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Summary of Changes

August 11,2011 Revision

The construction of the INhome brought about a number of changes to the home. Most of the changes
were due to supplier issues or from donations being received. Major aspects of the design are listed and
briefly described in each of the following areas below.

e Architecture/Interior
o The decision was made to change the exterior of the home from a blue to a lighter grayish
blue.
o The roof shingles were changed to a different company.
o Most of the tiling and light fixtures were changed in the home.
o The flooring was changed from a laminated flooring to a composite floor.
o The east door in the living room was changed to a window

e Engineering
o The Living Wall was renamed to the Biowall and was designed and built by an INhome
team member instead of being purchased from a manufacturer.
The control platform for the house was changed from LabView to Automated Logic
The PV array drawings were updated to show the new PV design.

May 3, 2011 Revision
o Mechanical main supply and return duct sizes in the kitchen bulkhead changed from 12
inch diameter to 14 inch diameter
o The PV array changed to central invertor system with 36 240 W SunPower panels.
o The generator was changed to conformto Rule 4-5.

March 22, 2011 Revision

The project has changed significantly since the design development submission in fall of 2010. Nearly every
construction drawing has been changed or refined in some manner. Major aspects of the design are listed
and briefly described in each of the following areas below.

e Architecture/Interior

o Multiple changes have taken place within interior and exterior finishes as well as design.
The major factor that motivated most changes was cost.

o The major flooring material in the home has changed from solid hickory hardwood to
engineered plank flooring in order to facilitate easier access to components under the
flooring in case of unforeseen problems.

o The countertop material in both the kitchen and bath has changed from quartz to a less
expensive solid surface that contains 40% post-consumer recycled content.

o The custom shower is now a tub/shower combination.

o Some of the other plumbing fixtures changed due to the decision not to design the home
with full ADA compliance.

o The walls of the west side screened-in porch were removed.

Purdue University
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All installed tile has changed due to an agreement of support from a manufacturer.
Casework has changed in a more sustainable direction with a veneer product.

Interior as well as exterior lighting fixtures have changed due to donations.

The garage was placed on grade and an elevated walkway was added to the interior of the
garage to maintain an ADA tour path.

The bathroom layout was modified to maximize space.

The kitchen layout was modified

The hall closet was enlarged

The pergola was completely removed from the design

Many more details were added into the construction documents related to the interior
and exterior components of the home to clarify the design.

e Landscaping

O

The landscaping was completely redesigned to accommodate a ramp, deck, and planter
design that will be easier to quickly set up during the competition assembly period.

Rain water cisterns were added as a rain water collection system to the landscape design.
The ramp path was changed to accommodate the new tour path that now enters through
the front door instead of the garage.

Details were added to the landscape plan to show that no spills will occur during the
competition.

e Structural

e}

O

All concrete footings have been eliminated and been replaced with plastic footings that
will be easier and safer to place during the competition assembly.
Design and calculations have been updated to reflect other design changes

e Windows/doors

e}

O
O
O
O

Triple pane windows were selected

Reconfigured north facing windows and changed sizes

Added a door to the office that enters onto a private backyard deck
Eliminated bathroom window facing west

Added a door to the rear of the garage

e Mechanical

O
O

O O O O

Relocated A/C Condenser

The main duct lines now all run within the central module. This allows easier construction
since less duct crosses into other modules.

The duct layout in the bedrooms now runs over the central closet areas.

Two duct run extensions were added into the living room area.

The ERV supplies directly into the zone now instead of into the return line.

Resized the air handling unit to fit the house loads better and run more efficient

e Controls

O
O
o

Switched from ALC controller to LabVIEW for the main control platform.

Heat pump and air handling unit are now controlled solely by the Comfort LinklI.
SchlageLiNK was added to the home to control both the door locks and the lights in the
home.

Appliance controller was removed from the home and appliances will be manually
controlled.

Clerestory windows are to be controlled manually via single pole double throw switch.

Purdue University
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o Automated dampers have been removed from the controls platform.

e Plumbing

o Relocated physical location of supply and waste tanks. The supply tank is now in the
garage and is fully shaded. The waste tank is on the east side of the home.
o Relocated fill and removal locations for tanks

e Fire Protection
o Redesigned to be easily disconnected in central core

November 23, 2010 Revision

Since this is the first project manual submission, there are no revisions to cite for this document. However,
the project as a whole has changed significantly since the submission of the conceptual model and
schematic design review document in early 2010. First, the most obvious change is that Team Purdue has
changed the name of their competition home from flex/home to INhome (Indiana Home). This was done
due to the similar name of Team Florida’s Flex House. The team is excited about the new name and the
prospect of representing the entire state at the 2011 competition. Other major changes include modifying
the exterior to allow for easier transportation of the various modules and also to provide more roof area
for the photovoltaic array.

Purdue University
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Rules Compliance ChecKklist

RULE RULE DESCRIPTION LOCATION DESCRIPTION LOCATION

Rule 4-2
Rule 4-2

Rule 4-3

Rule 4-4
Rule 4-5

Rule 4-6

Rule 4-6

Rule 4-7

Rule 4-7

Rule 5-2

Rule 5-2

Rule 6-1
Rule 6-2
Rule 6-2
Rule 6-3
Rule 7-1
Rule 7-2
Rule 8-1
Rule 8-3

Rule 8-3

Construction Equipment
Construction Equipment

Ground Penetration

Impact on the Turf
Generators

Spill Containment

Spill Containment

Lot Conditions
Lot Conditions
Solar Envelope
Dimensions
Solar Envelope
Dimensions

Structural Design
Approval

Finished Square Footage
Finished Square Footage
Entrance and Exit Routes
Placement

Watering Restrictions
PV Technology
Limitations

Batteries

Batteries

Assembly Sequence Drawing

Specifications for heavy machinery

Drawing of location and depth of ground
penetration

Drawing of site contact plan showing location,
area, and pressure

Specifications for generators

Drawing showing the locations of all liquid filled
equipment, containers, and pipes

Specifications for all liquid filled equipment,
containers, and pipes

Calculations showing that the structural design
remains compliant even if 18 in. of vertical
elevation change exists

Site-Adjustment details and drawings

Solar envelope compliance drawings
Solar envelope exemption requests and
justifications

List of structural drawings to be approved by
licensed engineer

Finished square footage area plan

Moveable component drawing

Accessible public tour route drawing

Drawings showing the location of all vegetation
Drawing showing the layout and operation of
greywater irrigation systems

Specifications for photovoltaic components
Drawing showing the location and quantity of all
batteries

Specifications for all primary and secondary
batteries and stand-alone, PV-powered devices

0-101,
102,103
PM P.120
E-502
E-605

C-101, 103
PMP. 121
P-101
P-102
P-103
L-101
L-102
L-103
221116
221119
221200
221342
223300
32 8000
329433

PM P. 22
S-501
G-201
G-202

N/A

All
structural
drawings/
calculations
G-101
A-601
G-103
L-101

N/A
4814 13
E-604

26 28 00
870025
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Rule 8-4  Desiccant Systems Drawingof the desiccant system N/A
Rule 8-4  Desiccant Systems Specifications for desiccant system components N/A
Rule 8-5  Village Grid Completed interconnection application form. PM P. 68

Drawing(s) showing the locations of the

photovoltaics, inverters, terminal box, meter

housing, service equipment, and grounding A-113
Rule 8-5  Village Grid means E-502

Specifications for the photovoltaics, inverters,
terminal box, meter housing, service equipment, DIV 26

Rule 8-5  Village Grid and grounding means DIV 48

Rule 8-5  Village Grid One-line electrical diagram E-601
Calculation of service/feeder net computed load

Rule 8-5  Village Grid per NEC 220 PM P. 70
Site plan showing the house, decks, ramps, tour

Rule 8-5  Village Grid paths, and terminal box E-605
Elevations showing the meter housing, main

Rule 8-5  Village Grid utility disconnect, and other service equipment E-502
Drawing showing the location of all liquid P-101, A-

Rule 9-1  Container Locations containers relative to the finished square footage 101
Drawingshowing shading of supply water tanks

Rule 9-1  Container Locations per rule 9-1c P-101
Schedule showing quantity, characteristics, and

Rule 9-2  Team-Provided Liquids delivery of all team-provided liquids P-601

Rule 9-3 Greywater Reuse Drawing showing greywater reuse systems N/A
Drawingshowing the layout and operation of

Rule 9-4  Rainwater Collection rainwater collection systems L-102
Drawing showing the locations of liquid-based

Rule 9-6  Thermal Mass thermal mass systems N/A
Specifications for components of liquid-based

Rule 9-6  Thermal Mass thermal mass systems N/A

Greywater Heat Drawing showing the layout and operation of

Rule 9-7 Recovery greywater heat recovery systems N/A
Drawing showing the complete sequence of A-405

Rule 9-8 = Water Delivery water delivery and distribution events P-101

Rule 9-8  Water Delivery Specifications of containers for water delivery 22 12 00
Drawing showing the sequence of water A-405

Rule 9-9  Water Removal consolidation and removal events P-101
Specifications for the containers from which

Rule 9-9  Water Removal water will be removed 22 12 00
Interior and exterior plans showing entire

Rule 11-4 Public Exhibit accessible tour route G-103

Purdue University
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Structural Calculations

Overview

Safety of the public, who will view this home, as well as the eventual inhabitants, was the key factor in the
structural design of the Purdue INhome. Other critical design elements were the cross- country
transportation to and from the competition site, quick and safe assembly and disassembly of the home,
and the use of both temporary foundations for the competition, and permanent foundations at the final
home location.

In order to maximize energy efficiency, new building materials were utilized to produce high rates of
insulation as well as provide required strength and stiffness values.

A modular system was chosen to meet the short assembly period requirements. Due to transportation
requirements, a creative approach was used to determine module dimensions, roof attachment, and
inter-modular connections. Footing attachment and adjustability was resourceful to meet the onsite soil
requirements of the competition, while maximizing dimensions within the solar envelope.

Structural Calculation Table of Contents
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BraCed Wall LINE KBY ...uvieeiiiiiiciiiiee e ettt e ettt e e e e e sttt e e e e e e s et e e e e e s e esanstaeeeaeeesansssnneaesessnnnssnnneaenssene 21
Braced Wall REQUIIEMENTS. ... .eeiiieeei ettt sctrre e e e e e e st r e e e e e e et a e e e e e e sesanbaeeeeeessanssaaneeeessnasnsnnneeseen 22
OVerturnNing CalCUIAION .. ...eeiieiee e e e e e e e e e e e e e e et t e e e e e e e eesasataeeeaesessnnsssneseaseennnnes 28
UpPPEr ROOT FraminNg KBY ....ueiiiiiiiiiiiiiie ettt e et ee st te sttt e sttt e e st te e e e st ae e e ssataeeesasaeeesasseeesnsaeeeessaeesansseeen 29
ROOT FramiNg KEY .eeiiiiiciiiie ettt ettt ettt e e et e e e st e e e sat et e e sbteeessabeeeesnteeessastaeesansaeeesnnseaees seeesnnes 30
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Project Location and Design Criteria

Project #: D10108.00
Project Title: Solar Decathlon - InHome
Client: Solar Decathlon

Purdue University
West Lafayette, IN

Location: West Lafayette, IN

Date Started: 09/26/2010

Codes Used: IBC 2006 Edition
ASCE 7-05
NDS 2005 Edition
ACI 318-05

AISC Steel Construction Manual, 13 Ed.
Ocuppancy Category: |l (ASCE 7-05 Table 1-1)

“Purdue University
U.S. DOE Solar Decathlon 2011 12
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Vertical Loads

Roof: pitch := 4.5

pitch
slope ;= atan o
slope = 20.556-deg
surface := N
Ce =10
Ci=11
Ig:=1.0
Pg = 20psf
pr = O.7-Ce'Ct-IS~pg
pg = 15.4-psf
dl,. == 20-psf
sl == 20-psf
sliyp = 20psf
sleq 1y = 26pst
= 30psf
= 35.5psf

Slrd.wp

Slrub.t.max |
sliyb.t R = 300plf

Floor: dlp := 15-psf
ll¢ := 50psf
I == 100psf

Walls: dl, = 10-psf

Soil: Qprg = 1500-pst

Roof Pitch (__/12)

Roof Slope

Roof Surface (S=Slippery, N=Non-Slippery)
Exposure Factor (ASCE 7-05 Table 7-2)

Thermal Factor (ASCE 7-05 Table 7-3)

Snow Importance Factor (ASCE 7-05 Table 7-4)
Ground Snow Load (Per Local Building Department)

Flat Roof Snow Load

Roof Dead Load (15psf + 5psf for PV Panels)
Sloped Roof Snow Load

Roof Unbalanced Snow Load

Living Room Lower Roof Snow Drift Load
West Porch Lower Roof Snow Drift Load
Max. Truss Unbalanced Snow Load

Max. Truss Unbalanced Snow Reaction Load

Floor Dead Load
Floor Live Load

Floor Live Load - Solar Decathalon Tour

Wall Dead Load

Bearing Capacity of Sail

“Purdue University
U.S. DOE Solar Decathlon 2011
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Variables Defined

Uniform Load

Point Load

Distance to Point Load (assumed from left edge of beam u.n.o.)
Length

Cantilever Length

Required Bearing Length

Height

Retained Soil Height

Soil Height above Toe

Column Unbraced Height in X-X Axis
Column Unbraced Height in Y-Y Axis

Maximum Allowable Deflection

Puraue Umversﬁy
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Lateral Seismic Load
PARAMETERS FROM ASCE 7-05 TABLES

S1:=0.0777 Fa:= 1.6
Ss:= 0.1758 Fv:i=24
Site Class = B

SPECTRAL ACCELERATION PARAMETERS
Sms := Ss-Fa = 0.281
Sml := S1-Fv = 0.186

Sds := (%)-Sms =0.188

Sdl := (%)-Sml =0.124

DESIGN RESPONSE SPECTRUM

To := 0.2-S—dl =0.133
Sds

Ts:= S—dl = 0.663

Sds
Tl := s0.0833 from FIG. 22-15
Ct:= .02
x = 0.75
hn:= 18
Ta:= Ct-hn"
R:=2.0 from Table 12.2-1
MW
I:=1.0 importance factor | = 1

0S:=2.5=25 overstrength factor

c.o= %5 _ 0004

()

Cs < Equation 12.8-3:  (Cs::

_ (Sd1-TD)

@

Seismic design category based upon short period response: Class B

=0.17s

Sa = Sds-(0.4 + 0.6-Ej
To

Puraue Umversﬁy
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Purdue INhome

Calculation by: Matt Hebdon
Date: 1/20/2011
Calculation of Wind Pressures for Low-Rise Buildings
2006 IBC 1609, ACSE 7-05
Simplified provisions for Low-Rise buildings per Section 6.4

Building Data:
Location West Lafayette, IN
Terrain Open Terrain
Dimensions
Width 46 ft
Length 54 ft
Eave ht. 9.5 ft
Roof slope (vertical) 5.00 V:12 22.62 degrees
Mean roof ht. 13.75 ft.
Basic Wind Speed 90 mph Figure 6-1
Exposure C Section 6.5.6
Building Category 2 Table 1-1
Wind Importance Factor (Iw) 1.00 Table 6-1
Height and Exposure Coeff. 1.21 Figure 6-2 (Interpolate from table)
Topographic Factor (Kzt) 1.00 Section 6.5.7
Alt Basic Load Comb w 1.3 Wind force adjustment factor for load combinations
Check:

Mean roof ht must be equal to or less than the least horizontal dimension or 60 ft. Whichever is less
If the above condition is met continue, else this method cannot be used to calculate wind pressures.

Edge Strip and End Zone Calculation

10% of least horizontal dimension 4.6 ft
40% of the mean roof height 5.5 ft
not less than 4% of least hor. dim. 1.8 ft
not less than 3 ft. 3.0 ft
Edge Strip Width 4.6 ft
End Zone Width 9.2 ft

Apply End Zone pressures to one corner of building for wind base shear

Puraue Umversﬁy
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West Lafayette, IN
1/20/2011

Basic Wind Pressure”®

Horizontal Pressures Vertical Pressures Overhang
A B C D E F G H Eoh Goh

Load Roof Pitch
Case Flat
Transverse 2262 [16.95|-1.05| 11.8 | 0.05| -11.3 | -10.25| -795 | -7.95 | -17.45 -14.15

Longitudinal 0 128 | NNJA| 85 | NNA | -154 -8.8 -10.7 -6.8 -21.6 -16.9

Use with Alternate Basic Load Combinations of 1605.3.2 (w=1.3)
Revised for Height and Exposure, and Importance Factors, and w
Loading in Transvers Direction (Fig. 2)

Wind Pressure 26.7 | -1.7 |1 18.6 | 0.1 -17.8 -16.1 -12.5 | 125 -27.4 -22.3
Building Surf. Location A B C D E F G H

Loading in Longitudinal Direction (Fig 3)

Wind Pressure 201 [ N/A | 134 | NJA | -24.2 -13.8 | -16.8 | -10.7 -34.0 -26.6
Building Surf. Zone A B C D E F G H NA NA
Notes: 1. Pressures are applied in accordance with the loading diagrams shown in Fig.1.

2. Plus and minus signs signify pressures acting toward and away from the projected surfaces.
3. Transverse and longitudinal loads for a building with mean roof ht 30 ft. Figure 6-2

Basic wind speed of 90 mph.
4. Longitudinal & Transverse Zones listed for gable wall or hip conditions, respectively.

Base Shear Summation of Wind Forces
Transverse Wind Zone Area (square feet)
Transverse area for each building zone (for Vertical zones use tributary area per holdown devise)

Building Surf. Zone A B C D
Transverse 51 87| 223| 240
Longitudinal (See note 4) 0] N/A 0] N/A

Transverse Base Wind Shear by Zone (Pounds)
Transverse Load Case 1 [ 1360 0 4139 19

Longitudinal (See note 4) 0 N/A 0f N/A
Total Horizontal Transverse Base Wind Shear Min. Wind Shear (10 psf)
Transverse 5518 Ibs. 6010 Ibs.

Longitudinal Wind Zone Area (square feet)
Longitudinal area for each building zone (for Vertical zones use tributary area per holdown devise)

Building Surf. Zone A B C D
Longitudinal 67| N/A 235[ N/A
Transverse (See note 4) 0 7 0 0

Longitudinal Base Wind Shear by Zone (Pounds)

Longitudinal 1349] N/A | 3142] N/A

Transverse (See note 4) of -12 0 0

Total Horizontal Longitudinal Base Wind Shear |Min. Wind Shear (10 psf)
Longitudinal 4480  Ibs. 3090 Ibs.

Puraue Umversﬁy
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West Lafayette, IN
1/20/2011

FIGURE 1609.6.2.1
MAIN WINDFORCE LOADING DIAGRAM

Figure 1. Main Wind Force Loading Diagram

“Plrdue University
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West Lafayette, IN
1/20/2011 Positive Value = pressure

Negative Value = suction

-17.8 -16.1

VERTICAL
00 R T T e e
r ROOF ANGLE
d @ e
E T RIDGE
8 HEIGHT
26.7 5 EAVE
o HEIGHT l
I
77 A Z T,
WIDTH ——-|
END ZONE WIND PRESSURES ARE IN PSF
-12.5 -12.5
VERTICAL
. ROOF ANGLE T‘
2 =
= T RIDGE
0.1 § HEIGHT
5 EAVE
o] HEIGHT l
I
18.6 Y/ 7, 7 7 T
WIDTH 4_—4
INTERIOR ZONE WIND PRESSURES ARE IN PSF

Figure 2. Application of MWFRS Loads in the Transverse Direction
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West Lafayette, IN

1/20/2011 Positive Value = pressure
Negative Value = suction
-24.2 -13.8
ol e e s o O o e
VERTICAL
T
i T
20.1 2 '
: E I § RIDGE
2 | HEIGHT
o | EAVE
e HEIGHT l
I |
|
V777 7 L T
L 2 L e .
LENGTH
END ZONE WIND PRESSURES ARE IN PSF
-16.8 -10.7
ol i X
VERTICAL
|
| T
5_:' |
= | RIDGE
S | e HEIGHT
S ' HEIGHT
T |
134 ]
Y 7 7 77 7 7 A
e o e —f
LENGTH

WIND PRESSURES ARE IN PSF

INTERIOR ZONE

Figure 3. Application of MWFRS Loads in the Longitudinal Direction

Puraue Umversﬁy

U.S. DOE Solar Decathlon 2011 20 http://www.purdue.edu/INhome



As-Built TEAM PURDUE
Pfojel::lt Manual I N HOME

BRACED WALL LINE KEY

OO, ® ®
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Braced Wall Requirements
Continuous Wood Structural Panel Sheathing
Length of Bracing

Wind
(SOft 350 _, o

L. . = 3.5ft + (24ft — 20ft)-
wind.unf ( ) (30ft — 20ft)

f =12
(1.0 - 0.7)
= 0.7+ (9ft — 5ft)y———— = 0.94
froof ht ¢ ) (10t — 5ft)
fip.nt = 09

Lyind = fex'froof.ht'ftp.ht'fbwl’Lwind.unf = 0.66ft

Seismic
(4.1ft — 2.71t)

| = 2.7t + (24ft — 20f1t)-
seismic.unf ( ) (30ft — 20ft)

fepe=1.0

/ghwlw:: 1.0
fle =1.0

fdlrf =1.1

L 3.586 ft

seismic ‘= Tst.ht Towl fdl.w fdl.rf Lseismic.unf =
Min. Braced Wall Length

L. . = max

min 48in) = 6.66 ft

(Lwind sLseismic>
Spacing

Smin == 241t

IRC 2009 R613.5.3
R602.10.1.2

Unfactored Length based on Wind (Table R602.10.1.2(1)'
Exposure/Height Factor

Roof Eave-to-Ridge Height Factor

Top Plate Height Factor

Number of Braced Wall Lines Factor

Length based on Design Wind Speed (R602.10.1.2)

= 3.26 ftUnfactored Length based on Seismic

(Table R602.10.1.2(2))
Story Height Factor

Braced Wall Line Spacing Factor
Wall Dead Load Factor
Roof Dead Load Factor

Length based on Seismic Design Category
(R602.10.1.2)

Min. Braced Wall Length Per Braced Wall Line
(R602.10.1.2)

Min. Spacing = 25ft (R602.10.1.4)
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Project Manual I N HOME
(1) Braced Wall Line
Ly =121t Braced Wall Segment Lengths
hy 0= Oft Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)
Lot =Ly = 121t Total Braced Wall Length

check := if (Ltot <Lpins
Full-Height Braced Wall Panels must be located at each end of BWL and at 25-0" o.c. (R602.10.4.4)

"No Good" ,"Okay”) = "Okay"  Minimum Length Check (R602.10.4.3)

hdreq == "no" No Holdown required

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

= "yes" : Ibf Hold Each

hd. . := "yes Use: 800 oldown @ Each Corner

(2) Braced Wall Line

L= 241t Braced Wall Segment Lengths
hya0,= Oft Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liote= L1 = 241t Total Braced Wall Length

min’

Full-Height Braced Wall Panels must be located at each end of BWL and at 25-0" o.c. (R602.10.4.4)

cheek:= if (Lyor < Lypin,"No Good" ,"Okay" ) = "Okay"  Minimum Length Check (R602.10.4.3)

= "no" No Holdown required
Al}/gmw no wn requi

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

= "no" No Hold ired

hdeq. = "no o Holdown require

(3) Braced Wall Line

L= 8t Ly = T7ft Braced Wall Segment Lengths
1 a0, = 6661t hy oo = 6.66ft Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liote= L1 + Ly = 151t Total Braced Wall Length

cheek:= if (Lyor < Lypin,"No Good" ,"Okay" ) = "Okay"  Minimum Length Check (R602.10.4.3)

min’
Full-Height Braced Wall Panels must be located at each end of BWL and at 25-0" o.c. (R602.10.4.4)

= "no" No Holdown required
Al}/gmw no wn requi

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

= "no" No Holdown required
Al}/gmw no wn requi
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(4) Braced Wall Line
L= 4751 Lo= 4ft Braced Wall Segment Lengths
Do, = 0-06ft ha a0~ 0-661t Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liot= L1 + Ly = 8751t Total Braced Wall Length

check := if (Ltot < Lpin» "No Good" ,"Okay") = "Okay"  Minimum Length Check (R602.10.4.3)
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)

/agw}/\;: "no" No Holdown required

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

/agw}/\;: "no" No Holdown required

(5) Braced Wall Line

L= 9751 Lou= 11t Braced Wall Segment Lengths
hivaos= 0-66ft  hg oo = 6.66ft Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Lioti= L1 + Ly =20.75 1t Total Braced Wall Length

check := if (Ltot < Lpin» "No Good" ,"Okay") = "Okay"  Minimum Length Check (R602.10.4.3)
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)
/agw}/\;: "ho" No Holdown required

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)
/agw}/\;: "no" No Holdown required

(6) Braced Wall Line

L= 24t Braced Wall Segment Lengths
h a0, = 6-061t Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Lioty= L1 = 241t Total Braced Wall Length

check := if (Ltot < Lipin» "No Good" ,"Okay") = "Okay"  Minimum Length Check (R602.10.4.3)
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)
/agw}/\;: "nho" No Holdown required

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)
A‘}M= "yes" Use 800Ibf Holdown @ North Corner

Puraue Umversﬁy
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(A) Braced Wall Line
L= 7250 o= 6.33ft Ly = 8ft Braced Wall Segment Lengths
Niao, = 41t Noaoy= 4t hy o = 4t Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liogi= L1 + Lp + Ly = 21.58 ft Total Braced Wall Length

check := if(Ltot <L "No Good" ,"Okay") = "Okay" Minimum Length Check (R602.10.4.3)

min’

Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)
hdreai= "ves" Use 800lbf Holdown @ West Corner

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)
/\I}M: "no" No Holdown required

(B) Braced Wall Line
L= 8t Lau= 181t Braced Wall Segment Lengths

Nivao,= 6-661ft N2 a0,= 6-661t Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liogi= L1 + Ly = 26ft Total Braced Wall Length

min’
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)
/\I}M: "no" No Holdown required

check := if(Ltot <L "No Good" ,"Okay") = "Okay" Minimum Length Check (R602.10.4.3)

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)
/\I}M: "no" No Holdown required

(C) Braced Wall Line
L= 8t Lau= 351t Braced Wall Segment Lengths

Nivaos= 111t N saos= 2ft Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liogi= L1 + Ly = 1151t Total Braced Wall Length

check := if(Ltot <L "No Good" ,"Okay") = "Okay" Minimum Length Check (R602.10.4.3)

min’

Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)
/\I}M: "no" No Holdown required

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)
/\I}M: "no" No Holdown required
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(D) Braced Wall Line
L= 3.251 Lau= 375t Lgo=2ft Braced Wall Segment Lengths
Naos= Oft 2 a0,= 6-66ft N3 a0,= 0-66ft  Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Lioti= L1 + Ly + L3 =91t Total Braced Wall Length

check = if (Lygy < Lyyip,"No Good","Okay" ) = "Okay"  Minimum Length Check (R602.10.4.3)
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)

== "no" No Holdown required
hdieq. = "no wn requi

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

hdeea= "no No Holdown required

(E) Braced Wall Line

L= 8t Braced Wall Segment Lengths
Niaos= 0-061t Adjacent Opening Heights

Verify that Segment Length > Table R602.10.4.2 value (based on Adjacent Opening Height)

Liot= L1 = 81t Total Braced Wall Length

check = if (Lygy < Lyyip."No Good","Okay" ) = "Okay"  Minimum Length Check (R602.10.4.3)
Full-Height Braced Wall Panels must be located at each end of BWL and at 25'-0" o.c. (R602.10.4.4)

= "yes" Use 800Ibf Hold W Edge of D
hdeea. = "yes se oldown @ ge of Door

Min. 2'-0" Returns at each end of Brace Wall Line. Otherwise, holdown required (R602.10.4.4)

hdiea= "o No Holdown required
(F) Braced Wall Line
L= 21t L= 21t Continuous Portal Frame Wall Segment Lengths

Use: Continuous Portal Frame Wall

Use: (4) 800Ibf Holdowns (@ each corner and @ Edges of Garage Door)

Puraue Umversﬁy
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Base Shear

Seismic

Roof Diaphragm

h = 10-ft Height to Diaphragm

W = (dlr)-(1983.ftz) + dly, (10-ft)-(118ft + 110ft + 68ft + 72ft)

W, v = 76460 Ibf Seismic Weight at Roof Diaphragm

Floor Diaphragm
h:=2-ft Height to Diaphragm
2
WerM = (dlf)~(992~ft ) + dl, (4-f1)-(118ft + 1101t + 68ft + 72ft)

Wernm = 29600 1bf Seismic Weight at Floor Diaphragm
p=1.0 Seismic Redundancy Factor
Seismic Base Shear

Vg = p-6890Ibf

Wind Pressure

Transverse Direction

pPT. A = 26.7-psf Zone A Transverse Wind Pressure
pr R = —1.7-psf Zone B Transverse Wind Pressure
pr = 18.6:psf Zone C Transverse Wind Pressure
prp = 0.1'psf Zone D Transverse Wind Pressure

Longitudinal Direction

pL A = 20.1-psf Zone A Longitudinal Wind Pressure

pr.c = 13.4:psf Zone C Longitudinal Wind Pressure

Wind Shear

Apa = 4380 Appi= 940 Ap o= 1760 Ag gy = 274-C Transverse Wind Areas
TA =B Apg=94it Ay =176t App = 2740t

Ap A= O~ft2 AL o= O~ft2 Longitudinal Wind Areas

V= Pra(ArA) + PrB(ATB) + PT.C(ATC) + PD(ATD) + PLA(ALA) * PLC(ALC)
Viv.min = [(AT.A) + (ATB) * (Ar.c) + (Arp) + (AL.A) * (ALC)] 10Psf

o= max(VW, Vw.min

) = 5870 1bf

Maximum Shear Force:
V= max(V ,V ) V = 6890 Ibf Maximum Shear Force
MV w S
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IINIHOME

Overturning Calculations

Lext.min :

U:= M, - M, = -2370480-Ibf -t

No Holdowns required for Overturning Moment

M, := V-10ft = 68900-1bf-ft Overturning Moment

= 46ft Minimum Out-to-Out Length of House

L .
t.
M, = [(dlr)-(1983ft2) ¥ (dlf)-(992~ft2) 4 dl-(14-f)-(118ft + 110t + 68ft + 72ft)}~[$j = 2439380-Ibf-ft

Restoring
Moment
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UPPER ROOF FRAMING KEY

—

e e 6 6 0 |
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ROOF FRAMING KEY
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1ST FLOOR FRAMING KEY
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FOUNDATION KEY
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Wdl = dlI‘

Wyl = Slrub

I .= 12ft

NW

L,:= 2ft
L

max 360

Use: 6-1/2" SIP Panel Roof
Reactions:
dl;¢ == 120plf dl

slip¢ == 120plf sl

W= dlr

WS] .
Trapezoidal Load From Oft to 6.25ft

SlI’llb

Wed v = Slrd 1y

L= 12ft Lan= 21t
L
A =—

M,y = 77010 ft

Viax = 3401bf

S = 29.69in3
M\

F, := 495psi

F. = 575psi

max —

max —
Use: 6-1/2" SIP Panel Roof

Reactions:

ext =

ext

check := if(M < F.-S,"okay" ,"no goo

(RB1) Sip Panel Roof (Bedrooms, Kitchen)

wq = 20-psf

wg = 20-psf

Amax =0.4-in

Wallow = d4.4psf

160plf
= 160plf

(RB2) Sip Panel Roof (Living Room)

wq = 20-psf

wg] = 20-psf

Wid,ly = 26-psf

Amax =0.4in

check := if(M < Fi-S,"okay" , "no good”) = "okay"

d" ) = "okay"

dlg= 120plf dlexe= 160plf
sligte= 180plf Slens, = 180pIf

Attach 2x8 Ledger w/ Simpson SDS Screws @ 8" o.c., Staggered

tl

allow -

= 420plf
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(RB3) Structural Fascia @ Upper Roof
(1.5ft)
= d . = 15' lf
W= dly 5 Wil p
_ (1.5ft)
Weli= sl 5 wq = 15-plf
/\Ifw:: 12.751t AIWA:: 21t

L

AN = % Amax = 0.425-in

Use: 2x8 Southern Pine No. 2 in SIPs Panel

Reactions:
dl:= 170plf
sl := 190plf
(RB4) SE Porch Bearing Beam
Wal = 180plf wq = 180-plf
Wel,.= 180plf wq = 180-plf
L= 8.751t Lai= 21t

L R := 1540Ibf
Rman/= S0 Amax = 0:292-in Use: Simpson HUC210-3
Use: (3) 2x10 Southern Pine No. 2 R, jjow = 1870Ibf
(RB5) W Porch Upper Ridge Beam

(12.66ft)
wq = dl . ——— wq = 126.6-plf
ada 11‘ 7 dl p

12.66ft 4.751t =
Weli= slrs'g +sly wp'( ) wq = 197.85-plf R,= 6901bt
' 2 Use: Attach Ledger w/ (4)

L= 5ft La=2ft Simpon SDS3512

L Screws - (2) each side of
A= 0 Apax = 0.167-in ridge
Use: 1.5x7.125 Southern Pine No. 2 Rallow,= 13601bf
(RB6) W Porch Pony Wall Bearing Beam
Wal = dly,-2.66ft wq = 26.6-plf
Point Load @ 8ft
Py == 6401bf
Py := 9701bf
L= 12.66ft A= 83010t

L Use: Attach Ledger w/ (4)

= % Aoy = 0.422:in Simpon SDS3512 Screws

Use: (5) 1.5x7.125 Southern Pine No. 2 Rallow,= 13601bf
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(RB7) W Porch Lower Ridge Beam
L. Q4ft) | a, (4.75ft)

2 2
(16ft)

(16ft)
rd.wp’ >

Wel = Slrs'

+ sl

wg) = 400-plf

Point Load @ 4.75ft
Pai= 5601bf
D= 6101bf

= 71t L= 2ft
L

360 m
Use: (4) 1.5x7.125 Southern Pine No. 1

(RB8) W Porch Bearing Beam (S)

&
g

[

Use: (3) 2x10 Southern Pine No. 2

(RB8a) W Porch Bearing Beam (N)
= dlr'[(8.225ft) + z&}

=

Use: (3) 2x10 Southern Pine No. 2

Wapi= dly(4.50) wq = 45-pIf
L= 12ft
MV

. L 1
Amﬂli = % Amax = 0.4in

Use: (3) 2x10 Southern Pine No. 2

Ay = 0233

' (11f)  (7f0)
W= dlr-[T += Wy = 180-plf
. (11f) | (7f0)
Wl = slrs~|:T +s wg) = 180-plf
L=t L= 2ft
L
Awmax= 5o Ay = 0233

Appax = 0.058-

in

in

. (8.25ft)
Wl = (slrs+slrd.wp)~|: ; +2ft|  wg = 306.25-plf

in

(RB9) W Porch Eave Bearing Beam (W/ Ridge Above)

R = 2620Ibf
MW

Use: Attach Ledger w/ (8)
Simpon SDS3512 Screws-
(4) Each Side of Ridge

Rollown= 27201bf

R := 1190Ibf
MW
Use: Simpson HUC210-3

Rollown= 18701bf

R := —1201bf
MW
Use: Simpson HUC210-3

Rollown= —2401bf
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(RB10) Front Porch Bearing Beams

(6.5ft)
6.5ft

Wel = (slrs)-[( : )y 2ft} wgp = 105-plf
= T8 R = 7001bf

L MW
A v Ay = 0.233¢in Use: Simpson HUC26-3
Use: (3) 2x6 Southern Pine No. 2 Rallow,= 10651bf
Kickout Force:

) (71t)
Tg:= (dlr+ slrs)~ T 1ft|-(6.5ft)-cos(18deg) T = 1112.736 Ibf
. Ts _ ~ 2.023-in° Wood Tension Member Area Required

Aw.req' 550psi Aw.req :

T
th. = S th. = 6.469-in Required Thread Penetration to Main Member

req Ibf req
172 —

m

Use: (3) 2x6 Southern Pine No. 2
w/ Min. (3) SDS25800 Screws
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(L1) Bedroom Window Lintels

121t
W= dlr~[(—2) + 2f{| wq = 160-plf
121t
Weln= (slrs)-|:—( 5 ) + 2ft} wg1 = 160-plf
Wil = Wl Wy wy = 320-plf
L= 2ft
MW
A%\mallv:: % Amax = 0.067-in
Use: Unreinforced Sip Panel Header Wallos= 1268pIf

(L2) Bedroom To Kitchen Hallway Lintels

) (12ft)
W= dlr.[T wq = 120-plf
_ (12ft)
Weln= (Slrs)'|:T wg1 = 120-plf
L = 4.5ft
MW
L

AN = % Amax =0.15-in

Use: (2) 2x4 Southern Pine No. 2
(L3) Bedroom To Exterior Exit Lintel

. (20ft) (12.66f)
Wy = dlr-[T +dly| = W) = 326.6-plf

an
Weln= (slrs)-[%ﬂ)} wg1 = 200-plf
Weli= Wd1 T Wyl Wy = 526.6-plf
L= 3ft
MW
. L .

Aman = % Amax =0.1-in
Use: Unreinforced Sip Panel Header Wallos= 1268pIf
(L4) Clerestory Window Lintels

(14ft)
wa o= dl | ——— w1 = 140-plf
VYt I‘|: 5 dl p
Weln= (slrs)-[%ﬂ)} wg) = 140-plf
L = 4ft
MW

L

AN = % Amax =0.133-in

Use: 2x8 Southern Pine No. 2 in SIP Panel
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a2 022

201
Weli= (Slrs)'|:( ; t)}

M= Walr t Wyl

Use: Unreinforced Sip Panel Header

Wal = 160plf + d1r~|:%ft)J

W= 180plf + slrs'[a—zft)J

M= Wal t Wl

Use: Unreinforced Sip Panel Header

Wl = dlw~10ft

Weli= Oplf

M= Walr t Wyl
= 3ft

3

_ L
360
Use: Unreinforced Sip Panel Header

[

_ dlr.[(24.25ft) s ﬁ}
2

Wsk= Slub R

Use: (2) 2x6 SPF No. 2

(L5) Mechanical Window Lintel

wg) = 200-plf

wy = 440-plf

Ay = 0.067-in

Wallow= 1268plf

(L6) South Living Room Wall Lintels

wq) = 250-plf

wy = 480-plf

Amax =0.1-in

Wallow= 1268plf

(L7) Non-Sips Bearing Lintels

wq = 0-plf

wy = 100-plf

Amax =0.1-in

Wallow= 1268plf

(L8) Garage Man Door Lintel

wg) = 300-plf

Ay = 0.108:in
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£

= dl.{@ + 2ft}

W= Slrub t R
I .= 8.25ft
MV

L
A .

AR %

(L9) Garage Door Lintels

Use: (2) 2x12 Southern Pine No. 2

wg1 = 300-plf

Ay = 0275-in
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(WB1) Kitchen Vault Beam

. (14f)
_ (14
Wl i= (slrs)-[T wgp = 140-plf
L= 14ft
MW
L

o % Amax = 0.467-in

Use: (2) 1-3/4"X11-7/8" Microllam LVL

(WB2) Living Room Vault Beam

Wal= 120plf wqp = 120-plf See RB2 for Loads
Welo= 180plf wg) = 180-plf
L .= 14ft R := 2160Ibf
MW MV
L . Use: Simpson HUC612 Max
A =— Apax = 0.467-in

Rollow= 25501bf
Use: (2) 1-3/4"X11-7/8" Microllam LVL
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(C1) Knee Brace
1901bf
= P4 = 268.701 Ibf
rwdllv cos(45deg) dl
1701bf
=" Py = 240.416 Ibf
cos(45deg)
AI,}A:: 2.5-ft hxunb = 2.5-ft hyunb = 2.5-ft

Use: Steel TS 2x2x3/16"
Or: Steel Pipe 1/2 STD

(C2) Lintel Trimmer Studs (L2,L8)

Pa
Py ) 2 18

Rai 280 100
Ry 270 170
Riotal 550 270
MAX
Py = 2701bf Py = 2701Ibf
AI,}A:: 7-ft M:: 0-ft M:: 7-t
Py+P
( dl sl)
=— L. = 0.469-in
brg ™ 375 psi-3.125-in brg
Use: 2x4 No. 2

(C3) Lintel Trimmer Studs (L9)

Peti= 12401bf P = 12401bf
AI,}A:: 7-ft M:: 0-ft M:: 7-t
Py+ P
( dl sl)
Iy =—"> L., = 2.142-in
N/ 375 1si-3-in brg

Use: (2) 2X4 SPF No. 2
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(C4) Wall Column for RB4 & RB10 (SE Porch/Front Entry)

Pap,:= 800Ibf + 3801bf P4 = 11801bf
Pati= 7501bf + 3401bf P = 1090 Ibf
D=8t Db, = 0-ft Al}/ywnb«:: 0-ft

Use: 1.5x3.125 SPF No. 2

(C5) Exterior Column for RB4 (SE Porch)

Pyi= 12700bf Py = 12701bf
Peyi= 11901bf Py = 11901bf
hi= 81t B, = 8-t Dyaby= T
Py+P
( dl sl)
Ly =——>/ Li,,., = 1.458-in
NS/ 375 06i.4.5-in brg

Use: 6x6 Southern Pine No. 2

(C6) Exterior Column for RB5 (W Porch)

Papi= 6401bf Py = 640 Ibf

D= 9701bf Py = 970 Ibf

ho= 3t D= O-ft Dywab,= 31t
(Par + Pg)

AR 375 06i.3.5-in
Use: (2) 2x4 SPF No. 2

(C7) Wall Column for RB6 & RB8a (W Porch, N Side)

Pay= 490Ibf + 40Ibf P4y = 530 1bf
P = 360Ibf + 80Ibf Py = 440 Ibf
b= 8-t Dy = 0t Dy = O-ft

Use: 1.5x3.125 SPF No. 2

“Purdue University
U.S. DOE Solar Decathlon 2011 42

http://www.purdue.edu/INhome




As-Built
Project Manual

I‘ TEAM PURDUE

INHOME

(C8) Exterior Column for RB7, RB9 (W Porch)

/\I/)\dl\/:: 2110Ibf + 2-3101bf Py = 27301bf
Py i= 27301bf Py = 27301bf
/\ll\ll\:: 8-ft /\ll\lmmb\/:: 0-ft hij‘lllﬂ]ﬂ = 4-ft
_ _Cazra) L atein
i/ 375-psi-3.5-in brg = ™

Use: 6x6 SPF No. 2

(C9) Wall Column for RB8 (W Porch, S Side)

/\I/)\dl«:: 6201bf Py = 620 Ibf
AI/)MN:: 11451bf Py = 1145 1bf
Al,lv\1= 8-t M:: 0-ft Al}zywnb/:: 0-ft

Use: 1.5x3.125 SPF No. 2

(C10) Exterior Column for RB8, RB9 (W Porch, S Side)

/\I/)\dlv:: 1120Ibf + 3101bf Py = 1430 Ibf
D= 26001bf Py = 2600 Ibf
/\lllV\:: 8-ft Al}/m&nb«:: 8-ft Al,lmb\/:z 8-ft
Py+ P
( dl sl)
Ly =—— L., = 3.07-in
iy 375-psi-3.5-in brg

Use: 6x6 Southern Pine No. 2

(C11) Exterior Column for RB8a, RB9 (W Porch, N Side)

Pai= 5401bf + 310Ibf Py = 850 Ibf

Poi= 12301bf P = 12301bf

Al,lv\2= 8-t M:z 8-t thb/:: 8-t
(Par + Pg)

=— Liyg = 1.585-in
iy 375-psi-3.5-in brg

Use: 6x6 Southern Pine No. 2
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(C12) Wall Column for RB10 (Front Entry)

Alz;db:: 3801bf Pq =380 Ibf
AI:MV:: 3401bf Py =340 Ibf
Al,lv\:: 8-ft A}}mm)w:: 0ft M:: 0-ft

Use: 1.5x3.125 SPF No. 2
(C13) Exterior Columns for RB10 (Front Entry)

Pa= 6801bf P4y = 680 Ibf

L= 6101bf P = 6101bf

Al,lv\:: 8-ft A}}mm)w:: 8-ft M:: 8-ft
(Par + Pg)

gy~ 375-psi-3.5-in
Use: 6x6 Southern Pine No. 2

(C14) Columns for WB1 (Kitchen)

Pgyi= 1040Ibf Py = 1040 1bf

D= 980Ibf P = 980 Ibf

ho=11ft Do, = O-ft Dy, = 11t
(Par + Pg)

=— Ly, = 1.539-in
gy 375-psi-3.5-in brg

Use: (2) 2x4 SPF No. 2
Or: (2) 1.5x3.125 SPF No. 2

(C15) Columns for WB2 (Living Room)

/\I/:\.dl\/:: 9001bf P4 =900 Ibf
/\II:\’MV:: 12601bf PSl = 1260 Ibf
/\1}/\:: 11-ft M:z 0-ft /\ll\lml'ﬁb\/:: 11-ft
Py +P
( dl sl)
L TSy Ly, = 1.646-in
kg 375-psi-3.5-in brg

Use: (2) 2x4 SPF No. 2
Or: (2) 1.5x3.125 SPF No. 2
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(J1) 1st Floor Joists

W= dlp wqp = 15-psf
L= 12ft
MW

. L .
AIZ]EM = % Amax =0.41n

Use:9-1/2" TJI 210 @ 16" o.c.

R := 8751bf
A%
Use: Simpson 1TS2.06/9.5

Rollow= 15501bf
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(FB1) Floor Beam 1 (Private Mod, W Side)

waro= dle3ft + dl - 10ft + dlp-2ft wq = 190-plf
W= llp2ft wyp = 100-plf
Weli= sl 31t wgp = 60-plf
L= 12ft

MWV

Supports:

| .= 6ft, 6ft

A\

Use: (2) 9-1/2" Microllam LVL

(FB2) Floor Beam 2 (Private Mod, E Side)

waro= dle3ft + dl - 10ft + dlp-2ft wq = 190-plf
W= uf.th wy = 100-plf
Weli= sl 31t wgp = 60-plf

Point Load @ 5.25ft from DB15
L= 140

Pll = 920

L= 12ft

MW

Supports:

1= 6ft,6ft
Use: (2) 9-1/2" Microllam LVL

(FB3) Floor Beam 3 (Wet Mod, W Side)

waro= dl2ft + dl - 146t + dlp-2ft wqp = 210-plf
W= llp2ft wyp = 100-plf
Weli= sl 21t wg) = 40-plf

Point Load @ 4ft from RB5

/\]l;\)dl\/:: 270

L= 12ft

MW

Supports:

1 .= 6ft,6ft

W

Use: (2) 9-1/2" Microllam LVL

R := 810Ibf
MW
Use: Simpson HUC410

Rollown= 16251bf

R := 880Ibf
MW
Use: Simpson HUC410

Rollown= 16251bf

R = 970Ibf
MW

Use: Simpson HUC410

Rollown= 16251bf

Puraue Umversﬁy
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(FB4) Floor Beam 4 (Wet Mod, E Side)
W= i3t + 2dl 146+ dip-2ft wgp = 370-plf
= llp2ft wy = 100-pIf
Wari= Sl 31t Wy = 60-plf

Point Load @ 10.75ft from DB18
/\I/)vdl\/:: 80
D= 520
Point Load @ 14.25ft from DB17
/\I/)vdl\/:: 100

L= 650

L= 241t R = 1320Ibf
MW

Supports: Use: Simpson HUC410

L= 71t 6ft, 61t, 51t
Use: (2) 9-1/2" Microllam LVL

(FB5) Floor Beam 1 (Private Mod, N Side)
(12ft)

Rollown= 16251bf

Walo= 120plf + dIj-8ft + dlg- wqp = 290-plf
. (12ft)

W= e 5 wyp = 300-plf

Wel= 160plf wg = 160-plf

Point Load @ Oft from FB1

Pai= 440
D= 230
D= 140
Point Load @ 29ft from FB2

/\I/)vdl\/:: 450

o

£ E

=290

= 140

3

= 20ft

Supports:

1= 71t,7.51t,7.51t, 71t

W

Use: (2) 9-1/2" Microllam LVL
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(FB6) Floor Beam 6 (Private/Wet Marriage Wall)
(12ft)
war = 2-120plf + 2dl_-12ft + 2dle-—— w1 = 660-plf
A p W S dl p
(12ft)
wiy ;= 2lle-——— wip = 600-plf
ARl f P 11 p
Welo= 2-120plf wg = 240-plf
Trapezoidal Load from Oft to 5ft
(12ft)
wap o= dle-—— w4 = 90-plf
aa f P dl p
(12ft)
wiy ;= e ——— wy = 300-plf
ARl f P 11 p

Point Loads @ Oft from RB6, RB8a, DB12, FB1

Pai,i= 490Ibf + OIbf + OIbf + 4401bf Py = 930 Ibf
Pyii= OIbf + 2301bf Py = 230 Ibf
Pi= 360Ibf + Olbf + 1401bf Py = 500 Ibf

Point Loads @ 5ft from FB3

Pay= 4801bf Py = 480 Ibf
Pii= 2801bf Py = 280 Ibf
Poi= 90Ibf P = 901bf

Point Loads @ 29ft from FB2

Pay= 4401bf Py = 440 Ibf
Pui= 1801bf Py = 180 Ibf
P = 1401bf Py = 140 Ibf

Point Loads @ 36ft from FB4

Pa= 23701bf P41 = 23701bf
Pipi= 6901bf Py = 690 Ibf
Pel= 380Ibf P = 3801bf
I .= 36ft

MWV

Supports:

L= 2.56t,2.50t, 3ft, 41ft, 4ft, 4ft, 31t, 2ft, 3ft, 3.5ft, 3.5ft
Use: (2) 9-1/2" Microllam LVL
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(FB7) Floor Beam 7 (Wet/Living Marriage Wall)

Trapezoidal Load from Oft to 8.25ft, and from 21.75ft to 31ft

(12ft)
W= 160plf + 120plf + 2d1 - 16ft + 2d1f-T wq = 780-plf

_ (12ft)
W= 211f-T wyp = 600-plf

Welo= 160plf + 180plf wg = 340-plf

Trapezoidal Load from 8.25ft to 21.75ft

W= 2dlf~@ wqp = 180-plf
W= 211f-%ﬁ) wyp = 600-plf
Point Loads @ Oft from RB7, FB3, FB1

Pai= 1140Ibf + 550Ibf + 4401bf Pyp = 21301bf
Pip= 3301bf + 2301bf P; = 560 Ibf
Poty= 1480Ibf + 90Ibf + 1401bf Py = 17101bf

Point Loads @ 8.25ft from WB1, WB2
Lai,= 10501bf + 9101bf Py; = 1960 1bf

Pety= 980Ibf + 1260Ibf Py = 2240Ibf

Point Loads @ 21.75ft from WB1, WB2, FB1

Pai= 10501bf + 9101bf + 4401bf Pg) = 2400 Ibf
Pyi= 2301bf Pyj = 230 Ibf
D= 980Ibf + 1260Ibf + 1401bf Py = 2380 Ibf

Point Loads @ 31ft from FB4

Pai= 28301bf P41 = 2880 1bf
Pi= 890Ibf Pj; = 890 Ibf
Pel= 4501bf P = 450 Ibf
L= 31ft

MW

Supports:

J= 211,318, 31, 21t, 6ft, 4ft, 2ft, 21ft, 4ft, 3ft
Use: (2) 9-1/2" Microllam LVL
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(FB8) Floor Beam 8 (Living Mod, S Side)
12ft 7ft
Wal = 160plf + dl,-81t + dlf~(—2) + dlf'(—z) wq = 382.5-plf
12ft 7ft
W= llf~( ) + llft'( ) wy = 650-plf
Wel,.= 180plf wg = 180-plf
Point Loads @ Oft from RB8, DB9, FB1
LPa,= 610Ibf + 1601bf + 4401bf Py = 12101bf
D= 10401bf + 2301bf Py = 1270 Ibf
Pei= 580Ibf + 1401bf P = 720 Ibf
Point Loads @ 15.25ft from RB10
Pa,= 3601bf P4; = 360 Ibf
Do= 3401bf P | = 340 Ibf
Point Loads @ 22ft from RB4, RB10, DB1, FB1
Pai= 790Ibf + 3601bf + 2401bf + 4401bf Py = 18301bf
Pii= 16001bf + 2301bf Py = 1830 Ibf
LPei= 7501bf + 3401bf + 1401bf P = 12301bf
L := 22ft
MW
Supports:

L= aft 4t 4t 4ft, 4ft, 21t
Use: (2) 9-1/2" Microllam LVL
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(FB9) Floor Beam 9 (Garage Mod, N Side)
wam A0 s dlf~(9—2ﬂ) wyp = 427.5-pIf
Wi uft.%ﬁ) w)| = 450-plf
Wep= 291plf wg) = 291-plf

Trapezoidal Load from 6.66ft to 12ft

oft

WS” = dlf(_z) Wdl = 67.5'p1f
ft

Wi= uﬁ.%) wyp = 450-plf

Point Loads @ Oft from DB15, FB4

Pa= 1401bf + 701bf P4 = 2101bf
D= 9201bf + 170Ibf Py = 1090 Ibf
Po= 1101bf Py = 1101bf
L= 12ft

MWV

Supports:

L= 31t,3ft,31t, 31t
Use: (2) 9-1/2" Microllam LVL

(FB10) Floor Beam 10 (Garage Mod, S Side)
(28ft)

Wape= + dl, 8t Wy = 360-plf

W= 291plf Wy = 291-plf

Point Loads @ 2ft from L9

Pyii= 11601bf Py = 11601bf
Py ;= 1200Ibf Py = 1200 Ibf
L= 2ft

MV

Supports:

1= 2ft

A\

Use: (2) 9-1/2" Microllam LVL
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2ft
W= dll{(—z) + 2ft} + dlw-12ft

(2ft)
W= sl 1| —— + 2ft
WS rub|: 5 j|

Point Loads @ Oft from FB10

Lai= 360Ibf

Pety= 2901bf

Point Loads @ 10.75ft from DB18

Paii= 50Ibf

1= 3301bf

Point Loads @ 14.75ft from DB16

Lai= 2501bf

Pie= 16301bf

Point Loads @ 24ft from FB9

Lapi= 590Ibf
D= 10501bf

Pety= 3401bf

L = 24ft
AW

Supports:

1.= 12ft, 12ft

W

Use: (2) 9-1/2" Microllam LVL

(FB11) Floor Beam 11 (Garage Mod, E Side)

wg = 60-plf

P = 290 Ibf

P = S01bf

Pyj = 330 Ibf

Py = 250 Ibf

Py = 1630 1bf

P|; = 1050 1bf

P = 340 Ibf
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Deck Hand Rail

W= S0plf
Pip= 2001bf

[ = 4.5ft

NW

Use 2x4 SPF No. 2 Handrail

Deck Hand Rail Columns

Py.i= 2001bf

may; = 4.66ft Maximum Moment Arm (Force Applied @ Top of
Column-Measure to bottom of Deck Bearing Beam)

may, = 6in Moment Arm of Resisting Bolt (Allowing 1.25in to top of Deck Bearing Be
My
P, = — = 18641bf
P
Ay = L 0.052~in2 Minimum Bolt Area to resist Force
T4 36ksi
Use 1/2" Bolt
P

4 _ 3.883.in°

Ay . =
brg ™ 480psi

Use 3"x3" Plate Washer @ Top & Bottom

= 8.804~in2

.2
A= (3in)(3in) — 11'-—('5::1)

Use 6x6 SPF No. 2 w/ 1/2" Bolt w/ 3"x3" Plate Washer
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(DJ1) Deck Joist - 7 ft max span

Wai = dlp w1 = 15-pst
W= g wyp = 100-psf
L= 71t
MW

. L .
Amaaa = % Amax = 0.233-in

Use:2x8 Southern Pine No. 2 @ 16" o.c.

(DJ2) Deck Joist - 9 ft max span

W= dlp wqp = 15-pst
W= g wyp = 100-psf
L= oft

Aax= 3_15() Apax = 0.3-in

Use: 2x8 Southern Pine No. 2 @ 12" o.c.

(DJ3) Deck Joist - 12 ft max span

Wai = dlp w1 = 15-pst
W= g wyp = 100-psf
L = oft
MW

. L .
Amaaa = % Amax = 0.3-in

Use: (2) 2x8 Southern Pine No. 2 @ 12" o.c.

R := 5401bf
MW
Use: Simpson JB28

Rollow= 10501bf

R := 5201bf
MW
Use: Simpson JB28

Rollow= 10501bf

R := 6901bf
MW
Use: Simpson HUS228-2TF

Rollow= 34551bf
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(DL1) Deck Ledger (8.75' Max Span)
(8.75ft)

Wal= dlg 5 wqp = 65.625-plf
8.751t
W= g ( ) wyp = 437.5-plf
Wiot ©= Wqp + W1 Wiot = 503.125-plf
P45 = 3401bf Simpson SDS25312 Shear Capacity
P
d
Seain, = == Smin = 8-109-in
Wiot

Use: 2x8 Southern Pine No. 2 Ledger w/ Simpson SDS25312 screws @ 8" o.c. staggered

(DL2) Deck Ledger (12' Max Span)
(12ft)

Wal= dlg 5 wqp = 90-plf
12ft
M= Hft'(—z) wyp = 600-plf

Weati= Wdl + W] Wiot = 690-plf

Podey= 3401bf Simpson SDS25312 Shear Capacity
P
d
Seain, = = Smin = 2-913-in
Wtot

Use: 2x8 Southern Pine No. 2 Ledger w/ Simpson SDS25312 screws @ 4" o.c. staggered
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(DB1) Deck Bearing Beam 1
(19ft)
W= dle-——= wq = 142.5-plf
A f P dl p
o= g (19f1) wyy = 950-plf R ;= 18401Ibf
2 Use: Simpson HUC28-2 (Ma:
L= 4.51t,4.5ft Okay w/ Cont. Ledger Ext.
Use:(3) 2x8 Southern Pine No. 2 Rallows= 16251bf
(DB2) Deck Bearing Beam 2
(7ft)
W= dle-—— wq = 52.5-plf
A f P dl p
(7ft)
wy = llg-——= wy = 350-plf
il P 1 p

Point Load @ Oft,7ft from C13
Pa= 6801bf P4y = 680 Ibf

Pety= 6101bf P = 6101bf

L= 71t 4ft, 5t
Use:(2) 2x8 Southern Pine No. 2

(DB3) Not Used
(DB4) Deck Bearing Beam 4

4 .51t

4 .51t
Wik = llft~( 5 ) wyp = 225-plf
.= 7ft
MWV

L

o % Amax = 0.233-in

Use:(2) 2x8 Southern Pine No. 2

(DB5) Deck Bearing Beam 5

41t
41t
Wik = llff% wyp = 200-plf
I .= 4.5t
MWV
L .
A = — Amax: 0.15-in

Use:2x8 Southern Pine No. 2
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(DB6) Deck Bearing Beam 6
(10ft)
Wy = dle-——— wq = 75-plf
A f 5 dl p
(10ft)
wiy = g wip = 500-plf
Y, ft 5 11 p
I .= 5ft
MW
. L .
AIZJBM = % Amax =0.167-in

Use:(2) 2x8 Southern Pine No. 2

(DB7) Deck Bearing Beam 7

. (9.5ft)
_ (9.5ft)
L .= 3.5ft
MW
L

AN = % Amax =0.117-in

Use:2x8 Southern Pine No. 2

(DB8) Deck Bearing Beam 8
(5ft)

W= dlf-T wqp = 37.5-plf
Sft
W= llft-% wyp = 250-plf

AIM:: 7.5ft,7.5ft,7.5ft
Use:(2) 2x8 Southern Pine No. 2

(DB9) Deck Bearing Beam 9

(17f0) R= 12001bf

M= dlg- 5 wqp = 127.5-plf Use: Simpson HUC28-2 (Max)
171t =

W= Hft'( > ) wy = 850-plf Rallow= 18751bf

Point Load @ Oft from C10

La= 14301bf Py = 1430 Ibf

L= 26001bf Py = 2600 Ibf

L= 3.251t,3.254t
Use:(3) 2x8 Southern Pine No. 2
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(DB10) Deck Bearing Beam 10
(241t)
w = dle wq = 180-plf
IC N S dl p
W= g (2421ft) wy = 1200-plf
Point Load @ Oft from C8
Pi= 2730Ibf Py = 2730 1bf
Pep= 2730Ibf Py = 2730 Ibf

L= 2751, 2751t Loai= 21t

Use:(4) 2x8 Southern Pine No. 2

(DB11) Deck Bearing Beam 11

18.751t
S dlf.% wyp = 140.625-plf
18.75ft
/\I/"w: 3ft, 21t /\I/"va/\:: 21t
L .
max -~ % Apgx = v-in

Use:(3) 2x8 Southern Pine No. 2

(DB12) Deck Bearing Beam 12

12ft

Well = dlf'( 5 ) wqp = 90-plf
12ft

Wi = llft~( 5 ) wy = 600-plf

Point Load @ 7.5ft from C11

Pgy= 850Ibf P4y = 850 Ibf
P = 12301bf Py = 1230 Ibf
L= 55017560 L= 2ft

Use:(2) 2x8 Southern Pine No. 2

(DB13) Deck Bearing Beam 13

. (13.5ft)
_ (13.5ft)
L =475t
MV
L .
max = % Amax = 0.158-in

Use:(2) 2x8 Southern Pine No. 2
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(DB14) Deck Bearing Beam 14

oft
ft
W= uft.%) W) = 450-plf

L= 6.33ft,6.331t,6.331t
Use:(2) 2x8 Southern Pine No. 2

(DB15) Deck Bearing Beam 15

144t

Wl = dlf~( 5 ) wqp = 105-plf
14ft

Wik = llft~(—2) wyp = 700-plf

L= 3.5t,3.5f
Use:(3) 2x8 Southern Pine No. 2

(DB16) Deck Bearing Beam 16

13ft
13ft
L= 5ft
MW
L .
A Aax = 0.167-in

Use:(3) 2x8 Southern Pine No. 2

(DB17) Deck Bearing Beam 17

] (4ft)
Wl = dlf~T wqp = 30-plf
. (4ft)
W= llft'T wyp = 200-plf
L ;= 6.5ft
MW
L

Amﬂli = % Amax =0.217-in

Use:(2) 2x8 Southern Pine No. 2

(DB18) Deck Bearing Beam 18

) (41t)

WS” = dlfT Wdl = 30~p1f
] (4f1)

L := 6.51t,5ft

MW

Use:(2) 2x8 Southern Pine No. 2

R = 1060Ibf
MW
Use: Simpson HUC28-2

Rollown= 11601bf

Use: Simpson HUC28-3 (Max)

Rollown= 13901bf

R := 1880Ibf
MW
Use: Simpson HGUS26-3

Rollown= 34101bf

R := 7501bf
MW
Use: Simpson HUC28-2

Rollown= 11601bf

R := 6001bf
MW
Use: Simpson HUC28-2

Rollown= 11601bf
R := 380Ibf
MW

Use: Simpson HUC28-2

Rollow= 11601bf
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Min. psf 1000
Max. psf 1500
Dim. (in.) | Ftg. Mark | Min. Cap. | Max Cap.
Circular  Diameter 10 F1 545.4154| 818.1231
16 F2 1396.263| 2094.395
16 F3 1777.778] 2666.667
. 18.5 F4 2376.736| 3565.104
Square  Side Length 20 F5 | 2777.778] 4166.667
24 F6 4000 6000
Label Location DL (Ibf) LL (Ibf) |SL (Ibf) [TL (Ibf) |Ftg. Mark [Check
FTG 1 FB1 1480 750 450 2380|F3 Okay
FTG 2 FB2 1620 1650 450 3195|F4 Okay
FTG 3 FB3 1860 1110 300 2917.5|F4 Okay
FTG 4 FB4 1420 270 460 1967.5|F2 Okay
FTG 5 2230 1540 330 3632.5(F5 Okay
FTG 6 1250 1040 570 2457 .5|F3 Okay
FTG7 2440 2460 1310 5267.5(F6 Okay
FTG 8 FB1 2140 2150 1150 4615(F6 Okay
FTG 9 2440 2460 1310 5267.5(F6 Okay
FTG 10 1260 1100 570 2512.5|F3 Okay
FTG 11 1680 1110 740 3067.5(F4 Okay
FTG 12 2150 2590 680 4602.5|F6 Okay
FTG 13 2250 2110 1500 4957 .5|F6 Okay
FTG 14 2420 2150 870 4685(F6 Okay
FTG 15 2720 2450 980 5292.5(F6 Okay
FTG 16 FB6 2680 2410 960 5207.5|F6 Okay
FTG 17 2600 2330 930 5045|F6 Okay
FTG 18 1190 1060 430 2307.5|F3 Okay
FTG 19 1830 1640 660 3555|F4 Okay
FTG 20 2570 2090 910 4820(F6 Okay
FTG 21 2680 2410 960 5207.5(F6 Okay
FTG 22 3290 1510 710 4955(F6 Okay
FTG 23 2670 990 1940 4867.5|F6 Okay
FTG 24 2160 1580 960 4065(F5 Okay
FTG 25 2510 2120 990 4842.5|F6 Okay
FTG 26 3010 180 2740 5200|F6 Okay
FTG 27 1250 3850 130 4235(F6 Okay
FTG 28 |FB7 740 2420 0 2555|F3 Okay
FTG 29 1030 2550 230 3115|F4 Okay
FTG 30 2860 550 2550 5185|F6 Okay
FTG 31 2590 2120 1020 4945(F6 Okay
FTG 32 3170 2390 1370 5990|F6 Okay
FTG 33 3710 1530 810 5465|F6 Okay
FTG 34 1830 2300 1000 4305|F6 Okay
FTG 35 1770 2950 820 4597 .5|F6 Okay
FTG 36 1490 2510 680 3882.5[F5 Okay
FTG 37 |FB8 1630 2600 790 4172.5|F6 Okay
FTG 38 1940 2670 1060 4737.5|F6 Okay
FTG 39 1290 2220 570 3382.5(F4 Okay
FTG 40 2040 2150 1330 4650(F6 Okay
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FTG 41 720 1630 450 2280|F3 Okay
FTG 42 FBY 1480 1490 1000 3347.5|F4 Okay
FTG 43 1260 1590 810 3060|F4 Okay
FTG 44 1730 3130 1000 4827.5|F6 Okay
FTG 45 |FB10 1520 0 1490 2637.5|F3 Okay
FTG 46 1190 0 560 1610|F2 Okay
FTG 47 |FB11 3090 1840 900 5145|F6 Okay
FTG 48 880 330 370 1405|F2 Okay
FTG 49 DB1 800 5340 0 4805(F6 Okay
FTG 50 240 1600 0 1440|F2 Okay
FTG 51 DB2,DB4 950 1800 610 2757.5|F4 Okay
FTG 52 |DB2,DB4,DB5 1230 3610 610 4395(F6 Okay
FTG 53 |DB2,DB6,DB5 480 3160 0 2850|F4 Okay
FTG 54 |DB2,DB6 300 2010 0 1807.5(F2 Okay
FTG55 |DB4 120 790 0 712.5|F1 Okay
FTG 56 |DB4,DB5 390 1440 0 1470(F2 Okay
FTG 57 |DB5 170 550 0 582.5|F1 Okay
FTG 58 |DB6 190 1650 0 1427.5(F2 Okay
FTG59 |DB6,DB7 320 2080 0 1880|F2 Okay
FTG60 |DB7 130 830 0 752.5|F1 Okay
FTG 61 DB8 110 750 0 672.5|F1 Okay
FTG 62 310 2060 0 1855(F2 Okay
FTG 63 DB 1590 1040 2600 4320|F6 Okay
FTG 64 520 3450 0 3107.5|F4 Okay
FTG 65 2950 1460 2530 5942 .5|F6 Okay
FTG66 |DB10 420 2820 0 2535|F3 Okay
FTG 67 710 4730 0 4257.5|F6 Okay
FTG68 |DB11 490 3280 0 2950|F4 Okay
FTG 69 DB12 420 2830 0 2542 .5[F3 Okay
FTG 70 1290 2950 1230 4425(F6 Okay
FTG 71 DB13 240 1600 0 1440|F2 Okay
FTG 72 DB14 170 1640 0 1400(F2 Okay
FTG 73 470 3130 0 2817.5|F4 Okay
FTG74 |DB15 460 3060 0 2755|F4 Okay
FTG75 |DB16,DB17 350 2280 0 2060|F2 Okay
FTG76 |DB18 220 1660 0 1465(F2 Okay
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Detailed Water Budget

Team Purdue generated a water budget for the competition based off of the type and frequency of water-
related contests. The contests accounted for were the 20 hot water draws at 15 gallons each, 10 clothes
washing cycles at 12 gallons each, five dish washing events at 10 gallons each, and four water vaporization
events at 1.25 gallons each. A large portion of the water budget was allocated for the fire protection
system. An additional 280 gallons of water were required for fire protection just in case. A 100 gallon
safety factor was also included. In total, all contests and activities required 1000 gallons. It should be noted
that all water consumed was provided by the team. This included water for cooking and drinking.

Table 1: Water Budget

WATER USE CALCULATIONS
FUNCTION (GALLONS) EVENTS [\[eaf=)

Hot Water Draws 20 additional 10% included

Laundry 120 12.0 10 WF=4.33, cap=2.6 cu ft

Dishwasher 50 10 5

Water Vaporization 5.0 1.25 4 5 Ibs water = 0.6 gal, use 1.25 gal/event
Fire Protection 280 280 1 40 gpm for 7 minutes

Testing 40 5 8

Initial DHW Tank Fill 50 50 1

Living Wall basin 25 25 1

Safety Factor 1

AR REQURED | 1000 feslers |

To accommodate for 1000 gallons of water, the team has selected a 1050 gallon cone bottom storage tank.
The supply tank measured 72” diameter by 85” high. The supply tank rested in a completely shaded corner
of the garage. Access to the supply tank inlet was through the back garage door. To collect waste from the
house during competition there was an intermediate ejector sewage pit located in the garage. This ejector
pit held 19.5 gallons of water until the pump initiated. This ejector pump sent waste to a 1050 gallon flat
bottom tank located outside the garage. This vertical tank was 86" diameter by 54” high. Both supply and
waste tanks had 16” main way openings at the top of each tank.
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Summary of Unlisted Electrical Components

All electrical components installed in the INhome will carry an approved testing agency’s listing per Section
6-7 of the SD 2011 Building Code.
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Summary of Reconfigurable Features

Team Purdue’s INhome contains mechanically actuated clerestory windows that are operated by a toggle
switch on the wall. The purpose of the windows is to allow for natural ventilation to occur in the home,
and the actuators allow this process to occur easier than if the windows were manual.
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Interconnection Application Form

Team Purdue: Lot 201

PV Systems
Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC
ratings)

SunPower SPR-238 9 Modules connected in seriesto central inverter 2160 W

SunPower SPR-238 9 Modules connected in series to central inverter 2160 W

SunPower SPR-238 9 Modules connected in series to central inverter 2160 W

SunPower SPR-238 9 Modules connected in series to central inverter 2160 W

Total DC power of all arrays is 8.6 kW (in tenths)

Inverters

Inverter Model Number Voltage Rating (kVA or KW)  Quantity

Manufacturer
SunPower SPR-8000m 240V (AC) 8kWac 1
Total AC power of the inverter is 8kW (in whole numbers)

1. One-line electrical schematic: E-601
Calculations of service/feeder net computer load and neutral load: next page

3. Plan view of the lot showing the house, decks, ramps, tour paths, the service point and the
distribution panel or load center: E-605
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Service Calculation

Am
Service Loads Calculations VA Rating
Rating

(eZ)CEOA appliance outlet circuit at 1500 VA (7)x(1500) = 10,500

(Cooktop, 7.7kVA) + (Oven,

Oven & Cooktop 2.4KVA) = 10,100
Dishwasher nameplate rating 1,200

Remainder of General load @ 40% (24,852VA) x (0.4) = 9,941

TOTAL NET GENERAL LOAD (10,000VA) + (9,941VA) = 19,941

Heat Pump and Supplementary Heat nameplate 2,760

TOTAL NET GENERAL LOAD 19,941

Fire Protection Pump 3,300

TOTAL (19,941VA) + (10,342VA) = 30,283

CALCULATED LOAD FOR SERVICE (30,283VA) / (240V) = 126.2A
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Energy Analysis Results and Discussion
1. Introduction

Team Purdue conducted a thorough energy analysis of the INhome using a variety of methods, including
energy modeling and investigating the end-uses of electricity in the home. As the design of the INhome
evolved, the level of detail and accuracy of the analysis did, as well. Each component of the study had a
significant impact on the design of the INhome, allowing Team Purdue to create a cost-effective and energy-
efficient design.

The energy analysis was critical in order to ensure proper performance of the INhome during both the
competition week in Washington, D.C., as well as during normal operation in West Lafayette, Indiana. Due to
the similarities of these climates, which are further demonstrated in this report, few compromises were made
to the effectiveness of design for either climate.

Innovative technologies, as developed by the student team for a variety of multidisciplinary research and
educational endeavors, are investigated in this analysis. The incorporation of these projects has had a notable
effect on INhome performance, while providing both the public and the educational sector with an invaluable
learning tool.

2. Design Considerations and Objectives
Passive Design Meets the Midwest

Passive design has proven its effectiveness in reducing energy consumption in homes, and is gaining
momentum as a design standard in nations across the world. Passive design features, when integrated into
initial home planning, can result in energy savings without additional, unnecessary equipment. Utilizing
passive design features in the INhome has had a significant impact on its overall concept. However, as the
INhome embodies the Midwestern traditional home, the size, shape, and architectural features remain true to
this architectural style. Finding a balance between these two design metrics has impacted nearly every aspect
of the home design.

Natural daylighting and window orientation are critical in order to provide passive solar heating and space
lighting without significant energy usage. The INhome accommodated this through the implementation of
extensive glazing on the southern fagade. To be exact, 73% of the INhome’s windows face south. Additionally,
the windows on the north side of the home have a lower solar heat gain coefficient, providing diffuse light
without extra heat gain to the space. The clerestory windows serve dual purposes — extensive daylighting is
provided to more than 60% of the home through their use and, when opened, natural ventilation can flow
from the lower windows on the south facade through them, as illustrated in Figure 1 below.
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Figure 1: Natural ventilation paths through the south facade and clerestory windows

Another key feature of the INhome that employs passive design principles includes the utilization of
strategically placed overhangs to optimize daylighting and solar gains into the space. During the winter, when
the sun is lower in the sky, the sunlight reaches into the main living space, heating the area. Alternately,
during the summer months, the overhang obscures the sun’s rays, allowing only diffuse daylight into the
space, and mitigating extra solar thermal gains. This phenomenon can be seen in Figure 2 below.

Summer sun

Winter sun

Figure 2: Seasonal Solar Radiation through the South Fagade

Traditionally, homes featuring passive design have been limited to long, narrow sections, with a single indoor
space. This design concept does not fit the practicality of Midwestern living, and the INhome has been
adjusted to reflect the needs of a modern homeowner. In order to maximize the volumetric living space while
maintaining an efficient footprint, the south roof has been given a slope of 22 degrees.

Climate Considerations

In order to design a home that is both well-suited to the Indiana climate, as well as functional during the Solar
Decathlon competition week, design considerations had to be taken into account for the climate conditions of
Washington, D.C., as well. Fortunately, West Lafayette, Indiana and Washington, D.C. have similar latitudes.
While climatic differences do exist due to proximity to the Atlantic Ocean and altitude, the similar climate
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conditions allowed for development of a home that is practical in both scenarios. The comparison made in
Figure 3 below demonstrates the nearness of the average temperatures experienced by the two locations.

Environment Monthly Average Outdoor Dry Bulb Temperature [F]
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Figure 3. Annual Outdoor Dry Bulb temperature for Washington D.C.

During late September, in the midst of the competition, the Washington, D.C. average high temperature
ranges from 50°F-70°F. The most notable differences in climate conditions occur during December and
January, when the Lafayette average daily high is significantly lower than in Washington D.C. This has been
incorporated into the design of the INhome, through the use of highly insulated panel systems, as well as the
inclusion of auxiliary heat sources for the coldest winter days.

3. Overall Energy Modeling Approach

Engineering for efficiency is one of the cornerstones of the Purdue University INhome design team. In order to
make this goal a reality, a full understanding of the function of the home is critical. Simulation of the INhome
through the use of computer modeling allowed for predictions of performance and educated design decisions
that would not otherwise be possible.

EnergyPlus, developed by the United States Department of Energy, was used to conduct the vast majority of
the building energy modeling. According to the U.S. Department of Energy, "modeling the performance of a
building with EnergyPlus enables building professionals to optimize the building design to use less energy and
water" (“EnergyPlus Simulation Software”). This software has been elemental in demonstrating performance
characteristics.
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A detailed energy model, developed from the final footprint, envelope construction, window placement, and
shading structures of the INhome was created within EnergyPlus. This modeling process began more than a
year before the start of construction of the home, allowing for iterations and improvements to both the model
and the engineering design which has been influenced by its energy predictions. The end result is a highly
accurate prediction of the anticipated performance of the INhome, both during the 2011 Solar Decathlon and
in its final location. The isometric model of the INhome in EnergyPlus can be seen in Figure 4 below.

Figure 4. Isometric view of the Google SketchUp OpenStudio EnergyPlus model — Southwest facade.

Estimating overall energy consumption of the home is a critical element in determining the viability of the
home for net-zero. The impact of this overall prediction affects the required size of the photovoltaic array,
which in turn greatly impacts the affordability of the home. This can potentially be detrimental to the viability
of the home in today’s marketplace. In order to accurately assess this performance, as well as to get a
preliminary size for the mechanical equipment, the monthly heating and cooling loads on the space were
determined. This was done for the Lafayette, Indiana location, as this is the final location of the INhome. It
can be seen from the Figure 4 that the Indiana climate, while realizing a greater heating demand than cooling,
experiences a full six months of both heating and cooling, thus necessitating a system that can be optimized
for either condition. In order to most accurately assess these potential loads, the building internal heat gains
and losses were estimated using the energy model.

Modeled Building Shell

The structure of the home, comprised of Structurally Insulated Panels (SIPS), provides excellent insulating
values far exceeding those required by local building codes. The walls and roof of the INhome, comprised of
SIPS, have R-values of 26 and 56, respectively. These values were accurately reflected in the model according
to their thermally resistive properties. The window glazing properties, as further described in the window
properties optimization description below, were compared via parametric analysis to determine the most
beneficial type. Additionally, the entire 984 square feet of conditioned space within the INhome is considered
as one HVAC zone, serviced by a single unitary heating and cooling system. The garage, which is unconditioned

Purdue University
U.S. DOE Solar Decathlon 2011 76 http://www.purdue.edu/INhome



*—
TEAM PURDUE

As-Built
Pfojelélt Manual I N HOME

and uninsulated, is modeled as a series of shading devices that are attached to the home. Using these basic
characteristics, the heat losses and gains to the INhome were determined, as can be seen in the figure below.

Monthly Modeled Heating and Cooling Loads
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Figure 5. Modeled Monthly Heating and Cooling Loads on the INhome for a Representative Year

Modeled Mechanical System

From the heating and cooling load information, an assessment of the mechanical needs of the INhome was
done, and equipment sized appropriately. Based on peak demands during both the winter and summer
months, the maximum required size from the energy model was approximately one ton (or 12,000 Btu/h) for
cooling, and 1.5 tons (18,000 Btu/h) for heating. For this particular design scenario, a two-ton dual compressor
heat pump, reaching up to 19 SEER in air-conditioning mode and 9.0 HSPF in heating mode, was selected to
meet the cooling needs, as well as a majority of the heating needs, of the home. The complete benefits of
choosing this particular system are discussed in the Systems Details section of this analysis. As the Solar
Decathlon competition required the use of all-electric components, an auxiliary electric resistance heater (5
kW) was integrated into the variable speed air handler to ensure proper function of the system during more
extreme Midwestern winter days. The variable speed air handler accurately adjusts volumetric flow depending
on the amount of heating and cooling required. This was also accommodated for in our anticipated energy use.

EnergyPlus was set to autosize required supply air rates. Minimum supply air flow rates for fresh air
requirements were based on ASHRAE 62.2-2003 ventilation standards of 3 CFM/1000ft* of conditioned space
plus 7.5 CFM/person. This determined a required minimum flow rate of 25.4CFM for three occupants.

There are several important things to note with this design minimum flow rate. First, this is the occupied rate.
However, when the home is unoccupied this flow rate is even less than 3 CFM.

Additionally, filtration and fresh air generated by the Biowall, as described in the Systems Detail section of this
report, should be accounted for within the home. This model does not account for this additional air
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purification. Therefore, the minimum air flow rate required through use of the Biowall in combination with
the ERV may result in a reduction of overall electricity. From this mechanical arrangement and system
configuration, the annual heating and cooling energy demands could be determined, which can be seen below
in Figure 6.

INhome Heating and Cooling Energy
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Figure 6. Modeled annual cooling and heating energy requirements for the INhome.

It can be seen from Figure 6 above that the heating electricity requirements far exceed those of the cooling
electricity during the summer months. This is due largely to the more moderate Indiana summers, as
compared to the much colder winter climate as experienced in the northernmost regions of the state.

Glazing Sizing, Properties, and Optimization

In order to optimize the passive design properties of the windows and corresponding overhangs, the length of
the roof overhang for both the south facing overhangs and clerestories was parametrically evaluated to
maximize solar heat gains in the winter and minimize solar heat gains in the summer. The clerestory and south
living room overhangs were independently modeled at 12, 18, and 24 inches respectively. It was found that
when the INhome has a 12-inch overhang on all roof sections, it consumes the least energy on an annual basis.
However, in order to gain the most roof area possible to accommodate photovoltaic panels, a 24-inch
overhang was selected for the south roof. The clerestory overhang was reduced to 10 inches in order to be
easily constructed and transported. This configuration allowed for maximum daylighting into the space
without compromising overall appearance or power production in the home.

Next, a window glass analysis was performed to determine the benefits of the passive solar design used. Triple
pane casements and awnings were selected for the south facing windows and clerestory windows because
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they have a high solar heat gain coefficient of 0.38 and a very low U-Value for windows of 0.22 Btu/hr*ft’*F.
This means that in direct sunlight, heat will be transmitted to the interior more easily, but are well insulated
when shaded. The resulsts are illustrated in figure 5.

South Facing Living Room Window
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Figure 7. South-facing living room window performance

The practical efficiency of window selection and placement is proven in Figure 7. The south-facing window
heat gain has a higher average around 600 Btu/h during the winter months and lower around 300 Btu/h during
the summer months. Therefore, total heat gain is minimized during the summer months and then maximized
during the winter months. Similar results occur when investigating the clerestory windows. Figure 8 illustrates
the annual performance of the clerestory windows.
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250

200

M WINDOW TRANSMITTED

150 BEAM SOLAR [Btu/h]

H WINDOW TRANSMITTED

100 DIFFUSE SOLAR [Btu/h]

M WINDOW HEAT GAIN
[Btu/h]

M WINDOW HEAT LOSS
[Btu/h]

50

Energy Transfer [Btu/h]

January
February
March
April

May

June

July
August
September
October
November
December

Figure 8. South-facing clerestory window performance
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The south facing windows are not only used for heating during the winter. Natural daylight is also diffused
from the south and illuminated throughout the home year round. The bathroom, kitchen, utility room, and
family room all benefit from this natural lighting. As seen below in Figure 9, daylight levels are highest during
the winter months and lowest during the summer months due to the passive solar design. It should be noted
that low direct sunlight is not desired during the summer since it is both harsh lighting that causes glare as well
as causing an undesired cooling load on the space.
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Figure 9. Sunlit fraction of south-facing windows
Other Model Attributes

Lighting, electrical loads, and occupancy were also adjusted to reflect the reality of the INhome. Lighting loads
were based on the total design load of about 500W. This resulted in a power density of 0.5W/ft>. The lighting
was taken as 0.4 fraction radiant which is based on the Lighting Handbook from llluminating Engineering
Society of North America.

Two main electrical gains were modeled. The first was the electric induction cooking range. A best guess
operating wattage of 4 kW was used as each heating element has different rated wattages and could be used
in various combinations. No suggested schedules existed for a single appliance like a stove, therefore a
schedule was developed around mealtimes to reasonably estimate usage times. The second equipment load
modeled was the general equipment gain load based on ASHRAE 90.2 Table 8.8.1 Low-Rise Residential Single
Zone Internal Heat Gain Profile. This includes all residential plug loads such as TV's, task lighting, fans, small
appliances, computers, etc. This resulted in a load of 3.8 W/m”2 based on the ASHRAE 90.2 standard.
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It was assumed that the home would house three long term residents and the occupancy schedule was based
on standard single family residence occupancy schedules included in the EnergyPlus database. A standard
activity level was taken from the 2005 ASHRAE Handbook of Fundamentals, page 8.6, Table 4.

Figure 10 below illustrates the electricity breakdown within the home by end use. It can be seen that a
majority of energy is being used in the HVAC system. The building loads include all plug loads and other various
internal energy uses such as appliances and electronics.

Modeled Energy Consumption by End Use
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Figure 10. Electricity Usage by End Use

The HVAC system dominates the electrical use during the colder months, which is to be expected with the
climb in heating demand in the home. It can be seen that the percentage of energy used in space conditioning
drops significantly during the warmer summer months.

4. Comfort Zone and Fluid Dynamic Modeling

In order to ensure our final HVAC design fell within the bounds of the comfort zone requirements as set forth
by the Solar Decathlon andto ensure a comfortable ambient environment, a computational fluid dynamic (CFD)
model was developed using the software Fluent. This provided a detailed prediction of the temperature
gradient that can be expected within the INhome during normal operation. This model was created with the
assumption that the variable speed air handler would operate at 600 CFM, which is the minimum
recommended value for operation with the auxiliary resistance heat. During normal operation of the HVAC
system, there is little need for the blower to operate a speed higher than this value.
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Of specific consideration in this case were the kitchen, dining, and living rooms. These were modeled using
CFD software due to the high ceilings and large volumetric space of this open area, and in order to ensure
proper mixing of the air. This particular model was analyzed for late September, when the competition
actually takes place. Note that the CFD analysis was taken at 6 feet, or approximately eye level.

Figure 11 below demonstrates that the room has a very even temperature distribution. There is a 0.54°F
(0.3°C) temperature change from the coolest spot to the warmest spot throughout the main living area. The
coolest part of the house is located in the middle of the house, near the kitchen supply diffuser. The warmest
spots of the house are located in the living room, along the west wall and near the front door.
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Figure 11. Plan view temperature (degrees C) distribution at the 6’ level, in late September

This analysis was validated through the use of temperature monitoring with thermocouples in the home after
completion. During the more extreme climate conditions of late July, the overall temperature differential of
the entire house was 2.0°F (1.1°C), which was the variance in temperature between the Private Core and the
Public Core. The temperature readings validate the accuracy of the Fluent model, and give certainty to the
ability of the home during the Solar Decathlon competition to meet comfort zone requirements.

5. Competition Week Energy Budgeting

Solar Decathlon Competition Week — Energy Predictions

During the specific dates of the competition, special care was taken to ensure the optimal performance and
net-zero energy balance of the home. As the event took place in Washington, D.C., location adjustments were
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made to validate building performance in this location. Fortunately, due to the similar climatic conditions of
Washington, D.C. to Indiana, especially during warmer or transitional months, no adjustments were needed to
ensure success in both regions. From the analyses completed for the competition week in September, it was
found that an estimated 161 kWh of electricity will be required to power the home. As the second and third
weeks of September are transitional in nature, and weather can be highly variable, allowances were made in
the week’s energy budget to accommodate any type of space conditioning scenario. Based on historical
typical meteorological year (TMY) data, the following energy demands can be expected in the home, as
demonstrated in Figure 12 below.

Competition Week Hourly Energy Demand
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Figure 12. Hourly Energy Demand of the Home during the Competition Week, as Modeled in EnergyPlus

The overview provided through energy modeling results served as a spectacular point of reference for the
overall predicted performance of the INhome, enabling the team to size the correct heating and cooling
equipment and understand how changes in the building envelope characteristics impact its energy
consumption. However, in order to ensure the most accurate sizing possible of the photovoltaic array for the
needs of the home, further analysis was needed.

Energy consumption in the home during the competition week was designed to be representative of a given
time frame in actual home use. The appliance use, home occupancy, and thermal requirements of the space
were quite realistic, and provided a baseline for determining the energy needs of the home. Therefore, Team
Purdue determined the anticipated electrical usage for each component of the building. Initially, this was
based upon rated values and other historical data for appliances and mechanical components. Eventually, due
to the construction schedule of the INhome, time was allotted for complete testing and monitoring of nearly

Purdue University

U.S. DOE Solar Decathlon 2011 83 http://www.purdue.edu/INhome



As-Built ‘TEAM PURDUE

Project Manual INHOME

every component of the home. Each appliance, fixture, and equipment was tested using digital multimeters to
determine its energy consumption during certain modes of operation. After this, a whole-house monitoring
system, eMonitor, was implemented to track and record each circuit’s energy consumption at any time. This
provided the validation necessary to accurately budget for energy consumption during the competition and in
the years to come.

From Figure 13, it can be seen that the total daily energy consumption as anticipated by the EnergyPlus model
was slightly lower than that of the budgeted total. This occurs for more than one reason. First, the energy
budget was created in order to ensure that the solar photovoltaic system could successfully match the demand
and consumption incurred by the energy loads in the home. For this reason, all estimations of schedules were
adjusted to match the highest possible runtime for equipment, which may not always be reality. Also, the
modeled daily energy use, while taking into account a number of building plug loads and appliances, likely
does not account for the large amount of electronics incorporated into the INhome, including home
entertainment equipment and automated controls. To further illustrate this point, Figure 14 below separates
these components of consumption.

Competition Week Daily Energy Use
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Figure 13. Budgeted and Modeled Total Daily Energy Use During the 2011 Solar Decathlon
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INhome Energy Consumption by End Use - Budgeted
(kWh)
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Figure 14. INhome Budgeted Energy Consumption During Competition Week

Figure 14 above demonstrates the importance of incorporating specific aspects of the home’s energy
consumption into an actual energy budget. Control systems are not commonly found in a typical residence,
and therefore need to be accounted for individually in our energy analysis. However, the benefit of having a
control system minimizes electricity use elsewhere.

From the results of the energy budget that is shown on the following page, it was found that, during the
competition week, the home will use an average of 26.7 kWh/day. Therefore, when assuming an average daily
sunshine hours of 4.0 hours, and accounting for a final system efficiency of 79%, the home needed a corrected
photovoltaic array of at least 8.48 kW in size. This allows the home to produce more energy than it would
consume during the competition week. This calculation can be extrapolated out to the course of the year, as
the number of average daily sunshine hours will increase during the summer and decrease during the winter,
still providing a net-zero energy balance at the year’s end. For safety and variances in internal loads, the
installed photovoltaic array was rated at 8.64 kW and comprised of 36, 240-Watt SunPower SPR-238 panels
and a central inverter. The complete calculations and energy budget sheet can be found on the last page of
the Energy Analysis.

-
5. Systems Details

Home Heating and Cooling
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Modulating Heat Pump
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The mechanical equipment chosen for the INhome included a high-efficiency heat pump with dual
reciprocating compressors. As described in the previous sections of this report, the typical demand of
the home in cooling or heating mode will likely not surpass 1.5 tons. The specified system, a Trane
XL20i heat pump, is rated for 2-tons (or 24,000 Btu/h), but is well-suited to the INhome for several
reasons. The dual compressor heat pump, which is not often seen in residential applications, allows
for an adjustment of cooling or heating capacity to better meet the demands of the home. In Stage 1,
the heat pump operates at approximately 40% of its rated capacity, saving energy while meeting the
demands of milder ambient conditions. When outdoor temperatures or unusual interior loading
require further mechanical support, the compressor can operate in Stage 2, providing the pull down
necessary to make the house adaptable to even the most rapidly changing climate conditions. Indiana
is notorious for its unpredictable and dynamic weather patterns, so forced air systems such as this
become quite practical for meeting the immediate needs of the conditioned space.

Separate Sensible and Latent Cooling

In a tightly-sealed space such as the INhome, moisture control is especially critical. Excess moisture
can cause mold growth or other building health problems that can lead to occupant sickness or
property damage. During the summer months, the dehumidification provided by the central air
conditioning unit provides adequate humidity control during the majority of its operation. However,
during transitional months, when system runtime is lower, indoor humidity needs to be controlled to
ensure proper indoor air quality.

Additionally, while improvements to indoor air quality are critical, a decrease in the energy
consumption of the building must also occur to make dehumidification components attractive for
practical implementation. Utilizing separate sensible and latent cooling systems has the potential to
bring about such energy reductions. In a theoretical study performed by Ling, Hwang, and
Radermacher (2009), the properties of separate sensible and latent cooling (SSLC) systems were
investigated. Two, parallel vapor compression cycles were modeled in varying configurations, one
handling the latent cooling demand from a space, and the other reserved for sensible cooling only. It
was found that this configuration allows for energy savings of up to 30% from a traditional baseline air
conditioning system. This indicates that a practical solution that helps to alleviate building health
issues could potentially result in a reduction of energy consumption in the space also.

Other studies, such as an experiment done by Ling, Kwuabara, Hwang, and Radermacher (2011), have
utilized heat and mass exchangers to further realize the energy-saving potential of separate systems.
This study employed desiccant dehumidification for removal of the latent load, which then relied upon
a divided heat exchanger, such as a condenser or gas cooler for regeneration, which eliminated a
potential energy use requirement of the system. In this system, the first section of the condenser was
used to heat the desiccant to regeneration, while the remaining heat was rejected, lowering the
required temperature of this portion of the system. Overall, utilization of this system improved the
COP of the equipment by 36%, a significant savings over the baseline.
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These studies indicated the potential for energy savings through the implementation of SSLC system:s.
Furthermore, the benefit to improved indoor air quality from reduction of humidity indoors has been
well-documented. A practical approach to implementing these systems was critical in order to fully
realize energy savings from all aspects of building operation. Dehumidification strategies such as
direct expansion, especially as they are combined with energy recovery, have gained recognition for
their efficiency and relative ease of implementation. The National Renewable Energy Laboratory has
highlighted one of these units in recent testing for their Build America program, and has developed an
energy model of the system to integrate with EnergyPlus, thus furthering the potential transferability
of such equipment (Christensen & Winkler, 2009). This is a very similar unit to the one which has been
incorporated into the INhome, allowing this project to pave the way for implementation in other
building scenarios.

Indoor Air Quality — Living Walls

One of the central features of the INhome is the Biowall, or plant-based regenerative air filtration
system. This component is unique to the INhome, as an air filtration system of this nature is rarely
seen in a residential application. However, the benefits gained of implementing this technology have
been proven through several studies.

Recently, a study by Wang and Zhang (2011) was conducted that tested a biofiltration system’s VOC
removal efficiency, long-term performance, and estimated energy savings. Unlike the proposed
vertical design as is implemented in the INhome, this system was horizontal and used a mixture of
activated carbon and shale pebbles as the root bed. The system was also incorporated into the HVAC
system on the supply side rather than the return side. The system was first placed into a large
environmental chamber that contained a composite wood-based office workstation to simulate a VOC
emission source and then eventually incorporated into the HVAC system of a newly constructed office
building.

The system was operated long-term while the outdoor ventilation air was kept at 5% of the total
supply air rate. The initial formaldehyde and toluene concentration were 17 ppb and 2 ppb,
respectively. After the system had been running for 10 days, the concentrations had decreased to 10
ppb and 1 ppb. The concentrations remained at around those values, which showed that the filtration
system was removing the continuously emitted VOCs. The contaminant removal performance of the
5% outdoor ventilation air plus the biofiltration system is equivalent to 20% outdoor ventilation air
that is traditionally used in buildings to control indoor contaminants. The author estimated through
energy modeling that the biofiltration system would save around 15% of the heating energy for the
space.

These potential energy savings, along with the substantial reduction in VOCs, shows that the biowall is
a viable and economical solution for improving indoor air quality while reducing energy consumption
in the INhome.

Water Heating
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Hot water was generated using a GE GeoSpring heat pump water heater. The heat pump water heater
consumed very little electricity, and still kept hot water at a constant temperature of 120°F.
Furthermore, the water heater was reasonably affordable and easy to install.

A solar thermal system was not installed due to the fact that roof space was more valuable for
electricity production, rather than hot water production. Being able to quickly assemble and disable
the solar thermal system would have been a problematic issue as well. Another key reason was the
cost of solar thermal installations. In a cost — benefit analysis, the GeoSpring was definitely the best
system to install.

Controls and Automation

The main purpose of automating a home is to simplify complicated tasks, which can be as simple or as
complicated as one may desire. From basic light switches to voice activated commands, there are
many ways to control and monitor a smart home. The easiest of home control starts with the heating/
air conditioning and lighting within the home. This control most commonly involves a thermostat,
which was the basis of the INhome control.

Although the INhome’s thermostat was not really that different from most, it had a slight advantage; it
was web enabled and linked with other devices in the home to allow for more than just changing the
temperature. The thermostat was designed to facilitate easy scheduling of the indoor environment,
predict future weather, and view trends of conditioning. In addition to these features, the thermostat
had the ability to be controlled from most web enabled phones and tablet devices via a service known
as Schlage LiNK

The scheduling contributed to a reduction of air handler runtime, while the web enabled weather
tracking allowed the user to change these schedules as desired to meet the demands of the upcoming
coming days. Lastly, the trend analysis allowed the user to make educated decisions based on their
daily, weekly, and monthly usage. If these features are used to their potential, the user has the
opportunity to save money and more importantly, learn about their habits that can be costly.

Schlage LiNK is a subscription service that operated within the home by utilizing the Z-Wave protocol.
The door locks, security cameras, lighting, and thermostat were linked, displayed, and controlled on a
single website that encouraged users to make educated decisions about reducing their energy
consumption.

While a Trane thermostat was the user interface and handled the basic heating and air conditioning
operations, it was also necessary to operate several other specialized pieces of equipment. A
secondary control and monitoring system operated independently of the thermostat and the end
users input to control the energy recovery ventilator (ERV) and ducted dehumidifier. Both of these
pieces of equipment were in place solely to reduce energy consumption while maintaining the indoor
environmental quality.
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The secondary control system consisted of an Automated Logic controller, temperature sensors, CO,
sensors, volatile organic compound (VOC) sensors, relative humidity sensors, relays, and current
switches. While most of the equipment was for monitoring purposes, the relays on the output side of
the controller determined when the ERV, ducted dehumidifier, and ducted dehumidifier fan operated.
Each sensor collected data at five-minute intervals, and recorded data to the server within the home.
This data was used to refine home operation, by slightly adjusting the temperature and humidity set
points and relocating sensors to locations that provide more consistent readings, allowing for further
energy savings through optimal equipment use.

Given that the home is constructed out of air tight structurally insulated panels, controlled air changes
were a necessary event for the INhome. Reducing the outdoor air that needed to be conditioned was
the primary reason the ERV and ducted dehumidifier exist in the INhome. Both of these pieces of
equipment were monitored before and after air passed through them to determine the necessary
runtime for each.

The ERV was controlled by monitoring the zone temperature, relative humidity, and CO,. All three of
these parameters were given set points that initiated the ERV operation, with a hysteresis point that
turned it off again. Rather than running the ERV continuously, it ran as needed to maintain the set
parameters. This controlled runtime was proven to be less than that of a percentage timer that is
commonly used and provided with this equipment. This reduced runtime directly related to a reduced
cost of home operation.

The ducted dehumidifier was controlled by monitoring the relatively humidity post-Biowall and pre-
ducted dehumidifier. When the Biowall saturated the air with moisture, the controller acted
accordingly and began the dehumidification process. On a side note, the water extracted from the air
was directed to the basin for the Biowall. This dehumidifier was shown to consume less energy than
that of the air handler when needed strictly for dehumidification purposes.

The dehumidifier was also used to circulate air throughout the home while the air handler is not
running. Although the air could still be moved through the home through continual fan operation of
the primary air handling unit, it was determined that running only the fan on the dehumidifier
consumed less energy. The dehumidifier fan moved approximately 150cfm, which was sufficient to
ensure proper function of the Biowall, as well as to maintain circulation within the home. This was
accomplished in the controls by locking out the air handler fan unless a call for heating or cooling was
received.

6. Performance Comparison to Standard Construction

Understanding the energy consumption and performance of the INhome was critical. However, without

practical implications, this information would be irrelevant. In order to better demonstrate the energy-saving

characteristics of the home, a comparison of the INhome construction to an identically-sized home of standard
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construction was completed through EnergyPlus modeling. This comparative structure incorporated a number
of common building techniques, which are detailed in Table 2 below.

Table 2. Comparative Analysis of Standard and INhome Construction — Evaluation Metrics

Standard Construction INhome Construction
Ceiling 2x6 R-19 16” oc 8" SIPS R-56
Walls 2x4 R-13 16" oc 4" SIPS R-26
Windows | Dbl Pane | Low e Argon Triple Pane Low e Argon
Furnace | (electric) | self-size: | 9645 W | (electric) self-size: | 4040 W
A/C SEER 14 SEER 19
ERV no ERV 150 CFM ERV

From this information, a side-by-side consumption comparison was completed for each month of a given year.
It can be seen in Figure 15 below that the anticipated energy consumption of the INhome is less than 50% of a
typical home of the same size, configuration, and location.

Monthly Energy Consumption Comparison
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2000
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Monthly Energy Consumption

i Inhome Electricity Consumption [kWh] M Standard Home Electricity Consumption [kWh]

Figure 15. Monthly Energy Consumption Comparison of Standard Home Construction to the INhome

The anticipated energy savings of the INhome can be clearly seen in Figure 15. During the winter months, the
energy consumption of the INhome was approximately 60% less than that of a standard home. These savings
can result in energy and monetary savings to the homeowner, but also allow for implementation of solar
photovoltaic power for the house.

7. Conclusions
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Through energy modeling, direct verification, and engineering analyses, Team Purdue was able to develop and
refine the engineering design of the INhome. Through the use of technologies such as EnergyPlus and Fluent,
we were able to predict the performance of our home, and iterate design decisions to ensure optimum
performance. Through careful construction scheduling, time was allotted for thorough testing, commissioning,
and validation, which have confirmed these predictions.

At the core of the home, passive design strategies have been implemented to drive the home to net-zero
energy use. These actions have been quite successful in the past, both in Solar Decathlon and across the
world, in significantly reducing building energy consumption. Through strategic integration of these features,
along with careful allocation of energy resources within the home, the INhome sets the standard for efficient,
affordable, and practical design.
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INhome Commissioning Systems Manual

Executive Summary

The goal of this commissioning systems manual is to provide methodology for and documentation of the
design and testing procedures that were implemented in the construction of the INhome. Beginning nearly
one year prior to the start of the construction phase of this project, the Owner’s Project Requirements
outlined a set of regulations for the design of home. These were utilized in every aspect of design, and testing
procedures were created to ensure that all metrics set forth by the OPR were met. These testing procedures
and individual component commissioning results can be found in this manual. Additionally, due to the final
placement of the INhome in an actual community, to be inhabited by a family, it was necessary to provide
maintenance and scheduling information for the homeowner, which will be used for educational purposes and
as a training guide for those individuals.

Owner’s Project Requirements

Project Schedule:
a. Design Phase:
9/15/2010: 1% Round (80% Design) Complete for Review
10/25/2010: Building Specifications Complete for Review
11/01/2010: 1* Round (80% Design) Due
03/22/2011: 2™ Round (100% Design) Due
b. Construction Phase:
04/12/2011: Groundbreaking
05/09/2011: Mechanical Rough-in
06/08/2011: Mechanical Finish
08/31/2011: Home Disassembly
09/13/2011 - 10/05/2011: Competition in Washington, D.C.
10/05/2011: Return to Indiana for Permanent Siting

Budget:

c. Total Home Budget:
i. $250,000

d. Mechanical Component Budget:
i. $15,000

Commissioning Process:
e. Scope:
i. The commissioning process for the IN Home will span from project conception through
implementation and testing in the final site.
ii. Pre-construction Phase:
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1. Priorto construction, a set of procedures will be developed to ensure the mechanical
systems of the home meet the requirements of the building owner, adhering to comfort,
energy use, and budgetary guidelines.

iii. Construction Phase:

1. Testing of all mechanical components, individually and as an entire system, will take place
to ensure adherence to the established design.

2. Adjustments to system configurations will be made, as needed.

iv. Post-Construction Phase:

1. Continual monitoring of the home will take place to ensure that the home continues to
meet building owner requirements, and to collect data regarding home performance
characteristics.

Project Documentation:

f. Documentation as required by the Solar Decathlon Competition Guidelines will comprise the requirements
for submittals.

g. Training materials will be developed for the end user of the home. These documents will include owners
guides for specific equipment components, as well as overall process assistance. Reports to both green
building raters, as well as to the Department of Energy will be generated to provide documentation of
system performance and safety.

Owner Directives:

h. Solar Decathlon Competition Guidelines, as provided by the US Department of Energy Solar Decathlon
Rules, shall serve as guiding owner directives throughout the scope of building commissioning.

User Requirements and Limitations:

i. The comfort zone, hot water, and appliance standards, as set by the US Department of Energy are as
follows:

j. The time-averaged interior dry-bulb temperature of the home is required to be maintained between
71.0°F and 76.0°F.

k. The temperature will be measured in at least two temperature zones within the home to obtain these
measurements.

I.  Time-averaged interior relative humidity must remain below 60%.

m. Hot water shall be delivered at a minimum rate of 45 gal/30 min, with an average temperature of at least
110°F.

n. Time-averaged interior temperature of a refrigerator should be between 34.0°F and 40°F, and the
minimum volume of the refrigerator should be 6.0 ft*.

o. Time-averaged interior temperature of a freezer should be between -20.0°F and 5.0°F, and the minimum
volume of the refrigerator should be 2.0 ft*.

p. Adishwasher should be provided that, during normal operation, reaches an interior temperature of 120°F.

Occupancy Requirements and Schedules:

g. The occupancy of the home will be based on residential standards and of ASHRAE 90.2. All additional
schedule requirements are addressed in specific appliance/equipment requirements.

Warranty Requirements:
r. All warranty qualifications as provided by the equipment manufacturers should be adhered to during
construction, transport, and implementation.
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Benchmarking Requirements:

S.

For benchmarking purposes, the home will be comparatively analyzed for performance against the other
homes participating in the 2011 Solar Decathlon. As these particular building designs differ from other
homes of similar size, comparisons with standard home construction is not entirely practical. The nature
of the competition will allow for benchmarking against the other homes through monitoring and juried
contests.

Facility Operation and Maintenance Criteria:

t.

The mechanical systems in the home should be maintained on the schedule set forth by the manufacturers
of the individual equipment components.

Equipment and System Maintainability Expectations:

u.
V.

X.

It is expected that the system will be able to be completely maintained by a largely untrained building user.
The end user of the home will be able to periodically maintain the filtration systems in the home, including
but not limited to:

i. CleanEffects filtration system

ii. Living wall components
The end user of the home will not perform certain/specific repairs and maintenance, including but not
limited to:

i. Repairs to air handling or condensing units, rigid or flexible duct, or ventilation systems. These

repairs will be performed by an authorized Trane representative.

Basic operations of the central control system should be completed by the building user.

Allowable Tolerance in Facility System Operations :

y.

The facility system should operate within the parameters set forth by the Competition Guidelines, as
provided by the US Department of Energy Solar Decathlon Rules.

Energy Efficiency Goals:

Z.

aa.

bb.

CC.

To achieve net-zero home operation, the energy efficiency of the HVAC system and related components
will be closely metered.

The budgeted energy allowance for operation of zone heating, cooling, and ventilation is approximately
2.5 kW.

The budgeted energy allowance for operation of water heating to the home is approximately 0.55 kW.
The budgeted energy allowance for operation of home appliances is approximately 2.6 kW.

Environmental and Sustainability Goals:

dd.

The building, in addition to achieving a net-zero energy balance, should combine energy-efficient
construction methods with renewable energy systems that serve as a model for sustainability in home
design.

Community Requirements:

ee.

ff.

The building should meet all lot requirements and solar envelope constraints, as provided by the
Department of Energy, for the duration of the Solar Decathlon competition.

After a final site has been established, the building should be fully integrated into a community in
Lafayette, Indiana, and meet all building codes and community expectations as set forth by this
community.

Adaptability for Future Facility Changes and Expansion:

g8.

The home should be adaptable to the changing needs of the end user, and meet requirements of its
inhabitant over the course of years to come.

Purdue University
U.S. DOE Solar Decathlon 2011 96 http://www.purdue.edu/INhome



*—
. TEAM PURDUE
As-Built

Project Manual I N HOM

Health, Hygiene, and Indoor Environment Requirements:

hh. The home shall meet or exceed all existing building codes for both the State of Indiana and as provided by
the US Department of Energy for the Solar Decathlon.

ii. Furthermore, indoor environmental quality will be based upon ASHRAE Standard 62.2, creating a high
standard for indoor air quality.

ji. Dualfiltration methods will be provided, including living wall filtration for chemical contaminants, and
Trane CleanEffects filtration for both particulate and non-particulate filtration.

Acoustical requirements:

kk. Design of mechanical components should be meet accepted SMACNA and ANSI standards, and be
approved through user testing after implementation.

Aesthetics Requirements:

Il. Interior mechanical equipment should be concealed within the equipment space, as determined by the
project architect. Exterior equipment should be located behind the building, as to not be visible from the
South facade of the home. Additionally any mechanical components extending into the living space,
including but not limited to duct, should be concealed within approved materials by the project architect.

Constructability Requirements:

mm.  All mechanical components should be constructed for rapid assembly and disassembly, and be
approved for long-distance transport.

Applicable Codes and Standards:

nn. All systems within the home should adhere to existing building codes for the State of Indiana and codes as
provided by the US Department of Energy for the Solar Decathlon.

Purdue University
U.S. DOE Solar Decathlon 2011 97 http://www.purdue.edu/INhome



N N
. TEAM PURDUE
As-Built '

Project Manual I N HOM

Basis of Design - Mechanical System

Performance Criteria
As defined in the Owner’s Project Requirements, this system was designed to meet the following
performance criteria:

- Comfort zone requirements

- Net-zero energy consumption
- Appliance operation

- Transport of home

Statement of Operation
Under normal operating conditions, the facility is intended to operate as a single-family dwelling, with a
net energy consumption of zero or less (surplus production). The facility should provide for all of the basic
needs of the occupants, which are intended to be two full-time occupants. Additionally, the facility should
meet the demands of all climate conditions to which it is exposed for the given location (West Lafayette,
Indiana), including extreme weather conditions. Auxiliary heating and surplus cooling capacity ensure
comfort requirements will be met in all feasible weather conditions. In the event of an emergency, facility
egress requirements are more than required by building codes, with four separate exterior exits from the
984 square-foot space.

Statement of Design
Through the use of current, applicable standards, including ventilation, thermal gain, and occupancy
guidelines, combined with sheet metal and other equipment standards, combined with modern
computational technologies, the performance criteria could be met in this design.

Location Design Considerations
While the INhome is designed for long-term placement in West Lafayette, Indiana, the home is to be
tested during the Solar Decathlon Competition in Washington, D.C. Equipment sizing and home
performance was determined through analysis at both locations. The results ultimately demonstrated
that Lafayette, Indiana and Washington, D.C. ultimately have quite similar climates, and few
adjustments needed to be made in order to comply with building requirements at these locations. The
Purdue INhome was designed as being in a suburban type terrain, with a south-facing orientation and
primary facade.

Design Technologies and Assumptions
Design Software Used:

EnergyPlus Version 6.0
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This was the most current version of EnergyPlus available during the engineering process. The model
was originally constructed in version 5.0, and then converted when the newer version was released.

Fluent

For computational fluid dynamics modeling, Fluent was used to predict temperature distribution
throughout the home, and to better anticipate the thermal comfort balance of the space.

Microsoft Excel

In order to achieve a net-zero energy balance, calculations were completed to ensure proper solar
photovoltaic sizing and other internal gains information.

Building End Use Considerations
Occupant Schedule and Design:

The INhome is anticipated to be occupied by two full-time residents, and occupancy schedules were
established by standard residential occupancy included in the EnergyPlus database, with internal
equipment heat gain profiles based on table 8.8.1 of ASHRAE standard 90.2. The loads gained from
these individuals were modeled based on standards set forth from the ASHRAE Handbook of
Fundamentals (2005).

Competition End Use

The INhome will compete in a variety of competition metrics during the 2011 Solar Decathlon. These
particular contests will demand certain characteristics of the home, including, but not limited to: hot
water draws, solar energy production, appliance use, and comfort zone requirements. These end-use
metrics were assessed in a predicted energy consumption budget, then validated through testing. This
allowed for verification of system performance during the Solar Decathlon measured contests.

HVAC and Building Energy Use Design Assumptions:

HVAC Unitary System

The packaged HVAC system being installed in the home was set to be available at any time for
the entire year, and was linked to the thermostat for temperature control. The system fan was
allowed to cycle as necessary as a blow through system with no economizer, no lockout, and
no humidification or dehumidification.

A supply fan total efficiency of 70% and supply fan motor efficiency of 90% were assumed.
Since the HVAC supplier was known, a single speed, direct expansion cooling coil COP of 5 and
an electric heating coil efficiency of 85% were used to model the system chosen. EnergyPlus
was then allowed to size the system needed based on the calculated heating and cooling
loads.
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The final piece of the HVAC unitary system model was the energy recovery ventilator, or ERV.
Since the model used was also known, the recovery type was set as "enthalpy" and the
sensible heat recovery effectiveness and latent heat recovery effectiveness were set to 72%
and 55% respectively.

HVAC Ventilation Requirements

Lights

Electric

HVAC system minimum supply air flow rates for fresh air requirements were based on ASHRAE
62.2-2003 ventilation standards of 3 CFM/1000ft*2 of conditioned space plus 7.5 CFM/person.

981 ft* * 3cfm/1000ft* +3 persons * 7.5 CFM/person = 25.4 CFM.

There are several important things to note with this design minimum flow rate. First, this is the
occupied rate, however when the home is unoccupied this flow rate is even less than 3 CFM.
The other thing to note is that this does not take into account the filtration and fresh air
generated by the bio-wall being installed within the home. This bio-wall is a natural plant
media air filter found in the main living space of the home that a portion of the return air is
drawn through. This should theoretically reduce the fresh air requirements even further.

Lighting loads were based on the total design load of about 500W. This resulted in a power
density of 0.5W/ft’>. The lighting was taken as 0.4 fraction radiant which is based on the
Lighting Handbook: Reference & Application, 8th Edition, llluminating Engineering Society of
North America, New York, 1993, p. 355.

Equipment

Electrical equipment loads were the final internal gains modeled within the home. Two main
electrical gains were modeled. The first was the electric induction cooking range. The cooking
range is to be vented and was therefore modeled separately to attempt to gain as accurate a
model as possible. A best guess operating wattage of 4 kW was used as each heating element
has different rated wattages and could be used in various combinations. It was assumed that
half of heat coming off of the cook top would be vented out of the space. Since no suggested
schedules exist for a single appliance like a stove, a schedule was developed around mealtimes
to reasonably estimate usage times.

The second equipment load modeled was the general equipment gain load based on the
before mentioned ASHRAE 90.2 Table 8.8.1 Low-Rise Residential Single Zone Internal Heat
Gain Profile. This includes all residential plug loads such as TV's, task lighting, fans, small
appliances, computers, etc. This resulted in a load of 3.8 W/m”2 based on the ASHRAE 90.2
standard.

Mechanical Equipment and Components
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Final mechanical equipment was selected based upon the aforementioned modeled requirements. Due to
a restriction in manufacturer options, the following design decisions were made from the range of options
listed below.

System Assembly Options (Original Design Options):
- Heat pumps:
XL20i — 19 SEER [Ultra High Efficiency], Dual Compressor
XL16i — 17 SEER [Ultra High Efficiency], One Compressor, Dual-Staged
XL15i — 16 SEER [Super High Efficiency], Single Stage
XR15i — 16.5 SEER [High Efficiency], Single Stage
- Air Handlers:
Hyperion Family 7 — Varied Cooling Sizes available [24 kBtu-hr to 48 kBtu-hr]
Hyperion Family 8 — Varied Cooling Sizes available [24 kBtu-hr to 48 kBtu-hr]

Final Equipment Selection:

- Trane XL950 Thermostat

- Trane CleanEffects Whole House Air Cleaner (TFD235ALAH000C)

- Trane FreshEffects Energy Recovery Ventilator (TERVR100A9P00A)

- Trane Hyperion Variable Speed Modular Multi-position Air Handler (TAM8AOC36H21SA)
- Trane XL20i 2-Ton Heat Pump (4TWZ0024-SUB-100.03)

- Ultra-Aire 70H Ventilating Dehumidifier (4029870)

System Operation and Maintenance
The system will be maintained through by homeowner, thus training manuals must be implemented.
Training information and home ownership manuals will be provided to the homeowner through the
compilation of manufacturer data and other information, as well as standard operating procedures.
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Codes, Standards, Guidelines and References for Design

The following metrics were used during the design of this mechanical system for optimal efficiency and
compliance with set standards:

Solar Decathlon Rules

- Rule 08 ( Energy), Contest 03 (Engineering), Contest 06 (Comfort Zone), Contest 07 (Hot Water),
Contest 08 (Appliances), Contest 09 (Home Entertainment), and Contest 10 (Energy Balance)

- Solar Decathlon Rules dictate home performance and have been used to determine the
requirements for comfort zone and other parameters of the home design.

Solar Decathlon Building Code - Section 07 (Mechanical)
- Solar Decathlon Building Code is modeled after the International Residential Code (IRC), with
additional guidelines and specifications. Those directly impacting the INhome are as follows:

Section 7-2: Return Air
Section 7-3: Outside Air (Subsections a. and b.)
Section 7-4: Bathroom Ventilation

ASHRAE Guideline 1.1 - 2007

ASHRAE Standards 62.2 — 2007

ANSI/ASHRAE Stanard 90.2 — 2007

ASHRAE Handbook of Fundamentals (2005)

SMACNA HVAC Air Duct Leakage Test Manual
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Commissioning and Testing Results
The following checklists detail the commissioning procedures as designated during mechanical equipment and
distribution systems installation. The following systems were commissioned using this process:

- Biowall Hydronic Pump

Equipment / Component

- Trane CleanEffects

- Sheet Metal Ductwork

- Trane Hyperion Air Handling Unit

- Ultra-Aire 70H Ducted Dehumidifier

- GE GeoSpring Hybrid Heat Pump Water Heater

- Trane XL20i Heat Pump (2-Ton)
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1. MODEL VERIFICATION
Item: Make, Model, Size, ...etc Specified Submitted Installed
Hydronic Pump (TotalPond, 210 gph) X X X
2. PRE-INSTALLATION VERIFICATIONS
Contractor | Initial | CxA

2A Physical Checks

Return venting already installed Yes/No | KLR

Water supply is installed in local proximity Yes/No | KLR

Drainage piping in stalled in local proximity Yes/No | KLR

All components are free from damage Yes/No | KLR

All components are clean Yes / No KLR

Ductwork is clean and free of debris Yes/No | KLR

Growth medium is at correct angle Yes / No KLR
2B Component Verification

Water basin Yes/No | KLR

Water filter Yes/No | KLR

Tubing Yes/No | KLR

Emitters Yes/No | KLR

Pump Yes/No | KLR

End cap Yes/No | KLR

Duct Yes/No | KLR

Plants Yes/No | KLR

Cover wall Yes/No | KLR

Float valve Yes/No | KLR

CO2 Sensors Yes /No | KLR
3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A Basin Installation

Basin is in correct location Yes / No KLR JPW

Basin is secure Yes / No KLR JPW
3B Install Air Plenum

Air plenum is in correct location Yes/No | KLR IPW

Supports are installed per plans and plenum is secure Yes /No | KLR JPW

CO2 Sensors installed Yes/No | KLR IPW
3C Drainage System Install

All piping has been installed as required by detail drawings Yes/No | KLR JPW

Piping is supported as required by specifications Yes/No | KLR JPW

Valves are easily accessible Yes / No KLR JPW

Penetrations into basin are sealed properly Yes/No | KLR JPW
3D Install Pump

Pump is accessible for maintenance Yes / No KLR JPW

Pressure gauges installed Yes/No | KLR JPW

Pump secured in place Yes/No | KLR JPW

Pump not leaking Yes/No | KLR JPW
3E Install Irrigation Piping

All piping has been installed as required by detail drawings Yes/No | KLR JPW
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Piping is supported as required by specifications Yes/No | KLR JPW
End cap installed and not leaking Yes/No | KLR JPW
Piping not leaking Yes/No | KLR JPW
Emitter spacing verified Yes/No | KLR JPW
Bleed piping installed Yes/No | KLR JPW
Bleed piping valve installed Yes/No | KLR JPW

3F Install Water Supply
All piping has been installed as required by detail drawings Yes/No | KLR JPW
Piping is properly secured to basin Yes/No | KLR JPW
Piping is supported as required by specifications Yes/No | KLR JPW
Piping not leaking Yes/No | KLR IPW
Float valve installed Yes/No | KLR JPW

4. NEGATIVE RESPONSES

Item Item Reason for negative response Resolution
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1. MODEL VERIFICATION

Item: Make, Model, Size, ...etc Specified Submitted Installed
Trane CleanEffects X X X

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA
2A Physical Checks
Pre-filter is new and clean Yes / No MLS
Both collection cells are new and clean Yes / No MLS
AHU is installed Yes/No | MLS
Components are free from damage Yes /No | MLS
2B Component Verification
Cabinet Yes/No | MLS
Collection Cells (2) Yes /No | MLS
Field Charger Yes /No MLS
Pre-filter Yes /No MLS
Power Door Yes /No MLS
24V Power Cable Yes /No MLS
3. INSTALLATION VERIFICATIONS
Contractor | Initial | CxA
3A Cabinet Installation
Correct direction of flow Yes MLS KM
Flush fit against AHU and return duct Yes MLS KM
Properly secured Yes MLS KM
3C Collection Cells Installation
Both cells are present Yes MLS KM
Cells are securely locked in place Yes MLS KM
Adequate maintenance access Yes MLS KM
3D Pre-Filter Installation
Securely locked in place Yes MLS KM
Adequate maintenance access No MLS KM
3E Power Door Installation
Adequate door clearance Yes MLS | KM
Adequate power cable access Yes MLS | KM
Latches secure Yes MLS KM
3F Power Cable Installation
Cable plugged into power door Yes MLS | KM
Cable plugged into power source Yes MLS | KM
3G System Start-Up
Power On Yes MLS KM
Verify no “Fault Indicator” Yes MLS | KM
Verify Pre-filter cleaning interval setting Yes MLS | KM
Verify collection cells cleaning interval setting Yes MLS KM
Verify field charger power level setting Yes MLS | KM
No unusual noise/vibration Yes/No | MLS KM

4. NEGATIVE RESPONSES
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Item Item Reason for negative response

3D Door to mechanical closet must be removed
for complete unit removal

Resolution
N/A; filter access still accessible
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1. MODEL VERIFICATION

Item: Make, Model, Size, ...etc Specified Submitted Installed

(#) - 14"x14" Flat Rectangular

(#) - 14" @ Single-Wall Spiral Round

(#) - 14" @ Single-Wall Spiral Round

(#) - 10"x4" Flat Rectangular

(#) - 8" @ Single-Wall Spiral Round

(#) - 7"x3" Flat Rectangular

(#) - 7"x3" Flat Rectangular

(#) - 6" @ Single-Wall Spiral Round

(#) - 6" @ Single-Wall Spiral Round

(#) - 6" @ Single-Wall Spiral Round

(#) - 6" @ Single-Wall Spiral Round

(#) - 6" @ Single-Wall Spiral Round

(#) - 6"x7" Flat Rectangular

(#) - 6"x6" Flat Rectangular

(#) - 6" @ Single-Wall Spiral Round

X X | X | X | X |[X [X [X[X|[X|X|X|X|X|X|X
X X | X | X | X |[X [X [X [X[X|X|X|X|X|X|X
X IX | X | X | X |[X [X [X [X[X|X|X|X|X|X|X

(#) - 6" @ Single-Wall Spiral Round

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

2A Physical Checks

1. Ductwork is to be installed in compliance with ASHRAE Guideline 1, Yes MLS
Checklist 9. Ductwork: Installation.

2. Ductwork insulation is to be installed in compliance with ASHRAE
Guideline 1, Checklist 10. Ductwork: Insulation.

2B Component Verification

1. Ensure that all duct location, sizing, and length matches plan Yes MLS
callouts.

3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A | 1. Ductwork is to be installed in compliance with ASHRAE Guideline 1, | Yes MLS | JPW
Checklist 9. Ductwork: Installation.

2. Ductwork is to be installed in compliance with ASHRAE Guideline 1,
Checklist 10. Ductwork: Insulation.

4. NEGATIVE RESPONSES

Item Item Reason for negative response Resolution
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1. MODEL VERIFICATION

Item: Make, Model, Size, ...etc Specified

Submitted

Installed

Trane Hyperion Family 8 - TAMSAOB30H21SA X

X

X

55-11/16 x 21-3/4 x 21-5/16 inches (H x W x D)

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

2A Physical Checks
Unit is free from physical damage No* MLS
Coil surface areas are free of damage Yes MLS
The air openings are sealed with plastic Yes MLS
All access doors are operable Yes MLS
Installation and startup manual provided Yes MLS
Unit tags affixed Yes MLS
2B Component Verification
Auxiliary heat accessory included: 5 kW size (BAYEVAACO5BK1AA) Yes MLS

3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A AHU Installation
Minimum clearance is met around unit Yes MLS | JPW
Access panel is completely accessible from utility room door Yes MLS | JPW
Pull-out compartment on blower is completely accessible Yes MLS | JPW
3B Ductwork Connection
Adequate locations for testing and balancing of unit Yes MLS | JPW
Outdoor air intake is far from coil/will not cause freezing Yes MLS JPW
Ductwork is clean and full of debris Yes MLS | JPW
AHU supply flange opens into plenum prior to entering supply duct Yes MLS | JPW
3C Electrical Connection
Local disconnect accessible Yes MLS | JPW
All electrical connections are tight Yes MLS | JPW
All electrical components are grounded Yes MLS | JPW
3D Controls Connection
Sensors (as controlled by XL90) are installed Yes MLS | JPW
Safety items installed and verified Yes MLS | JPW

4. MECHANICAL & CONTROLS VERIFICATIONS

Contractor | Initial | CxA

3A Startup
Fans and motors aligned and lubricated Yes MLS | JPW
Fan belts in good condition, proper tension Yes MLS | JPW
Filter connection tight (no bypass air) Yes MLS | JPW
System starts without any unusual noise or vibration Yes MLS | JPW
Manufacturers startup checklist completed/attached Yes MLS | JPW
Cooling controls verified Yes MLS | JPW
Heating controls verified Yes MLS | JPW

Purdue University
U.S. DOE Solar Decathlon 2011 109

http://www.purdue.edu/INhome



As-Built
Project Manual

TEAM PURDUE

IINTHOME

3E

Testing and Balancing

Filters and coils are clean

Yes

MLS | JPW

Motor rotation verified

Yes

MLS | JPW

5. NEGATIVE RESPONSES

Item

Item Reason for negative response

Resolution

2A

Denting/damage to back right corner

Not affecting inner components/visible from
standard installation; no action needed
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1. MODEL VERIFICATION

Item: Make, Model, Size, ...etc Specified Submitted Installed
Ultra-Aire 70H, 5.5 Amp X X X

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

2A Physical Checks
Unit is free from physical damage Yes MLS
Coil surface areas are free of damage Yes MLS
Installation and startup manual provided Yes MLS
Unit tags affixed Yes MLS

3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A Outdoor Heat Pump Installation
Minimum clearance is met around unit Yes MLS LMC
3B Connection to AHU
Condensate piping collection system for reuse to Biowall Yes MLS LMC
Refrigerant line connection does not have any 90-degree angles Yes MLS LMC
3C Electrical Connection
Local disconnect accessible Yes MLS LMC
All electrical connections are tight Yes MLS LMC
All electrical components are grounded Yes MLS LMC
3D Controls Connection
Sensors are installed Yes MLS LMC
Relay connection verified Yes MLS LMC

4. MECHANICAL & CONTROLS VERIFICATIONS

Contractor | Initial | CxA

3A Startup
Fans and motors aligned and lubricated Yes MLS LMC
Fan belts in good condition, proper tension Yes MLS LMC
System starts without any unusual noise or vibration Yes MLS LMC
Manufacturers startup checklist completed/attached Yes MLS LMC
3E Testing and Balancing
Filters and coils are clean Yes MLS LMC
Motor rotation verified Yes MLS LMC
Fan RPM verified Yes MLS LMC

5. NEGATIVE RESPONSES

Item Item Reason for negative response Resolution
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1. MODEL VERIFICATION

Item: Make, Model, Size, etc... Specified Submitted Installed

General Electricc, GEHS0DNSRSA, Geospring Heat
Pump Water Heater

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

2A Physical Checks
1.Unit is free from Physical Damage Yes JPW
2.All components/accessories present Yes JPW
3.Installation manual provided Yes JPW
2B Component Verification
1.Manufacturer, Model Yes JPW

3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A Installation
1. Unit is to be installed in accordance with construction documents Yes JPW MLS
2. Unit is to be installed in accordance with Owner's Manual & Yes JPW MLS
Installation Instructions pg. 14-18
3. Unit is functioning properly without issue Yes JPW MLS
4. NEGATIVE RESPONSES
Item Item Reason for negative response Resolution
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1. MODEL VERIFICATION

Item: Make, Model, Size, ...etc Specified Submitted Installed
Trane XL20I WEATHERTRON —4TWZ0024A1 X X X

24000 Btuh Cooling Capacity

2. PRE-INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

2A Physical Checks
Unit is free from physical damage Yes MLS
Coil surface areas are free of damage Yes MLS
Installation and startup manual provided Yes MLS
Unit tags affixed Yes MLS

3. INSTALLATION VERIFICATIONS

Contractor | Initial | CxA

3A Outdoor Heat Pump Installation
Minimum clearance is met around unit Yes MLS | JWP
Measure refrigerant charge Yes MLS | JWP
Outdoor thermostat accessible Yes MLS | JWP
3B Connection to AHU
Condensate piping collection system for reuse Yes MLS | JWP
Refrigerant line connection does not have any 90-degree angles Yes MLS | JWP
3C Electrical Connection
Local disconnect accessible Yes MLS | JWP
All electrical connections are tight Yes MLS | JWP
All electrical components are grounded Yes MLS | JWP
3D Controls Connection
Sensors (as controlled by XL90) are installed Yes MLS | JWP
Safety items installed and verified Yes MLS | JWP

4. MECHANICAL & CONTROLS VERIFICATIONS

Contractor | Initial | CxA

3A Startup
Fans and motors aligned and lubricated Yes MLS | JWP
Fan belts in good condition, proper tension Yes MLS | JWP
System starts without any unusual noise or vibration Yes MLS | JWP
Manufacturers startup checklist completed/attached Yes MLS | JWP
Cooling controls verified Yes MLS | JWP
Heating controls verified Yes MLS JWP
3E Testing and Balancing
Filters and coils are clean Yes MLS | JWP
Fan rotation verified Yes MLS | JWP

5. NEGATIVE RESPONSES

Item Item Reason for negative response ‘ Resolution
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Following completion of the individual component checklists, several other testing procedures were
implemented to ensure proper building performance. These included, but were not limited to:

- Thermal imaging
- Blower door testing
o Before and after drywall
- Duct airtightness testing (“duct blaster”) testing
o Before and after home disassembly
- Smoke seal testing
- Competition metric simulation
o Hot water draws
o Appliance performance monitoring
= Cooktop
= Refrigerator
=  QOven/Microwave Oven
= Dishwasher
= (Clothes Washer
= Clothes Dryer
- Comfort zone (thermocouple measuring) monitoring
- Photovoltaic
o Power consumption monitoring

The results of these tests are described in the following summaries:

- Thermal imaging — June 15 2011:
o Due to the moderate temperature experienced during this testing (no winter days available),
the temperature band utilized by the thermal imaging camera was quite narrow (4°F).
o Slight variances were found around windows and doors that had recently been installed (prior
to drywall).
o These variances were mitigated through the use of expanded polyurethane spray foam to
eliminate leakage and improve airtightness.
- Blower door testing
o Performed by third party green building rater
= John Milligan
o Test One (before disassembly) — July 1, 2011:
= Qverall home leakage was found to be 525 CFM@50
o Test Two (after disassembly) — to be completed August 28, 2011
- Duct airtightness testing
o Test One (before disassembly) —July 1, 2011:
= 583 CFM@25
= The high leakage rate is likely due to lack of sealant between home sections. This will
be mitigated during the practice disassembly and re-build, at which time the duct
connections will be accessible and sealed. Should be re-evaluated and re-tested after
this occurs.
o Test Two —To be completed August 28, 2011
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- Smoke seal testing —July 1, 2011
o Home was pressured and filled with theatrical fog
= Leaks were visually inspected and filled with expanded polyurethane foam.
o Duct (supply and return) were filled with theatrical fog and visually inspected for leaks
= Leaks were found at duct connections to in-wall return segments.
e Oil-based duct sealant was added to these sections to mitigate losses through
ductwork to the outdoors.
- Comfort zone monitoring
o Thermocouples were located throughout the space, strategically placed in all living spaces at
the occupied level.
= Temperature readings were measured with LabView software in order to record
minute fluctuations in temperature.
= The ambient temperature was found to vary by approximately 2°F between the Private
Core and Public Cores of the home.
=  Temperatures were well within the regulations set forth by the Solar Decathlon Rules
- Photovoltaic (power consumption) monitoring

o Through the use of both SunPower and eMonitor digital monitoring systems, the power
production of the solar photovoltaic system was monitored.

o The production of the installed (8.6 kW) system varied with daylight and outdoor temperature,
but performed consistently during summer months, producing on average 45 kWh per day,
which is more than adequate for the budgeted 27 kWh per day requirements, as predicted
through energy modeling.

The tests as previously described offer a validation of the performance characteristics of the INhome. The
home’s structural system and HVAC components are designed to be virtually leakage-free. This has been
tested and proven through the metrics set forth in these commissioning procedures.
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Systems Operating Procedures and Limitations

Advantium Microwave Oven:
Metal filters:

Basis of care: Once a month, or as necessary

To remove, slide them to the rear using the tabs. Pull down and out. To clean the vent filters, soak
them and then swish around in hot water and detergent. Don’t use ammonia or ammonia products
because they will darken the metal. Light brushing can be used to remove embedded dirt.

Optional charcoal filter:

Basis of care: 6-12 months

Clothes Dryer:
Dryer Vent:

Basis of care: Every 3 months

Check the dryer vent to make sure there is no hazardous lint buildup. Remove lint if necessary.

Clothes Washer:
Basis of care: Every 6 months

Make sure the washer (and dryer) are level and sturdy. Adjust feet if necessary.

Cooktop:
Basis of care: As necessary

Use CERAMABRYTE® Ceramic Cooktop Cleaner on the glass cooktop. To maintain and protect the
surface of your glass cooktop, spread a few drops of CERAMABRYTE on the burned residue area and
clean as needed.

Water Heater:
Clean Air Filter.

Basis of care: Every 12 months (minimum)
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Leave power on to remove filter from top of unit. Wipe clean with a damp rag, or rinse with warm
water. Once the clean filter has been reinstalled, press the FILTER button and then press Enter.

Check condensate drain line periodically as well. Clean any debris.

Air Handler:
Clean Effects Filter:

Basis of care: Every month or as indicated.

Outdoor Heat Pump (XL20i):
Basis of care: Every 6 months or as needed.

Maintain free outdoor coil airflow. Ensure that nothing is restricting airflow around the outdoor unit.
Remove debris as necessary.

Clean outdoor unit with warm water and soap to keep the system looking new.

Ultra-Aire Dehumidier:
Basis of care: Every 3 months.

The Ultra-Aire 70H is equipped with a MERV 11 media filter. A unit with a dirty filter will reduce

dehumidifier capacity and efficiency and may cause the compressor to cycle off and on unnecessarily
on the defrost control. To replace the filter, remove the filter door from one of the sides of the UA70
by pushing the snap button in and gently pulling to door away from the body of the unit, then pulling
up to disengage the door flange from the slot, removing the door.

ERV:
Merv Filter:

Basis of care: Every 3 months.

Release cam latches and carefully swing access door open. The access door may be removed for ease
of service by sliding the access door off. Use caution when removing door. Remove the filter retainer
springs. Pull the filters

out. Vacuum filters off with a hose attachment. Re-install filters and retainer spring. Re-install cover,
and fasten cam latches.
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Heat Transfer Core:
Basis of care: Every 12 months.

Remove filter retainer spring and the filters. Vacuum the exposed faces of the heat transfer core with a
soft brush attachment. After servicing the filters, re-install them and the filter retainer spring. Vacuum
out dust from the rest of the unit case. Do not wash heat transfer core.

Photovoltaic Modules:
Basis of Care: Every 3 months

Clean panels with warm water and biodegradable detergent. Use a long soft brush to remove dust,
debris, and stubborn stains. Use care when cleaning panels.
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Heavy Construction Equipment Specifications

Terex RT340-XL1 Truck Crane

e Boom Specifications:
o 30-94'(9.23-28.49 m), four section full power, mechanically synchronized boom
e Engine Specifications:
o Make and Model, Cummins ISC 300 (300 hp)
Type 6 cylinder
Bore and Stroke 4.49 x 5.32" (114 x 135 mm)
Displacement 504.5 in3 (8.27 L)
Max. Gross Horsepower 300 hp (224 kw) @ 2000 rpm
Max. Gross Torque 860 Ib/ft (1166 Nem)/1300 rpm
Net Horsepower 242 hp (180 kw) @ 2000 rpm
Aspiration Turbocharged
Electrical System 12 volt
Alternator 100 amp
Battery (2) 12V-950 C.C.A. @ 0°F (-18°C)
o Fuel Capacity 60 gal (227 L)
e Carrier Chassis:
o Chassis is Terex designed and built with a 6 x 4 drive.
o Triple box construction frame is fabricated from high strength allow steel
o Full aluminum deck
o Aluminum engine housing with sliding cover optimizes engine access while reducing
weight and improving corrosion resistance.

O O O O O O O O O O
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Generator Specifications

1. Generator Honda

EMS5000iSABhttp://www.hondapowerequipment.com/products/modeldetail.aspx?page=modeldeta

11&section=P2GG&modelname=EM5000iS&modelid=EM5000ISAN

EMS000iS
Engine
Displacement
AC Output

Receptacles
Plug

DC Output

Starting System

Fuel Tank Capacity
Run Time per Tankful

Dimensions (L x W x H)

Noise Level
Dry Weight
Residential Warranty

Commercial Warranty

Specifications

Honda GX340

337cc

120/240V 5000W max. (41.7/20.8A) 4500W (37.5/18.8A)

20A 125V Duplex, 30A 125V Locking Plug, 30A 125/250V Locking

N/A
Recoil, electric
4.5 gals.
5.7 hrs.(@ rated load, 15.2 hrs. @ 1/4 load
31.9"x 264" x 27.2"
68 dB (@ rated load, 62 dB @ 1/4 load
223
3 Years
3 Years
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Generator Sound Calculations per Rule 4-5

Given: 68 dB at rated load at 3 ft
Find: Equivalent sound pressure level (dB) at 50 ft

Solution:

D 20 #1 ( new distance )
= *
rop 08 original distance

50 ft
Drop = 20 = log (3—ft)

Drop = 24.437 dB

dBs, = 68dB — 24.437 dB

dBs, = 44dB

Meets NPS 36CFR2.12
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Construction Specifications

Division 01 - General Requirements
013000 Administrative Requirements

Division 06 - Wood, Plastics, and Composites

06 1000 Rough Carpentry

06 12 00 Structural Insulated Panels

06 15 00 Wood Decking

061753 Shop-Fabricated Wood Trusses
0622 00 Millwork

066116 Solid Surfacing Fabrications

Division 07 - Thermal and Moisture Protection

07 2500 Weather Barriers

072129 Sprayed Insulation

073100 Shingles

07 46 46 Fiber-Cement Siding

07 5000 Membrane Roofing

077123 Manufactured Gutters and Downspouts

Division 08 - Openings

081000 Doors and Frames
083613 Sectional Doors
085113 Aluminum Windows

087100 Door Hardware
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Division 09 - Finishes

092000 Gypsum Board

093000 Tiling

096419 Wood Composition Flooring
099100 Painting

Division 10 - Specialties

104416

Fire Extinguishers

Division 11 - Equipment

113100

Residential Appliances

Division 12 - Furnishings

123500

Residential Casework

Division 21 - Fire Suppression

211000

Water-Based Fire-Suppression Systems

Division 22 - Plumbing

22 0500 Common Work Results for Plumbing
221116 Domestic Water Piping

221119 Domestic Water Piping Specialties

221123 Domestic Water Pumps

221200 Facility Potable Water Storage Tanks
221316 Sanitary Waste and Vent Piping

221342 Facility Packaged Sewage Pumping Stations
223330 Residential, Electric Domestic Water Heaters
224100 Residential Plumbing Fixtures
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Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC)

230900 Instrumentation and Controls for HVAC
233100 HVAC Ducts and Casings

233300 Duct Accessories

233700 Air Inlets and Outlets

234000 HVAC Air Cleaning Devices

234200 Gas-Phase Air Filtration

237223 Packaged Air-to-Air Energy-Recovery Units
237300 Indoor Central-Station Air-Handling Units
238143 Air Source Unitary Heat Pumps

238416 Dehumidifiers

Division 25 - Integrated Automation
255000 Integrated Automation Facility Controls

259000 Integrated Automation Sequence of Operations

Division 26 - Electrical

26 0000 Low Voltage Electrical Power Conductors and Cables
260533 Raceways and Boxes for Electrical Systems

262416 Switchboards and Panelboards

26 27 26 Wiring Devices

26 28 00 Primary and Secondary Batteries

265100 Interior Lighting

26 56 00 Exterior Lighting

Division 28 - Electronic Safety and Security
283100 Fire Detection and Alarm
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Division 32 - Exterior Improvements

328000 Irrigation
329300 Plants
329433 Planters

Division 48 - Electric Power Generation
481413 Solar Energy Collectors
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SECTION 01 30 00 -- ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

11

1.2

PROJECT MANAGEMENT AND COORDINATION

Coordinate construction operations included in different Sections of the Specifications to
ensure efficient and orderly installation of each part of the Work.

Requests for Information (RFls): On discovery of the need for additional information or
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI. Use AIA
Document G716-2004.

Schedule and conduct progress meetings at Project site at weekly intervals. Notify Owner and
Architect of meeting dates and times. Require attendance of each subcontractor or other entity
concerned with current progress or involved in planning, coordination, or performance of future
activities. Architect will record minutes and distribute to everyone concerned, including
Owner and Architect.

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and
related activities that require sequential activity.

1. No extension of the Contract Time will be authorized because of failure to transmit
submittals enough in advance of the Work to permit processing, including resubmittals.

2. Submit three copies of each action submittal. Architect will return two copies.

3. Submit two copies of each informational submittal. Architect will not return copies.
4, Architect will return submittals, without review received from sources other than
Contractor.

Place a permanent label or title block on each submittal for identification. Provide a space
approximately 6 by 8 inches on label or beside title block to record Contractor's review and
approval markings and action taken by Architect. Include the following information on the

1 Project name.

2 Date.

3. Name and address of Contractor.

4 Name and address of subcontractor or supplier.

5 Number and title of appropriate Specification Section.

Identify deviations from the Contract Documents on submittals.

Contractor's Construction Schedule Submittal Procedure: Submit two copies of schedule
within 5 days after date established for Commencement of the Work.

PART 2 — PRODUCTS
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2.1 BASIS OF DESIGN PRODUCTS

A. Products listed as “basis of design” shall be used for construction of the INhome. In the event that a
substitution be necessary, the new product must be submitted to the architect and/or applicable
engineer for approval before product is ordered or installed.

PART 3 — EXECUTION

NOT USED

END OF SECTION 01 30 00

Return to Specification TOC
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SECTION 06 10 00 -- ROUGH CARPENTRY

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

Section Includes:

Framing with dimension lumber.
Framing with timber.

Framing with engineered wood products.
Wood blocking and nailers.

Plywood backing panels.

Wood Sheathing

oueEwWNRE

DEFINITIONS
Exposed Framing: Framing not concealed by other construction.

Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater but less than 5 inches
nominal (114 mm actual) in least dimension.

Timber: Lumber of 5 inches nominal (114 mm actual) or greater in least dimension.
DELIVERY, STORAGE, AND HANDLING
Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect

lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air
circulation around stacks and under coverings.

PART 2 — PRODUCTS

2.1

WOOD PRODUCTS, GENERAL

Certified Wood: Materials shall be produced from wood obtained from forests certified by an FSC-
accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest
Stewardship”, where available.

Dimension lumber framing.

Timber.

Laminated-veneer lumber.

Parallel-strand lumber.

Prefabricated wood I-joists.

Wood Sheathing

Miscellaneous lumber.

NoubkwNeE

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified

AS-BUILT Published 08/11/2011
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by the ALSC Board of Review. Provide lumber graded by an agency certified by the ALSC Board of
Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.

2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture
content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
3. Provide dressed lumber, S4S, unless otherwise indicated.

4, Maximum Moisture Content of Lumber: 15 percent.

C. Engineered Wood Products: Provide engineered wood products acceptable to authorities having
jurisdiction and for which current model code research or evaluation reports exist that show
compliance with building code in effect for Project.

2.2 WOOD-PRESERVATIVE-TREATED LUMBER
A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2[ for interior construction
not in contact with the ground, Use Category UC3b for exterior construction not in contact with the

ground, and Use Category UC4a for items in contact with the ground].

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material
that is warped or that does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of
Review.

D. Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members
in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or
concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or
concrete walls.

4. Wood framing members that are less than 6 inches (460 mm) above the ground in crawlspaces
or unexcavated areas.

5. Wood floor plates that are installed over concrete slabs-on-grade.

2.3 DIMENSION LUMBER FRAMING

A. Non-Load-Bearing Interior Partitions: Standard, Stud, or No. 3 grade.
1. Species:

Hem-fir (north); NLGA.

Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Western woods; WCLIB or WWPA.

a0 oo

B. Load-Bearing Partitions: No. 2.

1. Species:
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Hem-fir (north); NLGA.

Douglas fir-larch; WCLIB or WWPA.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Douglas fir-larch (north); NLGA.

®opo oo

C. Ceiling Joists: Construction or No. 2 grade.
1. Species:

Hem-fir (north); NLGA.

Douglas fir-larch; WCLIB or WWPA.

Douglas fir-larch (north); NLGA.

Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Western woods; WCLIB or WWPA.

"D oo T o

2.4 TIMBER FRAMING

A. Provide timber framing complying with the following requirements, according to grading rules of
grading agency indicated:

1. Species and Grade: Douglas fir-larch, Douglas fir-larch (north), or Douglas fir-south; No. 1
grade; NLGA, WCLIB, or WWPA.
2. Maximum Moisture Content: 20 percent.

2.5 ENGINEERED WOOD PRODUCTS
A. Engineered Wood Products, General: Products shall contain no urea formaldehyde.
B. Laminated Veneer Lumber:

1. Basis of design: Provide laminated beams equal or equivalent to:
a. iLevel Microllam LVL

C. Parallel-Strand Lumber: Structural composite lumber made from wood strand elements with grain
primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and
manufactured with an exterior-type adhesive complying with ASTM D 2559.

D. Wood I-Joists: Prefabricated units, I-shaped in cross section, made with solid or structural composite
lumber flanges and wood-based structural panel webs, let into and bonded to flanges. Provide units
complying with material requirements of and with structural capacities established and monitored
according to ASTM D 5055.

1. Web Material: Either oriented strand board or plywood, complying with DOC PS 1 or DOC PS 2,
Exposure
2. Structural Properties: Provide units with depths and design values not less than those
indicated.
3. Basis of design: Provide wood I-joists equal or equivalent to:

a. TrusJoist TJI 210.

AS-BUILT Published 08/11/2011
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2.6

2.7

2.8

Rim Boards: Product designed to be used as a load-bearing member and to brace wood I-joists at
bearing ends, complying with research/evaluation report for I-joists.

MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:

1. Blocking.
2. Nailers.
3. Cants.

4 Furring.

For items of dimension lumber size, provide Standard, Stud, or No. 3 grade lumber of any species.

For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any
species may be used provided that it is cut and selected to eliminate defects that will interfere with its
attachment and purpose.

For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of
producing bent-over nails and damage to paneling.

PLYWOOD BACKING PANELS

Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-retardant treated, in thickness
indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

1. Plywood shall comply with the testing and product requirements of the California Department

of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various
Sources Using Small-Scale Environmental Chambers."

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in this
article for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: NES NER-272.

Wood Screws: ASME B18.6.1.

Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M).
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F. Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with ASTM
A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

PART 3 — EXECUTION
3.1 INSTALLATION, GENERAL
A. Setrough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit
rough carpentry to other construction; scribe and cope as needed for accurate fit. Locate furring,

nailers, blocking, and similar supports to comply with requirements for attaching other construction.

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction,"
unless otherwise indicated.

C. Framing with Engineered Wood Products: Install engineered wood products to comply with
manufacturer's written instructions.

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring
backing panels.

E. Metal Framing Anchors: Install metal framing anchors to comply with manufacturer's written
instructions.

F. Do not splice structural members between supports unless otherwise indicated.

G. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate
members where opposite side will be exposed to view or will receive finish materials. Make tight
connections between members. Install fasteners without splitting wood. Drive nails snug but do not
countersink nail heads unless otherwise indicated.

H. For exposed work, arrange fasteners in straight rows parallel with edges of members, with fasteners
evenly spaced, with adjacent rows staggered, and use finishing nails unless otherwise indicated by the

drawings.
END OF SECTION 06 10 00
Return to Specification TOC
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SECTION 06 12 00 — STRUCTURAL INSULATED PANELS
PART 1 - GENERAL
1.1 SUMMARY
A. This section includes: Structural Insulated Panels (SIPs).

B. Related Sections:
1. Section 06 10 00 Rough Carpentry

1.2 SYSTEM DESCRIPTION
A. Structural Insulated Panels (SIPs) framing system consist of oriented strand board (OSB), structural
lumber and polyurethane foam, connectors and fasteners supplied by manufacturer, all as shown on
drawings, specified herein, and or described in manufacturers architectural detail binder.
13 REFERENCES
A. ICC ES AC04 — Acceptance Criteria for Sandwich Panels.
B. ICCES AC04 — Acceptance Criteria for Sandwich Panels Adhesives.
C. EPA - Registered products listing
D. Greenguard Environmental Institute (GEI) - Standard for Low-Emitting Products.
1.4 SUBMITTALS
A. Product Data: Submit product data for specified products.
1. Manufacturers product sheet, evidence of code compliance, including current test data and
listing report, calculations by an architect or professional engineer.
2. Manufacture to provide complete panel shop drawings, showing all panel sizes, electrical
layout, door and window openings and any other structural elements
3. Manufacturer’s Instructions: SIP Manufacturer’s construction detail book and load design

charts.

B. Calculations: Provide structural calculations by a registered architect or professional engineer [in the
state of] qualified to perform such work.

C. Quality Assurance Submittals: Submit the following:
1. Certificate: Product certificate showing compliance to Third Party Quality Control program

D. Warranty: Warranty documents specified herein.
1.5 QUALITY ASSURANCE

A. Installer Qualifications: Installer should be experienced in performing work of this section and should
have specialized in installation of work similar to that required for this project.
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1.6

1.7

1.8

Source Limitations: Obtain all SIPs through one source. All accessories to be as furnished or
recommended by the SIP manufacturer.

REGULATORY REQUIREMENTS

SIPs shall be recognized for compliance with [International Building Code, International Residential
Code, or specify] in a current third party listing report.

DELIVERY, STORAGE, & HANDLING

Ordering: Comply with SIP manufacturer’s ordering instructions and lead-time requirements to avoid
construction delays.

Delivery: Deliver materials from SIP manufacturer with identification labels or markings intact.
Off-load SIPs from truck and handle using forklift or other means to prevent damage to SIPs.

SIPs shall be fully supported in storage and prevented from contact with the ground.

SIPs shall be fully protected from weather. Protect against exposure to rain, water, dirt, mud, and
other residue that may affect SIP performance. Cover stored SIPs with breathable protective wraps.
SIPs shall be stored in a protected area.

WARRANTY

Project Warranty: Refer to Conditions of the Contract for project warranty provisions.

Manufacturer’s Warranty: Submit SIP manufacturer’s standard warranty document. SIP
Manufacturer’s warranty is in addition to, and not a limitation of, other rights Owner may have under

Contract Documents.
1. Warranty Period: [Specify term.] years commencing on Date of Substantial Completion.

PART 2 — PRODUCTS

2.1

2.2

A.

A.

MANUFACTURERS:
Thermocore Panel System, 1801 Hancel Parkway, Mooresville, IN 46158
MATERIALS:

SIPs consisting of the following:

1. 4” (Walls) or 8-1/4”(Roof) foam core panels with 7/16” OSB/OSB (interior/exterior) skins. Each
panel has a foam core of class 1/A polyurethane foam at a minimum density of 2.2 Ibs.

2. 0SB identified with APA or PFS performance mark with Exposure | durability rating and
performance in accordance with DOC PS-2 span rating 24/16 or greater.

3. Core is a Class 1/A fire rated polyurethane foam with a minimum density of 2.2 |bs.

4, All panels are manufactured to a thickness tolerance of +/- 3/32”

5. All lumber used in panel manufacturing shall be #2 or better SPF.
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2.3 ACCESSORIES

A. Fasteners: corrosion resistant SIP screws compatible with SIP system shall be provided by the SIPs

manufacturer.

1. Wood Screws for attachment to wood members

2. Heavy Duty Metal Screws for attachment to metal members (16 gauge to 3/16")
3. Light Duty Metal Screws for attachment to metal decks (18 gauge or thinner)

B. SIP Gasket. Foam Gasket shall be provided by the SIP manufacturer.
C. Dimensional Lumber: SPF, #2 or better.
2.4 FABRICATION
A. Sizes: SIPs shall be fabricated in accordance with approved Shop Drawings.
B. Thermal Resistance, R-value
1. 4" thick SIP with R-value of 24
2. 8 1/4“ thick SIP with R-value of 50
C. Electrical raceways and boxes: Refer to section 25 05 33 Raceways and Boxes for Electrical Systems.

2.5 RELATED MATERIALS

A. Related Materials: Refer to other sections for related materials as follows:
1. Dimensional Lumber: SPF #2 or better. Refer to Division 6 Carpentry Sections.

2.6 SOURCE QUALITY

A. Source Quality Assurance: Each SIP component required shall be supplied by SIP manufacturer and
shall be obtained from selected SIP manufacturer or its approved supplier.

1. Each SIP shall be labeled indicating Third Party certification.

2. Provide evidence of Third Party inspection and labeling of all insulation used in manufacture of
SIPs

3. Dimensional Tolerance - shall comply with values listed in the manufacturer’s Quality Control
Manual.

B. Source Quality: Obtain SIPs from a single manufacturer.

PART 3 — EXECUTION
3.1 MANUFACTURER’S INSTRUCTIONS

A. Compliance: Comply with manufacturer’s listing report, Load Design Charts, Detail Book, Shop
Drawings, and product data. for installation.
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3.2

3.3

3.4

Plans shall be reviewed by a qualified architect/engineer and shall be sighed and/or sealed. Deviations
from standard detail and load design values shall be calculated and signed and/or sealed by a qualified
architect/engineer.

EXAMINATION

Site Verification of Conditions: Verify substrate conditions (which have been previously installed under

other sections) are acceptable for product installation in accordance with manufacturer’s instructions.

1. Verify conditions of foundation/structural system/substrate and other conditions that affect
installation of SIPs. Any adverse conditions shall be reported in writing. Do not proceed with
installation until adverse conditions are corrected.

INSTALLATION

SIP Installation:

1. SIP Supports: Provide level and square foundation/structural system/substrate that support wall
and/or roof SIPs. For wall SIPs, hold sill plate back from edge of rim board 7/16" (11 mm) to allow
full bearing of OSB skins. Provide 1 1/2" (38 mm) diameter access holes in plating to align with
electrical conduit SIPs. Provide adequate bracing of SIPs during erection. Remove debris from plate
area prior to SIP placement.

2. SIP Fastening: Connect SIPs by nails or staples as shown on drawings. Screws of equal strength may
be substituted for nails and staples as specified by engineer. SIP sealant gasket must be used
together with each fastening techniques. Where SIP Screw Fasteners are used, provide a minimum
of 1" (25.4 mm) penetration into support. Join SIPs using tongue and groove. Secure attachment
with nails, staples, or screws. Apply foam sealant gasket as per SIP manufacturer
recommendations.

3. Thermal Barriers: Interior surfaces of SIPs shall be finished with a minimum 15-minute thermal
barrier, such as 1/4" (4 mm) gypsum wallboard, nominal 1" (25 mm) wood paneling, or other
approved materials. Apply code approved thermal barriers according to SIP manufacturer’s
recommendations.

4. Restrictions: Do not install SIPs directly on concrete. Do not cut or alter SIPs without consulting SIP
manufacturer. SIPs shall be protected from exposure UV light and moisture.

5. Remove and replace insulated wall or roof SIPs that have become excessively wet or damaged
before proceeding with installation of additional SIPs or other work.

PROTECTION

A. Protection: Protect installed product and finish surfaces from damage during construction.

1. Roof SIPs: Protect roof SIPs from weather at all times. Provide temporary protection at the end of
the day or when rain or snow is imminent.

2. After installation, cover SIPs to prevent contact with water on each exposed SIP edges and faces.
Failure to due so can result in edge swelling.

END OF SECTION 06 12 00

Return to Specification TOC
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SECTION 06 15 00 - WOOD DECKING

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

This section includes:

1. Wood decking
2. Attachments
RELATED SECTIONS

Section 06 10 00 ROUGH CARPENTRY
REFERENCES

ASTM International (ASTM):
1. A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

PART 2 — PRODUCTS

2.1

2.2

MATERIALS

Lumber: Seasoned, Pressure treated No. 2 grade prime above ground MCA preservative treated
yellow pine decking. Kiln dry to 15 percent maximum moisture content for 38 mm deck to 19 percent
maximum content.

Decking sizes: 2 in. x 6 in.

Stain: to match interior wood flooring.

ACCESSORIES

Fasteners

1. Type: Flathead countersunk decking screws for use with pressure treated wood.
2. Material: Hot-dip galvanized steel, ASTM A153/A153M

3. Length: To provide minimum % inch penetration into framing.

Splines: galvanized metal, as recommended by decking manufacturer

PART 3 — EXECUTION

3.1 INSTALLATION
A. Join butt ends with splines to ensure a tight square fit.
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B. Single and double spans: End joints shall be over support.

C. Cut, drill, and rout wood using carbide tipped blades and bits.

D. Cut ends square and true. Sand cut ends and edges where exposed.
E. Join butt ends with splines to ensure a tight square fit.

F. Do not exceed maximum spans recommended by manufacturer.

G. Place decking to pattern indicated on Drawings.

H. Leave 1/8-inch spaces between adjacent decking boards and between decking and adjacent
construction.

I.  Place each decking board to span three or more supports.
J.  Fasten each decking board to each support with two fasteners.

K. Drive screws through pilot hole and countersink. Pre-drill screw holes located closer than 1/2 inch
from edges.

3.2 DELIVERY STORAGE AND HANDLING

A. Keep materials under cover and dry. Protect from weather and contact with damp surfaces. Provide
for air circulation within and around stacks and under temporary coverings.

END OF SECTION 06 15 00

Return to Specification TOC
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SECTION 06 17 53 -- SHOP FABRICATED WOOD TRUSSES
PART 1 — GENERAL

11 SUMMARY

A. Section Includes:
1. Prefabricated wood trusses where shown on the Drawings

1.2 SUBMITTALS

A. Shop drawings that have been signed and stamped by a qualified professional engineer indicating:
Species, species group, sizes, and stress grades of lumber to be used

Pitch, span, camber, configuration, and spacing for each type of truss required

Type, size, material, finish, design values, and location of metal connector plates

Bearing details.

vk W e

To the extent engineering design considerations are indicated as fabricator's responsibility,
include design analysis indicating loading, assumed allowable stress, stress diagrams and calculations,
and other information needed for review that have been Signed and sealed by a qualified professional
engineer responsible for their preparation.

PART 2 — PRODUCTS

2.1 LUMBER

A. Lumber Standards: Refer to Section 06 10 00 ROUGH CARPENTRY.

2.2 METAL CONNECTOR PLATES

A. Hot-Dip Galvanized Steel Sheet: Structural (physical) quality steel sheet complying with ASTM A 653,
Grade A; Designation G60; minimum coated metal thickness indicated but not less than 0.036 inch.

2.3 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in
Section 06 10 00 — “Rough Carpentry”, unless otherwise recommended by manufacturer or otherwise
indicated in drawings.

PART 3 — EXECUTION

3.1 INSTALLATION
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A. General: Erect and brace trusses to comply with applicable requirements of referenced TPI standards.

B. Where trusses do not fit, return them to fabricator and replace with trusses of correct size; do not
alter trusses in the field.

C. Erect trusses with plane of truss webs vertical (plumb) and parallel to each other, located accurately at
design spacing indicated.

D. Hoist trusses in place by means of lifting equipment suited to sizes and types of trusses required,
exercising care not to damage truss members or joints by out-of-plane bending or other causes.

E. Anchor trusses securely at all bearing points to comply with methods and details indicated.

END OF SECTION 06 17 53

Return to Specification TOC
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SECTION 06 22 00 — MILLWORK
PART 1 - GENERAL
1.1 SUMMARY
A. This section includes baseboard and casing molding.
1.2 REFERENCES

13 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

1.4 DESIGN / PERFORMANCE REQUIREMENTS
Tolerances. Finished surfaces shall not vary more than 1/8 inch in 10 feet (3 mm in 3.05 m) when
tested with a straight edge and shall be free from cracks, pits, chips, voids, depressions, bumps, ridges
waves, scratches, discoloration or other defacements.
PART 2 — PRODUCTS
2.1 BASEBOARDS
A. Material: MDF or Finger Jointed SPF Primed
B. Dimensions: 9/16” x 4-1/4” - 16’

C. Finish: Paint, Refer to Room Finish Schedule in Drawings

D. Basis of Design: Provide baseboard equal or equivalent to:
a. Moulding & Millwork Colonial Baseboard Profile. Model no. 620

2.2 CASINGS
A. Material: MDF or Finger Jointed SPF Primed
B. Dimensions: 11/16” x 2-1/4” — 14’
C. Finish: Paint, Refer to Room Finish Schedule in Drawings

D. Basis of Design: Provide casing equal or equivalent to:
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a. Moulding & Millwork Colonial/CSG Casing Profile. Model no. 356

PART 3 — EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION
Do not begin installation until substrates have been properly prepared.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

PREPARATION
Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best result
for the substrate under the project conditions.

INSTALLATION
Install all moldings in accordance with manufacturer's printed instructions.

Mark the distance on the wall to be covered by the first piece of molding. Oversize and cut the
molding, adding 1/8 inch (3.2 mm) for every 60 inches (1524 mm) of molding required.

Run a bead of urethane adhesive along the top and bottom edge of the molding where it will meet the
backing.

Use galvanized screws and fasten one end of the molding at the starting point. Pull the center of the
molding away from the wall, which will draw the free end of the molding back to the ending mark.
Secure the free end with galvanized screws.

Push the center of the molding flat to the surface. Secure with galvanized screws spaced 16 inches.
PROTECTION

Clean surfaces of moldings; comply with manufacturer's instructions. Repair or replace areas damaged

during installation.

Protect moldings from damage or deterioration until acceptance of the work. Touch-up, repair or
replace damaged products before Substantial Completion.

Clean and properly dispose of misplaced adhesives, shavings, and trimmings from the area.

END OF SECTION 06 22 00

Return to Specification TOC
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SECTION 06 61 16 — SOLID SURFACING FABRICATIONS
PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Solid surfacing fabrications.
1.2 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Countertops for Kitchen.
2. Countertops for Bathroom.

PART 2 — PRODUCTS
2.1 KITCHEN COUNTERTOPS

A. Solid surface countertop

Edge Detail: Ogee.

Color: As indicated in Color and Material Legend on Drawings

Finish: Polished only.

Thickness: 1/2 inch

Basis of design: Provide solid surfacing countertops equal or equivalent to:
a. LG Hausys Hi-MAC Eden Plus, Pecan color. Product no. G515R.

e WN e

2.2 BATH COUNTERTOPS

A. Solid surface countertop

Edge Detail: Ogee.

Color: As indicated in Color and Material Legend on Drawings

Finish: Polished only.

Thickness: 1/2 inch

Basis of design: Provide solid surfacing countertops equal or equivalent to:
a. LG Hausys Hi-MAC Eden Plus, Birch Bark color. Product no. G514R.

e wWwN e

2.3 MATERIALS
A. Composition: Non-porous blend of polyester resin and natural quartz filler formed into flat slabs.

B. Material Characteristics:

1. Flexural Strength (ASTM C880): 78.77 Mpa.
2. Coefficient of Linear Thermal Expansion (COLE) (ASTM E228-95): 2.12 x 10-5 in/in/ degree F
(1.1 x 10-5 in/in/ degree C).
3. Radiant Heat Resistance (NEMA LD3-3.10): 600+ seconds
4, Flexural Modulus (ASTM D 790-99): 9239 Mpa
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5. Barcol Hardness (ASTM D 2583): 65
6. Impact Resistance (ISSFA SST 6.1-00): Pass at 1525 mm (50in.), Thickness 0.46450 in.

PART 3 — EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION
Do not begin installation until substrates have been properly prepared.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

PREPARATION
Clean surfaces thoroughly prior to installation, both finished and unfinished face.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best result
for the substrate under the Project conditions.

INSTALLATION

Install components plumb and level, in accordance with approved shop drawings and product
installation details. Use manufacturer's recommended matching adhesives.

Tops:

1. Flat and true to within 1/8 inch (3 mm) of a flat surface over a 10 feet (3 m) length.

2. Allow a minimum of 1/16 inch (1.6 mm) to a maximum of 1/8 inch (3 mm) clearance between
surface and each wall.

3. Form field joints using manufacturer's recommended adhesive, with joint widths no greater than
1/8 inch (3 mm) in finished work.

Sinks:

1. Adhere under mount sinks/bowls to countertops using proper adhesive and mounting hardware.
2. Adhere drop-in sinks/bowls to countertops using proper adhesives and color-matched silicone
sealant.

Provide backsplashes and endsplashes as indicated on the drawings.

Adhere to countertops using manufacturer's standard color-matched silicone sealant.

Keep components and hands clean during installation.

Remove excess adhesives and other stains.

Components shall be clean on date of substantial completion.

Nouew

CLEANING AND PROTECTION

A. Keep components clean during installation.
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B. Remove adhesives, sealants and other stains.
C. Do not seal surface of finished product.
D. Protect surfaces from damage until date of substantial completion.

E. Replace damaged work.

END OF SECTION 06 61 16

Return to Specification TOC
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SECTION 07 21 29 — SPRAYED INSULATION

PART 1 — GENERAL
1.1 SUMMARY
A. This section includes spray applied rigid foam insulation.
1.2 SUBMITTALS
A. Product data.
13 QUALITY ASSURANCE
A. Single Source Responsibility: Single source product from one manufacturer.
B. Installer Qualification: Installer must be trained and certified in sprayed polyurethane foam.
PART 2 — PRODUCTS
2.1 SPRAY FOAM INSULATION
A. Product description: two component spray applied rigid polyurethane foam
1. R-value: 7.2 per 1”, initial.
2. Install in thickness and location per drawings to obtain desired R-value
B. Basis of design: provide spray foam insulation equal or equivalent to:

1. HeatLok Soy Rigid, Spray-applied Polyurethane Foam Insulation, Class | ASTM

PART 3 — EXECUTION
3.1 EXAMINATION
A. Examine substrates and conditions, under which work is to be performed. Do not proceed until
unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Clean substrates and cavities of loose capable of interfering with insulation placement.

3.3 APPLICATION
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A. Site mix all components
B. Apply insulation to substrates in compliance with manufacturer’s written recommendations and
instructions.

C. Applyinsulation to produce thickness required for indicated R-value.

END OF SECTION 07 21 29

Return to Specification TOC
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SECTION 07 25 00 — WEATHER BARRIERS

PART 1 - GENERAL

11 SUMMARY

A. Section includes:

1. Weather barrier membrane (TYPAR® HouseWrap or equivalent)
2. Seam Tape (TYPAR® Construction Tape or equivalent)
3. Flashing

1.2 REFERENCES

A. ASTM International

ASTM C920; Standard Specification for Elastomeric Joint Sealants

ASTM C1193; Standard Guide for Use of Joint Sealants

ASTM D882; Test Method for Tensile Properties of Thin Plastic Sheeting

ASTM D1117; Standard Guide for Evaluating Non-woven Fabrics

ASTM E84; Test Method for Surface Burning Characteristics of Building Materials

ASTM E96; Test Method for Water Vapor Transmission of Materials

ASTM E1677; Specification for Air Retarder Material or System for Framed Building Walls
ASTM E2178; Test Method for Air Permeance of Building Materials

O NoOUAEWDN R

B. AATCC - American Association of Textile Chemists and Colorists

1. Test Method 127 Water Resistance: Hydrostatic Pressure Test

C. TAPPI
1. Test Method T-410; Grams of Paper and Paperboard (Weight per Unit Area)
2. Test Method T-460; Air Resistance (Gurley Hill Method)

1.3 SUBMITTALS
A. Product Data: Submit manufacturer current technical literature for each component.
B. Samples: Weather Barrier membrane, minimum 8-1/2 inches by 11 inch.

C. Quality Assurance Submittals
1. Manufacturer Instructions: Provide manufacturer’s written installation instructions.

1.4 QUALITY ASSURANCE

A. Qualifications

1. Installer shall have experience with installation of similar weather barrier assemblies under
similar conditions.
2. Installation shall be in accordance with manufacturer’s installation guidelines and

recommendations.
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3. Source Limitations: Provide weather barrier and accessory materials produced by single
manufacturer.

1.5 DELIVERY, STORAGE AND HANDLING
A. Refer to Section 01 60 00 Product Requirements

B. Deliver weather barrier materials and components in manufacturer’s original, unopened, undamaged
containers with identification labels intact.

C. Store weather barrier materials as recommended by system manufacturer.
1.6 SCHEDULING

A. Review requirements for sequencing of installation of weather barrier assembly with installation of
windows, doors, louvers and flashings to provide a weather-tight barrier assembly.

PART 2 — PRODUCTS
2.1 MANUFACTURER

A. Fiberweb, 70 Old Hickory Blvd, Old Hickory, TN 37138; 800-284-2780; www.TYPAR.com
2.2 MATERIALS

A. Typar HouseWrap or equivalent: Spunbonded Polypropylene Weather Membrane with a microporous
coating, Non-woven, Nonperforated.

B. Self-adhering/straight flashing
2.3 Performance Characteristics:
A. Gurley Hill [TAPPI T-460] [sec/100cc] >2500.
B. Water Vapor Transmission 9-15 perms as tested by ASTM E-96-90, Method A.
C. Water penetration resistance of 865 cm on hydrostatic head in accordance with AATCC-127.
D. Trapezoidal Test of 30/33 in accordance with ASTM D-5733-9.
E. Air-Ins <.02L/S-M2 @ 75 PA.

F. Dry Indicator Method ASTM D-779 = to 24 hour rating.

2.4 ACCESSORIES
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A. Seam Tape: [2] [or] [3] inch wide, TYPAR® Construction Tape.

B. Fasteners:
1. #4 nails with large 1-inch plastic cap fasteners, or 1-inch plastic cap staples with leg length
sufficient to achieve a minimum penetration of 5/8-inch into the wood stud.

C. Sealants
1. Provide sealants that comply with ASTM C 920, elastomeric polymer sealant to maintain
watertight conditions.

D. Adhesive:
1. Provide adhesive recommended by weather barrier manufacturer.
2. Products:

Liquid Nails® LN-109

Denso Butyl Liquid

3M High Strength 90

SIA 655

Adhesives recommend by the weather barrier manufacturer.

®oo oo

E. Primer:
1. Provide flashing manufacturer recommended primer to assist in adhesion between substrate
and flashing.
2. Products:

3M High Strength 90

Denso Butyl Spray

SIA 655

Permagrip 105

ITW TACC Sta’ Put SPH

Primers recommended by the flashing manufacturer

~0 o0 T

PART 3 — EXECUTION
3.1 EXAMINATION

A. Verify substrate and surface conditions are in accordance with weather barrier manufacturer
recommended tolerances prior to installation of weather barrier and accessories.

3.2 INSTALLATION — WEATHER BARRIER

A. Install weather barrier over exterior face of exterior wall substrate in accordance with manufacturer
recommendations.

B. Start weather barrier installation at a building corner, leaving 6-12 inches of weather barrier extended
beyond corner to overlap.
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3.3

3.5

Install weather barrier in a horizontal manner starting at the lower portion of the wall surface.
Maintain weather barrier plumb and level.

Extend bottom roll edge over sill plate interface 2” to 3” minimum. Seal weather barrier with sealant
or tape. Shingle weather barrier over back edge of thru-wall flashings and seal weather barrier with
sealant or tape. Ensure weeps are not blocked.

Subsequent layers shall overlap lower layers a minimum of 6 inches horizontally in a shingling manner.
Window and Door Openings: Extend weather barrier completely over openings.

Weather Barrier Attachment:

1. Attach weather barrier to studs through exterior sheathing. Secure using weather barrier
manufacturer recommended fasteners, spaced 12 -18 inches vertically on center along stud line, and
24 inch on center, maximum horizontally.

2. Apply 4 inch by 7 inch piece of DuPont™ StraightFlash™ or weather barrier manufacturer
approved alternate to weather barrier membrane prior to the installation cladding anchors.
SEAMING

Seal seams of weather barrier with seam tape at all vertical and horizontal overlapping seams.

Seal any tears or cuts as recommended by weather barrier manufacturer.

OPENING PREPARATION (for use with flanged windows)

Cut weather barrier in an “T-cut” pattern. A modified T-cut is also acceptable.

Cut weather barrier horizontally along the bottom and top of the window opening.

From the top center of the window opening, cut weather barrier vertically down to the sill.

Fold side and bottom weather barrier flaps into window opening and fasten.

Cut a head flap at 45-degree angle in the weather barrier membrane at window head to expose 8
inches of sheathing. Temporarily secure weather barrier membrane flap away from sheathing with
tape.

FLASHING

Cut [7-inch] [9-inch] wide a minimum of 12 inches longer than width of sill rough opening. Apply
primer as recommended by the manufacturer.
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3.6

Cover horizontal sill by aligning edge with inside edge of sill. Adhere to rough opening across sill and up
jambs a minimum of 6 inches. Secure flashing tightly into corners by working in along the sill before
adhering up the jambs.

Fan at bottom corners onto face of wall. Firmly press in place. Mechanically fasten fanned edges.
Mechanical fastening is not required.

On exterior, apply continuous bead of sealant to wall or backside of window mounting flange across
jambs and head. Do not apply sealant across sill.

Install window according to manufacturer’s instructions.

Apply 4-inch wide strips at jambs overlapping entire mounting flange. Extend jamb flashing 1-inch
above top of rough opening and below bottom edge of sill flashing.

Apply 4-inch wide strip as head flashing overlapping the mounting flange. Head flashing should extend
beyond outside edges of both jamb flashings.’

Position weather barrier head flap across head flashing. Adhere over the 45-degree seams.

Tape head flap in accordance with manufacturer recommendations.

On interior, install backer rod in joint between frame of window and flashed rough framing. Apply
sealant around entire window to create air seal. Apply sealant in accordance with sealant
manufacturer’s instructions and ASTM C1193.

THRU-WALL FLASHING INSTALLATION

Apply primer per manufacturer’s written instructions.

Install preformed corners and end dams bedded in sealant in appropriate locations along wall.

Starting at a corner, remove release sheet and apply membrane to primed surfaces in lengths of 8 to
10 feet.

Extend membrane through wall and leave % inch minimum exposed to form drip edge.
Roll flashing into place. Ensure continuous and direct contact with substrate.
Lap ends and overlap preformed corners 4 inches minimum. Seal all laps with sealant.

Trim exterior edge of membrane 1-inch and secure metal drip edge per manufacturer’s written
instructions.

Terminate membrane on vertical wall. [Terminate into reglet, counterflashing or with termination bar.]
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I.  Apply sealant bead at each termination.
3.7 PROTECTION
A. Protect installed weather barrier from damage.

END OF SECTION 07 25 00

Return to Specification TOC
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SECTION 07 31 00 — SHINGLES

PART 1 - GENERAL

11 SUMMARY

A. This section includes:

1. Asphalt roofing shingles

2. Leak barrier and roof deck protection

3. Metal flashing associated with shingle roofing
4 Attic ventilation

1.2 SUBMITTALS
A. Product Data for each type of roofing product.
B. Roofing details and shop drawings.

1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications: Provide all primary roofing products, including shingles, underlayment,
leak barrier, and ventilation, by a single manufacturer.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Store all products in manufacturer’s unopened, labeled packaging until they are ready for installation

B. Store products in a covered, ventilated area, at temperature not more than 110 degrees F; do not
store near steam pipes, radiators, or in direct sunlight.

1.5 WEATHER CONDITIONS

A. Proceed with work only when existing and forecasted weather conditions will permit work to be
performed in accordance with manufacturer’s recommendations.

PART 2 — PRODUCTS
2.1 SHINGLES

A. Basis of design: Owens Corning Premium Cool Energy Star Shingles.
1. Heavyweight, granule surfaced, self sealing asphalt shingle with a strong fiberglass reinforced
core and a mineral granule surfacing. Architectural laminate styling provides a wood shake
appearance with a 5” or 5 5/8” exposure. Features highly reflective roofing granules that bounce back
the sun’s rays and more effectively release absorbed heat. Rated by the Cool Roof Rating Council
(CRRC) and meets initial Energy Star® performance levels. UL 790 Class A rated with UL 997 Wind
Resistance Label; ASTM D 7158, Class H; ASTM D 3161, Type 1; ASTM D 3018, Type 1; ASTM D 3462;
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2.2

2.3

CSA 123.5-98; Dade County Approved, Florida Building Code Approved, Texas Dept of Insurance
Approved, ICC Report Approval. Timberline® Prestique® Cool Series Energy-Saving Architectural
Shingles, by GAF-Elk.

2. Color: Harbor Fog

ROOFING CEMENT

Asphalt Plastic Roofing Cement meeting the requirements of ASTM D 4586, Type | or Il

NAILS

Standard round wire, zinc-coated steel or aluminum; 10 to 12 gauge, smooth, barbed or deformed
shank, with heads 3/8 inch (9mm) to 7/16 inch (11mm) in diameter. Length must be sufficient to

penetrate into solid wood at least 3/4 inch (19mm) or through plywood or oriented strand board by at
least 1/8 inch (3.18mm).

PART 3 — EXECUTION

3.1

3.2

3.3

EXAMINATION
Do not begin installation until the roof deck has been properly prepared.

If roof deck preparation is the responsibility of another installer, notify the architect or building owner
of unsatisfactory preparation before proceeding.

INSTALLATION

Install roofing system according to all manufacturer’s recommendations and instructions.

Abide by all local building codes.

DELIVERY, STORAGE, AND HANDLING

Store all products in manufacturer’s unopened, labeled packaging until they are ready for installation
Store products in a covered, ventilated area, at temperature not more than 110 degrees F; do not

store near steam pipes, radiators, or in direct sunlight.

END OF SECTION 07 31 00

Return to Specification TOC

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[SHINGLES] [07 31 00] -2

156



SECTION 07 46 46 — FIBER-CEMENT SIDING

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

SUMMARY

Section includes:

1. Factory-finished fiber cement lap siding, panels, single, trim, fascia, moulding and accessories,
James Hardie HZ5 Engineered for Climate Siding.

RELATED SECTIONS

Section 06 10 00 - Rough Carpentry: Sheathing.

SUBMITTALS

Submit under provisions of Section 01300.

Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

Shop Drawings: Provide detailed drawings of atypical non-standard applications of cementitious siding
materials which are outside the scope of the standard details and specifications provided by the
manufacturer.

Selection Samples: For each finish product specified, two complete sets of color chips representing
manufacturer's full range of available colors and patterns.

Verification Samples: For each finish product specified, two samples, minimum size 4 by 6 inches (100
by 150 mm), representing actual product, color, and patterns.

DELIVERY, STORAGE, AND HANDLING
Store products in manufacturer's unopened packaging until ready for installation.

Store siding on edge or lay flat on a smooth level surface. Protect edges and corners from chipping.
Store sheets under cover and keep dry prior to installing.

Store and dispose of solvent-based materials, and materials used with solvent-based materials, in
accordance with requirements of local authorities having jurisdiction.

PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
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1.6

D.

recommended by manufacturer for optimum results. Do not install products under environmental
conditions outside manufacturer's absolute limits.

WARRANTY

Product Warranty: Limited, non-pro-rated product warranty.
1. HardiePlank HZ5 lap siding for 30 years.

Product Warranty: Limited, product warranty.

Finish Warranty: Limited product warranty against manufacturing finish defects.

1. When used for its intended purpose, properly installed and maintained according to James
Hardie's published installation instructions, James Hardie's ColorPlus finish with ColorPlus Technology,
for a period of 15 years from the date of purchase: will not peel; will not crack; and will not chip.
Finish warranty includes the coverage for labor and material.

Workmanship Warranty: Application limited warranty for 2 years.

PART 2 — PRODUCTS

2.1 MANUFACTURERS
A. Acceptable Manufacturer: James Hardie Building Products, Inc., which is located at: 26300 La Alameda
Suite 400 ; Mission Viejo, CA 92691; Toll Free Tel: 866-274-3464; Tel: 949-367-4980; Email: request
info (info@jameshardie.com); Web: www.jameshardiecommercial.com
B. Substitutions: permitted.
C. Requests for approval of equal substitutions will be considered in accordance with provisions of
Section 01600.
2.2 SIDING
A. HardiePlank HZ5 lap siding, HardiPanel HZ5 vertical siding, HardieSoffit HZ5 panels and HardieShingle
HZ5 siding requirement for Materials:
1. Fiber-cement Siding - complies with ASTM C 1186 Type A Grade II.
2. Fiber-cement Siding - complies with ASTM E 136 as a noncombustible material.
3. Fiber-cement Siding - complies with ASTM E 84 Flame Spread Index = 0, Smoke Developed
Index = 5.
4, CAL-FIRE, Fire Engineering Division Building Materials Listing - Wildland Urban Interface (WUI)
Listed Product.
5. National Evaluation Report No. NER 405 (BOCA, ICBO, SBCCI, IBC, IRC).
6. City of Los Angeles, Research Report No. 24862.
7. Miami Dade County, Florida Notice of Acceptance 07-0418.04.
8. US Department of Housing and Urban Development Materials Release 1263d.
9. California DSA PA-019.
10. City of New York M EA 223-93-M.
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11. Florida State Product Approval FL889.
12. Texas Department of Insurance Product Evaluation EC-23.

B. Lap Siding: HardiePlank HZ5 Lap siding with a sloped top, beveled drip edge and nailing line as
manufactured by James Hardie Building Products, Inc.

1. Type: Smooth 8-1/4 inches (210 mm) with 7 inches (178 mm) exposure.
C. Trim:
1. HardieTrim HZ5 boards and HardieTrim HZ boards as manufactured by James Hardie Building
Products, Inc.
2. HardieTrim HZ5 Fascia boards as manufactured by James Hardie Building Products, Inc.

2.3 FASTENERS

A. Wood Framing Fasteners:
1. Wood Framing: 6d common corrosion resistant nails.
2. Wood Framing: 8d box ring common corrosion resistant nails.

2.4 FINISHES

A. Factory Primer: Provide factory applied universal primer.

Primer: Factory primed by James Hardie.

Topcoat: Refer to Section 09900 and Exterior Finish Schedule.

Factory Finish: Refer to Exterior Finish Schedule.

Product: ColorPlus Technology by James Hardie.

. Definition: Factory applied finish; defined as a finish applied in the same facility and company
that manufactures the siding substrate.

6. Process:

a. Factory applied finish by fiber cement manufacturer in a controlled environment within the
fiber cement manufacturer's own facility utilizing a multi-coat, heat cured finish within one
manufacturing process.

b. Each finish color must have documented color match to delta E of 0.5 or better between
product lines, manufacturing lots or production runs as measured by photospectrometer and verified
by third party.

AW e

7. Protection: Factory applied finish protection such as plastic laminate that is removed once
siding is installed
8. Accessories: Complete finishing system includes pre-packaged touch-up kit provided by fiber

cement manufacturer. Provide quantities as recommended by manufacturer.

B. Factory Finish Color for Trim, Soffit and Siding Colors:
1. Boothbay Blue JH70-20.

PART 3 — EXECUTION

3.1 EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
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3.2

3.3

If framing preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

Nominal 2 inch by 4 inch (51 m by 102 mm) wood framing selected for minimal shrinkage and
complying with local building codes, including the use of water-resistive barriers or vapor barriers
where required. Minimum 1-1/2 inches (38 mm) face and straight, true, of uniform dimensions and
properly aligned.

1. Install water-resistive barriers and claddings to dry surfaces.

2. Repair any punctures or tears in the water-resistive barrier prior to the installation of the siding.
3. Protect siding from other trades.

PREPARATION

Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best result
for the substrate under the project conditions.

Install a water-resistive barrier is required in accordance with local building code requirements.

The water-resistive barrier must be appropriately installed with penetration and junction flashing in
accordance with local building code requirements.

Install Engineered for ClimateTM HardieWrapTM weather barrier in accordance with local building
code requirements.

Use HardieWrapTM Seam Tape and joint and laps.

Install HardieWrapTM flashing, and HardieWrapTM Flex Flashing

INSTALLATION - HARDIEPLANK HZ5 LAP SIDING AND ARTISAN HZ5 LAP SIDING

Install materials in strict accordance with manufacturer's installation instructions.

Starting: Install a minimum 1/4 inch (6 mm) thick lath starter strip at the bottom course of the wall.
Apply planks horizontally with minimum 1-1/4 inches (32 mm) wide laps at the top. The bottom edge

of the first plank overlaps the starter strip.

Allow minimum vertical clearance between the edge of siding and any other material in strict
accordance with the manufacturer's installation instructions.

Align vertical joints of the planks over framing members.

Maintain clearance between siding and adjacent finished grade.
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3.4

Locate splices at least one stud cavity away from window and door openings.

Wind Resistance: Where a specified level of wind resistance is required Hardieplank lap siding is
installed to framing members and secured with fasteners described in Table No. 2 in National
Evaluation Service Report No. NER-405.

Locate splices at least 12 inches (305 mm) away from window and door openings.

Factory Finish Touch Up: Apply touch up paint to cut edges in accordance with manufacturer's printed

instructions.

1. Touch-up nicks, scrapes, and nail heads in pre-finished siding using the manufacturer's touch-up kit
pen.

2. Touch-up of nails shall be performed after application, but before plastic protection wrap is
removed to prevent spotting of touch-up finish.

3. Use touch-up paint sparingly. If large areas require touch-up, replace the damaged area with new
pre-finished siding. Match touch up color to siding color through use of manufacturer's branded
touch-up kits.

INSTALLATION - HARDIETRIM HZ5 BOARDS

Install materials in strict accordance with manufacturer's installation instructions. Install flashing
around all wall openings.

Fasten through trim into structural framing or code complying sheathing. Fasteners must penetrate
minimum 3/4 inch (19 mm) or full thickness of sheathing. Additional fasteners may be required to
ensure adequate security.

Place fasteners no closer than 3/4 inch (19 mm) and no further than 2 inches (51 mm) from side edge
of trim board and no closer than 1 inch (25 mm) from end. Fasten maximum 16 inches (406 mm) on
center.

Maintain clearance between trim and adjacent finished grade.

Trim inside corner with a single board trim both side of corner.

Outside Corner Board Attach Trim on both sides of corner with 16 gage corrosion resistant finish nail
1/2 inch (13 mm) from edge spaced 16 inches (406 mm) apart, weather cut each end spaced minimum
12 inches (305 mm) apart.

Allow 1/8 inch gap between trim and siding.

Seal gap with high quality, paint-able caulk.

Shim frieze board as required to align with corner trim.
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J.  Fasten through overlapping boards. Do not nail between lap joints.

K. Overlay siding with single board of outside corner board then align second corner board to outside
edge of first corner board. Do not fasten HardieTrim boards to HardieTrim boards.

L. Shim frieze board as required to align with corner trim.
M. Install HardieTrim Fascia boards to rafter tails or to sub fascia.
3.5 FINISHING

A. Finish unprimed siding with a minimum one coat high quality, alkali resistant primer and one coat of
either, 100 percent acrylic or latex or oil based, exterior grade topcoats or two coats high quality alkali
resistant 100 percent acrylic or latex, exterior grade topcoat within 90 days of installation. Follow paint
manufacturer's written product recommendation and written application instructions.

B. Finish factory primed siding with a minimum of one coat of high quality 100 percent acrylic or latex or
oil based exterior grade paint within 180 days of installation. Follow paint manufacturer's written
product recommendation and written application instructions.

3.6 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07 46 46

Return to Specification TOC
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SECTION 07 50 00—MEMBRANE ROOFING
PART 1 — GENERAL
1.1 SUMMARY
A. This section includes:
1. Roof underlayment
2. Ice barrier/severe climate underlayment

1.2 REFERENCES

A. Compliance with the following codes:

1. 2006 International Building Code® (IBC)
2. 2006 International Residential Code® (IRC)
3. 1997 Uniform Building Code TM (UBC)
4. BOCA® National Building Code/1999 (BNBC)
5. 1999 Standard Building Code®© (SBC)

1.3 USES

A. WinterGuardIM Series underlayments are self-adhering membranes used as a roofing underlayment and a
barrier to leaks caused by ice dams, for use beneath asphalt shingles, wood shingles and shakes, slate and slate-
type shingles, clay and concrete tiles (mechanically fastened), metal shingles and metal panels.

PART 2 — PRODUCTS
2.1 MANUFACTURER:

A. CERTAINTEED CORPORATION

1. 1400 UNION MEETING ROAD
2. BLUE BELL, PENNSYLVANIA 19422 (610) 341-7000
3. www.certainteed.com

2.2 DESCRIPTION

A. General: WinterGuardIM Series underlayments are self-adhering membranes manufactured in a fiberglass
substrate coated with a modified bitumen compound, and are supplied in three varieties, each having a different
top exposed surface. The underside of each membrane is provided with a siliconized release film which is
removed prior to application of the membrane to the roof deck.

B. Product Series:
1. WinterGuardim HT: This underlayment is surfaced with a plastic film and is supplied in rolls 36 inches
(914 mm) wide, 32.5 feet (10 m) or 65 feet (20 m) long, and nominally 45 mils (1.13 mm) thick.
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PART 3 — EXECUTION
3.1 INSTALLATION

A. General: Installation of the WinterGuard TM Series underlayments shall comply with the applicable code, this
report and the manufacturer's published installation instructions. The installation instructions shall be
available at the jobsite at all times during installation. The instructions within this report govern if there are any
conflicts between the manufacturer's instructions and this report.

B. Application:Roof decks shall be dry, and free of dust, dirt, loose nails, or other protrusions to assure a clean
surface for good adhesion. Installation is limited to solid sheathed decks of plywood or oriented strand board (OSB)
substrates. Use of a primer is not required. The membrane is applied by peeling back the siliconized backer 1
to 2 feet (300 to 600 mm) to align the membrane on the lower edge of the roof, and then applying the
remainder of the membrane directly to the roof deck by removing the backer and pressing the membrane into
place. The WinterGuard HT membranes shall be lapped a minimum of 4 inches (100 mm) on sides and 6
inches (150 mm) on ends. If the membrane becomes misaligned, the roll should be cut and restarted,
overlapping the ends a minimum of 6 inches (150 mm). Installation of the roof covering can proceed
immediately following application of the membrane. The membrane should be covered by an approved roof
covering as soon as possible. For reroofing application, the same procedures apply after removal of the existing
roof covering and roofing felts to expose the roof deck.

C. lce Barrier:
1. One layer of WinterGuardIM underlayment (anyone in the series) may be used when an ice barrier
membrane (IBC and IRC), ice shield (SBC, BNBC), or severe climate underlayment (UBC) is required. The
number of courses used shall be sufficient to cover from the eave's edge to a minimum distance of 24
inches (610 mm) inside the exterior wall line of the building.

END OF SECTION 07 50 00

Return to Specification TOC
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SECTION 07 71 23 - MANUFACTURED GUTTERS AND DOWNSPOUTS

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

C.

SUMMARY

This section includes:
1. Aluminum gutters and accessories.

RELATED SECTIONS

Section 07 31 00 — SHINGLES.

DESIGN REQUIREMENTS

Conform to applicable code for size and method of rain water discharge.
SUBMITTALS

Product Data: Manufacturer's catalog data, detail sheets, and specifications.

Shop Drawings: Prepared specifically for this project; showing dimensions of metal gutters and
accessories, fastening details and connections and interface with other products.

DELIVERY, STORAGE, AND HANDLING
Store products in manufacturer's unopened packaging until ready for installation.
Store to avoid twisting, bending, abrasion and other permanent damage.

Avoid contact with materials causing discoloration, staining or other damage

PART 2 — PRODUCTS

2.1

D.

GUTTERS AND ACCESSORIES

Gutters: Aluminum seamless gutters
1. Size: 6 inch (127 mm), thickness .026 inch (0.65 mm), Code 47228.

Gutter Bracket Bender: For use with forming gutter brackets to maintain horizontal position on pitched
fascia, Code 60001 Gutter Bracket Bender.

End Caps: Aluminum; For gutter profile:
1. Size: 6 inch (127 mm), thickness .024 inch (0.65 mm), Code 43003.

Inside Gutter Corners: Aluminum, cold rolled style for gutter profile:
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2.2

2.3

1. Size: 6 inch (127 mm), thickness .024 inch (0.6 mm), Code 44203.

Outside Gutter Corners: Aluminum, cold rolled style for gutter profile:
1. Size: 6 inch (127 mm), thickness .024 inch (0.6 mm), Code 44303.

GUTTER OUTLETS

Gutter Outlets: Aluminum, cold rolled style for gutter profile.
1. Size: 6 inches (127 mm) by 3 inch (76 mm), thickness .024 inch (0.6 mm), Code 30066.

DOWNSPOUTS AND ACCESSORIES

Downspouts: Aluminum, cold rolled style for gutter profile:
1. Size: 4 inch (76 mm), thickness .024 inch (0.6 mm), Code 50005.

Downspout Elbows 40 degree radius: Aluminum:
1. Size: 4 inch (76 mm), thickness .024 inch (0.6 mm), Code 50005.

PART 3 — EXECUTION

3.1

3.2

3.3

EXAMINATION

Do not begin installation until substrates have been properly prepared.

1. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

PREPARATION

Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best result
for the substrate under the project conditions.

Paint concealed metal surfaces and surfaces in contact with dissimilar metals with protective backing
paint to minimum dry film thickness of 15 mil (0.4 mm).

INSTALLATION
Perform Work in accordance with CDA Handbook and the Drawings.
Connect downspouts to storm sewer system as indicated. Seal connection watertight

Set splash pans or pads under downspouts. Secure in place

3.4 PROTECTION
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A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 07 71 23

Return to Specification TOC
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SECTION 08 10 00 — DOORS AND FRAMES

PART 1 - GENERAL

11 SUMMARY

A. This section includes:

1.
2.
3.

Fiberglass doors and frames.
Metal doors and frames.
Wood doors and frames.

1.2 SUBMITTALS

A. Product data.

PART 2 — PRODUCTS

2.1 EXTERIOR DOORS

A. Front Entry Door: Front entry door shall be a single door of fiberglass construction with top-lite, glass

windows.

1. Dimensions:
a. Door Width: 3’-0”
b. Door Height: 6’-8”
c. Door Backset: 2-3/8”
d. Jamb depth: 4-9/16”

NV R WN

a.

Door Glass Design: Insulated clear glass, Low-E, tempered and double-paned
Handling/Swing: Left-Inswing

Provide compression weather strip

Frame: Fiberglass, ADA compliant

U-value: 0.21

SHGC: 0.10

Basis of design:

Thermatru Clasic-Craft American systems, 2 Panel 3 Top Lite. Style ID: CCA230.

B. Garage Entry and Back Door: Garage entry, connecting the mechanical room to the garage, shall be a
single door of steel construction.

1.

vk wnN

AS-BUILT
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Dimensions:

Door Width: 3’-0”

Door Height: 6’-8"

Door Backset: 2-3/8”

Jamb Depth: 4-9/16”

Core: Polyurethane foam

Surface: 25-gauge smooth steel
Handling/Swing: Left-inswing
Provide compression weather strip
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6. Frame material: Primed pine
7. Fire rating: 20 minute

8. U-value: 0.14

9. SHGC: 0

10. Basis of design:
a. Thermatru Traditions door system, 6 Panel. Style ID: TS210.

C. Master Bedroom/Office Entry Doors: Entry doors in office and bedroom shall be a single door of
fiberglass construction.
1. Dimensions:

Door Width: 3’-0”

Door Height: 6’-8”

Door Backset: 2-3/8”

Jamb Depth: 4-9/16”

Handling/Swing: Left-inswing

Door Glass Design: Insulated clear glass, Low-E, tempered and double-paned

Provide compression weather strip

Frame material: Fiberglass

U-value: 0.26

SHGC: 0.17

Basis of design:

a. Thermatru Classic-Craft Canvas Full Lite system, 6 Panel. Style ID: CCV10020.

oo oo

®NOGU AWM

2.1 INTERIOR WOODEN PANEL DOORS

A. Door Panels: Masonite” Molded Panel doors shall be fabricated using loose lay-up assembly that
includes hardboard facing, special composite stiles, composite rails and mineral core. Door facings
are to be bonded to stiles, rails and core forming a 3-ply structural attachment. Door panel
construction may vary per fire endurance duration.

1. Recommended Products:
a. Masonite Molded Panel Series or equivalent

B. Hinge preparations to be machined to accept 4” or 4-1/2” hinges. Face bores for cylindrical lock and
deadbolts are to be 2-1/8” diameter at 2-3/8” or 2-3/4” backset and optional mortise or card lock.

C. Vertical edge of door to be square, beveled both sides or lock side only. Edge preparations should be
clearly noted when the product is ordered.

PART 3 — EXECUTION
3.1 INSTALLATION — EXTERIOR DOORS

A. Install in accordance with manufacturer’s written instructions as well as WDMA 1.S.1-A and NFPA 80
for fire-rated doors.

3.2 INSTALLATION — INTERIOR DOORS
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A. Remove protective packaging just prior to installation. Installer shall be experienced in performing
work required and shall be specialized in the installation of work similar to that required for this
project. Comply with manufacturer’s product data, including product technical bulletins, product
catalog installation instructions and product packaging instructions for installation.

3.3 DELIVERY, HANDLING, AND STORAGE

A. Delivery: Reasonable care shall be exercised during shipping and handling in keeping with the
decorative nature of product.

B. Storage and Protection: Store upright in a dry, well-ventilated building or shelter at a constant
temperature. Do not store in damp, freshly plastered, drywall or concrete areas until materials
have completely dried. Doors should be stored at least 10’ away from any heat source to help
prevent uneven drying. Doors must be sealed with an oil-based sealer or primer if stored for long

periods.
END OF SECTION 08 10 00
Return to Specification TOC
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SECTION 08 36 13 — SECTIONAL DOORS

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

SUMMARY

Section includes:

1. Residential Steel Doors.
2. Track and Framing

3. Hardware.
REFERENCES

ASTM A 653/A 653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process.

ASTM B 209/209M - Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

ASTM B 221/221M - Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,
Profiles and Tubes.

ANSI/DASMA 102-2004.
SUBMITTALS
Submit under provisions of Section 01300.

Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.

2 Storage and handling requirements and recommendations.
3. Installation methods.

4 Operation and maintenance data.

Shop Drawings: Include opening dimensions and required tolerances, connection details, anchorage
spacing, hardware locations, and installation details.

WIND PERFORMANCE REQUIREMENTS

Design doors to withstand positive and negative wind loads as calculated in accordance with applicable
governing building codes.

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the types of doors specified in
this section with minimum five years documented experience.
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1.6

1.7

1.8

Installer Qualifications: Installation to be by qualified dealer in accordance with the manufacturer's
installation instructions.

DELIVERY, STORAGE, AND HANDLING

Store products in manufacturer's unopened packaging until ready for installation.

PROJECT CONDITIONS

Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under environmental
conditions outside manufacturer's absolute limits.

WARRANTY

Paint finish: 10-year warranty against film integrity (peeling) and against color performance (fading)
and chalking.

B. Hardware: 2-year warranty.

PART 2 — PRODUCTS

2.1

2.2

MANUFACTURERS

Clopay Garage Doors, 8585 Duke Boulevard
Mason, OH 45040, www.clopaydoor.com

Substitutions: permitted.
Requests for substitutions will be considered in accordance with provisions of Section 01600.
OVERHEAD DOORS — GENERAL

Provide each door with door sections, brackets, tracks, counterbalance mechanisms and hardware to
suit the opening and headroom available.

Hardware:

1. Minimum of 14 gauge galvanized steel hinges and 13 gauge galvanized steel track brackets.
2. Rollers have 10 ball bearings with casehardened inner and outer races.

3. Sliding end stile locking device provided with spring-loaded bolt for inside operation only.
4, Doors 16 feet (5 m) and wider provided with double end hinges and stiles and long stem
rollers.

C. Tracks: 2 inches (51 mm) or 3 inches (76 mm) as required.
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1. Vertical track 17 or 19-gauge minimum galvanized steel, inclined using adjustable brackets to
assure weather tight closure at the jambs.

2. Horizontal tracks 16-gauge minimum galvanized steel, reinforced with 13 gauge galvanized
steel angles as required by door size and weight.

D. Spring Counterbalance: Torsion springs for door counter-balance mounted on a continuous cross
header shaft. Springs to be oil tempered, helical wound and custom computed for each door. Cable
drums to be die cast aluminum. Galvanized lift cable to provide minimum safety factor of five to one.
Springs to comply with ANSI/DASMA 102 as follows:

1. Standard Cycle Spring: 10,000 cycles.
E. Handle: Galvanized steel step plate/lift handle provided on inside and outside of bottom section.
F. Lock: Standard interior sliding end stile lock with hole to receive padlock.

G. Lock: 5 pin cylinder lock interior lock bar and outside key.

H. Weatherstripping: 3-3/4 inches (95 mm) Bulb shaped EPDM rubber bottom seal in a full-length 0.030
inch (0.76 mm) galvanized steel retainer.

I.  Weatherstripping: Perimeter seal for header and jambs.
J. Mounting: Bracket mounting for wood jambs.
2.3 RESIDENTIAL STEEL DOORS

A. Clopay Premium series, model 4050 Classic Line, 2 inches (51 mm) heavy duty, single layer doors.

1. Door Styles:
a. Raised Panel:
2. Size:
a. 8feetby7feet(2.74 mby 2.13 m).
3. Top Section style:
a. Closed Square style.
4. Door Sections: 2 inches (51 mm) thick, single layer construction consisting of 24 gauge steel
skin.

a. End stiles 20 gauge galvanized steel.

b. Stiles galvanized steel and engineered for quick hardware attachment through pre-punched
extruded holes.

c. Stiles fastened to the section using the TOG-L-LOC joining system.

d. Provide 18 gauge galvanized primed steel support plates 2-5/8 by 4-3/8 inches (67 by 111 mm)
located under each hinge location, pre-punched for hinge attachment.

e. Section joint formed to a weather tight seal.
5. Finish: Exterior skin has a wood grain embossed texture. Exterior pre-painted steel consisting
of a hot dipped galvanized coating applied to the base metal, a 0.2 mil baked prime coat and a 0.8 mil
baked polyester top coat. Interior coat 0.2 mil primer with a 0.3 mil white top coat.

a. Exterior Color: White.
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6. Hardware: Lock and handle

PART 3 — EXECUTION

3.1

3.2

3.3

3.4

3.5

EXAMINATION
Do not begin installation until substrates have been properly prepared.

Verify wall openings are ready to receive work and opening dimensions and tolerances are within
specified limits.

PREPARATION

Clean surfaces thoroughly prior to installation.

Prepare opening to permit correct installation of door unit to perimeter air and vapor barrier seal.
INSTALLATION

Install in accordance with manufacturer's instructions. Doors to be interior face mounted on a
prepared surface.

Anchor assembly to wall construction and building framing without distortion.

Securely brace door tracks suspended from structure. Secure tracks to structural members or solid
backing only.

Fit and align door assembly, tracks and operating hardware.

Install perimeter weatherstripping.

Adjust door assembly to smooth operation and in full contact with weatherstripping.
CLEANING

Clean doors, frames and glass.

Remove labels and visible markings.

PROTECTION

Protect installed products until completion of project.

Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 08 36 13
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SECTION 08 51 13 - ALUMINUM WINDOWS

PART 1 - GENERAL

11

1.2

A.

SUMMARY

This section includes:

1. Fiberglass doors and frames.
2. Metal doors and frames.

3. Wood doors and frames.
SUBMITTALS

Product data.

PART 2 — PRODUCTS

2.1

Manufacturer:

A. Provide products from the following manufacturer:

1. Kolbe-Kolbe Windows & Doors
2. www.kolbe-kolbe.com
3. Local Contact: Jeff Delonay, 715-842-5666
2.2 CLERESTROY WINDOWS
A. Automatically operable, triple pane, awning clerestory windows.
B. Dimensions:
1. Rough opening: 48” x 17”.
2. Frame size: 47-1/2” x 16-1/2”
3. Jamb size: 4 9/16”
C. Glazing: H-K LoE 179 #2 / LoE 179 #5
1. U-value: 0.22
2. SHGC: 0.38
3. VT: 0.46
4, CR: 54
5. Stainless steel spacer
D. Hardware Accessories:
1. Electric Marvel Operator. See 08 51 13 2.7
2. Standard with Euro hinges
3. Awning Multi-point hardware
4. Multi-point lock
5. BetterVue fiberglass screen
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2.3

2.4

Frame finish: Ultra Pure White

Basis of design:
1. Kolbe-Kolbe Ultra series

SOUTH LIVING ROOM CASEMENT

Crank operable, triple-pane, casement windows.

Dimensions:

1. Rough opening: 36-1/2" x 48-1/2"
2. Frame size: 36” x 48”

3. Jamb size: 4 9/16”

Glazing: Triple glazed, H-K LoE 179 #2/LoE 179 #5

1. U-value: 0.19

2. SHGC: 0.44

3. VT:0.54

4, CR: 70

5. Stainless steel spacer

Hardware Accessories

1. Standard with Euro hinges
2. Multi-point lock
3. BetterVue fiberglass screen

Frame finish: Ultra Pure White

Basis of design:
1. Kolbe-Kolbe Ultra series

SOUTH LIVING ROOM AWNING

Crank operable, triple-pane, awning windows.

Dimensions:

1. Rough opening: 36-1/2" x 24-1/2"
2. Frame size: 36" x 24"

3. Jamb size: 4 9/16”

Glazing: Triple glazed, H-K LoE 179 #2/LoE 179 #5

1. U-value: 0.22

2. SHGC: 0.38

3. VT: 0.45

4, CR: 70

5. Stainless steel spacer
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2.5

2.6

Hardware Accessories

1. Standard with Euro hinges

2. Awning Multi-point hardware
3. Multi-point lock

4 BetterVue fiberglass screen

Frame finish: Ultra Pure White

Basis of design:
1. Kolbe-Kolbe Ultra series

UTILITY ROOM SOUTH

Crank operable, triple-pane, awning windows.

Dimensions:

1. Rough opening: 24-1/2" x 24-1/2"
2. Frame size: 24" x 24"

3. Jamb size: 4 9/16”

Glazing: Triple glazed, H-K LoE 179 #2/LoE 179 #5

1. U-value: 0.22

2. SHGC: 0.38

3. VT:0.45

4, CR: 70

5. Stainless steel spacer

Hardware Accessories

1. Standard with Euro hinges

2. Awning Multi-point hardware
3. Multi-point lock

4 BetterVue fiberglass screen

Frame finish: Ultra Pure White

Basis of design:
1. Kolbe-Kolbe Ultra series

EAST AND NORTH WINDOWS

Crank operable, triple-pane, casement windows.

Dimensions:
1. Rough opening: 36-1/2" x 48-1/2"
2. Frame size: 36” x 48”
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3.

Jamb size: 4 9/16”

C. Glazing: Triple glazed, H-K LoE 270 #2/LoE 179 #5

uAEWN R

U-value: 0.21

SHGC: 0.22

VT:0.40

CR:71

Stainless steel spacer

D. Hardware Accessories

1.
2.
3.

Standard with Euro hinges
Multi-point lock
BetterVue fiberglass screen

E. Frame finish: Ultra Pure White

F. Basis of design:

1.

Kolbe-Kolbe Ultra series

2.7 ELECTRIC MARVEL OPERATOR

A. Installed in clerestory windows.

uhwnN e

a.

120V, 60HZ, 0.12A

Input voltage range: 80V-260V
ANSI/UL 325-2003 certified
AN/CSA C22.2 No. 68-92 certified

Basis of design: Provide Operable awning motorized unit equal or equivalent to:

Truth Marvel Operator

PART 3 — EXECUTION

3.1 INSTALLATION

A. Adhere to manufacturer’s written instructions and recommendations.
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SECTION 08 71 00 — DOOR HARDWARE

PART 1 — GENERAL
1.1 SUMMARY

A. This section includes all non-controlled and controlled door hardware.
1.2 RELATED SECTIONS

A. 255000 Integrated Automation Facility Controls

B. 259000 Integrated Automation Sequence of Operations
13 SUBMITTALS

A. Product data.
PART 2 — PRODUCTS
2.1 KEYED HARDWARE

A. Door Lever

1. Keying: 5-pin tumbler C keyway with two keys

2. Certifications: ANSI A156.2, 1996, Series 4000 Grade 2

3. Door thickness range: 1-3/8" to 1-3/4" (35mm-44mm) standard

4. Backset: Universal latch standard, fits either 2-3/8" (60mm) or 2-3/4" (70mm) backsets. 5"
(127mm) backset available.

5. Finish: Satin Nickel

6. Basis of design: Provide keyed door lever equal or equivalent to:

a. Schlage Accent Single Cylinder Lever. Model no. F51 ACC 619.

B. Deadbolt

Keying: 5-pin, C keyway with 2 keys

Certifications: Meets ANSI Grade 3

Door thickness range: 1-3/8" to 1-3/4" standard

Backset: Universal deadbolts fit 2-3/8" or 2-3/4" backset

Finish: Satin Nickel

Basis of design: Provide keyed deadbolt equal or equivalent to:
a. Schlage Dexter Satin Nickel Deadbolt. Model no. JD60619.

ok wnE

2.2 PRIVACY HARDWARE

A. Privacy locking door lever

1. Certifications: ANSI A156.2, 1996, Series 4000 Grade 2

2. U.L. Listed: Locks for up to three-hour fire doors available
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3. Door thickness range: 1-3/8" to 1-3/4" (35mm-44mm) standard

4, Backset: Universal latch standard, fits either 2-3/8" (60mm) or 2-3/4" (70mm) backsets. 5"
(127mm) backset available

5. Finish: Satin Nickel

6. Basis of design: Provide privacy door lever equal or equivalent to:

a. Schlage Accent Door Lever. Model no. F40 ACC 619.
2.3 LATCHSET HARDWARE

A. Non-locking door lever

1. Certifications: ANSI A156.2, 1996, Series 4000 Grade 2

2. U.L. Listed: Locks for up to three-hour fire doors available

3. Door thickness range: 1-3/8" to 1-3/4" (35mm-44mm) standard

4, Backset: Universal latch standard, fits either 2-3/8" (60mm) or 2-3/4" (70mm) backsets. 5"
(127mm) backset available

5. Finish: Satin Nickel

6. Basis of design: Provide non-locking door lever equal or equivalent to:

a. Schlage Accent Door Lever. Model no. F10 ACC 619.
2.4 NON-LATCHING HARDWARE

A. Non-locking door lever

1. Certifications: ANSI A156.2, 1996, Series 4000 Grade 2

2. U.L. Listed: Locks for up to three-hour fire doors available

3. Door thickness range: 1-3/8" to 1-3/4" (35mm-44mm) standard

4. Backset: Universal latch standard, fits either 2-3/8" (60mm) or 2-3/4" (70mm) backsets. 5"
(127mm) backset available

5. Finish: Satin Nickel

6. Basis of design: Provide non-locking door lever equal or equivalent to:

a. Schlage Accent Door Lever. Model no. F10 ACC 619.
2.5 ADDITIONAL DOOR ACCESSORIES

A. Door Knocker

1. Dimensions: 5-15/16”L x 3”W
2. Projection: 1-1/16”
3. Mounting Hole Center-to-Center: 3-15/16"
4, Construction: Solid brass
5. Finish: Satin Nickel
6. Basis of design: Provide door knocker equal or equivalent to:
a. Schlage Door Knocker. Model no. 3125-619.
B. KICKPLATE
1. Dimensions: 8”H x 34”W
2. Construction: Aluminum
3. Finish: Satin Nickel
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4, Basis of design: Provide kickplate equal or equivalent to:
a. Schlage Aluminum Kickplate. Model no. 8400-8x34-619.

2.6 CONTROLLED HARDWARE

A. General: A programmable code access system shall be provided on exterior front and garage entry
doors. The minimum operability requirement is a consistent code between both exterior entry doors
that communicates to a wireless security router which enables unlocking upon correct code input. A
programmable code access system manufacturer’s representative shall install all hardware and
software necessary for the operation of the system and program all locksets. Upon necessary code
adjustment, a programmable code access system manufacturer’s representative shall re-program all
locksets on site.

B. Controls Kit
1. Refer to Controls Specification [25 50 00/2.5H Wireless Security Equipment]

2. Basis of Design: Schlage LiNK Starter Kit with Wireless Deadbolt

C. Entry Handleset

1. Door thickness range: 1-5/8" to 2" thick (41mm-51mm) standard

2. Backset: Universal latches and deadbolts fit 2-3/8" (60mm) or 2-3/4" (70mm) backsets
3. Finish: Satin Nickel

4 Basis of design:

a. Schlage Camelot Front Entry Handleset. Model no. F60 CAM 619

D. Keyed Entrance Lock

1. Keying: Keying: 5-pin tumbler C keyway with two nickel silver keys

2. Certifications: ANSI A156.2, 1996, Series 4000 Grade 2

3. U.L. Listed: Locks for up to three-hour fire doors available

4, Door thickness range: 1-3/8" to 1-3/4" (35mm-44mm) standard

5. Backset: Universal latch standard, fits either 2-3/8" (60mm) or 2-3/4" (70mm) backsets. 5"
(127mm) backset available

6. Finish: Satin Nickel
7. Basis of design:
a. Schlage Andover Door Knob. Model no. FA51 AND 619.

E. Dead Bolts
1. Keying: 5-pin tumbler C keyway with two nickel silver keys
2. Door range: 1-3/8” to 1-3/4” (35mm-44mm) standard
3. Certifications: Grade 2 ANSI/BHMA certified
4, Backset: Universal latches and deadbolts fit 2-3/8” (60mm) or 2-3/4” (70mm) backset
5. Finish: Satin Nickel
6. Basis of design:

a. Schlage Camelot Keypad Deadbolt. Model no. BE365 CAM 619

PART 3 — EXECUTION
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3.1 INSTALLATION

A. Install each door hardware item to comply with manufacturer's written instructions. Do not install
surface- mounted items until finishes have been completed on substrates involved.

B. Mounting heights:
1. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush
Doors."

3.2 INSPECTION

A. Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper
operation or function of every unit. Replace units that cannot be adjusted to operate as intended.
Adjust door control devices to compensate for final operation of heating and ventilating equipment
and to comply with referenced accessibility requirements.

END OF SECTION 08 71 00
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SECTION 09 29 00- GYPSUM BOARD
PART 1 - GENERAL
11 SUMMARY

A. Section includes:
1. Rated Gypsum Board

1.2 SUBMITTALS

A. Product Certificate for GREENGUARD [Indoor Air Quality]: For products and materials required to
comply with requirements for minimum chemical emissions

PART 2 — PRODUCTS
2.1 MANUFACTURER / PRODUCTS

A. Basis of Design: Products of National Gypsum Company
2.2 FIRE-RESISTANCE RATED GYPSUM BOARD

A. Basis of Design: Gold Bond® BRAND Gypsum Board

B. Panel Physical Characteristics

Core gypsum core

Surface paper: 100% recycled content paper on front, back and long edges
Long Edges: Tapered

Overall thickness: 1/2 inch

Panel complies with ASTM C 1396 Standard Specification for Gypsum Board

e wWwN e

2.3 ACCESSORY PRODUCTS

A. Joint Treatment
1. Tape:

o

Paper Tape: 2-1/16 inches wide or
Fiberglass Tape: Nominal 2 inches wide self adhering tape
2. Drying Type Compound:
a. Ready Mix vinyl base compound
3. Ceiling Texture
a. Knocked down finish with joint compound or equivalent.

o

PART 3 - EXECUTION

3.1 INSTALLATION, GYPSUM SHEATHING
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A. General
1. Install in accordance with manufacturer recommendations and ASTM C1280
2. Stagger end joints on horizontal applications

END OF SECTION 09 29 00

Return to Specification TOC

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[GYPSUM BOARD] [09 29 00] - 2

185



SECTION 09 30 00 - TILING

PART 1 - GENERAL

11

1.2

A.

SUMMARY

Section Includes:

1. Ceramic tiles.
2. Transitional metal edge strips.
STANDARDS AND CODES

ANSI Ceramic Tile Standard: Provide Standard grade tile that complies with ANSI A137.1 for types,

compositions, and other characteristics indicated.

B. ASTM American Society for Testing and Materials International
1. ASTM C373: Standard Test Method for Water Absorption, Bulk Density, Apparent Porosity, and
Apparent Specific Gravity of Fired Whiteware Products
2. ASTM C482: Standard Test Method for Bond Strength of Ceramic Tile to Portland Cement
3. ASTM C648: Standard Test Method for Breaking Strength of Ceramic Tile
4, ASTM C1028 Standard Test Method for Determining the Static Coefficient of Friction of
Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter Method
5. ASTM C1027 Standard Test Method for Determining Visible Abrasion Resistance of Glazed
Ceramic Tile
6. ASTM C650 Standard Test Method for Resistance of Ceramic Tile to Chemical Substances
7. ASTM C424 Standard Test Method for Crazing Resistance of Fired Glazed Whitewares by
Autoclave Treatment
C. CSA B79-94: Floor, Area, and Shower Drains, and Cleanouts for Residential Construction
D. IAPMO IGC 195: Interim Guide Criteria for Floor Drain with Integrated Bonding Flange
E. Tile Council of North America (TCNA) Handbook for Ceramic Tile Installation
F. Terrazzo, Tile and Marble Association of Canada (TTMAC) Specification Guide 09300 Tile Installation
Manual
G. American National Standard Specifications for the installation of ceramic tile A108 / A118 / A136.1
H. TCA —Tile Council of America
1. Handbook for Ceramic Tile Installation
13 SUBMITTALS
A. Product Data: For each type of product indicated.
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B. Samples:
1. Each type and composition tile and for each color and finish required.
2. Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions, and
junctions with dissimilar materials, thresholds, and setting details. Locate and detail expansion and
control joints.

PART 2 — PRODUCTS
2.1 TILE PRODUCTS

A. Tile Types CT1: Glazed Ceramic Floor Tile.

Module Size: 12” x 12”

Thickness: 5/16”

Face: Plain with modified square edges.

Tile Color and Pattern: As indicated in Color and Material Legend on Drawings.

Water absorption (C373): <3%

Breaking strength (C648): >250 Ibs

Scratch hardness (MOHS): 8.0

Chemical resistance (C650): Resistant

Coefficient of friction (C1028): Wet- > 0.60, Dry >0.65

Grout: Sanded Grout

Width: 3/16”
b. Color: As indicated in Color and Material Legend on Drawings.

11. Basis of design: Provide ceramic floor tile equal or equivalent to:
a. American Olean Pozzalo Ceramic Tile, Coastal Beige color (PZ92).

WONoOU A WDN R

[
©
o

B. Tile Types CT2: Glazed Ceramic Wall Tile.

1. Module Size: 12” x 12"

2. Thickness: 5/16”

3. Face: Plain with modified square edges.

4. Tile Color and Pattern: As indicated in Color and Material Legend on Drawings.
5. Water absorption (C373): <20%

6. Breaking strength (C648): 100-230 lbs

7. Scratch hardness (MOHS): 4.0-6.5

8. Chemical resistance (C650): Resistant

9. Coefficient of friction (C1028): Wet- > 0.50, Dry >0.80

10. Grout: Sanded Grout

a. Width: 1/16”

b. Color: As indicated in Color and Material Legend on Drawings.
11. Basis of design: Provide ceramic floor tile equal or equivalent to:

a. American Olean Pozzalo Ceramic Tile, Coastal Beige color (PZ92).

C. Tile Types CT3: Porcelain Tile.

1. Module Size: 12” x 12”

2. Thickness: 5/16”
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3.
4.
5.
a.
b.
6.
a.

Face: Plain with modified square edges.

Tile Color and Pattern: As indicated in Color and Material Legend on Drawings.

Grout: Sanded Grout

Width: 1/16”

Color: As indicated in Color and Material Legend on Drawings.
Basis of design: Provide ceramic floor tile equal or equivalent to:
Style Selections Jackson Ridge, Grotto Black (S52).

D. Tile Types GT1: Glass Tile Backsplash

1.
2.
3.
4.
5.
a.
b.
6.
7.
a.

Module size: 1-1/2” x 6”

Thickness: 5/16”

Connecting type: Brick Joint

Mounting: Mesh

Grout: Unsanded Grout

Width: 1/8”

Color: As indicated in Color and Material Legend on Drawings.

Tile Color and Pattern: As indicated in Color and Material Legend on Drawings.

Basis of design: Provide glass tile backsplash equal or equivalent:
American Olean Candalara Glass Brick Joint Tile, English Ivy Color (CL52).

E. Tile Type GT2: Glass Wall Tile.

1.
2.
3.
4.
5.
a.
b.
6.
a.

Module Size: 1”x1”
Thickness: 5/16”
Mounting: Mesh

Tile Color and Pattern: As indicated in Color and Material Legend on Drawings.

Grout: Sanded Grout

Width: 1/8”

Color: As indicated in Color and Material Legend on Drawings.
Basis of design: Provide ceramic floor tile equal or equivalent to:
American Olean Legacy Glass Tile, Pewter color (LG28).

2.2 FINISHING AND EDGE PROTECTION PROFILES
A. Schluter RONDEC

Description: Bullnose-type profile with symmetrically rounded visible surface with % inch

(6mm) radius, integrated trapezoid-perforated anchoring leg, and integrated grout joint spacer.

1.

2.

Material and Finish: Brushed Nickel Anodized Aluminum.

2.3 SETTING MATERIALS

A. Latex-Portland Cement Mortar (Thin Set): ANSI A118.4
Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1.

a.

2.

MAPEI Corporation
Prepackaged, dry-mortar mix combined with liquid-latex additive.

B. Organic Adhesive: ANSI A136.1, Type .
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2.4

2.5

2.6

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. MAPEI Corporation

GROUT MATERIALS

Polymer-Modified Tile Grout: ANSI A118.7
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. MAPEI Corporation

Polymer Type: Dry, redispersible form, prepackaged with other dry ingredients, or liquid-latex form
for addition to prepackaged dry-grout mix.

WATERPROOFING MEMBRANE
Manufacturer:

1. Schluter Systems, L.P., 194 Pleasant Ridge Road, Plattsburgh, NY 12901- 5841. Tel: (800)
472-4588. Fax (800) 477-9783. E-mail: specassist@schluter.com. Internet: www.schluter.com.

Polyethylene Membrane
1. 0.008 inch (0.2 mm) thick, orange polyethylene membrane, with polypropylene fleece
laminated on both sides, which meet or exceed the requirements of the “American national
standard specifications for load bearing, bonded, waterproof membranes for thin-set ceramic tile
and dimension stone installation A118.10,” and is listed by cUPC®, and is evaluated by ICC-ES (see
Report No. ESR-2467).
2. Basis of design: provide waterproofing membrane equal or equivalent to:

a. Schluter Kerdi Product no. K-SH-M-10.

MISCELLANEOUS MATERIALS

Trowelable Underlayments and Patching Compounds: Latex-modified, Portland cement-based
formulation provided or approved by manufacturer of tile-sealing materials for installations indicated.

Grout Sealer:  Manufacturer’s standard silicone product for sealing grout joints and that does not
change color or appearance of grout.
1. Subject to compliance with requirements, available manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:

a. MAPEI Corporation

PART 3 — EXECUTION

3.1

EXAMINATION

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting performance of
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installed tile.

B. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, and curing compounds;
and within flatness tolerances required by referenced ANSI A 108 Series of tile installation standards for
installations indicated.

C. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work,
and similar items located in or behind tile has been completed before installing tile.

D. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not
coordinated, adjust joint locations in consultation with Architect.

3.2 PREPARATION

A. Remove coatings, including curing compounds and other substances that contain soap,
wax, oil, or silicone, that are incompatible with tile-setting materials.

B. Provide concrete substrates for tile floors installed with thin-set mortar that comply with flatness
tolerances specified in referenced ANSI A 108 Series of tile installation standards.

C. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to
tile-setting material manufacturer's written instructions. Use product specifically recommended by
tile-setting material manufacturer.

D. Remove protrusions, bumps, and ridges by sanding or grinding.

E. Scarify concrete substrates with blast track equipment if necessary to completely remove curing
compounds or other substances that would interfere with proper bond of setting materials. Clean and
maintain substrate in condition required by setting material manufacturer.

F. Blending: For tile exhibiting color variations within ranges selected during Sample submittals, verify
that tile has been factory blended and packaged so tile units taken from one package show same range
of colors as those taken from other packages and match approved Samples. If not factory blended,
either return to manufacturer or blend tiles at Project site before installing.

G. Field-Applied Temporary Protective Coating: Where indicated under tile type or needed to prevent
grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of
temporary protective coating, taking care not to coat unexposed tile surfaces.

3.3 INSTALLATION GENERAL
A. ANSI Tile Installation Standards: Comply with parts of ANSI A 108 Series "Specifications for
Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods

indicated in ceramic tile installation schedules.

B. TCA Installation Guidelines: TCA's "Handbook for Ceramic Tile Installation." Comply with TCA
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installation methods indicated in ceramic tile installation schedules.

C. Extend tile work into recesses and under or behind equipment and fixtures to form complete
covering without interruptions, unless otherwise indicated. Terminate work neatly at obstructions,
edges, and corners without disrupting pattern or joint alignments.

D. Accurately form intersections and returns. Perform cutting and drilling of tile without marring
visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight
aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so plates,
collars, or covers overlap tile.

E. Jointing Pattern: Lay tile in grid pattern, unless otherwise indicated. Align joints when adjoining
tiles on floor, base, walls, and trim are same size. Lay out tile work and center tile fields in both
directions in each space or on each wall area. Adjust to minimize tile cutting. Provide uniform joint
widths, unless otherwise indicated.

F. Expansion Joints: Locate expansion joints and other sealant-filled joints, including control,
contraction, and isolation joints, where indicated during installation of setting materials, mortar beds,
and tile. Do not saw-cut joints after installing tiles.

G. Locate joints in tile surfaces directly above joints in concrete substrates.

H. Prepare joints and apply sealants to comply with requirements in Division 7 Section "Joint
Sealants."

l. Grout tile to comply with Manufacturer recommendation in accordance with TCA’s
“Handbook for Ceramic Tile Installation.” Comply with TCA installation methods indicated in ceramic
tile installation schedules.

3.4 CLEANING

A. On completion of placement and grouting, clean all ceramic tile surfaces in accordance with
manufacturer's written instructions so they are free of foreign Matter.

B. Remove grout residue from tile as soon as possible.

C. Clean grout smears and haze from tile according to grout manufacturer's written instructions. Use
only cleaners recommended by grout manufacturer and only after determining that cleaners are safe to
use by testing on samples of tile and other surfaces to be cleaned. Protect metal surfaces and plumbing
fixtures from effects of cleaning. Flush surfaces with clean water before and after cleaning.

D. If applicable, remove temporary protective coating by method recommended by coating

manufacturer. Trap and remove coating to prevent it from clogging drains.

3.5 PROTECTION
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A. When recommended by tile manufacturer, apply coat of neutral protective cleaner to completed tile

walls and floors. Protect installed tile work with kraft paper or other heavy covering during construction
period to prevent staining, damage, and wear.

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is completed.
C. Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.

END OF SECTION 09 30 00

Return to Specification TOC
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SECTION 09 64 19 — WOOD COMPOSITION FLOORING

PART 1 - GENERAL

11

1.2

A.

SUMMARY
This section includes laminate wood flooring and underlayment.
SUBMITTALS

Product data.

PART 2 — PRODUCTS

2.1

2.2

PLANK-STYLE FLOORING

Construction: Solid Hardwood with 9-Ply Plywood Birch core.
Color: Hickory with Saddle Finish.

Janka Hardness Scale Rating: 1820.

Thickness: 5/8”

Width: 5”

Basis of design: Provide wood plank flooring equal or equivalent to:
1. Shamrock Environeered Plank Flooring.

UNDERLAYMENT

Multi-use comfort, sound and moisture barrier

1. High density PE/PP foam
2. Thickness: 1Imm
3. Basis of design: provide underlayment equal or equivalent to:

a. Carpet Cushions and Supplies, Laminate Solutions Acoustical Underlayment with Moisture

Barrier

PART 3 — EXECUTION

3.1

A.

3.2

INSTALLATION
Install according to manufacturer’s written instructions.

DELIVERY STORAGE AND HANDLING
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A. Always store cartons horizontally on a fully supported flat surface.
B. Do not stack pallets more than two high.

C. Protect package from forklift or other traffic.

D. Carefully protect package corners and lay boxes horizontally

END OF SECTION 09 64 19

Return to Specification TOC
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SECTION 09 91 00 — PAINTING

PART 1 - GENERAL

11

1.2

13

1.4

SUMMARY

Section includes surface preparation and the application of paint systems on interior substrates.

1. Paint exposed surfaces, except where Contract Documents indicate that the surface or
material is not to be painted or is to remain natural. If an item or a surface is not specifically
mentioned, paint the item or surface the same as similar adjacent materials or surfaces. If a color of
finish is not indicated, Architect will select from standard colors and finishes available.

2. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts,
and labels.
a. Labels: Do not paint over UL, FMG, or other code required labels or equipment name,

identification, performance rating, or nomenclature plates.

DEFINITIONS

A. Temperature: Latex should not be applied when the room temperature is below 50°F. Do not apply
any type of paint in a closed room. Open the windows at the top.

SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

1. The surface must be clean, dry and free of grease or polish.

2. Apply drywall sealer and wait at least 2 hours before applying the finish coat.

Material List: An inclusive list of required coating materials. Indicate each material and cross-reference
specific coating, finish system, and application. Identify each material by manufacturer's catalog
number and general classification.

Manufacturer's Information: Manufacturer's technical information, including label analysis and
instructions for handling, storing, and applying each coating material.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label.

Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient
temperature of 45 deg F. Maintain storage containers in a clean condition, free of foreign materials
and residue.

PART 2 — PRODUCTS
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2.1 PAINT, GENERAL

A. Products:
1. Pure Performance Primer for interior surfaces
a. Color to be chosen from Manufacturer’s Full Line
b. MPI Standards: Provide product that comply with MPI standards indicated and that are listed
in its “MPI Approved Products List”
c. Color: As indicated in Color and Material Legend on Drawings.

2.2 PAINT TYPE PT1, PT2, PT3, PT4

A. Interior Latex Paint

1. Type: 100% Acrylic Latex
2. Gloss: Flat
3. Basis of design: Provide interior latex paint equal or equivalent to:

a. Porter Pure Performance 9-110 Series Paint

2.3 PAINT TYPE: PT5, PT6

1. Type: 100% Acrylic Latex
2. Gloss: Semi-Gloss
3. Basis of design: Provide interior latex paint equal or equivalent to:

a. Porter Pure Performance 9-510 Series Paint

2.4 PRIMER

A. Interior Latex Primer

1. Type: 100% Acrylic Latex
2. Gloss: Flat
3. Basis of design: Provide interior latex paint equal or equivalent to:

a. Porter Pure Performance 9-900 Series Primer
2.5 SEALANT
A. Interior Stain

1. Type: Water-Based Polyurethane
2. Gloss: Satin
3. Basis of design: Provide water-based polyurethane equal or equivalent to:

a. Porter Olympic Premium Water-Based Polyurethane

PART 3 — EXECUTION
3.1 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to
substrates indicated.
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B. Remove hardware, lighting fixtures, and similar items that are not to be painted. Mask items that
cannot be removed. Reinstall items in each area after painting is complete.

C. Clean and prepare surfaces in an area before beginning painting in that area. Schedule painting so
cleaning operations will not damage newly painted surfaces.

3.2 APPLICATION

A. Apply paints according to manufacturer’s written instructions and to recommendations in the “MPI
Manual”.
1. Use brushes only for exterior painting and where the use of other applicators is not practical.
2. Use rollers for finish coat on interior walls and ceilings.
3. Apply at approximately 400 sq. ft/gal.

B. Paint exposed surfaces, unless otherwise indicated.

Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Paint surfaces behind permanently fixed equipment or furniture with prime coat only.
Paint the back side of access panels.

Color code mechanical piping in accessible ceiling spaces.

Do not paint prefinished items, items with integral finish, operating parts, and labels unless
otherwise indicated.

e WwN e

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and
color breaks.
1. If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance.

END OF SECTION 09 91 00

Return to Specification TOC
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SECTION 10 44 16 — FIRE EXTINGUISHERS

PART 1 — GENERAL
1.1 SUMMARY

A. This section includes fire extinguisher and mounting
1.2 SUBMITTALS

A. Product Data
PART 2 — PRODUCTS
21 FIRE EXTINGUISHERS

A. Portable Fire Extinguisher: NFPA 10, listed and labeled for the type, rating, and classification of
extinguisher.

1. Multipurpose Dry-Chemical Type: Monoammonium Phosphate,
a. Ul-rated 3-A:40-B:C, 5.5-Ib nominal capacity
2. Basis of design: provide fire extinguisher equal or equivalent to:

a. Kidde Full Home Fire Extinguisher 21006704

B. Mounting Brackets: Manufacturer’s standard steel, secures fire extinguisher to wall for sizes of fire
extinguishers listed. UL approved with plated or enamel finish.

PART 3 — EXECUTION
3.1 INSTALLATION

A. Install mounting brackets indicated locations at heights acceptable by governing building code and
authority.

B. Install fire extinguishers in manufacturer’s mounting brackets where indicated.

END OF SECTION 1044 16

Return to Specification TOC
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SECTION 11 30 00 — RESIDENTIAL EQUIPMENT
PART 1 - GENERAL
11 SUMMARY

A. This section includes residential equipment of the following types:

1. Television
2. Computer
3. Surround Sound

1.2 SUBMITTALS

A. Submit under provisions of Section 01300.
1. Product Data: Manufacturer's data sheets on each product to be used, including:
a. Model number and selected options for each component.

PART 2 — PRODUCTS
2.1 TELEVISION
A. Sony40” HD LCD TV.
1. Energy Star Compliant.

2. Basis of design: Provide television equal or equivalent to:
a. Sony 40” Internet TV NSX-40GT1.

2.2 BLU-RAY DISC PLAYER

A. Sony Blue ray Disc Player
1. Energy Star compliant.
2. Basis of design: Provide Blu-ray Disc Player equal or equivalent to:
a. Sony Blu-ray Disc Player BDP-S380

2.3 SURROUND SOUND

A. Sony Surround Sound System
1. Basis of design: Provide surround sound system equal or equivalent to:
a. Sony 40” 3D Sound Bar System, model no. HT-CT550W.

2.4 COMPUTER

A. Home Computer

1. Processor: Pentium 4/M or equivalent.

2. RAM: 4GB

3. Screen: 17inch, resolution 1024 x 768 pixel
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4, Operating System: Windows 7/Vista/XP/Windows Server 2003 R2 (32-bit)/Windows Server
2008 R2 (64-bit)
5. Disk Space: 500GB
2.5 ROUTER
A. Wireless Router
1. Wireless Standard: Wireless B+G+N
2. LAN Connection: Ethernet

PART 3 — EXECUTION

3.1 INSTALLATION
A. Assemble and install in accordance with manufacturer's instructions and the following:
1. Securely mount to substrate.
2. Install equipmentplumb and level and in proper relationship to adjacent construction.
3.2 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 11 3000

A. Return to Specification TOC
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SECTION 11 31 00 — RESIDENTIAL APPLIANCES
PART 1 - GENERAL
1.3 SUMMARY

A. This section includes residential appliances of the following types:
Garbage disposals.

Clothes care.

Ovens.

Dishwashers.

Refrigerators.

Icemakers.

Ranges.

Microwave ovens.

PN A WNRE

1.4 SUBMITTALS

A. Submit under provisions of Section 01300.
1. Product Data: Manufacturer's data sheets on each product to be used, including:
Model number and selected options for each appliance.
Preparation instructions and recommendations.
Storage and handling requirements and recommendations.
Installation methods.
List of maintenance parts.
2. Verification Samples: For each finish product specified, two samples, minimum size 6 inches
(150 mm) square, representing actual product, color, and patterns.

®ao oo

PART 2 — PRODUCTS
2.4 GARBAGE DISPOSALS
A. Continuous feed disposers.

1. Basis of design: Provide freezer-refrigerator equal or equivalent to:
a. GE % Horsepower Continuous Feed Disposer, model no. GFC535T.

2.5 CLOTHES CARE

A. Washers.
1. Energy Star compliant.
2. Basis of design: Provide Energy Star frontload washer equal or equivalent to:

a. GE 4.3 IEC Cu. Ft. Frontload Washer, Energy Star, model no. PFWS4600LWW.

B. Dryers.
1. Basis of design: Provide electric dryer equal or equivalent to:
a. 7.5cf Capacity Electric Dryer, model no. PFDS450ELWW
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2.6

2.7

2.8

2.9

2.10

2.11

Accessories

1. Basis of design: Provide clothes washer and dryer pedestals equal or equivalent to:

a. GE SmartDispense Pedestal, model no. SPBD8SQJWW.
b. GE storage pedestal, model no. SPSD157JWW.

OVEN

Built-In ovens.
1. Basis of design: Provide built-in oven equal or equivalent to:
a. GE 30” Built-In Single Wall Oven, model no. JTS10SPSS.

DISHWASHERS

Built-In Dishwashers.
1. Basis of design: Provide built-in dishwasher equal or equivalent to:
a. GE Built-In Dishwasher with Hidden Controls, model no. GLD5768VSS

REFRIDGERATORS

Top-Freezer Refrigerators.
1. Energy Star compliant.

2. Basis of design: Provide Energy Star top-freezer refrigerator equal or equivalent to:

a. GE ENERGY STAR 18.0 Cu. Ft. Top-Freezer Refrigerator, model no. GTH18ISXSS.

ICE MAKERS

Electronic icemakers.
1. Basis of design: provide electric icemaker equal or equivalent to:
a. GE Electronic icemaker, model no. IM4A

RANGES

Induction Cooktops.
1. Basis of design: Provide electric induction cooktop equal or equivalent to:
a. GE Profile 30” Electric Induction Cooktop, model no. PHP900SMSS.

MICROWAVE OVENS

Above the cooktop ovens.

1. Basis of design: Provide above the cooktop microwave oven equal or equivalent to:

a. GE Profile Advantium 120 Abobe-the-Cooktop Oven, model no. PSA1201RSS.

PART 3 — EXECUTION

3.3

AS-BUILT
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A. Do not begin installation until substrates have been properly prepared. Coordinate rough-in with
appliance sizes and utility requirements.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.4 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result
for the substrate under the project conditions.

35 INSTALLATION

B. Assemble appliances and trim and install in accordance with manufacturer's instructions and the

following:

1. Securely mount to substrate.

2 Install appliances plumb and level and in proper relationship to adjacent construction.
3. Connect appliances to building utility, supply and waste systems as applicable.

4 Test for proper operation and drainage. Adjust until proper operation is achieved.

3.6 PROTECTION
C. Protect installed products until completion of project.

D. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION 11 31 00

Return to Specification TOC
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SECTION 12 35 00 — RESIDENTIAL CASEWORK
PART 1 — GENERAL
1.1 SUMMARY
A. Section Includes:
1. Kitchen cabinets, where indicated.
2. Bathroom cabinets, where indicated.
1.2 SUBMITTALS
A. Product Data: For the following:
1. Cabinets.
2. Cabinet hardware.

B. Shop drawings: For cabinets and countertops. Include plans, elevations, details, and attachments to
other work. Show materials, finishes, filler panels, hardware, edge and backsplash profiles, methods of
joining countertops, and cutouts for plumbing fixtures.

PART 2 — PRODUCTS
2.1 CABINET MATERIALS

A. General:
1. Cabinet Box Components: Sides, bottoms, tops: %” Veneer core plywood — certified as C.A.R.B;

Back: 4” Veneer core plywood — Certified as C.A.R.B. Phase 2
2. Cabinet Door material: Plywood with MDF Core — EPP/CPA 3-08, C.A.R.B. Phase 2 Certified

2.2 CABINET TYPES

A. Kitchen and Laundry Cabinet:

1. Basis-of-Design Product: The design for cabinets is based on Grabill Cabinetry: “Benchmark”
series, Frameless Construction

2. Door Style: “CD 105”

3. Wood Type: White Oak Reconstituted Rift-cut

4., Finish: Natural-with no hand rubbing.

B. Bathroom Cabinets

1. Basis-of-Design Product: The design for cabinets is based on Grabill Cabinetry:  “Benchmark”
series, Frameless Construction
2. Door Style: “CD 105"
3. Wood Type: Quarter Sawn Reconstitued Cherry Veneer,
4, Color Finish: Natural Finish-No Hand Rubbing.
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C.

Exposed Materials for all Cabinetry:

1. Doors: %” thick MDF core with reconstituted veneer on front and back with .6 mm edge
banding. Grain is horizontally oriented on door drawer front; not grain matched

2. Case Materials and Shelves: %” Veneer core Plywood with Hard Rock Maple TECHOFOIL
overlay on interior of cabinet case and shelving.

3. Drawer Materials: %” thick Maple Harwood lumber sides and 3/8” thick Veneer core Plywood
bottoms.

4. Drawer Construction: Dovetail

5. Cabinet Finish: Crosslink conversion varnish top coat

D. Cabinet Hardware:

1. Pulls: Stainless Steel Rail Handles: Pull #200128-SS for all areas.
2. Hinges: Blum Concealed 120 Degree European-style self-closing, soft-close hinges.
a. Drawer Guides: Blum Tandem under-mount Full extension with soft close feature.

PART 3 — EXECUTION

3.1 INSTALLATION

A. Install cabinets with no variations in flushness of adjoining surfaces; use concealed shims. Where
cabinets abut other finished work, scribe and cut for accurate fit. Provide filler strips, scribe strips, and
moldings in finish to match cabinet face. Coordinate connections to plumbing fixtures with MEP
contractor.

B. Install cabinets without distortion so doors and drawers fit openings, are aligned, and are uniformly
spaced. Complete installation of hardware and accessories as indicated.

C. Install cabinets and countertop level and plumb to a tolerance of 1/8 inch and 8 feet.

D. Fasten cabinets to adjacent units and to backing
1. Fasten wall cabinets through back, near top and bottom, at ends and not less than 24 inches o.c.

with No. 10 wafer-head screws sized for 1-inch penetration.

E. Fasten countertops by screwing through corner blocks of base units into underside of countertop.
Form seams using splines to align adjacent surfaces, and secure with glue and concealed clamping
devices designed for this purpose.

F. Adjust cabinets and hardware so doors and drawers are centered in openings and operate smoothly
without warp or bind. Lubricate operating hardware as recommended by manufacturer.

END OF SECTION 12 35 30
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SECTION 21 10 00 — WATER-BASED FIRE-SUPRESSION SYSTEMS
PART 1 - GENERAL
1.1 SUMMARY
A. This section includes fire-suppression system and its components.
1.2 DESCRIPTION

A. Work to be performed by the contractor
1. Provide all material and labor and perform all engineering and operations necessary for the
installation of complete and operating fire protection systems as shown on Drawings and as specified
herein.
2. Be completely responsible for the design, layout, installation, testing and certification of the
fire protection system and for acceptance of the system by the Indiana Division of Fire and Building
Safety and the local fire department.

3. Furnish and install equipment and materials including pipe, valves, fittings, sprinklers and
accessories necessary to provide a complete and approved fire protection system

4, Wiring: Wiring shall be provided under the Electrical Division, unless otherwise indicated.

5. Permits and Fees: Apply and pay for all permits and fees required for work under this Section.

1.3 QUALITY OF WORK

A. Regulatory Requirements:
1. Where applicable, comply in both design and installation with the following regulating
agencies, organizations and publications, which include, but are not limited to the following:
a. National Fire Protection Association (NFPA 13-D) Standards
b. Indiana Department of Fire and Building Services

1.4 SUMBITTALS
A. Product Data:
1. Submit manufacturer's data sheets for all equipment and materials including valves, hangers,
sprinklers, hose cabinets, specialties, accessories, etc., proposed for use in the system.
1.5 AS-BUILT DRAWINGS
A. Maintain an accurate record of all changes made to the system layout from that shown on the
approved shop drawings. At completion of the work, and before final acceptance, one set of corrected

reproducible drawings, hydraulic calculations, and maintenance manuals shall be delivered to the
Owner.

PART 2 — PRODUCTS

2.1 GENERAL
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A. An equipment submittal shall be sent and approved before installation.
B. All equipment shall be installed in accordance to NFPA and Manufacturer requirements.
2.2 PUMP

A. Legend | 13D Fire Suppression Pump, 3 HP, 40 psi.
B. SAlisted, LS 38324

2.3 PRESSURE GAUGE

A. ARGO Fire Sprinkler pressure gauge. 0-300 psi. Type 110.10sp

2.4 IPE
A. All enclosed piping shall be 1” diameter CPVC.

B. All exposed piping shall be 1” diameter galvanized steel.

C. Exposed sprinklers located less than 7 ft A.F.F. to be installed with head guard.

2.5 SPRINKLER

A. Reliable F1 Residential Recessed pendent ¥%” orifice.

B. Reliable F1 Residential Horizontal Sidewall %" orifice.

C. Reliable F1 Residential Pendent %" orifice.

2.6 Valves

A. Wilkins 1” Double Check Valve. 950XL..
B. 1” Globe Valve. 175 PSI. NIBCO KT-65-UL

2.7 FIRESTOPPING

A. HILTI FS-ONE High Performance Intumescent Firesop Sealant

PART 3 — EXECUTION
3.1 GENERAL

A. Inspect preceding work. Verify all dimensions before proceeding with work and coordinate all work
and placement of components with other trades.
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3.2

Be responsible for all measurements, fitting and assembly of all work.
INSTALLATION

Drawings indicate general intent and location. Piping shall be installed in the most direct and straight
manner as possible.

Provide sleeves for pipe passing through building walls and floors above grade. The annular spaces

between pipe and sleeves shall be packed tight with caulking or fire barrier material. Provide chrome
plated escutcheon plates large enough to cover the pipe sleeve in finished areas.

All welding to be in accordance with NFPA standards.

Coordinate exact pipe locations with drawings and other trades before design approval and fabrication
of piping. This Contractor shall be responsible for any redesign and fabrication required to fit system
into allowable space.

All piping in finished areas shall be concealed unless shown otherwise.

All vertical lines shall be plumb and horizontal lines shall run parallel to building lines.

Install horizontal piping graded to low points and in manner to make it possible to test and empty
entire system. Provide valves at low points to facilitate system drainage.

Pipe drains to terminate at floor drains or outside the building as shown on the Drawings or as
specified. Location of drains to the building exterior shall be approved by the Owner.

Pipe and fittings shall be inspected for soundness and cleaned of all dirt and other foreign matter prior
to being installed. All damaged pipe and fittings will be rejected.

Protect open pipe ends whenever work is suspended during construction to prevent foreign material
from entering.

Piping passing through non-sprinkler areas shall be adequately protected by fire resistive
construction as approved by the owner and as required by code.

END OF SECTION 21 10 00
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

11

1.2

A.

SUMMARY

This section Includes:

1. Plumbing hangers and supports
2. Cleanouts
SUBMITTALS

Product Data.

PART 2 — PRODUCTS

2.1

2.2

A

HANGERS AND SUPPORTS

Hanger and Pipe Attachments: Factory fabricated with galvanized coatings; nonmetallic plastic bend
support for PEX tubing.

1. PEX Wall Support Brackets1/2”. Watts P667100.

CLEANOUTS

ABS Cleanout Fitting. 2”.

PART 3 — EXECUTION

3.1

3.2

GENERAL PIPING INSTALLATIONS

Install Piping free of sags and bends.

Install fittings for changes in directions and branch connections.

Install sleeves for pipes passing through walls, concrete floors, and roof slabs.

Exterior Wall, Pipe Penetrations: Mechanical sleeve seals installed in steel or cast-iron pipes for wall
sleeves.

Comply with requirements in Division 07 Section “Penetration Firestopping” for sealing pipe
penetrations in fire-rated construction.

Install unions at final connection to each piece of equipment.

GENERAL EQUIPMENT INSTALLATIONS
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A. Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, repair, and replacement of
components. Connect equipment for ease of disconnecting with minimum interference to other
installations.

D. Install equipment to allow right of way for piping installed at required pitch.

3.3 GENERAL METERS AND GAUGES INSTALLATIONS
A. General: Comply with the PHCC National Standard Plumbing Code and manufacturer’s

recommendations.

END OF SECTION 22 05 00
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SECTION 22 11 16 — DOMESTIC WATER PIPING

PART 1 - GENERAL

11

1.2

SUMMARY

This section Includes:

1. Domestic water piping

2. Domestic water pipe fittings

3. Domestic water pipe sleeves

4. Domestic water manifold

5. Special duty valves for domestic water
REFERENCES

Comply with NSF 14 for plastic, potable domestic water piping and components.

Comply with NSF 61 for potable domestic water piping and components.

PART 2 — PRODUCTS

2.1

2.2

PIPING

PEX Tubing
1. Shall conform to ASTM F876, International Plumbing Code (IPC) and meet standard grade
hydrostatic pressure ratings from Plastic Pipe Institute in accordance with TR-4/03.
2. Sizes: %", 3/8”.
3. Basis of design: Provide PEX tubing equal or equivalent to:
a. Zero Lead Viega PEXCoils.

FITTINGS

Lav Adapter

1. Connects 3/8” PEX tubing directly to lavatory faucets

2. Materials: Bronze construction

3. Nut: Metal construction

4 Basis of design: Provide lav adapter equal or equivalent to:

a. Viega Bronze PEX Press Lav Adapter. Stock code: 57002.

Water Closet Adapter

1. Connects 1/2” PEX tubing directly to water closets

2 Materials: Bronze construction

3. Nut: Plastic construction

4 Basis of design: Provide closet adapter equal or equivalent to:

a. Viega Bronze PEX Press Closet Adapter. Stock code: 57004.
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Pipe Sleeves

1. Shall provide press fit for PEX tubing.

2. Material: Stainless steel construction

3. Pipe size: For 3/8” and 1/2” PEX. ASTM F1960, NSF, ASTM F877.
4 Basis of design: Provide pipe sleeves equal or equivalent to:

a. Viega PEX Press Sleeves. Stock codes- 61000 (3/8”), 61040 (3/4”).

Manifold
1. ASTM F 877 plastic or corrosion-resistant-metal assembly, with a plastic corrosion-resistant-
metal valve for each outlet.
2. (14) x %" ports
3. Basis of design:
a. PureFLow MANABLOC Parallel Water Distribution System, model no. 37142.

Special-Duty Valves

1. %" PEX Angle Stop (1/4 Turn): Complies with ASTM F 1087.

2. Union Ball Valves: MSS SP-122, with full-port ball, socket, or threaded detachable end
connectors, and pressure rating not less than 125 psi at 73°.

3. %" PEX Straight Stop: Complies with ASTM F 1087.1 4" threaded check valve, 150 psi
4, %" threaded check valve, 150 psi: Complies with ANSI B1.20

5. %" PROFLOW 10-D hose bib.

Transition Fittings: Manufactured piping coupling or specified piping system fitting. Same size as pipes
to be joined and pressure rating at least equal to pipes to be joined. IAPMO 3558; ANSI/NSF 14- and
61-certified; HUD MR 1269; ICC ESR 1099.

1/2" PEX x 1/2" NPT Brass Male Adapter: Connects PEX tubing to NPT thread.

1/2" PEX x 1/2" NPT Brass Female Adapter: Use with ring for connection.

%" NPT Viega Pro Press Copper Male Adapter: Viega 79230

90° 34" Copper Elbow: Viega 77322

%" Dielectric unions, Viega 79160: Complies with ASME B 16.18, ASME B 16.22

vk wNPE

PART 3 — EXECUTION

3.1

INSTALLATION

Install Viega PEX tubing in accordance with the tubing manufacturer’s recommendations and as
indicated in the installation handbook.

Do not install PEX tubing within 6 inches of gas appliance vents or within 12 inches of any recessed
light fixtures.

Do not solder within 18 inches of PEX tubing in the same waterline. Make sweat connections prior to
making PEX connections.

Do not expose PEX tubing to direct sunlight for more than 30 days.
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E. Ensure no glues, solvents, sealants or chemicals come in contact with the tubing without prior
permission from the tubing manufacturer.

F. Protect PEX tubing with sleeves where abrasion may occur.

G. Use strike protectors where PEX tubing penetrates a stud or joist and has the potential for being struck
with a screw or nail.

H. Use tubing manufacturer-supplied bend supports where bends are less than six times the outside
tubing diameter.

I.  Minimum horizontal supports are installed not less than 32 inches between hangers in accordance
with model plumbing codes and the installation handbook.

J. Minimum vertical supports are installed not less than 10 ft between hangers in accordance with model
plumbing codes and the installation handbook.

K. Maximum length of individual runs is 60 ft.
L. Allow 1/8” in slack per foot of tubing to allow for thermal expansion.
3.2 CLEANING
A. Clean and disinfect potable domestic water piping by filling system with water/chlorine solution with
at least 50 mg/L of chlorine. Isolate with valves and allow standing for 24 hours. Flush system with
clean, potable water until no chlorine is in water coming from system after the standing time.
3.3 PIPING SCHEDULE
A. Above ground Distribution Piping: PEX Piping.
3.4 VALVE SCHEDULE

A. Drawings indicate valve types to be used.

B. Install gate valves close to main on each branch and riser serving two or more plumbing fixtures or
equipment connections and where indicated.

C. Install gate or ball valves on inlet to each plumbing equipment item, on each supply to each plumbing
fixture not having stops on supplies, and elsewhere as indicated.

D. Ball, butterfly, and check valves may be used in matching piping materials.

E. Install drain valve at base of each riser, at low points of horizontal runs, and where required to drain
water distribution piping system.
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F. Install swing check valve on discharge side of each pump and elsewhere as indicated.

G. Install ball valves in each hot-water circulating loop and discharge side of each pump.

END OF SECTION 22 11 16
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SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

11 SUMMARY

A. This section Includes:

1. Backflow prevention
2. Clothes washer outlet boxes
3. Expansion tank

1.2 SUBMITTALS
A. Product Data.
PART 2 — MANUFACTURED UNITS
2.1 BACKFLOW PREVENTION
A. 17" Brass Check valve. WATTS 150S.
2.2 CLOTHES WASHER OUTLET BOXES:
A. Washing machine outlet Box with 1/2" Press Valves.
B. Complies with ASTM F 877 and ASTM F1960.

C. Basis of design: provide outlet box equal or equivalent to:
1. Viega Pureflow Washing Machine Box. Model no. 57001.

2.3 ICE-MAKER OUTLET BOXES
A. Ice-maker outlet box with 3/8" Press Valves.
B. Complies with ASTM F 877 and ASTM F1960.

C. Basis of design: provide outlet box equal or equivalent to:
1. Viega Pureflow Ice-Maker Box. Model no. 57010.

2.4 EXPANSION TANK
A. Capacity: 20 gallon
B. Finish: High UV powder coat

C. Basis of design: Provide pump tank equal or equivalent to:
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1. Wellsaver 20-Gallon Pump Tank. Model no. LPT-20.
PART 3 — EXECUTION
3.1 INSTALLATION
A. Follow installation instructions outlines in 22 11 16 DOMESTIC WATER PIPING.
B. Adhere to manufacturer’s recommendation and installation instructions.
END OF SECTION 22 11 19
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SECTION 22 11 23 - DOMESTIC WATER PUMPS

PART 1 - GENERAL

11

A.

1.2

1.3

A.

SUMMARY

This section includes:
1. Domestic water pump.

SUBMITTALS

Product Data. Include performance curves with operating points plotted on curves, operating
characteristics, electrical characteristics, and furnished specialties and accessories.

REFERENCES

Comply with UL 778 for motor-operated water pumps.

PART 2 — PRODUCTS

21

A.

2.2

DOMESTIC WATER PUMPS

In-Line, Centrifugal Pumps: Factory-assembled and —tested, in-line, close-coupled, canned-motor,
centrifugal pumps. Motor and impeller on common shaft and designed for installation with pump and
motor shaft horizontal. Rated for 80 psi maximum working pressure and 140° F maximum operating
temperature.
1. Basis of design: provide outlet box equal or equivalent to:

a. Dayton 1D876, Automatic Demand Pump (120VAC, 1/2HP, single phase).

MOTORS

Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and
connections specified in Division 26 Sections.

PART 3 — EXECUTION

3.1 INSTALLATION
A. Comply with HI 1.4.
B. Install pumps with access for periodic maintenance, including removal of motors, impellers, couplings,
and accessories.
C. Support pumps and piping so weight of piping is not supported by pump volute.
D. Install electrical connections for power, controls, and devices.
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E. Suspend in-line pumps independent from piping. Use continuous-thread hanger rods and vibration
isolation hangers. Fabricate brackets or supports as required for pumps.

F. Install vertical in-line pumps on concrete bases.

G. Connect piping with valves that are at least the same size as piping connecting to pumps.

H. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

I. Install shutoff valve(s) and strainer on suction side of pumps.

J. Install non-slam check valve(s) and throttling valve(s) on discharge side of pumps.

K. Install pressure sensor in buffer tank outlet piping.

L. Install pressure gages on suction and discharge of each pump. Install at integral pressure gage tapings

where provided.

END OF SECTION 22 11 23
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SECTION 22 12 00 - FACILITY POTABLE-WATER STORAGE
PART 1 - GENERAL
11 SUMMARY

A. This section Includes:
1. Potable water storage tank.

1.2 SUBMITTALS

A. Storage tank product data.
B. Shop drawings.

PART 2 — PRODUCTS
2.1 POTABLE-WATER SUPPY STORAGE TANK

A. Polyethylene Potable-Water Storage Tank: One single-chamber, molded, all polyethylene, fabricated
for potable-water storage tank application.

1. Capacity: 1050 gal.

2. Medium duty (1.5 S.G.)

3. Dimensions: 85” Height x 72” Diameter, 16”@ opening

4 Basis of design: Provide potable-water storage tank equivalent or equal to:

a. ChemTainer 1050 Gallon Conical Bottom Bulk Storage Tank, Part number: TN7285JP

2.2 POTABLE-WATER WASTE STORAGE TANK

A. Polyethylene Potable-Water Storage Tank: One single-chamber, molded, polyethylene, flat bottomed,
fabricated for potable-water storage tank application

1. Capacity: 1050 gal.

2. NSF/ANSI Standard 61

3. Dimensions: 54” Height, 86” Diameter, 16”@ opening

4 Basis of design: Provide potable-water storage tank equivalent or equal to:

a. Ace Roto-Mold Vertical Tank. Part no. VT1050-86.

PART 3 — EXECUTION
31 FACILITY POTABLE-WATER STORAGE TANK INSTALLATION
A. Install potable-water storage tanks level.
B. Install polyethylene potable-water storage tanks according to guidelines.
1. Accessibility, ease of maintenance, and removal should be taken into consideration when installing

tanks.
2. Adequately support all pipes and valves. Do not apply excess weight on water tanks.
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3. Tanks are not designed for storage of fluid in vacuum conditions or higher pressure above
atmospheric.
4. Use caution when handling all tanks.
C. Fill potable-water supply storage tank with potable water.

END OF SECTION 22 12 00
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SECTION 22 13 16 — SANITARY WASTE AND VENT PIPING
PART 1 - GENERAL
11 SUMMARY

A. This section Includes:
1. Sanitary waste piping

1.2 SECTION REQUIREMENTS
A. Minimum Pressure Requirement for Soil, Waste, and Vent: 4.5 psi.

B. Comply with NSF 14, “Plastic Piping Components and Related Materials,” for plastic piping
components.

PART 2 — PRODUCTS
2.1 PIPING

A. ABS Pipe and Fittings: ASTM D 2665, Schedule 40, plain ends.

1. 1-1/2” diameter, ABS Pipe
2. 2” diameter, ABS Pipe
3. 3” diameter, ABS Pipe

2.2 FITTINGS

A. Air admittance valve

1. 2” NPT Threads

2. Tensions membrane: Neoprene
3. Sensitivity: -0.1psi

4 Basis of design:

a. Oatey 20 DFU Sure-Vent Air Admittance Valve with Schedule 40 Adapter. Product no. 39016.

B. ABSP-Trap
1. ASTM D 2665, Schedule 40
2. 1.5”

PART 3 — EXECUTION
3.1 PIPING INSTALLATION

A. Comply with requirements in Division 22 Section “Common Work Results for Plumbing” for basic
piping installation requirements.
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3.2

Install wall penetration system at each pipe penetration through foundation wall. Make installation
watertight. Comply with requirements in Division 22 Section “Common Work Results for Plumbing” for
wall penetration systems.

Make changes in direction for soil and waste drainage and vent piping using appropriate branches,
bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks
if change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and 1/8-
bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe. Straight
tees, elbows, and crosses may be used on vent lines. Do not change direction of flow more than 90
degrees. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
Reducing size of drainage piping in direction of flow is prohibited.

Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise
indicated.

Horizontal Sanitary Drain: %4” per ft slope downward in direction of flow for piping NPS 2” and smaller;
1/8” per ft slope downward in direction of flow for piping NPS 4” and larger.

Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
Install PVC soil and waste drainage and vent piping according to ASTM D 2665.
Install underground PVC soil and waste drainage piping according to ASTM D 2321.

Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities
having jurisdiction.

Comply with requirements in Division 22 Section “Common Work Results for Plumbing” for basic
piping joint construction.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder;
and ASTM B 828 procedure unless otherwise indicated.

Comply with requirements in Division 22 Section “Common Work Results for Plumbing” for pipe
hanger and support devices.

PIPE SCHEDULE
Aboveground Applications: ABS plastic, DWV pipe and fittings with solvent-cemented joints.

Belowground Applications: ABS plastic, DWV pipe and fittings with solvent-cemented joints.

END OF SECTION 22 13 16
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SECTION 22 13 42 - FACILITY PACKAGED SEWAGE PUMPING STATIONS

PART 1 - GENERAL

11 SUMMARY

A. This section Includes:

1.

Sewage pumping kit.

1.2 SECTION REQUIREMENTS

A. Submittals: Product Data

B. Pump performance curve.

PART 2 — PRODUCTS

2.1 PACKAGED SEWAGE PUMPING STATION

A. BASIN:
1.

2.
3.
4

B. PUMP:

Poly molded 24” x 24” basin

Cover: On-piece molded PSF cover with integrated molded foam seal
Capacity: 41 gallon.

4" inlet, predrilled.

Threaded, 2” vent and 2” discharge piping connections

[Cast iron/thermoplastic] construction sewage pump
Full 2” solids capacity

[0.4 HP/0.5HP]

115 Volts

C. Basis of design: Provide sewage pumping kit equivalent or equal to:

1.

Zoeller Preassembled 24” x 24” Sewage System, Model [211/264/266].

PART 3 — EXECUTION

3.1 INSTALLATION

A. Install basin level.

B. Install close to main drain.

C. Follow manufacturer’s assembly instructions.

D. Fill pit with a little water, to ensure it doesn’t move.

E. Connect and hang all piping in accordance with Section 22 05 00.
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END OF SECTION 22 13 42
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SECTION 22 33 00 — RESIDENTIAL ELECTRIC DOMESTIC WATER HEATERS
PART 1 - GENERAL
11 SUMMARY

A. This section includes:
1. Water heaters

1.2 SUBMITTALS

A. Product Data. Including capacity, temperature setting range, control type, dimensions, and power
ratings.

PART 2 — PRODUCTS
2.1 ELECTRIC WATER HEATERS

A. Electrical Requirements

1. Dedicated 30 Amp min. required
2. 240V
3. 4,500 Watts max.

B. Energy factor (hybrid mode): 2.35
C. Unit capacity: 50 Gallons

D. Dimensions:

1. Depth: 21 % in.
2. Height: 60 % in.
3. Width 21 % in.

E. Operating pressure: 20-125 PSI
F. ENERGY STAR qualified.

G. Basis of design: Provide hybrid electric-heat pump water heater equal or equivalent to:
1. GE Geospring Hybrid, model no. GEHS0DNSRSA.

PART 3 — EXECUTION
3.1 INSTALLATION

A. Water heaters shall be installed level and plumb.
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B. Waster heaters shall be installed and connected in accordance with manufacture’s written
instructions.
C. Water heaters shall be set at 120 degrees F.

END OF SECTION 22 33 30
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SECTION 22 41 00 — RESIDENTIAL PLUMBING FIXTURES

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

This section Includes:

1. Water closets

2. Baths and Showers and accessories
3. Faucets

4 Sinks

SUBMITTALS

Product Data for each type of plumbing fixture, including trim, fittings, accessories, appliances,
appurtenances, equipment, and supports.

REFERENCES

Comply with requirements in ICC A117.1, “Accessible and Usable Buildings and Facilities” for plumbing
fixtures for people with disabilities.

Comply with requirements in Public Law 102-486, “Energy Policy Act,” about water flow and
consumption rates for plumbing fixtures.

Comply with NSF 61, “Drinking Water System Components - Health Effects,” for fixture materials that
will be in contact with potable water.

PART 2 — PRODUCTS

2.1

2.2

WATER CLOSETS

A. PF4. Round front, elongated bowl| water closet.

1. Material: Vitreous china construction.

Trapway: 2-1/8" glazed.

Dimensions: 27-1/2” L x 19-5/8” W x 28-1/4" H

12" rough-in less supply.

1.28 GPF

Polished chrome trip lever

Basis of design: provide water closet equal or equivalent to:
a. Kohler Wellworth Class Five Toilet, Model K3577.

NowuswnN

BATH AND SHOWER

A. PF2: Alcove-style, one-person, rectangular bathtub.

1. Material: Cast-iron construction with slip resistant surface finish in tub.
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2. Dimensions: 60” L x 34-1/4” W x 14” H.
3. Finish: White

4, Extra 4” ledge

5. Left drain.

6.

Basis of design: Provide bathtub equal or equivalent to:
a. Kohler Villager Bath, Model K-713.

B. PF3: Bath and shower trim to include showerhead, handle, and bath faucet.
Material: Brass construction
Handle: lever handle
Diverter: Push-button
Finish: Polished chrome
Also provide all necessary valves and stops as required by manufacturer
Basis of design: Provide bath and shower trim equal or equivalent to:

a. Kohler Marguax Rite-Temp Bath and Shower Trim. Model K-T16233-4.

ok wWwNE

C. PF8: Diverter Spout
1. Material: Polished Chrome
2. Basis of design: Provide diverter spout equal or equivalent to:
a. Kohler Memoirs Diverter Spout. Model K-496.

D. PF9: Bath and Shower Valve
1. Material: Brass and Plastic
2. Basis of design: Provide bath and shower valve equal or equivalent to:
a. Kohler Rite-Temp Valve. Model K-304.

E. PF8: Through-the-floor bath drain.

Material: Brass construction

Finish: Polished chrome

Includes adjustable trip lever drain

1-1/2” Connection

Removable grid strainer

Product shall be intended for 14” deep bath installations.

Basis of design: Provide bath drain equal or equivalent to:
a. Kohler Swiftflo bath drain. Model K-11660.

NousrwnNRE

2.3 FAUCETS

A. PF6: Single-control lavatory faucet.

Material: Brass construction

Finish: Polished chrome

Flow rate: 1.5 gallon per minute

Spout reach: 4-3/8”

Valve: One-piece, self-contained ceramic disc valve, which allows both volume and
temperature control and temperature memory
6. Product shall include pop-up drain with lift rod and tailpiece

ukhwnNRE
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B.

2.4

7. Basis of design: Provide single-control lavatory faucet equal or equivalent to:
a. Kohler Panache Single-Control Lavatory Faucet. Model K-18140.

PF5: Pull-down kitchen sink faucet.
1. Material: Metal construction
2. Finish: Polished Chrome.
3. Flow rate: 2.2 gallons per minute
4, Spout: 9” reach, 360 degree rotation
5. Valve: remote, one-piece, self-contained ceramic disc valve, allowing volume and temperature
control and temperature memory
6. Product shall include high-temperature limit setting, aerated flow, and pause function.
7. Basis of design: Provide pull-down kitchen sink faucet equal or equivalent to:
a. Kohler Simplice Pull-Down Kitchen Sink Faucet. Model K-647.

SINKS

PF1: Double (equal) compartment under counter sink.

1. Material: 18 gauge stainless steel construction

2. Finish: Stainless steel

3. Dimensions: 28-3/4” Lx 15” W x 7-5/8” H

4 Basis of design: Provide under counter sink equal or equivalent to:

a. Kohler Undertone Undercounter Sink. Model K-3180.

PF7: Under counter lavatory sink.

1. Body Material: Vitreous China

2 Finish: White.

3. Product shall include overflow protection and without faucet holes.

4 Basis of design: Provide under counter lavatory sink equal or equivalent to:

a. Kohler Verticyl Undercounter Lavatory. Model K-2882.

PART 3 — EXECUTION

3.1 INSTALLATIONS
A. Install fitting insulation kits on fixtures for people with disabilities.
B. Install fixtures with flanges and gasket seals.
C. Install flushometer valves for accessible water closets with handle mounted on wide side of
compartment. Install other actuators in locations that are easy for people with disabilities to reach.
D. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of
compartment.
E. Fasten wall-hanging plumbing fixtures securely to supports attached to building substrate when
supports are specified, and to building wall construction where no support is indicated.
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F. Fasten floor-mounted fixtures to substrate. Fasten fixtures having holes for securing fixture to wall
construction, to reinforcement built into walls.

G. Fasten wall-mounted fittings to reinforcement built into walls.

H. Fasten counter-mounting plumbing fixtures to casework.

I.  Secure supplies to supports or substrate within pipe space behind fixture.
J.  Set shower receptors and mop basins in leveling bed of cement grout.

K. Install individual supply inlets, supply stops, supply risers, and tubular brass traps with cleanouts at
fixture.

L. Install water-supply stop valves in accessible locations.
M. Install traps on fixture outlets.
N. Fixtures having integral traps. Omit traps on indirect wastes unless otherwise indicated.

O. Install disposers in sink outlets. Install switch where indicated, or in wall adjacent to sink if location is
not indicated.

P. Install hot-water dispensers in back top surface of sink or in counter with spout over sink.
Q. Install escutcheons at wall, floor, and ceiling penetrations in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutcheons where required to conceal protruding pipe

fittings.

R. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, mildew-
resistant, silicone sealant. Match sealant color to fixture color.

S. Install piping connections between plumbing fixtures and piping systems and plumbing equipment.
Install insulation on supplies and drains of fixtures for people with disabilities.

T. Ground equipment.

END OF SECTION 22 41 00

Return to Specification TOC
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SECTION 23 07 00 — HVAC INSULATION
PART 1 — GENERAL
1.1 SUMMARY
A. This section includes:
1. Blanket-type duct insulation material.
2. Self-adhesive foam and foil duct insulation.
1.2 RELATED SECTIONS
A. Section 23 31 00 — HVAC DUCT & CASING
B. Section 23 33 00 — DUCT ACCESSORIES

PART 2 — PRODUCTS

2.1 BLANKET-TYPE DUCT INSULATION MATERIAL
A. Fiberglass thermal duct insulation with stapling/taping tab along one edge, foil covered.

B. Basis of design; provide insulation equal or equivalent to:

1. CertainTeed QuickWrap Insulation.
a. 2" thick fiberglass, 24” wide.
b. R-6.9.

2.2 SELF-ADHESIVE FOAM AND FOIL DUCT INSULATION
A. Self-adhesive foam and foil duct insulation, 12” width, 1/8” thickness, thermal insulation rating of R-6.
B. Basis of design; provide insulation equal or equivalent to:
1. Frost King Foam & Foil Duct Insulation
a. 12”"x1/8” x 15
PART 3 — EXECUTION
3.1 INSTALLATION

A. Install according to manufacturer’s written instructions and recommendations

B. Seal all ducts prior to installation of insulative materials.
C. Ensure sheet metal is clean, and dry prior to insulation of product.

D. An overlap (taping flap) of 2” is required to connect sections of blanket-type duct insulation.
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E. Aself-adhered overlap of 1” is required for connections of sections of self-adhesive foam and foil

insulation.
F. Utilize self-adhesive foam and foil duct insulation on all supply ducts of diameter less than ten inches.
G. Utilize blanket-type duct insulation material on all supply ducts of diameter greater than ten inches.
END OF SECTION 23 07 00
Return to Specification TOC
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SECTION 23 09 00 — INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

1.3

1.4

15

A.

SUMMARY

This section includes programmable thermostat.

RELATED SECTIONS

Section 25 50 00 - INTEGRATED AUTOMATION FACILITY CONTROLS
Section 25 90 00 - INTEGRATED AUTOMATION SEQUENCE OF OPERATIONS
SUBMITTALS

Product data.

PART 2 — PRODUCTS

2.3

THERMOSTAT

Programmable, 7” high definition, color touch screen with wireless connectivity to gather and display
weather data, including forecasts, radar images and weather alerts and monitor energy-efficiency.

Basis of design: provide thermostat equal or equivalent to:
1. Trane ComfortLink Il XL950

PART 3 — EXECUTION

3.2 INSTALLATION
A. Install according to manufacturer’s written instructions and recommendations
B. Program according to DIV 25.
END OF SECTION 23 09 00
Return to Specification TOC
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SECTION 23 31 00 — HVAC DUCTS AND CASINGS

PART 1 - GENERAL

11

1.2

1.3

SUMMARY

A. Section Includes:

1. Duct materials.

2. Insulated flexible round duct.

3. Double-wall, insulated round ducts.
4. Flat rectangular ducts.

5. Single wall spiral round ducts.
RELATED SECTIONS

Section 23 07 00 — HVAC Insulation
Section 23 23 00 — Duct Accessories
SUBMITTALS
Product data.

Shop drawings: detailed supply and return layout of entire system with applicable details to be
submitted for engineer’s approval.

PART 2 — PRODUCTS

2.1

2.2

2.3

DUCT MATERIALS
Fasteners: Rivets, bolts, or sheet metal screws.

Hanger rod: ASTM A36/A36M galvanized steel, threaded both ends, threaded one end, or
continuously threaded.

FLAT RECTANGULAR DUCTS

Galvanized steel duct: ASTM A653 galvanized steel sheet, lock-forming quality, having G60 zinc coating
in conformance with ASTM A90/A90M.

SINGLE-WALL SPIRAL ROUND DUCTS

Galvanized steel duct: ASTM A653 galvanized steel sheet, lock-forming quality, having G60 zinc coating
in conformance with ASTM A90/A90M.

PART 3 — EXECUTION
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3.1 INSTALLATION

A. |Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards — Metal and
Flexible.

B. During construction, install temporary closures of metal or taped polyethylene on open ductwork to
prevent construction dust from entering ductwork system.

C. Use crimp joints with or without bead or beaded sleeve couplings for joining round duct sizes 8 inch
and smaller.

D. Use double nuts and lock washers on threaded rod supports.
E. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

F. Set plenum doors 6 to 12 inches above floor. Arrange door swing so fan static pressure holds door in
closed position.

G. Casings: Install floor mounted casings on 4 inch high concrete curbs. At floor, rivet panels on 8 inch
centers to angles.

H. Use remote linkage dampers above gypsum ceilings or where not accessible.
END SECTION 23 31 00

Return to Specification TOC
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SECTION 23 33 00 — DUCT ACCESSORIES

PART 1 - GENERAL

11 SUMMARY

A. Section includes:

1. Back-draft dampers.

2 Duct access doors.

3. Flexible duct connections.
4 Self-sealing, round fittings.

1.2 RELATED SECTIONS
A. Section 23 07 00 — HVAC Insulation
B. Section 23 31 00 — HVAC Ducts and Casings
1.3 SUBMITTALS
A. Product data.
PART 2 — PRODUCTS
2.1 BACK-DRAFT DAMPERS

A. Product Description: Multi-Blade, back-draft dampers.

B. Parallel-action, gravity-balanced or counter-balanced as indicated.

C. Fabrication: Galvanized 16 gage thick steel. Blades, maximum 6 inch width, with felt or flexible vinyl
sealed edges. Blades linked together in rattlefree manner with 90-degree stop, steel ball bearings, and
plated steel pivot pin.

D. Furnish dampers with adjustment device to permit setting for varying differential static pressure.

2.2 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.

B. Connector: Woven Fiberglass.

1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric conforming to NFPA
90A, minimum density 24 oz per sq yd.
2. Temperature rating -40 degrees F to 250 degrees F, .024” thick.
3. Dura Dyne Durolon or approved equal.
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2.3

2.4

SELF-SEALING GASKETS

Product Description:
1. Self-sealing adhesive rubber gasket tape for non-sealed duct flanges between house “cores.”
2. Constructed of pre-formed expanded rubber with an adhesive backing strip.
3. Size: 14 mm x 6 mm.

INSULATED FLEXIBLE DUCTS

Product Description: Two ply vinyl film supported by helical wound spring steel wire; fiberglass
insulation; polyethylene vapor barrier film.

1. Pressure Rating: 10 inches wg positive and 1.0 inches wg negative.

Maximum Velocity: 4000 fpm.

Temperature Range: -10 degrees F to 160 degrees F.

Thermal Resistance: 4.2 square feet-hour-degree F per BTU.

Diameter: 6”.

e WwnN

PART 3 — EXECUTION

3.1

3.2

EXAMINATION
Before installation, verify ducts and equipment installations are ready for accessories.

Check location of air outlets and inlets and make necessary adjustments in position to conform to
architectural features, symmetry, and lighting arrangement.

INSTALLATION

Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction Standards - Metal
and Flexible.

Install permanent duct test holes where required for testing and balancing purpose.

Limit flexible duct lengths to a maximum of 5 feet on low pressure duct and 1 foot on medium
pressure duct.

END SECTION 23 33 00

Return to Specification TOC
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SECTION 23 37 00 — AIR INLETS AND OUTLETS
PART 1 — GENERAL
1.1 SUMMARY
A. Section Includes:
1. Diffusers
2. Grilles
1.2 RELATED SECTIONS
A. Section 23 31 00 — HVAC Ducts and Casings
1.3 SUBMITTALS
A. Manufacturer literature and data.
PART 2 — PRODUCTS
2.1 TWO-WAY SUPPLY DIFFUSER
A. 6” X6” Neck size:
a. Model #:ABSWWH466
Material: Galvanized Steel

b.
c. 4-way Air Deflection
d. Manufacturer: Accord

B. 8” X 8” Neck size:

Model #:ABSWWH488
Material: Galvanized Steel
4-way Air Deflection
Manufacturer: Accord

oo oo

C. 10” X 8” Neck size:
a. Model #:ABSWWH3108
b. Material: Galvanized Steel
c. 3-way Air Deflection

D. Noise Criteria: NC< 30
2.2 RETURN AIR GRILLE
A. 6” x6” Neck Size

a. Model #: ABRGWH66
b. Material: Galvanized Steel
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c.  White Finish
d. Manufacturer: Accord

B. 8” x6” Neck Size
a. Model #: ABRGWS86
b. Material: Galvanized Steel
c.  White Finish
d. Manufacturer: Accord

C. 8" x8” Neck Size
a. Model #: ABRGWS8S8
b. Material: Galvanized Steel
c. White Finish
d. Manufacturer: Accord

D. 18” x3” Neck Size
a. Material: Solid Oak
b. Clear Coat Finish
E. Noise Criteria: NC< 30
PART 3 — EXECUTION
3.1 INSTALLATION
A. Protection and Cleaning: Protect equipment and materials against physical damage.
B. All ducts, if exposed to view, must be painted to match adjacent wall or ceiling.

3.2 OPERATION AND PERFORMANCE TESTS

A. Ensure required airflow and distribution throughout space per volumetric requirements after

installation.
END SECTION 23 37 00
Return to Specification TOC
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SECTION 23 40 00 — HVAC AIR-CLEANING DEVICES
PART 1 — GENERAL
1.1 SUMMARY
A. This section includes whole-house combined particulate and electronic air filtration system.
1.2 RELATED SECTIONS
A. INDOOR CENTRAL-STATION AIR-HANDLING UNITS —23 73 00
13 SUBMITTALS
A. Product Data, Including:
1. Published literature: indicate capacities, ratings, gages, and finishes of materials, and electrical
characteristics and connection requirements.

PART 2 — PRODUCTS

2.1 TRANE CLEANEFFECTS WHOLE HOUSE AIR CLEANER

A. Model Number: TFD235ALAH000C
B. Overall Dimensions: 7-1/2” X 23-1/2” X 21”
C. Clean air delivery rate: 1200
D. Airflow range: 350-1600 CFM
E. Input power: 24-volt
PART 3 — EXECUTION
3.1 INSTALLATION
A. Follow the equipment manufacturer's instructions for handling and installation.

B. Install units with adequate spacing and access for cleaning and maintenance of filters.

END OF SECTION 23 40 00

Return to Specification TOC
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SECTION 23 42 00 — GAS-PHASE AIR FILTRATION
PART 1 — GENERAL
11 SUMMARY

A. This specification describes a living wall system, which was designed and built at Purdue University to
provide air filtration in the environment.

B. System includes:

Matrix material
Water basin
Irrigation System
Air plenum
Sump pump
Vegetation
Edging details

NouswNRE

1.2 RELATED SECTIONS

A. Section 23 31 00 - HVAC Ducts and Casings
B. Section 26 51 00 — Interior Lighting

13 SUBMITTALS
A. Product Data
B. Shop Drawings
PART 2 — PRODUCTS
2.1 MANUFACTURER
A. Custom
2.2 Biowall
A. Product Description: The Biowall is installed within the home and consists of various plant species and
their associated root microorganisms, which are embedded into a vertical porous matrix. The
biological system is maintained by a pump, which feeds nutrients and water to the top of the wall and
flows downward toward a collection basin. The unit is made up of the matrix material, water basin,
sump pump, vegetation, and an air plenum connecting the unit into the central return of the HVAC
system. The HVAC system draws air through the Biowall. Domestic water supply and drainage should

be located nearby as well as electric power. The supply water line must be provided with a shut-off
valve installed by others.
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B. Matrix material: The matrix material provides the support structure for the plant material. The matrix
material must be air-permeable and porous enough to allow the roots of the plants to intertwine.
1. Basis of design: provide HVAC filter and trellis support equal or equivalent to:
a. Flanders Naturalaire Cut-to-Fit 24”x36”
b. 2'x6’ composite trellis

C. Water basin and gutter system: The gutter collects any water discharge from the plants and discharges
it into tubing and then into a water basin that sits below the Biowall.
1. Basis of design: provide gutter system and water basin equal or equivalent to:
a. 2”"Hx2”D x 24”W stainless steel gutter
b. 9”Hx 12”D x 16”W stainless steel basin with 5” tall legs

D. Irrigation System: The irrigation system involves supply water to the wall with a connection to a float
valve in the basin, pumping water through hose to the top of the wall, discharging the majority of the
water through a PVC manifold, pumping some water back down to a discharge drain to keep the water
from becoming contaminated, collecting condensate from the ducted-dehumidifier, and an overflow
connection to a discharge drain
1. Basis of design: provide an irrigation system equal or equivalent to:

a. Kerick %” adjustable mini float valve, Model: MAB22 with 4” float

b. TotalPond %" ID flexible tubing to run from sump pump to manifold

c. %" PVC pipe with holes drilled across length to allow water to discharge evenly and
appropriate connections to attach to flexible tubing

d. TotalPond 4" ID flexible tubing to run from manifold into overflow with PVC ball valve inline to
control how much water is discharged down the drain

e. Make any required modifications to route the condensate line from the ducted-dehumidifier
into the water basin

f. 17" PVC pipe to 1” PVC pipe, connected into basin and routed to nearby waste drain

E. Air plenum: The plenum must meet or exceed the following: made of aluminum or stainless steel
unless otherwise noted, class “A” fire rating, UV resistant, and temperature range -40°F to 176°F+
1. Basis of design: provide an air plenum equal or equivalent to:
a. 73" Hx 20" D x 24” W stainless steel plenum with a slight angle on the bottom to allow water
to run into the front gutter system, and 18” tall legs. The plenum should have a 6 inch duct connection
in the top.

F. Sump pump: The pump circulates the water from the bottom of the wall to the top of the wall and is
sized based on the width and height of the wall.
1. Basis of design: provide a sump pump equal or equivalent to:
a. TotalPond Pond Pump 210 GPH: http://www.total-pond.com/pond-supplies/pumps/pond-
pump-210-gph-pump-dd11210

G. Vegetation: The wall can be composed of a many different types of plants, but there are some
considerations that need to be made. Plants should be chosen based on their effective removal rates
of volatile organic compounds and need to be able to survive indoors.

1. Basis of design: provide vegetation equal or equivalent to:
a. Heartleaf Philodendron, 3”, QTY: 30
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H.

b. Golden Pothos, 3”, QTY:30

Edging details: The Biowall and any lighting may be edged with wood, metal, plastic or other materials
to match the proposed or existing facade of the building. A cover should also be built to conceal the
bottom of the wall where the plumbing and water basin is.

PART 3 — EXECUTION

3.1 STORAGE
A. Vegetation materials must be stored in a secure, cool shady environment out of direct sunlight prior to
installation. Vegetation must be protected from rapid temperature changes of more than 30°F per
hour. All vegetation is to be installed within 1 day of being delivered.
B. All other materials (non-living) should be stored in a dry location out of direct sunlight with original
packaging and documentation left intact prior to installation.
3.2 EXAMINATION
A. Verify ductwork is ready for Living Wall installation.
B. Verify domestic water lines (supply and drain) are ready for Living Wall installation.
C. Verify electricity is nearby for pump and outlets are in working order.
3.3 INSTALLATION
A. The NauralAire filter should be assembled with other filters to match the size of the wall. It would be
assembled with an equally sized filter, one on top of the other, to allow more depth for the plant roots
to attach.
B. The filter should be attached to the trellis with green zip ties.
C. Aslot should be cut into the filter and the vegetation placed within the slot and wrapped with
rockwool.
D. The wall surface must be free and cleared of any obstructions prior to the installation of the Living Wall
brackets or support structure.
E. Waterproofing or vapor barrier that may have been specified should be applied or installed prior to
any mounting brackets or stand off structure being installed
F. The brackets or support structure must be mounted to the wall using appropriate fasteners to support
the load of the Living Wall when fully saturated. All brackets or structures must be perfectly level.
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G. Connect supply line and drain lines

H. Connect float valve to main water line and to electricity per manufacturer instructions
I.  Route condensate into basin

J.  Connect required ductwork in accordance with Section 23 31 00.

K. Place growth medium with attached vegetation into the plenum

L. Irrigation controllers, check valves, pressure reducers and evacuation ports should be installed once
main water lines are connected on the wall

M. An irrigation test must be preformed after installation to check that the system is functioning properly.

END OF SECTION 23 42 00

Return to Specification TOC
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SECTION 23 72 23 — PACKAGED AIR-TO-AIR ENERGY RECOVERY UNITS
PART 1 — GENERAL
1.1 SUMMARY
A. Section includes packaged static plate enthalpic-energy recovery ventilator and related parts.
1.2 RELATED SECTIONS
A. HVACDUCTS AND CASING -23 33 00
13 SUBMITTALS
A. Product Data, Including:
1. Published literature: indicate airflow range and directions, ratings, ventilation and energy
performance data, dimensions, and electrical characteristics and connection requirements.
1.4 REFERENCES
A. Underwriters Laboratories 1812
B. Home Ventilating Institute: CSA 439

PART 2 — PRODUCTS

2.1 TRANE FRESHEFFECTS ENERGY RECOVERY VENTILATOR (ERV)

A. Model Number: TERVR100A9P00A
B. Blower Assembly:
a. Two blower wheels, with one operating speed. One, 0.09 HP motor with an nominal motor

speed of 1750 RPM.

C. Filter:
a. Cleanable polyester filter, furnished with equipment.

D. Electrical Requirements:
a. 120Volts, 1.3 Amps

E. Ventilation:
a. Continuous or intermittent ventilation, with passive defrost.

PART 3 — EXECUTION

3.1 INSTALLATION
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A. Follow the equipment manufacturer's instructions for handling and installation, and setting up of
ductwork for maximum efficiency.

B. Seal ductwork tightly to avoid air leakage.

C. Insulate ductwork to outdoor exhaust and fresh air intake.

D. Ensure spacing of at least 10’ between outdoor exhaust and fresh air intake.

E. Do not locate fresh air intake within 10’ of any exhaust or potential contaminant sources.
Install units with adequate spacing and access for cleaning and maintenance of filters.

END SECTION 23 72 23

Return to Specification TOC
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SECTION 23 73 00 — INDOOR CENTRAL-STATION AIR-HANDLING UNITS
PART 1 — GENERAL
1.1 SUMMARY
A. Section includes modular factory fabricated air-handling units and accessories.
1.2 RELATED SECTIONS
A. Section 23 31 00 — HVAC DUCTS AND CASING
B. Section 23 33 00 — DUCT ACCESSORIES
C. Section 23 40 00 — HVAC AIR-CLEANING DEVICES
1.3 SUBMITTALS
A. Product Data, Including:
1. Published literature: indicate capacities, ratings, gages, and finishes of materials, and electrical
characteristics and connection requirements.

PART 2 — PRODUCTS

2.1 TRANE HYPERION VARIABLE SPEED MODULAR MULTI-POSITION AIR HANDLER

A. Model Number: TAM8SAOC36H31SA
B. Cabinet:
a. Composite outside and inside casing and floor plate.
b. Insulation: Foam-filled double wall, R-4.2 insulating value.
c. Overall Dimensions: 57-1/4” X 23-1/2” X 21-1/4”
C. Indoor Fan: centrifugal , variable speed, % HP, with slide-out construction.

D. Indoor Coil: plate fin, EEV refrigerant control, all-aluminum construction.

E. Filter Size: Trane CleanEffects air cleaner. See HVAC AIR-CLEANING DEVICES — 23 40 00.

F. Auxiliary Heat: Electric resistance attachment, Trane BAYEVACO5BK1AA.
a. Minimum airflow: 720 CFM (with heat pump)
b. Capacity: 4.8 kW (16392 BTUH)
PART 3 — EXECUTION
3.1 INSTALLATION

A. Follow the equipment manufacturer's instructions for handling and installation.

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[INDOOR CENTRAL-STATION AIR-HANDLING UNITS] [237300]-1

248



B. Seal ductwork tightly to avoid air leakage.
C. Install units with adequate spacing and access for cleaning and maintenance of filters.
D. Attach to supply and return duct with a flexible duct connection to attenuate sound and vibration. See

SECTION 23 33 00 — DUCT ACCESSORIES

END SECTION 23 73 00

Return to Specification TOC
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SECTION 23 81 43 — AIR SOURCE UNITARY HEAT PUMPS
PART 1 — GENERAL
1.1 SUMMARY
A. Section includes packaged outdoor unit heat pump/air conditioner and related equipment.
1.2 RELATED SECTIONS
A. INDOOR CENTRAL-STATION AIR-HANDLING UNITS —23 73 00
13 REFERENCES
A. ARI Standard 210/240, 270
B. National Electric Codes
C. AHRI Standard 270-2008
1.4 SUBMITTALS
A. Product Data, Including:
1. Published literature: indicate capacities, ratings, gages, and finishes of materials, and electrical
characteristics and connection requirements.

PART 2 — PRODUCTS

2.1 TRANE XL20i HEAT PUMP (2 TON)

A. Model Number: 4TWZ0024-SUB-100.03

B. Compressor — Climatuff:

1. Two-stage compressor, with start components, insulation blanket, and compressor heat.
C. Fan:
1. One - 27.6” dia. direct drive, two speed fan (759/493 RPM), with one - 1/3 HP motor.

D. Coil —Spine Fin:
1. EEV refrigerant control, 3/8” tube size.

E. Refrigerant:
1. R-410A, 10 lbs, factory supplied.

F. Sound Power Level:

1. Low stage: 62 dB(A)
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2. High stage overall: 70 dB(A)
PART 3 — EXECUTION
3.1 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

B. Allinstallation shall be in accordance with manufacturer’s published instructions.

END SECTION 23 8143

Return to Specification TOC
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SECTION 23 84 16 — DEHUMIDIFIERS

PART 1 - GENERAL

11

1.2

13

SUMMARY

Section includes packaged inline dehumidification units and related connections and accessories.

RELATED SECTIONS
Section 23 84 16 — HVAC DUCTS AND CASINGS
SUBMITTALS

Product Data, Including:

1. Published literature: indicate capacities, ratings, gages, and finishes of materials, and electrical

characteristics and connection requirements.

PART 2 — PRODUCTS

2.1

ULTRA-AIRE 70H VENTILATING DEHUMIDIFIER

Part Number: 4029870
References:
a. National Electric Codes
b. ASHRAE Standard
Blower: 160 CFM

Overall Dimensions: 28” X 12” X 12"

Filter: MERV 11, meets or exceeds ASHRAE Dust Spot Test at 65% Efficiency.

Moisture Removal: 70 pints/day at 4.9 pints/kWh
Energy factor: 2.32 L/kWh

Supply Voltage: 110-120VAC-1 phase- 60 Hz

PART 3 — EXECUTION

3.1

INSTALLATION
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A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced
standards and conform to codes and ordinances of authorities having jurisdiction.

C. Include section of flexible duct between rigid supply/return duct and dehumidification unit.
D. All installation shall be in accordance with manufacturer’s published instructions for “UltraAire 70H

Attic Installation.”

END SECTION 23 84 16

Return to Specification TOC
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SECTION 25 50 00 — INTEGRATED AUTOMATION FACILITY CONTROLS

PART 1 - GENERAL
11 SUMMARY

A. This section includes:
1. Integrated controls.

1.2 DESCRIPTION

A. General: The control system shall consist of a high-speed, peer-to-peer network of DDC controllers and
a web-based operator interface. Depict each mechanical system and building floor plan by a point-and-
click graphic. A web server with a network interface card shall gather data from this system and
generate web pages accessible through a conventional web browser on each PC connected to the
network. Operators shall be able to perform all normal operator functions through the web browser

interface

1.3 CODES AND STANDARDS

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and federal
authorities' codes and ordinances or these plans and specifications. These include but are not limited

to the following:

1. National Electric Code (NEC)
2. International Building Code (IBC)
3. International Mechanical Code (IMC)

1.4 SYSTEM PERFORMANCE

Table 1
Reporting Accuracy

Measured Variable

Reported Accuracy

Temperature 12°9F
Relative Humidity +5% RH
Total Volatile Organic Compounds (TVOC) +5% ppm
Carbon Dioxide (CO,) +3% ppm

PART 2 — PRODUCTS

2.1 COMMUNICATION

A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise

a BACnet internetwork.
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B. Controllers with real-time clocks shall use the BACnet Time Synchronization service. System shall
automatically synchronize system clocks daily from an operator-designated controller via the
internetwork. If applicable, system shall automatically adjust for daylight saving and standard
time.

C. System shall support Web services data exchange with any other system that complies with XML
(extensible markup language) and SOAP (simple object access protocol) standards specified by
the Web Services Interoperability Organization (WS-I) Basic Profile 1.0 or higher. Web services
support shall as a minimum be provided at the workstation or web server level and shall enable
data to be read from or written to the system.

1. System shall support Web services read data requests by retrieving requested trend data
or point values (I/0 hardware points, analog value software points, or binary value software
points) from any system controller or from the trend history database.

2. System shall support Web services write data request to each analog and binary object
that can be edited through the system operator interface by downloading a numeric value to the
specified object.

3. For read or write requests, the system shall require user name and password
authentication and shall support SSL (Secure Socket Layer) or equivalent data encryption.
4. System shall support discovery through a Web services connection or shall provide a tool

available through the Operator Interface that will reveal the path/identifier needed to allow a
third party Web services device to read data from or write data to any object in the system which
supports this service.

D. Basis of design: Provide local controller/router and expanders equal or equivalent to:
1. Automated Logic Controls model ME812uLGR & MEx816u.

2.2 OPERATOR INTERFACE

A. Operator Interface. Web server shall reside on high-speed network with building controllers. Each
standard browser connected to server shall be able to access all system information. In addition to the
primary operator interface, the system shall include a secondary interface compatible with a locally
available commercial wireless network and viewable on a commercially available wireless device such
as a Wireless Access Protocol (WAP) enabled cellular telephone or personal digital assistant (PDA). This
secondary interface may be text-based and shall provide a summary of the most important data.

B. Operator Functions. Operator interface shall allow each authorized operator to execute the following
functions as a minimum:
1. Log In and Log Out. System shall require user name and password to log in to operator
interface.
2. Point-and-click Navigation. Operator interface shall be graphically based and shall allow
operators to access graphics for equipment and geographic areas using point-and-click navigation.
3. View and Adjust Equipment Properties. Operators shall be able to view controlled equipment
status and to adjust operating parameters such as set points, PID gains, on and off controls, and sensor
calibration.
4, View and Adjust Operating Schedules. Operators shall be able to view scheduled operating
hours of each schedulable piece of equipment on a weekly or monthly calendar-based graphical
schedule display, to select and adjust each schedule and time period, and to simultaneously schedule
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2.3

related equipment. System shall clearly show exception schedules and holidays on the schedule
display.

5. View and Respond to Alarms. Operators shall be able to view a list of currently active system
alarms, to acknowledge each alarm, and to clear (delete) unneeded alarms.

6. View and Configure Trends. Operators shall be able to view a trend graph of each trended
point and to edit graph configuration to display a specific time period or data range. Operator shall be
able to create custom trend graphs to display on the same page data from multiple trended points.

7. View and Configure Reports. Operators shall be able to run preconfigured reports, to view
report results, and to customize report configuration to show data of interest.
8. Manage Control System Hardware. Operators shall be able to view controller status, to restart

(reboot) each controller.

System Software.

1. Operating System. Web server shall have an industry-standard professional-grade operating
system. Acceptable systems include Microsoft Windows 7, Vista, Windows XP Pro, Red Hat Linux, or
Sun Solaris.

2. System Graphics. Operator interface shall be graphically based and shall include at least one
graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water
system, and graphics that summarize conditions on each floor of each building included in this
contract.

Energy Reporting. System shall include an easily configured energy reporting tool that provides the
capabilities described in this section.

1. The energy reporting tool shall be accessible through the same user interface (Web browser or
operator workstation software) as is used to manage the BAS.

2. The energy reporting tool shall be preconfigured by the Contractor to gather and store energy
demand and consumption data from each energy source that provides metered data to the BAS.

3. The energy reporting tool shall allow the operator to select an energy source and a time period
of interest (day, week, month, year, or date range) and shall provide options to view the datain a
table, line graph, bar graph, or pie chart.

4. The energy reporting tool shall allow the operator to select an energy source and two time
periods of interest (day, week, month, year, or date range) and display a graph that compares the
energy use over the two time periods in any of the graph formats listed in the previous paragraph. The
tool shall also allow the operator to select multiple energy sources and display a graph that compares
the total energy used by these sources over the two time periods.

CONTROLLER SOFTWARE

Building and energy management application software shall reside and operate in system controllers.
Applications shall be editable through operator workstation, web browser interface, or engineering
workstation.

Basis of design: Provide controller software equal or equivalent to:

1. WebCtrl Softwareversion WEB500.
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2.4

2.5

INPUT AND OUTPUT DEVICES
General. Hard-wire input and output points to BCs, AACs, ASCs, or SAs.

Protection. Shorting an input or output point to itself, to another point, or to ground shall cause no
controller damage. Input or output point contact with up to 24 V for any duration shall cause no
controller damage.

Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary inputs
shall provide a wetting current of at least 12 mA and shall be protected against contact bounce and
noise. Binary inputs shall sense dry contact closure without application of power external to the
controller.

Analog Inputs. Analog inputs shall monitor low-voltage (0-10 VDC), current (4-20 mA), or resistance
(thermistor or RTD) signals. Analog inputs shall be compatible with and field configurable to commonly
available sensing devices.

Binary Outputs. Binary outputs shall send an on-or-off signal for on and off control. Building Controller
binary outputs shall have three-position (on-off-auto) override switches and status lights. Outputs shall
be selectable for normally open or normally closed operation.

Analog Outputs. Analog outputs shall send a modulating 0-10 VDC or 4-20 mA signal as required to
properly control output devices. Each Building Controller analog output shall have a two-position
(auto-manual) switch, a manually adjustable potentiometer, and status lights. Analog outputs shall not
drift more than 0.4% of range annually.

Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or analog in
software shall conform to the provisions of this section that are appropriate for their designated use.

AUXILLARY CONTROL DEVICES

Local Control Panel Enclosure.

1. Indoor control panels shall be fully enclosed NEMA 1 construction with hinged door latch and
removable sub-panels.

2. Pre-wire internal and face-mounted device connections with color-coded stranded conductors
tie-wrapped or neatly installed in plastic troughs.

3. Each local panel shall have a control power source power switch (on-off) with overcurrent
protection.

4, Basis of design: control panel enclosure equal or equivalent to:

a. Hoffman model A36N24MPP.

Transformer Panel.

1. Output voltage shall be between 15 and 24VDC.

2. Input voltage shall be 120VAC.

3. Power supply shall have circuit breaker for circuit protection.
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4, Basis of design: Provide transformer equal or equivalent to:
a. _Functional Devices model PSH300A.

C. Combo Humidity & Temperature Sensors, (duct, wall, and outdoor).

1. Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor.
2. Duct Sensors. Duct sensors shall be single point or averaging as shown.

3. Space Sensors. Space sensors shall have set point adjustment and communication port as
shown.

4. Output voltage for Temperature sensors shall be of 0-10VDC

5. Duct and room humidity sensors shall have a sensing range of 0%-100%.

6. Duct sensors shall have a sampling chamber.

7. Outdoor air humidity sensors shall have a sensing range of 0%-100% RH and shall be suitable
for ambient conditions of -40°C-100°C (-40°F-212°F).

8. Output voltage of humidity sensors shallbe between 0-10V, 0-5V or 4-20mA

9. Input voltage of humidity sensors shall be 24 VAC/VDC.

10. Basis of design: Provide sensor equal or equivalent to:

a. BAPI model ALC/10K-2-H300-R, BA/10K-2-H300-D-BB, BA/10K-2-H300-0-BB.

D. CO2 Sensors (duct and wall).

1. Outputvoltage shallbe between 0-10V, 0-5V or 4-20mA
2. Input voltage shall be 24 VAC/VDC.
3. Basis of design: Provide sensor equal or equivalent to:

a. Airtest model TR9294-A-L and TR9292-A-L.

E. VOC(duct and wall).

1. Output voltage shall be between0-10VDC.

2. Input voltage shall be between 15-35VDC.

3. VOC sensors shall have a sensing range of 0%-100%.
4 Basis of design: Provide sensor equal or equivalent to:

a. BAPI model BA/BS3X-VOC10-BNK and BA/VOC10-D-BB.

F. Control Relay.

1. Input signal shall be between 10-30VDC.

2. Relay shall be capable of handling 120VAC.

3. Relay shall be a normally open type.

4 Basis of design: Provide power control equal or equivalent to:

a. Functional Devices model RIBU1C.

G. Current Switches.

1. Current-operated switches shall be self-powered, solid-state with adjustable trip current.
2 Current trip shall be between .25-200A

3. Output shall be a binary signal from a normally open solid state source.

4 Basis of design: Provide current switch equal or equivalent to:

a. Hawkeye model H800.

H. Wireless Security and Lighting Equipment.
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1. Wireless equipment shall operate on the Z-wave protocol.

2. Minimum operability requirement is a consistent code between exterior entry doors that
communicates to a wireless security router which enables unlocking upon correct code input.

3. Lights shall retain manual functionality.

4, Manufacturer’s instructions shall be followed to install all hardware and software necessary
for the operation of the system and program all locksets.

5. Basis of design: Provide wireless system security system equal or equivalent to:

a. SchalgeLiNK Starter Kit.

2.6 WIRING AND RACEWAYS

A. General. Provide copper wiring, plenum cable, and raceways as specified in applicable sections of
Division 26.

B. Insulated wire shall use copper conductors and shall be UL listed for 90°C (200°F) minimum service.

PART 3 — EXECUTION

3.1 INSTALLATION
A. Install all equipment according to manufacturer’s written instructions.
B. Provide sufficient slack and flexible connections to allow for piping and equipment vibration isolation.
C. Install equipment in readily accessible locations.
D. Mount sensors rigidly and adequately for operating environment.
E. Provide adequate labeling on all wiring, cabling, control panels, sensors, and all other labels provided

by manufacturer.

END SECTION 25 50 00

Return to Specification TOC
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SECTION 25 90 00 — INTEGRATED AUTOMATION SEQUENCE OF OPERATIONS

PART 1 - GENERAL

11

1.2

1.3

1.4

15

1.6

1.7

TRANE AIR SOURCE HEAT PUMP

Trane Air source heat pump will be controlled in accordance with the Trane XL950 thermostat installed
in the home.

TRANE FAN COIL UNIT

Trane fan coil unit will be controlled in accordance with the Trane XL950 thermostat installed in the
home.

ERV

Trane ERV will be activated when one of the following conditions is met: post living wall CO, 2
1000ppm, bathroom relative humidity >55%.

The unit will be deactivated once CO, = 800ppm, bathroom relative humidity 253%
DUCTED DEHUMIDIFIER

The Ultra Aire ducted dehumidifier will operate when the relative humidity prior to the dehumidifier is
> 55%.

The unit will be deactivated once the relative humidity <53%

When the Trane heat pump unit is not running, a fan within the dehumidifier will run to circulate air
throughout the home.

HOT WATER LOOP PUMP

GE water heater will be controlled in accordance with the built in GE water heater controller.
CLERESTORY WINDOWS

The windows will open/close with a single pole, double throw, center off, momentary contact switch.
Wireless Security

Door locks will operate with both a manual and wireless command.
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B. Wireless commands will post from either the Schlage LiNK website or a wireless device such as a web
enabled cellular or tablet device.

1.8 Wireless Lighting
A. Controlled lighting will operate with both a manual and wireless command.
B. Wireless commands will post from either the Schlage LiNK website or a wireless device such as a web
enabled cellular or tablet device.
1.9 PV PANELS
A. The power generated and consumed as it relates to the PV panels shall be monitored continuously via
the eMonitor system and will be posted to both the Schlage LiNK website as well as the eMonitor
website.
PART 2 — PRODUCTS

NOT USED

PART 3 — EXECUTION

NOT USED
END OF SECTION 25 90 00
Return to Specification TOC
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SECTION 26 05 10 — LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL
11 SUMMARY

A. This section specifies conductors and cables used for power, lighting, and receptacle.
3/0 THHN or THWN-2

4AWG THHN or THWN-2

6AWG EGC Bare Copper Wire

6AWG THHN or THWN-2

8AWG THHN or THWN-2

10AWG USE-2

10AWG THHN/ THWN

12AWG THHN/ THWN

14AWG THHN/ THWN

LN A WNRE

1.2 STANDARDS AND CODES
A. According to NEC 690.64(B)(2)
B. NFPA 70 National Electric Code
1.3 SUBMITTALS

A. Wiring Diagram or Connection Schematic: Includes all of the devices in a system and shows their
physical relationship to each other, including terminals and interconnecting wiring in assembly. This
diagram shall be (a) in a form showing interconnecting wiring only by terminal designation (wireless
diagram), or (b) a panel layout diagram showing the physical location of devices plus the elementary
diagram.

PART 2 — PRODUCTS
2.1 SINGLE CONDUCTOR BUILDING WIRE POWER CIRCUIT CONDUCTORS

A. 8AWG, 10AWG, 12AWG, and 14AWG AC WIRE:
#8, #10, #12, and #14 Gauge Stranded Copper Wire
THHN-THWN AWM rated (#8 rated at THHN/THWN-2)
UL Standard 83, 1581, and 1063(MTW)
Federal Specification A-A-59544
Basis of design: Provide AC wire equal or equivalent to:
a. SouthwireSIMpull THHN or THWN-2
b. SouthwireSIMpull THHN or THWN

vk wnN e

6.
2.2 POWER CIRCUIT CONDUCTORS
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A. Photovoltaic Production Conductors

C.

1. 10AWG USE-2 cable is rated at 600V. PER ASTM B-3, B-8. Conductor runs from module to
soladec junction box on roof.

6AWG EGC Bare Copper Solid Conductor. Used to ground each module.

10AWG THHN/THWN conductor from soladec junction boxes to central inverter.
6AWG THHN/THWN-2 conductor out from central inverter to breaker feed.

UL Standard 83, 1581, and 1063(MTW), UL Standard 854 (for USE-2)

Federal Specification A-A-59544

Basis of design: Provide AC wire equal or equivalent to:

SouthwireType USE-2

Southwire Bare Copper

SouthwireSIMpull THHN or THWN-2

O ooNEwWN

o

Main Service Conductors

1. 3/0 stranded copper conductor feeds main breaker with 240VAC.

2. 4AWG stranded copper conductor used for grounding conductor to 8’ grounding rod.
3. 8’ copper grounding rod.

4 Basis of design: Provide grounding rod equal or equivalent to:

a. Eriteh 615880.

PART 3 — EXECUTION

3.1 INSTALLATION
A. Install according to all manufacturer’s written instructions and recommendations.
B. Install all wiring according to plans and drawings.
C. Slack shall be provided at all terminals and connections.
D. Install all equipment so it shall be readily accessible for maintenance. Installations shall have electrical
clearances in accordance with NEC and shall be installed in locations that will provide adequate
cooling.
E. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not
damage cables or raceway.
F. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
G. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.
H. Terminate conductors so that conductor information is easily visible on at least one termination per
feeder or within panel or switchboard pulling space.
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I. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must
not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum
pulling tensions and sidewall pressure values.

END OF SECTION 26 05 19

Return to Specification TOC
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SECTION 26 05 33 — RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
11 SUMMARY

A. This section includes:

Electrical Metallic Tubing
Flexible Metal Conduit
Flexible Nonmetallic conduit
Fittings for conduit
Electrical boxes

Conduit supports

Raceways and boxes in SIPs

NouswnNRE

1.2 RELATED SECTIONS

A. Section 06 12 00 STRUCTUAL INSULATED PANELS

B. Section 26 05 19 LOW VOLTAGE ELECTRICAL CONDUCTORS AND CABLES

1.3 SUBMITTALS

A. Product Data

PART 2 — PRODUCTS

2.1 ELECTRICAL METALLIC TUBING (EMT)

A. EMT shall be UL 797 and ANSI C80.3, steel tubing, hot-dip galvanized. EMT fittings shall be ANSI/NEMA
FB 1, steel, insulated throat, compression type.

B. Size:3/8”, %", %", 1"
2.2 FLEXIBLE METAL CONDUIT

A. Flexible metal conduit shall be UL Type Green Field flexible metal conduit. UL1 Listed. Reduced Wall
Flexible Steel Conduit, Hot dipped zinc galvanized low carbon steel, Corrosion Resistant.

B. Size: ", %"

2.3 FLEXIBLE NONMETALLIC CONDUIT
A. Flexible nonmetallic conduit shall be UL listed.

B. Size: %”
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2.4

2.5

2.6

FITTINGS

Unions
1. All unions of the type designated as UNF and UNY and shall be suitable for use in moist
atmospheres. Unions shall be of cast ferrous alloy, electroplated with zinc.

Bushings
1. All bushings shall be steel or malleable iron threaded type electroplated with zinc or hot- dip
galvanized. Bushings shall have a molded-phenolic or nylon insulating collar.

Liquidtight Flexible Metallic Conduit Connectors

1. Connectors for liquidtight flexible metallic conduit shall be electroplated zinc malleable iron.
An O-ring gasket and an approved grounding insert shall be part of the unit. Where applicable, 45
degree and 90 degree fittings may be used.

Locknuts

1. All locknuts used in general purpose areas shall be extra heavy steel electroplated with zinc for
sizes 3/4 inch to 2 inches. Locknuts larger than 2 inches shall be of malleable iron, electroplated with
zinc. Locknuts used in damp and outdoor areas shall be stainless steel. Locknuts in corrosive areas shall
be FRP.

BOXES

Junction Boxes

1. Junction boxes, device boxes, fixture support boxes, oblong, round and rectangular conduit
fittings (condulets) shall be of the same material as required by the area classification for the raceway.
Junction boxes for use in general purpose areas shall be steel. Exterior boxes shall be Crouse-Hinds
type FS, FD, or approved equal.

2. Cover plates shall be of similar material and finish. Full body neoprene gaskets shall be
provided with all covers and shall fastened with stainless steel screws in exterior locations.
3. NEMA 12 boxes shall be of heavy gauge sheet steel, or cast metal. All NEMA 12 boxes shall be

provided with a 5 mil thick light gray thermo-epoxy finish, and designed so that moisture will drain
away from the gasketed cover joint. Covers for sheet steel boxes shall have turned edges, ground
smooth to form a tight seal against the gasket when the cover is closed.

CONDUIT SUPPORTS
Hot-dip galvanized framing channel shall be used to support groups of conduit. Individual conduit
supports shall be one-hole pipe straps. Conduit supports for PVC or epoxy coated rigid steel and PVC

conduit systems shall be one hole PVC or epoxy coated clamps or PVC conduit wall hangers.

Conduit supports in all exterior and corrosive areas shall be stainless steel, or as shown on the plans.
All hardware shall be stainless steel.

2.7 RACEWAYS AND BOXES IN STRUCTURALLY INSULATED PANELS (SIPS)
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A. CONDUIT

1. %" flexible type conduit will be fabricated with SIPs where indicated per electrical drawings.
2. Conduit is run both horizontally and vertically as needed in the panel layout drawings.

B. BOXES
1. SIPs will include 4” x 4” x 2” plastic electric boxes where indicated per electrical drawings.

PART 3 — EXECUTION
3.1 INSTALLATION

A. SIPS
1. All rough-in wiring should be done after wall panel installation.

B. Bends and offsets in conduit shall be avoided where possible but, where necessary, shall be made
without flattening or kinking, or shall be factory preformed bends.

C. Turns shall be made with case metal fittings or conduit bends.
D. Welding, brazing or otherwise heating of conduit is not acceptable.

E. Where required for pulling cable and as necessary to meet the requirements of the previous
Paragraph, the Contractor shall provide junction or pull boxes. Pull boxes used for multiple conduit
runs shall not combine circuits fed from different panel boards.

F. Conduit entering NEMA 1 type sheet steel boxes or cabinets shall be secured by locknuts on both the
interior and exterior of the box or cabinet and shall have an insulating grounding or bonding bushing
constructed over the conduit end. Joints shall be made with standard couplings or threaded unions.
Metal parts of nonmetallic boxes and plastic coated boxes shall be bonded to the conduit system.
Running threads shall not be used in lieu of conduit nipples, nor shall excessive thread be used on any
conduit. The ends of conduit shall be cut square, reamed and threaded with straight threads.

END OF SECTION 26 05 33

Return to Specification TOC
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SECTION 26 24 00 — SWITCHBOARDS AND PANELBOARDS

PART 1 - GENERAL

11

1.4

15

1.6

A.

SUMMARY

This section includes the following utilized for lighting and power distribution:
Main Distribution Panel

PV Sub Panel (Roof)

Disconnects

Breakers

Meter Box

e wN e

STANDARDS AND CODES
Comply with NEC 2008.
DEFINITIONS

Photovoltaic (PV): A solar cell made up of semiconducting material that absorbs sunlight and produces
electricity.

AFCI: Arc-Fault Circuit Interrupter
SUBMITTALS

Product Data

PART 2 — PRODUCTS

2.1

DISTRIBUTION PANELS

A. Main Distribution Panel (200A, 120/240V): distributes 120/240V for lighting and power to the home.

2.2

Rating: NEMA1
Distribution Capacity: 200A, GE THQMV200D
Short Circuit Current Rating: 22kAIC
Max Single Pole Circuits: 40
Max Tandum Circuit Breakers: 20
Phase: 1
Wire Configuration: 3-Wire
Enclosere: Indoor
Wire Size: #4 — 250 AWG/kcmil (Al/Cu)
Recommended Products:

a. GETLM4020CCU PowerMark Gold

WONOUEWDN R

=
©

PV SUB PANELS
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A. PV Sub-Panel Junction Box
600V
UL50 3R
NEMA 3R
12A LittleFuse circuit fuses for each negative string.
Recommended Products:
a. Soladec 0876-3R

ik wnN e

B. PV lJunction Box: Organizer Access for PV monitoring
1. NEMA1
2. Recommended Products:
a. 8'x8"x4” WIEGMANN 4KP28

2.3 DISCONNECTS

A. PV ACdisconnect: Shall be provided near the utility meter as required by the standards.
UL Listed
600Vdc disconnect
60A
NEMA3R enclosures
Non fused disconnect switch
L/OT/O
Recommended Product:
a. GE TNA6OR1CP

NouswN e

B. PV DC Disconnect: Installed with PV Central Inverter. See section 48 14 13 2.2.
2.4 BREAKERS (General Purpose & AFCI)

A. AFCl breakers shall provide protection to circuits as required by the NEC 2008 210.12(B). These AFCI
breakers shall be mounted at the main distribution Panel. General Purpose breakers shall be at 15A,
20A (120V), 20A, 30A, and 40A (240V).

B. General Circuit Breakers
1. 1 Pole
a. Ampere Ratings: 15, 20
b. Voltage: 120
c. Recommended Products: GE HACR Type E-11592, Issue No. RT-690 and RT-692, Type THQL

C. AFCI Circuit Breakers
1. 1 Pole
Ampere Ratings: 15
b. Voltage: 120
c. Recommended Products: GE 1115AFP2, Type THQL

o
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2.5 METER BOXES

A. Meter Box
200 A
4 Terminal
UL LISTED METER SOCKET
ISSUE NO: E-7373
Ringless type
Recommended product:
a. Landis &Gyr /SIEMENS UAT417-XPQG

ok wNE

PART 3 — EXECUTION
3.1 INSTALLATION
A. Comply with manufacturers written instructions and recommendations.

B. Install in accordance with 26 05 19.

END OF SECTION 26 24 00

Return to Specification TOC
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SECTION 26 27 26 — WIRING DEVICES

PART 1 - GENERAL

11

1.2

SUMMARY

This section covers furnishing and installing all receptacles, switches and other wiring devices indicated
on the drawings.

STANDARDS AND CODES

A. NFPA

PART 2 — PRODUCTS

2.1

2.2

2.3

RECEPTACLES AND PLUGS

General:
1. All outlets and switches shall be grounding type.

GFCI OUTLETS

General-purpose switches shall be quiet AC type, specification grade, and shall be provided in
accordance with rated capacities as required. Switches shall match receptacles in color. Outdoor GFCI
receptacles shall be enclosed with a weather resistant cover according to NEC406.8(1).

Class A, meets UL 943

125VAC/15A and 20A

Back, Side Wire

Trip Range 5mA +/- 1mA

Tamper Resistant

White Decora style

Recommended products
a. Cooper Wiring Devices, TRVGF15, TRVGF20

NousrwNRE

Outdoor GFCl receptacle covers.

1. Universal Metal Weatherproof Cover

2. GFCl, Duplex, Switch or single receptacle
3. Complies with NEC406.8(1)

4 Recommended Product:

a. Thomas & Betts, Red dot CKMU

HIGH POWER RECEPTACLE

Straight Blade Power Receptacle, grounded, UL/CSA certified.

1. 50A

2. 125/250V
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NEMA: 14-50R

Poles: 3

Wire: 4

Termination: Side

Face/Body Material: Nylon

Strap Material: Steel

Recommended products: Cooper Wiring Devices
a. Wiring Devices 50A,1258, 5754N, 1212, 58

©oNOU AW

2.4 120V RECEPTACLE

A. Straight Blade Power Receptacle, tamper resistant, grounded, UL/CSA certified.
15A
125V
NEMA/EEMAC: 5-15R
Poles: 2
Wire: 3
Wiring: Side
Face/Body Material: Nylon
White Decorator Style
Complies to 2008 NEC 406.11
Recommended products:

a. Cooper Wiring Devices, TR1107.

Lo NOUAWNE

[
©

2.5 SWITCHES

A. General purpose, non-wireless, Single Pole switch

1. General purpose switches shall be quiet AC type, specification grade, and shall be provided in

accordance with rated capacities as required. Switches shall match receptacles in color.
15A
125/277V
Single Pole
Wires: 3
White Decorator Style
Recommended products:
a. Cooper Wiring Devices, 7501W.

NoukwnN

B. General purpose, non-wireless, 3-way switch

1. General purpose switches shall be quiet AC type, specification grade, and shall be provided in
accordance with rated capacities as required. Switches shall match receptacles in color.
2. 15A
3. 125/277V
4, Single Pole
5. Wires: 4
6. White Decorator Style
7. Recommended products:
AS-BUILT Published 08/11/2011
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a. Cooper Wiring Devices, 7503W.

C. Wireless ON/OFF Lighting Control
1. Wireless ON/OFF control shall provide both Z-Wave wireless and manual control, be capable of
controlling fluorescent lighting, and contain LED indicator light for locating in a dark room.

White Decorator Style
Recommended products:
a. GEZ-Wave 45614/45609

2. 600W incandescent load, 1/2HP motor load, 1800W resistive load
3. 120VAC

4. Single Pole

5. Wires: 4

6.

7.

D. Toggle Switch — Used for clerestory operation

1. 15A, 120/277V, toggle double-throw center-OFF momentary contact single-pole AC quiet
switch
2. Recommended products:

a. Leviton, 1256-W

E. Dimmable Fan/Light switch

1. 3-Speed, 300W, single phase
2. 120/240V
3. Recommended products:

a. Lutron 300-Watt S2-LFSQH-WH

PART 3 — EXECUTION
3.1 GENERAL
A. Coordinate device locations with architectural features.
B. Wiring devices shall be tested for correct connections.
3.2 POSITION OF OUTLETS
A. All outlets shall be provided where indicated on drawings. Outlets shall be centered with regard to
building lines, furring and trim, symmetrically arranged in the room. Set outlets shall be set plumb and
extend flush outlets to the finished surface of the wall, ceiling or floor without projecting beyond
same. All receptacles, switches and outlets shown on the drawings shall be installed symmetrically

along trim and where necessary, set the long dimension of the plate horizontal or gang in tandem.

3.3 MOUNTING HEIGHTS
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A. Unless otherwise noted, wall mounted outlet devices shall generally be 24 inches above the floor, 18
inches in architecturally treated areas. Switches shall be 48 inches above the floor. All measurements
are to centerline of device.

34 INSTALLATION
A. Install according to manufacturer’s instructions and recommendations.

END OF SECTION 26 27 26

Return to Specification TOC
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SECTION 26 28 00 — PRIMARY AND SECONDARY BATTERIES
PART 1 — GENERAL
1.1 SUMMARY
A. Section Includes:
1. AA Battery
2. AAA Battery
1.2 DEFINITIONS
A. NiMH: Nickel-Metal Hydride
PART 2 — PRODUCTS
2.1 9V Alkaline Battery
A. Industry Standard Dimensions 9V battery
No added mercury or cadmium
Standard: ANSI 1604A
Stored at temperatures of -18°C to 55°C

Jacket: metal
Basis of design: provide 9V batter equal or equivalent to:

a. Energizer 522

ueEWN PR

2.2 AA Battery

A. AABattery

1 Capacity: 2300mAh

2 Voltage: 1.5V

3. Standard: ANSI 15A, IEC-LR6

4 Jacket: Plastic label

5 Basis of design: provide AA battery equal or equivalent to:

a. Energizer E91 AA
2.3 AAA Battery
Capacity: 1200mAh
Voltage: 1.5V
Standard: ANSI 24A, IEC-LR03
Jacket: Plastic label
Basis of design: provide AAA battery equal or equivalent to:

a. Energizer E92

e W e

PART 3 — EXECUTION

3.1 INSTALLATION

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[PRIMARY AND SECONDARY BATTERIES] [26 28 00] - 1

275



A. Install according to manufacturer’s instructions and recommendations.

END OF SECTION 26 28 00

Return to Specification TOC
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SECTION 26 51 00 — INTERIOR LIGHTING

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

Ceiling-mounted light fixtures.
Pendant light fixtures.
Wall-mounted light fixtures.
Ceiling Fans.

Cove strip light fixtures.
Biowall Lights

ouswWwNE

1.2 SUBMITTALS

A. Product Data for each luminaire, including lamps.

PART 2 — PRODUCTS

2.1 LIGHTING FIXTURES AND COMPONENTS

A. Fixture: C1.

uhwnN e

B. Fixture:

uhwWwnN e

C. Fixture:
1.

2.
3.
4

a.

Semi-flush, 2-light ceiling light with white etched glass shade.
Finish: Brushed Nickel

Dimensions: 13.5”W x 7.5”H

Lamping: GE Helical 13W Compact Fluorescent

Basis of design: Provide semi-flush ceiling light equal or equivalent to:

Kichler Semi Flush 2Lt. Product no. 3620NI.

Cc2

Garage Utility Light

Finish: White

Dimensions: 6.5”W x 2.75”H x 49.5”L
Lamping: T8 Electronic Ballast

Basis of design: Provide semi-flush ceiling light equal or equivalent to:

American Fluorescent Corporation, 48” Performance Utility Light.

P1

4 Light Pendant.

Finish: Satin Nickel, Sand

Dimensions: 16 %” W x 10 %" H

Basis of design: Provide pendant light equal or equivalent to:
Forecast Pacifica pendant. Product model: F1930-36.

D. Fixture: P2

AS-BUILT
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1.
2.
3.
4,
5.

a.

E. Fixture:
1.
2.
3.
4,
5.
6.
7.

a.

F. Fixture:
1.
2.
3.
4,
5.

a.

G. Fixture:
1.
2.
3.
4,

a.

H. Fixture:
1.
2.
3.
4,
5.

a.

I.  Fixture:
1.
2.
3.
4,
5.
AS-BUILT

Pendant light

Finish: Satin Nickel, Sand

Dimensions: 10 %5” Hx 6” W

Lamping: GE Helical 13W Compact Fluorescent

Basis of design: Provide pendant light equal or equivalent to:
Forecast Pacifica pendant. Product model: F1932-36.

P3

3 Light Pendant

Finish: Brushed Nickel & Satin Etched White glass

Number: 2752N1

Description: Pendant, 3 Lt, Brushed Nickel & Satin Etched white
Dimensions: 17 %" D, 22" H

Lamping: GE Helical 13W Compact Fluorescent

Basis of design: Provide pendant light equal or equivalent to:
Kichler Family Space Pendant 3Lt. Product no. 2752NI

W1

Wall sconce

Lamping: GE Helical 13W Compact Fluorescent

Finish: Satin Nickel, Sand on Clear Glass

Dimensions: 14 3/8” Hx 6” W

Basis of design: Provide wall sconce equal or equivalent to:
Forecast Pacifica Edge Bow Wall Sconce. Model no. F5467-36U.

W2

Closet LED Light Bar

Lamping: 3.5W/12V LED

Dimensions: 0.94”W x .0.39”H x 9.8"L

Basis of design: Provide LED light bar equal or equivalent to:
LED Lighting Inc. Versa Bar. Model no. VIOWW12V.

W3

Bath Vanity

Lamping: 39W T5

Finish: Brushed Aluminum

Dimensions: 3.62”H x 3.82W x 36.75L

Basis of design: Provide wall sconce equal or equivalent to:
KichlerPira Bath Vanity, Model no. 10424BAW.

CF1

Ceiling Fan

Light Kit: Craftmade Light Kit 2020 CFL-BN

Lamping: Netpun Lighting 14W Dimmable, 2700K Spiral Bulb
Finish: Satin Nickel, Maple Blade

Dimensions: 11-1/4” Hx 11” W
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6.
a.
J.  Fixture:
1.
2.
3.
4,
5.
a.
K. Fixture:
1.
2.
3.
4
a.
b.
5.
a.
b.
c

Basis of design: Provide ceiling fan equal or equivalent to:
Craftmade Ceiling Fan with Five Blades. Product no. 225705.

Ccv1

Cove Strip Light

Lamping: LED, 120V/1.45W

LED Quantity: 22 pcs.

Dimensions: 16”L

Basis of design: Provide cove strip light equal or equivalent to:
Zilotek 120V LED Strip, Model 0014-0002.

Bl1

Biowall Grow/Decorative Light

Lamping: LED 120V/2.6 W

LED Quantity: 12 pcs.

Dimensions:

Biowall Sides: 61”

Biowall Top: 24"

Basis of design: Provide steel raceway, lamp holders, and LED lighting equal or equivalent to:
LegrandWiremold 2400B Steel Raceway

LegrandWiremold 2426 Lamp Holder

2.6 W Array LED R16

2.2 SPECIAL ACCESSORIES

A. Accessories such as junction boxes, plastic frames, stem, hangers, canopies, couplings, cords, toggle
bolts, etc. shall be provided as necessary to mount fixture in a proper and approved method.

PART 3 — EXECUTION

3.1 INSTALLATION

A. Set units level, plumb, and square with ceiling and walls, and secure.

B. Adjust aimable lighting fixtures to provide required light intensities.

C. Lamping: Where specific lamp designations are not indicated, lamp units according to manufacturer’s
written instructions.

AS-BUILT
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SECTION 26 56 00 — EXTERIOR LIGHTING

PART 1 - GENERAL

11 SUMMARY

B. Section Includes:
Exterior wall-mounted light fixtures.
Landscape lighting fixtures.

1.
2.

1.2 SUBMITTALS

B. Product Data for each luminaire, including lamps.

PART 2 — PRODUCTS

2.1 LIGHTING FIXTURES AND COMPONENTS

A. Fixture: W4
1. Outdoor wall light with white diffuser
2. Lamping: GE Helical 13W Compact Fluorescent
3. Dimensions: 11" Hx 5 %” W x 5” D
4 Basis of design: provide outdoor wall light equal or equivalent to:
a. Forecast Hollywood Hills Outdoor Wall, 1-Lt Med, Deep Bronze. Catalog no. F8491-68NV.
B. Fixture: LAl
1. Step Light
2. Lamping: 10WBIPI
3. Dimensions: 2”H x 4”"W
4 Basis of design: provide outdoor wall light equal or equivalent to:
a. Kichler Deck Light, 12V 1-Lt. Catalog no. 15064AZT.
C. Fixture: LA2
1. Accent Light
2. Lamping: 35W BIPI
3. Dimensions: 6”L x 2.5"W x 6”H
4, Basis of design: provide outdoor wall light equal or equivalent to:
a. Kichler Accent Light, 12V 1-Lt. Catalog no. 15384BKT

2.2 SPECIAL ACCESSORIES

A. Accessories such as junction boxes, plastic frames, stem, hangers, canopies, couplings, cords, toggle
bolts, etc. shall be provided as necessary to mount fixture in a proper and approved method.
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PART 3 — EXECUTION
3.1 INSTALLATION
A. Set units level, plumb, and square with ceiling and walls, and secure.

B. Lamping: Where specific lamp designations are not indicated, lamp units according to manufacturer’s
written instructions.

END OF SECTION 26 56 00

Return to Specification TOC

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[EXTERIOR LIGHTING] [26 56 00] - 2

281



SECTION 28 31 00 — FIRE DETECTION AND ALARM

PART 1 - GENERAL

11

1.2

SUMMARY

Section Includes:
1. Smoke Detectors and wiring.

SECTION REQUIREMENTS
System Description: Non-coded, conventional, hardwired, zoned, 120V AC loop system.

1. |Initiating Device Circuits: NFPA 72, Class B,
2. Notification Appliance Circuits: NFPA 72, Class B, Style Y

Submittals: Product Data and system operation
Comply with NFPA 72.
UL listed and labeled.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 72, by a
gualified testing agency, and marked for intended location and application.

PART 2 — PRODUCTS

2.1

2.2

A.

ALARM — INITIATING DEVICES
Smoke Detectors: UL2034, 120V AC with 9V DC battery backup, lonization and Electrochemicaltype,
plug-in arrangement.
1. Basis of design:Kiddie Dual Sensor, 120V AC with Battery Backup Smoke and CO Alarm.
a. Part No. 21006377, Model No. KN-COSM-IB.
WIRE AND CABLE

General: 18AWG or larger, UL listed and labeled as complying with NFPA 72, Article 760.

PART 3 — EXECUTION

3.1 INSTALLATION
A. Install and test fire detections systems according to NFPA 72.
Comply with NECA 1.
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B. Wiring Method: Install wiring where indicated. All alarms are wired to a single, continuous (non-
switched) power line, which is not protected by a ground fault interrupter.

END OF SECTION 28 31 00

Return to Specification TOC
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SECTION 32 80 00 — IRRIGATION

PART 1 - GENERAL

1.1

1.2

SUMMARY

This section includes the rain barrel systems.
SUBMITTALS

Product Data.

Piping/drainage schematic and/or drawings

PART 2 — PRODUCTS

2.1

RAIN BARREL SYSTEM WITH DIVERTER

Rain barrel system must be outdoor grade and able to be integrated with downspouts and channel
overflow away from the foundation.

Spigot must provide easy garden hose connection.

Basis of design:

1. Provide rain barrel system with diverter equal or equivalent to:

a. Fiskars Tuscany Rain Barrel System.

PART 3 — EXECUTION

3.1 INSTALLATION
A. Install on level, solid ground per manufacturer’s recommendations and instruction.
3.2 WEATHERIZATION
A. Weatherize according to manufacturer’s recommendations if outside temperature falls below 41°F.
END OF SECTION 32 80 00
Return to Specification TOC
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SECTION 32 93 00 — PLANTS
PART 1 - GENERAL
11 SUMMARY

A. This section includes:
1. Plant Material
2. Planter Soils

1.2 RELATED SECTIONS
A. Section 32 94 33 - PLANTERS
1.3 SUBMITTALS
A. Product data
PART 2 — PRODUCTS
21 PLANT MATERIAL

A. General: Furnish nursery-grown plants true to genus, species, variety, and other features indicated on
the Plant Materials Schedules and Planting Diagrams. Healthy root systems shall be developed by
transplanting or root pruning. Provide well shaped, fully branched, healthy, vigorous stock, densely
foliated when in leaf and free of disease, pests, and defects such as sun scald, injuries, abrasions and
disfigurement.

B. Substitutions: No substitutions will be accepted except with written permission given by the
Landscape Designer. Oversize or exceptionally heavy plants are acceptable if the size of the ball or
spread of the roots is proportionally increased to satisfaction of the Designer. Broken, loose, or
manufactured balls will be rejected.

C. Quality: All plants shall be typical of the species or variety. All plants shall have normal, well-
developed branches and vigorous root systems with no signs of being root-bound. They shall be
undamaged, healthy, vigorous, free from defects, disfiguring knots, abrasions of the bark, sunscald
injuries, plant diseases, insect eggs, borers, and all other forms of infection. Nursery grown
specifications requires that the plant conform to the following: Plants collected from wild or native
strands may be considered nursery grown when they have been successfully re-established in the
nursery and grown under regular certifiable nursery cultural practices for a minimum or seven growing
seasons and have attained adequate root and top growth to indicate full recovery from transplanting
into the nursery row.

D. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which shall
begin at root flare. Root flare shall be visible before planting.

AS-BUILT Published 08/11/2011
U.S. D.O.E. Solar Decathlon 2011
[PLANTS] [329300]-1

285



2.2

PLANTER SOILS

Well composted, stable, and weed-free organic matter, pH range of 5.5 — 8; moisture content 35 to 55
percent by weight; 100 percent passing through %-inch sieve; soluble salt content of 5 to 10
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to
planting. Formulated from forest products compost, sphagnum peat, perlite, a wetting agent
hydrolyzed corn starch and plant food. Nitrogen 0.07%, phosphate 0.01%, soluble potash 0.03%.

B. Planter soils not to exceed 12in. depth

PART 3 — EXECUTION

3.1

3.2

INSTALLATION

Carefully remove root ball from fabric bag without damaging root ball or plant. Do not use planting
stock if root ball is cracked or broken before or during planting operation.

Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not break.
Before planting, verify that root flare is visible at top of root ball.

Set out and space ground cover and plants other than trees, shrubs, and vines in even rows with
triangular spacing or as indicated on drawings.

Dig holes large enough to allow spreading of roots.
Use planting soil for backfill.

Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets. When
planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.

Work soil around roots to eliminate air pockets and leave a slight saucer indentation around
plants to hold water.

Water thoroughly after planting, taking care not to cover plant crowns with wet soil.

Protect plants from hot sun and wind; remove protection if plants show evidence of recovery
from transplanting shock.

DELIVERY STORAGE AND HANDLING

Protect plant material from injury and desiccation. Plants coming from out-of-state certified growers
and/or suppliers shall be certified by Federal authorities to be free from disease and infestation. Any
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inspection certificates required by law to this effect shall accompany each shipment invoiced or order
of stock, and shall be filed with the Designer.

B. No plant material shall be planted by the Contractor until it is inspected and approved by the
Landscape Designer prior to planting. All rejected material shall be immediately removed from the site
and replaced with approved material at no additional cost to Owner.

C. Apply pesticides and other chemical products and biological control agents in accordance with
authorities having jurisdiction and manufacturer's written recommendations. Coordinate
applications with Owner's operations and others in proximity to the Work. Notify Owner before
each application is performed.

D. Protect plants from damage due to landscape operations and operations of other contractors
and trades. Maintain protection during installation and maintenance periods. Treat, repair, or
replace damaged plantings.

END OF SECTION 32 93 00

Return to Specification TOC
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SECTION 32 94 33 — PLANTERS

PART 1 - GENERAL

11

1.2

1.3

A.

SUMMARY

This section includes:

1. Planter Material
2. Water Proofing
3. Sealing
RELATED SECTIONS

Section 32 93 00 - Plants

SUBMITTALS

Product data

PART 2 — PRODUCTS

2.1

2.2

2.3

Planter Material

Wood

1. 2x6-10ft. STD/BTR KD-HT SPF

2. 2x6-96in. PREMIUM KD WW STUD

3. 15/32 4x8 RTD SHEATHING-3 PLY
Hardware

1. DECKMATE SCREWS, GREEN, 1-5/8in.
Dimensions

1. Planter dimensions per plan

Water Proofing

1. 3.5 MIL 10x25 PLASTIC CLEAR or BLACK
2. 5/4x6-12 PT PREM-WEATHERSHIELD
Sealing

1. E/O WATERPROOFER CEDARTONE 1 GAL

PART 3 — EXECUTION

3.1

INSTALLATION

1. See Landscape Plan Planter Detail
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2. All planter containers will be plugged to contain all liquids at any point during the event.
3.2 DELIVERY STORAGE AND HANDLING

A. Protect planters from injury. Any inspection certificates required by law to this effect shall accompany
each shipment invoiced or order of stock, and shall be filed with the Designer.

B. No planters shall be placed by the Contractor until it is inspected and approved by the Landscape
Designer prior to installation. All rejected material shall be immediately removed from the site and
replaced with approved material at no additional cost to Owner.

C. Cover all plants in planters during transportation as not to damage planting materials.

D. Protect planters from damage due to transportation operations and other contractors and trades.
Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged

planters.
END OF SECTION 3294 33
Return to Specification TOC
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SECTION 48 14 13 — SOLAR ENERGY COLLECTORS

PART 1 - GENERAL

11

1.2

SUMMARY

Section includes:

1. Photovoltaic modules
2. Central Inverter

3. Roof mounting

4 Monitoring equipment
SUBMITTALS

Product data.

One-line diagrams per 26 05 19 Low Voltage Electrical Conductors

PART 2 — PRODUCTS

2.1

2.2

2.3

PHOTOVOLTAIC (PV) MODULES

Single PV Panels

ok wNE

Maximum Power : 240 W

Maximum Power Voltage: 40.5V

Open Circuit Voltage: 48.6 V

Short Circuit Current: 6.30 A

Module Efficiency: 19.3%

Basis of design: Provide PV moduleequal or equivalent to:
SunPower E19 238W, SPR-238-WHT-E

CENTRAL INVERTER

Central Inverter: Complies with IEEE-929, 1547, UL 1741, 1998, and FCCPart 15A & B

LN AWM

a.

Nominal AC Power: 7680W @ 240V

AC Max Output Current: 32A

AC Nominal Voltage: 211-264V

Peak Inverter Efficiency: 96.5%

Recommended Max PV Power: 10000W

DC Input Voltage: 300-600V

DC Max Input Current: 30A

DC Disconnect is internal

Provide central inverter equal or equivalent to:
SunPower SPR-8000m

MOUNTING

AS-BUILT
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2.4

2.5

Flush and tilted PV mounts
Provide system including rails, attachments, legs, and clips from single manufacturer
Material: 6105-T5 aluminum construction
System shall accommodate both flush-mounting as well as tilt-mounting
Provide tilt angle as indicated on construction drawings
Mounting system shall be compatible with selected PV panels
Basis of design: provide flush mounting equal or equivalent to:
a. UNIRAC Solarmount system
b. Smart Mount Residential Mounting System

ok wnNeE

Electricity Monitoring System

Electricity Monitoring System

120VAC

TCP-IP via Ethernet (802.3) 10/100base-T

Wireless Zigbee*(802.15) mesh networking

(2) 150A CT’s, (10) 50A CT'’s, (32) 20A CT’s

Basis of design: provide energy monitoring equipment equal or equivalent to:
a. eMonitor-44r
DC Lightning Arrestor

vk wnN e

DC Lightning Arrestor

1. 120VAC
2. TCP-IP via Ethernet (802.3) 10/100base-T
3. Basis of design: provide energy monitoring equipment equal or equivalent to:

a. DELTA LA-602 DC

PART 3 — EXECUTION

3.1

3.2

MOUNTING INSTALLATION
Install per manufacturer’s instructions and recommendations.

Remove no more roofing material than required for mounting and flashing to be installed
properly

Install and seal roof flashing and vapor barrier around standoffs as required by roofing
manufacturer to maintain roofing warranty.

PV PANEL INSTALLATION
Install per manufacturer’s instructions and recommendations.

END OF SECTION 48 14 13
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BEAMS, HEADERS,
AND COLUMNS

Featuring Trus Joist® TimberStrand® LSL,
Microllam® LVL, and Parallam® PSL

= Uniform and Predictable
= Minimal Bowing, Twisting, and Shrinking
= Strong and Straight

= Limited Product Warranty

FLOOR SOLUTIONS

ROOF SOLUTIONS

WALL SOLUTIONS
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About This Guide

iLevel provides products for use in residential, multi-family, and light commercial
construction. The products in this guide are readily available through our
nationwide network of distributors and dealers. For more information on other
applications or iLevel products, contact your iLevel representative.

Why Choose iLevel® Trus Joist® Beams,
Columns, and Headers?

= Dependable performance
= Consistent quality and dependable uniformity
= Flexible solutions for your beam and header needs

Using advanced technology, iLevel manufactures engineered lumber that is
consistently straight and strong, and that resists bowing, twisting, and shrinking.

That means less waste, easier installation, and higher design values for starters;
plus fewer callbacks, shorter cycle times, more design flexibility, and lower overall
installed cost in the end. iLevel® Trus Joist® TimberStrand® LSL, Microllam® LVL,

and Parallam® PSL are structural solutions you can count on—guaranteed.

Available Widths and Depths for
iLevel® Trus Joist® Engineered Lumber

= TimberStrand® LSL

1.55E TimberStrand® LSL is available in the following sizes:
Widths: 134" and 3%"
Depths: 944", 9%%", 114", 1174", 14" and 16"

1.3E TimberStrand® LSL headers are available in the following sizes:

Width: 3%"

Depths: 434", 514", 74", 8%", 9%", and 11%"

1.3E TimberStrand® LSL columns and posts are available in the following sizes:
VA" x 3" 3" x A" 3" x5V 3" xTWA" 3V5" x 8%"

= Microllam® LVL

1.9E Microllam® LVL headers and beams are available in the following sizes:
Width: 13"
Depths: 54", 7%4", 9%", 944", 114", 117", 14", 16", 18", and 20"

= Parallam® PSL

2.0E Parallam® PSL headers and beams are available in the following sizes:
Widths: 34", 5%", and 7"
Depths: 9%", 9%", 114", 1174", 14", 16", and 18"

1.8E Parallam® PSL columns and posts are available in the following sizes:
3" x 3" 3R xSt 3R x T SW"x 5" SW'x 7" T'xT"

Some sizes may not be available in your region.

iLevel Beam, Header and Column Specifier’s Guide TJ-9000 December 2010
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STRUCTURAL SOLUTIONS

iLevel® Trus Joist®
TimberStrand® Laminated Strand Lumber (LSL)

= (One-piece members reduce labor time - P
= Every piece is straight and strong

= Unique properties allow you to drill larger holes through
1.55E TimberStrand® LSL. See Allowahle Holes on page 36.

TimberStrand® LSL Grade Verification

TimberStrand® LSL is available in more than one grade. The product is stamped with
its grade information, as shown in the examples below. With 1.55E TimberStrand® LSL,
larger holes can be drilled through the beam.

IR TRYS 08T 136 pOOR HEADER © Cheams

Round Hole Zo =
mm‘#.ﬂ!!_ ;ueeﬁu%:“nerr e’ %?ﬁ;ﬂ‘n-,

Actual stamps shown.

Code Evaluations: See ICC ES ESR-1387 and HUD MR 1265

iLevel® Trus Joist®
Microllam® Laminated Veneer Lumber (LVL)

= Can easily be built up on site to reduce heavy lifting
= (ffers reliable and economical solutions for beam and header applications

= Manufacturing process minimizes many of the natural inconsistencies
found in wood

= Available in some regions with a Watershed™ overlay for on-site
weather protection

Code Evaluations: See ICC ES ESR-1387 and HUD MR 925

iLevel® Trus Joist®
Parallam® Parallel Strand Lumber (PSL)

= Allows long spans for open floor plans without intermediate posts or columns
= Has warm, unique grain that is perfect for applications with exposed beams
= Provides ideal solutions for cantilever and multi-span applications

= Solid sections save time on site assembly

= Available in some regions with preservative treatment for exterior applications

Code Evaluations: See ICC ES ESR-1387 and HUD MR 1303

iLevel Beam, Header and Column Specifier’s Guide TJ-9000 December 2010
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Featuring Silent Floor® Joists
for Residential Applications

» Environmentally Responsible

» Uniform and Predictable

> Resists Bowing, Twisting, and Shrinking
> Lightweight for Fast Installation

» Significantly Reduces Callbacks

> Available in Long Lengths

> Product Warranty

coossas | ESilent Foor
- s



Why choose the Silent Floor® joist?

Here’s why so many specifiers and builders do:

The residential products in this guide are intended for use in
single-family dwellings and are readily available through our nation-
wide network of distributors and dealers. For information on using

these products in multi-family dwellings, refer to
TJI@ Joists for Multi-Family Applications (Reorder 2040).

For commercial applications such as retail stores, office buildings,
schools, restaurants, hotels, nursing homes, etc., please refer to the
Commercial Product Manual (Reorder 1900) or our Structural Product
Design Manual (Reorder 1000). Commercial products are typically
designed, manufactured, and sold by Trus Joist for each specific job.

For more information on any Trus Joist product,
please call 1-800-628-3997.

Code Evaluations: ICC-ES Legacy Report ER-4979
and ICC ESR-1153

manufactured to precise tolerances and are free from defects in materials and workmanship.
 In the unlikely event that your Silent Floor® joist develops squeaks or any other problem caused

by our products, our representative will contact you within one business day to evaluate

EASY INSTALLATION —
no surprises on the job or later on.

The same precision engineering that keeps a floor
strong and quiet also makes it easier to install. The
natural defects found in sawn lumber are engineered
out, and dimensional stability is manufactured in.

And, at about half the weight of ordinary lumber joists,
TJI® joists can be installed in a fraction of the time.

PRODUCT AVAILABILITY —
our nation-wide distribution system ensures
on-time delivery.

With seven TJI® joist manufacturing plants and over 70
distribution centers located strategically across North
America, we make specifying, purchasing, and
installing Silent Floor® joists a hassle-free experience.

DESIGN FLEXIBILITY —
longer lengths for endless design options.

Silent Floor® joists are not limited by the dimensions or
inconsistencies of ordinary sawn lumber. Longer
uninterrupted spans with joists that won’t bow, twist,
or shrink means you have more design freedom than
ever before.

INTEGRITY—
guaranteed for the lifetime of the structure.

Builders appreciate our lifetime guarantee as much as
home-owners do. After 30 years and more than three
million homes, we at Trus Joist have so much
confidence in our Silent Floor® joists that we guarantee
them for the life of the home.

%QSilenI Floor Joist
Tons Joiit
HOMEBUYER’S GUARANTEE

We guarantee that the Trus Joist products used in your home have been

LI A T T i T A .'I L A R LT

by such defects, and provided that your floor joists have been properly installed,
we will promptly remedy that problem at no cost to you.

In addition, if you call us with a problem that you believe may be caused

AT A

the problem and help solve il. Guaranteed.

This guarantee is effective for the life of your home.

1-800-628-3997

A TFARY
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Understanding and
Preventing Floor Noise

A specifier or builder who uses the Silent Floor® joist is making a significant
effort to eliminate annoying floor squeaks. Here’s why:

The most common cause of floor noise (squeaks) comes from using ordinary
sawn lumber joists. Even when kiln dried, these joists can warp, twist, and
shrink, leaving gaps around nails between the joist and floor panel—causing a
squeak with every step.

Silent Floor® joists are structurally uniform, dimensionally stable, and have a
consistent moisture content. They resist shrinking and twisting, which means
no gaps—and no squeaks.

Using Silent Floor® joists can ensure a quieter floor, but only if the system is
properly installed. This is because other components—Iike hangers, connec-
tors, nails, etc.—can also cause floor noise. To help you get the best possible
performance from your Silent Floor® joists, we recommend the following
installation tips:

Properly seat each joist in hanger Use adhesive and special nailing when needed
e Seat the joist tight to the bottom of e Nail interior partitions to the joists
the hanger. When using hangers Construction  When possible. If the wall ¢can only
with tabs, bend the flange tabs over adhesive be nailed to the floor panel, run a
and nail to the TJI® joist bottom bead of adhesive under the wall

flange. and either cross nail, nail through

e Placing a dab of subfloor adhesive :,';7,"}’,’;’;";;%3 or screw into the
in the seat of the hanger prior to :

Dab subfloor installing the joist can reduce
adhesive in ~ Bend tab squeaks.

seat of hanger ~ and fasten

Prevent shrinkage Avoid “shiners”

Movement  ® Keep building materials dry, and o Exercise care when nailing. Nails
properly glue floor panels to the that barely hit the joists (shiners)
joists. Panels that become exces- do not hold the panel tight to the
sively wet during construction joist and should be removed. If left

Gaps develop shrink as they dry. This shrinkage in, the nails will rub against the
as sheathing may leave gaps that allow the panel side of the joist when the panel
shrinks to move when stepped on. deflects.

For more information and tips on how to prevent floor noise, refer to
The Silent Floor® Field Guide for Prevention and Repair of Squeaks (Reorder 2065).

TABLE OF CONTENTS

Understanding and Preventing Floor Noise .. .3  Floor Details .......................... 9  PSFto PLF Conversion Table ............ 15
Floor Span Tables ...................... 4 Fastening of Floor Panels ................ 9 RoofSpanTable ................... 16-17
Design Properties ...................... 5 Rim Board Selection and Installation ...... 10  Cut Length Calculation and Factor Tables .. .17
Material Weights ....................... 5 Allowable Holes ....................... 11 Roof Framing ........................ 18
Floor Performance ...................... 6 Cantilevers........................ 12-13  Roof Details .. ..................... 19-20
FrameWorks® Floor . .................... 7 Fire-Safe Construction . ................. 14 Roof Load Tables ..................... 21
Silent Floor® Joist Framing ............... 8 Floor Load Tables ..................... 15  Framing Connectors ................ 22-23
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4 Floor Span Tables
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" N L/480 Live Load Deflection
ot all products are available in all
markets. Contact your Trus Joist Deoth  TJI® 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load / 20 PSF Dead Load
representative for information. P 12"0.c. 16"0.c. 19.2"0.c. 24"o0.c. | 12"0.c. 16"o0.c. 19.2"0.c. 24"o.c.
110 16'-5" 15'-0" 14'-2" 13'-2" 16'-5" 15'-0" 13'-11" 12'-5"
“ " 14" 9" 210 17-3" 15'-9" 14'-10'  13-10" 17'-3' 15'-9" 14'-10" 13'-8'
230 17'-8" 16'-2" 15'-3" 14'-2" 17'-8" 16'-2" 15'-3" 14'-2"
1%.1 ) 110 19'-6" 17'-10" 16'-10" 15'-5"(1) 19'-6" 17'-3" 15'-8" 14'-0"()
}_ 210 20'-6" 18'-8" 17'-8" 16'-5" 20'-6" 18'-8" 17'-3" 15'-5"(1)
9" 1" 230 21'-0" 19'-2" 18'-1" 16'-10" 21'-0" 19'-2" 18'-1" 16'-3"'(")
B" 17" 360 22'-11" 20'-11" 19'-8" 18'-4" 22'-11" 20'-11" 19'-8" 17'-10'(M)
14" 560 26'-1" 23'-8" 22'-4" 20'-9" 26'-1" 23'-8" 22'-4" 20'-9'(1)
110 22'-2" 20'-3" 18'-9" 16'-9"(1) 21'-8" 18'-9" 17'-1"0) 147"
1 210 23'-3" 21'-3" 20'-0" 18'-4"(1) 23'-3" 20'-7" 18'-9'1)  16'-2"(M)
.. 14" 230 23'-10" 21'-9" 20'-6" 19'-1" 23'-10" 21'-8" 19'-9" 17'-1"()
TJI® 110 joists 360 260"  23-8'  22-4"  20-9') | 26-0"  23-8'  22-4()  17-100)
560 29'-6" 26'-10" 25'-4" 23'-6" 29'-6" 26-10"  25'-4'()  20'-11"()
210 25'-9" 23'-6" 22'-0"M  19'-5"(1) 25'-5" 220" 20'-1"()  16'-2'M
26" 16" 230 26'-5" 24'-1" 22'-9" 20'-7"(1) 26'-5" 23'-2" 21'-2"(1) 17'-1"()
“ " 360 28'-9" 26'-3" 24'-8')  21'-5"() 28'-9" 26'-3'0)  22'-4"()  17'-10"()
15 o _f 560 32'-8 29'-8 28'-0 25'-2"(1) 32'-8 29'-8 26'-3'  20'-11"()
1_ o L/360 Live Load Deflection (Minimum Criteria per Code)
x " Deoth  TUI® 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load / 20 PSF Dead Load
Jg,, ° 12'0.c.  16"0.c. 19.2"0.c. 24"0.c. | 12'0.c. 16"0.c. 19.2"0.c. 24"o.c.
110 18'-2" 16'-7" 15'-3" 13'-8" 17'-8" 15'-3" 13-11" 12'-5"
9" 210 191" 17'-5" 16'-6" 15'-0" 19'-1" 16'-9" 15'-4" 13'-8'
L 230 19'-7" 17'-11" 16'-11" 15'-9" 19'-7" 17'-8" 16'-1" 14'-5"
TJI® 210 joists 10 217 18-11"  17-3°  15-5'M | 19-11"  17-3°  15-8'  14-0')
210 22'-8" 20'-8" 18'-11" 16'-10" 21'-10" 18'-11" 17'-3" 15'-5"(1)
1" 230 23'-3" 211=3¢ 19'-11" 17'-9" 23'-0" 19'-11" 18'-2" 16'-3"()
D5t 360 25'-4" 23'-2" 21'-10" 20'-4"() 25'-4" 23-2"  21'-10"(W  17'-10'()
" 560 28'-10" 26'-3" 24'-9" 23'-0" 28'-10" 26'-3" 24'-9"  20'-11"(0)
110 23'-9" 20'-6" 18'-9" 16'-9"(1) 21'-8" 18'-9" 17'-1"()  14'-7"()
15/5” f 210 25'-8" 22'-6" 20'-7" 18'-4"(1) 23'-9" 20'-7" 18'-9'(M) 16'-2"(1)
1_ 9" 14" 230 26'-4" 23'-9" 21'-8" 19'-4"(1) 25'-0" 21'-8" 19'-9" 17'-1"(1)
at 17" 360 28'-9" 26'-3" 24'-9"(") 21'-5'(1) 28'-9" 26'-3"(1)  22'-4'(")  17'-10"()
14" 560 32'-8" 29'-9" 28'-0" 25'-2"(1) 32'-8" 29'-9" 26'-3"(1  20'-11"(1)
16" 210 27'-10" 24'-1" 22'-0"M  19'-5"(1) 25'-5" 22'-0")  20'-1"()  16'-2'(M
l 16" 230 29'-2" 25'-5" 23'-2" 20'-7"(1) 26'-9" 23'-2" 212" 17'-1"()
360 31'-10" 29'-0" 26'-10"M  21'-5'() 31'-10"  26'-10"(W  22'-4'(")  17'-10"()
TJI® 230 joists 560  36'-1"  32-11" 310 252D | 36-1"  31-6"M  26-3'()  20-11'()
Long term deflection under dead load, which includes the effect of creep, has not been considered. Bold italic spans reflect initial
dead load deflection exceeding 0.33".
(1) Web stiffeners are required at intermediate supports of continuous span joists when the intermediate bearing length is
" 2%e" less than 5V4" and the span on either side of the intermediate bearing is greater than the following spans:
5 - e 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load /20 PSF Dead Load
176 12" o.c. 16" 0.c. 19.2"o0.c. 24"o.c. 12" 0.c. 16" 0.c. 19.2"o0.c. 24"o.c.
1_ 117/5.. 110 N.A. N.A. N.A. 15'-4" N.A. N.A. 16'-0" 12'-9"
o 14" 210 N.A. N.A. 21'-4" 17'-0" N.A. 21'-4" 17'-9" 14'-2"
16" 230 N.A. N.A. N.A. 19'-2" N.A. N.A. 19'-11" 15'-11"
360 N.A. N.A. 24'-5" 19'-6" N.A. 24'-5" 20'-4" 16'-3"
l 560 N.A. N.A. 29'-10" 23'-10" N.A. 29'-10" 24'-10" 19'-10"
® . .
TJI® 360 joists How to Use These Tables General Notes
1. Determine the appropriate live load deflection ¢ Tables are based on:
3" criteria. — Uniform loads.
.‘ " 2. |dentify the live and dead load condition. — More restrictive of simple or continuous span.
1%“ 3. Select on-center spacing. - Clear distance between supports (1%4" minimum
4. Scan down the column until you meet or exceed the end bearing).
” Hgﬁ span of your application. + Assumed composite action with a single layer of 24"
6.. 5. Select TJI® joist and depth on-center span-rated, glue-nailed floor panels for
deflection only. Spans shall be reduced 6" when
Live load deflection is not the only factor that floor panels are nailed only. .
© 560 ioist affects how a floor will perform. * Spans generated from Trus Joist software may
TJI joists To more accurately predict floor performance, exceed the spans shown in these tables because
use our TJ-Pro™ Rating system. software reflects actual design conditions.
¢ For loading conditions not shown, refer to software
or to load tables on page 15.
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Design Properties (100% Load Duration) Material Weights
Basic Properties Reaction Properties S:lanlgluulgﬁo?sl@ ;Vezg[g‘;zi;”nd;%dp'eﬁgs
Maximum 19" 312" Intermediate e d
Depth TJI® Joist Resistive  Joist Only  Maximum End Reaction (Ibs) table at eft for joist weights)
Weight Moment  EI x 106 Vertical Reaction No Web  With Web Floor Panels
(Ibs/it) (ft-Ibs) (in.2-Ibs)  Shear (Ibs) (Ibs) Stiffeners  Stiffeners ;
Southern Pine
110 2.3 2,380 140 1,220 885 1,935 N.A. 1% plywood 1.7 psf
915" 210 2.6 2,860 167 1,330 980 2,145 NA | PR e :
230 2.7 3,175 183 1,330 1,035 2,410 NA. wplywood ... 2.0 psf
110 25 3,015 238 1,560 885 1,935 2,295 %' plywood ...l 2.5 psf
210 2.8 3,620 283 1,655 980 2,145 2,505 1" plywood ............... 3.8 psf
1% 230 3.0 4,015 310 1,655 1,035 2,410 2,765 Woss 18 psf
360 3.0 6,180 419 1,705 1,080 2,460 2,815 %" 0SB 2.2 psf
560 4.0 9,500 636 2,050 1,265 3,000 R4 :
110 2.8 3,565 351 1,860 885 1,935 2,295 WOSB ..o 2.7 pst
210 3.1 4,280 415 1,945 980 2,145 2,505 OSB . 3.1 psf
14" 230 3.3 4,755 454 1,945 1,035 2,410 2,765 148" 0SB .o 4.1 psf
360 3.3 7,335 612 1 ,955 1 ,080 2,460 2,81 B Based on: Southern pine — 40 pcf for
560 4.2 11,275 926 2,390 1,265 3,000 3,475 plywood, 44 pcf for 0SB
210 33 4,895 566 2,190 980 2,145 2,505 .
5 230 35 5,440 618 2,190 1,035 2,410 2,765 Roofing
360 35 8,405 830 2,190 1,080 2,460 2,815 Asphalt shingles ............ 2.5 pst
560 4.5 12,925 1,252 2,710 1,265 3,000 3,475 Wood shingles .............. 2.0 psf
(1) Caution: Do not increase joist moment design properties by a repetitive member use factor. Claytile ............. 9.0 to 14.0 psf
Slate (%" thick) ............ 15.0 psf
General Notes TJI® joists are intended Roll or Batt Insulation (1" thick):
for dry-use applications Rock wool ................. 0.2 psf
* Design reaction includes all loads on the joist. Design shear is computed GIasS WOO! v v oo, 0.1 psf
at the face of supports including all loads on the span(s). Allowable
shear may sometimes be increased at interior supports in accordance Floor Finishes
with pending ICC ESR-1153 and these increases are reflected in span Hardwood (nominal 1') ....... 4.0 psf
tables. Sheetvinyl ................. 0.5 psf
¢ The following formulas approximate the uniform load deflection Carpetandpad ............. 1.0 psf
of A (inches): ¥4" ceramic or quarry tile . .. .. 10.0 psf
For For Concrete:
TJI® 110, 210, 230, and 360 Joists TJI® 560 Joists Regular (1) ............... 12.0 psf
A= 22.5 wL4+ 2.67 wl? A= 22.5 w4 2.29 wl? Lightweight (1") ....... 8.0 t0 10.0 psf
El dx 105 El dx109 Gypsum concrete (34") ....... 6.5 psf
w = uniform load in pounds per linear foot Ceilings
L= span in feet Acoustical fiber tile 1.0 psf
d = out-to-out depth of the joist in inches TR TR :
El = value from table above " gypsum board ........... 2.2 psf
9" gypsum board ........... 2.8 psf
Plaster (1" thick) ............ 8.0 psf

WARNING Lack of concern for proper bracing during construction can
. result in serious accidents. Under normal conditions if the
NOTES. following guidelines are observed, accidents will be avoided.

WARNING

Joists are 1. All blocking, hangers, rim boards, and rim joists at the end supports of the
unstable TJI® joists must be completely installed and properly nailed.
llllt“ braced 2. ITateraI strength, like a braced er]d wall or an existing dgck, must be estab-
DO NOT allow workers to walk lat I lished at the ends of the bay. This can also be accomplished by a temporary or
?11\1] ];(]JII'QS;S Al;ggleErg&fi’?. ateraily permanent deck (sheathing) fastened to the first 4 feet of joists at the end of
J ' Bracing Includes: the bay.
* Blocking 3. Safety bracing lines of 1x4 (minimum) must be nailed to a braced end wall or
oH sheathed area as in note 2 and to each joist. Without this bracing, buckling
gngers sideways or rollover is highly probable under light construction loads—like a
¢ Rim Board worker or one layer of unnailed sheathing.
* Sheathing 4. Sheathing must be totally attached to each TJI® joist before additional loads
« Rim Joist can be placed on the system.

DO NOT stack building materials
on unsheathed joists. Stack only
over beams or walls.

5. Ends of cantilevers require safety bracing on both the top and bottom flanges.
6. The flanges must remain straight within a tolerance of 12" from true alignment.

e Strut Lines




©  Floor Performance and the TJ-Pro™ Rating System
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IT’S ABOUT CHOICE —

The TJ-Pro™ Rating System is a sophisticated computer model for predicting How do most people perceive
floor performance and evaluating the relationship between the cost and the a floor assembly with a
“feel” of any given floor system. Its methodology is based on extensive IJ-Pro™ Rating of 45 points?
laboratory research, more than one million installations, and the combined 84% find it good to excellent and
expertise of the best engineers in the field. TJ-Pro™ Rating goes beyond 16% find it marginal to
deflection criteria to consider job-specific needs and expectations. In many unacceptable.
cases, TJ-Pro™ Rating will offer a system that improves performance while
actually reducing costs! 99.9%
0,

TJ-PRO™ RATING SYSTEM FEATURES: = 1

» Works as part of Trus Joist’s TJ-Beam® and TJ-Xpert®
software.

* Provides a new method for accurately
predicting floor performance.

* Takes perceptions of the homeowner into
account.

* Provides cost comparison.

> d Floor
gived T oo
Pf’r:rforf“a"c

DESIGN SMARTER— DON’T OVER-SPECIFY
The traditional way to specify a floor system is to use live load deflection criteria, but deflection only explains part of how a
floor performs. Depending on factors unique to the structure and its use, the code minimum of L/360 (or even the more restric-
tive limits of L/480) may disappoint many customers.

The TJ-Pro™ Rating System is a much better predictor of floor performance ST — 4'1
because it considers the many factors that affect floor performance, even '

taking into account the perceptions of the homeowner. With so many variables,
you can deliver an economical solution tailored to your customer’s

expectations.

Factors that affect floor performance: ar———————

* TJI® joist series, depth, and spacing M—“—-ﬁi‘!—ﬂ - |
* Deck thickness and quality

* Directly applied ceilings e

« Location of partitions on floor . !

e Use of blocking Hh::r_-_tﬁ

e Bearing conditions for the TJI® joists b |

GET THE SUPPORT YOU NEED—
We’re here to help you make the most of the TJ-Pro™ Rating System, whether it’s help with setup, tips and tricks, or selecting
the best rating for your project. Call your Trus Joist representative today.



THE FRAMEWORKS® FLOOR SYSTEM
THE PREMIUM FLOOR SYSTEM FROM TRUS JOIST

YOU'LL LIKE THE WAY IT BUILDS.
YOUR CUSTOMERS WILL LOVE THE WAY IT FEELS.

DESIGN YOUR FLOORS

TO SUIT EACH CUSTOMER

With the TJ-Pro® Rating System and Trus Joist’s proprietary
materials, we can accurately predict what it will take to
build a floor that satisfies even your most
demanding customer. And you'll get the

right balance of cost and il
performance in 5
every system.

FEWER CALLBACKS

AND MORE REFERRALS

Satisfied customers mean more referrals. And the

—a FrameWorks® Floor System is the best way to make
i3 sure that there’s less to complain about. It
takes the guesswork out of how to
build a floor that will make
your customers happy.

BETTER TILE AND
HARDWOOD PERFORMANCE

Our unique panel provides increased stiffness, better

fastener holding, and lower edge swell than commodity
panels, so it’s idea for hardwood and ceramic tile applications.

FASTER AND EASIER INSTALLATION

The TJ®-Performance Plus® panels will save you time.
The precise fastening grid makes it easy to get it right the
first time, and the self-gapping tongue and groove lets your
crews slide the panels into place quickly.

NOW YOU CAN BUILD A STRONG AND
STABLE FLOOR—WITHOUT OVERBUILDING.

The performance of most commodity building
products is unpredictable. But since we know the
precise strength of every component in the
FrameWorks® Floor System, we can comfortably
build to your specifications while making sure
that you don't use more material than you need.

Silent Floor® joists have very specific performance
characteristics. T]J®-Performance Plus® panels are
made with a proprietary formula, meet precise
thickness tolerances, and have a top-quality edge
seal—making them more stable and consistent
than other structural panels. Add rim board,

beams, and columns made of TimberStrand® LSL,
Parallam® PSL, and Microllam® LVL, as well as
our helpful installation guidelines, and you get
more control, more strength, and more reliability
than you could with a package made up of
typical framing materials.

So next time you're building someone’s dream
home, don’t rely on guesswork. Bring your plans
to any Trus Joist or Weyerhaeuser location and
we'll show you how to make the most of both
your framing material and the labor it takes to
turn it into a home.

For projects that demand quality, performance, and customer satisfaction, upgrade to the Frame Works® Floor System.
Contact your Trus Joist representative or call 800-338-0515 for more information.
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Joists must be laterally supported at
cantilever and end bearings by blocking
panels, hangers or direct attachment
to a rim board or rim joist

Silent Floor® joist framing does not
require bridging or mid-span blocking

Safety bracing (1x4 minimum) placed
at &' on-center (6' on-center for TJI®
110 joists) and extended to a braced
end wall. Fasten at each joist with
two 8&d (2Y2") nails minimum.

WARNING
Joists are unstable until
laterally braced.
See warning notes
on page 5.

Protect untreated
wood from direct
contact with
concrete

See Exterior Deck
Attachment on

172" knocko page 10
approximately

12" on-center See ALLOWABLE

HOLES on page 11

TJI® Joist Nailing Requirements at Bearing

TJI® Joist to Bearing Plate Squash Blocks to TJI® Joist Web Stiffener Attachment
T . (Load bearing wall above) Gap:
rus Joist Ye" minimum
rim board One 10d (3") box nhail 2%/4" maximum

into each flange T Three &d (2//2") box nails,

clinched

Web stiffener each side(:
TJI® 110 joists:

8" x 2%46" minimum

TJI® 210 joists:

34" x 2546" minimum

TJI® 230 and 360 joists:
6" x 2546" minimum
Also see Detail B2 Tight

i . . on page 9
Shear transfer: Connections equivalent to floor panel TJI® 560 joists only

nailing schedule
/Gap:
. ® . { V&' minimum
Rim to TJI® Joist 1 F! 2%/4" maximum

One &d (272") box
nail each side.
Drive nails at an
angle at least 172"
from end.

T "
1%/4" minimum bearing
at end support; 3V:" minimum

at intermediate support

-1 T

TJI® 560
floor joist Three 16d (3Y2")
box nails

Trus Joist rim board or
TJI® 110 rim joist:

® .
One 104 (3") box nail [C 56%{;:‘_
into each flange Toenail with 104 . = 2x'4 web o
TJI® 210, 230, and (3") box nails, e 1 stiffener!
360 rim joist: one each side of —f_ \
One 164d (3/2") box nail TJI® joist flange Tight
into each flange (1) Web stiffener material shall be PS1 or PS2
Top View TJI® 560 sheathing, face grain vertical
rim joist (2) 2x4 construction grade or better



Floor Details

Load bearing or shear wall above
(must stack over wall below)

Web stiffeners required
each side at B1W

Trus Joist

Load bearing wall above
(must stack over wall below)

2x4 minimum
squash blocks

Web stiffeners required
each side at B2W

Blocking panels may be required
with shear walls above or below—
see detail B1

00
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Intermediate Bearing —
No Load Bearing Wall Above

Web stiffeners
required each
side at BAW

00

Blocking panels may be required
with shear walls above or below—

Top flange
hanger

Face mount
hanger

Web stiffeners required if sides of
hanger do not laterally support at
least 6" of TJI® joist top flange

e

Bearing plate:
Flush plate with inside
face of wall or beam

see detail B1
Apply subfloor
Two 2/2" screws for 2x_ adhesive to all
contact surfaces

strapping connections

Two &d (2//2") box
nails or 212"
screws, typical

Applications shown in this guide do not require
blocking, strapping, or a directly applied ceiling;
however, backspan bracing of cantilever applica-
tions is required when specified by software

=

Backer block: Install tight to
top flange (tight to bottom
flange with face mount
hangers). Attach
with ten 10d (3")
box nails, clinched
when possible.

Filler block: Nail with ten 10d

(3") box nails, clinched. Use ten 16d (3Y2") box nails from

each side with TJI® 560 joists.

=

With top flange hangers, backer block
required only for downward loads exceeding
250 Ibs or for uplift conditions

Backer block
(both sides) of
web with single
TJI® joist

Filler and Backer Block Sizes

TJI® 110 210 230 or 360 560
915" or " 91" or 14" or 915" or 14" or a 14" or
Depth 17" 14 174" 16" 17" 16" 117 16"
Filler Block* %G %8 2x6 + %" 2x8 + %" | 2x6 + 12" 2x8 + 14" | Two Two
(Detail H2) sheathing sheathing | sheathing sheathing | 2x6 2x8
Cantilever 2x6  2x10 | 2x6 + %" 2x10 + %" | 2x6 + 15" 2x10 + 14"
Filler 4'-0" 6'-0" | sheathing sheathing | sheathing sheathing | Not applicable
(Detail E4) long long | 4'-0"long 6'-0"long | 4'-0"long 6'-0" long
Backer Block*
(Detail F1 %" or 34" 4" or 74" 1" net 2x6 2x8
or H2)

* If necessary, increase filler and backer block height for face mount hangers. Maintain V6" gap at top of joist;
see detail W. Filler and backer block dimensions should accommodate required nailing without splitting.

Load from above

he"

2x4 minimum
squash blocks

Use 2x4 minimum squash blocks to transfer
load around TJI® joist

©

Fastening of Floor Panels to TJI® Joist Flanges

and Trus Joist Rim Board

Closest On-Center Spacing per Row

Nail Size TJI® Trus Joist Rim Board
110 and 210 230, 360, and 560 1" 19"
8d (214") box 215" 2" 6" 4"
8d (212") common 31" 2" 6" 4"
10d (3"), 12d (34") box 3" 2" 6" 4
10d (3"), 12d (3%4") common 415" 3" 6" 4
16d (31%") common N.A. 4" 16" 6"(1)

(1) Can be reduced to 4" on-center with maximum nail penetration of 136" into the narrow edge.

General Notes

e Maximum spacing of nails is 18" on-center for TJI® 110 joists, and 24" on-center for TJI® 210,

230, 360, and 560 joists.

¢ |f more than one row of nails is used, the rows must be offset at least 12" and staggered.

* 14 ga. staples may be substituted for 8d (2%2") n
 Table also applies for the attachment of TJI® rim

Also see nailing requirements on page 8

ails if minimum penetration of 1" is achieved.
joists and blocking panels to the wall plate.
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Blocking
panel

TJI® rim joist

©

Exterior Deck Attachment

Structural exterior

sheathing Trus Joist

rim board

Flashing

Treated
2x_ ledger

See fasteners
below. Maintain 2"
distance (minimum)
from edge of ledger
to fastener.

©

Allowable Load (Ibs)(")

Fastener 14" 1"
Rim Board e-Rim®

%" lag bolt 400 N.A.

12" lag bolt 475 325

(1) Allowable load determined in accordance with

e Corrosion-resistant fasteners required for
wet-service applications.

=

Rim board is often the critical structural link in the ability of a home to resist lateral

wind loads. It also transfers vertical load around the TJI® joists.

Rim board Detail A3 (shown below) satisfies conventional construction requirements.
But if your project requires a designed solution, see our Trus Joist Rim Board

Selection and Installation Guide for Lateral Wind Loads (Reorder 2109). This easy to
use design guide for specifiers and code officials goes beyond conventional construction
guidelines—which were based on the smaller, simpler homes of the past—and
provides design information that considers today’s larger, more complex homes.

Plate nail
Floor panel nail

Remove tongue and
groove from floor
panel edges sup-

ported by 1" e-Rim®
to ensure quality

nailing.”

Trus Joist rim board

Toe nail

e @ @ @ *According to ICBO Evaluation Services, Inc., it is necessary to trim the panel
edges when using 174" or thinner rim board.

2x_ stud wall at
16" on-center

Flate nail
Floor panel nail

Attach panel per nailing
schedule below

Install proper blocking to
support all panel edges

Rim Board Installation

A3 A3.1, A3.2, A3.3, A3.4
Specifications Conventional Construction, Designed
Code Minimum Solution
Rim Board Thickness 1" or 14" See the
Plate Nail—16d (3'2") box 16" 0.c. Trus Joist Rim Board Selection
Floor Panel Nail—8d (21%2") common 6" 0.c. and Installation Guide for
Toe Nail—10d (3") box 6" 0.C. Lateral Wind Loads
Sill Plate Anchor Bolt 1" dia. at 6' 0.c. (Reorder 2109)

Vertical Load Transfer at Bearing

Allowable Uniform Vertical Loads (PLF)
TJI® rim joist or blocking 2,100
Trus Joist rim board or blocking 4,250

* Loads may not be increased for duration of load.

Also see nailing requirements on page 8
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No field cut
holes in
hatched zones

Minimum distance from Table A

Minimum distance
from Table A

V) 6"
\

[ ]

()

Li" minimum
L (applies to all holes
except knockouts)

Table A—End Support

Trus Joist e TJI® Joist Specifier's Guide 2025 e March 2004

Minimum distance from Table B

Minimum distance
from Table B

172" hole may be cut
anywhere in web out-

‘ O side hatched zone

0

]
&

Do not cut holes larger

minimum . .
than 192" in cantilever

Minimum distance from edge of hole to inside face of nearest end support

© Round Hole Size

[ Square or Rectangular Hole Size

Depth

e

= 7 T /N R T & 6w eA 11" 13"
110 10 1-6" 20" 5-0' 10 16 26 46"
9% 210 -0 16 200 50 10 20 26 50"
230 10 2-0" 26" 5-6" 100 2-0"  3-0" 5-0'
110 10 10 100 26 50 10 10 16 46 6-0
210 10 10 1-0° 26 56" 10 10 2-0° 5-0' 66"
1% 230 10 1-0° 1-0° 3-0" 6-0' 10 10 2-0° 5-6 70"
360 1.0 100 1-6 46 70" 10 10 26 6-6 76"
560 -0 10 16 50" 8-0" 1.0 2-0" 36 7-0" 8-0
110 10 1-0° 1-0° 1-0" 2-6" 5-0' 10 1-0° 1-0° 3-6" 6-0' 8-0'
210 -0 1-0° 1-0° 1-0" 3-0' 6-0' 1-0  1-0° 1-0° 4-0° 6-6 86
14" 230 -0 10" 1-0° 1-6" 36 66 -0 10" 1-0° 40" 70" 90’
360 1-0°  1-0° 1-0' 2-6" 56 8- 10 1-0° 1-0' 5-6 80" 96
560 1-0  1-0° 1-0' 2-6" 6-0' 90’ 1-0  1-0° 1-6° 6-6" 9-0" 10-0"
210 10 10" 1-0° 1-0" 16" 36 6-0' | 1-0° 10" 1-0' 26" 6-6 8-0 10-6
15" 230 1-0°  1-0° 1-0' 1-0" 2-0" 4-0' 6-6' | 1-0" 1-0" 10" 3-0' 7-0' 9-0' 110’
360 -0  1-0° 1-0° 1-0" 3-0" 6-0' 9-0' | 1-0° 1-0" 10" 4-0' 9-0' 10-0" 116’
560 -0 1-0" 1-0' 1-0" 3-0" 6-6' 10-0' | 10" 1-0" 10" 5-0" 10-0" 110" 12-0°

Table B—Intermediate or Cantilever Support

Minimum distance from edge of hole to inside face of ne

arest intermediate or cantilever support

Depth

© Round Hole Size

¥ Square or Rectangular Hole Size

e

2" 3" 4" 6" 874" 11" 13" 2" 3" 4" 6" 874" 11" 13"
110 1'-6" 2'-6" 3'-0" 7'-6" 1'-6" 2'-6" 3'-6" 6'-6"
915" 210 2'-0" 2'-6" 3'-6" 7'-6" 2'-0" B0 4'-0" 7'-0"
230 2'-6" 3'-0" 4'-0" 8'-0" 2'-6" 3'-0" 4'-6" 7'-6"
110 1'-0" 1'-0" 1'-6" 4'-0" 8'-0" 1'-0" 1'-6" 2'-6" 6'-6" 9'-0"
210 1'-0" 1'-0" 2'-0" 4'-6" 9'-0" 1'-0" 2'-0" 3'-0" 7'-6"  10'-0"
117" 230 1'-0" 2'-0" 2'-6" 5'-0" 9'-6" 1'-0" 2'-6" 3'-6" 8'-0" 10'-0"
360 2'-0" S0k 4'-0" 7-0"  11'-0" 2'-0" S0 905 9'-6" 11'-0"
560 1'-6" 3'-0" 4'-6" 8'-0" 12'-0" 3-0" 4'-6" 6'-0" 10-6" 12'-0"
110 1'-0" 1-0" 1'-0" 2'-0" 4'-6" 8'-0" 1'-0" 1-0" 1'-0" 50k 9'-0" 12'-0"
210 1'-0" 1'-0" 1'-0" 2'-6" 5'-0" 9'-0" 1'-0" 1-0" 2'-0" 6'-0" 10-0" 12'-6"
14" 230 1'-0" 1'-0" 1'-0" 3'-0" 5-6" 10'-0" 1'-0" 1'-0" 2'-6" 6'-0" 10-6" 13'-0"
360 1'-0" 1-0" 2'-0" 5'-6" 8'-6" 12'-6" 1'-0" 2'-0" 4'-0" 9'-0" 12'-0" 14'-0"
560 1'-0" 1'-0" 1'-6" 5'-6" 9'-6" 13'-6" 1'-0" &= 5-0" 10-0" 13-6" 15'-0"
210 1'-0" 1-0" 1'-0" 1-0" 3'-0" 5'-6" 9'-6" 1'-0" 1-0" 1'-0" 4'-6" 9'-6" 12'-6" 15'-6"
16" 230 1'-0" 1'-0" 1'-0" 1'-6" 4'-0" 6'-6 10'-6" 1'-0" 1-0" 1'-0" 5-0" 10-6" 13-0" 16'-0"
360 1'-0" 1'-0" 1'-0" 3'-0" 6'-6" 10-0" 13'-6" 1'-0" 1-0" 2'-0" 7'-6" 13'-0" 14-6" 17'-0
560 1'-0" 1'-0" 1'-0" 2'-6" 7-0"  11-0"  15'-0" 1'-0" 1'-0" 3'-6" 9'-0" 146" 16'-0" 18'-0"
Rectangular holes based on measurement of longest side. DO NOT

How to Use These Tables

1. Using Table A (end support) and/or Table B (inter- .
mediate or cantilever support), determine the hole
shape/size and select the TJI® joist and depth.

2. Scan horizontally until you intersect the the correct J
hole size column.
3. Measurement shown is minimum distance from o

edge of hole to support.

4. Place the hole so that the required minimum
distance from the end and the intermediate or
cantilever support is maintained.

General Notes

cut or notch flange.

Holes may be located vertically anywhere within the
web. Leave 18" of web (minimum) at top and bottom
of hole.

Knockouts are located in web at approximately 12"
on-center; they do not affect hole placement.

For simple span (5' minimum) uniformly loaded DO NOT
joists meeting the requirements of this guide, one cut holes in cantilever
maximum size round hole may be located at the reinforcement.

center of the joist span provided no other holes
occur in the joist.

Distances are based on the maximum uniform loads
shown in this guide. For other load conditions or
hole configurations use TJ-Beam® software or
contact your Trus Joist representative.
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Cantilevers less than 5" (Brick Ledge)
(See Section A of Cantilever Table on page 13)

VAN,

Roof Truss Span

40 PSF Live Loadjﬁ‘

[ ]

- 2o

| L2 ﬁ L1 )\‘lﬁ
Less than &"
TJI® joiste may be cantilevered up to 5"
when supporting roof load, assuming:
* simple or continuous span
el1<L2
iy

12" length of 24" reinforce-
ment on one side at EB/E7,
both sides at EG/ES. Attach
to joist with one &d (212")
common nail at each corner.

Trus Joist rim board,
typical. Nail with 10d (3")
box nails, one each at

top and bottom flange.

Blocking panel between
each joist. Full depth
vertical blocking at ES
and EG, horizontal

blocking at E7 and E&.
Nail with connections

equivalent to decking
schedule (E7 and E&)

Cantilevers 5" to 24"
(See Section B of Cantilever Table on page 13)

</ \7

Roof Truss Span
[~———40 PSF Live Load

|~ 2.0

5"to 24"

H
T I

TJI® joists may be cantilevered 5" to 24" when
supporting roof load, assuming:

® simple or continuous span

e L1<L2

TJI® joists are intended
for dry-use applications

Web stiffeners
required at ETW

8" diameter maximum hole for 1176"-18" deep blocking
panels; 6" diameter maximum for blocking panels 92"
deep or shorter than 12" long. Do not cut flanges.

4-0" length of 3/4" reinforcement on one side
at E2, both sides at E3. Attach to joist with
&d (2//2") common nails at 6" on-center.
When reinforcing both sides, stagger nails.

Nail through 2x_, wood
backer and TJI® joist
web with 2 rows 10d
(2") common nails at
6" on-center, clinched.
Use 16d (3'2") nails
with TJI® 560 joists.
F1 applies to uniformly
loaded joists only.

6'-0" length of TJI® joist reinforcement and filler block at E4. Use 4'-0"
length with 92" and 176" TJI® joists. Attach to joist web with 3 rows
10d (3") common nails at &" on-center, clinched. Use 2 rows with 92"
and 176" TJI® joists. Not for use with TJI® 560 joists.

These Conditions Are NOT Permitted

DO NOT bevel cut joist
beyond inside face of wall.

Sawn lumber may shrink after installation.

DO NOT use sawn lumber
for rim board or blocking.

DO NOT install hanger
overhanging face of plate or beam.

Gap
\Vi

IS

a4 .

e
c .

Flush bearing plate with inside face
of wall or beam.
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Cantilever Reinforcement

Section A: Cantilevers less than 5" (Brick Ledge) Section B: Cantilevers 5" to 24"
Roof Roof Total Load Roof Total Load
SR 35PSF | 45PSF | S55PSF 35PSF | 45PSF | 55PSF
On-center Joist Spacin On-center Joist Spacin
16" 19.2" 24" 16" 19.2" 24" 16" 19.2" 24" | 16" 19.2" 24" 16" 19.2" 24" | 16" 19.2" 24"
20' E5 E5 E5 E5 E5 X X
22' E5 E5 E5 E5 E5 E5 X X X
9" 24' E5 E5 E5 E5 E5 E5 E5 E5 X X X
117%" 110 26" E5 E5 E5 E5 E5 E5 E5 E6 X E2 X E2 X X
14" 28' E5 X E5 E5 X E5 E5 X E2 X E2 X X X X X
30' E5 E5 X E5 E5 X E5 E5 X E3 X E3 X X X X X
32' E5 X X E5 X X E5 X X E2 X X X X X X X X
20' E5 E5 E5 E5 X
915" 22' E5 E5 E5 E5 E5 E2 X
114" 24' E5 ES E5 E5 ES E5 E2 X
2026 E5 E5 E5 E5 | E5 E5 E5 X E2 X
; 28' E5 E5 E5 E5 E5 E5 E5 E6 E2 E2 X E2 X X
16 30’ E5 E5 FE5 E5 E5 E5 E5 E6 B3 E2 E3 X EB X X
32' E5 E5 X E5 E5 X E5 E5 X E2 X E3 X X X X X
24' E5 E5 E5 E5 E5 E5 E2 X
9%" 26' E5 E5 E5 E5 E5 E5 E5 E2 B2 X
117%" 230 28' E5 E5 E5 E5 E5 E5 E5 E5 E2 E8 E2 E8 X
14" 30° E5 E5 E5 E5 E5 E5 E5 E5 E2 E2 X E2 X X
16" 32' E5 E5 X E5 E5 X E5 E5 X E2 E3 E2 E3 X E3 X X
34' ES E5 X E5 E5 X E5 E5 X E3 X E3 X X X X X
28" E5 E5 E5 E5 E5 E5 E2
30' E5 E5 ES E5 E5 E5 E5 E1W E2
117%" 32' E5 E5 E5 E5 E5 E5 E5 E5 E2 E2
14" 360 34 E5 E5 E5 E5 E5 E5 E5 E6 E2 E1W  E3
16" 36' E5 E5 E5 ES E5 E5 ES E6 E1W E2 E2 E8
38 E5 E5 E5 E5 E5 E5 E5 E5 E6 E1W E2 E2 E3
40 E5 E5 E5 E5 E5 E5 E5 E5 E6 E1W E1W  E2 E2 E3
30 E5 E5 ES E5 E5
1% 32' E5 E5 E5 E5 E5 E5
1 560 34 E5 E5 E5 E5 E5 E5 E2
. 36' E5 E5 E5 E5 E5 E5 E6 E2
U 38" 5 E £ FEB E5 E B E6 E2
40' E5 E5 E5 E5 E5 E5 E5 E6 E1W E2
How to Use This Table General Notes
1. Identify TJI® joist and depth. e Tables are based on:
2. Locate the ROOF TRUSS SPAN (horizontal) that meets or exceeds your — 15 psf roof dead load on a horizontal projection.
condition. — 80 plf exterior wall load with 3'-0" maximum width window or door
3. ldentify the cantilever condition (less than 5" or 5" to 24") and locate the openings. For larger openings, or multiple 3'-0" width openings
ROOF TOTAL LOAD and ON-CENTER JOIST SPACING for your spaced less than 6'-0" on-center, additional joists beneath the
application. opening’s trimmers may be required.
4. Scan down to find the appropriate cantilever detail and refer to drawing — More restrictive of simple or continuous span.
on page 12: - Roof truss with 24" soffits.
— Blank cells indicate no reinforcement is required * 94" reinforcement refers to %" Exposure 1 plywood or other %"
— E4 may be used in place of E2 or E3 except when using TJI® 560 joists Exposure 1, 48/24-rated sheathing that is cut to match the full depth of
- X indicates cantilever will not work. Use TJ-Beam® or TJ-Xpert® the TJI® joist. Install with face grain horizontal. Reinforcing member
software or reduce spacing of joists and recheck table. must bear fully on the wall plate.

» Designed for 2x4 and 2x6 plate widths.

e For conditions beyond the scope of this table, including cantilevers
longer than 24", use our TJ-Beam® or TJ-Xpert® software.



14 Fire-Safe Construction

Trus Joist e TJI® Joist Specifier's Guide 2025 e March 2004

Fire-safe construction and life safety are major concerns for everyone in the building materials and construction industry. The 2002
statistics on residential fire in the U.S. alone include 2,695 fire fatalities and $6.1 billion in property damage. These numbers
underscore the seriousness of the issue and the need for fire-safe construction.

Over the past 30 years, prefabricated wood I-joists have established a record of safe and reliable performance in millions of struc-
tures. Many of these structures, such as one- or two-family residential dwellings, do not require specific fire-endurance ratings per
the building codes. The following information is intended to help you specify and install Trus Joist products with fire safety in mind.

Active Fire Suppression

Trus Joist supports the position that homeowners, firefighters,
insurers and the community at large benefit from the use of
properly installed fire sprinkler systems. Automatic residential
fire sprinkler systems have an excellent record of performance
and offer the best available protection to occupants and their
property. Today’s modern systems are inconspicuous and
efficient and can be installed for less cost than the typical
homeowner will spend to carpet their floors. This type of fire
suppression system will:

e Provide early and unsupervised fire suppression
* Reduce smoke development

e Enhance life safety

* Reduce potential for significant property damage

Smoke Detectors

Smoke detectors are universally recognized as the most cost-
effective life-saving devices. While smoke detectors do not pro-
vide protection to the structure or to the contents in a home,
they do alert occupants to potential fire hazards and allow them
time to escape.

Passive Fire Protection

Independent tests have proven that unprotected, lightweight
framing systems—uwhether combustible or non-combustible—
suffer serious and rapid structural degradation when exposed to
heat and fire. All floor framing materials—sawn lumber, wood
[-joists, trusses, and light gauge steel—succumb quickly to fire
if not protected. In fire scenarios, a protective membrane such
as gypsum ceiling board will provide additional protection to the
structural framing members. Passive fire-suppression methods
will:

e Delay fire growth

* Reduce potential for significant property damage

¢ Enhance the market value of the home

Suggested Minimum Membrane Construction
Trus Joist supports the idea that

: / /—Ie—\ N all floor/ceiling and roof/ceiling

% I % assemblies in habitable areas he

protected by a minimum mem-

brane protection consisting of 2"
gypsum hoard (or equivalent)

@ 48/24 tongue-and-groove, span-rated floor panels (Exposure 1)

@ Single layer of 12" thick gypsum board

© TJI®joists

One-Hour Rated Assembly

For more information on fire
assemblies and fire-safe construction, please
refer to Trus Joist’s Fire Facts Guide
(Reorder 5003) or visit www.trusjoist.com
and www.i-joist.com

@ 48/24 tongue-and-groove, span-rated floor panels (Exposure 1)

@ Two layers of 14" thick Type X gypsum board
© TJI®joists

Note:

« Resilient channels (not shown) may be installed between the joists and gypsum board if improved STC

and 1IC sound ratings are desired.

* Resilient channels are required when optional 3'2" thick glass fiber batt insulation is being installed.

Reference: ICC ESR-1153
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Floor—100% (PLF)

Joist Clear Span

8 10' 12' 14' 16' 18' 20' 22' 24
Depth TJI® Live Live Live Live Live Live Live Live Live
Load Total Load Total Load Total Load Total Load Total Load Total Load Total Load Total Load Total
L/480 Load L/480 Load L/480 Load L/480 Load L/480 Load | L/480 Load L/480 Load L/480 Load  L/480 Load
110 * 190 | 127 152 77 127 50 95
91" 210 * 210 | 147 169 90 141 59 114 40 81
230 * 236 | 159 190 98 158 64 126 44 88
110 * 190 * 152 * 127 83 109 57 92
210 * 210 * 169 * 141 97 121 67 106 48 87
1% 230 * 236 * 190 * 158 | 105 136 73 119 52 97 39 78
360 * 241 * 193 * 162 | 136 139 95 121 69 108 51 97 39 78
560 * 294 * 236 * 197 * 169 | 138 148 101 132 76 119 58 108 45 91
110 * 190 * 152 * 127 * 109 83 95 59 85
210 * 210 * 169 * 141 * 121 96 106 69 94 51 84
14" 230 * 236 * 190 * 158 * 136 | 104 119 75 106 56 93 43 77
360 * 241 * 193 * 162 * 139 * 121 98 108 73 97 56 88 44 81
560 * 294 * 236 * 197 * 169 * 148 * 132 | 107 119 83 108 65 99
210 * 210 * 169 * 141 * 121 * 106 93 94 69 85 53 77
16" 230 * 236 * 190 * 158 * 136 * 119 | 100 106 75 95 57 87
360 * 241 * 193 * 162 * 139 * 121 * 108 * 97 75 88 59 81
560 * 294 * 236 * 197 * 169 * 148 * 132 * 119 * 108 86 99

*Indicates TOTAL LOAD value controls.

How to Use This Table

1. Calculate actual total and live load in pounds per linear foot (plf).
2. Select appropriate JOIST CLEAR SPAN.

3. Scan down the column to find a TJI® joist that meets or exceeds actual
total and live loads.

General Notes

e Tables are based on:

— Uniform loads.

—No composite action provided by sheathing.

— More restrictive of simple or continuous span.
e TOTAL LOAD limits joist deflection to L/240.
e LIVE LOAD is based on joist deflection of L/480.

» |falive load deflection limit of L/360 is desired, multiply value in LIVE
LOAD column by 1.33. The resulting live load shall not exceed the
TOTAL LOAD shown.

PSF to PLF Conversions

0.C Load in Pounds Per Square Foot (PSF)
Spa'cihg 20 25 30 35 40 45 50 55 60
Load in Pounds Per Linear Foot (PLF)
12" 20 25 30 35 40 45 50 55 60
16" 27 34 40 47 54 60 67 74 80
19.2" 32 40 48 56 64 72 80 88 96
24" 40 50 60 70 80 90 100 110 120
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Maximum Horizontal Clear Spans—Roof

Design Live Load (LL) and Dead Load (DL) in PSF

0.C. Depth  TJI® Non-Snow (125%) Snow Load Area (115%)
Spacing 20LL + 15DL 20LL + 20DL 25LL + 15DL 30LL + 15DL 40LL + 15DL 50LL + 15DL
Low High Low High Low High Low High Low High Low High
110 19158 17'-2" 18'-4" 16'-3" 18'-5" 16'-6" 179" 15-11" | 16'-7" 15'- 0" 15'-6" 14'-3"
915" 210 20'-5" 18'-2" 19'-5" 17'-3" 19'-6" 17'-6" 18'-9"  16-11"  17-7"  15-11" | 16'-7" 15'-1"
230 21'-0" 18'-9" 20'-0" 17'-9" 20'-2" 18'-0" 19'-4" 17'-5" 18'-1" 16'-4" 17'-1" 15'-6"
110 23'-0" 206" | 21'-11"  19-5" 22'-0" 19'-9" = 20-11" 191" 19'-0"  17-11" | 17'-6"  16'-11"
210 24'-4" 21'-9" 23'-3" 20'-7" 23-4"  20-11" | 22'-5" 20-2" | 20'-10"  19'-0" 19'-2" 18'-0"
11%" 230 25'-1" 22'-5" | 2311 21-3" 24'-1" 21'-7" 23-1"  20-10" | 21-7" 19'-7" 20'-3" 18'-7"
360 27'-9" 24'-9" 26'-5" 23'-5" 26'-7"  23'-10" | 25'-6" 23-0" | 23-11"  21'-7" 22'-7" 20'-6"
560 31'-11"  28'-6" 30'-5" 27'- 0" 30'-7" 27" 29'-5" 26'-5" 27'-6"  24'-10" = 26'-0" 23157
16" 110 26'-3" 23'-5" 25'-0" 22'-2" 24'-1" 22'-6" 22'-9" 21'-9" 20'-8"  19-11" | 19'-1" 18'-5"
210 27'-9" 24'-9" 26'-5" 23'-5" 26'-5" 23'-9" 25'-0" 2211 @ 22'-8" 21-7" | 20'-11"  20'-3"
14" 230 28'-7" 25'-6" 27'-2" 24'-2" 27'-4" 24'-6" 26'-4" 23-8" | 23-11"  22'-3" 22'-0" 21'-1"
360 31'-6" 28'-2" 30'-0" 26'-8" 30'-2" 27'-1" 29'-0" 26'-1" 27'-2" 24'-7" 25'-8" 23'-4"
560 36'-3" 32'-4" 34'-6" 30-7" 34'-8" Sil'=1" 33'-4" 30'-0" 31'-2" 28'-3" 29'-6" 26'-9"
210 30'-9" 27'-5" 29'-4" 26'- 0" 28'-3" 26'-5" 26'-9" 25'-6" 24'-3" 23'-4" 22'-4" 21'-8"
16" 230 31'-8" 28'-3" 30'-2" 26'-9" 29'-10"  27'-2" 28'-2" 26'-3" 25'-7" 24'-7" 23-7"  22'-10"
360 34-11" 31'-2" 33'-3" 29'-6" = 30'- 0" 32-2"  28-11" | 30-1" 27'-2" 26'-0"  25'-10"
560 40'-1" 35'-9" 38'-2"  33-11" 38'-4" 34'-5" | 36'-11"  33'-2" 34'-6" &il'3' 31'-8" 29'-8"
110 18'-1" 16'-1" 17'-3" 15'-3" 17'-4" 15'-6" 16'-8" 15'- 0" 15'-5" 14'-1" 14'-2" 13'-4"
91" 210 19'-2" 171" 18'-3" 16'-2" 18'-4" 16'-5" 17'-8"  15'-10"  16'-6"  14-11" | 15-7" 14'-2"
230 119508 17-7" | 18-10"  16'-8" 18'-11"  16'-11" | 18'-2" 16'-4" 17'-0" 15'-4" 16'-1" 14'-7"
110 21'-7" 188 20'-7" 18'-3" 20'-3" 18'-6" 19-1"  A7-11" | 174" 16'-8" 16'- 0" 15'-5"
210 22-11"  20-5" | 21'-10"  19'-4" 21-11"  19'-8" | 20-11"  18-11" = 19'-0" 17-10" | 17-6" 16'-11"
11%" 230 23'-7" 21'-1" 22'-6" 1911 22'-7" 20'-3" 21'-8" 19'-6" 20'-0" 18'-4" 18'-5" 17'-5"
360 26'-1" 23'-3" | 24'-10"  22'-0" 2411 22'-4" 24'- 0" 21'-7" 22'-5" 20'-3" 21'-2" 16r=g)’
560 30'- 0" 26'-9" 28'-7" 25'-4" 28'-8" 25'-9" 27'-7"  24'-10" | 25'-9" 23'-4" 24'-4" 22'-2"
19.2" 110 24'-6" 22'-0" 22'-9" 2010 22'-0" 20-11" | 209" 19'-10" 18'-10" 18-2" 17'-0"  16'-10"
210 26'-0" 23-3" | 24'-10"  22'-0" 24'-2" 22'-4" | 22'-10" 21-7" 20'-8"  19'-11" | 18'-10" 18'-5"
14" 230 26'-10"  23'-11" | 25'-7" 22'-8" 25'-5" 23'-0" 24'-0" 22'-3" | 21'-10" 20-11" | 20'-1" 19'-5"
360 29'-7" 26'-5" 28'-2" 25'-0" 28'-4" 25'-5" 27'-3" 24'-6" 25'-6" 23'-1" 21-7" 21'-8"
560 34'-0" 30'-4" 32'-5" 28'-9" 32'-7" 29'-2" 31'-4" 28'-2" 29'-3" 26'-6" 26'-5" 25'-2"
210 28'-8" 25'-9" 26'-9" 24'-5" 25'-10"  24'-6" 24'-5" 23'-4" 22'-1" 21'-4" | 18'-10"  19'-8"
16" 230 29'-9" 26'-7" 28'-2" 25'-2" 27'-3" 25'-6" 25'-9" 24'-7" 23'-4" 22'-6" 21'-2" 20'-9"
360 32-10"  29'-3" 31'-3" 27'-9" 31'-5" 28'-2" 30'-2" 27'-2" 25'-7" 25'-3" 21'-7" 21'-8"
560 37'-8" 33-7" | 35-10"  31'-10 36'-0" 32'-4" 34'-8" 31-2" Sil'=g 29'-4" 26'-5" 25'-5"
110 16'-9"  14-11" | 15-11"  14'-2" 16'-0" 14'-4" 15'-2"  13-10"  13-9" 13'-0" 12'-8" 12'-3"
915" 210 17'-9"  15'-10"  16'-11"  15-0" 17'-0" 15'-3" 16'-4" 14'-8" 151" 13'-10" | 13-11"  13'-1"
230 18'-3" 16'-4" 17'-5" 15'-5" 17'-6" 15'-8" | 16'-10"  15'-2" 15'-8" 14'-3" 14'-8" 13'-6"
110 20-0" 710" | 18-9"  16'-11" 18'-1" 17'-2" 17'-1" 16'-4" 15'-6"  14'-11" | 13-7"  13-10
210 21-2"  18-11" | 20-2" 17-11" | 19'-10" 18'-2" 18'-9" 17-7" 17'- 0" 16'-4" 15'-0" 15'-2"
11%" 230 21'-10"  19'-6" | 20'-10"  18'-5" 20-11"  18'-9" 19'-9" 18'-1"  17-11"  17'-0" 16'-6" 16'- 0"
360 24'-1" 21'-6" 23-0" 20'-5" 23'-1" 20'-8" 22'-2" 20'- 0" 20'-5" 18'-9" 7= 17'-4"
560 27'-9" 24'-9" 26'-5" 23'-6" 26'-7"  23'-10" | 25'-6" 23-0" | 23'-10" 21'-7" 21'-1" 20'-3"
24" 110 21-10"  20'-4" 20'-4" 19'-1" 19'-8" 18'-8" 18'-7" 17'-9" 16'-0" 16'-3" 13'-7" 14'-2"
210 24'-0" 21'-6" 22'-4" 20'-5" 21'-7" 20'-6" 20'-4" 19'-6" | 17'-10"  17'-9" 15'-0" 15'-8"
14" 230 24'-10"  22'-2" 23'-7" 21-0" 22'-9" 21'-4" 21'-6" 20'-6" 19'-6" 18'-9" | 16'-11"  16'-7"
360 27'-5" 24'-6" 26'-1" 23'-2" 26'-3" 23'-6" 25'-0" 22'-8" 20'-5" 20'-2" 17'-3" 17'-4"
560 31'-6" 28'-1" 30'- 0" 26'-8" 30'-2" 27'-0" 29'- 0" 26'-1" | 24'-11" 237" 21'-1" 20'-3"
210 25'-8"  23-11" | 23'-11"  22'-4" 23-1"  21-11" 21-9"  20'-10" @ 17'-10"  18'-3" 15'-0" 15'-8"
16" 230 27'-1" 24'-7" 25'-2" 23'-3" 24'-4" 23'-1" 23-0" 22'-( 20'-0" 19'-4" | 16'-11"  16'-7"
360 30'-4" 27'-1" | 28'-11"  25'-8" 28'-2" 26'-1" 25'-0" 24'-1" 20'-5" 20'-2" 17'-3" 17'-4"
560 34'-10"  31'-2" 33'-2" 29'-6" 33-4"  29'-11" | 30'-6" 28'-3" | 24'-11"  23-7" 21'-1" 20'-3"

See page 17 for General Notes and information on how to use this table
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How to Use Roof Span Table on page 16

1. Determine appropriate live and dead load, and the load duration factor.

2. If your slope is 6/12 or less use the LOW slope column. If it is between
6/12 and 12/12 use the HIGH column.

3. Scan down the column until you find a span that meets or exceeds the
span of your application.

4. Select TJI® joist and on-center spacing.

General Notes

* Table is based on:

— Uniform loads.

— More restrictive of simple or continuous span.

— Minimum roof surface slope of ¥4"in 12".

— 1%" minimum end bearing and 3%2" minimum intermediate bearing.
 Total load limits joist deflection to L/180.
* Live load is based on joist deflection of L/240.

* A support beam or wall at the high end is required (ridge board
applications do not provide adequate support).

» Spans shown assume no web stiffeners at intermediate bearings.
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Horizontal length = L |
| Add factor D

to obtain proper
cut length

Horizontal clear span
nl L

Actual cut length can be approximated by multiplying the horizontal
length by the slope factor and adding the D factor.

D Factors
Depth Blops
2%in12  3in12 3%in12 4in12 4%in12 5in12 6in12 7in12  8in12 9in12 10in12 11in12 12in12
914" 2 2% 7% 3 3% 4 4% 5% 6% 7% 8" 8% 91"
1% 2 3 3% 4 4% 5' 6" 7 8" 9 10’ 17" 17"
12" 3 31 4% 4% 5% 5% 7 84" 9% 101" 1%’ 124" 14"
16" 3% 4 4% 5% 6' 6% 8" 9% 10%" 12" 13%" 14%" 16"
Slope Factors
Slope 2%in12 3in12 3%in12 4in12 4%in12 5in12 6in12 _7in12 _8in12 9in12 10in12 11in12 12in12
Factor _ 1.021 1.031 1.042 1.054 1.068 1.083 1.118 1.158 1.202 1.250 1.302 1.357 1.414
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General Notes

WARNING
Joists are unstable until
laterally braced.
See warning notes
on page 5.

Safety bracing (1x4 minimum) placed
at &' on-center (6' on-center for TJI®
110 joists) and extended to a braced
end wall. Fasten at each joist with
two &d (2Y2") nails minimum.

Joists must be laterally supported at
cantilever and end bearings by shear
blocking, hangers, or direct attach-
ment to a rim board or rim joist

ALLOWABLE

HOLES on page 11

* Unless otherwise noted, all details are valid to a maximum slope of 12/12.
* \Web stiffeners are required if the sides of the hanger do not laterally

support at least 34" of the TJI® joist top flange.

TJI® Joist Nailing Requirements at Bearing

TJI® Joist to Bearing Plate

End Bearing

(134" minimum bearing required)

&d (212") box nall,
one each side, 12"
minimum from end

Intermediate Bearing
(3%%" minimum bearing required)

Slopes 3/12 or less:
One &d (212") box nail each side (see Detail R7)

Slopes greater than 3/12:
Two &d (2/2") box nails each side, plus a twist
strap and backer block. See Detail R75.

When slope exceeds %" per foot, a beveled bearing plate, variable slope seat connector, or birdsmouth cut (at low

end of joist only) is required

Blocking to Bearing Plate

Trus Joist rim board:
Toenail with 10d (2") box nails at 6" on-center
or 16d (3%2") box nails at 12" on-center

TJI® joist blocking:
10d (3") box nails at &" on-center

Shear transfer nailing:
Use connections equivalent to sheathing nail
schedule
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Shear blocking—Trus Joist
ritn board or TJI® joist

Beveled bearing
plate required
when slope
exceeds V4" per
foot

V5 adjacent span maximum

V-cut shear blocking—
Trus Joist rim board

V5 adjacent span maximum
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Birdsmouth Cut

Allowed at low end of joist only

Beveled web
stiffeners required
on both sides

Variable slope
seat connector

2x4 block for soffit support

Intermediate Bearing

Blocking panels or shear blocking are optional for joist stability at intermediate supports

Twist strap and backer block
required at R75 with slopes
greater than 3/12. See nailing
requirements on page 18.

Web stiffeners
required each side
at R7W

Beveled bearing plate
required when slope
exceeds V4" per foot

Birdsmouth Cut

Allowed at low end of joist only

2x4 one side. Use 2x4 both
sides if joist spacing is
greater than 24" on-center

2 rows &d (21/2")
box nhails at
&" on-center

Beveled 2x4 block with
beveled web stiffener on
opposite side of web

Birdsmouth Cut

Allowed at low end of joist only

2x4 one side. Use 2x6 if joist spacing
is greater than 24" on-center.

10d (2") box nails
at 8" on-center

Beveled 2x4 block

2 rows &d (2/2")
box nails at
&" on-center

2x4 one side. Use 2x4 both
sides if joist spacing is
greater than 24" on-center

Beveled bearing plate
required when slope
exceeds V4" per foot

These Conditions Are NOT Permitted

DO NOT cut holes
too close to support.

Refer to ALLOWABLE HOLES on page 11
for minimum distance from support.

DO NOT bevel cut joist
beyond inside face of wall.

DO NOT overhang birdsmouth cut
from inside face of plate.

TJI® joist flange must bear fully on the plate.
See detail BC on page 20.
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LSTA1E (Simpson or

Double joist
USP) strap with twelve

may be required

10d x 12" nails Additional blocking when L exceeds
may be required for Jjoist spacing
shear transfer

/
Strap nails:
Leave 2%/8"

minimum end

Double beveled bearing distance

plate when slope
exceeds 4" per foot

2x_ overhang. Notch around
TJI® joist top flange.

=

Blocking as
required

Birdsmouth Cut

Allowed at low end of joist only

Beveled web stiffener each
side of TJI® joist web

TJI® joist flange must bear
fully on plate. Birdsmouth
cut must not overhang inside
face of plate.

LSTA24 (Simpson or USP) strap with
twelve 10d x 12" nails required at HBS
with slopes greater than 3/12

Filler block: Attac
with ten 10d (3")
box nails, clinched.

Additional blocking
may be required for
shear transfer

box nails from eac
side with TJI®

Strap nails: Leave
2%/8" minimum end
distance

Va

riable slope joist hanger, see
pages 22 and 23. Beveled web
stiffener required each side.

Use ten 16d (3Y2")

Backer block: Install tight to
bottom flange (tight to top flange
with top flange hangers). Attach
with ten 10d (3") box nails,
clinched when possible.

h

h

LSTA1S strap nails at
HBS with slopes greater
than 3/12

/Strap nails: Leave 2%5"
minimum end distance,
typical

Variable slope joist hanger, see
pages 22 and 23. Beveled web
stiffener required each side.

Shear Blocking and Ventilation Holes (Roof Only)

Field trim to match joist depth at outer edge
of wall or locate on wall to match joist depth
Vs |

T

Maximum allowable V-cut

@

For TJI® joists with slopes of 10/12 to 12/12, the vertical depth at bearing will require
Trus Joist rim board (for shear blocking) that is one size deeper than the TJI® joist

2

2

Allowed hole zone

Filler and Backer Block Sizes
Te 110

210 230 or 360 560
915" or . 914" or 14" or 915" or 14" or . 14" or
Depth 117 n 14 117 " 16" 111 " 16" 11% 16"
Filler Block %6 28 2x6 + %' | 2x8 + %" | 2x6 + 15" 2x8+ 12" | Two Two
(Detail H6) sheathing = sheathing = sheathing sheathing 2Xx6 2x8
Backer Block o . o 0 o
(Detail H6) 9" or % 4" or 74 1" net 2x6 2x8

If necessary, increase filler and backer block height for face mount hangers and maintain 6" gap at top of joist; see
Detail W. Filler and backer block dimensions should accommodate required nailing without splitting.

See General Notes and nailing requirements on

page 18
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Roof—115% and 125% Load Duration (PLF)
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Roof Joist Horizontal Clear Span

6' 8' 10' 12' 14 16'
Depth  TJI® Total Load  Defl.  TotalLoad  Defl.  Total Load  Defl.  Total Load  Defl.  TotalLoad  Defl. = Total Load  Defl.
Non- Live Non- Live Non- Live Non- Live Non- Live Non- Live
Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load
115% 125% L/240 | 115% 125% L/240 115% 125% L/240 115% 125% L/240 115% 125% L/240 115% 125% L/240
110 289 314 * 218 237 * 175 190 * 146 159 155 | 109 118 101 83 91 69
914" 210 321 349 * 242 263 * 194 211 * 162 176 * 131 142 118 | 100 108 81
230 360 392 * 272 295 * 218 237 * 182 198 196 145 158 128 112 118 88
110 289 314 * 218 237 * 175 190 * 146 159 * 125 136 * 106 115 *
210 321 349 * 242 263 * 194 211 * 162 176 * 139 151 * 122 132 *
117%" 230 360 392 * 272 295 * 218 237 * 182 198 * 156 170 * 137 149 146
360 368 400 * 277 301 * 223 242 * 186 202 * 159 173 * 140 152 *
560 449 488 * 338 368 * 272 295 * 227 246 * 195 212 * 170 185 *
110 289 314 * 218 237 * 175 190 * 146 159 * 125 136 * 110 119 *
210 321 349 * 242 263 * 194 211 * 162 176 * 139 151 * 122 132 *
14" 230 360 392 * 272 295 * 218 237 * 182 198 * 156 170 * 137 149 *
360 368 400 * 277 301 * 223 242 * 186 202 * 159 173 * 140 152 *
560 449 488 * 338 368 * 272 295 * 227 246 * 195 212 * 170 185 *
210 321 349 * 242 263 * 194 211 * 162 176 * 139 151 * 122 132 *
16" 230 360 392 * 272 295 * 218 237 * 182 198 * 156 170 * 137 149 *
360 368 400 * 277 301 * 223 242 * 186 202 * 159 173 * 140 152 *
560 449 488 * 338 368 * 272 295 * 227 246 * 195 212 * 170 185 *
Roof Joist Horizontal Clear Span
18' 20' 22' 24' 26' 28'
Depth  TJI® Total Load  Defl.  Total Load  Defl.  TotalLoad  Defl.  Total Load  Defl. = Total Load  Defl.  Total Load  Defl.
Non- Live Non- Live Non- Live Non- Live Non- Live Non- Live
Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load Snow Snow Load
115% 125% L/240 | 115% 125% L/240 115% 125% L/240 115% 125% L/240 115% 125% L/240 115% 125% L/240
110
914" 210 77 77 58
230 84 84 63
110 84 91 82
210 101 109 96 82 89 71
117%" 230 112 121 105 91 98 78 75 79 59
360 124 135 * 112 122 103 @ 102 105 78 82 82 61
560 152 165 * 137 148 * 124 135 117 | 114 122 91 97 97 73 79 79 59
110 98 106 * 80 87 *
210 108 118 * 97 105 103 80 87 79
14" 230 122 132 * 107 117 112 89 96 86 75 81 67
360 124 135 * 112 122 * 102 111 * 93 101 88 86 94 70 76 76 57
560 152 165 * 137 148 * 124 135 * 114 124 * 105 114 104 98 106 85
210 108 118 * 97 106 * 89 96 * 77 83 *
16" 230 122 132 * 110 119 * 100 108 * 85 93 90 79 72
360 124 135 * 112 122 * 102 111 * 93 101 * 86 94 * 80 87 76
560 152 165 * 137 148 * 124 135 * 114 124 * 105 114 * 98 106 *
* Indicates TOTAL LOAD value controls.
Slope Factors
Slope 2%in12 3in12 3%in12 4in12 4%in12 5in12 6in 12 7in12 8in12 9in12 10in12 11in12 12in12
Factor 1.021 1.031 1.042 1.054 1.068 1.083 1.118 1.158 1.202 1.250 1.302 1.357 1.414

How to Use These Tables

1. Calculate actual total load in pounds per linear foot (plf).

2. Select appropriate ROOF JOIST HORIZONTAL CLEAR SPAN. For slopes
greater than 2" per foot, approximate the increased dead load by multi-
plying the joist horizontal clear span by the SLOPE FACTOR above.

3. Scan down the column to find a TJI® joist that meets or exceeds actual
total load. TOTAL LOAD values are limited to deflection of L/180. For
stiffer deflection criteria, use the LIVE LOAD L/240 values.

General Notes

e Tables are based on:
— Uniform loads.
— No composite action provided by sheathing.
— More restrictive of simple or continuous span.
— Minimum roof surface slope of 4" in 12".

» TOTAL LOAD limits joist deflection to L/180.
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Depth

o14"

117%"

14"

16"

Depth

91/ﬁ"

%"

1

1 6“

TJ®

110
210
230
360
560

Single Joist—Top Flange

Capacity Nailing

(Ibs)  Header Joist

935 10d 10d x 114"
1,030 10d 10d x 112"
1,075 10d 10d x 114"
950 10d 10d x 114"
1,045 10d 10d x 112"
1,095 10d  10d x 114"
1,140 10d 10d x 114"
1,300 10d 10d x 114"
950 10d 10d x 114"
1,045 10d 10d x 112"
1,095 10d 10d x 112"
1,140 10d  10d x 114"
1,300 10d  10d x 11"
1,045 10d 10d x 112"
1,215 10d 10d x 112"
1,260 10d 10d x 114"
1,460 10d 10d x 114"

Double Joist—Top Flange

v

Capacity Nailing

(Ibs)  Header Joist

2,000 16d  10d x 1%"
2,000 16d  10d x 114"
2,000 16d  10d x 1%"
2,000 16d  10d x 114"
2,000 16d  10d x 1%"
2,000 16d  10d x 114"
2,000 16d  10d x 114"
2,925 16d  10d x 1%"
2,000 16d  10d x 1%"
2,000 16d  10d x 1%"
2,000 16d  10d x 114"
2,000 16d  10d x 1%"
2,925 16d  10d x 114"
2,035 16d  10d x 1%"
2,035 16d  10d x 114"
2,035 16d  10d x 1%"
2,925 16d  10d x 114"

Variable Slope Seat Joist Hanger()®)

Capacity (Ibs)

TJI® Hanger
110 ITT9.5
210 ITT2.1/9.5
230 ITT359.5
110 ITT11.88
210 ITT2.1/11.88
230 ITT3511.88
360 ITT3511.88
560 1TT411.88
110 ITT14
210 ITT2.1/14
230 ITT3514
360 ITT3514
560 1TT414
210 ITT2.1/16
230 MIT3516
360 MIT3516
560 MIT416
TJi® Hanger
110 MIT49.5
210 MIT4.28/9.5
230 MIT359.5-2
110 MIT411.88
210 MIT4.28/11.88
230 MIT3511.88-2
360 MIT3511.88-2
560 WPI411.88-2
110 MIT414
210  MIT4.28/14
230 MIT3514-2
360 MIT3514-2
560 WPI414-2
210 LBV4.28/16
230 LBV3516-2
360 LBV3516-2
560 WPI416-2
Hanger Sloped
Only
LSSUI25 1,110
LSSU2.1 1,110
LSSUI35 1,110
LSSUI35 1,110
LSSU410 1,725

Sloped and
Skewed
995
995
995
995
1,625

Nailing
Header Joist
10d  10d x 14"
10d  10d x 114"
10d  10d x 1"
10d  10d x 1"
16d  10d x 1%"

Single Joist—Face Mount(1)

N B

Hanger

1US1.81/9.5
1US2.06/9.5
1US2.37/9.5
IUS1.81/11.88
1US2.06/11.88
1US2.37/11.88
1US2.37/11.88
1US3.56/11.88
1US1.81/14
1US2.06/14
1US2.37/14
1US2.37/14
1US3.56/14
1US2.06/16
1US2.37/16
1US2.37/16
1US3.56/16

==

Capacity
(Ibs)
935
935
935
950
1,045
1,095
1,140
1,330
950
1,045
1,095
1,140
1,330
1,045
1,095
1,140
1,330

Nailing
Header Joist
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.
10d N.A.

Double Joist—Face Mount(1)

Hanger

MIU49
MIU4.28/9
MIU4.75/9

MIU411
MIU4.28/11
MIU4.75/11
MIU4.75/11

HU412-2

MIU414
MIU4.28/14
MIU4.75/14
MIU4.75/14

HU414-2
MIU4.28/16
MIU4.75/16
MIU4.75/16

HU414-2

Capacity

(Ibs)
1,860
1,860
1,860
2,130
2,130
2,130
2,130
2,145
2,170
2,350
2,395
2,395
2,680
2,350
2,435
2,525
2,680

Nailing
Header Joist
16d  10d x 114"
16d  10d x 114"
16d  10d x 1%"
16d  10d x 114"
16d  10d x 11"
16d  10d x 114"
16d  10d x 114"
16d  10d x 11"
16d  10d x 11"
16d  10d x 1%"
16d  10d x 1%"
16d  10d x 1%"
16d  10d x 14"
16d  10d x 1%"
16d  10d x 11"
16d  10d x 1%"
16d  10d x 1%"

General Notes

Bold italic hangers require web stiffeners.

Capacities will vary with different nailing criteria or other support conditions; contact
your Trus Joist representative for assistance.

* Hanger capacities shown are either joist bearing capacity or hanger capacity—
whichever is less. Joist end reaction must be checked to ensure it does not exceed the
capacity shown in the tables.

* All capacities are for downward loads at 100% duration of load.
« Fill all round, dimple, and positive angle nail holes.

* Use sloped seat hangers and beveled web stiffeners when TJI® joist slope exceeds 4"
per foot.

* Leave s clearance (%" maximum) between the end of the supported joist and the

header or hanger.

See additional notes on page 23

Face Mount Skewed 45° Joist Hanger(1)

Hanger

SUR/L1.81/9
SUR/L2.1/9
SURI/LI3510/12
SUR/L1.81/11
SURNL2.1/11
SURI/LI3510/12
SURI/LI3510/12
SUR/L410
SUR/L1.81/11
SURNL2.1/11
SURI/LI3514/20
SURI/LI3514/20
SUR/L414
SURNL2.1/11
SURI/LI3514/20
SURI/LI3514/20
SUR/L414

TOP VIEW

2B
A L

N 45°

\

Capacity

(Ibs)
1,125
1,230
1,225
1,215
1,305
1,310
1,355
1,495
1,215
1,305
1,310
1,355
1,460
1,045
1,310
1,355
1,460

Nailing
Header Joist
16d 10d x 112"
16d 10d x 11"
16d 10d x 11"
16d 10d x 112"
16d 10d x 11"
16d 10d x 11"
16d 10d x 114"
16d 10d x 11"
16d 10d x 112"
16d 10d x 112"
16d 10d x 11"
16d 10d x 11"
16d 10d x 114"
16d 10d x 11"
16d 10d x 11"
16d 10d x 11"
16d 10d x 115"

Variable Slope Seat Connector(2)

TJ®

110
210
230
360
560

Hanger

VPA25
VPA2.1
VPA35
VPA35

VPA4

(Ibs)
1,050
1,230
1,230
1,230
1,230

Capacity

Nailing
Header Joist
10d  10d x 11"
10d  10d x 11"
10d  10d x 11"
10d  10d x 11"
10d  10d x 11"

Hanger information on these two
pages was provided by either

Simpson Strong-Tie™ or

USP Structural Connectors™.
For additional information,
please refer to their literature.



Framing Connectors (USP Structural Connectors™)

Depth TJI®

110

915" 210
230

110

210

117%" 230
360

560

110

210

14" 230

360

560

210

230

360

560

1 6“

Depth TJI®

110

9%" 210
230

110

210

117%" 230
360

560

110

210

14" 230

360

560

210

230

360

560

1 6“

Single Jois!

Hanger

THO17950
THO20950
TH023950
THO17118
THO20118
TH023118
TH023118
THO035118
THO17140
TH020140
TH023140
TH023140
TH035140
TH020160
TH023160
TH023160
TH035160

Capacity
(Ibs)
935

1,030
1,140
950
1,030
1,185
1,230
1,430
1,215
1,080
1,185
1,230
1,430
1,080
1,185
1,230
1,430

i

;

t—Top Flange

Nailing

Header Joist
10d  10d x 1%'
10d  10d x 1%"
104 10d x 1%4"
10d  10d x 1%'
10d  10d x 1%"
10d  10d x 1%"
104 10d x 1%4"
104 10d x 1%4"
10d  10d x 1%"
10d  10d x 1%"
104 10d x 1%4"
10d  10d x 1%4"
10d  10d x 1%"
10d  10d x 1%'
10d  10d x 1%"
10d  10d x 1%"
10d  10d x 1%"

Double Joist—Top Flange

Hanger

TH035950
TH020950-2
TH023950-2

TH035118
TH020118-2
TH023118-2
TH023118-2

BPH71118

THO035140
TH020140-2
TH023140-2
TH023140-2

BPH7114
TH020160-2
TH023160-2
TH023160-2

BPH7116

Support Requirements
* Support material assumed to be Trus Joist structural composite lumber or sawn

lumber (Douglas fir or southern pine species).

N
Capacity Nailing
(Ibs) Header Joist
2,010 10d  10d x 1%"
2,330 16d 10d
2,490 16d 10d
2,050 10d  10d x 114"
2,610 16d 10d
2,675 16d 10d
2,765 16d 10d
3,185 16d 10d
2,100 10d  10d x 1%"
2,330 16d 10d
2,675 16d 10d
2,765 16d 10d
3,185 16d 10d
2,330 16d 10d
2,675 16d 10d
2,765 16d 10d
3,185 16d 10d

Single Joist—Face Mount()

Hanger

THF17925
THF20925
THF23925
THF17112
THF20112
THF23118
THF23118
THF17112-2
THF17140
THF20140
THF23140
THF23140
THF17140-2
THF20157
THF23160
THF23160
THF17157-2

D
Capacity
(Ibs)
895
895
1,160
895
895
1,215
1,260
1,460
950
1,045
1,215
1,260
1,460
1,045
1,215
1,260
1,460

Trus Joist e TJI® Joist Specifier’s Guide 2025 ¢ March 2004

Face Mount Skewed 45° Joist Hanger(1)(4)

B
Nailing Capacit Nailing
Header  Joist AT (’I]bs) ! Header Joist
10d 10d x 114" SKH1720L/R 910 10d 10d x 114"
10d 10d x 114" SKH2020L/R 1,005 10d 10d x 112"
10d 10d x 114" SKH2320L/R 1,055 10d 10d x 114"
10d 10d x 114" SKH1720L/R 920 10d 10d x 114"
10d 10d x 114" SKH2020L/R 1,015 10d 10d x 112"
10d 10d x 114" SKH2320L/R 1,065 10d 10d x 112"
10d 10d x 114" SKH2320L/R 1,110 10d 10d x 1%4"
10d 10d SKH410L/R1 1,460 16d 16d
10d 10d x 114" SKH1720L/R 920 10d 10d x 112"
10d 10d x 114" SKH2020L/R 1,015 10d 10d x 112"
10d 10d x 114" SKH2324L/R 1,065 10d 10d x 1%4"
10d 10d x 14" SKH2324L/R 1,110 10d 10d x 1%"
10d 10d SKHA414L/R1 1,460 16d 16d
10d 10d x 114" SKH2024L/R 1,015 10d 10d x 114"
10d 10d x 114" SKH2324L/R 1,065 10d 10d x 114"
10d 10d x 114" SKH2324L/R 1,110 10d 10d x 114"
10d 10d SKH414L/R1 1,460 16d 16d

Double Joist—Face Mount(1)
<

Hanger

THF17925-2
THF20925-2
THF23925-2
THF17112-2
THF20112-2
THF23118-2
THF23118-2
HD7120
THF17140-2
THF20140-2
THF23140-2
THF23140-2
HD7140

THF23160-2
THF23160-2
HD7160

Capacity
(Ibs)
1,350
1,350
1,575
1,575
1,575
1,800
1,800
2,175
2,170
2,250
2,370
2,370
2,720

2,430
2,520
2,925

e Minimum support width for single- and double-joist top mount hangers is 3" (112"
for ITT hangers).
e Minimum support width for face mount hangers with 10d and 16d nails is 13" and
2", respectively.

Footnotes:

1. Face mount hanger capacities may be increased up to 15% for snow roofs or 25% for non-snow
roofs. Maximum increase for LSSU, LSSUI, and LSSH hangers is 15%.

2. VPA connectors are allowed on slopes of 3/12 through 12/12 only.

3. LSSU, LSSUI and LSSH hangers can be field adjusted for slopes and skews of up to 45 degrees.
Additional lateral restraints are required for 16" deep TJI® joists.

4. Miter cut is required at end of joist.

5. TMP connectors are allowed on slopes of 1/12 through 6/12 only, and TMPH connectors are
allowed on slopes of 6/12 through 12/12 only.

Nailing ®
Header Joist l

10d 10d
10d 10d 1o
10d 10d 210
10d 10d 230
10d 10d
10d 10d 360
10d 10d
16d 10d 560
10d 10d
10d 10d
10d 10d
10d 10d
16d 10d
10d 10d
10d 10d
16d 10d

Variable Slope Seat Connector(®

Capacity

Hanger (Ibs)
TMP175 1,150
TMPH175 1,945
TMP23 1,785
TMPH23 1,945
TMP23 1,785
TMPH23 1,945
TMP4 1,970
TMPH4 1,945

Nailing
Header  Joist
10d  10d x 114"
10d  10d x 1%"
10d  10d x 1%"
10d  10d x 1%"
10d  10d x 114"
10d  10d x 1%"
10d  10d x 114"
10d  10d x 1%"

TJI® Hanger

110 LSSH179
210  LSSH20
230 LSSH23
360 LSSH23
560 LSSH35

See General Notes on page 22

Capacity (Ibs)
Sloped Sloped and

Only
1,120
1,120
1,120
1,120
1,595

Skewed
1,120
1,120
1,120
1,120
1,595

Nailing
Header  Joist
10d  10d x 1%"
10d  10d x 1%"
10d  10d x 1%"
10d  10d x 1%"
16d  10d x 1%"



Service You Can Count On

Unparalleled

Technical
Support

TJ-Beam®
software

TJ-Xpert®
software

TJ-YardMate™

software

Our goal is to help you build solid, durable, and comfortable homes by providing strong technical
support to specifiers, dealers, and builders located throughout North America. With a staff of
over 175 Trus Joist technical representatives, we are uniquely prepared to train our partners in
providing comprehensive specification and installation. We enhance our training with cutting
edge automation tools; these products include:

produces single-member sizing options in floor and roof applications for TJI® joists,
Microllam® LVL, TimberStrand® LSL and Parallam® PSL beams, headers, and columns.

tracks vertical loads throughout the structure and develops sizing solutions, material lists,
framing plans, and installation details.

produces inventory solutions and cut lists for each home package with the least amount of cutting
and waste.

Our support doesn’t stop there. Our skilled team of Trus Joist representatives—the industry’s largest—isn’t afraid to get involved and
make things happen. If you call us with a problem that you believe may be caused by our products, our representative will contact you
within one business day to evaluate the problem and help solve it— GUARANTEED.

ZESilent Floor

Products You Can Trust

%TimberSIrand@ %Purullum@ %Microllum@

TJI® Joists Rim Board, Beams and Headers and
Headers, Columns, and Columns Beams
Wall Framing
FOR MORE INFORMATION, CONTACT YOUR TRUS JOIST DEALER PI‘OdllCt Warranty

Trus Joist warrants that its products will
be free from manufacturing errors or defects in
workmanship and material. In addition, provided the product
is correctly installed and used, the company warrants the adequacy
of its design for the normal and expected life of the building.

EN Ziviguit

i Weyerhacuser Business

200 E. Mallard Drive + Boise, Idaho 83706
1-800-628-3997

.
" a

Tom Denig, President

March 2004 NW/40M

If this guide is more than one year old,
contact your dealer or Trus Joist rep.

Reorder 2025

200 E. Mallard Drive (83706) ¢ P.O. Box 60 * Boise, ID 83707 ¢ 208-364-1200

%3 7/;‘,4 7 W 1-800-628-3997

Weyerhaeuser Business

www.trusjoist.com

g.g , e-Rim®, FrameWorks®, Microllam®, Parallam®, Silent Floor®, TimberStrand®, TJ®, TJI®, TJ-Beam®, Performance Plus®,
and TJ-Xpert® are registered trademarks and TJ-Pro™, TJ-YardMate™, and Trus Joist™ are trademarks of

Trus Joist, A Weyerhaeuser Business, Boise, Idaho.

Copyright © 2004 by Trus Joist. Printed in the USA @ on recycled paper.



(MOULDING & MILLWORK) Profile Selection Guide

Baseboards

Baseboards run along the wall at the floor. Baseboards M&M# | WM# | Colonial

should be chosen to work in harmony with your casingsto | 623 623 [9/16” x 3-1/4" - RDM Solid Pine
finish and tie the room together. Baseboards are usually 623-8 623 [9/16"x3-1/4"-8"  Solid Pine
thinner than the casing. 623P 623 [9/16”x3-1/4"- 16" Primed FJ
ALL SIZES NOMINAL 623P-8 | 623 |9/16"x3-1/4"-8"  Primed FJ

623MR | 623 |9/16" x 3-1/4" - 16"  Ultralite MDF
623MR-8| 623 |9/16" x 3-1/4" - 8’ Ultralite MDF
623D 623 |9/16" x 3-1/4" - RDM Solid Domestic

M&M# | WM# | Colonial

618P 618 |9/16"x5-1/4" - 16" Primed FJ
618P-8 |[618 |9/16"x5-1/4"-8"  Primed FJ
618M 618 |[12mm x5-1/4" - 16" Ultralite MDF
618M-8 | 618 |12mmx5-1/4"-8"  Ultralite MDF

M&M# | WM# | Colonial

620 620 9/16” x 4-1/4" - RDM  Solid Pine
620MR | 620 9/16" x 4-1/4" - 16’ Ultralite MDF
620MR-8 | 620 9/16" x 4-1/4" - 8’ Ultralite MDF

M&M# | WM# | Colonial / Colonial Base

624 624 19/16” x3" - RDM Solid Pine

624-8 624 [9/16"x3" -8’ Solid Pine

6240 1/2" x3” - RDM Oak




(MOULDING & MILLWORK) Profile Selection Guide

Casings define the overall character of a room and M&M# | WM# [Colonial /| CSG
are often the most visible part of the trim. Casings 356 356 [11/16” x 2-1/4”" - RDM Solid Pine

are used primarily to cover the gap between drywall - P— -
and the door or window frame. Casings are generally ~ |520-/ | 336 ”/]6" X 2"/4" -7°__ Solid Pine
thicker than the base mouldings. 3560 | 356 |11/16" x2-1/4" -RDM Oak

ALL SIZES NOMINAL 3560-7 | 356 | 11/16" x 2-1/4" -7* Oak

356P 356 | 11/16" x 2-1/4" -14"  Primed FJ
356P-7 | 356 |11/16" x 2-1/4" -7° Primed FJ
356FJD | 356 |11/16" x 2-1/4" -14"  FJ Domestic
356M 356 |11/16" x 2-1/4" -14"  Ultralite MDF
356M-7 | 356 |[11/16" x 2-1/4" -7° Ultralite MDF
356D 356 |11/16" x 2-1/4" -RDM Solid Domestic

M&M# | WM# | Colonial /| CSG Domestic

444 444 | 11/16" x 3-1/2" - RDM Solid Pine
444-76 | 444 | 11/16" x 3-1/2" - 76" _ Solid Pine
444FJD | 444 | 11/16" x 3-1/2" - 15" FJ Domestic
444P 444 | 11/16" x 3-1/2" - 16" Primed FJ
444P-8 | 444 | 11/16" x 3-1/2" -8"  Primed FJ

M&M# | WM#
306 306 11/16" x 2-1/4" - RDM _ Solid Pine
306-7 306 11/16" x 2-1/4" - 7" Solid Pine

M&M# | WM# | Ranch / Ranch Casing

327 327 | 11/16" x 2-1/4" - RDM Solid Pine
327-7 | 327 |11/16" x2-1/4" -7 Solid Pine
3270 | 327 |5/8"x2-1/4"-RDM _ Oak

3270-7 | 327 |5/8"x2-1/4" -7 Oak

327P 327 | 11/16" x 2-1/4" - 14" Primed FJ
327P-7 | 327 | 11/16" x2-1/4"-7°  Primed FJ
327D | 327 | 11/16" x 2-1/4" - RDM Solid Domestic
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DEMILEC

(USA) LLC.

HEATLOK@

is two component spray applied rigid polyurethane foam, green in color, having a nominal density 2lbs/ft3. This spray

foam has been specially formulated to meet the intent of the International Code Council (ICC) building codes and is used primarily as

a vapor barrier, air barrier and thermal insulation on above and below grade interior and exterior applications. Complies with FEMA
requirements as a Class 4 insulation.

is environmentally-friendly foam developed from recycled plastic materials and renewable soy oils, while the

blowing agent is the HFC 245fa. Certified Insulation Material approved by California Department of Consumer Affairs. GREENGUARD
and GREENGUARD Children and Schools certified.

Method
ASTM D 1622

ASTM C518
(R-Value)

ASTM D 1621
ASTM D 1623
ASTM D 2126

ASTM D 2842
ASTM E 96

ASTM E 283-04
ASTM E2178-03

ASTM E 84-05

CAN/ULC S774
ASTM C 1338
ASTM D 2856
ASTM D 6866

Description

Density (core)

Initial Thermal Resistance, 1”

Aged Thermal Resistance, 180 days @ 232C, 1”

Compressive Strength (10%)

Tensile Strength

Dimensional Stability ( 28 days)

(sample without any substrate)
-49F (-209C), ambient RH
1769F (802C), ambient R.H.
1589F (702C), 97% R.H.

Water Absorption (Serves as moisture barrier)

Water Vapor Permeance, 1” (Note: Is a vapor barrier of 1
perm or less at thicknesses greater than 1.2” per IBC Section

202, Definitions)

Air Permeance @ 75Pa, 1” (Note: Air Barrier Association of

America approved air barrier)

Surface Burning Characteristics, 3”thick

e  Flame spread index

e  Smoke development

VOC Emissions from Polyurethane Foam
Fungi Resistance
Closed Cell Content

Bio-based Content

Imperial units Metric units
2.1-2.3 Ib/ft} 34-37 Kg/m?
7.2 ft’heF/BTU 1.26 m?2C/W
6.6 ft’heF/BTU 1.17 m2eC/W
28.3 psi 195 kPa
51.5 psi 355 kPa

% Volume Change

-0.03
+2.9
+9.8

0.8% Volume

1.2 perms, 69ng/Pasm?> @ 1”

0.001L/sm? @ 1”
0.000L/sm? @ 1.5”

20
450

Pass (1 day)
No fungal growth
>92%

5%



Liquid Components Properties

Property Isocyanate A 100 Resin B 217-0
Color Brown Greenish
Specific gravity 1.20-1.24 1.20-1.24
Shelf life* 6 months 6 months
Mixing ratio (volume) 100 100
Vapor pressure @ 25°C 107 psi 7 -9 psi

* See MSDS for more information.
Note: Store the resin at temperatures 59 - 779F (15 — 252C). Keep away from direct sunlight.

Processing Parameters

Imperial units Metric units
Type of machine Graco® Reactor E-30 with Fusion gun and 02 Mixing Chamber
Components A & B temperature 100°F 38°C
Components A & B pressure 850 — 1000 psi 5860 — 6900 kPa
Ambient temperature 73°F 23°C
Thickness per pass 1% inches 30 mm
Number of passes 2
Substrate Polyethylene Board
Cream time (s) Gel time (s) Tack free time (s) End of rise (s)
0-1 2 4-5 4
Imperial units Metric units
Mixing ration A:B 1:1
Mixing temperature 100 - 120°F 38 -49°C
Mixing pressure 800 psi 5516 kPa
Substrate & Ambient temperature >14°F >(-10)°C
Curing temperature >14°F >(-10)°C
Maximum thickness per pass 2in. 50 mm

General Information: It is recommended that the foam is covered with an approved thermal barrier in accordance to the local
and national building codes when used in buildings and a protective coating when used outside. This product should not be used
when the continuous service temperature of the substrate is outside the range of -762F (-602C) to 17629F (802C). Spraying too thick
sections too fast may result in charring of the foam, or in extreme conditions a fire may result.

ey Ceaw (i

Disclaimer: The information herein is to assist customers in determining whether our products are suitable for their applications. We request that customers
inspect and test our products before use and satisfy themselves as to contents and suitability. Nothing herein shall constitute a warranty, express or implied,
including any warranty of merchantability or fitness, nor is protection from any law or patent infringement. All patent rights are reserved. The foam product is
combustible and must be covered by an approved thermal barrier. Protect from direct flame and sparks contact. The exclusive remedy for all proven claims is
replacement of our materials.

HEATLOK SOY® Technical Data Sheet
DEMILEC (USA) LLC® = 2925 Galleria Drive * Arlington, TX 76011 Rev. 10/12/09

(817) 640-4900 phone * 1.877.DEMILEC (336-4532) toll-free * (817) 633-2100 fax Page | 2

www.DemilecUSA.com * Info@DemilecUSA.com



Typar® HouseWrap

FOR RESIDENTIAL APPLICATIONS
TYPICAL CHARACTERISTICS

Basis Weight (ASTM D-5261) nominal 2.8 osy

21.0 Ibs/1000ft*
Thickness (ASTM D-1777) 12.9 mils
Bursting Strength (ASTM D-3786) 06 psi
Dry Tensile Strength ~ (ASTM D-5034) 80 lbs md

87 lbs xd
Trapezoidal Tear (ASTM D-1117/ 30 Ibs md

ASTM D-5733) 33 Ibs xd

Pliability (AC-38) PASS
Hydrostatic Pressure ~ (AATCC 127-1995) 865 cm
Resistance
Gurley Hill (TAPPI T-460) > 2500 sec/100cc
Porosity
Moisture Vapor (ASTM E-96-95, 11.7 U.S. perms
Transmission Rate procedure A)
Ultra Violet Light 6 months
Exposure Resistance
uv)
“Air-Ins” (CCMC Technical .0032L/(S-M?)
(Air Leakage Test) Guide MF-07273) @ 75 pascals
Water Resistance (ASTM D-779) PASS
Test (Boat Test)

(CCMC Technical
Water Ponding Test ~ Guide MF-07193) PASS

(ASTM-E-84-00a)

Surface Burning

Characteristics

Flame Spread Index Class A
Smoke Developed PASS
Index

Roll sizes: 3 ft x 100 ft, 4.5 ft x 200 ft, 9 ft x 100 ft

9.5ftx 951t 9 ftx 150 ft, 9 ft x 195 ft, 10 ft x 100 ft, 10 ft x 150 ft
ICC #ESR-1404, CCMC #12892-R, CCMC #12894-R

The information contained herein is to the best of our knowledge accurate and reliable and is provided for the user’s assessment and
verification. However, since the circumstances and conditions under which such information and the products discussed can be used
may vary and are beyond our control, we make no warranty, expressed or implied, of merchantability, fitness or otherwise, or of the
results to be obtained, or against patent infringement, and we disclaim all liability from any resulting damage or loss.

Typar®, Typar® Weather Protection System, and Typar® HouseWrap, are registered trademarks of Fiberweb, Inc.

Fiberweb, Inc.,70 Old Hickory Blvd., Old Hickory, TN 37138 USA, 1-800-284-2780
Fax: 615-847-7068, www.typar.com



Duration” Premium
Cool Shingles

INNOVATIONS FOR LIVING® with SureNail Technology

Your Cool Roof solution

Duration® Premium Cool shingles are unique in color
and have highly reflective granules. These granules
bounce back the sun'’s rays, helping result in:

= Cooler roof temperatures

» [ess wear and tear on air conditioning systems
= More energy savings

= [,ower carbon dioxide emissions

= Reduced heat island effect and smog

Solar Reflectance:

the fraction of solor  Thermal Emittances
energy that s the relafive ability of
The sun’s reflected by the roof " surfacz to

radiation . radiate absorbed heat
hits the roof

surface

Some heat is absorbed by the roof
and transferred to the building below

Cool Roof Rating Council (coolroofs.org)

Duration® Premium Cool shingles feature solar-reflecting
granules that help lower energy bills by keeping roofs cool.”

__.-‘

ENERGY STAR® is for roofs too

Similar to the energy-efficient appliances

in your home, roofing products can

provide energy-saving qualities.

Owens Corning™ Duration Premium
Cool roofing shingles can help reduce your energy bills
when installed properly. These shingles reflect solar
energy, decreasing the amount of heat transferred to a
home's interior—and the amount of air conditioning
needed to keep it comfortable. Actual savings will vary
based on geographic location and individual building
characteristics. Call 1-800-GET-PINK® or
1-888-STAR-YES for more information.




Meet energy standards
with Duration” Premium
Cool shingles

= Help reduce environmental impact by keeping roofs
cool™—less energy needed to cool a home means
less energy consumption

= Extend the life of the roof—thanks to solar-reflecting
granules that reduce shingle temperature and
subsequently slow asphalt aging

= [nclude a Limited Lifetime Warranty” and
130-MPH Wind Resistance Limited Warranty’

= Backed by an Algae Resistance
Limited Warranty' |4

= Meet 2009 California Title 24, Part 6, requirements
which call for a Cool Roof or equivalent
improvement. For more information, visit
www.roofing.owenscorning.com

= Are rated by the Cool Roof Rating Council (CRRC)

Provide greater bonding strength

As part of the Duration Series shingle line, Duration
Premium Cool shingles also come with SureNail®
Technology, offering:

SURENAIL’ WIDER
- NAILING AREA

= New, wider nailing
area allows for

an improved and
consistent installation

EXTRA

ADHESIVE POWER*

= Specially formulated, extra-
wide adhesive bands help
keep shingle layers laminated
together in virtually all weather
conditions

SUPERSEALING ACTION*
= Our Tru-Bond®tt sealant grips tightly to the
nailing strip below for greater bonding strength

* See actual warranty for complete details, limitations and requirements.

Offer a new color palette

Duration Premium Cool shingles feature unique
lighter colors—that correspond with Owens Corning™
Hip & Ridge shingles—and have a three-dimensional
look for maximum curb appeal.

Harbor Fog'* ‘

ENERGY STAR

‘ Frosted Oak'

ENERGY STAR

‘ Sunrise' ‘

requirements.

‘ Sage’

** Estimated roof surface temperature reduction based on 1998 NIST study, Analytical Study of Residential Buildings with Reflective Roofs. A temperature reduction is
representative of a change from a typical roof to a Cool Roof (solar reflectance 10 to 25) in most climates.

+

—+

Owens Corning strives to accurately reproduce photographs of shingles. Due to manufacturing variances, the limitations of the printing process and the variations in natural

lighting, actual shingle colors and granule blends may vary from the photo. The pitch of your roof can also impact how a shingle looks on your home. We suggest that you view
a roofing display or several shingles to get a better idea of the actual color. To accurately judge your shingle and color choice, we recommend that you view it on an actual roof
with a pitch similar to your own roof prior to making your final selection. Color availability subject to change without notice. Ask your professional roofing contractor for samples

of colors available in your area.

=

Tru-Bond is a proprietary premium weathering-grade asphalt sealant that is blended by Owens Corning Roofing & Asphalt, LLC.

ENERGY STAR and the ENERGY STAR mark are registered trademarks of the U.S. Environmental Protection Agency.

SureNail Technology Patents Pending.

Pub.No. 10011012-A. Printed in U.S.A. May 2010. THE PINK PANTHER™ & © 1964-2010 Metro-Goldwyn-Mayer Studios Inc. All Rights Reserved.
The color PINK is a registered trademark of Owens Corning. ©2010 Owens Corning Roofing & Asphalt, LLC.



®JamesHardie
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The HardieZone™ System:

HZ5™ Care and Maintenance Guide

Congratulations on having James Hardie products on your home!
We would like to share with you some basic information about

the products and how to care and maintain them. James Hardie
strongly recommends that the Homeowner understand how proper
storage, installation and maintenance of James Hardie products will
allow their beauty to last for many years to come.



The HardieZone™ System

Your home’s exterior says a lot about you. Unfortunately, Mother Nature doesn’t care.
Whether it's sheets of rain, dry heat, freezing temperatures, ice and snow, or hurricane
force winds, siding is under constant attack. That’s why for more than three decades,
James Hardie has continued to push back on everything Mother Nature could dish out.

Four million beautiful homes stand as a testament to our persistence. And as the most
trusted brand of siding in America, James Hardie has taken that level of defense to an even
higher level, with siding that’s engineered for climate. We call it The HardieZone™ System.

We based The HardieZone™ System on the eight individual climatic variables that
primarily affect long-term performance of siding. Using these factors we arrived at ten
distinct climatic zones. Though different, we found common variables in certain regions,
allowing us to engineer the HZ5 product line for zones 1 through 5 and the HZ10 product
ling for zones 6 through 10.

O Zones 1-5
[J Zones 6-10

Hz5™ Products

The HZ5™ product line is right at home in climates with freezing temperatures, seasonal
temperature variations, and snow and ice. It is the result of our generational evolution of
our time tested products. To ensure that its beauty matches its performance we have
engineered the surface, giving it superior paint adhesion and moisture resistance. In
addition we have added a 15 degree drip edge to the HardiePlank® HZ5 lap siding product
to provide improved water management in conditions specific to HZ5 product climates.

* Resists damage from freezing temperatures
e Superior paint adhesion
¢ Noncombustible*

For additional HardieZone information, visit www.jameshardie.com .

*HardiePlank®, HardiePanel®, HardieShingle®, HardieSoffit®, Artisan® Lap products comply with ASTM E136




Storage and Handling

Storage and Handling

If you have hired a contractor to re-model your home with new siding or have the
opportunity to watch your new home being built, it's important for you to understand . i
how James Hardie siding should be stored and handled during construction. In general, T7 8
the product needs to be kept dry before installing it on your home. Our installation jA
instructions and this Best Practice Guide provide the installation crew and builder -
with clear directions on how to properly store and handle all of our products. These
instructions and guide can be found on our website at www.jameshardie.com. One person should hold planks on edge in the middl

with arms spread apart for maximum support of the
Carrying James Hardie® siding products with ColorPlus®

product.
Technology flat may cause excessive bending,
which can damage the finish.

.|
|
S

l

g
L

Two people should always carry panel products.

If stored outside protect with an additional

waterproof covering.
e
=
=
R PR
I o
o ||

James Hardie products stored in their
original packaging.




Installation

Installation
Homeowners are encouraged to take an active role during the installation of the product and work with the builder to ensure the product is installed

correctly. Our installation instructions and Best Practice Guide can be found on our website at www.jameshardie.com. If the instructions are not
followed when installing the products, the product only warranty could be voided. You should ask the product installer questions and bring up any
areas that do not seem consistent with installation instructions. The earlier these concerns are brought up, the sooner they can be corrected.

The general installation requirements for critical areas of the house are highlighted below. For complete details on what is required to install the
product, please refer to the specific installation instructions or the Best Practice guide where these construction details are discussed in greater detail.

— General Installation Requirements
Water-resistive Drip edge  Roof sheathing  Rafter tail \

Trim  Siding

Seal cut

Self-adhering membrane /" parrier laps
over the step Extend shingles edges
flashing and at least 1 in:qout (of siding)

the roofing felt from the fascia

Roofing felt when gutters
Step flashing are present Flashing
Bottom piece

of step flashing|
is cut and bent
to divert run
off water away
from the wall
Drip edge
and fascia

Min. 2”
clearance

Wall ———__ Gutter and end
sheathing cap ;hauld enda
Water-resistive . : minimum 1" from
barrier ———" < clearance siding
- from
| highest
point'of
decking Do not caulk 1/4” gap
Starter —
strip ) Cut trim
Deck block _into
framing _ two pieces
to retro-fit

around
existing
vent

Starter strip Do not caulk between the siding
Wat isti and the flashing, 1/4” gap
fater-resistive il ‘

barrier \dp\

Flashing

1/8” caulke@

gap is left —
between siding

and the side Nt
trim pieces. J| |
o [ |

Minimum 22.5° weather cut

Wall sheathing Water-

resistive
barrier

HardiePlank
lap siding

barrier

Siding

~ Flashing ,
over trim

Minimum 2”

with 1/4” | | Flashing
=l gap ' 3 clearance
o ) from slab
\ g Nllinimum, l; /?" =| ﬂ’# Starter stri IP
I ; clearance between ‘/
6-in. Flashing below  the trim and - not caulk Exterior slab
clearance Solitl surface  horizontal surface [~ A 1/4” gap |




Cleaning and Maintenance

Water Management and Gutters

Whether you live in an area with high amounts of rainfall

or an occasional thunderstorm, it is important to effectively
manage the flow of water from these events for your entire
home. James Hardie recommends that you have gutters and
downspouts installed on your home if they were not already
present when you purchased the home.

Cleaning and Maintenance

Cleaning and maintaining the exterior of your home is an
important part of sustaining the beauty and value of your
home. The extent and nature of maintenance will depend on
the geographic location and exposure of the building. As a
guide, it is recommended that normal care and maintenance
tasks shall include but not be limited to:

e \Washing down the exterior surfaces every 6 to 12
months with a garden hose or low pressure water
spray to remove dirt and debris.

- James Hardie Products with ColorPlus® Technology

can be cleaned using water and a soft brush or rag.

For stubborn dirt or stains, a mild detergent and a
soft brush may be used.

- For paint applied in the field, refer to your
paint manufacturer for washing and maintenance
requirements related to paint performance.

e (Clean out your gutters, blocked pipes, and overflows
as required.

High Pressure water blasts (e.g. pressure washers and sand

blasting) will damage the surface of fiber-cement. James
Hardie does not recommend these methods of cleaning. Low
pressure water spray, or a soft brush are more suitable for cleaning
fiber cement products.

e |tis important to re-apply caulking when it has
begun to show signs of wear. This can help keep
moisture from getting into the wall cavity. These
areas include but are not limited to penetrations,
flashings, plank and trim connections and in some
cases between plank joints.

- James Hardie recommends the use of caulks
and sealants that remain permanently flexible.
Look for the words “permanently flexible”
written clearly on the label or in the
accompanying literature. For best results use
an Elastomeric Joint Sealant complying with
ASTM (€920 Grade NS, Class 25 or higher, or a
Latex Joint Sealant complying with ASTM C834.
Caulking/sealant must be applied in accordance
with the caulking/sealant manufacturer’s written
instructions or ASTM C1193.

e [tis a good practice to keep vegetation such as
shrubs, bushes, and small trees trimmed back and
away from the home and siding. This will also help
to ensure that sprinkler systems do not saturate
areas near the building.

e Ensure required external ground clearances
(typically 6”) and drainage slopes are maintained.
Do not in fill landscaping up to the siding.

It is a good practice to keep vegetation such as shrubs,
bushes and small trees trimmed back away from home
and siding.



Re-Painting/Repair

Re-Painting Siding

Colorplus Products

e James Hardie ColorPlus® products can refresh their look by washing down dirt and
debris from the siding. Note: Repainting over the top of James Hardie ColorPlus®
before the 15 year limited ColorPlus warranty is expired, will void the finish warranty.
However if repainting is desired, refer to our Technical Bulletin S-100 located on our
website for painting tips.

e ColorPlus® touch up is used to cover nicks, scrapes and nail holes that may occur
during installation. ColorPlus® touch up comes in bottles tailored to be edge coaters
or touch up pens. If the touch up area is larger than the size of a dime the use of
touch up is NOT recommended. Installers are advised to replace the damage siding
with a new section of ColorPlus plank or panel.

PrimePlus Products

e |f your James Hardie siding was originally painted after it was installed on your home,

then check the original paint manufacturer recommendations for reapplication of paint.

e Do not use stain on James Hardie Products.

Repair or Patching

Dents, chips, cracks and other minor surface damage in James Hardie siding and trim
products can be filled with cementitious patching compound. Refer to manufacturer
recommendations for products that are compatible with fiber cement.

Use of Deicing Salts

James Hardie siding products should not come in direct contact with deicing salts. The
salts may prematurely damage the finished look of the siding. James Hardie recommends
the use of sand or gravel to manage snow loads near siding.

®JamesHardie

m James Hardie®
7% Siding Products
ColorPlus® Technology

Touch-up Edge Coater
Monterey Taupe

JH40-20

4floz/118 ml
Vaispar

4999 36th St. SE

Grand Rapids, MI 49512
USA 800.253.3957

«w

James Hardie®
Siding Products
ColorPlus® Technology

Touch-up Pen
Monterey
Taupe

JH40-20

2floz/59 ml
Vaispar

4999 36th St. SE
Grand Rapids, MI 49512
USA 800.253.3957

Edge Coaters or Touch-up Pens
should not be used to touch-up any

area that is larger than a dime.

26300 La Alameda, Suite 400, Mission Viejo, CA92691 e 1.866.4HARDIE ¢ 1.866.442.7343 e www.jameshardie.com

© 2010 James Hardie Technology Limited. Al rights reserved. TM, SM, and ® denote trademarks or registered trademarks of James
Hardie Technology Limited. The [@3)is a registered trademark of James Hardie Technology Limited. Printed in the U.S.A.

SP09171



Technical Data Sheet Certainleed &

WinterGuard™ HT Waterproofing Underlayment Quality made certain. Satisfaction guaranteed.™
WinterGuard™ Sand Waterproofing Shingle Underlayment
WinterGuard™ Granular Waterproofing Shingle Underlayment

NOTE: Reference to “WinterGuard” without specific reference to HT, Sand or Granular relates to all three
products.

PRODUCT INFORMATION

WinterGuard products are most commonly used in critical areas such as roof eaves, valleys, and as a
waterproofing underlayment for low-slope shingle, metal, slate, and mechanically-fastened tile roofing
applications. WinterGuard HT (High Tack, High Temperature) is an advanced waterproofing
underlayment for shingle, metal, slate and tile roofs. It is specially formulated to resist high roof
temperatures under metal roofs. WinterGuard Sand and Granular underlayments are designed for use
on roof decks as a waterproofing barrier beneath shingle, slate and tile roofs to prevent leakage due to
water back-up from ice dams or wind-driven rain.

Limitations:

e Do not expose WinterGuard permanently to sunlight. Cover WinterGuard as soon as possible
with a permanent roof surface. The maximum exposure time is six (6) months.

e WinterGuard will not adhere to wet or cold surfaces. Refer to instructions on the carton for
additional nailing and sealing instructions.

e Do not apply WinterGuard over shingles or underlayment of any sort.

e WinterGuard is a vapor barrier. Therefore, if WinterGuard is applied over a majority of the roof
deck, proper deck ventilation must be provided.

o If WinterGuard must contact sealants or cements, use solvent-based products sparingly,
following manufacturer’s instructions carefully. Excessive use of solvent-based adhesives can
damage WinterGuard’s polymer modified asphalt coating. Do not use silicone-based sealants,
as they do not maintain adequate long-term adhesion to asphalt.

e Low-slope application: WinterGuard HT can be applied beneath shingles, slate and mechanically-
fastened tile to acceptable decks with slopes of 2"/12" or greater and beneath metal to
acceptable decks with slopes of 0.5"/12" or greater. WinterGuard Sand and Granular products
can be applied beneath shingles, slate and mechanically-fastened tile to acceptable roof decks
with slopes of 2"/12" or greater. See grid below for minimum allowable slopes.

e WinterGuard HT is specially designed to withstand temperatures up to 250°F.

¢ WinterGuard may become slippery under certain weather conditions. When this occurs, avoid
walking or crawling on the product.

WINTERGUARD — MINIMUM ALLOWABLE APPLICATION SLOPES

Applied Beneath WinterGuard HT WinterGuard Sand WinterGuard Granular
SHINGLES 212" 2’12 212"
METAL 0.5"/12” Not Recommended Not Recommended
TILE 212" 212" 2°/12"
SLATE 212" 212" 212"

Product Composition:

WinterGuard is a self-adhering waterproofing membrane composed of a tough reinforcement that is
impregnated and coated with SBS-modified asphalt. WinterGuard is available in three finishes: sand,
granular, and film. WinterGuard Sand and Granular have top surfaces consisting of mineral matter (sand
or granules) to enhance traction during application. WinterGuard HT has a tough, tear resistant film on its
top surface that won'’t scratch metal roofing applied over it. The adhesive bottom surface of all
WinterGuard products is protected with a disposable silicone-coated release film, which is split
longitudinally down the middle for easier application.
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WinterGuard Series

Applicable Standards:
ASTM D 1970
ICC ESR-1492

UL 790: Classified for use as underlayment beneath Class A, B, or C fire rated shingle systems

Florida Product Approval # FL3455
Miami-Dade Product Control Approved

TECHNICAL DATA

WinterGuard Products by Surface Finish

Page 2 of 3

(Sr?:gt) Sand Granular | HT film
Roll Area (sq.ft.) 97.5 195 195 195
Roll Length (ft.) 32.5 65 65 65
Roll Width (ft.) 3 3 3 3
Thickness (mils. typical) 60 60 60 45
Side Laps (in.) 6 6 4 4
End Laps (in.) 6 6 6 6
Shipping Weight (approx. Ib/roll) 36 68 68 51
Packaging (cartons/pallet) 30 20 20 20

INSTALLATION
Storage: Store WinterGuard rolls in their packaging in a dry, protected area at a temperature not
exceeding 110°F.

Deck Preparation: Clean the roof deck until it is free of dirt, dust, nails, and other materials. Providing a
clean, dry and smooth deck surface is important to assure proper adhesion of the WinterGuard to the
deck. Before application to existing roofs, remove all roofing materials including the roofing felt and nails.

Priming: Priming is not necessary for clean and dry wood decks. Concrete and masonry deck surfaces
and oily metal surfaces require priming with an asphalt primer meeting ASTM D 41 standards, such as

CertainTeed’s FlintPrime™, or equivalent. Before WinterGuard is applied, primer must be dry. Follow

manufacturer's instructions for the application of the primer.

Membrane Application at the Eaves for lce Dam Protection: WinterGuard can be applied in any length
convenient to the applicator. First, align unrolled material with lower edge of roof and hold in place. Lift
starting end of material approximately 1 foot, peel back and fold under at least 6 inches of both sheets of
protective release film. Carefully return the exposed adhesive surface to the deck and press firmly in
place. If, at lower temperatures, the material does not adhere immediately, tack it in place with roofing
nails or staples. Reroll material from the other end until the peeled and folded back film is exposed.
Beginning with the folded back film, peel both sheets of the remaining film from the roll, pulling parallel to
the eave. Be sure all material lays flat without wrinkling and is well adhered.

Alternatively, apply by the “peel and flop” method, utilizing the two-piece split-sheet release film feature to
adhere longitudinal halves, one at a time. It is best to cut the product into manageable lengths of about 10
feet when applying WinterGuard by this method.

Applying WinterGuard is strongly recommended wherever there is a possibility of ice build-up. Many
building codes require that the upper edge of ice dam protection extend no less than 24 inches beyond
the interior wall line of the exterior walls. In areas of severe icing, it is recommended that WinterGuard be
applied at least up to the highest water level expected to occur from ice dams. In order to assure
waterproofing, overlap all membrane side laps and end laps per Technical Data table above, press all
overlaps firmly with a membrane seam roller, and offset end laps at least 2 feet from course to course.
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Application of Drip Edge at Rakes and Eaves: At the rake, the drip edge may be installed under or over
WinterGuard. At the eaves, when the WinterGuard does not overlap the gutter or fascia, the drip edge
should be installed under WinterGuard. At the rake or eaves, when WinterGuard overlaps the gutter or
fascia, drip edge or other metal must be installed over the WinterGuard to protect it against damage from
exposure.

Low-Slope Shingle, Metal, Shake, or Tile Application: WinterGuard can be applied under these roofing
materials to provide protection against the infiltration of wind-driven rain on low-slope applications. If
applied to cover the entire roof, ensure sufficient ventilation to avoid condensation. WinterGuard HT can
be applied beneath shingles, slate and mechanically-fastened tile to acceptable decks with slopes of
2"/12" or greater and beneath metal to acceptable decks with slopes of 0.5"/12" or greater. WinterGuard
Sand and Granular products can be applied beneath shingles, slate and mechanically-fastened tile to
acceptable roof decks with slopes of 2"/12" or greater.

Application at Valleys and Ridges: In the valleys, the width of the WinterGuard must be 36 inches
minimum, and on the ridges, 12 inches minimum. Cut WinterGuard to convenient premeasured lengths (4
to 6 feet recommended). Peel off the release film and drape the sheet into place, allowing the membrane
to locate and adhere in the valley centerline or ridge peak first, working outward toward the edges. In
valleys, start the application at the low point and work upwards. To assure waterproofing, overlap all
sheets 6 inches at lap joints. Do not use WinterGuard as a permanent weathering surface (such as in an
open valley).

MAINTENANCE
WinterGuard requires no maintenance when installed according to manufacturer's application
instructions.

WARRANTY

WinterGuard is warranted against manufacturing defects and to remain watertight for the same period as
the warranty duration carried by the roofing product applied above it — up to a maximum of 50 years. For
specific warranty details and limitations, refer to the warranty itself.

FOR MORE INFORMATION

Sales Support Group: 800-233-8990

Web site: www.certainteed.com

See us in Sweets and ARCAT printed and electronic publications

CertainTeed Roofing
P.O. Box 860
Valley Forge, PA 19482

© Copyright CertainTeed Corporation, 2009. CertainTeed ﬂ

All rlghts reserved. Updated: 12/2009 Quality made certain. Satisfaction guaranteed.™
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INCORPFORATED

Quote ID SQDBLR000184
Prepared by Mike Marpoe
Line Label Qty
1 GARAGE 1
NE=]
|
2 FRONT 1

Page 2 of 3

Norandex #57

4673 Dale Drive
Lafavette, IN 47905
United States

Quote Name PURDUE WALLPE
Family/Part Number Unit Extended
Traditions 140.56 140.56
Entry Door Sys Shape Single Door
System Size 3-0 x 6-8
System Style TS210
Handing/Swing Left Inswing
Door Style TS210
Door Width 3-0
Door Height 6-8
Door Boring Single
Door Backset 2 3/8" Backset
Frame Material Primed Pine
Jamb Depth 4-9/16"
Sill Mill_Public Access
Hinges Zinc DichromateStandard Inswing Hinge
Weatherstrip Compression Weather Strip
Classic Craft American Collection 766.96 766.96
Entry Door Sys Shape Single Door
System Size 3-0 x 6-8
System Style CCA230-LE
Handing/Swing Left Inswing
Door Style CCA230-LE
Door Width 3-0
Door Height 6-8
Door Glass Design Clear
Door Caming NONE
Door Boring Single
Door Backset 2 3/8" Backset
Dentil Shelf 4 Block Dentil Shelf
Door Low E YES
Frame Material Lifetime (Fiberglass)
Jamb Depth 4-9/16"
Sill Mill_Public Access
SillCover SillCoverincluded
Hinges Zinc DichromateClassic Craft Ball Bearing
Weatherstrip Compression Weather Strip
Printed on 3/2/2011

THERMARTRU
DOORS



umberments

INCORPFORATED

Quote ID SQDBLR000184
Prepared by Mike Marpoe
Line Label Qty
3 BACK 2
BEDROOMS

Page 3 of 3

Norandex #57

4673 Dale Drive
Lafavette, IN 47905
United States

THERMARTRU
DOORS

Quote Name PURDUE WALLPE
Family/Part Number Unit Extended
Classic Craft Canvas Collection 825.99 1,651.98
Entry Door Sys Shape Single Door
System Size x 6-8
System Style CCV10020-LE
Handing/Swing Left Inswing
Door Style CCV10020-LE
Door Height 6-8
Door Glass Design Clear
Door Caming NONE
Door Boring Double
Door Backset 2 3/8" Backset
Door Low E YES
Frame Material Lifetime (Fiberglass)
Jamb Depth 4-9/16"
Sill Mill_Public Access
Hinges Zinc DichromateClassic CraftInswing Hinge
Weatherstrip Compression Weather Strip
Printed on 3/2/2011
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Palazzo
Safe ‘N Sound
Masonite Mold

Environmentally...
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Doors are available in a variety of

construction options:

Standard hollow core and

Hollow Core Emerald” construction

Safe ‘N Sound” and Safe ‘N Sound”
Emerald" solid core construction

20-, 45- and 60-minute fire doors in select

heights and designs (1-3/4" only)
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Masonite's Commitment
to Environmental
Responsibility

From the environmentally
conscious homeowner to the
professional architect designing
projects to achieve a “Green”
industry certification, Masonite
has the solution with Safe ‘N
Sound°’, Safe ‘N Sound® Emerald”
and our new Hollow Core
Emerald” Molded Panel Doors.

With Safe ‘N Sound and Emerald
Series construction, you never
have to sacrifice design or quality
for environmental stewardship.
Safe ‘N Sound and Emerald doors
continue to satisfy virtually any
design or application requirement
and continue to maintain the

high quality characteristics that
Masonite customers have come
to expect.
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; Masonite Helpline: 1-800-663-DOOR (1-800-663-3667)

9 a.m. to 9 p.m. Monday through Saturday, 10 a.m. to 4 p.m. Sunday, EST

% .‘ A Masonite’, “Masonite. The Beautiful Door.” Safe ‘N Sound", Palazzo", Palazzo Series, Bellagio®, Capri’, Cheyenne’, Glenview", Riverside’, Saddlebrook”, Treviso”, Environmentally Beautiful”, Emerald
§ '4- ’ @ and DorCor" are trademarks of Masonite International Corporation. Doors made using patents 6,588,162 (US), 5,543,234 (US) and 2,151,989 (CA). Additional Patents Pending. Our continuing program of
& . ’ SOY INK e product improvement makes specification, design and product detail subject to change without notice. 86911001 7/09 PRINTED IN USA © 2009 by Masonite International Corporation

Printed on paper containing
10% postconsumer recycled content
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PRO-SERIES®

America’s Favorite Garage Doors”

Model 4050 Short Elegant Panel with Optional Colonial 509 Window Design

With a three-layer construction and three beautiful panel designs in seven color options,
the Models 4050, 4051 and 40583 Series doors are the right choice for your home’s design.
The Premium Series’ three-layer construction provides exceptional strength, insulation,

dent resistance and security, as well as uncommonly quiet operation and a beautiful

Calculated door

appearance outside and inside. No other manufacturer offers more styles, colors and section R-value is
) in accordance with
windows than Clopay. DASMA TDS-163.

/5" GOOD - N
‘HOUSEKEEPINj

# :
¢
N Since Y 1909

cs 4 0
SENT or reFuND O

clopay.com



DETAIL

Decorative panel edging
and natural embossed
woodgrain texture improve
appearance close-up and

from the curb.

e e AT NN s RN S e

Model 4053 Long Elegant Panel with Optional Sunset 601 Window Design

STYLE COLOR

4050 Elegant Short White Almond

Complements homes with traditional styling.

4053 Elegant Long Desert Tan Sandtone

Ideal for ranch style homes.

4051 Flush Chocolate Hunter Green
Perfect for contemporary and some
transitional styles.

Due to the printing
process colors
may vary.

Gray

Model 4051 Flush Panel
Woodgrain Design



3-LAYER

1 1-3/8" thick expanded
polystyrene insulation bonded
to exterior and interior steel
skins helps make these doors
extremely strong while providing
an R-value of 6.5 for energy
efficiency and comfort.

2 Patented Safe-T-Bracket®
cannot, under normal
circumstances, be removed
while door is under tension.

3 Aluminum bottom weatherseal
retainer system is the highest-
quality rust-proof design to
effectively seal out the elements.

4 Weather-tight tongue-and-
groove joint helps seal out wind,
rain and snow.

5 Galvanized steel hinges are
durable, reliable and secure.

Galvanized Torsion Spring

Corrosion-resistant,
galvanized torsion

springs look better | mm“m
and last up to 50%

i
longer than industry | ey
standard springs.

Due to some height and weight restrictions, not all
product offerings include galvanized torsion spring.

STEEL

Illustration is for component location purposes only.
Actual product has pilot holes on end stiles.

Step Plate/Lift Handle

Color matched exterior
step plate/grip handles
are durable, attractive
and allow for safe
opening and closing

of your door.

A FOCUS ON //55@

value of your home while minimizing the impact on the environment.

1-3/8" INSULATION

STEEL

6 Top quality nylon rollers provide
durability and quiet operation.

7 White finish painted galvanized
end stiles for finished interior.

8 Step plates, inside and outside,
make door easy and safe to close.

Four spring options available:
Galvanized torsion, EZ-SET® torsion
springs (galvanized), extension springs
with containment cables, and EZ-SET®

extension springs.

WINDCODE®: Doors available to
meet many regional wind load
requirements. Consult your local
dealer for specific information.

Rust-Prevention System

Steel skins are
protected through
a tough, layered
coating system,
including a hot- -
dipped galvanizing s
layer, a protective B
metal oxide pretreatment, and a
baked-on primer and top coat.

Clopay is committed to designing, manufacturing and distributing garage doors that enhance the beauty, safety and

The 4050 Series helps conserve natural resources by providing a durable, reliable, low-maintenance, energy

efficient door insulated with environmentally safe polystyrene. Steel doors and hardware are impervious to moisture

and will not rot, warp, crack or fade, and the steel used in Clopay’s doors is made from over 75% recycled content.

All Clopay doors are made in the U.S., minimizing shipping, damage and handling.

Visit our website for more details on Clopay’s green practices.

clopaydoor.com/cgreen.aspx

\ —
| =& Clopay |

PRO'SERIES



4050 | 4051

4051 | 4053

4050*

4050 | 4051

4051 1 4053

4050*

WINDOW
OPTIONS

PRO-SERIES

Inspired by current architectural trends, our windows add natural light to your garage while
adding curb appeal to your home. All Clopay window frames are UV-protected and are
color matched to our prefinished door colors. Window frames screw in from the inside for
easy glass replacement or to change designs.

Designer Collection Windows  Available in short or long panel designs, Clopay’s Designer Collection Windows are
created to complement many home styles.

Wrought Iron Series Studio™ Series Leaded Series

Leaded Series

(Glass)

(Acrylic) (Acrylic) (Acrylic)
=l - 2 =
Tuscany Art Deco | Art Deco |l Brass Brass
Radiance Elegance
3 ——
N7 [y == |
Orleans Living Tree Mission Brass Sun Burst
(8',9',16', 17", 18' widths only)
O g = i
——  R— coman s —
Tuscany Art Deco | Brass Majesty

Orleans

Living Tree

Mission

Classic Collection Windows

Ashford®

Kristin®

.-0-'0-._.
T |
]

Ashford®

Brilliance® Series
(Glass)

s B

Carlisle®

=

Solitaire

Trenton®

L,

Roselle® Marquise Trillian

_-— e

Solitaire

:17! :

Marquise

B

Trillian

Roselle®

LR R R ELE

Trenton®

UV-protected cellular plastic insert designs snap into either the inside or outside of

the window frame for easy cleaning or to change designs. Windows are offered in
insulated, single strength, double strength, acrylic or obscure glass.

A = B2 =
| —_pgr—
| — L | i--| — | & s, a8 e l‘_{| .pl;_| '[:._.|
Cathedral 507 Charleston 508 Colonial 509 Prairie 510 Plain Window" Sunset 501 Sunset 502
@®',9',12',16', 17", 18' widths only) (7', 7'6", 12" widths only)
Sunset 503 Sunset 504 Sunset 505 Sunset 506
(8,9, 16', 17", 18' widths only) (14, 15', 15'6" widths only) (16', 17", 18" widths only) (10", 20" widths only)
I_ —

| ——J T ] ]l

Cathedral 607 Charleston 608 Colonial 609 Prairie 610 Madison 611 Plain Window "

Sunset 601 Sunset 603 Sunset 605

(Not available in 12' and 14' widths)

* Panel emboss may not align on long window with short panels. Some size limitations apply.
1 Shown with clear glass. Insulated, acrylic and obscure glass optional.

Visit clopay.com or call 1-800-2CLOPAY (800-225-6729) for more information on Clopay,

America’s Favorite Garage Doors. Follow us on &y ﬁ‘ﬁi

©Clopay Building Products Company, Inc. 2011, A Griffon Company. Printed in U.S.A.

ey i j———
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WINDOW/SKYLIGHT

MARVEL™ ELECTRONIC
SKYLIGHT/WINDOW OPERATOR

Truth Hardware’s new Marvel™
power operator system for windows
and skylights proves that simpler can
be better. Challenged by window and
skylight manufacturers with providing
a small and sleek motorized system
that is simple to install, easy to operate
and above all affordable — Truth is
confident that the Marvel System is
the answer.

EASY TO INSTALL & OPERATE

With easy to install mounting brackets
used to help secure the Marvel
Operator in the center of your window
or Skylight, this system can be
installed in a matter of minutes.

» Three styles of mounting brackets
accompany this product to allow for
easy mounting the unit (see Fig. #
for details).

e Can be face-mounted or mounted to
applications with sills.

* No transformer required. Operates
from 110 volt household current.

* Controlled manually using a stan-
dard, single pole / double throw,
center off momentary contact switch
(ordered separately), or with optional
RF Receiver and Remote.

e Durable double link chain produces
9.5" of chain travel

e Electronic limit switch controls the
opening position while the closing
position is controlled through an
internal current sensing feature.

 Users can operate multiple units
from one manual control switch.

¢ Rain Sensor (Remote Receiver
Required)

MARVEL OPERATOR CAPACITY
& RATINGS

e With 45 Ibs. of lifting load at the
chain the Marvel System is rated to
lift skylight sashes that weigh up to
90 Ibs.

* When used on awning windows, the
Marvel System is designed to work
on awning windows with a properly
sized counter-balance hinge (See
Truth Tips).

e Marvel Operators are ANSI/UL 325
Certified and CAN/CSA C22.2
Certified.

MARVEL™
POWER WINDOW
SYSTEM

OPTIONAL ACCESSORIES
AVAILABLE:

Hand held RF remote -with 80 feet of
range, incorporates rolling code securi-
ty and is capable of controlling up to 4
individual motors. Includes a magnetic
wall mount (must be used with RF
Receiver Pack).

Rain sensor - connects directly to the
RF receiver for added security, is
designed not to react to fog or dew and
is “heated” to prevent the formation of
ice or condensation and allows the
sensor to dry itself after the rain has
stopped

WARRANTY: Truth Hardware’s
Marvel Motorized Operator System is
warranted for one year against defects
in materials and workmanship on all
electronic and mechanical components.

PRODUCT APPLICATION
ASSISTANCE:

If you need assistance with product
configurations to meet your needs,
please visit our website at
www.truth.com. Under the “Technical
Support” tab you will find all of the
technical information needed to proper-
ly configure and specify all elements of
an automated window installation,
including installation instructions, pre-
wiring and proper hardware require-
ments. You can also contact Truth’s
highly trained Technical Service Staff
who can assist you with the selection
of the appropriate hardware. These
individuals are available during normal
business hours (CST) at 800-324-4487.

ORDERING INFORMATION:

Ordering of the Marvel System is quite
simple. All hardware necessary for
mounting the system on either a
window or skylight is now included in
the same Kkit.

» ol

¥

1. Order item number 42.90.XX.100

2. Specify color: .03 Bronze or .38
White

3. Optional accessories
Remote Control
* 45580 Manual Switch
* 42.90.00.200 RF Receiver Pack

* 42.90.00.201 Hand held remote
with wall mount (must be used with
receiver pack)

¢ 42.90.00.202 Rain Sensor (must be
used with receiver pack)

TRUTH TIPS:

1. Awning windows must be equipped
with a properly sized counter balance
hinge such as Truth Hardware’s 13
series or 34 series 4-bar hinges. All
hardware and motor system warranties
are void if these guidelines are not
followed. (See Tech Notes).

2. Unless otherwise specified, the
Marvel Motorized Window and
Skylight System is designed to operate
any properly sized window or skylight
utilizing a hinge system manufactured
by Truth Hardware. Use of the Marvel
motor system on windows or skylights
with hardware manufactured by com-
panies other than Truth Hardware is at
your own risk. For verification, look
for the Truth logo/name stamped on the
hinge or consult with the window man-
ufacturer. If your hardware is not man-
ufactured by Truth Hardware, contact
Truth’s Technical Service Department
for available options at 800-324-4487.

3. The Truth Hardware Marvel
Motorized Operator is rated for use in
indoor applications only.

4. The Marvel Motorized Operator
system is designed to be used on sky-

47
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light operators that lift to open and pull
to close in the center of the skylight.
Therefore, the stiles of the skylight
panel must be rigid enough in the closed
position to ensure proper corner pull-in
for a weather tight seal and rigid
enough in the open position to provide
proper skylight stability when supported
at a single center point. The wider the
skylight is the more significant this
issue can become. For more assistance,
contact Truth Hardware Technical
Services.

5. Marvel Motor also available with
standard Truth skylight chain bracket.
Contact Technical Service for future
information.

MARVEL™
POWER WINDOW
SYSTEM

6. For vinyl window applications,
mounting screws should pass through
two PVC walls, or one PVC wall and
one insert wall. For this reason, it may
be necessary to use a longer screw than
is recommended.

INCLUDE TRUTH SPECS
IN YOUR NEXT MOTORIZED
WINDOW/SKYLIGHT PROJECT

Motorized system for windows or sky-
lights (not exceeding 45 1bs of weight
measured at the chain). Motor uses a
double link chain providing 9.5 of
chain stroke. Mounting should accom-
modate wood, PVC or metal skylights
and windows. Mounting hardware to
be provided to accommodate a wide

range of window profile shapes and
materials. Motor system should run off
of 110 volt current and utilize a stan-
dard single pole / double throw, center
off momentary contact switch or with
remote control & rain sensor. Motor
system to be ANSI/UL 325 certified
and CAN/CSA C22.2 certified. This
motor system shall be “Marvel
Electronic Window/Skylight” series as
offered by Truth Hardware, Owatonna,
MN.

Manual Switch Installation

& Wiring Diagram

o [t is recommended that the Marvel unit be controlled with a single pole,
double throw (SPDT) center off momentary contact switch. These
switches are typically available through local electrical supply stores or
by ordering from Truth P/N 45580. Please see the diagram below for

how the unit is to be connected.

* The advantage of the center off momentary contact switch is that as soon
as your finger is removed from the switch the switch will return to the
center, off position and the motor unit will stop at the desired position.

* Please contact Truth's Technical Support Department for application help
when it is desired to control the Marvel with something other than a
single pole, double throw (SPDT) center off momentary contact switch.

50 HZ and 60 HZ.

General Electrical Specification

o The Marvel has double electrical insulation.
* An internal electronic limit switch controls the opening position.
* The closing position is controlled by current sensing.

* The amperage draw of a single Marvel unit at 120 V-60 HZ is .12
amps at a 45 pound load. The amperage draw at no load is .040 amps.

o It is recommended that the circuit be capable of providing 1 amp
at 120 VAC of power per window.

* The input voltage for the unit can range from 80 V to 260 V for both

Product Certification

N * The Marvel has been certified to the following standards:

BROWN

@------"

BLACK

.
@--cmmeefocacaaleca
.

cscccsfecccccacdanccas

GREY
(LIGHT BLUE)

*Additional Marvel units can be controlled by one SPDT momentary contact switch.

L /A ANST/UL 325 - 2003 which is the standard for Door, Drapery,
Gate, Louver and Window Operators and Systems.

A AN/CSA C22.2 No. 68-92 which is the standard for Motor
Operated Appliances (Household and Commercial)




FIG. 1

(MARVEL 42.90.XX.100 KIT)

1
2
3
4
5
6

) POWER SUPPLY CABLE
) SILL MOUNT FRAME BRACKETS ("A" OR "B")
) MOTOR UNIT

) CHAIN CONNECTOR
) SASH BRACKET
) ELECTRIC CONNECTOR

SILL MOUNT APPLICATION

RECOMMENDED SCREWS FOR BRACKETS:

(INCLUDED IN 42.90.XX.100 KIT)
QTY 2 -4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS

OPTIONAL SCREWS: (NOT INCLUDED IN KIT)

.875 MIN.
[22.2 mm]

MARVEL™
POWER WINDOW

SYSTEM
(Snap Bracket Kit)

:

SASH
OPEN—

QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

FRAME mAn e o nn
BRACKET
npn 15.31" 1.38" 15.82" 482"
[389mm]| [85mm] | [402mm] | [12mm]
g 15.19" 1.63" 15.86" .728"
[386mm]| [41mm] | [403mm] | [18.5mm]

FRMFAR‘ —z

APPLICATION
DEPENDANT

1/2 llWIl

7 "W"
© © @
I .
4 %
5
@ll IIQJ
eX|IE

IlYll

N\
1.882

[47.8 mm]
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MARVEL™
POWER WINDOW
SYSTEM

(Snap Bracket Kit)

FIG.2 FACE MOUNT APPLICATION
(MARVEL 42.90.XX.100 KIT)

i

1.250 MIN. _ |
[31.7 mm]

APPLICATION
DEPENDANT

) POWER SUPPLY CABLE

) FACE MOUNT FRAME BRACKETS "F"
) MOTOR UNIT

) CHAIN CONNECTOR

) SASH BRACKET

)

1
2
3
4
5
6) ELECTRIC CONNECTOR

RECOMMENDED SCREWS FOR BRACKETS:
(INCLUDED IN 42.90.XX.100 KIT)
QTY 2 - 4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS

OPTIONAL SCREWS: (NOT INCLUDED IN KIT)
QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

.875 MIN.
[22.2 mm]

FRAME

APPLICATION

DEPENDANT

13.422

[340.9 mm]

14.935 REF
[379.3 mm]




FIG.3 FACE MOUNT APPLICATION

(MARVEL 42.90.XX.100 KIT)

1) POWER SUPPLY CABLE

MARVEL™
POWER WINDOW

SYSTEM

(Snap Bracket Kit)

2) FACE MOUNT FRAME BRACKETS "F"

3) MOTOR UNIT

4) CHAIN CONNECTOR

5) SASH BRACKET

6) ELECTRIC CONNECTOR

RECOMMENDED SCREWS FOR BRACKETS:

(INCLUDED IN 42.90.XX.100 KIT)

QTY 2 -4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS

OPTIONAL SCREWS: (NOT INCLUDED IN KIT)
QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

630 MIN.
[16.0 mm]
|'|\ - .[5;%41 MIN].
l-'l T mm
D i — |
APPLICATION N
DEPENDANT
|| =
g T .
APPLICATION
DEPENDANT
6.711
[170.5 mm]
/—3
T 14.934 REF
®© © f [379.3 mm]
-T 1 o O
D
i 13.422
4 [340.9 mm]
5
2
\@1 [ 10) -+

-~
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MARVEL™

POWER WINDOW

SYSTEM
(Snap Bracket Kit)

FIG. 4 MOTOR UNIT OVERALL DIMENSIONS
(MARVEL 42.90.XX.100 KIT)

s

14.252

[362.0 mm]
® ®
(e)
>

1.909
[48.5 mm]
‘ N
1.312 ( 20 _0©¢
[33.3 mm]

(=T

VIEW A-A




FIG.5 SNAP SASH BRACKET
(INCLUDED IN 42.90.XX.100 KIT)

MARVEL™
POWER WINDOW

SYSTEM
(Pull Pin Bracket Kit)

.627

[15.9 mm]
2.579 314

[65.5 mm] [8.0 mm]

I i (=" ¥ i
[15.2 mm] -— - [l =Y
— — RECOMMENDED SCREWS:
(INCLUDED IN 42.90.XX.100 KIT)
3.504 QTY 2 - 4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS
[89.6 mm] OPTIONAL SCREWS: (NOT INCLUDED IN KIT)

QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

FIG.6 NON-HANDED SILL MOUNT BRACKET "A"
(INCLUDED IN 42.90.XX.100 KIT)

.661
[16.8 mm]

| 512

1.693
[43.0 mm]

1.102
[28.0 mm]

| [13.0 mm]

.768
[19.5 mm]

RECOMMENDED SCREWS:
(INCLUDED IN 42.90.XX.100 KIT)
QTY 2 -4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS

OPTIONAL SCREWS: (NOT INCLUDED IN KIT)
QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)
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MARVEL™
POWER WINDOW
SYSTEM

(Pull Pin Bracket Kit)

FIG.7 HANDED SILL MOUNT BRACKET "B"
(INCLUDED IN 42.90.XX.100 KIT)

2.039
455

787
[20.0 mm]

'

.961
[24.4 mm]

RECOMMENDED SCREWS:
(INCLUDED IN 42.90.XX.100 KIT)
212 QTY 2 - 4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS

[13.0 mm] OPTIONAL SCREWS: (NOT INCLUDED IN KIT)
QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
(LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

FIG.8 HANDED FACE MOUNT BRACKET "F"
(INCLUDED IN 42.90.XX.100 KIT)

2.232 .335
[56.7 mm] [8.5 mm]
1T 1T |
't h 't h \&J‘l
\

8 [582.53:115m]
i O

433
[11.0 mm] 1.321
[ [33.5 mm]

RECOMMENDED SCREWS:

) (INCLUDED IN 42.90.XX.100 KIT)
QTY 2 - 4.5 X 35mm PHILLIPS PAN HEAD WOOD SCREWS
1.102 OPTIONAL SCREWS: (NOT INCLUDED IN KIT)
[28.0 mm] QTY 2 - #10 PHILLIPS PAN HEAD SHEET METAL SCREWS
’ (LENGTH AND THREAD TYPE DETERMINED BY PROFILE)

=TRUTH

HARDWARE 700 WEST BRIDGE STREET, OWATONNA, MN 55060 ® 507.451.5620 800.866.7884 m TRUTH.COM

479

better from every perspective




GOLD BOND® granD GYPSUM SHEATHING

| g MANUFACTURER

National Gypsum Company
2001 Rexford Road
Charlotte, NC 28211

(704) 365-7300

Technical Information:
1-800-NATIONAL
(1-800-628-4662)

Fax: 1-800-FAX NGCI1
(1-800-329-6421)

Internet Home Page:
nationalgypsum.com
nationalgypsum.com/espanol

06 16 43/NGC BuyLine: 1100

| gl DESCRIPTION |

Gold Bond® BraND Gypsum
Sheathing is a water-resistant
panel product designed for
attachment to the outside of
side-wall framing as a water-
resistant underlayment for vari-
ous exterior siding materials.
The sheathing is manufactured
with a moisture-resistant core
faced with 100% recycled
water-repellent paper on both
face and back surfaces and on
both long edges. Fire-Shield®
(Type X) Sheathing has
special additives in the core
to enhance its fire-resistive
properties.

BASIC USES

Gypsum Sheathing is designed
for attachment to the outside
of exterior wall framing as a
water-resistant underlayment
for various siding materials.
Gypsum Sheathing can be
used as a sheathing for wood-
framed residential construc-
tion to provide fire resistance,
weather protection and to
add to structural strength
when used under exterior
finishes such as vinyl siding,
clapboard, paneling, masonry
veneer, stucco and shingles.

It can also serve as a sheathing
for steel-stud commercial con-
struction and as a component
in curtainwall systems and
exterior insulation systems
and finishes.

Gypsum Sheathing can also
be used as a sheathing for
use in fire-rated exterior wall
assemblies. Manufactured
with square edges, Gypsum
Sheathing requires no tape

or compound in the joints of
fire-rated wall construction.

ADVANTAGES

¢ Low material and application
Costs.

The noncombustible gypsum
core of the sheathing protects
framing elements even when
the siding or finish material is
combustible.

Gypsum Sheathing’s mois-
ture-resistant core and water-
repellent surfaces provide a
barrier that resists passage of
wind and water.

e Gypsum Sheathing can be
scored and snapped to exact
size without cutting or sawing.

Many building codes allow the
use of 4' wide panels of 1/2"
Gypsum Sheathing applied
vertically to be used in place
of 1" by 4" wood let-in brac-
ing, provided the shear values
for Gypsum Sheathing listed
in the code meet the require-
ments for the local wind and
seismic design loads.

LIMITATIONS

¢ Gypsum Sheathing is not a
finished surface nor is it a
substrate for the direct ap-
plication of joint compound,
stucco, paint or textures.

Job Name

e The sheathing should not be
used as a nailing base.

Exterior Insulation Finish Sys-
tems (EIFS): Exterior Insulation
Finish Systems incorporating
Gypsum Sheathing should
use mechanical fasteners. The
performance of these systems
and recommendation of the
proper method of attachment
are the sole responsibility of
the EIFS manufacturer.

Application of Gypsum
Sheathing to framing by adhe-

sive only is not recommended.

Stud spacing must not exceed
24" o.c.

Gypsum Sheathing is not rec-
ommended for application to
exterior ceilings, soffits or sills.
Exterior Soffit board is recom-
mended in these conditions.

Gypsum Sheathing should be
spaced not less than 1/4" from
abutting masonry to minimize
wicking.

e Neatly stack Gypsum Sheath-
ing flat, taking care to prevent
sagging or damage to the
ends, edges and surfaces.

Gypsum Sheathing may be
stored outside for up to one
month if stacked off the
ground under protective
covering.

06 16 43

e Gypsum Sheathing is de-
signed for use as a substrate
that is covered by an exterior
cladding or other weather
barrier and is not intended for
long-term exposure. After it
has been installed, it shall not
be exposed to the elements
for more than 30 days. The
Gypsum Sheathing shall be
covered with building felt or
equivalent within 30 days.

COMPOSITION & MATERIALS

Gypsum Sheathing is a
manufactured panel with a
moisture-resistant gypsum core
encased in water-repellent
paper. Available with a
Type X (Fire-Shield) water-
resistant core. Fire-Shield
core gypsum board also
contains various aggregates
such as fiberglass to enhance
the fire-resistive qualities.
Gypsum Sheathing contains
no asbestos.

(Continued next page)

Contractor

Date

06 16 43



ACCESSORIES

Nails should be galvanized, 11
gauge, 7/16" head, 1 1/2" long
for 1/2" sheathing and 1 1/3"
long for 5/8" sheathing.

Screws should be 1 1/4" Type W
for wood framing and 1" Type
S-12 for metal framing.

Staples should be galvanized 16
gauge, 7/16" crown x 1 1/2"
long for 1/2" sheathing and
1 5/8" long for 5/8" sheathing.

| g TECHNICAL DATA

PHYSICAL PROPERTIES

Thickness, nominal

1/2" Regular (12.7mm)

Thickness, nominal

5/8" Type X (15.9mm)

Width, nominal

4' (1219mm)

Length, standard

8' through 10' (2438 - 3048mm)

Weight, Ibs./sq.ft., nominal

1/2" Regular - 1.75

Weight, Ibs./sq.ft., nominal

5/8" Type X - 2.3

Edges

Square

Surface Burning Characteristics
(per ASTM E 84)

Flame Spread: 20
Smoke Developed: 0

Permeability (per ASTM E 96)

20*

*Not classified a vapor barrier

APPLICABLE STANDARDS AND REFERENCES

ASTM C 1396

ASTM C 1280

Gypsum Association GA-253

Federal Specification SS-1-30D Type Il (Grade R)

Federal Specification SS-L-30D Type Il (Grade X)

National Gypsum Company, Gypsum Construction Guide

FIRE RESISTANCE RATINGS

Fire resistance ratings rep-
resent the results of tests
on assemblies made up of
specific materials in a specific
configuration. When select-
ing construction designs to
meet certain fire resistance
requirements, caution must
be used to insure that each
component of the assembly is
the one specified in the test.
Further, precaution should be
taken that assembly proce-
dures are in accordance with
those of the tested assembly.
(For copies of specific tests,
call 1-800-NATIONAL. For
fire safety information, see
www.nationalgypsum.com)

UL CORE DESIGNATION
5/8" Gypsum Sheathing: FSW-3

STRUCTURAL

In tests conducted for the
Gypsum Association by
an independent laboratory
according to ASTM E 72,
average ultimate racking load
values were as follows:

Shear Load
(Ibs. per linear ft.)
(kg. per .3M)
Dry Wet*
12" x 4' 540 332
(12.7 mm x
1219 mm) (243) (149)
wide sheathing
5/8" x 4' 654 522
(15.9 mm x
1219 mm) (294) (234)
wide type X

*Treated core only

Studs spaced 16" o.c., fasteners
galvanized 11 ga. nails 7/16"
head, 1 1/2" long for 1/2"
sheathing and 1 3/4" long for
5/8": 7" o.c. in the field and

4" o.c. on edges and ends
for 5/8" Gypsum Sheathing;
8" o.c. in the field and 4" o.c.
on edges and ends for 1/2"
Gypsum Sheathing.

Shear walls: Where wind or
seismic forces require shear
walls to resist these lateral
forces, most building codes
provide allowable shear val-
ues for walls having Gypsum
Sheathing applied to wood
framing. Specific values with
construction requirements
and limitations are contained
in the major model building
codes.

| g INSTALLATION

RECOMMENDATIONS

Installation of Gold Bond
Gypsum Sheathing should
be consistent with methods
described in the noted
standards and references as
indicated below.

Fasteners (nail or screw heads
or the crown of staples)
should bear tightly against
the face of the sheathing but
should not cut into the face
paper. Staples should be

driven with the crown parallel

to the framing.

Fasteners should be no less than

3/8" from the edges and ends
of the sheathing.

Apply Gypsum Sheathing
vertically with vertical edges
butting over the center of
framing members. Fit sheath-
ing snugly around all open-
ings. Attach sheathing with
nails or screws spaced not
over 4" o.c. around perim-
eter and 8" to intermediate
studs (space staples not over
3"and 6" o.c. respectively).
Horizontally applied square
edge Gypsum Sheathing shall
be covered with building felt
or equivalent, or horizontal
joints shall be sealed at time
of application. Horizontal
Gypsum Sheathing joints do
not require back blocking.

DECORATION

Gypsum Sheathing is not a
finished surface nor is it a
substrate for the direct ap-
plication of joint compound,
stucco, paint or textures for
exterior finishes.

Nationalmn
Gypsum.

110624 Rev. 02/10






Let the earthy tones of Pozzalo glazed ceramic tile envelop you with a sense of radiating warmth.

With Pozzalo, you’ll capture the classic ambience of a distant travertine courtyard, anyplace you desire.
— Travertine look
— Auvailable in five colors

— ldeal for floors and walls alike



FIELD TILE

Sail White PZ91

Coastal Beige PZ92

MOSAIC TILE

Universal Mosaic Blend PZ99

SIZES, SHADE VARIATION & PRICING

18 x 18 Floor Tile
(17 7/8"x 17 7/8")
(45.2 cm x 45.2 cm)

L]

6 x 6 Wall Tile
(6" x 6"
(156.2 cmx 15.2 cm)

N
]
High
(V3)

12 x 12 Floor Tile
(1113/16"x 11 13/16")
(30 cm x 30 cm)

2 x 2 Mosaic Tile

(2"x2"

(12" x 24" sheet)

(30.48 cm x 60.96 cm sheet)

9 x 12 Wall Tile
(816/16"x 11 16/16")
(22.7 cm x 30.3 cm)

Tile Thickness: 5/16" Wall & Floor, 1/4" Mosaics
Recommended Grout Joint: 3/16" Floor, 1/8" Mosaics, 1/16" Wall
Relative Pricing: Low

Weathered Noce PZ93 Manor Gray PZ94

DECORATIVE ACCENTS

Universal PZ99

TRIM
Floor Bullnose ~ Bullnose Bullnose Corner Quarter Round Quarter Round
P43C9 3x 12 S4309 3x9 SN4309 3x3 A106 1x6 Corner

uc106 1x1

2 o 0 0O ¢

Surface Bullnose  Surface Bullnose  Bullnose Bullnose Corner  Radius Bullnose

S4269 2x6 Outcorner 54669 6x6  SCRL4669 6x6  A4200 2x6
SN4269 2x 2

Mosaic Bullnose
S886MS 2x 2

Radius Bullnose  Counter Rail Counter Rail
Outcorner 26CRWL 2 x 6 Corner
AN4200 2 x2 22CRCN 2x 2



APPLICATION

FLOOR & MOSAICS

LT Hwy
RES COM COM

Floors T

Walls/Backsplashes

Ol@IOIOI0)
Ol@IOIOI0)
Ol@IOIOI0)
@OO®@O3%

Countertops
Pool Decking
DA 2\ AQ Pool Lining
Diamond Pattern Grid Pattern Brick Pattern
100 pes. per 100 s/f 100 pes. per 100 s/f 100 pes. per 100 s/f WALL
12x12 100% 12x12 100% 12x12 100% T HW
OR RES COM COM  EXT
400 pos. per 100 s/f @ O O O Floors T
6x6 100%

@ @ @ @ Walls/Backsplashes
PERFORMANCE CHARACTERISTICS @ ® @® @ O counterops

O O O O Pool Decking

i i i Pool Linin
C.OF. M°'s‘“.’e Breaking MOH’s Abrasion Resistance Chgmu:al O O O O 9
Wet Dry Absorption Strength Resistance
FLOOR =0.60 =0.65 <3% >250 Ibs. 8.0 4 Resistant APPLICATION NOTES:
T Water, oil, grease etc. create slippery conditions. Floor applications with
WALL =0.50 =0.80 <20% 100-230 Ibs. | 4.0-6.5 N/A Resistant exposure to these conditions require extra caution in product selection.
Suitable for exterior walls only in non-freezing climates when proper installation
o . methods are followed.

mosacs  =0.60 =065 <8% >2501bs. 80 A Resistant Floor field tile suitable for pool linings in non-freezing climates only.

Not for use on ramps.

For additional information, refer to Factors to Consider at www.americanolean.
Cleaning Procedures Setting com/CommercialFactors.
* Remove loose dust and dirt with a damp cloth or sponge * Latex modified thin-set
* Use a neutral, non-abrasive cleaner suitable for ceramic tile * Epoxy
* Remove cleaning solution with a clean, damp sponge or mop

Grouting

Installation Methods

Backing Materials
* Concrete
* Mortar bed

* Cementitious backer board

NOTES

* Sanded grout
* Recommended grout joint: 3/16" Floor,
1/8" Mosaics and 1/16" Wall

Since there are variations in all fired ceramic products, the tile and trim supplied for your particular installation may not match these samples. Final selection should be made from actual tiles and trim and not from tile and trim
samples or color reproductions. Manufactured in accordance with ANSI A137.1 standards.

@

UMER PRE CONSUMER

POST CONSI
RECYCLED MATERIALS ~ RECYCLED MATERIALS

© 2010 American Olean

American Olean Greenworks is part of the Mohawk Greenworks™ corporate initiative.
y Visit mohawkgreenworks.com for more detalls.

(3/10)SSAOPOZZALO

888-A0T-TILE

www.americanolean.com
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Wall Tile

@ AMERICAN OLEAN"

Hand Crafted by
Oceanside Glasstile




Field Tile

Candalara Glass"

Features

— Made of impervious glass

— Broad range of decorative accents
— Unique texture and iridescent finish

— Multiple color options

i

k

Glacier Mist CL50

Silver Lake CL51 English Ivy CL52

Cinnamon Spice CL53 Black Pearl CL54



Field Tile
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Glacier Mist CL50 Silver Lake CL51 Cinnamon Spice CL53 Black Pearl CL54
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Glacier Mist CL50 Silver Lake CL51 English Ivy CL52 Cinnamon Spice CL53 Black Pearl CL54

Decorative Accents

Silver Lake CL51 Silver Lake CL51

o1y o o1y o
Acanthus Dot Leaf Dot
Silver Lake CL51 1" x 8" Torello
Decorative accents are available in all colors.
SIZES ===
—c—
—
—c—
e—_—1
D —c—
—
4" x 4" Field Tile 2" x 2" Field Tile 11/2" x 6" Brick Joint
(8 13/16" x 3 13/16" nominal) (2 1/16" x 2 1/16" nominal) (1 3/8" x 5 3/4" nominal)
(9.7 cm x 9.7 cm nominal) (5.2 cm x 5.2 cm nominal) (3.5 cm x 14.6 cm nominal)
Paper Face Mounted in Paper Face Mounted in
1.1 s/f sheets 0.7 s/f sheets
—/1 —— O O
3" x 8" Acanthus Accent 2" x 8" Leaf Accent 2" x 2" Acanthus Dot 2" x 2" Leaf Dot
(2 5/8" x 7 3/4" nominal) (13/4" x 7 7/8" nominal) (1 13/16" x 1 13/16" nominal) (17/8" x 17/8" nominal)
(5.9 cm x 20.8 cm nominal) (4.4 cm x 20.0 cm nominal) (4.6 cm x 4.6 cm nominal) (4.7 cm x 4.7 cm nominal)
I: — — —
3" x 8" Chair Ralil 1" x 8" Flute 1" x 8" Pyramid Accent 1" x 8" Torello
(2 3/4" x 7 7/8" nominal) (1 5/16" x 7 7/8" nominal) (1 1/4" x 7 15/16" nominal) (15/16" x 7 7/8" nominal)
(7.1 cm x 20.0 cm nominal) (8.3 cm x 20.1 cm nominal) (8.2 cm x 20.2 cm nominal) (2.3 cm x 20.0 cm nominal)
Tile Thickness: 4" x 4" and 11/2" x 6" — 3/g", 2" x 2" - 1/4", Accents vary Recommended Grout Joint: 1/g"

I Shade Variation: Medium



information

applications
Residential | Light Commercial | Commercial
Floors T X Xe Xe
Walls/Backsplashes X X X
Countertopsx* X
Pool Linings X X X

T Water, oil, grease, etc. create slippery conditions. Floor applications with exposure to these
conditions require extra caution in product selection and proper maintenance. For additional
information, refer to "Factors to Consider" at www.americanolean.com/ResidentialFactors.

* May show scratching

+ May be used as accents and borders only in commercial applications

 Suitable for exterior walls in freezing and non-freezing climates when proper installation methods are followed.

® Not for use on ramps.

price structure

Preferred

Premium

Prestige

Stylish and elegant looks. Each tile is created through
traditional firing processes and glaze techniques.

Sophisticated visuals and detailed surfacing. A process of

multiple glazes results in an attractive, cultured surface.

Inherent visual color and depth. A complex process of design
brings out the rich, more upscale texture and look of elegant
porcelain as well as a variety of other tiles.

Natural characteristics and realistic attributes. Captures the

inherent beauty of natural stone. Highly complex design
techniques are also applied to rich porcelains, unique glasses
and other materials to create surfaces with distinctive physical
and natural qualities.

performance characteristics

@©.0.F Moisture Breaking Chemical
Wet Dry Absorption Strength MOH’s Resistance
>0.60 >0.70 | <0.5% ‘ >915 Ibs. | 4.0 | Resistant

This tile meets or exceeds ANSI A137.1 standards

TRIM

No trim available

© 2006 American Olean

(01/06)
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patterns
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Grid with Liner and Border Grid with Diamond Border

and Liners
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Grid with Diamonds & Dots Grid with Accent

* Dark lines indicate repeat

cleaning procedures

* Remove loose dust and dirt with a damp cloth or a sponge
e Use a neutral, non-abrasive cleaner suitable for ceramic tile

e Remove cleaning solution with a clean, damp sponge or mop

special notes

Since there are variations in all fired ceramic products, the tile and
trim supplied for your particular installation may not match these
samples. Final selection should be made from actual tiles and trim
and not from tile and trim samples or color reproductions.
Manufactured in accordance with ANSI A137.1 standards.

2" x 2" Mosaics and 1 1/2" x 6" Brick-joint are paper faced on the
front side for ease of installation

www.americanolean.com

O U - 20

Tl



9, -G > S\ P >t I P P g P

P AT Lmum. '»::'Jm??m:,
— e —

Glass wall tile

AMERICAN OLEAN"




Legacy Glass™

Nothing says style and sophistication quite like colored glass tiles. Legacy
Glass boasts a rare look that is equally at home in both contemporary
and Old World settings. From 1” x 1” squares to 2” x 4” brick joints,

this stunning tile features a truly unique array of sizes and colors. And
while at first glance, it may seem as if this tile is suited ideally for today’s
contemporary designs, don’t be quick to discount its use in perhaps

more unexpected applications.

Blends
1" x 1" Mosaic Blends
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Sand Blend LG43 W Desert Blend LG40 B Earth Blend LG41 R Smokey Blend LG42 B

5/8" x 5/8" Glass & Natural Stone Mosaic Blends
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Ocean Blend LG44 @ Arctic Blend LG45 @ Tannery Blend LG46 @ Wheat Field Blend LG47 ® Jungle Blend LG49 @ Mountain Blend LGA8 [ J

W Al Glass Blend colors are only available in 1" x 1",
@ Class and Natural Blends are only available in 5/8" x 5/8"



Field Tile

Pearl LGO1

Moonlight L‘G1 5 Celedon LGO3 Jade LG33

Camel LG26 Chamows LG27

Wedgewood LGO7 Dusk LG34

Dune LG25 Sage LG35

Powder LGO6

Orchid LG29

Carbon LG31

Slate LG10

Palm LG30

Leather LG32

Mink LG37

y .
Hazel LGO2 Cyprus LGO4 Willow LG24
Maple LG36 Coral LG13 Aubumn LG14

Pewter LG28

Sable LGOS Flint LGO9

Blend Components

Blend

Components / Usage

Black Blend LG22
17 %1

Pearl LGO1, 33%; Flint LG09, 33%);
Slate LG10, 34%

Blue Blend LG20
17 x1”

Powder LG06, 33%; Wedgwood LGO07, 33%);
Cobalt LGOS, 34%

Green Blend LG21

17 x 1" Cyprus LG03, 50%; Celedon LG03, 50%

Red Blend LG23
1 x1"

Coral LG13, 33%; Auburn LG14, 33%;
Copper LG12, 34%

Sand Blend LG43
17 x 1"

Willow LG24, 33%; Chamois LG27, 33%);
Dune LG25, 34%

Desert Blend LG40
17 x1”

Maple LG36, 25%; Leather LG32, 25%;
Camel LG26, 25%; Willow LG24, 25%

Earth Blend LG41 Cyprus LG04, 25%; Chamois LG27, 25%;

Blend Components / Usage

Smokey Blend LG42
1 x1”

Carbon LG31, 25%; Mink LG37, 25%;
Pewter LG28, 25%; Cyprus LG04, 25%

Ocean Blend LG44
5/8” x 5/8”

Dusk LG34, 25%; Powder LG06, 25%;
Wedgewood LGO07, 25%; Volakas Stone, 25%

Arctic Blend LG45
5/8” x 5/8”

Pearl LGO1, 33%; Moonlight LG15, 33%);
Creme Mix Stone, 34%

Tannery Blend LG46
5/8” x 5/8”

Willow LG24,20%; Emperador Dark, 40%);
Emperador Light, 40%

Wheat Field Blend
LG47
5/8” x 5/8”

Maple LG36, 25%; Dune LG25, 25%;
Leather LG32, 25%; Noce Travertino, 25%

Jungle Blend LG49
5/8” x 5/8”

Mink LG37, 25%; Willow LG24, 25%;
Sage LG35, 25%; Emperador Dark & Light, 25%

Mountain Blend LG48 | Slate LG10, 33%; Flint LG09, 33%;

1 X1 Sable LG05, 25%; Sage LG35, 25% 5/8” x 5/8” Nero Marquina Marble, 34%
SIZES
— I | | — I I O I I O
(12 momina) I | — 0 o 000000

I
I |
I
[ | o

2”7 x 2” Field Tile

(1.3 cm x 15.2 cm nominal)

41/4” x 4 1/4” Field Tile
(4 1/4” x 4 1/4” nominal)
(10.8 cm x 10.8 cm nominal)

2" x 4 1/4” Field Tile
(mesh-mounted)

(2 1/8” x 4 1/4” nominal)
(5.5 cm x 10.8 cm nominal)

(17/8” x 1 7/8” nominal)
(4.8 cm x 4.8 cm nominal)

(mesh-mounted in 1 sq. ft. sheets)

I
I
I
I o

17 x 1” Field Tile

(mesh-mounted in 1 sq. ft. sheets)
(15/16” x 15/16” nominal)

(2.4 cm x 2.4 cm nominal)

5/8” x 5/8” Glass and

Natural Stone Blend Tile™
(mesh-mounted 1 sq. ft. sheets)
(9/16” x 9/16” nominal)

(1.4 cm x 1.4 cm nominal)

TRIM

No trim available Tile Thickness: 3/16” Recommended grout joint: 1/8”

@ Shade Variation: Low



information

applications

Residential | Light Commercial | Commercial
FloorsT
Walls/Backsplashes X X X
Countertops
Pool Linings* X X X

¢ Suitable for exterior walls in freezing and non-freezing climates when proper installation

methods are followed.

¢ Not for use on ramps.

* 5/8" x 5/8” Glass and Stone Blends are not suitable for pool linings.

For additional information, refer to “Factors to Consider” at www.americanolean.com/

ResidentialFactors

price structure

Preferred

Prestige

Stylish and elegant looks. Each tile is created through

traditional firing processes and glaze techniques.

Premium

Sophisticated visuals and detailed surfacing. A process of

multiple glazes results in an attractive, cultured surface.

Inherent visual color and depth. A complex process of design
brings out the rich, more upscale texture and look of elegant
porcelain as well as a variety of other tiles.

Natural characteristics and realistic attributes. Captures the
inherent beauty of natural stone. Highly complex design
techniques are also applied to rich porcelains, unique glasses

and other materials to create surfaces with distinctive physical
and natural qualities.

performance characteristics

C.OE Moisture Breaking Chemical
Wet Dry Absorption Strength MOH’s  Resistance
n/a n/a | <0.01% >100 Ibs. | 4.0 | Resistant

This tile meets or exceeds ANS| A137.1 standards

© 2009 American Olean

(4/09)
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Grid pattern with diamond Brick pattern

border

cleaning procedures

* Remove loose dust and dirt with a damp cloth or a sponge

¢ Use a neutral, non-abrasive cleaner suitable for glass tile

* Remove cleaning solution with a clean, damp sponge or mop

* Do not use scouring pads, steel wool, sandpaper or other
abrasive products as scrating may occur.

special notes

Since there is shade variation in all fired products, the tile and trim

supplied for your particular installation may not match these samples.
Final selection should be made from actual tiles and trim and not from

tile and trim samples or color reproductions.

Gloss and Stone Blends are factory pre-sealed, but should be
re-sealed regularly as part of normal maintenance.

www.americanolean.com
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Showers - Ceramic or stone tile

Mortar base
K-SH-M-10

Areas of application

 Interior showers

~ Over wood or concrete subfloors

~ Areas requiring disabled access/ barrier-free applications; see page 18

Limitations

a Certain glass tiles may not be compatible with bonded waterproof
membranes and/or may require special setting materials. Consult glass
tile manufacturer and Schiuter®-Systems for more information.

 Certain moisture-sensitive stones, e.g., green marble, or resin-backed
tiles, may not be appropriate for use in wet areas such as showers or
may require special setting materials. Consult stone supplier and
Schluter®-Systems for more information.

= Do not use sawn lumber curbs on concrete subfloors subject to moisture
migration.

Requirements

» Plywood, OSB, or concrete subfloor must be clean, even, and load
bearing.

a Solid backing — gypsum wallboard, cementitious backer unit, fiber-
cement underlayment, fiber-reinforced water-resistant gypsum
backerboard/underlayment, coated glass mat water-resistant gypsum
backerboard, portland cement mortar bed, concrete, or masonry

o Curb - Schluter®-KERDI-SHOWER-SC, concrete, masonry block, or
sawn lumber sheathed with solid backing (see above)

~ Bench - Schluter®-KERDI-SHOWER-SB, concrete, masonry block, or
sawn lumber sheathed with solid backing (see above)

. Schiuter®-KERDI-DRAIN shall be properly supported.

a Schiuter®-KERDI-DRAIN shall be connected to the waste line; use ABS
cement for ABS drains, PVC cement for PVC drains, and a flexible or
no-hub connector for stainless steel drains.

& Schluter®-KERDI waterproofing membrane shall be installed up to the
height of the showerhead at minimum.

~ Any protrusions through the KERDI membrane (e.g., showerhead, mixing
valve, etc.) must be treated with Schiuter®-KERDI-SEAL-PS and
Schluter®-KERDI-SEAL-MV seals, Schluter®-KERDI-FIX, or equivalent
sealant.

~ When using the stainless steel Schiuter®-KERDI-DRAIN casing, use
Schluter®-KERDI-FIX to bond Schluter®-KERDI to the integrated bonding
flange.

Substrate Preparation

 Verify that subfloor panels and solid backing are properly fastened to
framing members.

~ Any leveling of the subfloor must be done prior to installing Schluter®-
KERDI-SHOWER-SC/-SR/-SB.

Solid Backing Materials

~ Gypsum wallboard — ASTM C1396/C1396M

~ Cementitious backer unit — ANSI A118.9 or ASTM C1325
& Fiber-cement underlayment — ASTM C1288

a Fiber-reinforced water-resistant gypsum backerboard/underlayment —
ASTM C1278

# Coated glass mat water-resistant gypsum backerboard — ASTM C1178
& Portland cement mortar — ANSI A108.1B

# Concrete

~ Masonry

Setting and Grouting Materials
 Unmodified thin-set mortar — ANSI A118.1
& Grout — ANSI A118.3, A118.6, A118.7

Installation Specifications

 Solid backing panels — follow manufacturer’s instructions
# Portland cement mortar bed — ANSI A108.1B

~ Tile - ANSI A108.5

~ Grout — ANSI A108.6, A108.10

Other Considerations

a When Schluter®-KERDI and tile are installed on the ceiling, the solid
backing and fasteners must be able to support the load of the tile and
setting/grouting materials.

“ Prior to setting tile, wait 24 hours minimum before water testing to allow
for final set of thin-set mortar and ensure waterproof performance at
seams and connections.

~ Schiuter®-Systems profiles may be used to finish and protect outside
comers and eliminate the use of sealant at inside corners; see pages
21-22.

SHOWER ASSEMBLY — Mortar base 7



IRAL GRADE WITH CLEAR FINISH

Hickory

Hickory is commonly known to be hard as stone, heavy as lead,
and strong as an ox. It is these unique characteristics that make
Hickory such a durable and tough wood for any application.
Hickory is also uncommonly known as America’s first hard-
wood species.

Shamrock is one of only a few flooring manufacturers special-
izing in the making of Hickory plank flooring, Whether it is
Premium or Natural Hickory plank flooring, the product is
certain to please the most discriminating tastes.

Hickory Hickory
with SADDLE finish with CLEAR finish

PRODUCT INFORMATION

« Offered in both 3/4” SOLID and 5/8” Environeered precision milled flooting
* Colors: Saddle & Clear with Satin Finish
* Our Solid & Environeered prefinished flooring is packaged in 7’ boxes

SOLID PRODUCT INFORMATION

* Available in both Premium and Natural Grades

* Slowly Air dried & Kiln dried for maximum stability

* Side matched and end matched for easy, precise installation
« Install At or Above Grade Only

* Nail or Glue Only

Environeered PRODUCT INFORMATION
* Install At or Above Grade Only
¢ Nail, Glue or Float
* 36” average length on Premium
¢ 307 average length on Natural
* 5/8” Thick - One of the thickest Environeered products in the industry
* 3/16” Dry sawn wear layer adds longer life and maintains value
* 9 Ply Birch Core - Maximum dimensional stability

INSTALLATION

* Solid Flooring may be stapled or nailed At or Above grade only
« Environeered Flooring may be Stapled, Glued or Floated - At or Above grade for Hickory

ACCESSORIES

* Shamrock Plank Flooring offers a variety of Mouldings and Ttim to complete your project.

We have reducers, T-moulds, quarter rounds and more to enhance your Shamrock Wood Floor.

COMPLETE CARE

* Wood is a beautifully natural flooring choice and very easy to care for. With proper Care and
Maintenance your floor will last the test of time. Should your floor show signs of wear or slight
scratches, you have several options to revive your investment. The most common technique is
called a “Screen & Coat”. An experienced flooring refinisher can lightly abrade your floor,
smoothing out slight wear and refinish with several new coats of sealer to protect your floor. If
your floor appears to need more than just surface attention, your experienced refinisher can
fully sand and coat your floor and even add a new stain if your color preference has changed.
Please refer to NWFA for all refinishing and sanding guidelines.

WARRANTY

« We offer a Lifetime Structural Warvanty and 35 Year Finish Warranty

featuring our Extreme Wear - 7 coat Aluminum Oxide Finish.

FOUR-SIDED BEVEL

AR
We are Proud to create .“DIEITIIIIHIIH[IIHH‘
FIRET PR

verified sustainable products. F SC

Solid Additional Engineered | Additional
Grade Color X . X X
Widths in Stock Widths Widths in Stock [~ Widths
Premium Clear 3", 5" Special Order 3", 5" Special Order
Natural Clear 3", 5" Special Order 3", 5" Special Order
Natural Saddle 57 Special Order BN Special Order

Corporate Office & Production Facility
P.O. Box 16929 » Memphis, TN 38186

. 866.473.3765 ohﬂI"]IOCl\

www.shamrockplankflooring.com

Made in the USA
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Solutions from PPG"

PURE PERFORMANCE®

9-100 Series

Architectural Coatings

GENERAL DESCRIPTION

Our premium low odor, zero VOC (volatile organic compounds)
flat latex is designed to meet the performance requirements of the

institutional, commercial and residential markets. Pure
Performance® Interior Flat Latex is formulated to provide
excellent hiding and application properties in addition to minimal
odor, zero VOC'’s, and anti-microbial properties - a mold/mildew
resisting compound has been incorporated in this paint to make
the dry paint film mildew resistant. Ideal for use in occupied areas
such as: hotel/motel resort properties, nursing homes, homes,
schools, government facilities, retail space, office buildings,
hospitals, and apartments.

RECOMMENDED USES

Concrete/Masonry Block
Ferrous Metal

Gypsum Wallboard-Drywall
Plaster

Wood

CONFORMANCE STANDARDS

Meets MPI #143, Institutional Low Odor/VOC Interior Latex Flat
¢ Can earn LEED NC Version 2.2 Credits
¢ Meets the Collaborative for High Performance Schools (CHPS)
4 Low-Emitting Materials criteria section 01350

APPLICATION INFORMATION

Stir thoroughly. Apply with a high quality brush, roller, paint pad
or by spray equipment. Read all label and Material Safety Data
Sheet (MSDS) information prior to use. MSDS are available
through our website or by calling 1-800-441-9695.

Airless Spray: Pressure 2000 psi, tip 0.015” - 0.021”

Spray equipment must be handled with due care and in
accordance with manufacturer’s recommendation. High-pressure
injection of coatings into the skin by airless equipment may cause

serious injury.

Brush: Polyester/Nylon Brush
Roller: 3/8” - 3/4” nap roller cover

Thinning: No thinning is required. If necessary, up to 1/4 pt. (118
mL) of water per gallon (3.78L) of paint may be added.

Permissible temperatures during application:

Material: 50 to 90°F 10 to 32°C
Ambient: 50 to 100°F 10 to 38°C
Substrate: 50 to 100°F 10 to 38°C

Pure Performance® Interior Flat Latex

TINTING AND BASE INFORMATION

Refer to the appropriate color formula book, automatic tinting
equipment, and or computer color matching system for color
formulas and tinting instructions.

9-100 Pure White

9-110 Pastel Base*
9-120 Midtone Base*
9-140 Ultra Deep Base*

*Must be tinted.

Some colors, drastic color changes, or porous substrates may
require more than one coat to achieve a uniform finish.

PRODUCT DATA

PRODUCT TYPE: 100% Acrylic Latex

GLOSS: Flat: 1 to 4 (60° Gloss Meter)
VOLUME SOLIDS*: 39% +/- 2%

WEIGHT SOLIDS*: 54% +/- 2%

VOC*: 0 Ibs./gal (0 g/L)
WEIGHT/GALLON*: 11.2 Ibs. (5.2 kg) +/- 0.2 Ibs. (91 @)
*Product data calculated on product 9-100.

Zero VOC is exclusive of colorant added for tinting.

COVERAGE?*: Approximately 400 sq. ft./gal. (37 sq. m/3.78L)
per U.S. gallon (3.78 L) on nonporous surfaces.

Wet Film Thickness: 4.0 mils
Wet Microns: 102
Dry Film Thickness: 1.6 mils
Dry Microns: 41

Coverage does not include variation due to application methods,
surface porosity, and/or mixing.

DRYING TIME: Dry time @77°F (25°C); 50% relative humidity.
To Touch: 1 hour
To Recoat: 4 hours

Drying times listed may vary depending on temperature, humidity,
film build, color, and air movement.

WASHING INSTRUCTIONS: Wait at least 14 days after painting
before cleaning the surface with a non-abrasive mild cleaner.

CLEAN UP: Clean tools with warm soapy water.
DISPOSAL: Contact your local environmental regulatory agency
for guidance on disposal of unused product. Do not pour down a

drain or storm sewer.

FLASH POINT: Over 200°F (93°C)

FEATURES / BENEFITS

Features

100% acrylic latex
Zero VOC

Low spatter
Antimicrobial properties

Benefits

Excellent durability, washable finish

Low odor/minimizes detrimental impact on air quality
Easy to work with, less mess

Resists mold and mildew on the paint film

A2.18



PURE PERFORMANCE® 9-100 Series

Pure Performance® Interior Flat Latex Architectural Coatings

GENERAL SURFACE PREPARATION

Surfaces to be coated must be dry, clean, sound, and free from all contamination including loose and peeling paint, dirt, grease, oil, wax,
concrete curing agents and bond breakers, chalk, efflorescence, mildew, rust, product fines, and dust. Remove loose paint, chalk, and
efflorescence by wire brushing, scraping, sanding, and/or pressure washing. Putty all nail holes and caulk all cracks and open seams. Sand
all glossy, rough, and patched surfaces. Feather back all rough edges to sound surface by sanding. Prime all bare and porous substrates
with an appropriate primer. WARNING! If you scrape, sand, or remove old paint, you may release lead dust or fumes. LEAD IS TOXIC.
EXPOSURE TO LEAD DUST OR FUMES CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE, ESPECIALLY IN CHILDREN.
PREGNANT WOMEN SHOULD ALSO AVOID EXPOSURE. Wear a properly fitted NIOSH-approved respirator and prevent skin contact to
control lead exposure. Clean up carefully with a HEPA vacuum and a wet mop. Before you start, find out how to protect yourself and your
family by contacting the USEPA National Lead Information Hotline at 1-800-424-LEAD or log on to www.epa.gov/lead. In Canada contact
a regional Health Canada office. Follow these instructions to control exposure to other hazardous substances that may be released during
surface preparation.

CONCRETE/MASONRY BLOCK: Mortar should cure for at least 30 days and preferably 90 days prior to priming. Fill block with an
appropriate block filler. Surfaces previously coated with water thinned cement-based paint must be prepared with extra care. If the
material appears to be adhering tightly, a masonry sealer may be applied to seal the surface. Check adhesion by applying a piece of
masking tape. If the sealer peels off and has loose particles, remove all chalking or crumbling material, re-seal and re-check adhesion.

FERROUS METAL: The surface must be cleaned thoroughly to remove any dust, rust, and surface contaminants, and then primed.

GYPSUM WALLBOARD-DRYWALL: Nails or screws should be countersunk, and they along with any indentations should be mudded flush
with the surface, sanded smooth and cleaned to remove any dust, then prime prior to painting the substrate.

PLASTER: Plaster, hardcoat, skim coat, or other alkaline surfaces should be allowed to cure for at least 30 days prior to priming with an
alkali resistant primer.

WOOD: Unpainted wood or wood in poor condition should be sanded smooth, wiped clean, then primed. Any knots or resinous areas must
be primed before painting. Countersink all nails, putty flush with surface, then prime.

RECOMMENDED PRIMERS ]

Concrete/Masonry Block 6-7, 6-15 Apply when air, surface and product temperatures are above 50°F
(Block Fillers) (10°C).
Concrete, Masonry 4-603, 17-921
(Primers,Sealers) Not recommended for use on floors. PROTECT FROM
Gypsum Drywall-Wallboard 5-2, 6-2, 6-4, 9-900 FREEZING.
Ferrous Metal 90-712
Plaster 4-603, 9-900, 17-921 While this product provides a mildew resistant coating, growth
Wood 6-2, 17-921, 9-900 may still occur if the substrate is not properly prepared prior to

painting and/or if the substrate is consistently exposed to
conditions conducive to mold, mildew, and algae. Examples of

PACKAGING these conditions include, but are not limited to areas that are

1-Gallon (3.78 L) consistently damp with little to no direct sunlight.

5-Gallon (18.9 L)
Quart (946 mL)

Not all products are available in all sizes.

PPG Architectural Finishes, Inc. believes the technical data presented is currently accurate: however, no guarantee of accuracy, comprehensiveness, or performance is given or
implied. Improvements in coatings technology may cause future technical data to vary from what is in this bulletin. For complete, up-to-date technical information, visit our web
site or call 1-800-441-9695.

. PPG Industries, Inc. Technical Services Architect/Specifier PPG Canada, Inc. A2.18 5/2010

[ Architectural Coatings 1-800-441-9695 1-888-PPG-IDEA Architectural Coatings (Supersedes 4/2009)
One PPG Place 1-888-807-5123 fax 4 Kenview Blvd
Pittsburgh, PA 15272 Brampton, ON L6T 5E4

www.pittsburghpaints.com
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PURE PERFORMANCE®

9-500 Series

Architectural Coatings

GENERAL DESCRIPTION

Our premium low odor, zero VOC (volatile organic compounds)

semi-gloss latex is designed to meet the performance
requirements of the institutional, commercial and residential
markets. Pure Performance® Interior Semi-Gloss Latex is
formulated to provide excellent hiding and application properties
in addition to minimal odor, zero VOC’s, and anti-microbial
properties - a mold/mildew resisting compound has been
incorporated in this paint to make the dry paint film mildew
resistant. Ideal for use in occupied areas such as: hotel/motel
resort properties, nursing homes, homes, schools, government
facilities, retail space, office buildings, hospitals, and apartments.

RECOMMENDED USES

Concrete/Masonry Block
Ferrous Metal

Gypsum Wallboard-Drywall
Plaster

Wood

CONFORMANCE STANDARDS

Meets MPI #147, Institutional Low Odor/VOC Interior Latex
Semi-Gloss (Gloss Level 5)
¢ Can earn LEED NC Version 2.2 Credits
¢ Meets the Collaborative for High Performance Schools (CHPS)
Low-Emitting Materials criteria section 01350

APPLICATION INFORMATION

Stir thoroughly. Apply with a high quality brush, roller, paint pad
or by spray equipment. Read all label and Material Safety Data
Sheet (MSDS) information prior to use. MSDS are available
through our website or by calling 800-441-9695.

Airless Spray: Pressure 2000 psi, tip 0.015” - 0.021”

Spray equipment must be handled with due care and in
accordance with manufacturer’s recommendation. High-pressure
injection of coatings into the skin by airless equipment may cause
serious injury.

Brush: Polyester/Nylon Brush
Roller: 3/8” - 3/4” nap roller cover

Thinning: No thinning is required. If necessary, thin with up to
1/4 pt. (118 mL) of water per U.S. gallon (3.78 L) of paint may be
added.

Permissible temperatures during application:

Material: 50 to 90°F 10 to 32°C
Ambient: 50 to 100°F 10 to 38°C
Substrate: 50 to 100°F 10 to 38°C

Pure Performance® Interior Semi-Gloss Latex

TINTING AND BASE INFORMATION

Refer to the appropriate color formula book, automatic tinting
equipment, and or computer color matching system for color
formulas and tinting instructions.

9-500 Pure White
9-510 Pastel Base*
9-520 Midtone Base*
9-540 Ultra Deep Base*

*Must be tinted.

Some colors, drastic color changes, or porous substrates may
require more than one coat to achieve a uniform finish.

PRODUCT DATA

PRODUCT TYPE: 100% Acrylic Latex

GLOSS: Semi-Gloss: 35 to 55 (60° Gloss Meter)
VOLUME SOLIDS*: 36% +/- 2%

WEIGHT SOLIDS*: 47% +/- 2%

VOC*: 0 Ibs./gal (0 g/L)

WEIGHT/GALLON*: 10.3 Ibs. (4.7 kg) +/- 0.2 Ibs. (91 g)
*Product data calculated on product 9-500.

Zero VOC is exclusive of colorant added for tinting.

COVERAGE?*: Approximately 400 sq. ft./gal. (37 sq. m/3.78L) per
U.S. gallon (3.78 L) on nonporous surfaces.

Wet Film Thickness: 4.0 mils
Wet Microns: 102
Dry Film Thickness: 1.4 mils
Dry Microns: 36

Coverage does not include variation due to application methods,
surface porosity, and/or mixing.

DRYING TIME: Dry time @77°F (25°C); 50% relative humidity.
To Touch: 1 hour
To Recoat: 4 hours

Drying times listed may vary depending on temperature, humidity,
film build, color, and air movement.

WASHING INSTRUCTIONS: Wait at least 14 days after painting
before cleaning the surface with a non-abrasive mild cleaner.

CLEAN UP: Clean tools with warm soapy water.
DISPOSAL: Contact your local environmental regulatory agency
for guidance on disposal of unused product. Do not pour down a

drain or storm sewer.

FLASH POINT: Over 200°F (93°C)

FEATURES / BENEFITS

Features

100% acrylic latex
Zero VOC

Low spatter
Antimicrobial properties

Benefits

Excellent durability, washable finish

Low odor/minimizes detrimental impact on air quality
Easy to work with, less mess

Resists mold and mildew on the paint film

A3.39



PURE PERFORMANCE® 9-500 Series

Pure Performance® Interior Semi-Gloss Latex Architectural Coatings

GENERAL SURFACE PREPARATION

Surfaces to be coated must be dry, clean, sound, and free from all contamination including loose and peeling paint, dirt, grease, oil, wax,
concrete curing agents and bond breakers, chalk, efflorescence, mildew, rust, product fines, and dust. Remove loose paint, chalk, and
efflorescence by wire brushing, scraping, sanding, and/or pressure washing. Putty all nail holes and caulk all cracks and open seams. Sand
all glossy, rough, and patched surfaces. Feather back all rough edges to sound surface by sanding. Prime all bare and porous substrates
with an appropriate primer. WARNING! If you scrape, sand, or remove old paint, you may release lead dust or fumes. LEAD IS TOXIC.
EXPOSURE TO LEAD DUST OR FUMES CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE, ESPECIALLY IN CHILDREN.
PREGNANT WOMEN SHOULD ALSO AVOID EXPOSURE. Wear a properly fitted NIOSH-approved respirator and prevent skin contact to
control lead exposure. Clean up carefully with a HEPA vacuum and a wet mop. Before you start, find out how to protect yourself and your
family by contacting the USEPA National Lead Information Hotline at 1-800-424-LEAD or log on to www.epa.gov/lead. In Canada contact
a regional Health Canada office. Follow these instructions to control exposure to other hazardous substances that may be released during
surface preparation.

CONCRETE/MASONRY BLOCK: Mortar should cure for at least 30 days and preferably 90 days prior to priming. Fill block with an
appropriate block filler. Surfaces previously coated with water thinned cement-based paint must be prepared with extra care. If the
material appears to be adhering tightly, a masonry sealer may be applied to seal the surface. Check adhesion by applying a piece of
masking tape. If the sealer peels off and has loose particles, remove all chalking or crumbling material, re-seal and re-check adhesion.

FERROUS METAL: The surface must be cleaned thoroughly to remove any dust, rust, and surface contaminants, and then primed.

GYPSUM WALLBOARD-DRYWALL: Nails or screws should be countersunk, and they along with any indentations should be mudded flush
with the surface, sanded smooth and cleaned to remove any dust, then prime prior to painting the substrate.

PLASTER: Plaster, hardcoat, skim coat, or other alkaline surfaces should be allowed to cure for at least 30 days prior to priming with an
alkali resistant primer.

WOOD: Unpainted wood or wood in poor condition should be sanded smooth, wiped clean, then primed. Any knots or resinous areas must
be primed before painting. Countersink all nails, putty flush with surface, then prime.

RECOMMENDED PRIMERS ]

Concrete/Masonry Block 6-7, 6-15 Apply when air, surface and product temperatures are above 50°F
(Block Fillers) (10°C).
Concrete, Masonry 4-603, 17-921
(Primers,Sealers) Not recommended for use on floors. PROTECT FROM
Gypsum Drywall-Wallboard 5-2, 6-2, 6-4, 9-900 FREEZING.
Ferrous Metal 90-712
Plaster 4-603, 9-900, 17-921 While this product provides a mildew resistant coating, growth
Wood 6-2, 17-921, 9-900 may still occur if the substrate is not properly prepared prior to

painting and/or if the substrate is consistently exposed to
conditions conducive to mold, mildew, and algae. Examples of

PACKAGING these conditions include, but are not limited to areas that are

1-Gallon (3.78 L) consistently damp with little to no direct sunlight.

5-Gallon (18.9 L)
Quart (946 mL)

Not all products are available in all sizes.

PPG Architectural Finishes, Inc. believes the technical data presented is currently accurate: however, no guarantee of accuracy, comprehensiveness, or performance is given or
implied. Improvements in coatings technology may cause future technical data to vary from what is in this bulletin. For complete, up-to-date technical information, visit our web
site or call 1-800-441-9695.

. PPG Industries, Inc. Technical Services Architect/Specifier PPG Canada, Inc. A3.39 5/2010

[ Architectural Coatings 1-800-441-9695 1-888-PPG-IDEA Architectural Coatings (Supersedes 4/2009)
One PPG Place 1-888-807-5123 fax 4 Kenview Blvd
Pittsburgh, PA 15272 Brampton, ON L6T 5E4
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Solutions from PPG"

PURE PERFORMANCE®

Architectural Coatings

GENERAL DESCRIPTION

Our premium low odor, zero VOC (volatile organic compounds)
primer is designed to meet the performance requirements of the

institutional, commercial and residential markets. Pure
Performance® Interior Latex Primer is formulated to provide
excellent sealing, hiding and application with minimal odor and
zero VOC properties. Ideal for use in occupied areas such as:
hotel/motel resort properties, nursing homes, homes, schools,
government facilities, retail space, office buildings, hospitals, and
apartments.

RECOMMENDED USES

Gypsum Wallboard-Drywall
Plaster
Wood

CONFORMANCE STANDARDS

¢ Can earn LEED NC Version 2.2 Credits
¢ Meets the Collaborative for High Performance Schools (CHPS)
- Low-Emitting Materials criteria section 01350

APPLICATION INFORMATION

Stir thoroughly. Apply with a high quality brush, roller, paint pad
or by spray equipment. Read all label and Material Safety Data
Sheet (MSDS) information prior to use. MSDS are available
through our website or by calling 1-800-441-9695.

Airless Spray: Pressure 2000 psi, tip 0.015” - 0.021”

Spray equipment must be handled with due care and in
accordance with manufacturer’'s recommendation. High-pressure
injection of coatings into the skin by airless equipment may cause
serious injury.

Brush: Polyester/Nylon Brush
Roller: 3/8” - 3/4” nap roller cover

Thinning: No thinning is required. If necessary, thin with up to
1/4 pt. (118 mL) of water per U.S. gallon (3.78 L) of primer may
be added.

Permissible temperatures during application:

Material: 50 to 90°F 10 to 32°C
Ambient: 50 to 90°F 10 to 32°C
Substrate: 50 to 90°F 10 to 32°C

Pure Performance® Interior Latex Primer

TINTING AND BASE INFORMATION

May be tinted to approximate color of the topcoat. Refer to the
appropriate color formula book, automatic tinting equipment, and
or computer color matching system for color formulas and tinting
instructions.

9-900 White
Some colors, or drastic color changes, may require more than
one coat to achieve a uniform finish.

PRODUCT DATA

PRODUCT TYPE: 100% Acrylic Latex

GLOSS: Flat: 2 to 6 (60° Gloss Meter)
VOLUME SOLIDS: 35% +/- 2%

WEIGHT SOLIDS: 50% +/- 2%

VOC: 0 Ibs./gal (0 g/L)
WEIGHT/GALLON: 10.8 Ibs. (4.9 kg) +/- 0.2 Ibs. (91 g)

Zero VOC is exclusive of colorant added for tinting.

COVERAGE: Approximately 400 sq. ft./gal. (37 sq. m/3.78L) per
U.S. gallon (3.78 L) on nonporous surfaces.

Wet Film Thickness: 4.0 mils
Wet Microns: 102
Dry Film Thickness: 1.4 mils
Dry Microns: 36

Coverage does not include variation due to application methods,
surface porosity, and/or mixing.

DRYING TIME: Dry time @77°F (25°C); 50% relative humidity.
To Touch: 1 hour
To Recoat: 4 hours

Drying times listed may vary depending on temperature, humidity,
film build, color, and air movement.

WASHING INSTRUCTIONS: Wait at least 14 days after painting
before cleaning the surface with a non-abrasive mild cleaner.

CLEAN UP: Clean tools with warm soapy water.
DISPOSAL: Contact your local environmental regulatory agency
for guidance on disposal of unused product. Do not pour down a

drain or storm sewer.

FLASH POINT: Over 200°F (93°C)

FEATURES / BENEFITS

Features

100% acrylic latex

Zero VOC

Low spatter

Moisture resistant
Superior adhesion
Excellent enamel holdout

Benefits

Excellent durability, washable finish

Low odor/minimizes detrimental impact on air quality
Easy to work with, less mess

Minimizes water streaking

Adheres to difficult substrates

Provides topcoat uniformity

A1.23



PURE PERFORMANCE® 9-900

Pure Performance® Interior Latex Primer Architectural Coatings

GENERAL SURFACE PREPARATION

Surfaces to be coated must be dry, clean, sound, and free from all contamination including loose and peeling paint, dirt, grease, oil, wax,
concrete curing agents and bond breakers, chalk, efflorescence, mildew, rust, product fines, and dust. Remove loose paint, chalk, and
efflorescence by wire brushing, scraping, sanding, and/or pressure washing. Putty all nail holes and caulk all cracks and open seams. Sand
all glossy, rough, and patched surfaces. Feather back all rough edges to sound surface by sanding. Prime all bare and porous substrates
with an appropriate primer. WARNING! If you scrape, sand, or remove old paint, you may release lead dust or fumes. LEAD IS TOXIC.
EXPOSURE TO LEAD DUST OR FUMES CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE, ESPECIALLY IN CHILDREN.
PREGNANT WOMEN SHOULD ALSO AVOID EXPOSURE. Wear a properly fitted NIOSH-approved respirator and prevent skin contact to
control lead exposure. Clean up carefully with a HEPA vacuum and a wet mop. Before you start, find out how to protect yourself and your
family by contacting the USEPA National Lead Information Hotline at 1-800-424-LEAD or log on to www.epa.gov/lead. In Canada contact
a regional Health Canada office. Follow these instructions to control exposure to other hazardous substances that may be released during
surface preparation.

GYPSUM WALLBOARD-DRYWALL: Nails or screws should be countersunk, and they along with any indentations should be mudded flush
with the surface, sanded smooth and cleaned to remove any dust, then prime prior to painting the substrate.

PLASTER: Plaster, hardcoat, skim coat, or other alkaline surfaces should be allowed to cure for at least 30 days prior to priming with an
alkali resistant primer.

WOOD: Unpainted wood or wood in poor condition should be sanded smooth, wiped clean, then primed. Any knots or resinous areas must
be primed before painting. Countersink all nails, putty flush with surface, then prime.

T I PACKAGING

FOR INTERIOR USE ONLY. Apply when air, surface and product 1-Gallon (3.78 L)
temperatures are between 50°F (10°C) and 90°F (32°C). Quart (946 mL)

Not recommended for use on floors. PROTECT FROM
FREEZING.

PPG Architectural Finishes, Inc. believes the technical data presented is currently accurate: however, no guarantee of accuracy, comprehensiveness, or performance is given or
implied. Improvements in coatings technology may cause future technical data to vary from what is in this bulletin. For complete, up-to-date technical information, visit our web
site or call 1-800-441-9695.

. PPG Industries, Inc. Technical Services Architect/Specifier PPG Canada, Inc. A1.23 5/2010

[ Architectural Coatings 1-800-441-9695 1-888-PPG-IDEA Architectural Coatings (Supersedes 4/2009)
One PPG Place 1-888-807-5123 fax 4 Kenview Blvd
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OLYMPIC

TRUSTED SINCE 1938
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Crystaf Clear Finish
——

® Unique Smooth Flow™ Formula helps make smooth, ¢ Soap and water clean up
even application easier ® Can be applied over stained, sealed, or bare wood

® Crystal clear, to let wood’s natural beauty of all types
show through ¢ Available in two sheens: satin and gloss

¢ Fast drying, completes projects in one day




OLYMPIC® PREMIUM INTERIOR WATER BASED POLYURETHANE

PRODUCT OVERVIEW

Olympic Premium Water Based Polyurethane is a specially
developed crystal clear formula that captures wood’s natural

beauty.

APPLICATION TECHNIQUES

Olympic Premium Water Based Polyurethane should be
applied with a quality synthetic bristle brush or foam applica-
tor. Its unique Smooth Flow™ Formula helps make smooth,
even application easier than ever. However, a few simple tips
will help ensure a professional finish:

e Never shake the can. Stir slowly to avoid creating air bubbles.
e Slowly work the finish into the wood with light, even strokes.
e The last stroke should be at a 45° angle with the brush and

run the entire length of the work surface.

ADDITIONAL INFORMATION

Dry time: Allow 3 hours before general use

and 72 hours for flooring

Recoat: After 2 hours

Clean-up: Warm soap and water

Coverage: 500 sq. ft. per gallon

For use on: Stained, sealed, or bare wood

Ideal for: Furniture, cabinets, doors, paneling,
trim, and crafts

Sheens: Satin and gloss

PRODUCTS

Product Code Available Size
Satin 42786 Quart & Gallon
Gloss 42784 Quart & Gallon

>’

>’

COMMONLY ASKED QUESTIONS

What advantage does Olympic Premium Water Based
Polyurethane offer over oil based finishes? Unlike oil based
finishes, Olympic Premium Water Based Polyurethane dries
crystal clear to show off all the fine beauty of a woodworking
project. Since it will not change the color of the wood, it’s
perfect for light woods or stain colors. Additionally, our
Olympic Premium Water Based Polyurethane features easy

soap and water clean up.

Can water damage Olympic Premium Water Based
Polyurethane after it has dried? Not at all. Once its resins

have cured, they can’t be washed off or redissolved with water.

Can Olympic Premium Water Based Polyurethane be used
over Olympic Premium Oil Based Polyurethane? Certainly,
as long as Olympic Premium Oil Based Polyurethane has dried
completely, which takes about five hours. For best adhesion,
sand the surface lightly with #220 or finer sandpaper.

How many coats will be needed? The number of coats of
Olympic Premium Water Based Polyurethane required will
depend on the wood type, its absorbency, and how much abuse
the surface will take. Three to four coats are generally used to
obtain a professional finish.

Once a coat has dried, examine the surface under bright,
direct light. If dry spots are visible, an additional coat is

necessary for maximum wood protection and beauty.

VISIT OUR WEBSITE AT WWW.OLYMPIC.COM
Olympic is a registered trademark of PPG Architectural Finishes, Inc.
PPG Architectural Finishes, Inc., One PPG Place, Pittsburgh, PA 15272

ABrand of PPG ((43

©2008 PPG Architectural Finishes, Inc.
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Full Home Fire Extinguisher

Part number 21006704

Full Home use

Single use

UL Rated 3-A, 40-B:C

Meets NFPA recommendations
for the home, garage and workshop

For use on the following
types of fire:

« TRASH
caooy B « LiQuIDS * ELECTRICAL
+ PAPER

EQUIPMENT

Product Specification

Description

The Full Home extinguisher
offers exceptional fire
fighting protection and
value. The multipurpose unit
meets NFPA requirements for
living areas, as well as the
garage and workshop.

The Full Home unit is the #1
choice for all round home
protection and came top in a
recent consumer survey.

Fights fires common to the
home, garage and workshop
such as textiles, paint,
wood, gasoline & energized
electrical equipment. This
unit is easy to use and has a
10 year warranty.

Features bilingual nameplate
and carton

At a Glance

Model FX340GW
Multipurpose Dry Chemical
UL listed

UL rated 3-A, 40-B:C
Supplied with wall hanger
Monoammonium Phosphate
10 year limited warranty

Net agent weight (Average) 5.5 Ib.

Unit weight (Average) 8.25 Ib.
Diameter 4.5 inches
Height 16.07 inches

Discharge time

13-15 seconds

Discharge range

12-18 feet

Operating pressure

195 psi

Cylinder Seamless aluminum
Valve, handle, lever Nylon
Wall hanger UL Listed

Kidde Residential and Commercial Division

1016 Corporate Park Drive, Mebane, NC 27302 © Tel. 919.563.2711 & www.kidde.com

Features

Pressure gauge allows for
immediate pressure status
check

Easy-to-pull safety pin
Rust and impact resistant
nylon handle

5.5 Ib. of fire extinguishing
agent (Average)

10 year limited warranty
UL approved wall hanger
Powder coated cylinder for
corrosion protection

& Kidde



SONY.

Internet TV

Reference Guide

NSX-24GT1/NSX-32GT1/NSX-40GT1/NSX-46GT1



Owner's Record

The model and serial numbers are located
on the side and rear of the TV. For
NSX-GT1 series models, they can be found
by removing the cable cover. Record these
numbers in the spaces provided below.
Refer to them whenever you call upon your
Sony dealer regarding this TV.

Model No._
Serial No.

Location of the identification
label

Labels for Model No. and Power Supply
rating (in accordance with applicable
safety regulation) are located on the rear of
the TV. For NSX-GT1 series models, they

can be found by removing the cable cover.

WARNING

To reduce the risk of fire or electric shock,
do not expose this apparatus to rain or
moisture.

Batteries or batteries installed apparatus
shall not be exposed to excessive heat
such as sunshine, fire or the like.

The TV must never be exposed to dripping,
splashing, or spilling liquids of any kind.

é CAUTION
RISK OF ELECTRIC SHOCK
DO NOT OPEN

ATTENTION

RISQUE DE CHOC ELECTRIQUE,
NE PAS OUVRIR

PRECAUCION

RIESGO DE CHOQUE ELECTRICO
NO ABRIR

A

This symbolis intended to alert

the user to the presence of

uninsulated “dangerous

voltage” within the TV’s

enclosure that may be of
sufficient magnitude to constitute a risk of
electric shock to persons.

This symbolis intended to alert

the user to the presence of

important operating and

maintenance (servicing)

instructions in the literature
accompanying the TV.

Outdoor Antenna Grounding

Antenna lead-in
wire

Antenna discharge
unit (NEC Section
810-20)
Grounding
conductors (NEC
Section 810-21)
Ground clamps

T~
NEC: National Electrical Power service grounding
Code electrode system
(NEC Art 250 Part H)
CAUTION

To prevent electric shock and blade
exposure, do not use this polarized AC
plug with an extension cord, receptacle or
other outlet unless the blades can be fully
inserted.

e Operate the TV only on 120 V AC

e Avoid operating the TV at temperatures
below 41°F (5°C).

Declaration of Conformity
Trade Name: SONY

Model: NSX-24GT1/NSX-32GT1/
NSX-40GT1/NSX-46GT1
Responsible Party: Sony Electronics
Inc.

Address: 16530 Via Espirillo,

San Diego, CA 92127 U.S.A.
Telephone Number: 858-942-2230

This device complies with part 15 of the
FCC rules. Operation is subject to the
following two conditions: (1) This device
may not cause harmful interference,
and (2) this device must accept any
interference received, including
interference that may cause undesired
operation.

FCC Related Information

This equipment has been tested and found
to comply with the limits for a Class B
digital device, pursuant to Part 15 of the
FCC Rules. These limits are designed to
provide reasonable protection against
harmful interference in a residential
installation. This equipment generates,
uses and can radiate radio frequency
energy and, if not installed and used in
accordance with the instructions, may
cause harmful interference to radio
communications. However, there is no
guarantee thatinterference will notoccur in
a particular installation. If this equipment
does cause harmful interference to radio or
television reception, which can be
determined by turning the equipment off
and on, the user is encouraged to try to
correct the interference by one or more of
the following measures:

- Reorient or relocate the receiving
antenna.

— Increase the separation between the
equipment and receiver.

— Connect the equipment into an outlet on
a circuit different from that to which the
receiver is connected.

— Consult the dealer or an experienced
radio/TV technician for help.

Pursuant to FCC regulations, you are
cautioned that any changes or
modifications not expressly approved in
this manual could void your authority to
operate this equipment.

Safety and Regulatory

To prevent radio interference to the
licensed service, this device is intended to
be operated indoors and away from
windows to provide maximum shielding.
Equipment (or its transmit antenna) that is
installed outdoors is subject to licensing.
Only use Wireless LAN indoors when using
it with IEEE 802.11a/n (5 GHz).

High power radars are allocated as
primary users (meaning they have priority)
of 5250-5350 MHz and

5650-5850 MHz and these radars could
cause interference and/or damage to this
device.

This device uses 5 GHz band for wireless
LAN communication and the maximum
gain of the antenna in this device is 6 dBi.
This equipment complies with FCC
radiation exposure limits set forth for an
uncontrolled environment. This equipment
should be installed and operated with
minimum distance 20 cm between the
radiator and your body (excluding
extremities: hands, wrists and feet).

This device and its antenna(s) must not be
co-located or operating with any other
antenna or transmitter except Grant
condition.



Note

This television includes a QAM
demodulator which should allow you to
receive unscrambled digital cable
television programming via subscription
service to a cable service provider.
Availability of digital cable television
programming in your area depends on the
type of programming and signal provided
by your cable service provider.

Compatible Wall-Mount
Bracket Information

Use the following Sony Wall-Mount Bracket
with your TV model.

Sony Model No.
NSX- 24GT1 32GT1/40GT1/46GT1
Sony
Wall-Mount | SU-
Bracket Model |WL100 | SU-WLS00
No.

Use with other Wall-Mount Brackets* may
cause instability and could result in
property damages or injury.

* For instructions on using the Wall-Mount
bracket with your TV please go to http://
esupport.sony.com for your TV model
and download "Additional Information
for Using Sony Wall-Mount Bracket".

To Customers

Sufficient expertise is required for TV
installations. Be sure to subcontract the
installation to a Sony dealer or licensed
contractor and pay adequate attention to
safety during the installation.

Important Safety
Instructions

1) Read these instructions.
2) Keep these instructions.
3) Heed all warnings.
4) Follow all instructions.
5) Do not use this apparatus near
water.
Clean only with dry cloth.
Do not block any ventilation
openings. Install in accordance with
the manufacturer’s instructions.
8) Do not install near any heat sources
such as radiators, heat registers,
stoves, or other apparatus (including
amplifiers) that produce heat.
Do not defeat the safety purpose of
the polarized or grounding-type
plug. A polarized plug has two
blades with one wider than the other.
A grounding type plug has two
blades and a third grounding prong.
The wide blade or the third prong are
provided for your safety. If the
provided plug does not fit into your
outlet, consult an electrician for
replacement of the obsolete outlet.
10)Protect the power cord from being
walked on or pinched particularly at
plugs, convenience receptacles,
and the point where they exit from
the apparatus.
11)Only use attachments/accessories
specified by the manufacturer.
12)Use only with the cart, stand, tripod,
bracket, or table specified by the
manufacturer, or sold with the
apparatus. When a cart is used, use
caution when moving the cart/
apparatus combination to avoid
injury from tip-over.

~ O
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13)Unplug this apparatus during

lightning storms or when unused for
long periods of time.

14)Refer all servicing to qualified

service personnel. Servicing is
required when the apparatus has
been damaged in any way, such as
power-supply cord or plug is
damaged, liquid has been spilled or
objects have fallen into the
apparatus, the apparatus has been
exposed to rain or moisture, does
not operate normally, or has been
dropped.



Additional Safety
DOs and DON’Ts

MOISTURE

¢ Do not place liquid filled objects such
as a vase or potted plant on the TV.

e Do not use a power line operated TV
set near water; for example, near a
bathtub, washbowl, kitchen sink,
laundry tub, wet basement or near a
swimming pool, etc.

7@
ﬂ/igo

CLEANING

When cleaning, be sure to unplug the

power cord to avoid any chance of

electric shock.

¢ Clean the cabinet of the TV with a dry
soft cloth.

(@

A \
¢ Wipe the LCD screen gently with a soft
cloth.

e Stubborn stains may be removed with
a cloth slightly moistened with a

solution of mild soap and warm water.

e Do not spray water or detergent
directly onthe TV set. It may drip to the
bottom of the screen or exterior parts,
and may cause a malfunction.

e |f using a chemically pretreated cloth,
please follow the instruction provided
on the package.

® Never use strong solvents such as a
thinner, alcohol or benzine for
cleaning.

e Periodic vacuuming of the ventilation
openings is recommended to ensure
to proper ventilation.

VENTILATION

The ventilation openings in the TV are

necessary to ensure reliable operation

of the TV and to protect it from

overheating.

¢ Do not block or cover = [
the ventilation NN
openings with cloth or [C__T]
other materials. =

¢ Never place the TV on a bed, sofa, rug
or other similar surface where
ventilation openings may be blocked.

<
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e Unless proper ventilation is provided,
the TV may accumulate dust and
cause damage.

e Never allow liquid or %ﬂ
solid objects to fall into
the ventilation openings.

e |f any liquid or solid object falls inside
the TV, unplug the TV immediately and
have it checked by qualified service
personnel before operating it further.

e Never push objects of any kind into
the TV through the ventilation
openings as they may come in contact
with dangerous voltage points or short
out parts that could resultin a fire or an
electric shock.

Allow adequate space around the TV

set to ensure proper air circulation.

® Never place the TV in a confined
space, such as a bookcase or built-in
cabinet, unless proper ventilation is
provided.

e There should be a clearance of at
least 11 7/8 inches (30 cm) above the
TV set and 4 inches (10 cm) on each
side. If mounted on the wall, allow at
least 4 inches (10 cm) of clearance at

the bottom of the screen (see page 8).

INSTALLATION

The TV should be installed near an

easily accessible AC power outlet.

e Do not install the TV face up or down,
upside down or on its side.

e Do notinstall the TV in hot, oily, humid,
or excessively dusty places.

¢ Do not install the TV in places subject
to extreme temperature, such as in
direct sunlight, near a radiator or a
heating vent. The TV may overheat in
such conditions which can cause

deformation of the enclosure and/or
TV malfunction.

e Do not install the TV in a place
exposed to direct air conditioning;
moisture may condense inside and
may cause TV malfunction.

¢ Do not install the TV where it may be
exposed to mechanical vibration.

e Do not install the TV where insects
may enter.

e Do not install the TV in a location
where it may protrude, such as on or
behind a pillar, or any place you might
bump your head or receive bodily
injury.

e To prevent fire keep flammable
objects or open flame (e.g. candles)
away from the TV.

* Do not place optional equipment on
top of the TV.

Prevent the TV from toppling

over

Take measures to prevent

the TV from toppling over

and causing injury or
damage to the TV and
property.

e Secure the TV to a wall and/or stand.

e Never install the TV on unstable and/or
uneven surfaces.

® Do not allow children to climb on or
play with furniture and TV sets.

e Do not install the TV on furniture that
can easily be used as steps, such as
a chest of drawers.

e Care should be taken to install the TV
where it cannot be pushed, pulled
over, or knocked down.

e Care should be taken to route all AC
power cords and connecting cables
so that they cannot be pulled or
grabbed by curious children.




Medical institutions

Do not place this TV in a place where
medical equipment is in use. It may
cause a medical equipment
malfunction.

Outdoor use

Do not install this TV outdoors. The TV
should not be exposed to rain or direct
sunlight in order to avoid damage and
possible fire or electric shock.

Do not install this TV in a

vehicle, ship or other vessel

e Excessive bumping motion of a
moving vehicle or continuous swaying
motion on a boat may cause the TV to
fall down and cause injury.

® Exposing the TV to seawater may
cause afire, electric shock or damage
to your TV.

Magnetic influence

e This TV contains a strong magnet in
the speaker unit that generates a
magnetic field. Keep any items
susceptible to magnetic fields away
from the speaker.

e Electro-magnetic radiation emitted
from optional equipment installed too
close to the TV may cause picture
distortion and/or noisy sound.

Wall-mount use

e Wall-mount installation requires the
use of a Wall-Mount Bracket. When
installing or removing the TV and the
Wall-Mount Bracket, be sure to use
qualified contractors. If not properly
secured during installation or removal
from the Wall-Mount Bracket, the TV
may fall and cause serious injury.

£

¢ Be sure to follow the installation guide
supplied with the Wall-Mount Bracket
when installing the TV.

® Be sure to attach the brackets with the
specified parts supplied with the
Wall-Mount Bracket.

¢ Do not hang the TV from the ceiling. It
may fall and cause serious injury.

® Do not hang anything on the TV.

* Do not allow children to climb on the
TV.

AC POWER CORD

e Do not touch the AC
power cord and its LG
plug with wet hands C
as it may cause
electric shock.

* \When disconnecting
the AC power cord, .
grasp the plug and B
disconnect from the wall N
outlet first. Do not pull by
the cord.

e Keep the power cord away from heat
sources.

o~

z
A

A TV set with a three-wire grounding

type AC power cord plug must be

connected to an AC power outlet with a

protective earthing connection.

e Do not convert or damage the AC
power cord.

e Consult your electrician to have the
outlet changed to suit your TV.

Subjecting the AC power cord to wear

and/or abuse can damage the AC

power cord and your TV.

e Do not place the TV where the power
cord can be easily pinched, bent,
twisted, or catch your feet.

7

® Do not allow anything to rest on or roll
over the cord.

¢ Before connecting cables, be sure to
unplug the AC power cord for your
safety.

® Do not move the TV with the AC power
cord (or other cables such as audio
and video) connected.

e Use only an original Sony AC power
cord with your TV; no brand
substitution is allowed (except
NSX-24GT1).

¢ Do not use AC power cord supplied
with the TV with any other equipment.
® Never use a damaged
AC power cord. A N
damaged AC power 7
cord can cause a alz
short-circuit, which may
result in a fire or electric
shock.

AN

Do not use a damaged or 5 ™\

poorly fitting AC power m@lllll

outlet as your TV’s power

source.

e Insert the plug fully into
the outlet. If it is loose, it
may cause arcing and \\\ "
result in a fire.

¢ Do not overload the

A
same AC power outlet. E Z

Unplugging the AC power cord from the
wall outlet will completely remove power
from the TV.

e During lightning storms or when the
TV is left unattended and unused for
extended periods of time, the AC
power cord should be unplugged
from the wall outlet. This will avoid
possible damage to your TV. Also
unplug the antenna to prevent

e For energy conservation and safety
reasons, practice unplugging the AC
power cord from the AC power outlet.

Clean the AC power plug
Unplug the AC
power plug and
clean it
occasionally to
avoid dust from accumulating. While
cleaning, look for signs of damage. A
damaged AC power cord should never
be used.

ACCESSORIES

Keep small accessories out of
children’s reach. Use only the specified
accessories with this TV.




Volume Adjustment

® When using 0~
headphones, adjust the N
volume to avoid 5 e
excessive audio levels
from causing possible
hearing loss.

BATTERIES

Your remote control batteries are

consumables.

e To preserve our environment, dispose
of used batteries according to your
local laws or regulations.

¢ Do not dispose of batteries in a fire.

e Do not short-circuit, disassemble or
overheat the batteries.

® Replace only with the same or
equivalent type of batteries. Using
incorrect replacement batteries can
lead to an explosion.

* Do not place the remote in a location
near a heat source, a place subject to
direct sunlight, or a damp room.

LCD SCREEN

e Although the LCD screen is made with
high-precision technology and has
effective pixels of 99.99% or more,
black dots or bright points of light
(red, blue, or green) may appear
constantly on the LCD screen. This is
a structural property of the LCD panel
and is not a malfunction.

The LCD screen is made with
high-precision technology and to
achieve a high level of performance
and picture quality, this TV’s backlight
setting is set to maximize the
brightness of the TV. However,
uneven brightness may be observed
when the LCD TV is viewed in a dark
ambient without an input source or
with a blank screen. This condition is
normal and not a malfunction of the
TV. Changing the Picture mode,
Backlight setting, enabling the Light
Sensor (if applicable), or turning on
the Power Management will improve
this condition.

To avoid damaging the LCD panel, do
not expose the LCD screen to direct
sunlight.

Do not push or scratch the LCD
screen, or place objects on top of the
TV. The images may be uneven or the
LCD panel may be damaged.

If the TV is used in a cold place, the
picture may smear or become dark.
This does not indicate a failure. These
phenomena improve as the
temperature rises.

® Ghosting may occur when still
pictures are displayed continuously. It
should disappear after a few
moments.

® The LCD screen and enclosure get
warm when the TV is in use. This is not
a malfunction.

e Avoid spraying insect repellent with
volatile material on the LCD screen.

e Avoid prolonged contact with rubber
or plastic material to the LCD screen.

Broken screen panel

Do not throw anything at the TV as the
impact can cause the LCD screen glass
to crack, break or scatter.

4
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e |[f damage occurs to the LCD panel,
small traces of liquid crystal
sandwiched between the glass may
be found on scattered broken glass.
Do not touch the broken glass with
bare hands. As with any broken glass
pieces, avoid skin contact and
exposure to your eyes or mouth. Avoid
direct contact with liquid or damp
surfaces of the glass as these may
have an adverse effect on some
people. The contacted area should be
rinsed thoroughly with water. If
conditions persist, see your doctor.

If the surface of the TV cracks, do not
touch the TV until you have unplugged
the AC power cord. Otherwise electric
shock may result.

SERVICING
Do notuse the TV if you
suspect the TV is

damaged orifthe TV is
damaged.

I

e Do not attempt to
service the TV
yourself since
opening the
cabinet may
expose you to
dangerous voltage levels or other
hazards. Refer all servicing to
qualified service personnel.

If replacement parts
are required, acquire =

a written certification

from the service

technician which N
states that adequate

replacement parts with the same or
similar characteristics as the original
parts have been used. Unauthorized

substitutions may result in a fire, an
electric shock or other hazards.

Safety check

e Upon completion of any TV servicing
or repair, ask the service technician to
perform routine safety checks as
specified by Sony and to certify that
the TV is safe to operate. Have a
qualified service technician dispose of
the TV if it is not safe to operate.




Attaching the 2 Use the supplied screws to Detaching the

ttach the TV to the Table-T.
Table-Top Stand o T EE%P Taple-Top Stand
Refer to the supplied Table-Top NSX-24GT1 from the TV
Stand leaflet for proper

Remove only the screws marked

attachment. with 4 on the TV.

1 Gently slide the TV onto the
Table-Top Stand and align the

screw holes.

NSX-24GTH1

NSX-24GTH1

e |f you use an electric screwdriver,
set the tightening torque at
approximately 1.5 N'm {15 kgf-cm}.

3 Atter all the screws are
tightened, cover the Table-Top
Stand with the supplied Cable

cover.
e Remove the Cable cover prior to
detaching the Table-Top Stand.
e Do not remove the Table-Top Stand
e Do not put stress on the LCD panel for any reason other than to install
or the frame around the screen. corresponding accessories on the TV.
« Be careful to not pinch your hands * When installing the TV on a wall,
or the AC power cord when you remove the screws from the rear of the
install the TV to the Table-Top TV. (They are fastened in the screw
Stand. holes for wall mounting.) Be sure to

store the removed screws in a safe
place, keeping them away from
children.



* When attaching the Table-Top Stand
again, be sure to fasten the screws
(previously removed) to the original
holes on the rear of the TV.

Using a Wall-Mount
Bracket

Your TV can be mounted on a wall
using a Wall-Mount Bracket (not
supplied) out of the box as
packaged. If the Table-Top Stand
is attached to the TV, the TV may
require detaching the Table-Top
Stand; see “Detaching the
Table-Top Stand from the TV”
(page 7).

Prepare the TV for the Wall-Mount
Bracket before making cable
connections.

For product protection and safety

reasons, Sony strongly

recommends that you use the

Wall-Mount Bracket designed for

your TV and the installation should

be performed by a Sony dealer or

licensed contractor.

¢ Follow the operating instructions
supplied with the Wall-Mount
Bracket for your model. Sufficient
expertise is required in installing
this TV, especially to determine the
strength of the wall for withstanding
the TV's weight.

¢ Be sure to use the screws supplied
with the Wall-mount bracket when
attaching the mounting hooks to the
TV set.
The supplied screws are designed
so that they are 8 mm to 12 mm in
length when measured from the
attaching surface of the mounting
hook.
The diameter and length of the
screws differ depending on the
Wall-mount bracket model. Use of
screws other than those supplied
may result in internal damage to the
TV set or cause it to fall, etc.

8-12mm
R

\\\\\\\\D?sﬂmed

Wall-mount bracket)

Mounting Hook

Hook attachment on
rear of TV set

® Be sure to store the unused screws
and Table-Top Stand in a safe
place until you are ready to attach
the Table-Top Stand. Keep the
screws away from small children.

® Read page 2 to 6 for additional safety
information.

Installing the TV
Against a Wall or
Enclosed Area

Make sure that your TV has
adequate ventilation. Allow
enough space around the TV as
shown below. Avoid operating the
TV at temperatures below 41 °F
(5°0C).

Installed with stand

“T¥4 7lginches
@0cm) i

i 23/ginches
Y/ (6 cm
j Bem

4 inches

4 (10cm)

4inches !
(10cm)

Leave at least this much épace around the set.

Installed on the wall

11 g inches
(Bocm)

{ 4inches
/(10 cm)

4inches
(10em)

. Leave at least
<~ this much space
e FEInches (0em: - groynd the set.

Never install the TV set as follows:

Air circulation is blocked. Air circulation is blocked.

_

¢ Inadequate ventilation can lead to
overheating of the TV and may cause
damage to your TV or cause a fire.

7

Pairing the keypad
with the TV

1 Make sure that the batteries
are correctly inserted.

2 Pressthe CONNECT button on
the TV for two seconds or more
to display the pairing screen.

3 Hold down the Fn and Enter
keys following the instructions
on the screen until the pairing
screen disappears.

How to Care for
Your TV

Safety is very important, please
read and follow the safety
documentation (page 2 to 6).

Unplug the TV and other
connected equipment from the
wall outlet before you begin
cleaning your TV.

e Wipe the LCD screen gently with a soft
cloth.

e Stubborn stains may be removed with
a cloth slightly moistened with a
solution of mild soap and warm water.

e |f using a chemically pretreated cloth,
please follow the instruction provided
on the package.

® Never use strong solvents such as a
thinner, alcohol or benzine for
cleaning.

e Do not plug in the TV into the wall
outlet until the moisture from cleaning
has evaporated.

The TV should also be placed on a

stable surface to prevent it from

toppling over (see page 4). If you
have young children or pets at
home, check regularly to insure the

TV is securely fastened.



Specifications

Model Name NSX-

| 46GT1 40GT1 32GT1 24GT1

System

Television system

NTSC: American TV standard
ATSC (8VSB terrestrial): ATSC compliant 8VSB
QAM on cable: ANSI/SCTE 07 2000 (Does not include Cable CARD functionality)

Channel coverage

Analog terrestrial: 2-69 / Digital terrestrial: 2-69
Analog Cable: 1-135/ Digital Cable: 1-135

Panel system

LCD (Liquid Crystal Display) Panel

Speaker output 10W + 10W [ 5W + 5w
Input/Output jacks

CABLE/ANTENNA 75-ohm external terminal for RF inputs

VIDEO IN VIDEO / AUDIO

COMPONENT IN XB%ITS (Component Video)/Signal format: 480i, 480p, 720p, 1080i, 1080p

HDMI IN 1/2/3/4

HDMI: Video:480i, 480p, 720p, 1080i, 1080p, 1080/24p
Audio: Two channel linear PCM 32, 44.1 and 48KHz, 16, 20 and 24bits, Dolby Digital

HEADPHONE

Headphones jack

DIGITAL AUDIO OUT (OPTICAL)

PCM/Dolby Digital optical signal

LAN

10BASE-T/100BASE-TX/1000BASE-T connector (Connection speed may differ depending on the
network environment. 10BASE-T/100BASE-TX/1000BASE-Tconnection rate and communication
quality are not guaranteed for this TV.)

usB

USB jack Type A*'

IR Blaster

Mini jack (For connecting the IR Blaster cable)

Power and others

Power requirements

120 V AC, 60 Hz

Power consumption

in use 147 W 122 W 85 W 84 W
in DAM*2 56 Wh/d 34 Wh/d 27 Wh/d
in standby less than 0.5 W
Screen size 46 inches 40 inches 31.5inches (32 class) | 23.5 inches (24 class)

(inches measured diagonally)

Display resolution

1,920 dots (horizontal) x 1,080 (vertical)

Speaker
Full range with speaker (mm)
(inches)

45 x 130
17816 x5 8

45 x 130
11816 x5 "8

45 x 130
11816 x5 s

34 x 105
1% x4 /4

Dimensions
with stand (mm)
(inches)

954 x 619 x 298
375/8 x 24 5/8 x 11 9/4

1,087 x 694 x 298
42718 x 27 3/8 x 11 3/4

766 x 511 x 194
30 ax 20 8 x 7 %4

571 x 381 x 190
22 2x15%x7 /2

without stand (mm)

1,087 x 661 x 54 954 x 586 x 53 766 x 481 x 56 571 x 353 x 71

(inches) 42718 x 26 s x 24 | 37%8x23"sx2 /s 30 Tax19x2"a 222 x14x27/8
wall-mount hole pattern 300 x 300 300 x 300 200 x 200 100 x100
(mm)
wall-mount screw size M6 x 16 M6 x 16 M6 x 16 M4 x 12
(mm)
Mass
with stand (kg)/(Ib.) 22.7/50.1 18.8/41.5 13.2/29.2 10.1/22.3
without stand (kg)/(Ib.) 21/46.4 17.1/37.7 11.8/26.1 8.7/19.2




Wireless

Wireless LAN standard

|IEEE 802.11a/b/g/n

Frequency range

2.4 GHz band: Channels 1-11
5 GHz band: Channels 36-64, 100-140, 149-165

Modulation

DS-SS Modem and OFDM Modem

Accessories

Supplied accessories

Keypad (1) / Size AA batteries (2) / AC power cord (except NSX-24GT1) (1) /

IR Blaster cable (1) / Table-Top Stand (1) / Screws (M4 x 10, for NSX-GT24)(3), Screws (M5 x 16, for
NSX-32GT1/NSX-40GT1/NSX-46GT1)(4) / Cable cover (1) / Quick Setup Guide (1) / Reference Guide
(1) / Table-Top Stand leaflet (1) / Attention (1) / End User License Agreement (1) / Warranty card (1)

Optional accessories

Connecting cables / Wall mount bracket

:1 For details on USB devices that can be connected to the TV, see "Help Guide" (http://esupport.sony.com/internettv/helpguide).
°Download Acquisition Mode (DAM) is used for collecting data for TV Guide On Screen.

e Optional accessories availability depends on its stock.
® Design and specifications are subject to change without notice.
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Additional
Information

About wireless LAN security

Since communication via the wireless
LAN function is established by radio
waves, the wireless signal may be
susceptible to interception. To
protect wireless communication, this
TV supports various security
functions. Be sure to correctly
configure the security settings in
accordance with your network
environment.

No Security

Although you can easily make
settings, anyone can intercept
wireless communication or intrude
into your wireless network, even
without any sophisticated tools. Keep
in mind that there is a risk of
unauthorized access or interception
of data.

WEP

WEP applies security to
communications to prevent outsiders
from intercepting communications or
intruding into your wireless network.
WEP is a legacy security technology
that enables older devices, which do
not support TKIP/AES, to be
connected.

WPA-PSK (TKIP), WPA2-PSK (TKIP)
TKIP is a security technology
developed to correct for the
deficiencies of WEP. TKIP assures a
higher security level than WEP.

WPA-PSK (AES), WPA2-PSK (AES)
AES is a security technology that
uses an advanced security method
that is distinct from WEP and TKIP.
AES assures a higher security level
than WEP or TKIP.

Trademark
Information

HDMI, the HDMI Logo, and High-Definition
Multimedia Interface are trademarks or
registered trademarks of HDMI Licensing
LLC in the United States and other
countries.

Fergason Patent Properties, LLC:
U.S. Patent No. 5,717,422
U.S. Patent No. 6,816,141

Manufactured under license from Dolby
Laboratories. Dolby and the double-D
symbol are trademarks of Dolby
Laboratories.

In the United States, TV Guide and TV
Guide On Screen are registered
trademarks of TV Guide Entertainment
Group, Inc. and/or its subsidiaries or
affiliates, and are used under a license by
Gemstar-TV Guide International, Inc. and/
or its subsidiaries. In Canada, TV Guide is
aregistered mark of Transcontinental Inc.,
and is used under a license by Gemstar-TV
Guide International, Inc. and/or its
subsidiaries.

The TV Guide On Screen system is
manufactured under license from
Gemstar-TV Guide International, Inc. and/
or its subsidiaries.

The TV Guide On Screen system is
protected by one or more of the following
United States patents 6,498,895;
6,850,693; 6,396,546; 5,940,073;
6,239,794 to Gemstar-TV Guide
International, Inc. and/or its subsidiaries.

Gemstar-TV Guide International, Inc. and/
or its related affiliates are not in any way
liable for the accuracy or availability of the
program schedule information or other
data in the TV Guide On Screen system
and cannot guarantee service availability
in your area. In no event shall Gemstar-TV
Guide International, Inc. and/or its related
affiliates be liable for any damages in
connection with the accuracy or availability
of the program schedule information or
other data in the TV Guide On Screen
system.

Windows Media is either a registered
trademark or trademark of Microsoft
Corporation in the United States and/or
other countries.

This product contains software which is

licensed by Fluendo
(http://www.fluendo.com).

Your TV is ENERGY
STAR® qualified in the
"Home" mode
(NSX-32GT1/NSX-40GT1/
NSX-46GT1).

It meets strict energy

efficiency guidelines set by the U.S.
Environmental Protection Agency and
Department of Energy. ENERGY STAR is a
joint program of these government
agencies, designed to promote energy
efficient products and practices.

ENERGY STAR

Changes to certain features, settings, and
functionalities of this TV (i.e. TV Guide,
Picture/Sound, Light Sensor, Power
Savings) can increase or change the
power consumption.

Depending upon such changed settings,
the power consumption may exceed the
limits required for the ENERGY STAR
qualification in the "Home" mode.

HuoITil

X1 DOLBY. TNV
B M GUIDE
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For Your Convenience

The Help Guide gives you detailed information on how to use the Internet TV
as follows:

— Basics of the Internet TV

— How to use applications

— Details on how to use the Keypad

— Customizing settings

— Software Updates

From your Internet TV

Select “Help Guide” from the Applications List.

Or, press Q (SEARCH) and type “help” in the Quick Search Box. Help Guide

appears in the search results.

* The network connection is required for accessing the "Help Guide" from the
TV.

From a PC browser

Access the following:
http://esupport.sony.com/internettv/helpguide/

4-199-355-13(1)
http://www.sony.net/

© 2010 Sony Corporation Printed in U.S.A. ||| |||||||||| || |||||||||||| ||

4199355131
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C b Legend | --- 13D Residential Pump Systems

marketing

.75-3 hp

LEGEND | SPECIFICATIONS

Basic System Includes:

- Stainless Steel Pump Components (304L)

- Stainless Steel Sensing Line (316)

- Pressure Switch (pre-wired to motor): factory set at 40psi On & 60 psi Off, cut in setting range 5-60 psi w/ 20-30 psi
differential, cut out range 25-80 psi. Call if different range is required.

- Industrial-grade, unidirectional, non-overloading motor

- Discharge Check Valve

- Lockable/Indicating Control Valve (Per NFPA 13D)

- Liquid filled gauge

- Drain

- All piping/valves are bronze/brass

- Stainless-lined Expansion Tank (Pre-charged & re-chargeable to 35 psi, minimizes surges, stored energy acts like jockey pump)

Basic System Specifications:

- Suction Connection: 1.25”/ 1.5” / 2” fnpt depending on model

- Discharge Connection: 14" fnpt

- 19/ 60hz ODP continuous duty unidirectional motors (optional TEFC motors)

- Std voltage 230v (per NFPA 13D)

- 5 hp & 7.5 hp incorporates auxiliary motor starter in addition to the pressure switch
- 5hp & 7.5 hp includes adjustable overload protection

Service Factor Amps Required at 230V

HP % 1 1-% 2 3 5 75
Amps | g g 8.6 11.1 135 15.9 27.6 426
Req’d

* Amps may vary depending on motor manufacturer

Subject to change without notice.

CB Marketing, Inc. 12559 South Laramie Avenue, Alsip IL 60803
Phone 708-202-0033 Fax 708-385-5415

www.cbmarketing.com




0-3G0 psi water
0-30C psi air

0-300 psi airfwater

Application: Fluid medium which does not clog connection port or correde copper alloy.

Specifically designed for the fire sprinkler industry.

Size: 4" {100 mm)

Accuracy = 3/2/3% of span - 1%2" (ASME B40.1 Grade B)
Working Range

Steady: 3/4 of full scale valus

Fluctuating: 2/3 of full scale value
Short time: full scale value

Operating Temperature
Ambient: -40°F to 140°F (-40°C tc 50°C)
Media: max. 140°F (+60°C)

Temperature Error
Additional error when temperaturs changes from reference temperature of 68°F
{20°C) +0.4% for every 18° F (10°C) rising or falling. Percentage of span.

Standard Features

Connection Material: copper alloy
Lower mount (LM) - not available for 112" size
174" NPT limited to wranch flat area

Bourdon Tube: Material: copper alloy C-type
Movement: Copper alloy, silicone dampened

Dia: White plastic with stop pin - black & red lettering
Pointer: Black aluminum

Case: Black polycarbonate

GUARANTEED
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Approvals
UL listed {(UL-393)
FM approved

Standard Scale
PSI

Window
Acrylic, ultrasonically welded to case

Standard Series « Type 110.10sp

Order Options
water

air/water

air

The information contained herein is produced in good faith and is believed 1o be reliable but is for guidance only. ARGCC and its agents cannot
assume liability or responsibility for results obtained in the use of its product by persons whose methods are outside or beyond our control. It is the
user's responsibility to determine the suitability of any of the products, methods of use, or preparation prior to use, mentioned in our literature. It is
the user's responsibility to observe and adapt such precautions as may be advisable for the protection of personnel and property in the handling and

use of any of our products.

FOR MORE INFORMATION CALL ARGCO AT 1-800-854-1015
OR LOG ONTO WWW.ARGCO.COM




( FlameGuard™ cpvc FIRE SPRINKLER PIPING PRODUCTS )

The information contained i this publication is based on curent informaticrs and Product design at the time of publication and is subject to change without

notification. Our engoing commitment to product improvement may result in some variation, No representations, guarantees or warranties of any kingd are made

as fo its accuracy, suitability for particular applications or resuits to be obtained therefrom. For verification of technical data or additional information not contained

herein, please contact Spears® Technical Services Department [West Coast: (818) 364-1611—East Coast: (7 17} 938-9006].

General Information

RECOMMENDATIONS FOR INSTALLERS AND USERS!

Plastic piping systems shouid be ENGINEERED, INSTALLED and OPERATED in accordance with ESTABLISHED DESIGN AND ENGINEERING STANDARDS
AND PROCEDURES for plastic piping systems. Suitability for the intended service application should be determined by the installer andior user prior to
installation of a plastic piping syster. All Installation and maintenance personnel should be trained in the proper handling and installation requirements and
precautions of plastic piping systems. PRIOR TO ASSEMBLY, all piping system components should be inspected for damage or irregularities. Mating
components should be checked to assure that tolerances and engagements are compatible. Do not use any components that appear imegular or do
not fit propesly. Contact the appropriate manufacturer of the companent product in question to determine usability. Consult 2ll applicable codes and

regulations for compliance prior te installation.

Installation must be made in accordance with Spears® Manufacturing Company
FlameGuard™ CPVC Fire Sprinkler Piping Products Instaliation lstructions - FG-3

NOTE — individual or group instruction in cerrect solvent welding procedures is avallable by contacting your local distributor or your servicing Spears® Regional

Distribution Center.

SOLVENT CEMENT CONNECTIONS — Spears® Manufacturing Company recomsmends the use of Spears® Two Step FS-3 primer with F8-3 solvent cement
OR Spears® FS-5 One Step solvent cement for joining Spears® products. Use of solvent cementing products not approved for CPVC fire sprinkler systems, or
failure to follow installation instructions will automatically void the waranty.
THREADED CONNECTION — Spears® Manufacturing Company recommends the use of Spears® BLUE 75™ Thread Sealant. This product has been tesled
by Spears®and the sealant manufactures for compatibility with the Spears® CPVC fire sprinkler products. Consult the sprinkler head manufacturer before using
this product, WARNING: OTHER PIPE JOINT COMPOUNDS OR PASTES MAY CONTAIN SUBSTANCES THAT COULD CAUSE STRESS CRACKING IN
THE CPVC OR OTHER FITTING COMPONENTS. Care must be tzken o avoid aver tarquing - ganerally 1 to 2 tums beyond finger tight is 2l thatis required
to make up a threaded connection. Factory testing has indicated 10-25 ft. lbs. of lorque is adequate to oblain a leak free seal.

GASKET SEALED THREAD CONNECTIONS — This type of connection can only be made with Spears® TorqueSafe™ style Gasket Sealed Female Sprinkler
Adapters, DO NOT USE ANY TYPE OF THREAD SEALANT WHEN INSTALLING THIS TYPE OF ADAPTER. Tape or paste may impair proper sealing and
function. Testing has shown that hand tight untit snag s all that is needed to seal {his special connection.

NOT FOR USE WITH COMPRESSED AIR OR GASES

ARNING: DO NOT USE COMPRESSED AIR OR GAS TO TEST ANY PVC OR CPVC THERMOPLASTIC PIPING PRODUCT OR
SYSTEM, AND DO NOT USE DEVICES PROPELLED BY COMPRESSED AR OR GAS TO CLEAR SYSTEMS. THESE PRACTICES MAY
RESULT IN EXPLOSIVE FRAGMENTATION OF SYSTEM PIPING AND COMPONENTS CAUSING SERIQUS OR FATAL BODILY INJURY.

Dimension Reference
G = (LAYING LENGTH) Intersection of center lines to bottom of sockelthread: 90° elhows, M = Qutside diameter of socketthread hub; + 1716 inch.

tees, crosses; + 1/32 inch. N = Sockat bottom to socket bottorn; couplings; = 1/16 inch.
M = intersection of center lines to face of fiting; 907 elbows tees, crosses; = 1/32 inch. 0 = Width of flats; £1/16 inch.
J = Intersection of center lines to bottom of socketithread; 45° elbows; = 1/32 inch W = Height of cap; = 1/16 inch.
L = Overall length of fittings; = 1/16 inch.
CPVC FIRE SPRINKLER PIPE SDR 135 (ASTM F 442}
Nominal Size Average 0.D. Average LD.
Part Number 2 2 Approx. Weight Lbs/Ft.
Inches {mm) Inches (mem} Inches (mm}
CP-007 34 (18.1 1,050 (26.7) B4 {22.5) 81
cP010 1 (25.4) 1.315 (33.4) 1.101 {28.2) 280
CP012 114 {31.8) 1.660 42.2) 1.394 {35.8) 418
CrQ15 112 (38.1] 1.900 48.3) 1.598 140.7) 550
CP020 2 (50.8} 2375 {60.3) 2003 {50.9) 872
CP025 242 (63.5} 2878 {73.0) 2423 {61.5) 1.260
CPO30 3 (76.2) 3.500 88.9) 2.950 75.0) 1.800

SPEARS® MANUFACTURING COMPANY

PDF created with pdfFactory Pro trial version www.pdffactory.com




Wheatland ’s

Sprinkler Pipe

~ Schedule40

Wheatland’s Schedule 40 Sprinkler Pipe is a high quality sprinkler pipe offering you the full
range of assurances you require. Schedule 40 Sprinkler Pipe has passed some of the

toughest lab tests ever created for sprinkler pipe.

Made in the U.S.A. by Wheatland Tube
Company means made to the highest
standards for consistant quality.

Wheatland’s schedule 40 Sprinkier Pipe is made
from the highest guality steel in one of the
nation’s most modern and most complete pipe
manufacturing plants. Qur proprietary mill coating
offers you a clean, corrosion and heat resistant
surface that outlasts and outperforms standard
lacquer coatings. Plus, this coating can be
quickly and easily painted without special
preparation. Or it may be hot-dipped galvanized
to meet FM requirements for dry systems in
accordance with the zinc coating specification of
ASTM A795. Schedule 40 is also available as
ASTM A 53 Type F, Grade AinNPS 1 -6 and is
UL Listed and FM Approved.

Specifications and Approvals

Wheatland’s Schedule 40 Standard
Wall Sprinkler Pipe meets or
exceeds the following:

+ UL Listed
» FM Approved
s ASTM A795, Type E, Grade A

Please refer to appropriate documentation for
up-to-date listing and approvai information.
Specifications and descriptions are accurate as
known at time of publication and are subject 1o
change without notice.

‘Specificati
Nominal O.D Nominal LD Nominal Wall | Nominal Weight Pieces
NPS UL CRR~ Lift
in. mm in. mm in. mm lbs.fft. | kg/m
1" 1.315 33.4 1.049 26.6 133 3.38 1.68 2.50 1.00 70
1 1/4" 1.680 422 1.380 35.1 .140 3.56 2.27 3.39 1.00 51
1 3/2" 1.200 48.3 1.610 40.9 145 3.68 2,72 4.05 1.00 44
2" 2.375 60.3 2.087 52.5 .154 3.91 3.66 5.45 1.00 30

* Calcutated using Standard UL CRR formula, UL Fire Protection Directory. Category VIZY

* The GRR is a ratio value used to measure the ability of a pipe to withstand corrosion. Schedule 40 steel pipe is used as the

benchmark (vaiue of 1.0).

fkﬁx Wheatland Tube Company

1 Council Avenue:&P.O. Box 608 Wheatland, PA 16161-0608
Ph 800.257.8182 Fax 724.346.7260

www.wheatland.com

0207 1.0Mrevl
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Ward Manutacturing -I'ittings Speciicatons

MALLEABLE IRON THREADED FITTINGS

Standard Class 150 Specifications:

ASTM A197, Material. A153, Galvanizing
Federal Spec: WWP 521
Pressure Ratings: 150 psig — Saturated Stream
300 psig — At 150 Degrees W. O, G.

U.L.C. and U.L, listed where applicable, FM approved

Extra Heavy Class 300 Specifications:
ANSI B1.20.1, Threads, B16.3, Dimensions, Pressure Rating
ASTM A197, Material A153, Galvanizing
Pressure Ratings: 300 psig — Saturated Stream
%" - 1" — 2000 psig - At 150 Degrees W.0.G.
1 %" - 2" — 1500 psig — At 150 Degrees W.0.G.
2 14” - 3" — 1000 psig — At 150 Degrees W.0.G.
L.C. and U.L, listed where applicable, FM approved

Union Specifications:

(Brass to Brass, Brass to Iron, lron to Iron, Gasket Type, Dielectric Iron to
Brass)

ANSI B1.20.1, Threads, B16.39, Dimensions, Pressure Rating

ASTM A197, Material. A153, Galvanizing
Federal Spec: WW-U-531
Pressure Ratings: Class 150: 150 psig — Saturated Stream
300 psig — At 150 Degrees W.0O.G.
Class 250: 250 psig — Saturated Stream
500 psig — At 150 Degrees W.O.G.
Class 300: 300 psig — Saturated Stream
600 psig ~ At 150 Degrees W.O.G.

U.L.C. and U L, listed where applicable, EM approved

Top Beam & C-Clamp Specifications:
Malleable Iron

ASTM A197, Material, A153, Galvanizing
3/8",1/2" rod size

http://www.wardmfg.com/FittingsSpecs.asp 11/16/2005




ward Manuracturing -F1tungs Speciicanons

Supplied with set screw and lock nut
Clamp Range: Small mouth Beam Clamp & C-Clamp ~ %"

Large mouth Beam Clamp & C-Clamp — 1 %4’
U.L.C. and U.L listed where applicable, EM approved

deCLUlJ

CAST IRON THREADED FITTINGS

Standard Class 125 Specifications:

Pressure Ratings: 125 psig — Saturated Stream
175 psig — At 150 Degrees W. O. G.
Federal Spec: WW-P-501
U.L.C. and U.L. Listed Where Applicable
FM Approved Where Applicable

Piug and Bushing Specifications:
ANSI B1.20.1, Threads, B16.14, Dimensions, Pressure Rating

Pressure Ratings: Maileable: 150 psig — Saturated Stream

300 psig — At 150 Degrees W.0.G.

Pressure Ratings: Cast: 125 psig — Saturated Stream

175 psig — At 150 Degrees W.0.G.

Federal Spec: WW-P-471

Drainage Fitting Specifications:

ANSI| B1.20.1, Threads, B16.12, Dimensicns
ASTM A126, Material. A153, Galvanizing
Eederal Spec: WW-F-941

Cast Iron Flange Specifications:
ANSI B1.20.1, Threads, B16.1, Dimensions, Pressure Rating

ASTM A126, Material. A153, Galvanizing
Pressure Ratings: 125 psig — Saturated Stream
175 psig — At 150 Degrees W.0.G.

Federal Spec: WW-F-406
U.L.C. and U.L.. Listed Where Applicable
FM Approved Where Applicable

Cast iron Flange Fitting Specifications:
ANSI B16.1, Pressure Rating
ASTM A126, Material

http://www wardmfg.com/FittingsSpecs.asp

11/16/2005
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http://www . wardmfg.com/FittingsSpecs.asp

Pressure Ratings: 125 psig -~ Saturated Stream
175 psig — At 150 Degrees W.0.G.

Federal Spec; WW-F-406
U.L.C, and U.L. Listed Where Applicable

WARDLOX PLAIN-END FITTING SPECIFICATIONS

Housing: Cast Iron to ASTM A126 Class A

Set Screws: Carbon Steel, Cadmium Plated, Self-Locking

Gaskets: E.P.D.M. to ASTM D-2000 With Temperature Range of -30 to 230 °F
Threaded Qutiets: Conform to ANSI B-1.20.1 Specifications

Pressure Ratings: 175 psig

U.L. Listed, FM Approved

TEE-LOX MECHANICAL BRANCH CONNECTOR
SPECIFICATIONS

Housing: Cast Iron to A126 Class A, Ductile to A536

Gasket: E.P.D.M. to ASTM D-2000

Hole Size: 1 3/16"

U-Bolt: Plated High Tensile Steel

Threaded Outlet: Conform to ANSVASME B-1.20.1 Specifications
Run Sizes: 1 1/4", 1 1/2", 2", 2 1/2"

Outlet Sizes: 1/2", 3/4", 1"

Pressure Ratings: 175 psig

U.L. Listed, FM Approved

11/16/2005
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BLAZEMASTER® CPVC FITTINGS catalogs,
e brochures and
Fittings ANl progducts on this page meet the following approvals: gther .
PN information,

Moo faguaten please visit our

C@ﬁ T g%’ @

Click here for

5011-3-3-S-BI-L our latest
BlazeMaster® CPVC Back-to-Back Tee with Metal Thread 3 Pricing {nfo
Inserts S

+ For use with 5/8" drywall
« Slze Range: /2" x 1/2" x 17

5011-3-3-5-BI-S
BlazeMaster® CPVC Back-to-Back Tee with Metal Thread

Inserts

» For use with 1/2™ drywall
= Size Range: /2" x 1/2" x 17

5003-BX
BlazeMaster® CPVC Female Adapter with Metal Threads

- Size Range: 3/4" - 2"

5003-5-BIX
BlazeMaster® CPVC Female Sprinkler Head Adapter with
Metal Thread Inserts

= Size Range: 3/4° x 1/2°, 1" x 1/2" and 1" X 3/4"

5004-BX
BlazeMaster® CPVC Male Adapter with Metal Thread
Inserts

- Size Rapge; 3/4" - 2"

5019-H
BlazeMaster® CPVC Solid Blind Flange

= Size Range: 3/4" - 3

5051-H
BlazeMaster® CPVC Solid Fiange

- Size Range: 3/4" - 3"

5003-2-BI
BlazeMaster® CPVC Spigot Female Adapter with Metal
Thread Inserts

= Size Range: 3/4° - 1"
5003-2-S-81
BlazeMaster® CPVC Spigot Female Sprinkler Head

Adapter with Metal Thread Inserts

+ Size Range: 1" x 1/2" and 3/4" x 1/27

http://www.nibco.com/cms.do?id=2&pld=323&d-1342853-p=1 6/2/2010




Reliable

Bulletin 176 Rev. A

Model F1
Residential Sprinklers for
Design Density of .10 gpm/ft®

¥V "ed 9/} ulieling

Model F1 Res Sprinklers engineered for the lowest flows

to meet the minimum design density of .05 gpm/ft’

Types:

. F1 Res 49 Pendent

. F1 Res 49 Recessed Pendent/F 1
. F1 Res 49 Recessed Pendent/FP
. F1 Res 49 CCP Pendent

. F1 Res 58 Pendent

. F1 Res 58 Recessed Pendent/F1

. F1 Res 58 Recessed Pendent/FP
. F1 Res 58 CCP Pendent

.F1 Res 44 & 58 HSW

10. F1 Res 44 & 58 HSW Recessed HSW/F2
11. F1 Res 44 SWC

12. F1 Res 76 Pendent

13. F1 Res 76 Recessed Pendent/F1
14. F1 Res 76 Recessed Pendent/FP
15. F1 Res 76 CCP Pendent

OONOOITDWN —

Listings & Approvals

1. Listed by Underwriters Laboratories Inc. and
UL Certified for Canada (cULus)
| 2. NYC MEA 258-93-E

UL Listing Category

Residential Automatic Sprinkler

UL Guide Number

VKKW

Patents

US Patent No. 6,516,893 applies to the
Model F1 Res 49 & 58 Pendent Sprinklers

Y

I
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-
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/) FE ] “
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F1Res 49,58& 76 F1Res 49,58 & 76
Recessed Pendent/F1  Recessed Pendent /FP

F1 Res 49, 58 & 76 F1 Res 44 & 58
CCP Pendent Recessed HSW/F2

F1 Res 44 SWC

Product Description Technical Data:

Model F1Res Pendent sprinklers (Figs. 1, 2, 3 & 4) e
combine excellent durability, high sensitivity glass-bulb e
and low profile decorative design.

The 3mm glass-bulb pendent sprinklers permit the
efficient use of residential water supplies for sprinkler
coverage in residential fire protection design.

The low flow F1 Res sprinklers are specially
engineered for fast thermal response to meet the
sensitive fire protection application needs of the latest
residential market standards (UL 1626 Standard *).

Upon fire conditions, rising heat causes a sprinkler’s
heat-sensitive glass-bulb to shatter, releasing the
waterway for water flow onto the deflector, evenly
distributing the discharged water to control a fire.

Thermal Sensor: Nominal 3mm glass-bulb

Sprinkler Frame : Brass Casting

Sprinklers’ Pressure Rating : 175 psi

Factory Hydrostatically Tested to 500 psi

Thread Size: 2" NPT (R1/2)

Kactor: 49 (Actual) - F1 Res 49 Pendent Sprinkler
58 (Actudl) - F1 Res 58 Pendent & HSW Sprirkier
7.6 (Actual) - F1 Res 76 Pendent Sprinkler
4.4 (Actual) - F1 Res 44 HSW Sprinkler

Density: Minimum 0.10 gpm/ft?

* Effective date 7/12/02 |

The Reliable Automatic Sprinkler Co., Inc., 103 Fairview Park Drive, EImsford, New York 10523

PDF created with pdfFactory Pro trial version www.pdffactory.com




Application

Model F1 Res Sprinklers are used for Residential Fire
Protection according to UL 1626 Standard*. Be sure
that orifice size, temperature rating, deflector style and
sprinkler type are in accordance with the latest
published standards of The National Fire Protection
Association or the approving authority having
jurisdiction.

When using F1 Residential Sprinklers for systems
design to NFPA 13D or NFPA 13R, use listed area of
coverage and minimum flow and pressure requirements
shown in Bulletin 135.

For systems designed to NFPA 13, use information in
this bulletin. The number of design sprinklers shall be the
most hydraulically demanding sprinklers as required by
NFPA 13. Flows and pressures can not be below the
baseline flows and pressurers.

NFPA 13

For residential sprinkler systems designed to NFPA 13,
aminimum density of 0.1 gpm/ft® must be provided over
the “design area” that includes the four (4) hydraulically
most demanding sprinklers for the actual coverage
areas being protected by the 4 sprinklers. The minimum
required discharge from each of the four most
hydraulically demanding sprinklers shall be the greater
of the following:

1.The flow rates given in the Reliable Residential
Sprinkler Technical Bulletins referenced in Table A
for NFPA 13D and 13R as a function of temperature
rating and maximum allowable coverage area (for
actual coverage areas less than or between those
indicated in the respective technical bulletin, it is
required to use the minimum required flow for the
next largest coverage area); or

2.A minimum discharge density of 0.1 gpm/ft2
applied over the “design area” consisting of the four
most hydraulically demanding sprinklers for the
actual coverage areas being protected by the four
sprinklers. The maximum dimension of the actual
coverage area cannot be any greater than the
maximum coverage area indicated in the technical
bulletins referenced in Table A.
Design Note: Using the As = S x L method to
determine the sprinkler protection area of coverage
in accordance with NFPA 13, apply the 0.1 gpm/ft
density to this area to determine the minimum
required floyw. Compare this flow to the minimum
0.05 gpm/ft= cULus Listed flow for the appropriate
coverage area in the technical bulletin for the
specific residential sprinkler. If the flow stated in the
teohni%al bulletin is less than the calculated 0.1
gpm/ft= density flow required, the .1 density flow
must then be used in the equation Q=KyP, solving
for P, to establish the minimum required pressure
using the sprinkler K-factor. Note: In many cases
the listed flow of individual residential sprinklerg
may exceed the required minimum 0.05 gpm/ft
density. Reliable has available residential sprinklers
with larger K-factors (K=5.8 and K=7.6) that wil|
provide lower pressure demands for 0.1 gpm/ft2
densities in NFPA 13 residential applications.

Example No. 1

Room Size= 12 ft x 20 ft (3.6 m x 6.1 m)

Coverage Area= 12 x 20 = 240 ft® (22.3 m?)

Flow @ 0.10 gpm/ft2 density= 240 x 0.10 = 24 gpm
Using an F1 Res 49 Pendent Sprinkler, K=4.9
Pressure= (24/4.9)° = 24 psi (1.65 bar)

The baseline flow for a 20 ft x 20 ft (6.1 m x 6.1 m)
coverage area using the baseline density of 0.05
gpm/ft= will be 20 gpm @ 16.7 psi (75.7 L/min @ 1.14
bar). Therefore, the minimum flow required is 24 gpm @
24 psi (90.8 L/min @ 1.65 bar).

Example No. 2

Room Size=8ft x 20 ft (2.4 m x 6.1 m)

Coverage Area= 8 x 20 = 160 ft° (14.9 m?)

Flow @ 0.10 gpm/#f? density= 160 x 0.10 = 16 gpm
Using an F1 Res 49 Pendent Sprinkler, K=4.9
Pressure= (16/4.9)° = 10.7 psi (0.74 bar)

The baseline flow for a 20 ft x 20 ft (6.1 m x 6.1 m)
coverage area using the baseline density of 0.05
gpm/ft= will be 20 gpm @ 16.7 psi (75.7 L/min @ 1.14
bar). Therefore, the minimum flow required is 20 gpm @
16.7 psi (75.7 L/min @ 1.14 bar).

Example No. 3

Room Size= 10 ft x 16 ft (3.0 m x 4.91 m)

Coverage Area= 10 x 16 = 160 ft° (14.9 m?)

Flow @ 0.10 gpm/#f? density= 160 x 0.10 = 16 gpm
Using an F1 Res 76 Pendent Sprinkler, K=7.6

The baseline flow for a 16 ft x 16 ft coverage area is 21
gpm @ 7.6 psi (79.5 L/min @ 0.52 bar). Therefore, the
minimum flow and pressure is 21 gpm @ 7.6 psi (79.5
L/min @ 0.52 bar).

Example No. 4

Room Size= 14 ft x 18 ft (4.3 m x 5.5 m)

Coverage Area= 14 x 18 = 252 ft® (23.6 m?)

Flow @ 0.10 gpm/ft2 density= 252 x 0.10 = 25.2 gpm
(94.6 L/min)

Using an F1 Res 76 Pendent Sprinkler, K=7.6
Pressure= (252/7.6)° = 11 psi (0.76 bar)

The baseline flow and pressure of an 18 ft x 18 ft
coverage area is 21 gpm @ 7.6 psi (79.5 L/imin @ 0.52
bar). Therefore, the minimum flow and pressure is 25.2
gpm @ 11 psi (94.6 L/min @ 0.76 bar).

In general residential sprinklers require
flows and pressures as listed for 0.05
densities to achieve the proper spray pattern
so the flows and pressures at 0.05 density are
the baseline flows and pressures. Flows and
pressures below the listed 0.05 density shall
not be used.
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Installation

Models F1 Res sprinklers are to be installed as
shown. Model F1, F2 and FP Escutcheons, illustrated
herewith, are the only recessed escutcheons to be used
with Model F1 Res sprinklers. Use of any other
recessed escutcheon will void all approvals and
warranties. For installing Model F1 Res Pendent
sprinklers use only the Model D sprinkler Wrench; for
installing Models F1 Res Recessed Pendent, CCP
sprinklers use only the Model GFR2 sprinkler wrench;
for installing Model F1 Res recessed HSW sprinklers

* Model F1 Res 49, 58 & 76 Pendent

use only the Model GFR2 Sprinkler wrench. Use of
wrenches other than those specified may damage
these sprinklers.

Note: A ‘leak tight” sprinkler joint can be obtained with
the following torque:

« %" NPT (R3/4) — 14-20 ft-lbs (19 - 27.1 N-m)

« 12" NPT (R1/2) — 8-18 ft-lbs (10.8 — 24.4 N-m)

Do not tighten sprinklers over maximum
recommended torque. It may cause leakage or
impairment of the sprinklers.

* Model F1 Res 49, 58 & 76
Recessed Pendent / F1/F2

F1 escutcheon, 3" (19mm) adjustment

Note: See escutcheon table for dimensions.

135FG03 135FGO2A

TURN COLLAR UNTIL
TIGHT AGAINST SPRINKLER
WRENCH BOSS.

~

ADJUSTMENT

| b

2 1/4” HOLE DIA.
= [57.2mm]

/ 1" X 1/2" REDUCER

FACE OF FITTING TO

CEILING DIMENSION:

3/16-15/16 (F1 ESCUTCHEON)
3/16-11/16 (F2 ESCUTCHEON)

2 27/32" DIA.
[72.2mm]

Fig. 1

Fig. 2

PDF created with pdfFactory Pro trial version www.pdffactory.com




Technical Data: F1 Res 49 Pendent and Recessed Pendent

Escutcheon*, F1 or F2, Data:

Nominal | Sprinkler | Max. Max. Sprinkler Adiustment “p” Face of fitting to
Thread| Orifice | Temp. | Pressure Ambient |ACWal “Fonge | | Type [TRSIEE ot ceiling
Size | Inch Rating ps Temp. Factor| Jnch Inch (mm)

(mm) | o | oc | (bar) | °oF | °C (mm) Min.= 3" (19.1) i i
%" NPT 155 | 68 100 | 38 i #A(190) Max-=é2”(38-1) Yo - P (4.7 -240)
2 Y ' 11 H "

(RY) ') | 472 | 79 [ 175(12) | 450 | gg | 49 |225(57) o Y (127) mg;%” gg% oo (47 - 17

* Note: Escutcheons F1 or F2 may be used with
Model F1 Res 49 & 58 Recessed Pendent Sprinkler

**Baseline flows and pressures for 0.05 density

Deflector - to - ceiling
Maximum 1” (25mm) to 4’ (100mm)

*Deflector - to - ceiling
Maximum 4" (100mm) to 8" (203mm)

Max. Sprinkler| ow Pressure Sprinkler Max. Sprinkler Flow Pressure Sprinkler
Rmespmilom) paiGan | KBTS SN gom(Lom) paroan | Jeriieey

12 x 12 (3.6x3.6) 13 (49) 7.0 (0.48) 12 x 12 (3.6x3.6 15 (57) 4 (0.65)

14x14(4.3x4.3) | 13 (49) 0(0.48) 14 x 14 (4.3x4.3 16 (605) | 10.6(0.73)

16 x 16 (4.9x4.9) 13 (49) 0(0.48) R3516 16 x 16 (4.9x4.9 17 (64.3) 12.0(0.83) R3516

18 x 18 (5.5x5.5) 17 (64.3) | 12.0(0.83) 18 x 18 (5.5x6.5 19(72) 15.0 (1.0)

20 x 20 (6.1x6.1) 20(75.7) | 16.7 (1.14) 20 x 20 (6.1x6.1 22 (83.2) 20.2 (1.4)

*Note: The F1 Res 49 pendent and recessed pendent
residential sprinklers can be installed per NFPA 13 in
beamed ceilings meeting the following criteria:

1. Maximum beam depth = 7”7 (178mm)
2.Beamspacing at or greater than 7.5 ft. (2.3m) on center.

Technical Data: F1 Res 58 Pendent and Recessed Pendent

Nominal | Sprinkler |  Max. Max. Sprinkler
Thread | Orifice | Temp. |Pressure| Ambient K Length
Size Inch Rating psi Temp. | Factor Inch
(mm) °F | °c | (bar) | °F | «C (mm)
2" NPT " 155 | 68 100 | 38
(%) %" (13) 1751 79 | 175012) | 450 | &6 58 2.25(57)

\ **Baseline flows and pressures for 0.05 density

I e
t (m) gpm(Lpm) | psi(bar) | ,oh mm) | Number (SIN)

12 x 12 (3.6x3.6) 16 (61) 7.6 (0.53)

14 x 14 (4.3x4.3) 16 (61) 7.6 (0.53)

16 x 16 (4.9x4.9) 16 (61) 7.6 (0.53) (251_'1400) R3513

18 x 18 (5.5%5.5) 19 (72) 10.8 (0.75)

20 x 20 (6.1x6.1) 22 (83.3) 14.4 (1.0)

**Calculate for a .10 density but in no case
go below the baseline flows & pressures
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Technical Data: F1 Res 76 Pendent and Recessed Pendent

Nominal| Sprinkler | Max Max. Sprinkler
Thread | Orifice | Temp. |Pressure| Ambient | K | Length
Size | Inch Rating psi Temp. | Factor| Inch

(mm) | o | cc | (bar) | F | C (mm) Face of fitina &
7 NPT 17,7 (135)] 199 1 68 1475 (12)| 190 1 88 1 76 120557 Adjustment “A” o ailing
(R%) 175 | 79 (12)] 150 | 66 7 TYPe | “jnch (mm) Inch (mm) Ingﬁl(lrrr‘l?n)
. . | F1| %00 (M= (90 | 915/, (47 - 24.0)
Baseline flows and pressures for 0.05 density ax =1, (38.1)
M i : Fo | x(27) [Min=1%"(238) | o/ 1y (47-17.4)
ax. Sprinkler Sprinkler Max.=1}4" (38.1)
Spaci Flow Pressure e
pacing m (Lpm) psi (bar) Identification
ft (m) 9p Number (SIN)
12 x 12 (3.6x3.6) 21 7.6 (0.53)
14 x 14 (4.3x4.3) 21 7.6 (0.53)
16 x 16 (4.9x4.9) 21 7.6 (0.53) R7618 *Calculate for a .10 density but in no case
18 x 18 (5.5x5.5) o1 7.6(053) go below the baseline flows & pressures
20 x 20 (6.1x6.1) 23 9.2(0.63)
+ Model F1 Res 49, 58 & 76 * Model F1 Res 49, 58 & 76
CCP Pendent Recessed Pendent / FP

FP push-on/thread-off
escutcheon

2 5/8” DIA. [66.7mm]

2 5/8" [66.7mm] DIA. HOLE IN CEILING

2 5/16" DIA. HOLE IN CEILING
[58.7mm] 2 5/16" DIA,
cuP . [s8.7mm]

—_—

|| 7%1/2" REDUCER

—— 17 X 1/2” REDUCER

cuP
CEILING \

3
1.1/4" [31.5mm]
MAX. FACE OF FITTING
TO FACE OF CEILING

Y7777 DIMENSION
(7277
» i~ N CELING
COVER ADJUSTMENT i 3 ) * [38.1mm, 3
i HE/?HT ! %AZCE[st-'Inrn{ng *
! - R , TO FACE OF CELING
i N DIMENSION
3 5/16" DA o
135FG0O4C (84.1mm] 1 I/ A
1/2" [13mm] MaX. ..J
F1 RES 49, 58 & 76 CCP PEND. £ ADAUSTMENT i
Fig. 3 Fig. 4

NOTE: The F1 Res 76 will use a 1" x 34" reducer.
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Technical Data: F1 Res 49 CCP Pendent and Recessed Pendent / FP

p CCP Options Data:
Nominal | Sprinkler Assembly Max. Max. Sprinkler “A” “B”
Thread| Orifice | Temp. Temp. Pressure| Ambient| K | Length Cover Adjustment CCP Height
Size | Inch | Raing | pig | psi | Temp. Factor| Inch Inch (mm) Inch (mm)
(mm) Flc| F|C (bar) e (mm) 1% (12.7) 5 (24)
" A (4.7) %(19)
VZ(R’}/‘ZF)’T Yo' (11) | 155 | 68 | 135 | 57 |175(12)| 100 | 38 | 4.9 %527§
*Baseline flows and pressures for 0.05 density FP Data “A”:
- X - A
UGB | e | e (ST PP Fotion -
ft (m) gpm (Lpm) psi (bar) Number (SIN) Max. Recessed % (11)
12 x 12 (3.6x3.6) 13 (49) 7.0(0.48) Min. Recessed 1%, (24)
14x14(4.3x4.3) 13 (49) 0(0.48) Note: Sprinklers shown in Fig. 3 and Fig. 4 are not
16x16(4.9x4.9) | 14(53) 2(0.56) R3516 suitable for installation in ceilings which have
18 x 18 (5.5x5.5) 18 (68.1) 13.5(0.93) positive pressure in the space above.
20 x 20 (6.1x6.1) 20 (75.7) 16.7 (1.14)

Technical Data: F1 Res 58 CCP Pendent and Recessed Pendent/FP

: ccP

Nominal | Sprinkler Assembly| _ Max. Max. Sprinkler
Thread| Orifice | Temp. Temp. | Pressure Ambient| K | Length
Size | Inch | Rating Rating psi | Temp. | Factor| Inch
(F';‘VF;)T %' (13) |155| 68 | 135| 57 | 175(12)[100| 38 | 5.8 |2.25(57)

*Baseline flows and pressures for 0.05 density

LSO | oy | peum | SN
ft (m) gpm(Lpm) | psi(ba) | Nymber(SIN)

12 x 12 (3.6x3.6) 16 (61) 7.6 (0.53)

14 % 14 (4.3x4.3) 6 (61) 6 (0.53)

16 x 16 (4.9x4.9) 6 (61) 6 (0.53) R3513

18 x 18 (5.5%5.5) 9(72) 10.8 (0.75)

20 x 20 (6.1x6.1) 20 (83.3) 14.4 (1.0)

Technical Data: F1 Res 76 CCP Pendent and Recessed Pendent/FP

. ccP
Nominal| Sprinkler | o o Max. Max. Sprinkler
Thread | Orifice | Temp. | poq," Pressure| Amblent | K | Length
Size | Inch | Rating Rating | PSi Temp. |Factor| Inch
) e[| ® ¢ (mm)
%" NPT 17" 155 | 68 100 | 38 2.25
(R3/4) | (13%5) |175| 79 |138] 57 [175(12)| 450 | g5 | 76 | (7)
*Baseline flows and pressures for 0.05 density
Max. Sprinkler Flow Pressure Sprinkler
Sheem? | gem(pm) | psitba) | emiiesdd
12 x 12 (3.6x3.6) 21 6(0.53)
14 x 14 (4.3x4.3) 21 7.6 (0.53)
16 x 16 (4.9x4.9) 21 7.6 (0.53) R7618
18 x 18 (5.5%5.5) 22 4(0.58)
20 x 20 (6.1x6.1) 25 10.8(0.74)
6.

*Calculate for a .10 density but in no case
go below the baseline flows & pressures
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+ Model F1 Res 44 & 58 HSW * Model F1 Res 44 & 58
Recessed HSW/F2

F2 escutcheon, %" (13mm)
ad Justment

Technical Data: F1 Res 44 HSW & HSW/F2
Escutcheon, F2, Data:

Nominal| Sprinkler | Max Max. Sprinkler : Face of Fitting
Thexd | Orfce | TeMP  Pressye Ambent | K | Lengh | | Type et o wall
Size Inch Rating psi emp. | Factor| Inch nch (mm
(mm) | oF | oc | (bar) | °F | (mm) F2 %(18) Y- (47 -17.4)
V2" NPT | 50 155 68 100 | 38
2(R1/2) %" (10) 175 79 175 (12) 150 | 66 4.4 245 (62)

*Baseline flows and pressures for 0.05 density

Max. Sprinkler . TA” Sprinkler Tem Flow Sprinkler
Spaging cgg;lne%;;' P Rating . gpm %:‘(i";g Ide|'1jtification
ft (m) Inch (mm) °F (°C) (Lpm) Number (SIN)
12 x 12 (3.6x3.6) 155 (68) | 175(79) | 12 (45.4) 7.5(0.52)
14 x 14 (4.3x4.3) 155 (68) | 175(79) | 14 (53.0) | 10.2 (0.71)
16 x 16 (4.9x4.9) 4-6 155 (68) | 175(79) | 16 (60.6) | 13.3 (0.92)
16 x 18 (4.9x5.5) | (101-152) | 155 (68) | 175(79) | 18(68.1) | 16.8 (1.16)
18 x 18 (5.5x5.5) 155 (68) | 175(79) | 19 (72.0) | 18.7 (1.29)
16 x 20 (4.9x6.1) 155 (68) | 175(79) | 23 (87.1) | 27.4 (1.89) R3531
12 x 12 (3.6x3.6) 155 (68) | 175(79) | 14 (53.0) | 10.2(0.71)
14 x 14 (4.3x4.3) 155 (68) | 175(79) | 16 (60.6) | 13.3 (0.92)
16 x 16 (4.9x4.9) (122'_;(2)5) 155 (68) | 175(79) | 17 (64.4) | 15.0(1.04)
16 x 18 (4.9x5.5) 155 (68) | 175(79) | 20 (75.7) | 20.7 (1.43)
16 x 20 (4.9x6.1) 155 (68) | 175(79) | 23 (87.1) | 27.4 (1.89)
*Calculate for a .10 density but in no case
go below the baseline flows & pressures
7.
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Model F1 Res 44 SWC

4" to 12"
[101.60mm To
11/ “"F[37~7b5;ng] Maximum —<—>‘ 304.80mm]
ace itting
o o e i . 2028
TIGHT AGAINST WALL.
1" X 1/2" Reducer _
Recommended f n‘.ﬁ.r-k ] —\‘.'
srer [ga%f;]""—f-— = R .
(66.65mm] Do | & | 27 q i [5’4%;,?,"]
D«‘a. o . 4 /I‘/ Dia.
ruen couuar vt —/ §; ——{
e S L
135F607 4—‘ ——v/i;[vszggzm]
iju:
F1 RES 44 SWC
Fig. 5
Technical Data: F1 Res 44 SWC
Nominal Sprinkler |~ T Max. Max. Sprinkler
Thread Orifice Temp. Raling P Pressure AmbientTemp, _ K Length
Size Inch Rating psi Factor Inch
(mm) F °C | F | °C (bar) F | C (mm)
VZ@'}'ST 7' (10) 155 | 68 | 135 | 57 | 175(12) | 100 | 38 4.4 2.45(62)

*Baseline flows and pressures for 0.05 density

Max. Sprinki A Fi rinkl
Spacng | Cglingto | (o | Pressure o fiicaion
ft(m) Inch (mm) (Lpm) Number (SIN)
12 x 12 (3.6x3.6) 13(49.2) | 8.7 (0.60)
14 x 14 (4.3x4.3) 14 (53.0) | 10.2(0.71)
16 x 16 (4.9x4.9) (1041j1652) 17 (64.3) | 15.0(1.1)
16 x 18 (4.9x5.5) 19(71.8) | 18.7(1.13)
16 x 20 (4.9x6.1) 23(87.1) | 27.4(1.89) R3531
12 x 12 (3.6x3.6) 14 (52.9) | 10.2(0.71)
14 x 14 (4.3x4.3) 6-12 15(56.7) | 11.7 (0.81)
16 x 16 (4.9x4.9) | (152-305) | 18(68.1) | 16.8 (1.16)
16 x 18 (4.9x5.5) 20(75.6) | 20.7 (1.43)
*Calculate for a .10 density but in no case
go below the baseline flows & pressures
8.
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Technical Data: F1 Res 58 HSW & HSW/F2

Escutcheon, F2, Data:

Nominal | Sprinkler Max. Ma)_(. Sprinkler Adjustment Face of Fitting
Thread | Orifice | Temp. |Pressure| Ambient = K | Length TypPe | “inch (mm) to wall
Size Inch Rating psi Temp. |Factor| Inch Inch (mm)
(mm) | of | ¢ | (bar) °F | °C (mm) F2 Y(18) -1 (4.7 -17.4)
V?é’}}f)’T %) | 185 (738 175(12) | 129 gg 58 | 2.45(62)
*Baseline flows and pressures for 0.05 density
. “A” . .
Max. Sprinkler e Sprinkler Temp. Flow Sprinkler
Spacing clgg;?e%:tg:- Rating gpm l::;s(i";ﬁ Identification
ft(m) Inch (mm) °F (°C) (Lpm) Number (SIN)
12 x 12 (3.6x3.6) 155 (68) | 175 (79) | 16 (60.6) | 7.6 (0.53)
14 x 14 (4.3x4.3) 155 (68) | 175(79) | 18(68.2) | 9.7 (0.67)
16x 16 (4.9x4.9) | 041:1652) 155 (68) | 175(79) | 21(79.5) | 13.2(0.91)
16 x 18 (4.9x5.5) 155 (68) | 175(79) | 25(94.7) | 18.6 (1.28)
16 x 20 (4.9x6.1) 155 (68) | 175(79) | 29(109.8) | 25 (1.73) R3533
12 x 12 (3.6x3.6) 155 (68) | 175 (79) | 22(83.3) | 14.4(1.0)
14 x 14 (4.3x4.3) 6-12 155 (68) | 175(79) | 22(83.3) | 14.4(1.0)
16 x 16 (4.9x4.9) | (152-305) | 155(68) | 175(79) | 26 (98.4) | 20.1 (1.39)
16 X 18 (4.9x5.5) 155 (68) | 175(79) | 31(117.4) | 28,6 (1.97)

*Calculate for a .10 density but in no case
go below the baseline flows & pressures

Finishes™
Standard Finishes
Sprinkler F1, F2, FP Escutcheons
Bronze Brass

Chrome Plated
White Polyester Coated

Bright Chrome Plated
White Painted

Special Application Finishes

Satin Chrome

Sprinkler F1, F2, Escutcheons
Bright Brass Bright Brass
Black Plated Black Plated
Black Paint Black Paint
Off White Off White

Satin Chrome

™ Other finishes and colors are available on special order.

Consult factory for details.

Ordering Information
Specify:

1. Sprinkler Model

2. Sprinkler Type

3. Temperature Rating

4. Sprinkler Finish

5. Escutcheon Finish
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Maintenance

Model F1 Res 49, F1 Res 58 & F1 Res 76 Sprinklers
should be inspected quarterly, and the sprinkler system
maintained in accordance with NFPA 25, 13, 13D, and
13R. Do not clean sprinkler with soap and water, Ammonia
or any other cleaning fluids. Remove dust by using a soft
brush or gentle vacuuming. Remove any sprinkler which
has been painted (other than factory applied) or damaged
in any way. A stock of spare sprinklers should be
maintained to allow quick replacement of damaged or
operated sprinklers. Prior to installation, sprinklers should
remain in the original cartons and packaging until used.
This will minimize the potential for damage to sprinklers that
could cause improper operation or non-operation.

Model F1RES 49 Residential
Sprinkler Specifications

Model F1 Res 49 & 58 Pendent

Sprinklers shall be [cULus Listed] [New York City MEA
Approved (258-93-E)] low flow residential pendent
sprinklers engineered_to provide a minimum design
density of 0.10 gpm/ft2 over the listed coverage area.
Listed flows as specified by the manufacturer’s technical
data sheets are to be used. Residential sprinklers shall be
installed in conformance with the manufacturer’s
installation guidelines and the applicable installation
standard. Where pendent residential sprinklers are
installed under sloped ceilings having a pitch of up to [4/12]
[8/12], the sprinklers shall be listed for such use.
Deflector-to-ceiling distance listing shall be 1" to 8”
maximum. Sprinkler frame and deflector shall be of bronze
frame construction having a ¥2” NPT thread. Water seal
assembly shall consist of a Teflon-coated Belleville spring
washer and top-loaded extruded cup with 3 mm glass bulb
containing no plastic parts, and having a temperature
rating of [155°F (68°C)] [175°F (79°C)]. Sprinklers shall
have a nominal K-factor of 4.9 & 5.8. Standard finish:
[Bronze] [Chrome-plated] [White Polyester] [Special finish—
specify]. Residential pendent sprinklers shall be Reliable
ModelF1Res 49 &58, SINR3516 & R3513 (Bulletin 135).

10.

Model F1 Res 49 & 58 Recessed Pendent/F1,
Model F1 Res 49 & 58 Recessed Pendent/F2,
Model F1 Res 49 & 58 Recessed Pendent/FP

Sprinklers shall be [cULus Listed] [New York City MEA
Approved (258-93-E)] low flow residential recessed
pendent sprinklers engine%red to provide a minimum
design density of 0.10 gpm/ft© over the listed coverage area.
Listed flows as specified by the manufacturer’s technical
data sheets are to be used. Residential sprinklers shall be
installed in conformance with the manufacturer’s installation
guidelines and the applicable installation standard. Where
pendent residential sprinklers are installed under sloped
ceilings having a pitch of up to [4/12] [8/12], the sprinklers
shall be listed for such use. Deflector-to-ceiling distance
listing shall be 17 to 8" maximum. Sprinkler frame and
deflector shall be of bronze frame construction having a 2"
NPT thread. Water seal assembly shall consist of a
Teflon-coated Belleville spring washer and top-loaded
extruded cup with 3 mm glass bulb containing no plastic
parts, and having a temperature rating of [155°F (68°C)]
[175°F (79°C)]. Sprinklers shall have a nominal K-factor of
4.9 (70). Standard finish: [Bronze] [Chrome-plated] [White
Polyester] [Special finish— specify]. Recessed escutcheon
assembly shall be a steel, two-piece escutcheon [with 2”
adjustment (Model F2)] [with %4” adjustment (Model F1)] [of
push-on and thread off design with 72" adjustment (Model
FP)]. Standard finish shall be [brass][bright chrome] [white
painted]. Residential recessed pendent sprinklers shall be
Reliable [Model F1 Res 49 & 58 Recessed Pendent/F1]
[Model F1 Res 49 & 58 Recessed Pendent/F2] [Model F1
Res 49 & 58 Recessed Pendent/FP] SIN R3516 & R3513
(Bulletin 135).

Model F1 Res 49 & 58 CCP Pendent (Concealed)

Sprinklers shall be [cULus Listed] [New York City MEA
Approved (258-93-E)] low flow residential concealed
sprinklers engineered_to provide a minimum design
density of 0.10 gpm/ft© over the listed coverage area.
Listed flows as specified by the manufacturer’s technical
data sheets are to be used. Residential sprinklers shall
be installed in conformance with the manufacturer’s
installation guidelines and the applicable installation
standard.  Where pendent residential sprinklers are
installed under sloped ceilings having a pitch of up to
[4/12] [8/12], the sprinklers shall be listed for such use.
Sprinkler frame and deflector shall be of bronze frame
construction having a %2” NPT thread. Water seal
assembly shall consist of a Teflon-coated Belleville
spring washer and top-loaded extruded cup with 3 mm
glass bulb containing no plastic parts, and having a
temperature rating of 155°F (68°C). Cover plate
assembly shall consist of a brass cover plate and copper
alloy retainer flange. Method of attaching the cover plate
to the sprinkler cup shall be a push-on and thread-off
design allowing a 2" cover plate adjustment. Cover
plate temperature rating shall be 135°F (57°C). A plastic
protective cap shall be provided and factory installed
inside the sprinkler cup to protect the sprinkler from
damage, which could occur during construction before
the cover plate is installed. Standard cover plate finish:
[White] [Custom Color- specify]. ]. Concealed pendent
sprinklers shall be Reliable Model F1 Res 49 & 58 CCP,
SIN R3516 & R3513 (Bulletin 135).
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Model F1 Res 44 & 58 Horizontal Sidewall
Sprinkler

Sprinklers shall be [cULus Listed] [New York City MEA
Approved (258-93-E)] low flow residential horizontal
sidewall sprinklers engineered to provide a minimum
design density of 0.10 gpm/ft2 over the listed coverage
area. Listed flows as specified by the manufacturer’s
technical data sheets are to be used. Residential
sprinklers shall be installed in conformance with the
manufacturer’s installation guidelines and the applicable
installation standard. Where horizontal sidewall
residential sprinklers are installed under sloped ceilings
having a pitch of up to [4/12] [8/12], the sprinklers shall
be listed for such use. Sprinkler frame and deflector shall
be of bronze frame construction having a 2" NPT thread.
Water seal assembly shall consist of a Teflon-coated
Belleville spring washer and top-loaded extruded cup
with 3 mm glass bulb containing no plastic parts, and
having a temperature rating of [155°F (68°C)] [175°F
(79°C)]. Sprinklers shall have a nominal K-factor of 5.8.
Standard finish: [Bronze] [Chrome-plated] [White
Polyester] [Special finish— specify]. Residential horizontal
sidewall sprinklers shall be Reliable Model F1 Res 58,
SIN R3513 (Bulletin 135).

Model F1 Res 44 & 58 Recessed
Horizontal Sidewall Sprinkler

Use description for the Model F1 Res 58 horizontal
sidewall sprinkler with the following modifications:
Replace “horizontal sidewall sprinkler” with “recessed
horizontal sprinkler.” Add: Recessed escutcheon
assembly shall be a steel, two-piece escutcheon with 2"
adjustment (Model F2). Standard finish shall be
[brass][bright chrome] [white painted] [Special finish—
specify]. Residential recessed horizontal sidewall
sprinklers shall be Reliable Model F1 Res 58/F2, SIN
R3513 (Bulletin 135).

Model F1 Res 76 Pendent

Sprinklers shall be [cULus Listed] low flow residential
pendent sprinklers enginegred to provide a minimum
design density of 0.10 gpm/ft over the listed coverage area.
Listed flows as specified by the manufacturer’s technical
data sheets are to be used. Residential sprinklers shall be
installed in conformance with the manufacturer’s installation
guidelines and the applicable installation standard.
Sprinkler frame and deflector shall be of bronze frame
construction having a %4” NPT thread. Water seal assembly
shall consist of a Teflon-coated Belleville spring washer and
machined cup with 3 mm glass bulb containing no plastic
parts, and having a temperature rating of [155°F (68°C)]
[175°F (79°C)]. Sprinklers shall have a nominal K-factor of
7.6. Standard finish: [Bronze] [Chrome-plated] [White
Polyester] [Special finish— specify]. Residential pendent
sprinklers shall be Reliable Model F1 Res 76, SIN R7618
(Bulletin 135).

11.

Model F1 Res 76 Recessed Pendent/F1,
Model F1 Res 76 Recessed Pendent/F2,
Model F1 Res 76 Recessed Pendent/FP

Sprinklers shall be [cULus Listed] low flow residential
recessed pendent sprinklers engineered to provide a
minimum design density of 0.10 gpm/ft2 over the listed
coverage area. Listed flows as specified by the
manufacturer’s technical data sheets are to be used.
Residential sprinklers shall be installed in conformance
with the manufacturer’s installation guidelines and the
applicable installation standard. Sprinkler frame and
deflector shall be of bronze frame construction having a
%" NPT thread. Water seal assembly shall consist of a
Teflon-coated Belleville spring washer and machined
cup with 3mm glass bulb containing no plastic parts, and
having a temperature rating of [155°F (68°C)] [175°F
(79°C)]. Sprinklers shall have a nominal K-factor of 7.6.
Standard finish: [Bronze] [Chrome-plated] [White
Polyester] [Special finish— specify]. Recessed
escutcheon assembly shall be a steel, two-piece
escutcheon [with 2" adjustment (Model F2)] [with 34"
adjustment (Model F1)] [of push-on and thread off design
with ¥2” adjustment (Model FP)]. Standard finish shall be
[brass][bright chrome] [white painted]. Residential
recessed pendent sprinklers shall be Reliable [Model F1
Res 76 Recessed Pendent/F1] [Model F1 Res 76
Recessed Pendent/F2] [Model F1 Res 76 Recessed
Pendent/FP] SIN R7618 (Bulletin 135).

Model F1 Res 76 CCP Pendent (Concealed)

Sprinklers shall be [cULus Listed] low flow residential
concealed sprinklers engir&gered to provide a minimum
design density of 0.10 gpm/ft= over the listed coverage area.
Listed flows as specified by the manufacturer’s technical
data sheets are to be used. Residential sprinklers shall be
installed in conformance with the manufacturer’s installation
guidelines and the applicable installation standard.
Sprinkler frame and deflector shall be of bronze frame
construction having a %4” NPT thread. Water seal assembly
shall consist of a Teflon-coated Belleville spring washer and
machined cup with 3 mm glass bulb containing no plastic
parts, and having a temperature rating of 155°F (68°C).
Cover plate assembly shall consist of a brass cover plate
and copper alloy retainer flange. Method of attaching the
cover plate to the sprinkler cup shall be a push-on and
thread-off design allowing a '2” cover plate adjustment.
Cover plate temperature rating shall be 135°F (57°C). A
plastic protective cap shall be provided and factory installed
inside the sprinkler cup to protect the sprinkler from
damage, which could occur during construction before the
cover plate is installed. Standard cover plate finish: [White]
[Custom Color— specify]. ]. Concealed pendent sprinklers
shall be Reliable Model F1 Res 76 CCP, SIN R7618 (Bulletin
135).
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Reliable...For Complete Protection

Reliable offers a wide selection of sprinkler components. Following are some of the many
precision-made Reliable products that guard life and property from fire around the clock.

Automatic sprinklers

Flush automatic sprinklers
Recessed automatic sprinklers
Concealed automatic sprinklers
Adjustable automatic sprinklers
Dry automatic sprinklers
Intermediate level sprinklers
Open sprinklers

Spray nozzles

Alarm valves

Retarding chambers

Dry pipe valves

Accelerators for dry pipe valves
Mechanical sprinkler alarms
Electrical sprinkler alarm switches
Water flow detectors

Deluge valves

Detector check valves

Check valves

Electrical system

Sprinkler emergency cabinets
Sprinkler wrenches

Sprinkler escutcheons and guards
Inspectors test connections
Sight drains

Ball drips and drum drips
Control valve seals

Air maintenance devices

Air compressors

Pressure gauges
|dentification signs

Fire department connection

The equipment presented in this bulletin is to be installed in accordance with the latest pertinent Standards of the National Fire Protection Association, Factory Mutual Research
Corporation, or other similar organizations and also with the provisions of governmental codes or ordinances, whenever applicable.

Products manufactured and distributed by RELIABLE have been protecting life and property for over 80 years, and are installed and serviced by the most highly qualified and reputable
sprinkler contractors located throughout the United States, Canada and foreign countries.

Manufactured by
The Reliable Automatic Sprinkler Co., Inc.

. ]
=
(800) 431-1588 Sales Offices Recycled
Ia (800) 848-6051 Sales Fax Paper
(914) 829-2042 Corporate Offices Revision lines indicate updated or new data.
— |

www.reliablesprinkler.com Internet Address EG. Printed in U.S.A. 05/08  P/N 9999970322
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WILKINS Model 950XL

a ZORNe company Double Check Valve Assembly

APPLICATION

Designed for installation on potable water lines to protect
against both backsiphonage and backpressure of polluted
water into the potable water supply. Assembly shall provide
protection where a potential health hazard does not exist.

STANDARDS COMPLIANCE
(All sizes approved horizontal. Vertical approvals as
listed below.)

° ASSE® Listed 1015 ( vertical 3/4”, 1 1/4”, 1 1/2" & 27)

FEATURES e IAPMO® Listed (vertical 1 1/4"-2")
Sizes: 0O3/4" a1 Q1-1/4" Q1-1/2" Q2" b CSA® Listed (vertical 347, 11/14”,1 1/2” & 2”)
. AWWA Compliant C510 (vertical 3/4”)
Maximum working water pressure 175 PSI . UL® Classified (less shut-off valves only)
Maximum working water temperature  180°F e C-UL® Classified (less shut-off valves only)
:zgrss;ar;uecc:;sr:sp'rl'ehsrzl;rdee d i?\loslljgz 20.1 ° Approved by the Foundation for Cross Connection
— Control and Hydraulic Research at the University of
OPTIONS S9uthern California (vertical 3/4”) - o
(Suffixes can be combined) . City of Los Angeles Approved (vertical 1-1/4"-2")
. NYC MEA 426-89-M VOL 3
g ) _ gg: Eglnri/zrltvgs'l' ball valves (standard) MATERIALS
. . Main valve body  Cast Bronze ASTM B 584
u U - with union ball valves A Cast B ASTM B 584
u S - with bronze "Y" type strainer In(t:CSnSSI covers Stas'nl ron;te | 300 Seri
U TCU - with test cocks "vertical" up El e t as S'?I essFDie ' Z'es
u V - with union swivel elbows (3/4” & 1) astomers BI Irfor;\le't(r'l Fzs)&prove" ) d
Q OSY - with OS &Y gate valves Pol Nu aITM' ,\'lgé Li tadpp oved)
QO FDC - with fire hydrant connection (2” only) S° ymers Stor.yl ' toel ';go .
QO FT - withintegral male 45° flare SAE test fitting prings alniess steel, SUU seres

ACCESSORIES

Repair kit (rubber only)

Thermal expansion tank (Model WXTP)
QT-SET Quick Test Fitting Set

Test Cock Lock (Model TCL24)

oo0oo

DIMENSIONS & WEIGHTS (do not include pkg.)

DIMENSIONS (approximate) WEIGHT
MODEL A UNION LESS WITH
SIZE A BALL B L\I/Eﬁf/EBSALL C D E F G BALL BALL
VALVES VALVES| VALVES
in. |mm| in. |[mm in. mm in. mm | in. |mm| in. [mm| in. |mm| in. [mm]| in. |mm]lbs| kg |Ibs.| kg

3/4 20 (11 1./4 286| 121/2 1318 7 178 [1 1}2 381 3 |76]3 1}2 89 | 3 |76 15 381|523 |7 |32
1 12512 1/4|311| 137/8 | 353 7 178111/21 38 | 3 |76 |31/2| 89 | 3 | 76 |173/41451| 8 3.6 12| 54
11/4| 32 |15 1/2]1419] 18 1/2 |470]|109/16 1268 | 2 | 51 |31/2[ 89 |4 1/2| 114 [4 1/2[ 114 [21 1/2 |546|16] 7.3 |22 | 10

11/2]40 (17 1/8(435| 191/8 |486(109/16 (268 2 | 51 [31/2| 89 |4 1/2| 114 |14 1/2| 114 | 22 3/4 |578|16| 7.3 [ 22| 10
2 50 (18 1/4{460 20 508|109/16|1268| 2 |51 |31/2|89 |41/2| 114 |4 1/2|114|251/8 |638(16| 7.3 |28 |12.7
DOCUMENT #: REVISION:
BF-950XL 10/10
Page 10f2 WILKINS a Zurn company, 1747 Commerce Way, Paso Robles, CA 93446 Phone:805/238-7100 Fax:805/238-5766

In Canada: ZURN INDUSTRIES LIMITED, 3544 Nashua Dr., Mississauga, Ontario L4V 1L2 Phone:905/405-8272 Fax:905/405-1292
Product Support Help Line: 1-877-BACKFLOW (1-877-222-5356) ¢ Website: http://www.zurn.com



MODEL 950XL 3/4", 1", 1 1/4",1 1/2" & 2" (STANDARD & METRIC)

FLOW CHARACTERISTICS

FLOW RATES (I/s)

T 45 1.26 2.52 38 5.0 15 3.2 6.3 95 126 158
2 3/4" (20mm) | ——— 1" 25mm)—_~" 11/4" (32mm)_—1 172" (4omm)—_~"1103 £
* > il il 7 0
8 10 If/ 10 A/l — — ——— 2" (50 ] 69 8
| = = = = (50mm) d
w | e u
€ 5 5 3% 5
2 175}
@a »n
@ i
w
x O 0 @
e 0 20 40 60 80 0 50 100 150 200 250
FLOW RATES (GPM)
< Rated Flow (Established by approval agencies)
TYPICAL INSTALLATION Capacity thru Schedule 40 Pipe
Local codes shall govern installation requirements. To be Pipe size | 5 ft/sec | 7.5 ft/sec | 10 ft/sec | 15 ft/sec
installed in accordance with the manufacturer’s instructions 1/8" 1 1 2 3
and the latest edition of the Uniform Plumbing Code. Unless 1/4" 2 2 3 5
otherwise specified, the assembly shall be mounted at a 3/8" 3 4 6 9
minimum of 12” (305mm) and a maximum of 30” (762mm) 1/2 5 7 9 14
above adequate drains with sufficient side clearance for 3/4" 8 12 17 25
testing and maintenance. The installation shall be made 1" 13 20 27 40
so that no part of the unit can be submerged. 11/4" 23 35 47 70
11/2" 32 48 63 95
2" 52 78 105 167
PROTECTIVE _/ ")
ENCLOSURE AN
6 L)
12" MIN. o 12" MIN
30" MAX. N 30" MAX
— —1 r v, T g e S T T T e r<-)

SPECIFICATIONS

[ |
Cm[[% DIRECTION OF FLOW @ %]]D

OUTDOOR INSTALLATION

DIRECTION OF FLOW Ié>

INDOOR INSTALLATION

The Double Check Valve Backflow Preventer shall be ASSE® Listed 1015 approved, and supplied with full port ball

valves. The main body and access covers shall be bronze (ASTM B 584), the seat rings and all internal polymers shall

be NSF® Listed Noryl™ and the seat disc elastomers shall be silicone. The first and second checks shall be acces-
sible for maintenance without removing the device from the line. The Double Check Valve Backflow Preventer shall be

a WILKINS Model 950XL.

WILKINS a Zurn company, 1747 Commerce Way, Paso Robles, CA 93446 Phone:805/238-7100 Fax:805/238-5766
IN CANADA: ZURN INDUSTRIES LIMITED, 3544 Nashua Dr., Mississauga, Ontario L4V 1L2 Phone:905/405-8272 Fax:905/405-1292
Product Support Help Line: 1-877-BACKFLOW (1-877-222-5356) * Website: http://www.zurn.com
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www.nibco.com'

Revision 4/20/2009 :

175 PSI WWP Bronze Globe Valves

Fire Protection Valve ® Threaded Ends o Rubber Disc ® Screw Over Bonnet

Dezincificaticn

175 P81/12.1 Bar Non-Shock Cold Water

UL LISTED*
MATERIAL LIST
PART SPECIFICATION
1. Handwheel Aluminum KT-65-UL
2. Handwhee! Screw Carbon Steel Threaded

Stainless Steel (17)

Bronze ASTM B 584 Alloy (84400
or ASTM B 505 Alloy C84400
Branze ASTM B 584 Alloy C83600

3. Stem

4. Packing Nut

or ASTM B 18
5. Packing Graphite Impregnated {Non Asbestos)
6. Bonnet Bronze ASTM B 584 Alloy C84400
7. Body Bronze ASTM B 584 Alloy £84400
8 Sest Disc EED_M Rubber {1/4" - 3/81
Nitrile (1/2" - 1)
- 9. Seat Screw Stainlass Steel
10. Pack Washer Sheet Brass
KT-65-UL
DIMENSIONS-—WEIGHTS—QUANTITIES NPT x NPT
Dimensions
Size A B Weight Box Master

In. mm. In. mm. o mm. kbs,  Kg. Oty. Ctn. Oty.
i B 208 B0 275 ) A8 22 10 100
% 10 200 50 2.75 70 45 20 10 100

% 15 228 58 3.12 73 .68 )l 10 50
320 228 58 312 78 74 34 10 80

1 25 312 78 450 114 1.68 .78 5 25
*UL Listed for Trim and Drain use - sizes 14", 3", 1%

Size V4" and %" supplied as KT-65 (Not UL Listed}.

C®

NIBCO INC. WORLD HEADQUAATERS = 1515 MIDDLEBURY ST, « ELKHART, IN 48516-4740 « USA » PH: 1.800.234.0227
TECH SEAVICES PH: 1.888.446.4226 » FAX: 1.888.336.4226 « INTEANATIONAL OFFICE PH: +1.574.285.3327 = FAX: +1.574.295.3455
vy nibe.com




Product information

FS~ONE

High Performance

intumescent Firestop Sealant

Product description

» Intumescent (expands when exposed to fire) firestop sealant that
helps protect combustible and non-combustible penetrations for

up to 4 hours fire rating

Product features

Smoke, gas and water resistant after material has cured

Contains no halogen, solvents or asbestos
High fire rating properties
Water based, easy to clean

Protects most typical firestep penetration appiications

Can be painted
Single component systems available

Meets LEED™ requirements for indoor environmental quality credit
4.1 Low Emitting Materials, Sealants and Adhesives and 4.2 Paints

and Coatings

Areas of application

Steel, copper and EMT pipes
Insulated steel and copper pipes
Cable bundles

Closed or vented plastic pipes
HVAC penetrations

For use with

« Concrete, masonry, drywall and woaod floor assemblies
+ Wall and floor assemblies rated up to 4 hours

Examples

« Sealing around plastic pipe penetrations in fire rated censtruction
* Sealing around combustible and nen-combustible penetrations in Eriaid

fire rated construction

Charnlcsi bgsls, .

Color

- Application tcmperature

40°F to 104"F {S“C to AQC)

Srin formingtine

- iesesrens 2030 min.

Curing tiona: -

sApprox, S/

: 'Movemeht-%a‘c;iﬁh} -

- Approx: 5%

Expan..ronram i

. Up te 3-8 imes
-oricifalvolume -

{unrestricted):

Tcmegrature resistance {cured)

~A0°F 1o 212°F (—40°C’t' [ele);

Surface: burning charactenst

{ASTM E 84-96)

Flame Spraad: 0’
‘Srnoke Déleiopniont 5

Saund transrmission Qassmcat\on

{ASTM £ 90-89)

56 (Relates 10 spedific Sonstrietion)

Approvals

California State Fire Marsha! e

Clty of New York

Listing N6, 4485:1200110
o MEA B26-05-M Yol Y

Tested in accordance with .

U147
« ASTV E814
« ASTMEB4-

At 73°F (23“0) and 50% re!atnre humrd:ty

AY -

FILL, VOID DR CAVITY MATERIAL
FOR USE IN THROUGH-PENETRATION
I_ FIRESTOP SYSTEMS

¥ o A W spe U FIRE RESTSTANCE DIRECTORY

ETITER COEARTIALE
APPROVED

Installation instructions for FS-ONE

Notice

Before handling, read Material Safety DataSheet and
product [abel for safe usage and health information.
Instructions balow are general guidelines — always
refer {o the applicable drawing in the UL Fire
Raesistance Directory or Hilti Firestop Systems Guide
for compiete installation information

Opening

1.

Ciean the opening. Surfaces to which FS-ONE will ba
appied should be cleaned of loose debris, dirt, ofl,
moisture, frost and wax. Structures supporting
penetrating iterns must ba installed in compliance
with {ocal building and electrical standiards.

Application of firestop sealant

2.

Instali the prescribed backfilling material type and
depth to obtain the desired rating (if required). Leave
sufficient depth for applying FS-ONE.

., Application of firestop sealant: Apply FS-CNE to the

required depth in order to obtain the desired fire rating.
Make sure FS-ONE contacts all surfaces to provide
maximum adhesion. For application of FS-ONE use a
standard caulking gun, foil pack gun, bulk loader and
bulk gun. With FS-ONE buckets, Graco type sealant
pumps may be used. {Contact purmp manufactirer for
proper selection).

4. Smoothing of firestep sealant: To complete the seal,

tool immediately to give a smooth appearance.
Excess sealant, prior to curing, can be cleaned
away from adjacent surfaces and tools with water,

5. Leave completed seal undisturbed for 48 hours.
&, For mzintenance reasons, 2 panetration seal could

be permanently marked with an identification plate,
In such a case, mark the identification plate and
fasten it in 3 visible position next to the seal.

Not for use
* High rmovement expansion joints

*  Underwater

« (n materials where oil, plasticizers or solvents may
bleed i.e. impregnated wood, oil based seals, green
or partially vulcanized rubber

= Inany penetration other than those specifically
described in this mamual or the test reports

Storage

» Store only in the otiginal packaging in a location
protected from moisture at temperatures between
40°F (5°C) and 86°F (30°C)

Observe expiration date on the packaging

Z. Pack mineral wool,
{If raqusred)

FS-ONE.

SEAEER
G. Fasten lgentiflcation
plate it reculred).

5 Lmva cnmn!mud
500l undisturbed far 48
heurs.

w

2. Pack mingrdi woal,
{If requilred)

. Clean opensng

i
Anply FS-ONE.

4_Smooth
FS-ONE.

. Faston
ldantlflestion plato (if
hours, ragquired).

5. Loave oomplmod
s undisturbed for 48

Hilti. Outperform. Outlast.

Hilti, Inc. (U.S.} 1-800-879-8000 » www.us.hilti.com » en espafiol 1-800-879-5000 « Hilti Firestop Systerns Guide 2007




Material Safety Data Sheet '

Product name:
Description:

Supplier:

Emergency # (Chem-Trec,):

MSD3 Mo.: 259
Revision No.: Mo
Revision Date: 08/17/04
Page: iof2

FS-ONE High Performance Intumescent Firestop Sealant

One-part acrylic-based sealant

Hiiti, Inc. PO. Box 21148, Tulsa, OK 74121

1 800 424 €300 (USA, PR, Virgin islands, Canada); 001 703 527 3887 {(other countries)

INGREDIENTS AND EXPOSURE L