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Enable by House by Northwestern is
Northwestern University’s first entry in
the DOE Solar Decathlon. Designed for
active Baby Boomers living in Chicago’s
North Shore who are looking to downsize
and buy their home for life, Enable

delivers an ENergized (energy-efficient

and active lifestyle) and AdaptABLE (the
house meets residents’ changing needs)
experience for its target users. Enable is
more than a house. It’'s a home for today,

and tomorrow.

AGING-IN-PLACE & UNMET HOUSING NEEDS FOR
BABY BOOMERS

Baby Boomers, born between 1946 and 1964, are important to
the U.S. housing industry given their sheer numbers. From 2016
to 2060, the population of individuals 65 and older is projected
to more than double — from 46 to more than 98 million — which
represents an increase from 15 to nearly 24 percent of the total

population’.

In the city of Evanston, IL, home to Northwestern University and
part of Chicago’s North Shore, 20% of the population is projected
to be 65 and older by 2020%. A community that takes pride in its
age-friendliness, Evanston is one of 284 cities in the world and
45 cities in the United states approved to enter the World Health
Organization (WHO) Network of Age-Friendly Cities®. Being a

part of this network requires that a city adapt its structure

and services — including housing — “to be accessible to and

inclusive of older people with varying needs and capacities”*.

Recent Boomer homebuyers aged between 52-61 project they
will live in their homes for at least 20 years® and approximately
90 percent of those over age 65 report wanting to stay in their
homes as long as possible®. This desire to age-in-place means
that Boomers houses will become important places for long-
term care as residents deal with disabilities and other aging-

related health challenges. However, the Joint Center for Housing
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Studies of Harvard University estimates that only 1 percent of
the current housing stock contains the key features required to
support aging-in-place, such as zero-step entrances, single-
floor living, wide hallways and doorways, wheelchair-accessible

light switches, and lever-style door handles and faucets’.

It is with this housing shortage and Evanston’s interest in
improving its current structures and services to create a culture
of age-friendliness in mind that the Solar Decathlon team at
Northwestern University set about designing a highly energy-
efficient, yet fully-accessible home for a rapidly aging Baby

Boomer demographic.

ENABLE: A USER-CENTRIC DESIGN APPROACH

The House by Northwestern (HBN) team took a user-centric
approach to the design of Enable. In other words, community
members weighed in at every step of the design process about
how Enable could best meet their needs. The buyer personas

of “Michael and Lisa”, which are referenced frequently in our
materials, encompass HBN market research data and represent
that common voice of the active Baby Boomer living in Chicago’s
North Shore.

Based on primary research from HBN User and Market
Research Teams?®, our target market ranked the following
housing features in order of importance to them: comfort and
livability, high-performance with functionality, easy home
maintenance, sustainability, and affordability. The crux of
HBN’s design efforts was to create a home that balances

the needs of the market with our team’s desire to create a
sustainable, environmentally-friendly home. By packaging
energy efficient and sustainable features into a comfortable,
beautiful, accessible, and easy-to-maintain home, Enable offers

sustainability without compromise.
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10 PROJECT OVERVIEW
1010 SUMMARY OF WORK

A.

1.

B.

1.

GENERAL

This project is a temporary exhibit of a single family home located
in Chicago’s North Shore. The project is adaptable to installation
in the target market and designed with aging in place methodolo-
gy for an older couple looking to downsize. For a full description
of the target market and design goals, see the Project Overview
section of the Project Manual.

COMPETITION SITE
The competition site is a currently undeveloped site located in
Pena Station in Denver, CO.

1020 PROJECT PROGRAM

A.

O Uk W HE

=

4.
5.

RESIDENTIAL PROGRAM
Master Bedroom - 184 sf
Living/Kitchen/Dining Room - 455 sf
Convertible Room - 154 sf
Master Bathroom - 97 sf
Guest Bathroom - 59 sf
Mechanical Closet - 23 sf
SITE PROGRAM

Garage - 280 sf

South Deck - 500 sf

a. Entry Deck - 150 sf

b. Sunroom - 346 sf

North Deck - 200 sf
Mechanical Shed - 61 sf

1030 SUMMARY OF RULES, CODES, STANDARDS, CRITERIA, AND LOADS

A.

1.

RULES
U.S Department of Energy Solar Decathlon Draft Rules, last updat-
ed; July 26, 2017.

CODES

U.S. Department of Energy Solar Decathlon Building Code; re-
leased November 2, 2016

2015 International Residential Code (IRC) with International
Building Code (IBC) amendments, published by the International
Code Council (ICC)

2014 National Electric Code (NEC) published by the National Fire
Protection Agency (NFPA)
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C. STANDARDS
1. 2010 ADA Standards for Accessible Design; published by the De-
partment of Justice

a. Applicability; for all spaces accessible to the public as part
of the required tour.

2. 2009 ICC/ANSI A117.1 Accessible and Usable Buildings and Facili-
ties, published by ICC, and 2015 IBC Chapter 11 Accessibility.

a. Applicability; for voluntary accessibility provided outside of
areas accessible to the required tour for the level of accessi-
bility desired.

3. 2003 ANSI Z765-2003 Square Footage-Method for Calculating.

a. Applicability; for determining the finished square footage of

the house.

D. CRITERIA
1. Building Classification: Temporary exhibit of a single family, single
story residence.
2. Fire Protection: Sprinkler system, refer to the Solar Decathlon
Building Code for additional requirements.
Climate Zone: 5
Soil Site Class: D. (ASCE 7-10)
Seismic: Seismic Design Category B.
Sunroom Category: III (IRC)
Solar Envelope Surface; 2,500 psf maximum load-bearing pres-
sure.

Nouaw

E. LOADS

1. Railings; 2001b concentrated load applied in any direction at any
point at the top of the rail

2. Interior floor decks, ramps: 50psf live load

3. Exterior floor, decks, ramps used for tour staging and egress pur-
poses: 100psf live load

4. Roof: 30psf live load

5. Snow: Ground snow load; 35 psf (ASCE 7-10)

6. Wind: 115 mph (3 second gust), exposure category C

6 able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern O @housebyNU @housebynu
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A 10
A1010

A 1020
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FOUNDATIONS
STANDARD FOUNDATIONS
A. SYSTEM DESCRIPTION
1. Timber sill plate
a. Dimensional lumber stacked to achieve a level surface as
required.
2. Standard Foundation Pier

B. FUNCTIONAL REQUIREMENTS
1. Gravity System Support

a. Provide structural footing assemblies that are constructed
and installed in compliance with all applicable Building
Codes, Regulations and Rules. Refer to Section 1030 Project
Criteria.

b. Transfer vertical loads to soil from floor joists and walls
above.

C. COMPONENTS
1. Boards, 2”x nominal lumber, variable widths depending on appli-
cation.
a. Treated per AWPA Standard U1, UC2 requirements.
2. Standard Foundation Pier
a. See structural calculations Appendix D for specifications.

SPECIAL FOUNDATIONS
A. SYSTEM DESCRIPTION
1. Seismic Pier
a. Structural steel and precast concrete pad anchored to the
ground.

B. FUNCTIONAL REQUIREMENTS
1. Lateral Force Resisting System
a. Provide structural footing assemblies that are constructed
and installed in compliance with all applicable Building
Codes, Regulations and Rules. Refer to Section 1030 Project
Criteria.
b. Anchor the structure to the ground to resist sliding and
overturning forces due to wind and seismic lateral loads.
c. Manufactured product for use with homes constructed
above ground.
C. COMPONENTS
1. Central Piers Inc. product SPA 30-5F, seismic pier with tie downs
as required, or equivalent.
2. See structural calculations Appendix C for specifications.

@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

CENTRAL PIERS ING

WWW.CENTRALPIERS.COM

CP-Seismic Pier™

The Patented CP-Seismic Pier™ with its versatility, strength, and ease of installation
makes it a popular choice with contractors and homeowners. Our CP-Seismic Pier™ is
designed for Foundation, Tiedown and E.R.B.S. Systems, designed for ease of
installation thus saving valuable labor costs. We offer the CP-Seismic Pier™ with either
a Reinforced Concrete Pad, Pressure Treated 3/4" Plywood Pad or Anchor Bolts or for
wet or dry concrete installations. Frame attachments available for I-beam, C-Channel, J-
Channel and Box Frame installation.

8 enable | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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CENTRAL PIERS ING

WWW.CENTRALPIERS.COM

Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

Complete CP Seismic Pier™ with all Components

CP-Seismic Pier™ Base and Pipe

CP-Seismic Pier CP-Seismic Perimeter Pier | CP-Seismic Perimeter Pier|
CP-Seismic Pier On Concrete Pad On Plywood Pad
6 Gonerets Pad On Plywood Pad 1981- 7" Pier 18- 7" Pler
112 - 7" Pier 113- 7" Pier 90- 11"Pier 94- 11"Pier
Sr e 91- 11"Pier 97 - 18" Pier 101 - 18" Pier
839 11 'Fiee 98 - 18" Pier 109 - 19" Pier 106 - 19" Pier
e K 105 - 19" Pier
104 - 19" Pier
Each Complete CP-Seismic Pier™ comes with:
Predrilled Pressure Treated Plywood Pad or Pre-cast Concrete 7
f .j "‘ ¥ 3
. i =
-”‘[ -_-__—-

3 X 3 Plates

Hard Ware Kit

able | project manual
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Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

CENTRAL PIERS ING

WWW.CENTRALPIERS.COM

Individual Components
|
Al
CP-Seismic Pier Onl:
107" Y || cp-seismic Base onty || Conerete CP-Pro Pad 3/4" Plywood Pad - T
. 218-24 x 24 x 3-1/2" 22224 24 x 34" CP-Seismic 19 CP-Seismic 19
88- 11" 17-7 TEAXZaX Pier O Base Onl
86-11"or 18" o 4
95-18" 103-19" 102-19"
CP-Seismic Pipe GF-aemmic _ L
115- 77 Perimeter Pier CP-Seismic CP-Seismi
- Only Perimeter CP-Seismic 19" FoRisliie
93-11" e 14 -7 Base Only Perimeter Pler Perimeter Base
100- 18" 108 - 19 Y 1993 . 7 Only Only
1992 - 11" or 18" 107 - 19" 10041
99 - 18" = Lhor
: "/ﬂy "'”‘-"L”'. : : e ’
so O
COgCte e CP- CP-Seismic 3/4" b eeee
Seismic Plywood Perimeter 1 Jatn J"'Chaﬁnel o 5/8" Concrete
Perimeter Pad Pad o fo:il?jes‘?lcfmlzt Wet Concrete L Anchor Bolt
85-32x24x3- 111991- 24 x 24 x 3/4" 1990 256p Bolt 234 - 5™
1/ 1995
Hardware Kit for 1 Pier w/3x3"s Hardware Kit for 4 Piers w/3x3"s 1/4" 3x3 1/4" | Bracket
246 - Concrete 1984 - Concrete 3
1985 - Plywood = 2134
ke —P' YWOO I 1986 - Plywood
~Hierny 1988 - Pier Only
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Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

7” Pler Adjusts 10 112” to 13 1I2”
11” Pier Adjusts 14 1/2” to 21 1/2”
18” Pier Adjusts 19 1/2” to 26 1/2”
19” Pier Adjusts 22 1/2" to 36”(max height)

Plywood Pad (Beam to Ground)
7” Pier Adjusts 7 3/4" to 10 3/4"
11” Pier Adjusts 11 3/4” to 18 3/4”
18” Pier Adjusts 16 3/4” to 23 3/4”
19” Pier Adjusts 19 3/4” to 33 3/4”

In-Ground System (Beam to Ground)

7” Pier Adjusts 7" to 10"
11” Pier Adjusts 11" to 18"
18” Pier Adjusts 16" to 23"
19” Pier Adjusts 19" to 33"

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

CENTRAL PIERS ING

WWW.CENTRALRIERS.COM

Technical Drawing

2 - A/8* = 1f BOLTS
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ChaCH C
# 08 ) BEAM

. 3 % 3
/PLME
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“TMEEDED FOR
J-BEAM

SEISMIC
RIER

T2 2 Iy
AMGLE 3* WIDE

4 - 3/87BOLTS "

TYP BEAM CONNECTION

Mot to Scele

~— CD0ACH 1 BEAM

37 ¥ 3" PLATE 4 - aSE"

BOLT WIiTH
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, R CLAMP | |_.— &= Dla
et Fﬂ&! Tug & T BIFE =" 37D PIPE
7 N FOR THE lﬂ M PIFE = ASE* LTS
Ie [N FOR THE 15 TN PIPE f TigHIEN TSEE'
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37 MIM I TO CLAMF 316" PLATE
CLAMP
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SEISMIC PIER Not to Scale
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LISTING pC03-044-80F BY BSK
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Central Piers Inc.
PO Box 11333
Fresno CA 93772
800-653-0387
centralpiers.com

CENTRAL PIERS INC

WWW.CENTRALPIERS.COM

We can accommodate all types of beam connections and
alternative frame attachments.

able | project manual

Wide Top Plate

CP Seismic Pier

Sample lllustrations.

C CHANNEL
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ENGINEERED FOUNDATION PLAN
C.P. SEISMIC PIER™®&
SPA 30—5F

FOR: CENTRAL PIERS, INC.
284 N. THORNE AVE.
FRESNO, CA 93706
559-268-0828

BY: ROCK SOLID ENGINEERING, INC.
1100 MAIN STREET, SUITE A
WATSONVILLE, CA 95076
831-724-5868

STATE APPROVAL

MANUFACTURED ROME/MOBILE HOME
FOUNDATION $YSTEM
EALTI AND SAFETY CODE, SECTION 18351
APPROVED

APPROVAL DOES NOT AUTHORIZE OR APPROVE ANY
OMISSIONS OR DEVIATION FROM REQUIREMENTS OF
APPLICABLE STATE LAWS AND REGULATIONS
State of California
Department of Housing sad Community Development

. N OF CODES AND STANDARDS
wr R et i

i I s
‘This Plan Approval Expires lof2qlie
REV. DATE BY COMMENTS
A %
A\ [09/13/18] YW MINOR TEXT EDITS
A 06/17/14| YW ADD 130 MPH WIND LOAD
A\ |02/14/14] YW UPDATE TO 2013 CBC/CRC
TRuox soup e, e ENGINEERED FOUNDATION PLAN | suger
o CENTRAL PIERS - SPA 30-5F FL OF 6
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GENERAL NOTES:
REFERENCE: CALIFORNIA CODE OF REGULATIONS, TITLE 25 AND 2013
C.R.C./C.B.C. THESE PLANS MEET THE INTENT OF 2013 C.R.C. 301.1.3.

1. DESIGN LOADS SHALL BE CONSISTENT WITH LOCAL REQUIREMENTS WHERE

INSTALLED. THE FOLLOWING DESIGN LOADS ARE INCORPORATED HEREIN:
FLOOR LIVE LOAD: 40 PSF ROOF LOAD: 30PSF — 100 PSF
BASIC WIND SPEED & EXPOSURE: 110 @ MPH AS LISTED IN TABLE
SEISMIC DESIGN CATEGORY: E &

SITE CLASS D Ss=1.5 Sds=1.4 Fa=1.4 V=0.215W (SIMPLIFIED
METHOD, ASCE 7-10 SECTION 12.14)
THIS DESIGN IS NOT INTENDED FOR USE IN FLOOD HAZARD AREAS.

2. FOOTINGS ARE TO BE SUPPORTED BY EITHER FIRM, UNSATURATED,
UNDISTURBED SOIL OR COMPACTED FILL, ASPHALT OR CONCRETE.
FOOTINGS ARE DESIGNED FOR 1500 PSF BEARING CAPACITY AND SHALL
BE COMPATIBLE WITH LOCAL SOIL CONDITIONS. ALL FOOTINGS SHALL BE
FOUNDED IN ACCORDANCE WITH H.C.D. GUIDLINES AND TITLE 25 OR
PREPARE SUBGRADE PER SOIL REPORT, WHEN AVAILABLE.

3. STRUCTURAL STEEL:

a. SHALL CONFORM TO ASTM A36 Fy = 36 KSI MINIMUM.
b. SHALL BE FABRICATED ACCORDING TO AISC SPECIFICATIONS.
c. SHALL BE WELDED ACCORDING TO AWS SPECIFICATIONS:

i, ELECTRODES: E70
ii. PLATES: ASTM A38
iii. BOLTS: STANDARD ASTM A307

iv. THREADED ROD: COLD DRAWN LOW CARBON WELDABLE

ALL METAL COMPONENTS INCLUDING NAILS & SCREWS ETC. ARE TO

BE PROTECTIVE COATED.

THE C.P. SEISMIC PIER SHALL BE LISTED & LABELED BY BSK ASSOCIATES

FOR THESE ULTIMATE LOADS:
7" THRU 18 INCH PIERS: 3203 LBS. (STRONG DIR), 2273 (WEAK DIR),
16,000 VERTICAL

5. THIS FOUNDATION SYSTEM IS FOR PLACING MANUFACTURED HOMES
CONSTRUCTED WITH LONGITUDINAL OR CROSS JOISTS.

6. THIS FOUNDATION SYSTEM IS DESIGNED TO BE CONSTRUCTED ON A
FAIRLY LEVEL SITE WITH NO EXISTING SOIL PROBLEMS. SEE NOTE 2
AND TITLE 25, SECTION 1334(b).

7. THE SIZE, TYPE & LOCATION OF STANDARD VERTICAL SUPPORT PIERS
& FOOTINGS MUST BE INSTALLED PER THE HOME MANUFACTURER’S
INSTALLATION MANUAL. WITHOUT MANUAL, SPACING OF STANDARD
PIERS TO BE DETERMINED BY TITLE 25, SECTION 1335.5.

FOUNDATION PAD NOTES:

1. TWO FOUNDATION PADS ARE AVAILABLE FOR USE WITH THIS SYSTEM.
THE CUSTOMER MAY CHOOSE ONE OF THE PADS FOR THEIR HOME.
SEE SHEET F6, FOUNDATION PADS.

2. FOUNDATION PADS SHALL BE PLACED ON FIRM, LEVEL
UNDISTURBED SOIL (SEE GEN. NOTE 2)
3. THE FOUNDATION PADS SHALL BE ORIENTED AS SHOWN ON THE PLAN

VIEW DRAWING WITH THE BOLT HOLES PERPENDICULAR TO THE CHASSIS
BEAM. SEE PLAN VIEWS, SHEETS F3 AND F4.

d.

~

CONCRETE FOUNDATION PADS
2500 PSI AT 28 DAYS AS TESTED AND MANUFACTURED BY STARLITE
WEIGHT CONCRETE.
5. PRESSURE TREATED FOUNDATION PAD
3/4 INCH AP.A. 48/24 EXTERIOR P.S.1.-83 CC. PLUGGED,
NER-QA397,PRP—-108.
6. ATTACHMENT TO EXISTING CONCRETE SLAB
THE C.P. SEISMIC PIER MAY BE ATTACHED TO AN EXISTING COMPETENT
CONCRETE SLAB OR CONCRETE FOOTING ACCORDING TO THE FOLLOWING
CRITERIA:
1. ATTACH WITH TWO 5/8" DIAM. REDHEAD WEDGE ANCHORS

2. MINIMUM EMBEDMENT = 2.5”
3. MINIMUM CONCRETE THICKNESS = 3%”
4. MINIMUM EDGE DISTANCE = 2"
COACH SIZE NOTES:
1. UNLESS APPROVED BY ROCK SOLID ENGINEERING, INC., THE ROOF PITCH
SHOULD NOT EXCEED:
A. SINGLE WIDES:  4:12
B. DOUBLE AND TRIPLE WIDES: 3:1R or 4:12
AS LISTED IN TABLE
2. FOR ANY HOME SIZE OTHER THAN AS SHOWN ON THIS PLAN OR
REFERENCED IN THE TABLE, THE LAYOUT SHALL BE REVIEWED &
APPROVED BY ROCK SOLID ENGINEERING, INC.
INSPECTION REQUIREMENTS:
1. THE DESIGN OF THIS SYSTEM IS BASED ON STANDARD MANUFACTURED
HOMES AS BUILT BY THE MANUFACTURER. SITE BUILT ADDITIONS SUCH
AS GARAGES AND SECONDARY ROOFS HAVE NOT BEEN INCLUDED IN THIS
DESIGN.

ALL DIMENSIONS INCLUDED ON THIS PLAN, INCLUDING COACH SIZE, ROOF
HEIGHT AND PIER HEIGHT, SHOULD BE FIELD VERIFIED BY THE LOCAL
BUILDING OFFICIAL. ANY DISCREPENCIES SHOULD BE IMMEDIATELY
BROUGHT TO THE ENGINEER'S ATTENTION.

3. THE BUILDING PAD SHOULD BE INSPECTED TO ENSURE THAT PROPER
SOIL CONDITIONS AND DRAINAGE PATTERNS HAVE BEEN ESTABLISHED IN
ACCORDANCE WITH TITLE 25 & THE HOME INSTALLATION MANUAL.

l; OCK SOLID ENGINEERING, INC.

ENGINEERED FOUNDATION PLAN |
CENTRAL PIERS

SPA 30-5F

able | project manual
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SIZE TYPE & LOCATION OF MARRIAGE LINE
SUPPORTS MUST BE INSTALLED AS SPECIFIED
IN THE HOME'S INSTALLATION MANUAL. —\

STANDARD CHASSIS PIER SUPPORT.
TYPE, SIZE & LOCATION MUST BE

1
0
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PAD MUST BE
PLACED AS SHOWN
WITH BOLT HOLES
PERPENDICULAR TO
CHASSIS BEAM

PLACE C.P. SEISMIC PIERS
~IN ROWS OF 4

# PER TABLE, SHEET F5

# OF ROWS PER TABLE
EACH SEISMIC PIER MAY
REPLACE 1 STANDARD PIER

WHEN TIDOWNS ARE

REQUIRED: PLACE C.P.

ANCHOR PIER ON

OUTER CHASSIS BEAM

IN PLACE OF SEISMIC

PIER.

|~ # TIEDOWNS PER TABLE,
SHEET F5

(Ult. Capacity=2840 Lat

& 3170 Uplift)

OUTLINE OF
HOME

30’48~

PLAN

Not to Scale

TRIPLE WIDE HOME

EEE)

I

=4%77,
1

[

v.?/"fl( )

//L/

g
%

INSTALLED AS SPECIFIED IN HOME'S
INSTALLATION MANUAL

l; OCK SOLID ENGINEERING, INC.

ENGINEERED FOUNDATION PLAN
CENTRAL PIERS

— SPA 30-5F

SHEET
F3 OF 6
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INSTALL HOME PRIDE EARTH ANCHORS A,
2000 1bs CAPACITY. NUMBER PER TABLE.
SPACE 1ST ROW 2 FT FROM END THEN SPACE EVENLY.
S —— INSTALL END WALL TIEDOWNS. WHERE_REQUIRED. SEE TABLE.
TYPE, SIZE & LOCATION MUST BE | — g Q|
INSTALLED AS SPECIFIED IN HOME'S =
INSTALLATION MANUAL @ @ @ . /@ @ -
//@ it | E/ 0 N
oN.
[/ EXISTING ] [/, EXISTING ~] PAD MUST BE /7 EXISTING ~|
PAD ORIENTATION CHASSIS BEAMS CHASSIS BEAMS PLACED AS SHOWN CHASSIS BEAMS'
PAD MUST BE WITH BOLT HOLES =
PLACED AS SHOWN El  PERPENDICULAR TO 3
WITH BOLT HOLES = CHASSIS BEAM " MIN— =
PERPENDICULAR TO | | | | B | B
CHASSIS BEAM
[} 3 ) Iy . [} [} o
mLm @, N B g
PLACE C.P. SEISMIC PIERS [b G] @ ﬁ Ij] G]
IN ROWS OF 4 | | | | | | |
# PER PIERS PER TABLE, m @ @
SHEET F5 - -
# OF ROWS PER TABLE @ @ @
BACH SEISMIC PIER MAY | | | | | |
REPLACE 1 STANDARD PIER
CIT i @ [ |B m 0|8
= =
&) &)
| BRE ! rE
| | & e
e R R B
REQUIRED: PLACE C.P. = =
ANCHOR PIER ON
OUTER CHASSIS BEAM l I l I C.P. SEISMIC PIER & I |
IN PLACE OF SEISMIC S POUNDASION PAD
PIER. # TIEDOVIV;IIESETP}%Z‘];\ [ﬂ 4 PER TABLE
TABLE, 19 SHEET F5
} Yit. Capacity=2840 Lat EACH SEISMIC PIER
(\\\/ & 3170 Uplift) -ﬁ }SJ%‘ZN ggg}}f,g& é —E
v A
No. 60245 OU%L(I)I]QAEE OF ﬁ E‘] [j:’ [b z O%Uzllélﬂ% d _
©0 ©
20’ —32" - 10’ —186"
N\ Chp
e e
PLAN Not to Scale 10(7’”1& PLAN Not to Scale
3-13- )
13- DOUBLE WIDE HOME % SINGLE WIDE HOME
/:zOCK CoLlD ENGINEERING. I ENGINEERED FOUNDATION PLAN SHEET
l ' ' CENTRAL PIERS — SPA 30-5F F4 OF 6
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MAX. ROOF LIVE LOAD (PSF) 30 PSF 40 PSF 40 PSF 100 PSF (100 Egﬁ

MAX. WIND LOAD(MPH,EXP)| 110B & 110C 110C 120B 120C _130C /A

HOME SIZE # OF # OF | 4 OF # OF OF OF OF # OF OF # O
ROOF PITCH| WIDTH _| LENGTH | piops Hows A fovs o féﬁﬂc fovs nim _SE{EE%C fows | piieis Sf‘s“lc fovs |0
n UP TO 48'| 4 |2 ROWS| 4 4 |2 ROWS|47»] 4 |2 ROWS[44+| 4 [2 ROWS[4 74> | 4 |2 ROWS|47»
g 4:12 10'-168' | 48.5'—60 6 |3 ROWS | 4 6 [3 ROWS| 4 6 |3 Rows| 4 6 |3 RowWs |8 7» 6 |3 ROWS |84+
g 80.5"—78’ 8 |4 ROWS | 4 8 |4 ROWS| 4 8 |4 ROWS| 4 8 |4 ROWS |8 4 8 |4 ROWS |8 4

UP TO 56| 8 [2 ROWS| O 4 |2 ROWS| 4 4 |2 ROWS| 4 8 |3 ROWS| 4 6 |3 rows| 8

20'-28' | 56.5°—66" 8 |2 ROWS| O 4 |2 ROWS| 4 8 |3 Rows| 4 8 |3 ROWS| 4 6 [3 ROWS| 6

- 66.5'—"78’ 12 |3 ROWS | O 8 |3 ROWS| 4 8 |3 rows| 4 12 |4 ROWS | 4 8 |4 ROWS| 8

o uP 10 56'| 8 [2 ROWS| O 4 |2 ROWS| 4 4 |2 ROWS| 4 8 |3 ROWS| 4 6 |3 ROWS| 8

E 28.5'-32" | 56.5'—68’ 8 |2 ROWs| © 12 |3 Rows| © 12 [3 Rows| 0O 12 [4 ROWS | 4 8 |4 rows| 8

68.5'—"78’ 12 |3 ROWS | O 12 |3 ROWS| O 12 |3 ROWS| 0 12 |4 ROWS| 4 8 |4 ROWS| 8

g UP T0 60'| B |2 ROWS| O 12 |3 ROWS| O 8 |3 RoWs| 4 8 |3 ROWS| 4 6 |3 ROWS| &

2 20'-30" | 60.5'—66" 8 |2 ROWS| O 12 [3 ROWS| 0O 8 |3 Rows| 4 8 [3 ROWS| 4 6 |3 ROWS| &

i 66.5'—78’ 12 |3 ROWS | © 12 |3 ROWS| © 8 |3 ROWS| 4 12 |4 ROWS | 4 8 |4 ROWS| B8

UP T0 58'| B |2 ROWS| O 12 |3 ROows| © 8 |3 ROWS| 4 8 |3 ROWS| 4 6 |3 ROWS| &

30.5'-32' | 58.5'—66" 2 ROWS | © 12 |3 ROWs| 0 8 |3 ROWS| 4 12 |4 ROWS| 4 8 |4 ROWS| 8

66.5'~78’ 12 |3 ROWS | O 12 |3 ROWS| O 8 |3 rROWS| 4 12 |4 ROWS | 4 8 |4 ROWS| 8

UP TO 48| 8 [2 ROWS| O 8 |3 ROWS| 4 8 |3 ROWS| 4 8 |3 ROWS| 4 6 |3 ROWS| &

B —— 48.5'=60’ 12 |3 ROWS | © 8 |3 Rows| 4 8 |3 RoWs| 4 12 |4 ROWS | 4 8 |4 ROWS| 8

g 80.5'—66" 12 [3 ROWS | O 8 |3 ROWS| 4 8 |[3 ROWS| 4 16 |5 ROWS | 4 8 |5 ROWS| 8
4 212 66.5'~78’ 16 |4 ROWS | O 12 |4 RoWs| 4 12 |4 ROWS| 4 14 |5 ROWS| 6 10 |5 ROWS| 10

By uP T0 48'| 12 [3 ROWS| O 8 |3 RoWs| 4 8 |3 ROWS| 4 12 |4 ROWS| 4 8 [4 RoWS| B

& 5.5 ap | 48556 12 [3 ROWS| 0 8 |4 ROWS| 4 8 [3 RoWs| 4 12 [4 ROWS| 4 8 |4 ROWS| B
56.5'—68" 12 |3 ROWS | O 8 |5 ROWS| 4 12 |4 ROWS | 4 14 |5 ROWS| & 10 |5 ROWS| 10

68.5'—78’ 16 |4 ROWS| O 12 |4 ROWS| 4 12 |4 ROWS| 4 14 |5 ROWS| 6 10 |5 Rows| 10

TABLE NOTES

TO USE TABLE, FIND HOME SIZE (SINGLE, DOUBLE OR TRIPLE), THEN FIND ROOF PITCH, WIDTH AND LENGTH. FOLLOW ROW ACROSS TO DESIGN SNOW LOAD THEN
DESIGN WIND LOAD. READ TOTAL NUMBER OF C.P. SEISMIC PIERS, # OF ROWS & TIDOWNS REQUIRED. SEE PLAN, SHEETS F3 & F4, FOR PLACEMENT OF C.P. SEISMIC
PIERS AND TIEDOWN SPECIFICATIONS.

FOR EXAMPLE, FOR A 24’x70" HOME WITH A 3:12 ROOF PITCH, DESIGN SNOW LOAD OF 30 PSF & 110 MPH, EXPOSURE C WIND LOAD, READ 12 C.P. SEISMIC PIERS,
PLACED IN 3 ROWS, WITH O C.P. ANCHOR PIER TIEDOWNS. LAYOUT SHOWN IN DOUBLE WIDE PLAN VIEW, SHEET F4

*FOR SINGLE WIDES, WHERE TIEDOWN COLUMN IS SPLIT AS SHOWN, INSTALL 2 EARTH ANCHOR TIEDOWNS AT EACH ENDWALL , TOTAL # OF ENDWA] EDOWS PER
HOME IS INDICATED IN TABLE BY *. VA TOTAL # OF SIDEWALL TIEDOWNS
4 TOTAL # OF ENDWALL TIEDOWNS
HOME SIZES REFER TO NOMINAL SIZES THAT ARE COMMONLY MANUFACTURED. IF THE EXACT SIZE OF THE HOME IS NOT LISTED,
CHECK THE NEXT HIGHER OR LOWER SIZE AND USE THE ONE THAT REQUIRED MORE PIERS. -
o= 57
THE TIEDOWNS SHALL BE LISTED & INSTALLATION INSTRUCTIONS SHALL BE ON SITE AT TIME OF INSPECTION. ~ ojyfue
THIS PLAN MAY BE USED WITH C.P. SEISMIC PIERS UP TO THE 18 INCH PIER SIZE. THE MAXIMUM HEIGHT \9/"(\/
OF THE C.P. SEISMIC AND C.P. ANCHOR PIERS IS 23" MEASURED FROM THE BASE PLATE TO THE TOP PLATE. / h-i31p
HA T
ENGINEERED FOUNDATION PLANT sheer
OCK SOLID ENGINEERING, INC.
CENTRAL PIERS - SPA 30-5F FS OF 6
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COACH I BEAM COACH L. BEAM 3"X6°X1/4" PLATE
e P

— 4 - 1/2 BOLTS & NUTS
3 X 3" PLATE 4 - 3/8" 25" DIAM.
BOLT WITH STANDARD STEEL PIPE
WASHER & NUT (SCHEDULE 40>
— == o DI 107, 127, OR 18” LENGTH
OVE_CLAMP MAX AT _ABOVE CLANP ¥
MAX HT AB .~ STD PIPE 77 FOR 107 PIPE 2
3 IN FOR THE 6 IN PIPE i 2 8 57ie% PRATE BLAWD
7 IN FOR THE 10 IN PIPE 4 - 3/8" BOLTS 157 Fe THE 187 PIPE <] WITH FOUR 1/2° BOLTS & NUTS
12 IN FOR THE 15 IN PIPE TIGHTEN TO =
180 IN-LBS 5
TUBE MUST EXTEND e [@] (5 FT-LBS) TORQUE =
37 MIN IN TO CLAMP

%ﬁlB'P PLATE
BASE HEIGHT Sk

7 INCH SMALL
11.5 INCH REGULAR

23"

3/4” THREADED ROD
3/16” PLATE LEGS

TYP OF 2

STEEL INSERT: 5/8°x1.5" BOLT OR
PLASTIC INSERT: 5/8"x2.5" BOLT
WITH HARDENED WASHER CP. ANCHOR PIER
m T~1/4” PLATE TIEDOWN FOR DOUBLE &|

11/16"x 18" ANCHOR RODS, 4 EA
WHEN CONDITIONS REQUIRE,
PRE-DRILL 8-10 IN. WITH A

172" DIAM. BIT FOR ANCHOR RODS.

TRIPLE WIDES (WHEN

A REQUIRED) SEE TABLE
SEISMIC PIER™ Not to Scale

C.P. SEISMIC PIER#1—PATENT #5595366 C.P. ANCHOR PIER  wor 1o scae
LISTING #COS—O44—60F BY BSK LISTING #186.6 BY CTC PATENT #5873679

5/8”x3"
FLANGED PLASTIC SN
2 - 3/8” x 1" BOLTS ANCHOR INSERTS \
FIELD DRILL HOLES N ¥
OPTION DF COACH C

24"

4-#14 SELF TAP SCREWS /" OR J BEAM HOLES FOR

172"x2-1/2" C.B.

—13

1/74*x2"x4 g’L(;'(I'E:;’ \}\
o d? L3
ANGLE 3 WIDE / SPACER AS \>\ . o4n
NEEDED FOR * 1 5/87x3"
J-BEAM
FLANGED PLASTIC
4 - 3/8'BE|LTS_/ ANCHOR INSERTS
SEISMIC 3.5"
PIER =y Ax4-4x4 WWF—I__ oas ] 17l
PLYWOOD PAD [PRECAST C.P. PRO PAD]
< E/E ; E}(f
TYP BEAM CONNECTION ‘.O/Tv/{lg
Not e Scole FOUNDATION PADS |~

Not to scale /

ROCK SoLD ENGINEERING. NG ENGINEERED FOUNDATION PLAN | sheer
T CENTRAL PIERS — SPA 30—5F F6 OF 6
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APPENDIX D:
FOUNDATION STANDARD PIER
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MOBILEHOME & ACCESSORY STRUCTURE BUILDING COMPONENE
HEALTH AND SAFETY CODE. DIVISION 13, PART 2
APPROVED
SUBJECT TO CORRECTIONS NOTED
Approval does not authorize or approve any omission or deviation
from requirements of applicable State Jaws and regulations,

STATE OF CALIFORNIA

i L AND COMMUNITY DEVELOPMENT
( Y : g DSTANDARDS/ |
~ / /, A
i y. Date {c‘ﬁ Azr/ 3

(signature) /

1= j /[
7/ 14]iz

_This Approval Expires

BP NO.

Standard Perimeter Pier

Standard Pier

Standard Pier and Standard Perimeter Pier
Listing Agency: Technicon Engineering Services, Inc.
Listing #: 21033.001-0GO0

Central Piers Inc.

Standard Pier Heights From 4" to 36" in 2" Increments

Standard Pier 6000 Ih. Rating
Standard Perimeter Pier 3000 Ih. Rating

Central Piers Inc. 284 N Tharne Ave. Fresno California 93706 Office 559-268-0828 Fax 559-268-1439 centralpiers.com

able | project manual
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ADJUSTABLE TOPS

— ~ NO.2

BOLT ONTOP MARRIAGE TOP
NO. 3 ATTATCHED BY (2) #12 SMS TEX SCREWS
o e
REGULAR "L " TP FORC* OR"J" GHANNEL
NO.4 , ”
TYPICAL VIEW
OF ASSEMBLED TOPS

SADDLE TOP

INSTALLATION INSTRUCTIONS

NO.I ATTATCHBOLT ON TOP TO “I “ BEAM WITH (4)3/8” BOLTS AND NUTS-- WITH 2 nd 3/4”
NUT,ATTATCH BOLT ON TOP TO PIER-- MAXIMUM HEIGHT ADJUSTMENT IS 2 inches

NO.2 ATTATCH MARRTAGE TOP TO RIDGE BEAMS THAT JOIN THE TWO HALVES OF THE MOBILE

HOME TOGETHER OR THE ( MARRIAGE LINE ) WITH (4) LAG SCREWS. MAXIMUM HEIGHT
ADJUSTMENT IS 2 inches.

NO.3 ATTATCH “L “ TOP FLUSH AGAINST MAIN BEAM -- ALTERNATE “L “ DIRECTION EVERY
OTHER PIER-- MAXTMUM HEIGHT ADJUSTMENT IS 2 inches.

NO.4 ATTATCH SADDLE TOP FLUSH AGAINST MAIN CHASSIS BEAM AND OR RIDGE BEAM
MAXIMUM HEIGHT ADJUSTMENT IS 2 inches.

CENTRAL PIERS INC.

able | project manual
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Central Piers Inc.
559-268-0828

New Standard Pier Labels:

Standard Steel Pier

CENTRAL PIERS, INC,

ano CA 93706
TEchcouzwaaoomso 6,000 LBS,
= 1 Safety Factor
MaxAdmsmnz Not To Exceed 2 Inches.
Do Not Use As A Ja Jacking Device

Standard Perimeter Pier

pP 7Y e
/‘Dz/zj//i - 7)ulrg

(»
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. 1989 ¢ 2014

TECHNICON

ENGINEERING SERVICES, INC.
GEOTECHNICAL & ENVIRONMENTAL ENGINEERING =~ CONSTRUCTION TESTING & INSPECTION

TEST REPORT

VERTICAL LOAD TESTS OF
STANDARD PIER AND STANDARD PERIMETER PIER

FOR:
CENTRAL PIERS, INC.
284 N, Thorne Avenue
Fresno, California 93706

Technicon Engineering Services, Inc.
May 4, 2015

e s =

CORPORATE OFFICE = 4539 N. Brawley Avenue #108, Fresno, CA 93722~ P 559.276.9311~ F 559.276.9344
VISALIA OFFICE = 151 S. Dunworth Avenue, Visalia, CA 93292~ P 559.732.0200=~ F 558.732.0830
MERCED OFFICE = 2345 Jetway Drive, Atwater, CA 95301= P 209.384.9300= F 209.384.0891
www.technicon.net

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

TABLE OF CONTENTS

1 I EEOAUCHION ettt ettt eb ettt smee e e e e se s sre se e s seemenee 1
2 PUIPOSE ettt rterrctrs st sttt s e e e e saesrs s se s e bas st ve e s bt shase e sh e raess e e resR e e e e ssaeaeer s nes I
3 TESt ALTANZEIMENES «.e.ieraee it tat e rcee et ee s ereeases e e e e e sessmesa et s b eseebemeeseesesessesnessemsaneonianens 1
4 TEST PROCEAUIE 1.ttt ettt et e s ee e st et s et e ab e e e en s e e snasnnenens 1
5 Test Results and CONCIUSIONS ..ociiiviviieiriecieeete it st s s e s sr e re s e saeameasenbes e sseesessmaeseeons 2

Appendix A: Test Data Sheets
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TECHNICON

ENGINEERING SERVICES, INC.
GEOTECHNICAL & ENVIRONMENTAL ENGINEERING =~ CONSTRUCTION TESTING & INSPECTION

!

May 4, 2015

Central Piers, Inc.
284 N. Thorne Avenue
Fresno, California 93706
ATTN: Mr. Andy Naze
SUBJECT: TEST REPORT

Standard Pier and Standard Perimeter Pier

Listing Agency: Technicon Engineering Services, Inc.

Listing #: Technicon 21033.001-Q GO
REFERENCE: California Code of Regulations, Title 25, Housing and Community

Development, Division 1, Chapter 2, Section 1334, Updated April 1, 2013.

Dear Mr. Naze:

1.

Introduction

The following report presents the results of the vertical load capacity testing program for
the Standard Pier and Standard Perimeter Pier manufactured by Central Piers, Inc.

Purpose

The purpose of this testing program was to verify the design allowable vertical capacity
for each pier.

Test Arrangements

The testing was conducted on the premises of Technicon Engineering Services, Inc. in
Fresno, California on April 20, 2015. The piers tested were received on April 13, 2015.
Complete test data sheets are included in Appendix A.

Test Procedure
a. Vertical Load

a. The purpose of the vertical load test was to verify the capacity of the
Standard Pier and Standard Perimeter Pier in accordance with Title 25,
Section 1334.

b. The piers were tested at varying heights. Three tests were completed at
each height and the iestigsult averaged over the three tests.

CORPORATE OFFICE~ 4539 N, Brawley Avenue #108, Fresno, CA'93722= P 559.276.9311~ F 559.276.9344

able | project manual

VISALIA OFFICE = 151 S. Dunworth Avenue, Visalia, CA 93292~ P 559.732.0200= F 559.732.0830
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@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu


http://
http://www.northwestern.house
http://
http://www.northwestern.house

Test Report May 4, 2015
Standard and Standard Perimeter Piers Page 2

c. The testing apparatus consisted of an APG load cell (Serial No. Y0208
with a verified range of 50,000 Ibs.) The load was read by means of a
digital readout with a 10 pound capacity. The standard piers were
centered underneath the loading head of the ram and the load was
applied until failure. For the standard perimeter piers, the load was also
applied until failure. The test was repeated for each of the pier sizes
ranging from 6 inches to 36 inches, taking an average of three piers for

each size.
5. Test Results and Conclusions
b. In accordance with Title 25, Section 1334, the average load for each pier height

was divided by 3 to determine the safe operating load.

e For the Standard Pier, the safe operating load exceeded the rating of 6000
pounds. Therefore all of the Standard Piers have been assigned a pass.

d. For the Perimeter Pier, the safe operating load exceeded the rating of 3000
pounds. Therefore all of the Perimeter Piers have been assigned a pass.

e. Complete load test results are presented Appendix A.

If you have any questions, or if we may be of further assistance, please do not hesitate to
contact our office.

Sincerely,

TECHNICON ENGINEERING SERVICES, INC.,

—

Darren G. Williams, PE, RCE
Principal

Attachments: Appendix A - Test Data Sheets
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Test Report May 4, 2015
Standard and Standard Perimeter Piers Page 3

Appendix A

TEST DATA SHEETS
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1989 ¢ 2014

TECHNICON

ENGINEERING SERVICES, INC.
GEOTECHNICAL & ENVIRONMENTAL ENGINEERING = CONSTRUCTION TESTING & INSPECTION

!

April 20, 2015 TES No. 150301.001
Invoice No. 5368

For: Mr. Andrew Naze
Central Piers, Inc.
284 N Thorne Ave

Fresno, CA 93706
Project: Compression Load Testing of Steel Piers
Subject: Compression Load Testing of Steel Piers

Dear Mr. Naze:

In accordance with your request and authorization, our firm performed laboratory tests on April 20,
2015.

Technicon Engineering Services received samples on April 13, 2015 for Compression Load Testing
of Steel Piers.

The purpose of our service is to assist in quality control to achieve conformance with the approved
project plans and specifications and generally accepted practices in the industry. Our services do
not guarantee the performance of the design, materials, or workmanship.

Thank you for your valued business. If you have any questions concerning this report, please call
the undersigned.

Sincerely,
TECHNICON Engineering Services, Inc.

—

Darren G. Williams, RCE, REA Il
Principal Engineer

TSR

CORPORATE OFFICE =~ 4539 N. Brawley Avenue #108, Fresno, CA 93722 P 559.276.9311= F 559.276.9344

VISALIA OFFICE = 151 S. Dunworth Avenue, Visalia, CA 93292 = P 559.732.0200~ F 559.732.0830
MERCED OFFICE = 2345 Jetway Drive, Atwater, CA 95301= P 209.384.9300~ F 209.384.089]
www.technicon.net
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B 10 SUPERSTRUCTURE
B 1010 LATERAL SYSTEM
A. SYSTEM DESCRIPTION
1. Thelateral system of the house consists of structurally insulated
panels (SIP) for the roof diaphragm and exterior shear walls.

B. FUNCTIONAL REQUIREMENTS
1. The SIP roof system distributes in-plane lateral forces to the ex-
terior shear walls. These shear walls are also constructed with a
SIP system that will provide the required lateral resistance of the
home. Seismic piers are located under the shear wall panels to
distribute the lateral forces to the ground.

C. COMPONENTS
1. Eco-Panel Structurally Insulated Panel system. Refer to sections
B 1030 and B 1040 for roof construction and wall construction,
respectively.

B 1020 FLOOR CONSTRUCTION
A. SYSTEM DESCRIPTION
1. The floor system is composed of structural wood I-joists (TJI), ply-
wood sheathing, and mineral wool batt insulation. See structural
drawings for additional details.

B. FUNCTIONAL REQUIREMENTS
1. Provide floor construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

C. COMPONENTS

1. Basis of design: Subject to compliance with requirements, the de-
sign is based on the products, assemblies, and materials as indi-
cated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.

2. Refer to Manufacturer’s Product Data sheets provided at the end
of this section where indicated.

3. TJI Engineered Wood Joists

a. See product specifications in Structural Calculations Set, Appen-
dix Gand].

4. Plywood Subfloor

a. The subfloor construction shall be made of %” APA rated plywood
rated to span 24” O.C. joists.
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5.

Mineral Wool Insulation
a. 725" of mineral wool insulation between the joists. See at-
tached manufacturer product data sheet CSI# 07 21 16.

B 1030 ROOF CONSTRUCTION

A.

1.

SYSTEM DESCRIPTION
Structural timber roof framing system that provides the support
for the SIP panels.

FUNCTIONAL REQUIREMENTS
Provide roof construction assemblies, materials, and products that
are manufactured and installed in compliance with all applicable
Building Codes, Regulations and Rules. Refer to Section 1030 Proj-
ect Criteria.
Thermal Performance:
a. SIP Panels: R-Value of R-40 (ft2-F-h/Btu)
b. Mineral Woot Batt Insulation: 5.5” R-23 (ft2-F-h/Btu)

COMPONENTS

Basis of design: Subject to compliance with requirements, the de-
sign is based on the products, assemblies, and materials as indi-
cated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.

Refer to manufacturer’s product data sheets provided at the end of
this section where indicated.

PSL Engineered Timber Beams

a. See product specifications in Structural Calculations Set,
Appendix E and I.

Dimensional Wood Columns
Ceiling Cavity:

a. All ceilings will have a 5 %»” minimum clear space from the
bottom of the finish ceiling to the bottom of the roof SIP
panels. To be provided by ceiling framing members in ac-
cordance with IRC requirements. Framing cavity to be filled
with Mineral Wool batt insulation.

SIP Panels

a. 6-3/8” SIP panels provided by Eco-Panels. Assembly con-

struction indicated in image below:
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2.5|bfeuft Closed Cell Polyurethane
] Foam Core rated Class 1, E-84,
15/300

2%4 Plate (not-treated)

7/16" P52 0SB

b. See attached SIP Code approval documents following this
section. This system is being submitted under IRC Section
104.11 as an alternate building material for roof construc-
tion.

B 1040 WALL CONSTRUCTION
A. SYSTEM DESCRIPTION
1. Bearing walls constructed from structurally insulated panel sys-
tem supporting the roof framing.

B. FUNCTIONAL REQUIREMENTS

1. Provide wall construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

2. SIP system provides structural support of the roof gravity system
and select shear wall panels to participate in the lateral force
resisting system of the house.

C. COMPONENTS
1. SIP panels
a. 6-3/8” SIP panels provided by Eco-Panels, R-value of R-40
(ft2-F-h/Btu)
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ROXUL

The Better Insulation

Technical Product Information
BATT INSULATION 07210 & 09820*

Roxu L AFB BLANKET INSULATION 07 21 16**

ACOUSTIC BLANKET INSULATION
09 81 16**

General Product Information:

ROXUL® products are mineral wool fibre insulations made
from basalt rock and slag. This combination results in a non-
combustible product with a melting point of approximately
2150°F (1177°C), which gives it excellent fire resistance
properties. ROXUL mineral wool is a water repellent yet
vapour permeable material.

Description & Common Applications:

ROXUL AFB® (Acoustical Fire Batt) is a batt insulation product

designed specifically for application in wall/floor systems
where acoustical performance and fire resistance are the
primary concerns. This noncombustible lightweight product
has excellent acoustical dampening properties and is
dimensionally stable which makes it ideal for friction fit into

wall partitions and system applications from party walls to
plant/manufacturing walls. The product is chemically inert
which means that it will not promote corrosion. The AFB
product comes in a number of thicknesses to meet the
requirements of both retrofit and new construction
applications.

Compliance and Performance:

CAN/ULC-S702-09 Mineral Fibre Thermal Insulation for Buildings Type 1, Complies

ASTM C 665 Mineral-Fiber Blanket Thermal Insulation Type 1, Complies
ASTM C 553 Mineral Fiber Blanket Thermal Insulation Complies
MEA Approval New York City Approval 338-97-M
City Of Los Angeles approval RR 25444

ULC Design Nos.
UL Design Nos.

U311, W406, W408, W419, W423, W440, W441, W442, W508, W600, Z500
U305, U311, U317, U411, U412, U448, U465, V417, V418, V419

Fire Performance:
CAN/ULC-S114

ASTM E 136
CAN/ULC-S102

Non-Combustible
Non-Combustible
Flame Spread = 0
Smoke Developed = 0
Flame Spread = 0
Smoke Developed = 0
Smoulder Resistance 0.09%

Test for Non-Combustibility

Behaviour of Materials at 750°C (1382°F)
Surface Burning Characteristics

ASTM E 84 (UL 723) Surface Burning Characteristics

CAN/ULC-S129

Acoustical Performance:

ASTM E 90 Airborne Sound Transmission Loss Tested
ASTM E 413 Rating Sound Insulation Tested
ASTM C 423 Sound Absorption Coefficients Tested
ASTM E 1050 Impedance and Absorption of Acoustical Materials Tested
(Please contact ROXUL for Rated Wall System Designs)
Air Erosion:
UL 181 Maximum Air Velocity 1000 fpm (5.08 m/s)

Corrosive Resistance:
ASTM C 665
ASTM C 795 ****

Corrosiveness to Steel Pass
Stainless Steel Stress Corrosion Specification as per Test Conforms
Methods C871 and C692: U.S. Nuclear Regulatory Commission,

Reg. Guide #1.36: U.S. Military Specifications MIL-1-24244 (all

versions including B and C)

*MASTER FORMAT 1995 EDITION **MASTER FORMAT 2004 EDITION
*** at the time of manufacturing
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ROXUL AFB

Acoustical Performance:

ASTM C 423
CO-EFFICIENTS AT FREQUENCIES
Thickness 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz NRC
1.0" 0.14 0.25 0.65 0.90 1.01 1.01 0.70
1.5" 0.18 0.44 0.94 1.04 1.02 1.03 0.85
2.0" 0.28 0.60 1.09 1.09 1.05 1.07 0.95
3.0” 0.52 0.96 1.18 1.07 1.05 1.05 1.05
4.0” 0.86 1.11 1.20 1.07 1.08 1.07 1.10
Density: Key Application Qualifiers:
2.8 Ib/ft’ 45 kg/m® « Easily cut

Dimensions:
16.25” (width) x 48” (length)
413 mm (width) x 1219 mm (length)

24.25” (width) x 48” (length)
616 mm (width) x 1219 mm (length)

Thickness:

Product thickness is available in 1” to 3.5” with 1/2” increments
as well as 4”, 5” and 6” offerings.

For additional sizes, please contact ROXUL by phone at
1-800-265-6878.

Children & Schools

Y .
REENGUARD

Indeor Air Quality Certified

**** “Provisions for lot testing may be required, consult manufacturer.”
Note:

* Non-combustible

» Excellent sound absorbency

* Chemically inert

* Does not rot or sustain vermin

* Does not promote growth of fungi or mildew
* Low moisture sorption

» Water resistant

» CFC and HCFC free product and process

» Made from natural & recycled materials

Other ROXUL Products:

Please consult ROXUL for all your insulation needs. We have
an extensive range of products for all applications from pipe
insulation to commercial products to residential batts. ROXUL
invites all inquiries and will act promptly to service all of your
requirements.

As ROXUL Inc. has no control over installation design and workmanship, accessory materials or application conditions, ROXUL Inc. does not
warranty the performance or results of any installation containing ROXUL Inc’s. products. ROXUL Inc’s. overall liability and the remedies
available are limited by the general terms and conditions of sale. This warranty is in lieu of all other warranties and conditions expressed or
implied, including the warranties of merchantability and fitness for a particular purpose.

ROXUL INC.
www.roxul.com
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To: Solar Decathlon Code Official
Northwestern University Team
SIP Panel Approval Packet
2/23/2017

The following information is being submitted to gain approval of Eco-Panels SIP panels for roof
applications, as an alternate building material under IRC 2015 Section 104.11.

Included are the following documents:
1. Durability Letter from Eco-Panels
Product Change Letter specifying Exact Foam Used
Technical Data summary on SIP Foam characteristics
ASTM E-84 Test report for 6” of PU Foam
ASTM C-518 Procedure Affirmation for Thermal Properties Testing
Updated Transverse Testing Report
Historical ASTM E72-98 test results for transverse, racking, and compression.
a. While these tests are for the 4.5” panels, we plan to use 6.5” (actual 6-3/8”)
panels. The difference between the two is the addition of 2” of additional

N o vk wnN

insulating foam in the center, and a slightly different foam formulation; all
other components remain the same. These are provided for historical
reference. Updated racking and compression tests will be performed in the
near future as part of the current battery of tests.

In addition to the documentation provided, we will require Eco-Panels to provide shop
drawings stamped by a registered structural engineer once the drawings are complete. We will
provide this final stamped submission to the DOE organizers and the City of Evanston once
available. Eco-Panels’ engineer will design and stamp all SIP walls, roof panels, columns within
the SIP panels, and connections.

We have had parallel discussions with the City of Evanston regarding approval of this SIP
product. Upon providing them the updated transverse reports, they also will approve our
product for use.
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WHEN YOU’RE SERIOUS
ABOUT ENERGY EFFICIENCY

February 10, 2017

Attn: William Bach
Project Manager
House by Northwestern | A U.S. D.O.E. Solar Decathlon 2017 team
Northwestern University

RE: Structural Failure Statement
Eco-Panels LLC, operating as a manufacturer of structural insulated panels since 2007,
has never experienced a structural failure for any of its panels — whether wall, roof or

floor panel, - in the history of our company.

If you have any questions or concerns regarding this correspondence, please do not
hesitate to reach out to us.

Regards,

Charles H. Leahy
President, Eco-Panels LLC

WWW.eco-panels.com 263 Industrial Blvd. 336-936-0148
info(@eco-panels.com Mocksville, NC 27028 828-713-2357

38 able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern O @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

Nc F I PO Box 1528 « Mount Airy, NC 27030-1528

POLYURETHANES 336-789-9161 « Fax: 336-719-0072 « www.NCFl.com

Dalton, GA Hickory, NC Mount Airy, NC Salt Lake City, UT

December 8, 2016

Mr. Charles Leahy
Eco-Panels

265 Industrial Blvd.
Mocksville, NC 27028

Dear Charles,

NCFI Polyurethanes developed the product 23-015 for you because you needed a product that was able to pass the
ASTM E-84 burn test when the foam panel thickness was 6-inches. Our previous product 23-002 was not able to meet
that requirement. NCFI 23-002 certainly fulfilled product requirements when the typical panel in production was only
4-inches thick, but when the demand for higher insulation values created the need for a 6-inch panel, we needed to adjust
the capability of the product.

The remaining physical properties of the foam beyond the flammability requirements were comparable as well.
Whether we consider strength properties or dimensional stability or insulation values, the 23-015 product performs to
the same quality as found in the original 23-002 product.

If there is need for further elaboration, please feel free to let us know how we may be of service.

Sincerely,

Richard Stoehr

Director of R&D, Specialty Products Division
NCFI Polyurethanes
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Technical Data

Foam Characteristi

Compressive Strength ASTM D-1624-00 35 psi
Compressive Modulus ASTM D-1624-00 790 psi
Density ASTM D-1622-98 2.4-2.5 pcf
Dimensional Stability ASTM D-2126-99 Excellent
Flammability — Smoke Generation ASTM E-84-01 <400
Flammability — Flame Spread ASTM E-84-01 <25

Foam Core Fire Rating *** Integrity Class 1
Linear Coefficient of Thermal Expansion ASTM D696-98 -40°F to +240°F
Closed Cell Content by Air Pycnometer ASTM D-2856-87 >96%
Shear Strength ASTM C-273-61 (1988) 28 psi
Shear Modulus ASTM C-273-61 (1988) 325 psi
Resistance to Solvent ASTM D-543-95 (2001) Excellent
Resistance to Mold/Mildew ASTM D-543-95 (2001) Excellent

Thermal Conductivity

ASTM C-518-91

K Factor 0.14 (BTU-in/ft?hr°F)

Thermal Conductivity (aged @ temp)

ASTM C-518-91

R value 7 per inch @ 55°F

Tensile Strength

ASTM D-1623-78 (1995)

58 psi

Tensile Modulus ASTM D-1623-78 (1995) 325 psi
Water Absorption ASTM D-2842-01 2.4%
Vapor Permeability ASTM D-2842-01 2 perm/in

*** Polyurethane foam is a “thermo-set” plastic. Melting does NOT occur.
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Nc F I PO Box 1528 ¢ Mount Airy, NC 27030-1528

P OLY URTETUHANTES 800.346.8229 * Fax 336.789.9586 * www.NCFl.com

Dalton, GA Hickory, NC Mount Airy, NC Salt Lake City, UT

January 31, 2017

Charles Leahy
Eco-Panels

265 Industrial Blvd.
Mocksville, NC 27028

Dear Charles:

This letter is to inform you that all thermal conductivity testing performed by
NCFI Polyurethanes and reported on our technical data sheets is performed in
accordance to ASTM C518 (Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus). NCFI uses
a temperature differential of 50 degrees, with 50°F on the upper plate and 100°F
on the lower plate, for a mean temperature of 75°F.

Please contact me or your account manager for further inquiries.

Sincerely,

- e
%’\ / e Pt
. -

Steven T. Farmer
R&D Supervisor

b

12/19/2016 A Division of BMC, Inc.
NCFI since 1964
BARNHARDT MFG. CO. since 1900
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WHEN YOU’RE SERIOUS
ABOUT ENERGY EFFICIENCY

February 21, 2017

Attn:  William Bach
Project Manager
House by Northwestern | A U.S. D.O.E. Solar Decathlon 2017 team
Northwestern University

RE: Eco-Panels 6.5” Panel Testing — Transverse Loading

On February 20, 2017, Eco-Panels LLC, in cooperation with the Construction Management Department at
Western Carolina University, and under the supervision of licensed Professional Engineer Dr. Robert
Steffen, conducted transverse load testing of our 6.5” structural insulated panel having a 10’ span (total
panel length was 12’). This testing would simulate either roof loading (as with a snow load) or wind
loading if the panel was used as a wall panel. While a much larger report is in the process of being written
up by the academic team at Western Carolina University, this letter is meant to convey a summary of the
results for the Solar Decathlon team at Northwestern University to share with interested parties.

SUMMARY RESULTS: A 6.5” thick panel was laid across a 10’ open span and was monitored with sensitive
measuring equipment to measure the panel deflection as successive weight loads were placed evenly
across the entire top of the panel. After each layer of weight was placed, at least 2 minutes and often
longer was allowed to elapse to observe possible subsequent deflection. No subsequent deflection was
ever observed after initial loading deflection with each level, and the deflection seen after each course
was very consistent with the weight load applied. After an ultimate loading of more than 5,500 Ibs, the
panel could not be made to fail, and in fact after unloading returned to original starting origin.

This picture shows a loading of eight levels of bricks, having
a total weight of 4,896 lbs, or 163 psf, with a total
deflection at the center of approximately 1”.

Later, a large steel tube weighing 289 Ibs was placed across
the center, and then still later two grown persons of total
weight 342 lbs stood in the center of the panel adjacent to
the large steel tube — still no failure could be induced and
no cracking sound was heard, and after removal panel
returned to original planar position.

| have copied Dr. Robert Steffen on this document and he can also attest to these summary results and
can answer any further questions you may have.

Regards,

Charles H. Leahy
President, Eco-Panels LLC

WWW.eco-panels.com 263 Industrial Blvd. 336-936-0148
info@eco-panels.com Mocksville, NC 27028 828-713-2357
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Panel Load Testing Report YE#0207-01, 7/22/02 page 16

PART II - COMPRESSIVE LOADING
Test Procedure

A uniform loading method as described in Section 9.3.1 of ASTM E 72-98 (see Figure [I-1) was
used to conduct compression loading tests. A hydraulic load cell was used to load a longitudinal
steel beam placed at the top of each panel. The loading piston was centered on a line parallel to
the panel skins and at one-third the panel thickness from the inside face. Each panel was
preloaded by the weight of the top beam 74 6 Ibs. Each panel was evaluated for one test, until
panel failure occurred.

Four displacement transducers (DT’s) were used to measure pancl shortening. Wire cables were
supported by brackets attached near the top and bottom comers of each panel, and the transducer
cable was attached to the wire cables. The transducer gage length as 88" for the 8’ panels. Two
additional displacement transducers were used to measure lateral deflections at mid-height of the
two longitudinal panel edges (in lieu of the deflectometer and mirror indicated in Figure

No. II-1). These transducers were unattached to opposite faces of each panel. (See attached
Figure No. II-1 and Photo No. II-1 for the test setup).
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Figure No. IT-1: Test Setup for Compressive (Axial) Loading (from “ASTM E72-98, Fig. 2)

Transverse load testing was performed on the following panels:

1' Panel Skins | Skin Orientation Panel Size | No. of Samples | _Sample Designations |
"OSB-OSB_| OSB both faces | 4'x 8° | 3 | 001A, 0024, 09_3,3‘\
GGS-GGS | GGSbothfaces | 4 x8 | 3 GGI1A. GG2A, GG3A |
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Panel Load Testing Report YE#0207-01, 7/22/02

Test Results for 8 OSB and 8 Galvanized Steel Panels

Test results for 8’ panels are presented as described below:

OSB-OSB
GGS-GGS

Tables No. II-1, II-3, and II-5
Tables No. II-2, II-4, and -5

page 17

Figures No. II-2, II-3, II-4, II-5
Figures No. 1I-6, II-7, II-8, II-9

The results include individual panel results indicated above as well as “average” results in Table
No. II-5 and Figures No. [I-3, II-5, II-7, and II-9. Maximum load and displacement values and
descriptions of panels and failure modes are provided in Tables No.II-3 and I1-4.

Table No. II-1: Results for Compressive Load vs. Deflections for Individual 8" OSB-OSE Panels

Panel OO1A
8'-0"
Vert. Lat.

Compr. | Displ. Displ.

Load Ends | Mid-Ht.
{Ibs) {in.) {in.)

8 0.0000 | -0.0003
1142 | 0.0021 | -0.0015
2797 | 0.0082 | -0.0169
3985 | 0.0091 | -0.0258
6324 | 0.0167 | -0.0417
9372 | 0.0254 | -0.0426
10073 | 0.0281 | -0.0415
11297 | 0.0321 | -0.0416
14080 | 0.0406 | -0.0396
16998 | 0.0497 | -0.0370
21420 | 0.0633 | -0.0343
25662 | 0.0761 | -0.0276
29994 | 0.0897 | -0.0171
34315 | 0.1045 | -0.0068
38470 | 0.1176 | 0.0083
42330 | 01271 | 0.0226
46063 | 0.1399 | 0.0446
49525 | 0.1577 | 0.0709
52446 | 0.1788 | 0.1097
53891 | 0.2040 | 0.1623
53237 | 02171 | 0.1962

Panel O02A
8-0"
Vert. Lat.

Compr.| Displ. Displ.

Load Ends | Mid-Ht.
(Ibs) {in.) {in.}

2 0.0002 | -0.0003
E75 0.0009 | -0.0033
1676 0.0042 | -0.0133
3021 0.0083 | -0.0247
4701 0.0141 | -0.0340
7613 | 0.0233 | -0.0332
10968 | 0.0334 | -0.0325
| 14877 | 0.0455 | -0.0295
18214 | 0.0549 | -0.0248
21214 | 0.0638 | -0.0179
24287 | 0.0726 | -0.0104
27512 | 0.0824 | -0.0008
S0827 | 0.0210 | 0.0109
34220 | 0.1020 | 0.0262

37685 | 0.1151 | 0.0431
41077 | 01279 | 0.0634
44412 | 0.1395 | 0.0802
47572 | 0.1529 | 01202
50421 | 0.1681 | 0D.1563
52977 | 0.2030 | 0.2388
52743 | 0.2086 | 0.2585

Panel O03A
g8'-0"
Vert. Lat.
Compr. | Displ. Displ.
Load Ends | Mid-Ht.
(bs) | (in) (in.)
18 | 0.0438 | 0.0000
600 | 0.0450 | 0.0005
1594 | 0.0468 | -0.0086
3492 | 0.0517 | -0.0179
3760 | 0.0531 | -0.0187
3949 | 0.0545 | -0.0190
4746 | 0.0569 | -0.0228
5825 | 0.0599 | -0.0269
7582 | 0.0631 | -0.0333
9566 | 0.0723 | -0.0341
12262 | 0.0817 | -0.0381
15115 | 0.0898 | -0.0341
18427 | 0.1012 | -0.0301
22020 | 0.0858 | -0.0223
25920 | 0.0923 | -0.0119
29749 | 0.1041 | 0.0020
33597 | 0.1227 | 0.0244
37547 | 0.1387 | 0.0508
41709 | 0.1605 | 0.0879
45004 | 0.2051 | 0.1291
| 44745 | 0.2024 | 0.1311

Mote: Comopressive load does not include the weizht of the load beam or the panels
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Panel Load Testing Report YE#0207-01, 7/22/02 page 18

Table No. II-2: Results for Compressive Load vs. Deflections for Individual 8 GGS-GGS Panels

Panel GG1A Panel GG2A “Panel GG3A
g-0 80" 8-0"
Vert. Lat. Vert. Lat. Vert. Lat.
Compr. | Displ. Displ. Compr.| Dispi. Displ. Compr. | Displ. Displ.
Load Ends Mid-Ht. Load Ends Mid-Ht. Load Ends Mic-Ht.
{bs) (in.) (in.) (Ibs) (inj | (in. (Ibs) (in.) (in.)
1 0.0002 | 0.0019 0 0.0000 | 0.0003 3 | -0.0001 | -0.0001
3 0.0001 | -0.0017 38 | 0.0002 | -0.0007 1427 | -0.0025 | 0.0008
37 | 0.0004 | -0.0005 631 | -0.0006 | -0.0003 | 2375 | -0.0059 | -0.0002
40 | 0.0004 | 0.0004 2302 | -0.0023 | 0.0030 3196 | -0.0074 | 0.0047
108 | 0.0004 | 0.0005 3819 | -0.0033 | 0.0089 3309 | -0.0076 | 0.0048
272 | 0.0008 | 0.0012 5698 | -0.0053 | 0.0148 3441 | -0.0075 | 0.0058
| 645 | 0.0010 | 0.0029 7198 | -0.0045 | 0.0210 4427 | -0.0082 | 0.0082
1696 | 0.0019 | 0.0029 | 7537 | -0.0011 | 0.0242 5552 | -0.0085 | 0.0102
3425 | 0.0038 | 0.0124 7646 | 0.0024 | 0.0256 6846 | -0.0093 | 0.0131
6101 | 0.0071 | 0.0300 7782 | 0.0020 | 0.0260 7396 | -0.0089 | 0.0131
7237 | 0.0079 | 0.0327 8681 | 0.0033 | 0.0265 | 7646 | -0.0090 | 0.0137
7400 | 0.0079 | 0.0332 9444 | 0.0051 | 0.0294 8168 | -0.0089 | 0.0130 |
7589 | 0.0078 | 0.0342 | 10152 | 0.0046 | 0.0315 9238 | -0.0063 | 0.0126
| 7782 | 0.0081 | 0.0347 11047 | 0.0102 | 0.0346 | 9979 | 0.0017 | 0.0063
7946 | 0.0092 | 0.0427 11942 | 0.0155 | 0.0359 9815 | 0.0365 | 0.0054
8568 | 0.0098 | 0.0442 12769 | 0.0272 | 0.0322 10929 | 0.0502 | 0.0052
9376 | 0.1530 | 0.0598 13380 | 0.0431 | 0.0280 12662 | 0.0626 | 0.0090
E 7140 | 0.0738 | 0.1319 12595 | 0.0726 | 0.0227 | 14511 | 0.0757 | 0.0106
7752 | 0.1034 | 0.1632 11496 | 0.1581 | 0.0099 16346 | 0.0849 | 0.0108
7608 | 0.1631 | 0.2054 10285 | 0.2097 | 0.0075 17343 | 0.0904 | 0.0074 |
5266 | 0.2941 | 0.4117 10215 | 0.2114 | 0.0091 16589 | 0.0732 | -0.0066

Note: Compressive load does not include the weight of the load beam or the panels
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TABLE No. II-3: COMPRESSION TEST RESULTS FOR 8’ OSB-OSB PANELS

(does not include the weight of the load beam or the self-weight of the panels)
SAMPLE | PANEL | GAUGE | MAXLD. | DEFL. AT MAX. LOAD. FAILURE
L SIZE LN (IN.) (LBS.) | VERT (IN.) | HORZ (IN.) CHARACTERISTICS
Panels failed by some
001A 48" x 96" 88 53891 0.2040 0.1623 combination of OSB
buckling, galvanized steel
002A | 48" x 96" 88 52977 0.2030 0.2388 spine buckling, and/or foam
crushing near top of panel.
003A 48" x 96" 88 45004 0.2051 0.1291
Load Beam Wt. = 119.8 Ibs.
AVERAGE 50624 0.2040 0.1767 Avg. Panel Wt. = 135.1 lbs.
(range = 134.5 to 135.7 bs.)

TABLE No. I1-4: COMPRESSION TEST RESULTS FOR 8’ GGS-GGS PANELS
(does not include the weight of the load beam or the self-weight of the panels)

' SAMPLE | PANEL | GAUGE | MAXLD. | DEFL AT MAX LOAD. FAILURE
| NO. SIZE LN(IN.) | (LBS) | VERT(IN.) | HORZ (IN.) CHARACTERISTICS
' Panels failed by some
GG1A 48" x 96" 88 0376 0.1530 0.0598 combination of FCB
buckling, OSB cracking,
GG2A 48" x 96" 28 13380 0.0431 0.0280 skins pulling away from
foam, galvanized steel spine
88 buckling, and/or foam
GG3A 48" x 96" 17343 0.0904 0.0074 crushing near top of panel.
] - Load Beamn Wt. = 119.8 lbs.
AVERAGE 13366 0.0956 0.0317 Avg. Panel Wt. = 114.8 Ibs

-

(range = 114.5 to 115.1 Ibs.)
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Table No. II-5: Average Results for Compressive Load vs. Deflections for 8’ Panel

8 OSB-OSB Panels [ 8 GGS-GGS Panels
001A, O02A, O03A GG1A, GG2A, GG3A
Avg. Avg Avg. Avg. Avg Avg.
Compr. Vert. Lat. Compr. | Vert. Lat.
Load Displ. Displ. Load Displ. Displ.
(Ibs.) Ends Mid-Ht. (Ibs.) Ends Mid-Ht.
{in.) {in.) {in.) {in.)
| i 0.0146 | -0.0002 1 0.0000 | 0.0007 |
806 0.0160 | -0.0014 489 -0.0007 | -0.0005
2022 0.0191 -0.0129 1014 -0.0021 | -0.0004
3499 0.0230 -0.0228 1846 -0.0031 0.0027
4928 0.0280 | -0.0314 2412 | -0.0035 | 0.0047
6978 0.0344 -0.0316 3137 -0.0040 | 0.0072
B596 0.0395 | -0.0323 4090 | -0.0039 | 0.0107
10666 0.0458 -0.0327 4928 -0.0026 | 0.0125
13292 0.0529 -0.0325 5972 -0.0010 | 0.0170
15926 | 0.0619 | -0.0297 7093 | 0.0000 | 0.0230
19323 0.0725 -0.0276 7855 0.0007 | 0.0243
22763 | 0.0828 | -0.0208 | 8337 | 0.0013 | 0.0252
26416 0.0940 -0.0121 8993 0.0020 | 0.0261
30185 | 0.0974 | -0.0010 9603 | 0.0067 | 0.0252
34025 | 0.1083 | 0.0135 9901 0.0204 | 0.0280
37718 0.1197 0.0293 10755 | 0.0290 | 0.0272
41358 | 0.1340 | 0.0531 11061 | 0.0598 | 0.0563
44881 0.1497 0.0806 11619 | 0.0839 | 0.0655 |
48192 0.1691 0.1180 11817 | 0.1354 0.0754
50242 0.2094 0.1952 10690 | 0.1929 | 0.1381

Note: Compressive load does not include the weight of the load beam or the panels
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Discussion of Results

Representative resulis for individual panels and for averages for skin sets subjected to compressive
loading are given in tables and figures referenced earlier. Of particular interest are the compressive
“stiffness” values (load/vertical deflection). For example, for OSB-OSB panels #1A and #2A,
stiffness values are in the vicinity of 300,000 Ib./in., as shown in Table No. II-5. In Figure No. II-2,
OSB-OSB panel #3A has a sudden change in the load-deflection curve around 20,000 Ibs. that could
be the result of the panel “seating” under load. Outside of this abnormal portion of the curve, the
slope (stiffness) is similar to panels #1A and #2A.

GGS panels #2 and #3 exhibit zero or slightly negative vertical displacements under low loading.
Thus, using only GGS panel #1A, stiffness can be calculated as shown in Table No. I1-5 to be ~
900,000 Ib./in. or three times that of the OSB panels. This result is not surprising due to the stiffer
steel skins on the GGS panels.

Ultimate compressive strains are in the range of 0.001 to 0.002 for these panels. Calculations for
these strains are presented below based on the ultimate (failure) deflections given in Table Nos. I1-3
and II-4 and gauge lengths of 88" for these 8’ panels. Once again, the OSB panels are not as stiff as
panels containing GGS skins, and, thus, they exhibit more strain.

Lateral “stiffness” values for these panels are more difficult to determine because of the load-
deflection curves possess a high degree of non-linearity. However, selecting values at similar load
points offers an indication of lateral stiffness. Stiffness terms calculated near the 6000 1b. load point
are shown in Table No. 1I-6. The OSB-panels are once again weaker, this time in terms of lateral
stiffness. These stiffness-type numbers represent the average load required to generate 1" of
deflection and also represent the slopes of the load-deflection curves.

Table No. [I-5: Average Compressive “Stiffness” and Strain Values for Panel Sets
“Panel Type | Skin Orientation | Load, P | - Vertical | “Stiffness” | Ultimate |
(Ihs.) Defl., d k=P/d (Ib/in) | Normal Strain
(1) {infin)
| 8" OSB-OSB | OSB both faces | 26,587 | 0.0793 335271 | 00023 |
8" GGS-GGS | GGS both faces ‘ 3425 0.0038 901,316 I 0.0011
Table No. [1-6: Average Lateral “Stiffness” for Panel Sets
Panel Type Skin Orientation | Load Lateral “Stiffness™
P (lbs.) | Defl. d(in) | k=P/d (Ib/in)
| 8"OSB-0SB | OSBbothfaces | 6978 | 00316 | 220823 |
8" GGS-GGS GGS both faces 7093 0.0230 308,391 |
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Table No. [I-7: Average Failure Loads
Panel Type | Skin Orientation | Load, P,
(Ibs.)
8" O5B-OSB | OSB both faces | 50,624
8" GGS-GGS | GGS both faces | 13,366

Although the panels having galvanized skins were stiffer than those having OSB skins, the OSB
skin panels carried more load to failure. That is, more axial load was required to cause a certain
amount of vertical and lateral deflection in the steel panels, but, even though they deflected more,
the OSB panels carried more load before failing. For all panels, failure occurred most often
because of crushing of the foam, buckling of the compression (“e” side) skin, pulling away of the
skins from the foam, and/or buckling of the aluminum spline along the panel edge.

It is unclear why panel #GG1A produced a failure load significantly less than the other two
galvanized steel panels. Nevertheless, until other GGS panels are tested in compression, the
results of this panel must be included in the averaging of results.

Conclusions

Table No. II-8 below summarizes load, deflection, and strain results at calculated maximum
allowable loads. Calculating the maximum axial load for each panel using a safety factor (failure
load/allowable load) of 4.0, both the OSB panels and the GGS panels are able to safely carry typical
axial loads resulting from roof gravity loads. For example, a 40° wide, roof-trussed building carrying
a total roof load of 30 psf would apply 600 plf axial load to the wall panels. This value is less than
the calculated maximum allowable values of 3164 plf for OSB panels and 836 pif for GGS
(galvanized steel) panels. Also, lateral deflections in the panels (due to the load eccentricity) of
[/2945 for OSB panels and L/12200 for GGS panels at allowable loads are well within
recommended deflection limits (L/360, for example).

Table No. II-8: Strains and Deflections at Allowable Loads

Allowable OSB-OSB Panels GGS-GGS Panels
{inie Toid Vertical Deflection | Lateral Lat. Line Load Lateral | Lat. Defl.
p ; (in.) and [Strain] Defl. | Defl. as (plf =P/4") Defl. | as L/xxx
(p{:f} (in./in.) (in.) Lixxx (in.)
3164 0.0512 [0.058%] 0.0326 | 1/2945 N/A N/A N/A
836 N/A N/A N/A 0.0040 [0.004%] | 0.0079 | L/12200
Average Failure Load, Py Allowable Load, Failure Load Allowable Load
Loads (plf) P, =P¢4 (plf) (plf) (pIf)
(S.F.=4.0) 12,656 3164 3342 R36
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Photo No. I-2: Response of 8° OSB-0SB Panel to Compressive Loading
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Photo No. I-4: Closeup of Failure of 8" OSB-0SB Panel Under Compressive Loading
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Photo No. I-6: Response of 8" Galv -Galv. Panel Under Compressive Loading
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Photo No. 1-8: Closeup of Failure of 8" Galv.-Galv. Panel Under Compressive Loading
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PART III - RACKING LOAD TESTING
Test Procedure

Each test consisted of two panels, connected together along their commeon vertical joint, and
standing (96" dimension of each panel was vertical) in the load frame. Thus, the dimensions of
each test sample were 967 x 96”. To prevent panel rotation (uplift), hold down rods were
installed at the edge of the panel to be loaded. One rod was placed on each face of the panel, and
each rod was preloaded with a tension force of 20 pounds. Non-binding lateral guides were usec
along the top edge of each test sample to prevent movement perpendicular to the plane of the
panels during loading. OSB panel skins were nailed with 8d nails at 6 o/c into a 27 x 47 sill and
cap plates. The cap plate was then bolted to the load beam. GGS panel skins were screwed to a
galvanized steel channel sill with sheet metal screws at 6” o/c. The sill channel was bolted to the
load frame. See Figure III-1 and Photo III-1 for details of the test setup.

An in-plane concentric load was applied at the top comer of the panel as described in Section
14.3.3 of ASTM E 72-98 and as shown in Figure ITI-1. A hydraulic jack was used to load a steel
plate bearing on a 4” x 6" timber cap plate at the top of the sample. The applied load was
transferred from the 4" x 6" cap through lag bolts into the 2" x 4” cap plate embedded in the top
of each panel. A pressure transducer was used to record the magnitude of the in-plane load
applied to the top corner of each sample. Each sample was loaded as follows:

e |paded to 790 Ib. and then load removed
s |oaded to 1570 Ib. and then load removed
¢ |oaded to 2360 Ib. and then load removed
¢ |oaded to failure

During each half-cycle of loading, applied loads and deflections were recorded at approximately
1 second intervals. Each panel was evaluated for one test, until panel failure occurred. On all
samples, four displacement transducers (DT) were used to measure three separate displacements
(see Figure I1I-1 for details):

D1) uplift was measured by 2 DT"s placed on opposite faces along the vertical edge where the
load was applied;

D?2) slippage was measured by 1 DT placed on the panel centerline at the lower right
corner of the sample; and

D3) total movement was measured by 1 DT placed on the panel centerline at the upper
right comner of the sample.

Net panel displacement (deformation) was then calculated to be:

E)npl = BE o Dl =2
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Figure No. ITI-1: Test Setup for Racking (in-Plane) Loadi ng

Test Results for 8° OSB Panels and 8' Galvanized Steel Panels

Test results for 8’ panels are presented as described below:

OSB-OSB Tables No. ITI-1, TI-3, and II-5 Figures No. ITII-2 and III-3
GGS-GGS  Tables No. III-2, 14, and I11I-5 Figures No. IIT-4 and III-5

The results include individual panel results indicated above as well as “average” results

(Table No. [TI-4 and Figures No.II-3 and IM1-5). Maximum load and displacement values and

descriptions of panels and failure modes are provided in Tables No. I1I-3 and I0-4. Three

OSB-0SB panels and five GGS-GGS panels were tested.
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Table No. IlI-1: Results for Racking Load vs. Net Deflections for 8 OSB-OSB Panels

8 OSB-0SB Panel
Q02R

8 OSB-0SB Panel
OC3R

Avg, Avg. Avg. Avg.
Racking| Met |[Racking| MNet

Load | Displ. | Load | Displ

(Ibs.) {in.) (lbs.) {in.)

2 0.0001 619 | 0.0583

39 0.0005 | 1232 | 0.1073

59 0.0005 | 1616 | 0.1870

96 0.0017 | 1964 |0.2790

114 | 0.0025 | 2403 | 0.7080

167 | 0.0051 | 2247 [ 0.7164

245 [0.0089 ]| -93 |0.1697

353 | 0.0131 -17 | 0.1678

498 | 0.0180 -3 0.3524

830 |0.0748 1 0.3521

-26 | 0.0600 36 0.1625

-39 0.0084 § 117 [ 0.1624

0 0.0191 | 331 |0.1747

1 0.0190 § 837 | 0.2160

28 0.0082 | 1692 |0.3085

53 0.0090 | 2343 | 0.4250

100 100113 | 2657 | 0.5697

166 | 0.0127 | 2592 | 0.7439

279 10.0171 ¢ 3020 | 0.9128

462 10.0242 | 3395 | 1.0739

781 0.0384 | 3780 | 1.2434

1119 100715 | 3809 | 1.4206

1570 |0.2759 | 3798 | 1.5994

71 02173 ] 3769 | 1.7755

-36 | 0.0371 | 3805 | 1.9524

-1 0.0980 | 4010 | 2.0453

5 0.0980 | 3809 [2.1312

18 0.0373 ] 3860 | 2.2896

46 0.0365 | 3884 | 24675

Avg. Avg, Avg. Avg.
Racking| Net |Racking| Nat

Load | Displ. | Load | Displ

{lbs.) (in.) {Ibs.} {in.)
12 -0.0041f 916 [ 0.1358
35  [-0.0041] 1284 | 0.1628
69 -0.0034] 1736 | 0.2001
100 |-0.0023]| 2076 | 0.2511
166 | 0.0013 ) 2041 | 0.3015
228 | 0.0056 | 2375 | 0.6553
338 1 0.0117 | 2226 | 0.6703
470 |0.0185) -39 |0.1623
636 | 0.0319 -10 0.3406
814 | 0.0942 0 0.3402
-24 | 0.0803 21 01714
-52 0.0103 57 0.1709
-45 {0.0100| 290 |0.1799
0 0.0285 | 1021 | 0.2268
0.0283 | 2108 | 0.3397
i 0.0097 | 2899 | 0.4989
19 0.0096 | 3132 | 0.6994
53 0.0087 | 3417 | 0.9064
126 | 0.0124 | 3580 | 1.0890
262 | 0.0188 | 3789 | 1.2605
453 | 0.0269 | 4027 | 1.4341
528 | 0.0488 | 3844 | 1.6190
1142 | 0.0913 ) 4297 | 1.8101
1697 | 0.3365 | 4489 | 1.9978
1597 | 0.3486 | 4501 | 2.1740
-52 0.0682 | 4804 | 2.3482
-20 | 0.1754 | 4959 | 2.5206
198 | 01756 | 5089 | 26479
35 0.0652 | 4716 | 2.7300
314 | 0.1088 | 4439 | 2.7999

8 05B-05B Panel
O01R
A, Avg, Avg. A,
Racking|{ Net [Racking| Net

Load | Displ. | Load | Displ.

tbs) | (n) | @bs) | (in)
1 |-0.0018] 218 |0.0237
16 000154 391 0.0344
23 [-0.0033] 634 | 0.0533
26 -0.0047§ 1002 | 0.0808
45 -0.0051} 1529 | 0.1260
87 -0.0045¢f 1913 | 0.1712
136 |-0.0003] 2369 | 05171
246 0.0056 368 0.4434
447 0.0161 -123 | 0.0458
814 0113 -d44 0.0405
-38 0.0842 -18 0.0408
-99 0.0031 0 0. 1272
-33 | 0.0019 2 01273
0 0.0321 76 0.0430
1 0.0321 erd | 0.0524
16 0.0033| 638 | 0.0915
53 0.0045 | 1496 | 0.1621
117 0.0066 { 2555 | 0.2595
174 [ 0.0107 | 3064 | 0.3639
276 | 0.0150 ] 4001 | 0.4684
458 | 0.0231 | 4736 | 0.5703
762 0.0447 | 4680 | 0.7434
1172 | 0.0853 | 4595 | 0.9308
1605 | 0.2978 | 4834 | 1.0950
151 0.2468 | 5040 | 1.2543
-81 Q0179 | 5223 | 1.4027
-33 0.0019 | 5387 | 1.5458
-1 0.0687 | 5583 | 1.9117
3 0.0688 | 4732 | 2.0659
49 0.0158 | 4836 | 2.2395
125 | 0.0197 | 4399 |2.4254

524 | 0.1175

112 10.0374 ) 3112 | 2.6533

267 | 0.0394

Note: racking loads does not include weight of top beam and panel self weight
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Table No. ITI-2: Representative Results, Racking Load vs. Net Deflections, 8'GGS-GGS Panels
(GG1R and GGSR are not shown)

8’ GGS-GGS Panel 8' GGS-GGS Panel 8" GGS-GGS Panel
GG4R GG2R GGAaR
Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
Racking| Net |Racking| Net Racking| MNet {Racking| Net Racking| Net JRacking rflet
Load | Displ. | Load | Displ. Load | Displ. | Load | Displ. Load | Displ. | Load | Displ.
(bs) | (n) | (bs) | (in) (bs) | (n) | (bs.) | (in. (bs.) | (in) | (bs.) | (in)
7 loooo2| 792 [0.1544 1 |-0.0017] 539 |0.0605 0 |-0.0003] 541 |0.0497
| 34 0.0024 | 1271 | o.2008 17  |-0.0017] 981 | 0.0988 13 0.0018 | 986 | 0.0846
126 |00114| 1704 | 02613 214 |0.0135| 2497 | 0.2308 78 |-0.0023| 2494 |0.2005
o0 | o209l 2216 | 03247 266 10.0140| -82 |0.1258 171 | 0.0021 15 | 0.1109
298 | 0.0322 | 2752 | 0.3985 563 |0.0323] -54 | 0.0591 460 (00137} -13 | 00412
431 1 0.0466 | 2601 | 0.4082 842 100552 ) -52 |0.0594 828 |0.0435| -4 |0.0405
596 |0.06721 -150 | 0.1644 -56 | 0.0401 65 0.0591 111 0.0367 0 0.0405
802 looasa| 5 |o.1s95 -107_|0.0113| 319 |0.0773 11 |0.0095] 45 |0.0411
ot 0.0805 1 0.1592 125 10.0040 | 610 [ 0.0965 -13 0.0051 108 | 0.0416
19 0.0374 0 169 | 01721 -125 | 0.0042 | 1043 | 0.1467 -14 0.0025 ] 197 | 0.0442
5> |oo03s4] 921 |o0.2701 -123 | 0.0047 | 1878 | 0.2028 0 |ooo81| 3ss |o0.0600
a7 003681 2740 | D.4392 g9 0.0135 | 3395 | 0.3717 27 0.0064 | 1915 | 0.1816
04 00414 | 3927 | 08357 153 | 0.0154 | 3941 | 0.4718 59 0.0066 | 3227 | 0.2838
oa5 [ p.os58 1 4952 | ne4d412 325 | 0.0243 | 4522 | 0.5666 157 | 0.0057 | 3479 | 0.4280
422 | 0.0662 | 5118 | 1.0694 702 10.0421 | 5085 | 0.6584 356 | 0.0162 | 4068 | 0.5747
928 01077 § 5931 | 1.3075 973 | 0.0628 | 5450 | 0.7838 592 0.0330 | 4545 | 0.7286
1083 | 0.1460 § 6246 | 1.5258 1321 | 0.0920 | 5813 | 0.8878 998 0.0592 | 5260 | 0.8753
1626 [ 0.2166 | 6770 | 1.7625 1555 1 0.1363 | 5945 | 1.0153 1591 [ 0.1224 | 5305 | 1.0502
225 0.1951 | 7062 | 1.9599 516 0.1377 | 5672 | 1.1496 265 0.1012 § 5571 | 1.2266
-154 | 0.0895 ) 7353 | 2.2336 -108 | 0.0364 | 5617 | 1.2610 -3 0.0322 | 5764 | 1.4001
4 0.0885 | 6659 [ 2.4805 -115 | 0.0341 | 5877 | 1.3766 -2 0.0285 | 6000 | 1.5885
30 0.0876 | 6875 | 2.9816 68 0.0342 | 5939 | 1.5111 2 00277 | 6172 | 1.7823
97 0.0924 | 6634 | 3.2183 78 0.0358 | 6372 | 1.8247 79 0.0283 | 6465 | 2.0824
222 (0.1026 § 6456 | 3.4597 170 [ 0.0413 § 4910 [ 1.8995 174 | 0.0304 | 4520 | 2.2580
448 |10.1204 | 6254 | 3.7109 273 | 0.0509 302 0.0320
6358 | 3.9648
J 6082 | 4.2935

Note: racking loads does not include weight of ton heam and nanel <elf weicht
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TABLE No. I1I-3: RACKING TEST RESULTS FOR 8’ OSB-OSB PANELS
DEFL. (IN) AT MAX. LOAD
SAMPLE MAX.LD. | UPLIFT | SLIDE | DRIFT NET FAILURE
NO. (LBS) D1 D2 D3 D3-D1-D2 CHARACTERISTICS
Panels failed by some
combination of tearing of the
OO0IR 5593 0.20 0.22 2.33 1.91 OSB around the nails at the
sill and top plates and
bending and shearing of the
002R 5089 0.19 0.24 2.90 247 nails; crushing of the foam;
lifting/tearing of the sill plate;
and separation of the skins
QO33R 4010 0.16 0.16 2.36 2.04 from the foam.
Avg. Panel Wt. = 135.9 lbs.
AVERAGE 4897 0.18 0.19 2.53 2.14 (range = 133.4 to 138.9 Ibs.)

TABLE No. III-4: RACKING TEST RESULTS FOR 8’ GGS-GGS PANELS

DEFL. (IN) AT MAX. LOAD

SAMPLE | MAX.LD. | UPLIFT | SLIDE | DRIET NET FAILURE
NO. (LBS) D1 D2 D3 D3-D1-D2 CHARACTERISTICS
Omitted due to premature lifting of Panels failed by some
GGIR sillchanpe]l = | - L .
combination of tearing of the
" galvanized stee] around the
GG2ZR 6372 0.12 0.05 1.99 1.82 nails and screws at the sill
and top plates and bending
GG3R 6465 (.14 0.05 227 2.08 and Sheaﬂng of the
nails/crews; crushing of the
GG4R 7353 0.08 0.18 2.38 212 foam; lifting/tearing of the
sill plate; and separation of
GGSR 6700 0.07 0.15 2.44 2.22 the skins from the foam.
Avg. Panel Wt. = 114.6 Ibs.
AVERAGE 6723 0.10 0.11 227 2.06 (range = 1124 to 115.8 Ibs.)

62

able | project manual

@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

Panel Load Testing Report YE#0207-01, 7/22/02

Table No. ITI-5: Average Results for Racking Load vs. Net Deflection for 8'Panels

8' O5SB-05B Pansls 8 GGS-GGS Panels
QO01R, O02R, and OO3R GG2R, GG3R, GG4R, GG5R
Racking Racking
[Racking]  Average Load | Average Racking| Average Load | Average
Load |Displacement|(Cont'd)|Displacement Load |Displacement|(Cont'd)|Displacement
(Ibs.) (in.) (Ibs.) (in.) (Ibs.) (in.) (Ibs.) (in.)
5 -0.0019 1741 0.1880 4 -0.0004 357 0.0742
30 -0.0017 1973 0.2506 33 0.0018 603 0.0907
51 -0.0021 2382 0.6268 88 0.0038 936 0.1154
74 -0.0018 1620 0.6100 139 0.0079 1396 0.1569
105 -0.0004 -85 0.1259 199 0.0121 1984 0.2066
161 0.0021 -24 0.1214 240 0.0168 2526 0.2717
240 0.0067 -5 0.2734 314 0.0229 1239 0.2263
356 0.0127 1 0.2732 418 0.0321 -176 0.0843
527 0.0223 45 0.1256 576 0.0435 -138 0.0822
819 0.0940 149 0.1285 B25 0.0665 -53 0.0795
-30 0.0748 440 0.1487 217 0.0575 -89 0.0798
-75 0.0074 1118 0.2016 129 0.0147 18 0.0860
-38 0.0067 2118 0.3029 133 0.0136 17 0.0863
(1] 0.0269 2769 0.4293 94 0.0114 402 0.1229
1 0.0268 3266 0.5792 -72 0.0129 959 0.1663
17 0.0073 3581 0.7402 -34 0.0172 1669 0.2391
49 0.0078 3753 0.9151 20 0.0165 2336 0.3245
90 0.0092 3926 1.0884 65 0.0202 3040 0.4293
155 0.0120 4214 1.2575 128 0.0240 3504 0.5555
269 0.0170 4264 1.4313 208 0.0288 4352 0.6906
458 0.0248 4439 1.6041 311 0.0360 4706 0.8289
790 0.0440 4549 1.7730 465 0.0441 5229 0.9742
1144 0.0827 4580 1.9424 658 0.0575 55A7 1.1250
1624 0.3034 4723 2.1136 925 0.0783 5979 1.2759
606 0.2709 4517 2.2887 1195 0.1082 5934 1.4342
-58 0.0420 4479 2.4790 1607 0.1572 5977 1.6028
-9 0.1140 3983 2.6262 642 0.1474 6078 1.7749
69 0.1141 -136 0.0467 6219 1.9511
34 0.0395 74 0.0452 6282 21326
162 0.0550 -34 0.0490 6295 2.3184
285 0.0595 18 0.0490 6417 2.5022
525 0.0699 55 0.0520 5490 2.6908
846 0.0908 123 0.0574
1323 0.1327 211 0.0641

Note: racking loads does not include weight of top beam and panel self weicht
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Figure No. I1I-3. Average Results for Racking Load vs. Net Deflection for 8" OSB-OSB Panels
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Discussion of Results

Representative results for individual panels and for averages for skin sets subjected to racking
loading are given in tables and figures referenced earlier. In these tables and figures, all panels in
each skin set reveal similar load-deflection charactenistics. That is, the in-plane shearing “stiffness”
values (load/net deflection) are in the range of 2,000-3,500 Ib./in. for these 8§ panels.

The OSB panels were weaker than the GGS panels in terms of in-plane shearing stiffness.
Calculations for these stiffness-type terms are presented below by choosing maximum load, P, and
deflection, d, values from Table No.IlI-3. These stiffness-type numbers represent the average load
required to generate 1" of deflection and can be seen as the slopes of the load-deflection curves.

Table No. III-6: Average In-Plane Shearing “Stiffness” L
"~ Panel Type | Skin Orentation | Max. | Net | “Stiffness”
| Load, P | Defl. d(in) | k=P/d (Ib/in)
{ (bs.) | |
8 OSB-OSB_| OSB both faces icts_@)f;' | 214 2288
8 GGS-GGS | GGS both faces | 6723 206 | 3263

Table No. I1I-7: Deflections at Key Loads
Load = 790 Ibs. Load = 1570 Ibs.
Panel Type _:'ﬁng_l\lat_ “ Avg, Set Set Defl. as | Avg. Max. | Avg. Set | SetDefl. as |
: Deflection | Deflection % of Max. Deflection | Deflection % of Max.
(in.) (in.} Defl. (in.) | (1n.) _ Defl.
8 OSB-OSB |  0.094 0.007 7% 0300 | oo2 | 4% |
| $°GGSGGS | 0066 | 0013 | 20% 0150 | 0050 | 33% |

For the both sets, failure modes were similar. The GGS panels did not appear to tear as easily or
bend the screws at easily as did the GGS panels at the nails. Thus, the GGS panels were able to
carry load with slightly less deflection as compared to the OSB panels. Average set deflections
after releasing 790 Ibs. varied from 0.007" to 0.013".  These average set deflections represent
7% to 20% of the actual deflections at 790 1bs. Average set deflections after releasing 1570 Ibs.
varied from 0.0427 to 0.05".  These average set deflections represent 14% to 33% of the actual
deflections at 1570 Ibs. For all panels, failure occurred most often because of tearing of the skins
around the nails/screws, bending/shearing of the nails/screws, and/or crushing of the foam.
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Conclusions

Considering the maximum load for the panel and a safety factor (failure load/allowable load)
of 4.0, both the OSB and GGS panels can safely sustain typical in-plane shear loads applied to
shear walls in low-rise buildings. As shown in Table No. III-8 below, loads causing net panel
deflections of /400, L/600, and L/800 are within the range of typical shear wall (due to wind)
loads. The deflection (drift) limits shown are those commonly applied to buildings. caused by
loads less than allowable racking loads for the OSB panels. GGS panels, however, must be
limited to a drift of [/240.

Table No. ITT-8: Results at Key Deflections (Drift) 1
Deflection OSB-0SB Panels GGS-GGS Panels
el Load,P | SetDeflection | Load,P | Set Defection
(in.) (Ibs.) (in) (Ibs.) (in)
H/400 = 0.240" 1500 ~(.04 2200 ~0.08
H/600 = 0.160” 1300 ~(.03 1600 ~0.05
H/800 = 0.120™ 1200 ~(.03 1300 ~0.05
Note: “H” = the panel height, which is the same as the panel length, L = 87-07
Table No. III-9: Deflection Results at Allowable Loads
Ultimate | Allowable | Deflection (in.) | Set Defection
Panel Type Load, P | Load, P/4 at Allowable (in.) After
(Ibs.) (Ibs) Load Allowable Load
8’ OSB-OSB 4897 1224 0.120 ~0.03
8" GGS-GGS 6723 1681 0.160 ~0.05

able | project manual

As seen in Table Nos. III-8 and [I1-9, the OSB panels will limit building drift to approximately
H/800 and the GGS panels will limit drift to approximately H/600 at their respective allowable
loads, on an 8" high wall. For example, consider a 40’-0" square, 10°-0" high building subjectec
to a 20 psf wind loading. The wind load on any shear wall is 20 psf x 40°/2 x 10°/2 = 2000 Ibs.
Assuming half of any wall length (40°/2 = 20°) is active as a shear wall, the shear load is resistec
by 20° of a wall giving a shear load (per foot of length) on the wall of 2000 1bs / 20° = 100 plf .
This load equates to 800 Ibs. on a double panel (2 panels = 8" wide), well below the allowable
loads shown above (1224 1bs. and 1681 lbs for OSB and GGS, respectively).
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Photo No. [-1: Test Setup for Racking Loading on 8° OSB-OSB Panel

Photo No. I-2: Response of 8 OSB-0OSB Panel to Racking Loading
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Photo No. I-3: Failure of 8" OSB-0OSB Panel Under Racking Loading

Photo No. I-4: Closeup of Failure of 8° OSB-0SB Panel Under Rackine Loadine
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Photo No. [-6: Response of 8 Galv.-Galv. Panel Under Racking Loading
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Photo No. I-8: Closeup of Failure of 8" Galv.-Galv. Panel Under Racking Loading
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Young Engineering, Inc.

9928 Raddington Lane

Charlotte, NC, 28269
(704) 549-9987

Mr. Andy Hansen

Insulated Component Structures, Inc.
323 Farmington Road

Maocksville, NC 27028

July 22, 2002
Dear Andy,

Attached is the report, “Results of Load Testing on Insulated Wall Panels Having OSB

or Galvanized Steel Outer Skins.” The report summanzes research and testing conducted at UN{
Charlotte in March, 2002 under the supervision of Young Engineering, Inc. on insulated wall
panel samples provided by Insulated Component Structures (ICS). Research and testing was
conducted to evaluate panel behavior under transverse loading, compressive loading, and rackin,
loading. This evaluation is required to satisfy requests for information from ICS clients and fror
building officials. i

All work was performed in accordance to ASTM E72-98 “Standard Methods of Conducting
Strength Tests of Panels for Building Construction.” Testing was conducted on two sets of
panels: one set having both skins of oriented strand board (OSB) and one set having both skins ¢

24 gauge galvanized steel (GGS).

[ have enclosed 1 bound copy of the report for ICS and an unbound set of originals in case you
want to make other copies.

It has been a pleasure working with you, and please let me know if you have questions or

comments.
&ccrcl}fl

David T. Young,
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PART I- TRANSVERSE LOAD TESTING

Test Procedure

The two-point (quarter span) loading method as described in Section 11.3.1 of ASTM E 72-98
(see Figure No. I-1) was used to conduct transverse (bending) loading tests. A 50,000 1b.
hydraulic jack and 50,000 Ib. load cell were used to load a longitudinal steel beam supported b
two transverse beams (with rollers) placed at quarter spans of the panels. Each panel was
evaluated for one test, to panel failure. On all panels, two displacement transducers (DT) were
used to measure midspan panel deflections. The DT’s were attached to the supporting
(stationary) load frame with each DT located approximately 5" from each edge of the panel.

Figure No. I-1: Test Setup for Transverse (Flexural) Loading (from “ASTM E72-98, Fig. 3")

Transverse load testing was performed on the following panels:

Panel Skins Panel Size Number Sample Designations
Type Orientation of Samples
OSB-O5B | OSB both 4 x 8 3 001, 002, 003
GGS-GGS | GGS both 4'x 8§ 3 GG1, GG2, GG3

0SB = 7/16” onented strand board
GGS = 24 gauge galvanized steel
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Test Results for 8" OSB and 8" Galvanized Steel Panels
Test results for transverse loading are presented as described below:

OSB-0O5B
GGS-GGS

Tables No. I-1, I-3, and I-5
Tables No. I-2, I-4, and I-5

Figures No. I-2 and I-3
Figures No. I-4 and [-5

The results include individual panel results indicated above as well as “average” results (Table

No. I-5 and Figures No. I-3 and 1-5). Maximum load and displacement values and descoptions
of panels and failure modes are provided in Tables No. I-3 and [-4.

Tahle No. I-1: Results for Load vs. Deflection for §8' OSB-0OSB Panels

OSB-0SB Panel 001 O5B-05B Panel 002 OSB-OSB Panel 003
8-0 g'-0" 8'-0"
Transverse Average Transverse Average Transverse Average
Load Displacement Load Displacement Load Displacement
(Ibs.} (in.) {Ibs.) (in.) (Ibs.) (in.)
10 0.0009 12 0.0026 <] 0.0001
531 0.1624 205 0.15568 884 0.2506
698 0.2143 876 0.2614 1138 0.3198
895 0.2675 1646 0.4582 1177 0,3334
1410 0.4015 ~ 2605 0.7033 2384 0.6125
2711 0.7189 2556 0.7070 2793 0.7166
4512 1.2333 2539 0.7078 2846 0.7389
4457 1.2767 2653 0.7335 3798 0.9611
4382 1.2791 3166 0.8689 4070 1.0480
4334 1.2806 3613 0.9855 4129 1.0776
4581 1.3437 413 1.1464 4499 1.1664
4912 1.4481 4253 1.2008 4792 1.2539
5091 1.5197 4312 1.2336 4926 1.3028
5193 1.5757 4334 1.2527 5499 1.4577
5269 1.6204 4688 1.3392 5722 1.5456
5565 1.7210 5705 1.6725 6840 1.8777
5811 1.8361 5504 1.8066 7257 2.2139
6131 1.9840 6067 1.9564 6714 2.3794
6314 2.1365 6610 2.1566 6835 26478
6336 2.2254 6174 2.3012 BBO0 2.9638

Note: The transverse load does not include the weight of the load beams and panels
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Table No. I-2: Results for Load vs. Deflection for 8" GGS-GGS Panels

GGS-GGS Panel GG1

GGS-GGS Panel GG2

page 5

GGS5-GGS Panel GG3

8'-0
Transverse Average
Load Displacement
{Ibs.} {in.)

4 0.0001
377 0.0940
892 0.2022

1297 02879
1381 0.3056
2508 0.5036
2393 (1.5041
2622 0.5380
2768 0.5642
2794 0.5724
2801 0.5765
2833 0.5838
3533 0.6985
3788 0.7488
3901 0.7748
4068 0.8059
4528 0.8948 |
4709 0.9417
4799 0.9708
5048 1.0309

g-0"
Transverse Average
Load Displacement
{lbs.) {in.)
¥ 0.0001
517 0.1161
794 0.1713
B15 01771
808 0.1771
1886 0.3665
2086 0.4061
3060 0.5679
3448 0.6454
3506 0.6627
4658 0.8680
4901 0.9598
4869 0.9786
4850 0.9927
4834 1.0013
4793 1.0022
4760 1.0028
4732 1.0034
4710 1.0040
5340 1.1464

g-0"
Transverse Average
Load Displacement
{Ibs.) {in.)
g9 0.0000
g18 0.2053
1223 0.2727
1216 0.2740
1228 0.2777
1308 0.2929
1434 0.3157
1522 0.3322
1820 0.3846
2407 0.4940
2606 0.5343
2970 0.5992
3463 0.7022
3298 0.8499
3578 0.9584
3713 1.0145
3769 1.0502
3796 1.0749
4171 1.2039
4310 1.3331

MNote: The transverse load does not include the weight of the load beams and nanels
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TABLE No. I-3: TRANSVERSE TEST RESULTS FOR 8’ OSB-OSB PANELS
(does not include weight of load beams or panel itself)
SAMPLE | MAX. | MAX. | MAX | PANEL | UNSUP FAILURE
NO. LOAD | LOAD | DEFL SIZE SPAN CHARACTERISTICS
(Ibs.) (psf) (in.) (wxl) (in.)

Panels failed by some combination of

001 6336 207 2.23 | 48" x 96" 52 foam shearing near panel ends; 24 ga.
steel spline buckling near load heam;

002 6610 216 2.15 | 48" x 96" 92 and/or OSB skin cracking near load
beam.

003 7257 237 221 | 48" x 96" 02

Average 6734 220 2.20 | Load Beams Weight = 157.7 lbs. (or 5.14 psf)

defl of L/180 occurs at ~61 psf
defl of 1/240 occurs at ~44 psf
defl of L/360 occurs at ~29 psf

Average Panel Weight =113.6 lbs. (range =112.4 to 114.7 Ibs.)
Average Panel Weight = 3.55 psf

TABLE No. I-4: TRANSVERSE TEST RESULTS FOR 8’ GGS-GGS PANELS
(does not include weight of load beams or panel itself)

SAMPLE | MAX. | MAX. | MAX. | PANEL | UNSUP FAILURE
NO. LOAD | LOAD | DEFL SIZE SPAN CHARACTERISTICS
(Ibs.) (psf) {in.) {(wxl) (in.)

GGl 3043 165 1.03 | 48" x 96" 92
Panels failed by some combination of

GG?2 5340 174 1.15 | 48" x 94" 97 foam shearing near panel ends and 24
ga. steel spline buckling and/or

GG3 4310 141 133 | 48" x 96" 97 pulling from foam near the ends.

Average

(- GG3) 4900 160 L.17 | Load Beams Weight = 157.7 Ibs. (5.14 psf)

defl of L/180 occurs at ~78 psf
defl of L/240 occurs at ~59 psf
defl of L/360 occurs at ~35 psf

Average Panel Weight =113.6 Ibs. (range =112.4 to 114.7 Ibs.)
Average Panel Weight = 3.71 psf

MNate: Effective load carrvine area of each nanel = 487 v 97" = 30 A7 =f
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Panel Load Testing Report YE#0207-01, 6/20/02

Table No. I-5: Average Results for Transverse Load vs. Deflection for 8 Panels

OSB-0O5B Panels
001, 002, and O0O3
Transverse Average
Load Displacement
(lbs.) (in.)
g 0.0012
B85 0.2598
1138 0.3198
1411 0.3977
2495 0.6579
2687 0.7142
2692 0.7233
3705 .9/33
4226 1.1635
4198 1.1682
4404 1.2188
4653 1.3009
4902 1.3873
5346 1.5167
54395 1.5830
6037 1.7571
6312 1.9283
6263 2.0809
6405 2.2469
6433 2.4968

GGS-GGS Panels

GG, GG2, and GG3
Transverse Average
Load Displacement
(Ibs.) (in.)
i 0.0000
| 604 0.1385
969 0.2154
1110 0.2463
1139 0.2534
1901 0.3877
1971 0.4086
2401 0.4794
2679 0.5314
2902 0.5764
3355 0.6596
3568 0.7143
3955 0.7931
3979 0.8638
4104 0.9115
| 4191 0.9408
4352 0.9826
4412 1.0067
4560 1.0596
4900 1.1701

pai

Note: The transverse load does not include the weight of the load cell, load beams. and panel
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Figure No. I-2: Results for Transverse Load vs. Deflection for 8° OSB-OSB Panels
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Figure No. I-3: Average Results for Transverse Load vs. Deflection, 8° OSB-OSB Panel:
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Figure No. I-5. Average Results for Transverse Load vs. Deflection for 8" GGS-GGS Panels
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Discussion of Results

Representative results for individual panels and for averages for skin sets subjected to transverse
loading are given in tables and figures referenced earlier. In these tables and figures, all panels in
each skin set reveal similar load-deflection characteristics. That is, the flexural “stiffness” values
{load/deflection) are in the range of 3500 to 4800 Ib./in. for these 8 panels. Calculations for these
stiffness-type terms are presented below by choosing average load, P, and deflection, d, values from

Table No. I-5 approximately half-way to the ultimate load value. These values are presented below
In Table No. I-6.

Table No. I-6: Average Flexural “Stiffness” Values for Panel Sets
(values taken from Table No. I-5)

Panel Type | Skin Orientation | Load, P Deflection, d “Stiffness”, k=P/d
(1bs.) (in.) (Ib/in)
8’ OSB-OSB | OSB both faces 3705 0.9733 3807
8’ GGS-GGS | GGS both faces 2415 0.5221 4626

For each length panel, the "k values for the GGS panels are greater than those of the OSB panels.
These terms represent the average load required to generate 1" of deflection and can be seen as the
slopes of the load-deflection curves. The greater flexural stiffness in the GGS panels is the result of
the stiffer GGS skins being on of the panels. This greater stiffness is the result of a much higher
modulus of elasticity for the steel (GGS) skins than for the OSB skins.

As shown below in Table No. [-7, the OSB panels failed at higher ultimate loads than did the GGS
panels. The lower ultimate (failure) loads in the GGS panels often resulted from the sudden failure

(buckling) of the aluminum spline along the panel edge. Generally, failure of all panels occurred
from a combination of events but often occurred from crushing of the top skin in flexural

compression, buckling of the aluminum spline, or tearing in the foam core. .

Table No. I-7: Average Failure Loads
Panel Type Skin Ornentation | Load, P
(1bs.)
8’ OSB-OSB | OSB both faces 6734
8’ GGS-GGS | GGS both faces 4900
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Panel Load Testing Report YE#0207-01, 6/20/02 page 11

Conclusions

Considering the maximum uniform load for each panel and a safety factor (failure load/allowable
load) of 4.0, both the OSBE panels and the GGS panels area able to safely sustain typical transverse
wind loads. As shown in Table No. I-8 below, restricting deflections to L/360 permits a transverse
wind load of 29 psf for the OSB panels and a wind load of 35 psf for the GGS panels. Both loadings

exceed typical wind loads on low-rise structures.

Table No. I-8: Results at Key Deflection Limits

Initial Deflection OSB-0OSB Panels GGS-GGS Panels
(in.) Load l Deflection Load Deflection

(pst) {in) (pst) (in.)

L/180 61 0.51 73 0.51

L/240 44 0.38 59 0.38

L/360 29 0.26 35 0.26

ok Failure Load Allowable Load Failure Load Allowable Load

SF=40) | bs) | (s | @bs) T sD | (bs) [ (s [ bs) [ (oD
6734 220 6734 220 4900 160 1225 40

Based on the results presented in Table No. I-8 above, a deflection of L/180 would not be permutted
for either panel because the load causing the deflection exceeds the allowable load for each panel.
For the same reason, a deflection of L/240 would not be permitted for the GGS panels. To maintain
a safety factor of 4.0 against failure load, deflections should be restricted to 1L/200 for OSB panels
and /315 for GGS panels.
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Photo No. I-2: Response of 8 OSB-OSB Panel to Transverse Loading
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ICS Panel Load Testing Report YE #0207-01, 7/22/02 page 13

Photo No. I-3: Failure of 8 OSB-OSB Panel Under Transverse Loading

Photo No. I-4: Closeup of Failure of 8° OSB-OSB Panel Under Transverse Loading
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Photo No. I-6: Response of 8° Galv.-Galv. Panel Under Transverse Loading
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ICS Panel Load Testing Report Y

Phata Nao. I-8: Closeun of Failure of 8 Galv -Galv Panel 1Inder Transverse T.oading
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Intertek

REPORT NUMBER: 101088277SAT-001W

ORIGINAL ISSUE DATE: June 25, 2013
REVISED DATE:

EVALUATION CENTER
Intertek Testing Services NA Inc.
16015 Shady Falls Road
Elmendorf, TX 78112

RENDERED TO

NCFI Polyurethanes
1552 Woltz St.
Mt. Airy, NC 27030

Report of Testing “NCFI 23-119130” for compllance with the applicable

requirements of the followlng criterla: ASTM E84-12c TEST FOR SURFACE
BURNING CHARACTERISTICS OF BUILDING MATERIALS (UL 723, UBC 8-1, NFPA
255

TEST REPORT
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ABSTRACT

Specimen . D.  “NCFI123-119130”

Test Standard: ASTM EB84-12c TEST FOR SURFACE BURNING
CHARACTERISTICS OF BUILDING MATERIALS (UL
723, UBC 8-1, NFPA 255)

Test Date:  June 21, 2013

Client:  NCFI Polyurethanes

Test Results:

FLAME SPREAD INDEX 15
SMOKE DEVELOPED INDEX 300

This report is for the exclusive use of Intertek’s Client and is provided pursuant to the agreement between Intertek
and itz Client. Intenek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek
assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or
damage occasioned by the use of the report. Only the Client is authorized to copy or distribute this report and then
only in its entirety. Any use of Intertek name or one of its marks for the sale or advertisement of the tested material,
product or service must first be approved in writing by Intertek. The observations and test results in this report are
relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has
ever been under an Intertek certification program.

Dokl 2Kt June 25_2013
Darrell Gonzales
Technician 1l

Heviewed and approved:

June 26, 2013

Servando Romo
Project Manager

Intertek
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.  INTRODUCTION

This report describes the results of the ASTM E84-12c TEST FOR SURFACE
BURNING CHARACTERISTICS OF BUILDING MATERIALS a method for
determining the comparative surface burning behavior of building materials. This test
is applicable to exposed surfaces, such as ceilings or walls, provided that the material
or assembly of materials, by its own structural quality or the manner in which it is
tested and intended for use, is capable of supporting itself in position or being
supported during the test period.

The purpose of the method is to determine the relative burning behavior of the
material by observing the flame spread along the specimen. Flame spread and
smoke density developed are reported, however, there is not necessarily a
relationship between these two measurements.

“The use of supporting materials on the underside of the test specimen may lower the
flame spread index from that which might be obtained if the specimen could be tested
without such support... This method may not be appropriate for obtaining comparative
surface burning behavior of some cellular plastic materials... Testing of matenals that
melt, drip, or delaminate to such a degree that the continuity of the flame front is de-
stroyed, results in low flame spread indices that do not relate directly to indices ob-
tained by testing matenals that remain in place.”

This test method is also published under the following designations:

NFPA 255
UL 723
UBC 8-1

This standard should be used to measure and describe the properties of
materials, products, or assemblies in response to heat and flame under
controlled laboratory cenditions and should not be used to describe or
appraise the fire hazard or fire risk of materials, products. or assemblies
under actual fire conditions. However, results of this test may be used as
elements of a fire risk assessment which takes into account all of the
factors which are pertinent to an assessment of the fire hazard of a par-
ticular end use.

Intertek
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Il. PURPOSE

The ASTM E84 (25 foot tunnel) test method is intended to compare the surface flame
spread and smoke developed measurements to those obtained from tests of mineral
fiber cement board and select grade red oak flooring. The test specimen surface (18
inches wide and 24 feet long) is exposed to a flaming fire exposure dunng the 10
minute test duration, while flame spread over its surface and density of the resulting
smoke are measured and recorded. Test results are presented as the computed
comparisons to the standard calibration materials.

The fumace is considered under calibration when a 10 minute test of red oak decking
will pass flame out the end of the tunnel in five minutes, 30 seconds, plus or minus 15
seconds. The fiber cement board which complies with Annex A3 of the ASTM E 84
standard forms the zero point for both flame spread and smoke developed indexes,
while the red oak flooring smoke developed index is set as 100.

lll. TEST PROCEDURE

The tests were conducted in accordance with the procedures outlined in the ASTM
E84. The specimens are placed directly on the tunnel ledges. As required by the
standard, one or more layers of 0.25 inch thick reinforced concrete board are placed
on top of the test sample between the sample and the tunnel lid. After the test, the
samples are removed from the tunnel, examined and disposed of.

IV. REVISION SUMMARY

DATE SUMMARY

Juneg 25, 2013 Qriginal
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V. DESCRIPTION OF TEST SPECIMENS

Date Received:  6M0/2013
Date placed in the conditioning room:  6M0/2013
Conditioning (73F & 50% A H.): 11 days
Specimen Width (in): 24
Specimen Length (ff): 24
Specimen Thickness (in):  6.00
Total Specimen Weight (lbs): 60

Specimen Description:

The specimen was described by the client as "Polyurethane foam”.

The 24-ft. long test specimen consisted of three 8-ft. long foam panels. A picture of the
sample is provided below.

The product was received by our personnel in good condition and given an
identification number of SAT1306130902-004.

Mounting Method:
The specimen was self-supporting. The sample was the same on both sides.

BT .-

Intertek
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VI. TEST RESULTS & OBSERVATIONS

The test results, computed on the basis of observed flame front advance and
electronic smoke density measurements are presented in the following table.

Test Specimen Flame Spread Smoke Developed

Index Index
“NCFI 23-118130" 15 300

The data sheets are included in Appendix A. These sheets are actual print-outs of the
computerized data system which monitors the tunnel furmace, and contain all

calibration and specimen data needed to calculate the test results.

VI. OBSERVATIONS

During the test, the specimen was observed to behave in the following manner.

Time
(min:sec) Observations
0:00 The test burners were turned on.
0:03 Steady ignition was observed.
1:36 Cracking was observed.
4:40 Sagging was observed.
10:00 The test burners were shut off.

After the burners were shut off a 60+ after flame was observed.

After the test, the specimen was observed to be damaged as follows:

Distance

(FEET) Damage Descriptions
0-10 The specimen was heavily charred.

10-15 The specimen charred.

15-19 The specimen surface was charred.

10 - 24 The specimen surface was lightly charred.
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APPENDIX A

ASTM E84
DATA SHEETS

Intertek
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TEST RESULTS

FLAMESPREAD INDEX: 15
SMOKE DEVELOPED INDEX: 300

SPECIMEN DATA . ..

Time to Ignifion (sec): 3

Time to Max FS (sec): 402
Maximum FS (feet) 34
Time to 980 F (sec). Mever Reached

Time to End of Tunnel (sec): MNever Reached
Max Temperature (F) 659
Time to PMax Temperature (sec). 582
Total Fuel Bumed (cubic feet): 4839
FS*Time Area (ft*min): 209

Smoke Area (%A*min): 2743
Unrounded FSI- 15.4

CALIBERATION DATA . ..

Time to Ignition of Last Red Qak (Sec): 42.0
Red Cak Smoke Area (%A min): 85.1

Intertek
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B 20 EXTERIOR VERTICAL CONSTRUCTION
B 2010 EXTERIOR WALLS
A. SYSTEM DESCRIPTION
1. Wall Type 1A
a. Load bearing polyurethane Structural Insulated Panels
(SIPs) with %" GWB on the interior, tongue & groove wood
siding for the exterior finish. SIP sheathing will be ZIP-sys-
tem sheathing with integrated weather barrier.
2. Wall Type 1B
a. Load bearing polyurethane Structural Insulated Panels
(SIPs) with %” GWB on the interior, LP SmartSide siding for
the exterior finish. SIP sheathing will be ZIP-system sheath-
ing with integrated weather barrier.
3. Wall Type 2A
a. Load bearing 2x6 conventionally framed walls with %»” GWB
on the interior, LP SmartSide siding for the exterior finish.
Sheathing will be ZIP-system sheathing with integrated
weather barrier.
4. Wall Type 2B
a. Load bearing 2x6 conventionally framed walls with ¥%»” GWB
on the interior, tongue & groove wood siding for the exterior
finish. Sheathing will be ZIP-system sheathing with inte-
grated weather barrier.
5. Wall Type 3A
a. Load bearing 2x6 conventionally framed walls with %»” GWB
on the interior, LP SmartSide siding for the exterior finish.
Sheathing will be ZIP-system sheathing with integrated
weather barrier.
6. Wall Type 4A
a. Sunroom. Glass walls, aluminum frame, polycarbonate roof.

B. FUNCTIONAL REQUIREMENTS
1. Provide Exterior Wall assemblies, materials, and products that
are manufactured and installed in compliance with all applicable
Building Codes, Regulations and Rules. Refer to Section 1030 Proj-
ect Criteria.
2. Maximum Air Infiltration Rate
a. The wall system shall be sealed to allow at most 0.05 CFM@
50Pa/sf.
3. Heat Transfer - design R- values for walls facing the conditioned
space of the home:
a. R-40 (ft>-F-h/Btu)
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C. COMPONENTS
1. Basis of design: Subject to compliance with requirements, the de-
sign is based on the products, assemblies, and materials as indi-
cated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.
2. Refer to Manufacturer’s Product Data sheets provided at the end
of this section where indicated.
a. Horizontal tongue & groove wood siding for wall type 1A
b. LP SmartSide siding for wall type 1B
3. Furring Strips
a. Common 1x dimensional lumber furring strips placed verti-
cally as needed along the wall.
4. Weather Barrier
a. Integrated weather barrier in 7/16” ZIP System sheathing
5. SIP Panels
a. Eco-Panel Structurally Insulated Panel system. Refer to
section B 1040 for wall construction.
6. Standard GWB
a. %" GWB to meet the thermal barrier requirements of IRC
R316.
B 2020 EXTERIOR WINDOWS
A. SYSTEM DESCRIPTION
1. Window Type 1
a. Triple pane windows with a thermally broken frame meet-
ing all functional requirements below. A window shall be
deemed Type 1if it is between the finished square footage,
as determined by the U.S. Department of Energy Solar De-
cathlon 2017 rules, and the exterior of the building.
2. Window Type 2
a. Glazing not meeting functional requirements 2 and 3 below.
All windows not deemed Type 1 shall be deemed type 2.
B. FUNCTIONAL REQUIREMENTS
1. Provide Exterior window assemblies, materials, and products that
are manufactured and installed in compliance with all applicable
Building Codes, Regulations and Rules. Refer to Section 1030 Proj-
ect Criteria.
2. Maximum U-Value for Type 1:
a. 0.3 (Btu/ft>-F-h)
3. SHGC Coefficient = ~0.35
4. Provide safety glazing at all hazardous locations as required by

able | project manual

code (IRC R308).

@ http:/www.northwestern.house @ HousebyNorthwestern O @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

C. COMPONENTS

1. Exterior windows shall consist of components meeting the func-
tional requirements for Type 1 and Type 2 windows and approved
by the Architect in the quantities and sizes outlined in the Win-
dow Schedule on Sheet A-601 in the construction drawings.

2. Exterior Sunroom enclosure to be provided by Pool & Spa Enclo-
sures, LLC or equivalent product as the Corso Glass patio enclo-
sure.

B 2050 EXTERIOR DOORS
A. SYSTEM DESCRIPTION
1. Exterior Door Type 1A
a. Aninsulated swing door between the finished square foot-
age, as determined by the U.S. Department of Energy Solar
Decathlon 2017 rules, and the exterior.
2. Exterior Door Type 1B
a. An exterior swing door that meets all code requirements for
IRC R302.5.
3. Exterior Door Type 2
a. A multi-pane sliding glass door.
4. Exterior Door Type 2B
a. An exterior sliding glass door.

B. FUNCTIONAL REQUIREMENTS
1. Provide Exterior door assemblies, materials, and products that
are manufactured and installed in compliance with all applicable
Building Codes, Regulations and Rules. Refer to Section 1030 Proj-
ect Criteria.
2. Provide safety glazing at all hazardous locations as required by
code (IRC R308).

C. COMPONENTS
1. Exterior doors shall consist of components meeting or exceeding
the functional requirements for each type of door and approved
by the Architect in the quantities and sizes outlined in the Win-
dow Schedule on Sheet A-601 in the construction drawings.
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ZIP SYSTEM® SHEATHING

MAMUFACTURER

Huber Engineered Woods LLC

10925 David Taylor Drive, Suite 300, Charlotte, NC 28262
B00.5933.5220 = Technical Service: B00.933 9220 %2716
ZIPSystem.com = HuberArchitectlibrary.com

BASIC USE AND APPLICATIONS

ZIF Systemn Roof and Wall sheathing panels are oriented strand
board {0SB), wood structural panels with built-in protective overlays
that eliminate the need for building wrap or roofing felt. Install the
panels, tape the seams with Huber's ZIP Systemn tape, and the
building is rough dried-in. A wide range of roof coverings and wall
claddings can be installed directly over ZIP System sheathing.

When used on a wall, ZIP System sheathing functions as a
combination wall sheathing, code-recognized water-resistive, and air
barrier. The sheathing panel seams are sealed with ZIP System @pe,
protecting the wall from water intrusion.

When Huber's ZIP System sheathing is wutilized for roof applications,
felt underdayment is not required. In wall and roof coverings system
requiring multiple layers of water-resistive barriers or underlayment,
ZIP System is intended to replace on the first layer.

ZIF Systemn sheathing uses a tough, phenolic resign-impregnated
overlay to provide permanent weather resistance, in contact with a
proprietary seam tape that has been extensively tested for long-
term adhesion and flexibility. This combination meets performance
requirements for Grade D weather-resistive barriers in accordance
with ICC Acceptance Criteria AC38.

ZIF Systemn sheathing may be used for roofs and walls in Type V
construction, in Type |l construction as roof sheathing only, and
other construction permitted under the Imternational Residential
Code.

AVAILABLE SIZES

ZIF System Roof and Wall sheathing panels are available in 4" x &
sheets with self-spacing edge profiles and tongue and groowe edge
profile {5/8 only). ZIP System panels are Exposure 1 rated and are
available in the following span ratings and performance categories.

*24/16, Structural 1, 7/16 PERF CAT (4" x &, 9 and 10°)*
*32/16, Structural 1, 1/2 PERF CAT
*40/20, Structural 1, 5/3 PERF CAT

Longer length panels are available for wall applications. Third party
independent testing for ZIP System Roof and Wall sheathing is
conducted by Timberco, Inc. (TECO).

ZIP System Benefits

Superior Moisture
Resistance

Continuous vapor permeable moisture
barrier that blocks out liguid water but

still allows walls to dry out
Mo more delays because of felt or

Ease of Installation

building wraps blowing off
Energy Efficient Code-recognized built in weather and
air barrier
LIMITATIONS

When used as roof sheathing, ZIP Systemn sheathing is limited to
roofs with slopes of 2:12 (1667 percent] or greater. Felt
underlayment is not required on the roof. In reof covering systems
requiring multiple layers of underiayment, ZIF System sheathing is
intended to replace only the first layer. In wall covering systems
requiring multiple layers of water-resistive bamiers, ZIF System
sheathing is imtended to replace only the first layer.

ZIP System sheathing should not be used with adhesively-attached

EIF5, but can be used with mechanically attached EIFS. Awvoid
exposing ZIP System sheathing for more than 180 days.

SUSTAINABLE DESIGN CONTRIBUTIONS

Loww-Emitting Material: No added wrea formaldehyde

Sustainable Forestry Initiative Certified Wood: Harvested,

transported, manufactured, and distributed utilizing sustainable

practices

* Renewable Forest Resources: Composed of primarily young growth
bio-based resources

* Regional Materials: Made in the United 3ates at one of owr 4

regional manufacturing facilities: Broken Bow, OFK; Commerce, GA;

Crystal Hill, VA; and Easton, ME

800.933.9220

100

able | project manual

@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu

ZIPsystem.com


http://
http://www.northwestern.house
http://
http://www.northwestern.house

able | project manual

POTENTIAL LEED CREDIT CONTRIBUTIONS

® Credit IEQ 4.4 Low-Emitting Materials, Composite Wood and
Agrifiber: AdvanTech contains no added urea formaldehyde

* Credit MR 5.1 or 52 Regional Materials: Materials harvested,
processed, and manufactured within Z00 miles of project site.

® Credit MR 2.2 Environmentally Preferable Products — Local
Production {LEED for Homes)

® EA 3 Air Infiltration — Meet air leakage requirements

SUBSTRATE
Before beginning installation, verify wood wall framing is properly
spaced and aligned to continuously support panel edges.

PANEL INSTALLATION
Install ZIP System sheathing in accordance with:

#7IF System Sheathing Installation Manual
=ICC-ES ESR-1473

=|CC-ES ESR-1474

*Requirements of authorities having jurisdiction

When used as roof sheathing, install panels with moisture barrier
surface fadng out, with long edge perpendicular to framing
members, and with short edges fully supported. 5tagger short edge
seams. Long edges are self-spacing; 4-foot panel edges should be
spaced manuzlly approximately 1/8-inch (3 mm) apart.

When used as wall sheathing, install panels positioned with the
water-resistive barrier facing out. The panels may be installed with
the long side of the panel oriented either horizontally or vertically to
the framing members. Walls that are designed to resist lateral shear
forces and sheathed with wood structural panels typically require
solid framing or blocking behind all panel edges. Long edges are self-
spacing; 4-foot panel edges should be manually spaced
approximately 1/8-in (3 mm) apart.

Fasteners:

Install fasteners approved by applicable building codes. Install
fasteners 3/8-inch (9.5 mm) from panel edges. Space fasteners 6
inches (152 mm) on centers on supported panel ends and 12-inches
(305 mm) on center at intermediate supports unless otherwise
spedfied. ZIF System panels have a printed fastening guide for 16-
inch {406 mm) and 24-inch (610 mm) on center fasteners locations.

Tape Installation:

Install ZIP System tape in accordance with manufacturer’s written
instructions as seams, openings, and penetrations. Install windows
and window flashing in accordance with window manufacturer's
written instructions. Details of installation recommendations are
available in AutoCAD and PDF formats at ZIPSystem.com or
HuberArdhitectLibrary.com.

STORAGE AND HANDLUNG

Store and handle products according to manufacturer’s writhen
recommendations. Support panel bundles off the ground. Cower
stored panels with weatherproof protective material; allow sides of
protective material to remain loose to ensure adequate air
circulation. In high-moisture conditions, cut bundle banding to
prevent edge damage to panels. Factory applied packaging is
imtended only for protection during transit.

AVAILABILITY

Huber Engineered Wood's ZIP Systemn Roof and Wall sheathing
panels are manufactured at multiple locations in the U5, They are
available through distributors nationwide. Visit ZIFSystem.com or
contact Huber Engineered Wioods for a retailer near you.

WARRANTY
ZIP Systern Roof and Wall sheathing is furnished with a 30-year

systern  warranty as well as a 30-ear warranty against
manufacturing defects. Visit ZIPSystem.com for limitations and

restrictions.

MOTES AND LIMITATIONS

* Do not use on roof with slopes less than 2:12

* Do not install ZIP Systemn tape in temperatures less than 20° F

* Roof panels edge dips are only required with 7/16 inch thick ZIP
System sheathing on supports spaced greater than 16-inches oc.
Panel edge clips approved to be used with ZIF System Sheathing
are: Simpson Strong-Tie™, PSCA, PSCL and Tamiyn™ PCS models

TECHMICAL SERVICE

Detailed information including specifications, product literature, test
reports, installation instructions, and special applications is available
through Huber Engineered Woods. Please visit ZIPSystem.com or call
B00.933. 9220 EXT 2716 to speak to a technical representative.

AVAILABLE RESOURCES

Section 06 16 13 SHEATHING guide specifications ZIF System Roof
and Wall Sheathing products in C5l 3-part format is awvailable in
MasterSpec®, ARCAT.com, BSD Speclink®, at ZIPSystem.com, and
HuberArchitectLibrary.com.

ZIP 5ystem Sheathing Performance Properties

Exposure Durability DOC P52 Exposure 1
Classification
Panel Grade DOC PS 2 Structural 1*
Moisture Barrier ACIE Grade D WRB
Water Penetration ASTM E331 Passed
Vapor Transmission | ASTM ES6-B 12-16 perms
|panel overiay]
Air Barrier Assembly | ASTM E2357 0.037 Lf{s*m2)
Air Barrier Material ASTM E2178 0.0016 Lf(s*m2) @300 Pa
Wind Driven Rain TAS 100 Passed
|at 100 mph)

8 2015 Huber Engineered Woods LLC. AdvanTech® is a registered trademark of
Huber Engineered Woods LLC. Huber is a registration trademark of .M. Huber
Corporation. HUB-9006 02/16

*Mote: 4' x B 716" ZIP Systemn “Struciural 17 panels are not available in all
areas of the country. Please check with your local supplier for availability in
YOur area.

800.933.9220

@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu

F

ZIPsystem.com

101


http://
http://www.northwestern.house

i AOINY

Bmp-uIslseMULON Aq 9SNOH ™ Z69ZXZ8E8X988E IINSHOUIBISOMULION AQ 9SNOH 2692X28E8%988¢ HINSHO\AiPIgeu™ \(VSN) edS % [00d\2L0Z Azexez \:d ‘HLVd IAVS

ON[] / S3A E - ¥ITIVHL V HLIM M¥ONYL 404 avoy SS300V

E (.-8£9/ ww z9| ssawoly} ) s|pued dIS POOM -

“TIVM - 3dAL LNJN3SVE i

E (..% 2/ ww $9 ssaudIy} ) POOM - :ANNOYD - IdAL LNINISVE i

E ( Buimesp ui 99s ) 511404

N 9|yoid - suou

JININLSTHYY
‘(®oe1q) wad3 o4

|suou HOOA VYLV
‘dl"'ON 30V4
‘VI'ON 30V4

1'e€ sselb Ajojes ‘YINVHONVd SopIS+Saoey

Jesjo ww 9 Dd yedwod jool

pazipoue JaAIIS ‘( 483NnB INOUIM + JOOI ) FTALS

pazipoue dzuolg ‘ STHOO0H
umolq anbiue ‘sSgy1O Xz

:0d

lem - sl

vd

:punoib - SIvy

‘371404d

[ogsel W6-21L

NYILSIMHLHON A9 ISNOH - VSN VdS B 100d

[v16].0-¢

[cro2] .2-9

ub=0

[ogeel uL1-01

logse] .6-21
[ze9el uL-2) [0zl .8-0
a “ __ 00| Jauul Y}Im Uaa1ds ysaw Bulpl|s Jauul + 300| SapIsa|gnop ‘||ISI00p Inoyym ‘Joop Buiyiys ajbuis ypm aoey paxiy Jauul 89d |
o @ = “ “ 300] Jauul YjIm uaalos ysaw Buipl|s Jauul + ¥00| sapIsa|gnop ‘[|1s100p Jnoyum ‘1oop Buiyiys ajbuls yum aoey paxiy Jauul 8od |
INESY = it
ol © i
= ' o | =®~Nr
SRS S W0 7 |
i |
N i o o
mmmmmm =
= " adojs pue juels JnoyIM a2e.ls)
Q (1ypow) VINILTIN OSHOD [opow
2
S o
o [z8e8] .9-.L2 &
[c8z8l u2-L2 —_
S
m [oviz] .0~ N0 3007 B
8 ., e N !
e === === = P = - - - -~ = ]
B ! !
| urNId !
| |
| |
W W
| | —_
nlur X,»‘ \.,Y __/N
iy ["TosT.z-0 losl.z-0 || |
= | | @
= [zLoz] .2-9 ! I
8 - Xy dl dc V1 Xl Ve | &
— | |
W | | W
R | _—
wbm0 , ,
| W !
::::::::::::,,,,:::::::::::::::::::::::::::::,
R e e e e i e e e
w
m o mb Japnb Inoypm + JOOI Yim JTALS Iley
- p— EE -
o &g [eses] .9-22
S8 e
wn AA

ub=0

@ http:/www.northwestern.house @ HousebyNorthwestern O @housebyNU @housebynu

able | project manual

102


http://
http://www.northwestern.house
http://
http://www.northwestern.house

B30 EXTERIOR HORIZONTAL CONSTRUCTION
B 3010 ROOFING
A. SYSTEM DESCRIPTION
1. Theroofing system shall consist of a water resistive barrier and
exterior roof finish applied to the exterior of the roof structure
components, as specified in section B1030.

B. FUNCTIONAL REQUIREMENTS
1. Provide floor construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

C. COMPONENTS
1. Basis of design: Subject to compliance with requirements, the de-
sign is based on the products, assemblies, and materials as indi-
cated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.
2. Water resistive barrier
a. A membrane such as Ice and Water Shield, or equivalent
approved by the Architect.
3. Roofing Finish
a. Composed of a membrane roof system and tapered insu-
lation for drainage on the flat portion of the roof, with a
thermoplastic single-ply membrane with protective walking
surface on the flat portion. The sloped portion of the roof be
comprised of asphalt shingles and GAF Decotech solar pan-
el finish. Roof materials and assemblies must comply with
IRC Chapters 8 and 9. Watertight joint assemblies will be
used where the modules come together for the vertical wall
and horizontal roof joints.
4. Roof Drain Assembly
a. Aroofdrain assembly that meets the functional require-
ments for roofing, approved by the Architect. Drainage will
be off of the South face of the building.

B 3040 TRAFFIC BEARING HORIZONTAL SURFACES
A. SYSTEM DESCRIPTION
1. Wood exterior decking attached to the house.
2. Wood ramps for access to the entry level of the home.

B. FUNCTIONAL REQUIREMENTS
1. Provide floor construction assemblies, materials, and products

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

C. COMPONENTS
1. Dimensional Lumber
a. Standard dimensional lumber shall be the primary compo-
nent for decking and ramps. The sizing and spacing of shall
be as shown in the structural drawings.
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INTERIOR CONSTRUCTION
INTERIOR PARTITIONS

A.

1. This system consists of a modular interior partition system. It is a

SYSTEM DESCRIPTION

mix of face tiled wall and glass interior wall partitions
a. Standard Wall Thickness of 4”
b. Module Width of 48”
Some partitions are made of 3-5/8” metal framing with gypsum
wall board or Tile Backer covering.

FUNCTIONAL REQUIREMENTS

Provide interior partition products that are manufactured and
installed in compliance with all applicable Building Codes, Regu-
lations and Rules. Refer to Section 1030 Project Criteria.

COMPONENTS
Aluminum Frame Interior Partitions

a. Seeproduct data sheet CSI# 10 22 00.
Interior Partition Tiles

a. Seeproduct data sheet CSI# 10 22 23.

INTERIOR DOORS

A.

1.

SYSTEM DESCRIPTION
Interior doors that integrate with the modular interior partition
system. These consist of both sliding and swing interior doors.

FUNCTIONAL REQUIREMENTS

Provide interior doors that are manufactured and installed in
compliance with all applicable Building Codes, Regulations and
Rules. Refer to Section 1030 Project Criteria.

COMPONENTS
Sliding Doors

a. Seeproduct data sheet CSI# 0813 16.
Pivot Doors

a. Seeproduct data sheet CSI# 0813 16.
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— CSI# 08 13 16 TruStile Doors, LLC
BEEIsSTILE 70 Es it A

www.trustile.com

Door Style  Sticking Panel Material Glass Fire Rating Grade
None SS C White Maple N/A Non-Rated Interior
Quote #: SQEFV000890-1 Line #: 1 - Dining to Second Bedroom
TruStile - Marketing Entered By: Alex Dennis
Approval (sign here): Created On: 07/24/2017
Page 3 of 8
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BEEsTILE

TruStile Doors, LLC

1780 East 66th Ave.

Denver, CO. 80229
www.trustile.com

Door Style  Sticking

Panel

40 1/4"
41/2" — 41/2"
41/2" |
21 31/64"
3Il
[
21 31/64"
83 11/16"
3!!
[
21 31/64"
8 3/4"
RH
,, Inside 1-3/4" Eﬂ[lﬂ"
i Outside

*All panels have a vertical grain orientation

Material Glass Fire Rating Grade
TS3000 ss o White Maple 1/4 Sa&?fg'ofad‘ed Non-Rated Interior

Quote #: SQEFV000890-1

Line #: 2 - Second bedroom to guest bedroom

TruStile - Marketing

Entered By: Alex Dennis

Approval (sign here):

Created On: 07/24/2017
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TruStile Doors, LLC

—I— R —I— ® 1780 East 66th Ave.
U 8 I I— E Denver, CO. 80229

www.trustile.com

40 1/4"

70 7/16"
83 11/16"
8 1/4"
RH ; 2
Cross Section Not Available
Inside 5
I} Outside 1
Door Style  Sticking Panel Material Glass Fire Rating Grade

TS1000 oG NA

5/16 Double Sided

White Maple Mirror

Non-Rated Interior

Quote #: SQEFV000890-1

Line #: 3 - Master bedroom to Master bathroom

TruStile - Marketing

Entered By: Alex Dennis

Approval (sign here):

Created On: 07/24/2017
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BEEsTILE

TruStile Doors, LLC
1780 East 66th Ave.
Denver, CO. 80229
www.trustile.com

38 1/8"
511 E_— L 5||
5II
74 1/2"
87 3/4"
8 1/4"
RH
1 n L\ n
n Inside : 1-3/4 | 1 1/2
h Outside 1] -
1/211
Door Style  Sticking Panel Material Glass Fire Rating Grade
TS1000 oG C White Maple N/A Non-Rated Interior

Quote #: SQEFV000890-1

Line #: 4 - Living to Master Bedroom

TruStile - Marketing

Entered By: Alex Dennis

Approval (sign here):

Created On: 07/24/2017
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TruStile Doors, LLC

—I— R —I— ® 1780 East 66th Ave.
U 8 I I— E Denver, CO. 80229

www.trustile.com

38"

5||

74 1/2"
87 3/4"
8 1/4"
1-3/4" %—ﬂ— 1/2"
S
HII
1/2
Door Style  Sticking Panel Material Glass Fire Rating Grade
TS1000 oG C White Maple N/A Non-Rated Interior
Quote #: SQEFV000890-1 Line #: 5 - Master bedroom closet doors
TruStile - Marketing Entered By: Alex Dennis
Approval (sign here): Created On: 07/24/2017

Page 7 of 8
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BEEsTILE

TruStile Doors, LLC

1780 East 66th Ave.

Denver, CO. 80229
www.trustile.com

36"
41/2" —‘ 41/2"
41/2" |
22 53/64"
3"
|
22 53/64"
87 3/4"
3"
|
22 53/64"
8 3/4"
LH ]
Inside Lo 134 ||]—-§~r 174" 1/2"
I} Outside d
*All panels have a vertical grain orientation
Door Style  Sticking Panel Material Glass Fire Rating Grade
TS3000 ss C White Maple 1/4 Sa&?fg'ofad‘ed Non-Rated Interior

Quote #: SQEFV000890-1

Line #: 6 - Guest closet door

TruStile - Marketing

Entered By: Alex Dennis

Approval (sign here):

Created On: 07/24/2017

Page 8 of 8
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DIRTT [Es#1202200 OVERVIEW - TECH SHEET

Build better. CENTER MOUNT GLASS WALL
V2 LOW PROFILE BASE

<t

CENTER MOUNT GLASS WALL V2BASE_TECH_V1-5 - 27Apr2016 1of 1 DIRTT Environmental Solutions
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DIRTT TECH SHEET

COMPONENTS & MATERIALS

Aluminum Extrusions

Architectural Grade and Structural Aluminum Alloys
Vertical & Horizontal Extrusions, Base Track

Standard Frame Profiles
Rectilinear Profile
Curvilinear Profile
Blade Profile
Double Glass Profile

Custom Frame Profiles

Frame Finish Options
Clear Anodized (5 micron standard)
Powder Coated
Veneer Wrapped (Curvilinear and Rectilinear profiles only)
Custom as required

Horizontal Sections
Exposed Horizontal Members in Blade and Curvilinear profiles for
dividing and supporting Center Mount Glass or Tiles.
Center Mount Glass and Tiles are received in PVC Glass Wipes
fitted in center groove of horizontal sections.
Horizontal Member heights are user defined.

Base Track
Aluminum Base Track
Steel Leveler Assembly with vertical adjustment
Carpet Grippers
Two sided tape for hard flooring
Optional Seismic Base track
Optional Low Profile Base

Base Trim
Santoprene Base Trim

Center Mount Tile Options
Glass in V4” (6mm) and %" (10mm) thickness
Clear Tempered Glass
Architectural Glass
Back Painted Glass
Laminated Glass
Center Painted Laminated Glass
V4" (6mm) = ¥&8” (3mm) glass +paint +8” (3mm) glass

%" (10mm) = %6” (5mm) glass +paint +%¢” (5mm) glass)

Chroma-coat (painted) Tiles

Veneer Tiles

Dry Erase Film on MDF Tiles

Fabric Tiles

DIRTT Approved Custom Finishes (COM)

*Selected finish options must meet performance requirements for intended
application including Flame Spread/Core Materials.

Colors and Patterns
See the Finishes Collection on www.dirtt.net for standard
Glass Color and Pattern options.

PVC Components
Frame Connections
Ceiling Trim/Wall Start
Glass Retainer

Rigid /Flex Co-extrusion
Rigid/Flex Co-extrusion
Rigid /Flex Co-extrusion
Black, Charcoal, Silver,
Custom as required

Color Options

DIMENSIONS & DETAILS

Frame
Standard Wall Thickness ~ 4” (102mm)
Minimum Module Width 6” (152mm)

Maximum Module Width

Standard Ceiling Height

Vertical Height Adjustment
%” (10mm) and +1 4" (29mm)
Extended Leveler +2 3" (67mm) overall

60" (1524mm)
Up to 144” (3658mm)

*Frame assemblies exceeding 60” (1524mm) in width or 144" (3658mm) in height,
or both must be validated by DIRTT to confirm walls do not exceed the maximum
allowable deflection per IBC.

Frame Connections
Hidden Links
Visible PVC Zipper

Frame alignment and gap control
At frame connection between frames

Trim Components
Ceiling Trim
Wall Trim

Flexible trim from top of wall to ceiling
Rigid connection from Frame to Base
Building; combined with flexible

Wall Trim

Other Component Connections to Glass Walls
Glass Panels
Door Frames
Corner Connectors
Various Base Building Connections

Other Options
Combination Wall
Stick Built Wall

Combined Glass with Solid Wall
Multiple Butt Joint Glass Segments within
same frame; site assembled

Cornice Height Wall

Curved Glass tiles and extrusions

Glass Spandrel Detail

Mitered Corner Joint

Glass Transom Over Door

DIRTT Approved Custom Solutions

TESTING & APPROVALS

ASTM E72 “Standard Test Methods of Conducting Strength Tests of
Panels for Building Construction

Seismic Engineering Calculations
Seismic Engineering Details

Testing Reports, Details and Approvals are available upon request.

CENTER MOUNT GLASS WALL V2BASE_TECH_V1-5 - 27Apr2016
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DIRTT TECH SHEET

Y4

ASSEMBLED

ISOMETRIC/WALL PANEL

2 ) HORIZONTAL

BASE TRIM CARPET GRIPPER

GLASS WIPE

1 TOP HORIZONTAL

ONO,

FRAME

HORIZONTAL
GLASS WIPE

INTERMEDIATE
HORIZONTAL
FRAME

VERTICAL FRAME

VERTICAL
GLASS WIPE

(s)

TEMPERED GLASS

HORIZONTAL
GLASS WIPE

7

BOTTOM
HORIZONTAL
FRAME

@

BASE TRACK

LEVELER ASSEMBLY

CENTER MOUNT GLASS WALL V2BASE_TECH_V1-5 - 27Apr2016 2 of 2
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DIRTT [Es#I022060 OVERVIEW - TECH SHEET
Build better. FACE TILED WALL (SOLID WALL)
V2 LOW PROFILE BASE

FACE TILED WALL V2BASE_TECH_V1-8 - 27Sep2016 1of 4 DIRTT Environmental Solutions
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COMPONENTS & MATERIALS

Aluminum Extrusions
Architectural Grade and Structural Aluminum Alloys
Vertical & Horizontal Extrusions, Base Track

Horizontal Sections
Partially exposed Horizontal Support Member for dividing tiles and
hanging components; heights user defined.
Hidden Horizontal Member for additional support of face mounted
tiles; heights user defined as required.

Insulation
1" (25mm) thick Insulation, factory installed in frame. Base Insulation
to be field installed in base cavity prior to base trim or scribed tiles.

Base Track
Aluminum Base Track
Steel Leveler Assembly with vertical adjustment
Carpet Grippers
Optional Two Sided Tape for smooth flooring
Optional Seismic Base Track

Base Trim
Santoprene Base Trim
Oversized Solid Tiles scribed to floor on site
Optional V1 Base with Aluminum Trim

Face Mount Tile Options
Chromacoat (painted) Tiles
Wood Veneer on MDF Tiles
Willow® Glass on MDF Tiles
Micro Perforated Wood Veneer on MDF Tiles
Magnetic Marker Board Tiles
Marker Board Tiles
Fabric Tiles; tackable and non-tackable
Frameless Back Painted Glass Tiles
Slat Wall Tiles (Accessory Rail)
DIRTT Approved Custom Finishes

PVC Components
Frame Connections Rigid /Flex Co-extrusion
Ceiling Trim/Wall Start  Rigid /Flex Co-extrusion
PVC Color Options Black ,Charcoal, Silver,
Custom as required

DIMENSIONS & DETAILS

Frame
Standard Wall Thickness 4" (102mm) with Tiles
Minimum Module Width 6" (152mm)
Maximum Module Width 48" (1219mm)
Standard Ceiling Height  Up to 144" (3658mm)
Vertical Height Adjustment
V2 Base -%8" (-9.5mm) and +2%" (+67mm)

*Frame assemblies exceeding 48" (1219mm) in width or 144" (3658 mm) in height,
or both must be validated by DIRTT to confirm walls do not exceed the maximum

allowable deflection per IBC.

Frame Connections
Hidden Links
Visible PVC Zipper

Frame alignment and gap control
At frame connection between frames

Trim Components
Ceiling Trim Flexible trim from top of wall to ceiling
Wall Trim Rigid connection from Frame to Base
Building; combined with flexible
Wall Trim

Other Component Connections to Solid Walls
Glass Panels
Door Frames
Corner Connectors
Various Base Building Connections
Modular Electrical
Conventional Electrical

Other Options
Combination Wall
Curtain Wall

Combined Face Tile Wall with Glass Wall
Installed in front of Base Building Wall
Tiled one side only

Low Wall

Cornice Height Wall

Center Steel Septum

Mitered Corner Joint

Extended Levelers for additional leveling capability

Seismic

Enhanced STC Performance

DIRTT Approved Custom Solutions (Bespoke)

NAUF/NAF MDF

Fire Retardant MDF

TESTING & APPROVALS

Code Compliance Research Report CCRR-1012
Transverse Load ASTM E72
Flame Spread ASTM E84

STC Rating 37-50 (Dependent on wall construction) ASTM EQO

Wall Electrical UL 468975
(Sections & Units)
OSHPD OPM-0044-13

Seismic Engineering Calculations
Seismic Bracing Details

Testing Reports, Details and Approvals are available upon request.
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ISOMETRIC/WALL STRUCTURE
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ISOMETRIC /WALL PANEL
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STC PERFORMANCE
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1 STC Overview

What is STC?

Sound Transmission Class. The Sound Transmission Class (STC) is a single-number rating of a material’s or an assembly’s ability to
resist airborne sound transfer at predetermined frequencies. A partition is given an STC rating by measuring its Transmission Loss over
a range of 16 different frequencies between 125-4000 Hz; this range is consistent with the frequency range of speech. In general a
higher STC rating blocks more noise from transmitting through a partition.

How is DIRTT STC determined?

DIRTT STC ratings are determined by testing predefined wall “specimens” to ASTM E90 standard in a controlled laboratory environment.

The laboratory test consists of 2 Reverberation Chambers; a Transmission Chamber and a Receiving Chamber (Figure 2). Between the
two Chambers is an 8'-0" high x 9'-0" wide (2438mm x 2743mm) opening (Figure 1). DIRTT walls are installed within the opening
filling the void (Figure 3). Utilizing calibrated equipment in the control room, sound is then pushed through speakers in the Transmission
Chamber (in 16 different frequencies) and recorded with microphones in various locations in the Receiving Chamber. By comparing the
transmitted dB levels to the recorded dB levels the sound loss can be measured and an STC rating established.

Figure 1. 8'-0" high x 9'-0" wide (2438mm x 2743mm) opening between Chambers
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WORKSHOP

L/

CONTROL ROOM

l ‘ STC TEST OPENING

/ (2.7m x 2 4m)

Receive Source

. SMALL

RGE REVERBERATION

REVERBERATION CHAMBER
CHAMBE

i 227 CUBIC wz'r:-
311‘3!0 METERS

Figure 2. Receiving Chamber on left side and Transmission Chamber on right side

Figure 3. DIRTT walls installed to fill chamber to chamb

What does it take to increase the STC rating of a wall?

The measurement of noise is calculated in a logarithmic scale measured in decibels (dB). Sound Transmission Class (STC) is roughly the
decibel (dB) reduction in noise a partition can provide.

Perceived loudness doubles for every 10 dB; therefore, 30dB is two times as loud as 20dB and 40dB is 4 times as loud as 20dB.
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It is important to understand that STC performance cannot be accurately estimated or extrapolated from individual material STC
values. STC ratings can only be achieved through laboratory testing to ASTM EQO. It is the combination of materials, insulation and
reverberation cavities within a wall that determine the acoustic performance of a wall.

Through multiple test specimens, it has been determined that STC performance of DIRTT partitions can be improved by addressing
connections to base building elements (perimeter enhancements), by manipulating insulation thickness, and by adding mass to the
outer tiles. See applicable test results on following pages.

What is a Field STC test?

A field STC test is conducted on-site after all walls are installed. This test will take into consideration any leaks in flanking paths such
as dropped ceilings, raised floors, uninsulated connecting base building walls, doors, HVAC, lighting, etc.; if not treated these flanking
paths could dramatically influence the sound performance of the environment. Field STC test results are proven to test below those
determined in a controlled laboratory environment directly due to leaks in flanking paths, because these flanking paths are controlled
“by others”. DIRTT will continue to promote sound masking as a solution to offset sound leaks.

OTHER TERMS
NRC - Noise Reduction Coefficient

Represents sound absorption of the surface of a specific material (not assembly) which determines the reverb or liveliness of a room.

Rw - Weighted Sound Reduction Index

Rw is a single-number rating of a material’s or an assembly’s ability to resist airborne sound transfer at the frequencies 100-4000
Hz. Based on feedback from our sound consultant Rw is more commonly used in Europe; it is also included in our STC reports.

What’s the difference between Rw & STC?

Both are laboratory test results and directly equivalent, however:

STC = Sound transmission class that was originally intended for measuring internal sound transmission such as the human voice
(high frequency).

Rw = Weighted sound reduction index that uses airborne sound and is viewed as being more appropriate for rating the
attenuation of external low frequency noise, such as traffic.

Noise Criterion

Noise Criterion is a single number rating that reflects the loudness within a room or space. This would be affected by the ceiling
height, material, and finish; the floor finish; the room size, and wall finishes, as well as all flanking paths. This rating can only be
determined in the field, after the product is installed, similar to a field STC test.

* DIRTT provides a wall partition system that can be specified in a wide variety of sizes, heights, finishes and applications that
are defined “by others” and therefore can only respond to specific sound testing at the component level. DIRTT will respond to
Noise Criterion by supplying specific STC test reports for the applicable pretested assembly. The project acoustical consultant
can then determine if the walls will meet the requirement. Alternatively, DIRTT can provide a mock-up reflecting actual project
conditions, at the expense of the client, so the product can be evaluated locally.
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DIRTT Performance - Solid Walls

SOLID WALL STC TEST RESULTS (APRIL 2014)

Typical Details (All Tests)

Solid Wall Frame

1/2" (12.7mm) Monolithic MDF Tiles (both sides) with Foam Strip

1" Exposed Low Profile Santoprene (TPE) Base Trim (both sides)

1" - 1.5pcf density Ultratouch Natural Cotton Fiber Insulation by Bonded Logic (varying built up layers)
Base Cavity filled with insulation (as above)

Typical wall to wall connections; Links, Zippers

Wallflower connection to opening (sides)

Ceiling Track connection at opening (top)

Typical Wallflower Trim and Ceiling Trim

Solid Wall 18 STC - Micro-Perforated Veneer on MDF (both sides) - MEANU Report #1403S1
Tile Finish Side A (Source Side): Micro-Perforated Veneer

Tile Finish Side B (Receiver Side):  Micro-Perforated Veneer
Insulation Layers: One (1)
Perimeter Enhancements: No

Solid Wall 33 STC - Chromacoat on MDF (one side) Micro-Perforated Veneer on MDF (opposite side)
- MEANU Report #1403S1

Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Micro-Perforated Veneer
Insulation Layers: One (1)
Perimeter Enhancements: No

Solid Wall 39 STC - Chromacoat on MDF (one side) Micro-Perforated Veneer on MDF (opposite side)
- MEANU Report #1403S1

Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Micro-Perforated Veneer

Insulation Layers: Three (3)

Perimeter Enhancements: Yes (see Section 4 of this report - no Antler treatment applied)

Solid Wall 38 STC - Chromacoat on MDF (both sides) - MEANU Report #140352
Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: One (1)

Perimeter Enhancements: No

Solid Wall 42 STC - Chromacoat on MDF (both sides) - MEANU Report #1403S3
Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: One (1)

Perimeter Enhancements: Yes (see Section 4 of this report - no Antler treatment applied)
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Solid Wall 43 STC - Chromacoat on MDF (both sides) - MEANU Report #1403S3

Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: Two (2)

Perimeter Enhancements: Yes (see Section 4 of this report - no Antler treatment applied)

Solid Wall 39 STC - Chromacoat on MDF (both sides) - MEANU Report #1403S2
Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: Three (3)

Perimeter Enhancements: No

Solid Wall 45 STC - Chromacoat on MDF (both sides) - MEANU Report #1403S3
Tile Finish Side A (Source Side): Chromacoat

Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: Three (3)

Perimeter Enhancements: Yes (see Section 4 of this report - no Antler treatment applied)

Solid Wall 45 STC - Magnetic Markerboard on MDF (both sides) - MEANU Report #140354

Tile Finish Side A (Source Side): Chromacoat
Tile Finish Side B (Receiver Side):  Chromacoat

Insulation Layers: Three (3)
Perimeter Enhancements: Yes (see Section 4 of this report - no Antler treatment applied)
NOTES:

1. Testing results indicated above show a 4-6 STC point gain when perimeter enhancements are used to inhibit gaps at base
building connections.

2. Test results show equal or improved STC performance by modifying one layer of 1" (25mm) thick insulation FROM: Johns
Mannville 1" (25mm) thick .75 - 1 pcf density glass fiber batt insulation TO: 1" (25mm) thick 1.5 pcf Ultratouch Natural Cotton
Fiber Insulation by Bonded Logic in combination with the switch to the Santoprene (TPE) flexible base trim.

3. Each additonal layer of 1" insulation increases performance by 1 STC point per layer

4. Magnetic Markerboard Tiles performed the same as Chromacoat Tiles (any finish on MDF of equal thickness would perform similarly)

Solid Wall STC TESTING (NOVEMBER 2009) CONTINUE ON NEXT PAGE
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SOLID WALL STC TEST RESULTS (NOVEMBER 2009)

Typical Details (All Tests)

Solid Wall Frame

1 inch thick - .75 - 1 pcf density Johns Mansville Glass Fiber Batt Insulation (varying built up layers)
Base Cavity filled with insulation (as above)

Typical wall to wall connections; Links, Zippers

Wallflower connection to opening (sides)

Ceiling Track connection at opening (top)

Typical Wallflower Trim and Ceiling Trim

Perimeter Enhancements (See Section 4 of this report)

Solid Wall 45 STC - MEANU Report 09-05

Tile Style: Monolithic - 1/2" (12.7mm) MDF Tiles (both sides) - Chromacoat Finish

Base style: Tile Scribed to Floor (1/8" Closed Cell Foam Tape applied to cut tile edge - creating seal to floor)

Insulation Layers: One (1)

Solid Wall 50 STC - MEANU Report 09-05B

Tile Style: Monolithic - 3/8" (9.5 mm) MDF Tiles with 1/8" (both sides) with 1/8" (3.2mm) Mass Loaded Vinyl
adhered to full tile backside of tile (full coverage) - Chromacoat Finish

Base style: Tile Scribed to Floor (1/8" Closed Cell Foam Tape applied to cut tile edge - creating seal to floor)

Insulation Layers: Three (3)

Solid Wall 39 STC - MEANU Report 09-05E (Config #6)

Tile Style: Monolithic - 1/2" (12.7mm) MDF Tiles (both sides) - Chromacoat Finish

Base style: Standard Base Trim (1" exposed PVC Base Trim)

Insulation Layers: Two (2)

Solid Wall 44 STC - MEANU Report 09-05E (Config #7)

Tile Style: Monolithic - 1/2" (12.7mm) MDF Tiles (both sides) -Chromacoat Finish with added 3/8" thick x /2" wide
(10mm x 13mm) CSF tape strip continuous across Tile bottom (backside) to seal Tile to Base Trim / frame

Base style: Standard Base Trim (1" exposed PVC Base Trim)

Insulation Layers: Two (2)

Solid Wall 40 STC - MEANU Report 09-05E (Config #8)

Tile Style: Monolithic - 1/2" (12.7mm) MDF Tiles (both sides) -Chromacoat Finish with added 3/8" thick x 12" wide
(10mm x 13mm) CSF tape strip continuous across Tile bottom (backside) to seal Tile to Base Trim / frame

Base style: Standard Base Trim (1" exposed PVC Base Trim)

Insulation Layers: One (1)

NOTES:

Monolithic Tiles vs Segmented Tiles: DIRTT tested 2 identical specimens with the only variation being the addition of Antlers - 3/8"
(9mm)Tile gaps at 30" (762mm) AFF to reflect a typical desk top height, and at 68" (1727mm) AFF to reflect a typical overhead
cabinet height at its top. These Antlers were introduced on both sides of the wall (back-to-back) creating a segmented tile
elevation. The Antlers were also treated with 1/16" (2mm) thick continuous closed cell foam tape to ensure the Tiles sealed against
the frame horizontals. The results showed an overall STC reduction 3 STC points where the tiles were segmented or 1.5 STC Points
per back-to-back Antler condition. Using standard frame-to-frame connections we achieved a 50STC rating; this proves that PVC
Zippers can perform to at least this level.
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DIRTT Performance - Glass Walls

Single Pane Glass Wall

When addressing STC ratings of single pane glass walls it is largely recognized that the best the wall can perform acoustically will
be limited by the properties of the materials being used. Hence, the independent STC rating of the specified finish material must be
considered to “estimate” best wall performance. See table below (Figure 4) for assigned STC ratings for varying glass thicknesses

and types.
Glass Nominal Thickness Construction Detail STC Ratings
Product mm mm

Single pane 3 24

4 29

5 29

6 30

8 30

10 31

12 32

Laminated 6.4 3-.4-3 33

8.4 4-.4-4 35

10.4 5-.4-5 36

Insulated Glass Units 13 3-6-4 27

15 3-8-4 28

Double Windows 110 (4.37) 6-100-4 46

160 (6.37) 6-150-4 47

214 (8.47) 10-200-4 49

Glass Blocks 80 190x190x80 40

Figure 4. Glass STC ratings.

Double Glass Wall

When 2 panes of glass are separated by an air space, the STC rating can vary based on the material, and material thickness
specified, as well as the dimensional gap between the panes. For this reason two different Double Glass (Evil Twin) configurations
were tested to determine how they would perform. See below for results.

Double Glass Wall 37 STC - MEANU Report 09-05C

Standard Double Glass (Evil Twin) Extrusions with monolithic /4" (6mm) clear tempered glass both sides, standard exposed PVC Base.

Double Glass Wall 39 STC - MEANU Report 09-05C

Standard Double Glass (Evil Twin) Extrusions with monolithic V4" (6mm) laminate glass on one side and 3" (10mm) on the other side,
standard exposed PVC Base.
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4 Perimeter Enhancements

1. Wallflower with Closed Cell Foam (CSF) tape applied to full height of Extrusion. One (1) layer of V4" thick x V2" wide (6mm x 13mm)
CSF tape on either side of Wallflower back (broken at centerline) + one (1) layer of 12" thick x 12" wide (13mm x 13mm) CSF tape
on either side of the first Wallflower Extrusion drop. See Figure 5 below.

Figure 5. Wallflower with CSF tape applied to full height of Extrusion

2. Wallflower with CSF tape applied to full height of Extrusion. See Figure 6 below. One (1) layer of /4" thick x 2" wide
(6mm x 13mm) CSF tape on either side of Wallflower back (broken at centerline) + one (1) layer of 2" (13mm) diameter

closed cell backer rod on either side of first Wallflower Extrusion drop (option to Figure 5).

Figure 6. Wallflower with CSF tape applied to full height of Extrusion. Option to Figure 1
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3. One (1) layer of 8" thick x V2" wide (3mm x 13mm) CSF tape applied continuously to top of Ceiling Track on both sides of track
centerline. See Figure 7 below. Fill Ceiling Track void with batt insulation.

Figure 7. Ceiling Track enhancement

4. Apply one (1) layer of 34" thick x 2" wide (16mm x 13mm) CSF tape continuously to top of Glass Wall Horizontal Extrusion
on either side of Ceiling Track gap. CSF tape should be positioned on top Flanges so top Horizontal is capable of engaging
Ceiling Track as well as to allow for Ceiling Trim engagement. See Figure 8 below.

Figure 8. Glass Wall enhancement
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5. Apply one (1) layer of %" thick x 12" wide (16mm x 13mm) CSF tape continuously to top of Solid Wall Horizontal Extrusion
on either side of Ceiling Track gap. CSF tape should be positioned on top Flanges so top Horizontal is capable of engaging
Ceiling Track as well as to allow for Ceiling Trim engagement. See Figure 9 below.

£

A T
A o

)

Figure 9. Solid Wall enhancement

6. Apply V6" (2mm) CSF tape to Horizontal Extrusions behind Tiles; Tiles press fit over CSF tape for seal. This is at Antler and Thief
Extrusions. See Figure 10 below.

Figure 10. CSF tape applied to Horizontal Extrusions behind Tiles
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7. Apply V4" thick x 1" wide (6mm x 25mm) CSF tape applied continuously to underside of base track (Figure 11).

Figure 11. Base Track enhancement

CSF tape inserts are required at all frame to frame, and frame to base building connections above and below Zipper ends, or where
light gaps appear. Where there’s light penetration, there’s sound loss.
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DIRTT [E8#¥102223] WALL FINISHES - TECH SHEET
Build better. CHROMACOAT TILES
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COMPONENTS & MATERIALS

Tile Substrate
2" (12.7mm) MDF (Medium Density Fiberboard)

Mounting Components
Hanger Clips (Panel Hooks)
%4 Bats Clips

Nylon
Nylon

Chromacoat Finish
DIRTT Chromacoat is a waterborne painted finish resulting in fewer
VOC’s than low VOC latex paint

Standard Colors
See www.dirtt.net for standard DIRTT color options

Finish Options
Custom Chromacoat match available upon request

DIMENSIONS & DETAILS

Minimum Tile Width
Maximum Tile Width*
Maximum Tile Height*

55" (143mm)
60" (1524mm)
120" (3048mm)

*Tiles can be oriented vertically in a monolithic application or
horizontally to span multiple frames; overall size cannot exceed 60"
(1524mm) in 2 directions.

Tile Connections to Solid Frame
Hanger Clips located at top of tiles
34 Bats Clips located on bottom edges
%4 Bats Clips located intermediately between clip lines greater
than 1008mm (39'/¢”)

Testing and Approval
ASTM E84-05 “Standard Test Methods for Surface Burning
Characteristics of Building Materials”

Standard MDF Finish Substrate

Flame Spread/Smoke Developed 115/120

Finish Classification Class C
FR MDF Finish Substrate

Flame Spread/Smoke Developed 5/10

Finish Classification Class A
MDF with MLV Backer

Flame Spread/Smoke Developed 75/85

Finish Classification Class B
FR MDF with MLV Backer

Flame Spread/Smoke Developed 5/20

Finish Classification Class A

CAN/ULC S102 “Standard Test Methods for Surface Burning
Characteristics of Building Materials and Assemblies”

Standard MDF Finish Substrate

Flame Spread/Smoke Developed 150/100!
FR MDF Finish Substrate
Flame Spread/Smoke Developed 45/75

1. Assigned flame spread rating for thin surface coatings found in table
D-3.1.1.A per item D-1.3.4 of the National Building Code of Canada

*Please note testing reports, details and approvals are available upon request.

Electrical and Communications Option
Cutout ports for Electrical and Communication boxes
See Electrical Information Tech Sheets for electrical options

Substrate Options
Urea Formaldehyde Free MDF
NAUF (No Added Urea Formaldehyde) MDF
FSC (Forest Stewardship Council) Certified MDF
FSC + NAUF MDF
FR MDF
MLV (Mass Loaded Vinyl)

Tile Configuration Options
Tiles oversized to be scribed to the floor
Tiles can be applied over multiple frames

CHROMACOAT TILES_TECH_V1-9 - 19May2016
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D | RT T DIRTT Finish Classifications
} Testing in accordance with ASTM E84
Build better. By Intertek Testing Services NA Inc.
Updated: June 2016

Finish Classifications have been established for the DIRTT standard finishes listed below in accordance with the ASTM E84 test as
required by Section 803.1 the International Building Code (2012 edition). Flame Spread testing must be conducted on all interior
finishes to establish a Finish Classification which corresponds with Table 803.9 in the IBC that limits finish use in buildings based on
Occupancy Type, Location in the Building, and Sprinkler inclusion / exclusion. This does not imply DIRTT walls are fire-rated; our
walls cannot be specified where fire-resistance ratings are required.

DIRTT Tile Flame Spread Ratings / Finish Classification (Standard MDF Core/Glass)

Finish Assembly / Flame Spread Smoke Development Finish
Material ] Index_______....._..Index Classification
Chromacoaton MDF 15 X200 Co.
Chromacoat on MDF w/ MLV Backer ... .. T 85 ] B
VeneeronMDF . 150 35 Co.
Veneer.on MDF.w/ MLV Backer. ... ... 180 205 Co.
Thermofoilon MDF 90 e A00 Co.
Writeaway FilmonMDF 110 300 Co.
Magnetic Markerboard on MDF____ ... | O e B0 A
Class A Fabric on MA Board (V2- Tackable) ... S e S A
Class A Fabric on MA Board w/IVIDF Backer (V3 -Tackable) 25 ... .. ... 85 ] A
Class A Fabric on MDF (Non-Tackable) ... . 8 350 Co.
Back Painted Frameless Glass ... .| O e O A
Back Painted Magnetic Frameless Glass ... .. 10 S A
Wrapture Filmon MDFE 05 e A00 ] B
MicroPerforated Veneeron MDF .. .. 105 800 Co.
MicroPerforated Thermofoil on MDF________._ . . 55 3000 B ...
Willow Glasson MDF______ 140 300 Co.
Magnetic Willow Glasson MDF__________ ... 10/15 e B0/90 A

ASTM E84 Flame Spread / Smoke Development Finish Classifications:

Class A: Flame spread index 0-25; smoke-developed index 0-450.

Class B: Flame spread index 26-75; smoke-developed index 0-450.

Class C: Flame spread index 76-200; smoke-developed index 0-450.
DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.D0CX Page 1 DIRTT ENVIRONMENTAL SOLUTIONS
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Updated: June 2016

DIRTT Tile Flame Spread Ratings / Finish Classification (Flame-Retardant MDF Core):

Finish Assembly / Flame Spread Smoke Development Finish
Material ] Index____._........Index Classification
Chromacoaton FRMDF .. S e A0 A
Chromacoat on FR MDF w/ MLV Backer . . S e 20 A
Veneeron FRMDF . = S A
Veneer.on FRMDF w/ MLV Backer ... ... 1S A A
Thermofoilon FRMMDF_ .. 25 00 A
Writeaway Filmon FRMDE 3 250 ] B
Magnetic Markerboard on FRLPL ... | O 90 A
Class A Fabric on IVIA Board w/FR MDF Backer (V3 -Tackable) . 25 ... .80 A
Class A Fabric on FR MDF (Non-Tackable) . . 20 250 A
Wrapture Filmon FRMDF_ . 1 S A
Micro Perforated Veneer on FRIMDF . 55 90 ] B
Micro Perforated Thermofoil on FRIMDF_______ . 10 S A
Willow Glasson FRMDF .. 120 MO Co.
Magnetic Willow Glasson FRMDF. ... 10/20 o BOMSS A

ASTM E84 Flame Spread / Smoke Development Finish Classifications:

Class A: Flame spread index 0-25; smoke-developed index 0-450.

Class B: Flame spread index 26-75; smoke-developed index 0-450.

Class C: Flame spread index 76-200; smoke-developed index 0-450.
DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 2 DIRTT ENVIRONMENTAL SOLUTIONS
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D | RT T DIRTT Finish Classifications
. . Testing in accordance with ASTM E84
Build better. By Intertek Testing Services NA Inc.
Updated: June 2016

Applicability

DIRTT has tested all finishes to ASTM E84 to confirm finish classification; however, how the finishes are applied is up to the
local Distribution Partner in concert with the design team / Professional of Record. Please refer to Table 803.9 in the
International Building Code for a guideline to applicability of finishes. Other sections of the code, or variations adopted at
the state level may apply; therefore, finishes applications should be validated with the Professional of Record to confirm
compliance with the presiding Authority Having Jurisdiction for each install location.

International Building Code (2012) Reference

803.9 Interior finish requirements based on group.

Interior wall and ceiling finish shall have a flame spread index not greater than that specified in Table 803.9 for the group
and location designated. Interior wall and ceiling finish materials tested in accordance with NFPA 286 and meeting the
acceptance criteria of Section 803.1.2.1, shall be permitted to be used where a Class A classification in accordance with
ASTM E 84 or UL 723 is required.

TABLE 803.9 INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCY*

SPRINKLERED' NONSPRINKLERED
GROUP Interior exit stairways, interior | Corridors and enclosure for Rooms and Interior exit stairways, interior | Corridors and enclosure for Rooms and
exit ramps and exit exit access stairways and exit enclosed exit ramps and exit exit access stairways and exit enclosed
passageways”" " access ramps spaces” passageways”' * access ramps spaces”
A-18.A-2 B B c A Al 8®
o B B C A pe c
B E M, B c c A B c
R-4 B C C A B B
F C C C B C C
H B B C: A A B
I-1 B C C A B B
1-2 B B B! A A B
1-3 A A C A A B
I-4 B B B™! A A B
R-2 C C C B B C
R-3 C C C C C C
S C C C B B C
U No restrictions No restrictions

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m2.

a. Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the
grade lobby where applied directly to a noncombustible base or over furring strips applied to a noncombustible base and fireblocked as required by
Section 803.11.1.

b. In other than Group I-2 occupancies in buildings less than three stories above grade plane of other than Group I-3, Class B interior finish for
nonsprinklered buildings and Class C interior finish for sprinklered buildings shall be permitted in interior exit stairways and ramps.

c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire-resistance rating is required for
structural elements, the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered
enclosing spaces and the rooms or spaces on both sides shall be considered one. In determining the applicable requirements for rooms and enclosed
spaces, the specific occupancy thereof shall be the governing factor regardless of the group classification of the building or structure.

d. Lobby areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials.

e. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less.

f. For places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted.
g. Class B material is required where the building exceeds two stories.

h. Class C interior finish materials shall be permitted in administrative spaces.

i. Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less.

j. Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in corridors and exit access stairways
and ramps.

k. Finish materials as provided for in other sections of this code.

I. Applies when protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2.

DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 3 DIRTT ENVIRONMENTAL SOLUTIONS
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MDF Substrates

Standard MDF:

DIRTT uses %" (13mm) thick Flakeboard Superior MDF as the default substrate for all tile finishes that utilize a wood
substrate. This raw material offers a flame spread/smoke developed performance of 110/180 when tested in accordance
with ASTM E84 which is representative of a Class C material. Per the American Wood Council (AWC); “if the material is
homogeneous, flame spread may be considered nearly independent of material thickness greater than %” (6.4mm).”

FR (Fire Retardant) MDF (NAF):

DIRTT uses %" (13mm) thick Sierra Pine Medite FR as the substrate when a Fire Retardant Treated Wood is required to
provide an enhanced finish classification. This raw material offers a flame spread/smoke developed performance of 15/95
when tested in accordance with ASTM E2768-2011 which is representative of a Class A material. ASTM E2768-2011 is a
Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min Tunnel Test)
which is a requirement of Section 2303.2 qualifying Fire Retardant Treated Wood.

International Building Code (2012) Reference

2303.2 Fire-retardant-treated wood.

Fire-retardant-treated wood is any wood product which, when impregnated with chemicals by a pressure process
or other means during manufacture, shall have, when tested in accordance with ASTM E 84 or UL 723, a listed
flame spread index of 25 or less and show no evidence of significant progressive combustion when the test is
continued for an additional 20-minute period. Additionally, the flame front shall not progress more than 10.5 feet
(3200 mm) beyond the centerline of the burners at any time during the test.

NAF (No Added Formaldehyde) MDF:

DIRTT uses %” (13mm) thick Sierra Pine ARREIS® sustainable design fiberboard as the substrate when a NAF / NAUF
material is required to gain LEEDS points or to meet local code or standards requirements. This raw material is classified as
Class C material per the AWC.

FSC (Forest Stewardship Council) MDF / wood products:

DIRTT is Chain of Custody certified to sell products as “FSC Pure and FSC Mixed” by Scientific Certification Systems (SCS) in
accordance with the rules of FSC to the FSC Standard: FSC-STD-40-004 V2-0. DIRTT’s Certification Code is SCS-COC-000848.
All MDF substrates can be ordered as FSC but must be addressed prior to order placement with info@dirtt.net to confirm
pricing and any manufacturing lead-time concerns.

Mass Loaded Vinyl (Acoustic Enhancement)
Finished tiles utilizing a 1/8” (3mm) thick Mass Loaded Vinyl (MLV) backing material for enhanced STC performance will
utilize an MDF or FR MDF that is 3/8” (10mm) thick. This will result in an overall finished tile thickness of %4” (13mm).

DIRTT Environmental Solutions manufactures a wide variety of solutions and options. It is the responsibility of the
Professional of Record in conjunction with the Distribution Partner to ensure product applications meet the intent of the
governing code and is adequately justified to the satisfaction of the Authority Having Jurisdiction.

DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 4 DIRTT ENVIRONMENTAL SOLUTIONS
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DIRTT [ES#1062223] WALL FINISHES - TECH SHEET
Build better. VENEER TILE

VENEER TILE_TECH_V1-3 - 19May2016 1 of 2 DIRTT | AGILE ARCHITECTURAL SOLUTIONS
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COMPONENTS & MATERIALS

Tile Substrate
42" (12.7mm) MDF (Medium Density Fiberboard)

Tile Backer
3A Gator-Ply

Mounting Components
Hanger Clips (Panel Hooks) Nylon
%4 Bats Clips Nylon

Veneer Finish
Water Based Stain with UV Cured Waterborne Lacquer finish coat

Veneer Species and Colors

DIRTT standard Architectural Grade Wood Veneer
Cherry
Oak
Walnut
Machine Figured Anigre
Anigre
Beech™
Fir*®
Maple*

See www.dirtt.net for standard DIRTT stain options.

*Clear coat Finish on Natural Veneer Only. No Color Stain Available

Finish Options
Custom Stain match upon request
Custom Veneer upon request
FSC (Forest Stewardship Council) Veneer
*DIRTT does not permit the use of Customers Own Material (COM — Veneer)

DIMENSIONS & DETAILS

Minimum Tile Width 55" (143mm)
Maximum Tile Width* 60" (1524mm)
Maximum Tile Height* 120" (3048 mm)

*Tiles can be oriented vertically in a monolithic application or
horizontally to span multiple frames; overall size cannot exceed 60"
(1524mm) in 2 directions.

Tile Connections to Solid Frame
Hanger Clips located at top of tiles
%4 Bats Clips located on bottom edges
34 Bats Clips located intermediately between clip lines greater
than 1008mm (39'/¢")

Testing and Approval
ASTM E84-05 “Standard Test Methods for Surface Burning
Characteristics of Building Materials”

Standard MDF Finish Substrate

Flame Spread/Smoke Developed 150/35

Finish Classification Class C
FR MDF Finish Substrate

Flame Spread/Smoke Developed 15/25

Finish Classification Class A
MDF Finish Substrate w/ MLV Backer

Flame Spread/Smoke Developed 180/105

Finish Classification Class C
FR MDF Finish Substrate w/ MLV Backer

Flame Spread/Smoke Developed 15/15

Finish Classification Class A

CAN/ULC S102 “Standard Test Methods for Surface Burning
Characteristics of Building Materials and Assemblies”

Standard MDF Substrate

Flame Spread/Smoke Developed 150/100
FR MDF Substrate
Flame Spread/Smoke Developed 55/90

1. Assigned flame spread rating for thin surface coatings found
in table D-3.1.1.A per item D-1.3.4 of the National Building Code
of Canada

*Please note testing reports, details and approvals are available upon request

Electrical and Communications Option
Cutout ports for Electrical and Communication boxes
See Electrical Information Tech Sheets for electrical options

Substrate Options
Urea Formaldehyde Free MDF
FSC Certified MDF
FSC + NAF MDF
FR (Fire Retardant) MDF (NAF)
MLV (Mass Loaded Vinyl)

Tile Configuration Options
Tiles oversized to be scribed to the floor
Tiles can be applied over multiple frames

VENEER TILE_TECH_V1-3 - 19May2016

2 of 2

DIRTT | AGILE ARCHITECTURAL SOLUTIONS
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DIRTT [ES#1022237] WALL FINISHES - TECH SHEET
Build better. WILLOW GLASS TILES

WILLOW GLASS TILES_TECH_V1-3 - 19May2016 1of 2 DIRTT Environmental Solutions
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COMPONENTS & MATERIALS

Tile Substrate
2" (12.7mm) MDF (Medium Density Fiberboard)

Willow Glass
Willow® Glass by Corning® is a thin, light glass (200 micron thick)
laminated over a waterborne painted finish on MDF. This provides
the ability to print on the underside of the Willow Glass while
retaining standard MDF tile mounting components and finish options.

Chromacoat Finish
DIRTT Chromacoat is a water-borne painted finish

Mounting Components
Hanger Clips (Panel Hooks)
%4 Bats Clips

Nylon
Nylon

Standard Colors
See www.dirtt.net for standard DIRTT options, selected in ICE

Finish Options
Standard Solid Color Chromacoat
Printed Graphics or Patterns
Custom Solid Color Chromacoat*
Custom Printed Graphic

* Custom Chromacoat match available upon request

DIMENSIONS & DETAILS

Minimum Tile Width
Maximum Tile Width*
Maximum Tile Height*

5%" (143mm)
46" (1168mm)
120" (3048mm)

* Tiles can be oriented vertically in a monolithic application or
horizontally to span multiple frames; overall size cannot exceed 46"
(1168mm) in 2 directions.

Tile Connections to Solid Frame
Hanger Clips located at top of tiles
%4 Bats Clips located on bottom edges
%4 Bats Clips located intermediately between clip lines greater
than 39'/¢” (1008 mm)

Testing and Approval
ASTM E84-05 “Standard Test Methods for Surface Burning
Characteristics of Building Materials”

Willow Glass on MDF Substrate
Flame Spread/Smoke Developed
Finish Classification

(test pending)
(test pending)

CAN/ULC 5102 “Standard Test Methods for Surface Burning
Characteristics of Building Materials and Assemblies”

Willow Glass on MDF Substrate
Flame Spread/Smoke Developed (test pending)

* Testing reports, details and approvals will be available upon request.

Electrical and Communications Option
Cutout ports for Electrical and Communication boxes
See Electrical Information Tech Sheets for electrical options

Tile Configuration Options
Tiles can be applied over multiple frames
Tiles oversized to be scribed to the floor*

* Tiles scribed to the floor on-site require special equipment and specific
procedures must be followed.

WILLOW GLASS TILES_TECH_V1-3 - 19May2016
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C20
C 2010

C 2030

able | project manual

INTEROR FINISHES
WALL FINISHES

A.

1.

SYSTEM DESCRIPTION
The selected interior wall finishes provide a consistent and aes-
thetically pleasing design appearance.

FUNCTIONAL REQUIREMENTS

Provide floor construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

COMPONENTS
Basis of design: Subject to compliance with requirements, the de-
sign is based on the products, assemblies, and materials as indi-
cated below. Subject to compliance with requirements, provide
equal products as determined by the Architect.
DIRTT Tile Finish Classifications
a. ASTM E84 test results on DIRTT standard finishes. See at-
tached product data sheet CSI# 10 22 23.
GWB on SIP Walls
a. Interior faces of all SIP walls to be covered with %»” GWB as
an approved thermal barrier per code requirements.

FLOORING

A.

1.
2.

SYSTEM DESCRIPTION
Hardwood flooring in primary living and traffic areas.
Tile flooring in bathroom areas.

FUNCTIONAL REQUIREMENTS

Provide floor construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

COMPONENTS

Specific components will be determined by the Architect in ac-
cordance with the functional requirements. This will include the
following flooring types:

%” Hardwood Flooring

Tile Flooring

@ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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C 2050 CEILING
A. SYSTEM DESCRIPTION
1. 5/8” GWB on metal stud in all ceiling spaces

B. FUNCTIONAL REQUIREMENTS
1. Provide floor construction assemblies, materials, and products
that are manufactured and installed in compliance with all ap-
plicable Building Codes, Regulations and Rules. Refer to Section
1030 Project Criteria.

C. COMPONENTS
1. Specific components will be determined by the Architect in ac-
cordance with the functional requirements. This will include the
following flooring types:
2. Standard GWB
3. Metal Studs
a. Type and spacing determined using IRC 804.3.1
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D | RTT DIRTT Finish Classifications [CSI#: 10 22 23

. } Testing in accordance with ASTM E84
Build better. By Intertek Testing Services NA Inc.
Updated: June 2016

Finish Classifications have been established for the DIRTT standard finishes listed below in accordance with the ASTM E84 test as
required by Section 803.1 the International Building Code (2012 edition). Flame Spread testing must be conducted on all interior
finishes to establish a Finish Classification which corresponds with Table 803.9 in the IBC that limits finish use in buildings based on
Occupancy Type, Location in the Building, and Sprinkler inclusion / exclusion. This does not imply DIRTT walls are fire-rated; our
walls cannot be specified where fire-resistance ratings are required.

DIRTT Tile Flame Spread Ratings / Finish Classification (Standard MDF Core/Glass)

Finish Assembly / Flame Spread Smoke Development Finish
Material ] Index_______....._..Index Classification
Chromacoaton MDF 15 X200 Co.
Chromacoat on MDF w/ MLV Backer ... .. T 85 ] B
VeneeronMDF . 150 35 Co.
Veneer.on MDF.w/ MLV Backer. ... ... 180 205 Co.
Thermofoilon MDF 90 e A00 Co.
Writeaway FilmonMDF 110 300 Co.
Magnetic Markerboard on MDF____ ... | O e B0 A
Class A Fabric on MA Board (V2- Tackable) ... S e S A
Class A Fabric on MA Board w/IVIDF Backer (V3 -Tackable) 25 ... .. ... 85 ] A
Class A Fabric on MDF (Non-Tackable) ... . 8 350 Co.
Back Painted Frameless Glass ... .| O e O A
Back Painted Magnetic Frameless Glass ... .. 10 S A
Wrapture Filmon MDFE 05 e A00 ] B
MicroPerforated Veneeron MDF .. .. 105 800 Co.
MicroPerforated Thermofoil on MDF________._ . . 55 3000 B ...
Willow Glasson MDF______ 140 300 Co.
Magnetic Willow Glasson MDF__________ ... 10/15 e B0/90 A

ASTM E84 Flame Spread / Smoke Development Finish Classifications:

Class A: Flame spread index 0-25; smoke-developed index 0-450.

Class B: Flame spread index 26-75; smoke-developed index 0-450.

Class C: Flame spread index 76-200; smoke-developed index 0-450.
DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.D0CX Page 1 DIRTT ENVIRONMENTAL SOLUTIONS
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DIRTT DIRTT Finish Classifications
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Updated: June 2016

DIRTT Tile Flame Spread Ratings / Finish Classification (Flame-Retardant MDF Core):

Finish Assembly / Flame Spread Smoke Development Finish
Material ] Index____._........Index Classification
Chromacoaton FRMDF .. S e A0 A
Chromacoat on FR MDF w/ MLV Backer . . S e 20 A
Veneeron FRMDF . = S A
Veneer.on FRMDF w/ MLV Backer ... ... 1S A A
Thermofoilon FRMMDF_ .. 25 00 A
Writeaway Filmon FRMDE 3 250 ] B
Magnetic Markerboard on FRLPL ... | O 90 A
Class A Fabric on IVIA Board w/FR MDF Backer (V3 -Tackable) . 25 ... .80 A
Class A Fabric on FR MDF (Non-Tackable) . . 20 250 A
Wrapture Filmon FRMDF_ . 1 S A
Micro Perforated Veneer on FRIMDF . 55 90 ] B
Micro Perforated Thermofoil on FRIMDF_______ . 10 S A
Willow Glasson FRMDF .. 120 MO Co.
Magnetic Willow Glasson FRMDF. ... 10/20 o BOMSS A

ASTM E84 Flame Spread / Smoke Development Finish Classifications:

Class A: Flame spread index 0-25; smoke-developed index 0-450.

Class B: Flame spread index 26-75; smoke-developed index 0-450.

Class C: Flame spread index 76-200; smoke-developed index 0-450.
DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 2 DIRTT ENVIRONMENTAL SOLUTIONS
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D | RT T DIRTT Finish Classifications
. . Testing in accordance with ASTM E84
Build better. By Intertek Testing Services NA Inc.
Updated: June 2016

Applicability

DIRTT has tested all finishes to ASTM E84 to confirm finish classification; however, how the finishes are applied is up to the
local Distribution Partner in concert with the design team / Professional of Record. Please refer to Table 803.9 in the
International Building Code for a guideline to applicability of finishes. Other sections of the code, or variations adopted at
the state level may apply; therefore, finishes applications should be validated with the Professional of Record to confirm
compliance with the presiding Authority Having Jurisdiction for each install location.

International Building Code (2012) Reference

803.9 Interior finish requirements based on group.

Interior wall and ceiling finish shall have a flame spread index not greater than that specified in Table 803.9 for the group
and location designated. Interior wall and ceiling finish materials tested in accordance with NFPA 286 and meeting the
acceptance criteria of Section 803.1.2.1, shall be permitted to be used where a Class A classification in accordance with
ASTM E 84 or UL 723 is required.

TABLE 803.9 INTERIOR WALL AND CEILING FINISH REQUIREMENTS BY OCCUPANCY*

SPRINKLERED' NONSPRINKLERED
GROUP Interior exit stairways, interior | Corridors and enclosure for Rooms and Interior exit stairways, interior | Corridors and enclosure for Rooms and
exit ramps and exit exit access stairways and exit enclosed exit ramps and exit exit access stairways and exit enclosed
passageways”" " access ramps spaces” passageways”' * access ramps spaces”
A-18.A-2 B B c A Al 8®
o B B C A pe c
B E M, B c c A B c
R-4 B C C A B B
F C C C B C C
H B B C: A A B
I-1 B C C A B B
1-2 B B B! A A B
1-3 A A C A A B
I-4 B B B™! A A B
R-2 C C C B B C
R-3 C C C C C C
S C C C B B C
U No restrictions No restrictions

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m2.

a. Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the
grade lobby where applied directly to a noncombustible base or over furring strips applied to a noncombustible base and fireblocked as required by
Section 803.11.1.

b. In other than Group I-2 occupancies in buildings less than three stories above grade plane of other than Group I-3, Class B interior finish for
nonsprinklered buildings and Class C interior finish for sprinklered buildings shall be permitted in interior exit stairways and ramps.

c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire-resistance rating is required for
structural elements, the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered
enclosing spaces and the rooms or spaces on both sides shall be considered one. In determining the applicable requirements for rooms and enclosed
spaces, the specific occupancy thereof shall be the governing factor regardless of the group classification of the building or structure.

d. Lobby areas in Group A-1, A-2 and A-3 occupancies shall not be less than Class B materials.

e. Class C interior finish materials shall be permitted in places of assembly with an occupant load of 300 persons or less.

f. For places of religious worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permitted.
g. Class B material is required where the building exceeds two stories.

h. Class C interior finish materials shall be permitted in administrative spaces.

i. Class C interior finish materials shall be permitted in rooms with a capacity of four persons or less.

j. Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in corridors and exit access stairways
and ramps.

k. Finish materials as provided for in other sections of this code.

I. Applies when protected by an automatic sprinkler system installed in accordance with Section 903.3.1.1 or 903.3.1.2.

DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 3 DIRTT ENVIRONMENTAL SOLUTIONS
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MDF Substrates

Standard MDF:

DIRTT uses %" (13mm) thick Flakeboard Superior MDF as the default substrate for all tile finishes that utilize a wood
substrate. This raw material offers a flame spread/smoke developed performance of 110/180 when tested in accordance
with ASTM E84 which is representative of a Class C material. Per the American Wood Council (AWC); “if the material is
homogeneous, flame spread may be considered nearly independent of material thickness greater than %” (6.4mm).”

FR (Fire Retardant) MDF (NAF):

DIRTT uses %" (13mm) thick Sierra Pine Medite FR as the substrate when a Fire Retardant Treated Wood is required to
provide an enhanced finish classification. This raw material offers a flame spread/smoke developed performance of 15/95
when tested in accordance with ASTM E2768-2011 which is representative of a Class A material. ASTM E2768-2011 is a
Standard Test Method for Extended Duration Surface Burning Characteristics of Building Materials (30 min Tunnel Test)
which is a requirement of Section 2303.2 qualifying Fire Retardant Treated Wood.

International Building Code (2012) Reference

2303.2 Fire-retardant-treated wood.

Fire-retardant-treated wood is any wood product which, when impregnated with chemicals by a pressure process
or other means during manufacture, shall have, when tested in accordance with ASTM E 84 or UL 723, a listed
flame spread index of 25 or less and show no evidence of significant progressive combustion when the test is
continued for an additional 20-minute period. Additionally, the flame front shall not progress more than 10.5 feet
(3200 mm) beyond the centerline of the burners at any time during the test.

NAF (No Added Formaldehyde) MDF:

DIRTT uses %” (13mm) thick Sierra Pine ARREIS® sustainable design fiberboard as the substrate when a NAF / NAUF
material is required to gain LEEDS points or to meet local code or standards requirements. This raw material is classified as
Class C material per the AWC.

FSC (Forest Stewardship Council) MDF / wood products:

DIRTT is Chain of Custody certified to sell products as “FSC Pure and FSC Mixed” by Scientific Certification Systems (SCS) in
accordance with the rules of FSC to the FSC Standard: FSC-STD-40-004 V2-0. DIRTT’s Certification Code is SCS-COC-000848.
All MDF substrates can be ordered as FSC but must be addressed prior to order placement with info@dirtt.net to confirm
pricing and any manufacturing lead-time concerns.

Mass Loaded Vinyl (Acoustic Enhancement)
Finished tiles utilizing a 1/8” (3mm) thick Mass Loaded Vinyl (MLV) backing material for enhanced STC performance will
utilize an MDF or FR MDF that is 3/8” (10mm) thick. This will result in an overall finished tile thickness of %4” (13mm).

DIRTT Environmental Solutions manufactures a wide variety of solutions and options. It is the responsibility of the
Professional of Record in conjunction with the Distribution Partner to ensure product applications meet the intent of the
governing code and is adequately justified to the satisfaction of the Authority Having Jurisdiction.

DIRTT FINISH CLASSIFICATION - ASTM E84 - 21-JUN-16.DOCX Page 4 DIRTT ENVIRONMENTAL SOLUTIONS
7303 —30™ STREET SE, CALGARY, AB CANADA T2C 1N6 WWW.DIRTT.NET T:403.723.5000  F:403.723.6644
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D 20 PLUMBING
D 2010 DOMESTIC WATER DISTRIBUTION
A. SYSTEM DESCRIPTION
1. Water is pumped from the supply tank and distributed through a
branch and tee distribution system to supply different branches
of the home.

B. FUNCTIONAL REQUIREMENTS
1. Provide hot and cold water to necessary fixtures and appliances.
All products are manufactured and installed in compliance with
applicable Building Codes, Regulations, and Rules.

C. COMPONENTS
1. Basis of design: Subject to compliance with requirements, the de-
sign of the plumbing system is based on the components indicat-
ed below. Subject to compliance with requirements, provide equal
products as determined by the architect and/or engineer.
2. Rotoplas RP-550657
a. Supply tank for domestic water use. Product data sheet CSI
221119.
3. Walrus TQ800
a. Provide sufficient pressure to deliver water to fixtures and
appliances. Product data sheet CSI 22 11 23.
4. Copper Piping
a. Provides domestic water supply distribution.
5. PVC Piping
a. Provides domestic water return and vents.
6. Domestic Hot Water Tank
a. Seeproduct data sheet CSI# 22 33 30.

D 2020 SANITARY DRAINAGE
A. SYSTEM DESCRIPTION
1. Domestic return and venting routed to underdeck waste tank.

B. FUNCTIONAL REQUIREMENTS
1. Drain house pipes as required with proper slope. All products and
design in compliance with applicable Building Codes, Regula-
tions, and Rules.

C. COMPONENTS
1. Aire Industrial 952-003006
a. Collect wastewater used in the home. See product data
sheet CSI# 2213 53.
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2. Standard PVC 2 %” pipe
a. Pipe for plumbing return.
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RWVIFILEK.

FAUCETS

Features 1/2” VOLUME CONTROL VALVE
e Forged brass construction K-2974- K
o Single-handle volume control

e 1/2” quarter-run washerless ceramic disc valves
e 1/2” NPT connections

o Intended for use with Kohlerg, thermostatic mixer
valving

Codes/Standards Applicable

Specified model meets or exceeds the following:
o ASME A112.18.1/CSA B125.1

Colors/Finishes
o NA: None applicable

Specified Model

Model Description Colors/Finishes
K-2974-K 1/2” volume control valve O NA

Product Specification

The volume control valve shall have a forged brass valve body. Product shall feature a 1/2” quarter-turn washerless ceramic
disc valve, assuring positive handle stop positioning. Product shall have 1/2” NPT connections. Product shall feature
single-handle volume control. Product is intended for use with Kohler thermostatic mixer valving. Product shall be Kohler Model
K-2974-K-NA.
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MASTERSHOWER,

Installation Notes

Install this product according to the installation guide.

Max

3-3/4" (9.5 cm) \Ij\ilnilalahed
a

1/2" NPT Outlet 2-7/16" (6.2 cm)
/

3II
(7.6 cm) ‘
1-1/8" i Min
(2.9 cm) ; Finished
T T
e I
1/2" NPT ' =
1-3/4" Inlet 2-1/8" (5.4 cm)
(4.4 cm)

4" (10.2 cm)

Product Diagram
MASTERSHOWER 1/2” VOLUME CONTROL VALVE THEBOLD LOOK
Ay ity O KOHLER.
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TQ Series Electronic Control Pump

50Hz
Power: 0.18 - 2.2 kW
Head: Up to 34M
Flow: Up to 250 L/min
60Hz
Power: 0.18 - 3.7 kW
Head: Up to 52M
Flow: Up to 270 L/min
Outlet: 1"-2"

Applications

The TQ series pumps are designed for water supply and pressure boosting in residential, commercial and light industrial
applications where low or inadequate water pressure exists. It is suitable for boosting pressure from underground or

surface water supplies.

1. Ambient temperature: Max. +40°C TQ200/400/800 -
2. Liquid temperature: +4°C ~ +40°C | kseﬁ”rm‘
3. System Pressure : Max. 8.5 kg/cm? =
4. 3
5.

Relative humidity: Max. 85% (RH)
Under normal operation, it is not necessary to adjust the (

=

gl

pressure unless the cut in pressure is higher than preset

N
—8—

activation point (refer to specification).

I i
L7175 ‘.7 B —| puo——j
Product Features A a/r%%

1.The TQ is a complete, all-in-one unit, consisting of pump, TQ1500/2200/3700
motor, pressure tank, and electronic controller. The Outlet: PF 2" \ *
built-in electronic controller provides constant pressure %% (ELJ =
which ensures that the pump starts automatically when R
water is consumed and operates continuously until gg\ \Wﬁijlz
water is not required. \é%r\ W\ s
2. Compact design and quiet operation make the TQ series
suitable for many applications. % e L Kj
3.The TQ is constructed from the top quality corrosion Eﬂ 1‘
resistant materials. a =
4. Pump has built in dry-run shut off with automatic reset " ‘ ’ L:ZO—J
function. Grde Dimensions (mm)
5. The motor has built-in thermal overload to protect Model ({-Iz) A B C
against high operating temperatures and over current.
. 50 360 153 158
(Single phase motor only) TQ200
6. The TQ has an anti-cycling feature which prevents the 60 336 129 134
pump from continuous starting and stopping when you 1Q400 50 371 164 169
have a dripping tap or minor leak in the system. 60 345 138 143
7.The pumps will lift water up to 7.6m. with foot valve and TQ800 50/60 417 164 169
pump suction piping filled with water. TQ1500 ~ 2200 | 50/ 60 501 197 212
TQ3700 60 501 197 212
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WALRUS

TQ Series

Performance curve

45
TQ Series
40 50Hz
35
[ —

Z 5 w\ Qs

9‘ \ <0

wi 25 I \ ’Q

T g D W NG/,

= 20 KQ, & V’ 00

N A L O ~

o ., N N\ N
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0

20 40 60
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CAPACITY L/min

Specification, 50Hz

60
TQ Series
50 — 60Hz
E 40 —
2 N
% 30 \
—
< INAL I\
5 %% S\%0
= 10 \\ AN
\ \ A

0 20 40 60 80 100 140 180 220 260 300

CAPACITY L/min

Model Power | Cycle | Phase | Voltage | Amp's | Inlet | Outlet | Preset activation | H max. | Q max. -I--
(kW) | (Hz) (@) (V) (A) (in.) (in.) point (kg/cm?2) (m) |(L/min) kg —_—rr
TQ200 0.18 50 1 200~240| 1.5 1" 1 1.2 22 45 74 30
TQ400 0.37 50 1 200~240 3 1 1 1.8 30 75 9.4 30
TQ800 0.75 50 1 200~240| 4.4 1 1 2.0 35 95 1 24
~ 7.2
TQ1500 | 1.5 50 1 |200~240 2" 2" 25 32 230 28 12
3 200~240| 5.8
1 200~240 | 11.1
TQ2200 2.2 50 2" 2" 25 34 250 31 12
3 200~240| 7.2

Specification, 60Hz

Model Power | Cycle | Phase | Voltage | Amp's | Inlet | Outlet | Preset activation | H max. | Q max. -I--
(kW) | (Hz) (@) (V) (A) (in.) (in.) point (kg/cm?) (m) |(L/min) kg —_

TQ200 0.18 60 1 110/220 | 4.0/2.0 1™ 1" 1.4 22 60 7.4 30
TQ400 0.37 60 1 110/220 | 6.0/3.0 1™ 1" 2.0 28 70 9.4 30
TQ800 0.75 60 1 110/220 | 11/5.5 1™ 1™ 2.5 44 20 11.6 24

1 22 5
TQ1500 1.5 60 0 9.5 2" 2" 3.0 37 270 28 12

3 220 6.5
TQ2200 2.2 60 3 220 9.5 2" 2" 3.0 42 270 31 12
TQ3700 1357, 60 3 220 13.8 2" 2" 3.0 52 270 31.5 12
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300 Waste w/free ground pad mEn

SKU: 952-003006

Downloads:
Fitting Placement Request

Bladder Instructions

$445.00
List Price: $=#&1-806
You Save: 3.64%

Oy: 1 ™ Add to Cart

iew Larger

- -

Specifications | Video Features

Specs
Capacity 300 gal.
Length 108"
Width B0
Loft 12
Weight 28 1bs.

PWC fabric for the most rugged of conditions

All standard waste bladders are made using 30 oz fabric

All waste bladders come standard with 2 each 2" fill / discharge female NPT flanges
Waste wate bladdes come with 3/4" NPT vent

All fitting locations are re-enforced to double thickness for bladder stability
All seams are 1.25" in width and thermo welded seams

Fitting locations customizable upon request

Geotextile ground pad is included for every bladder tank

Bladder tank material is UV resistant

High puncture resistant fabric

22 to 28 mils min. fabric thickness depending on tank capacity

Low temperature tolerance to -40 F

Ball valves ans camlocks available upon request
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BUSHMAN PART NUMBER

[ Jushman "BRTT420

DIAMETER

TOP VIEW

STRAINER BASKET
Material:  Polypropylene

Color: Black 7Y
Dimension: 16” x 4” 3 9
Mesh: 20x20 S.S. (1.15m)
COVER
Material: Polypropylene
Color: Black
Diameter: 16"
Holes: 2-4" K.0.
1-3” Precut

APEX

SIDEVIEW T
OVERFLOW

TANK 4
Material: Polyethylene ace.
Ribs: 6 PORT
OVERFLOW
Material: Polypropylene
Diameter: 3" SDR 35 4’8” 5’477
FITTINGS (1.42m) (1.63m)

Type: Bulkhead

Height: © 3.57/180°
@ 3.57/0°

Diameter: 1” NPT

FEATURES
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Gushman »BSITA20

53’ Truck Load
28 units w/o pallets

COLORS

CONTACT

able | project manual

BSLT 420 CX

Bushman Tank Configuration J

BRTT - Bushman Round Tall Tank

a Capacity

420 U.S. Gallons (350 Imperial Gallons)
a Color

CO0 - Black

C3 - Forest Green

C4 - Mocha Brown
C5 - Brick Red

u Package

P1 - Basic Tank System, Package 1

- Actual colors may vary from the example shown above.

Corporate Headquarters Canada

26040 Ynez Road, P.O. Box 893051 6185 Tomken Road, Unit 3-5
Temecula, California 92589-3051 Mississauga, Ontario L5T1X3
866.920.8265 (p) 800.387.8332 (p)
951.296.6123 (f) 905.565.8282 (f)

www.bushmanusa.com

Rev.131412
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Solar Water Heater Tank Specifications

Inner tank material Food Grade SUS 304-2B

Outer tank cover material Galvanized Steel 0.5 mm thickness.

high pressure automatic polyurethane foaming layer,

Heat preservation layer Density of 36 kg/m? (2.24 Ib/ft)

In Tank heat exchanger

specs TU1 copper (Red Copper), thickness: 1mm (0.04")

Water Purification Magnesium rod installed

Backup heating Standard 1" port for electric backup with mechanical

thermostat
Drain port 3/4" female NPT (Bottom of tank)
T/P Port (Exhaust Port) 3/4" female NPT (for T/P Valve)

12mm (1/2") Diameter coils have 1/2" Male NPT, 20mm

Coil connections (3/4") Diameter coils have 3/4" Male NPT

Accessories tank feet, screws, T/P valve

Duda Energy Warranty 5 Years against manufacturing defects
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Tank Specs by Size
; Coil Length
. ngght . Insulation Inner Tank Water Coil
Capacity (Single Diameter Thickness R-Value Thickness Ports Diameter
Coil) Size Single | Dual Coil | Dual Coil
Coil (Lower) (Upper)
150
Liters 40 Kg 470mm 50mm 12.45 1.2mm
(L) 3/4" | 12 20m 1 59 10
(39.6 (881b) | (18.5" (1.97" (0.047") N/PT (1/”;5‘; (66 (662) (33”;0
Gallons) 2.19 ft)
(SI)
*Note: Listed tank heights do not include the mounting feet. Mounting feet add an additional 6.8cm (2.7”) to total height.

Solar Panels Plus 2133 Smith Ave. Chesapeake, VA 23320 tel: (757) 549-1494
www.solarpanelsplus.com
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1500mm

470mm

360mm

©

Outer
Jacket

/ 1 Water Outlet 3/4" Female NPT

2 T/P Valve 3/4 Female NPT
3 Water Outlet 1/2" Male NPT
4 Water Inlet 1/2" Male NPT

6 5 Water Inlet 3/4" Female NPT
6 Anode Rod 3/4" Female NPT
7 7 Sensor 1/2" Female NPT

8 Heating Element 1" NPSM

Technical Parameters
1. Outer Tank Cover is 470mm, Steel W/ baked Enamel
2. Inner Tank Material is 304 Stainless Steel1.2mm

8 3. Outer Tank Material is Steel .5mm, Insulation is 50mm Foam
4. Pressure Tested at 1.2kpa for 25 minutes
5. Shipping Dimensions 1550 * 560 * 560mm

7

150 Liter
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KOHLER.Faucets

Features

® Reversible quarter-turn washerless ceramic disc valves.
Ceramic disc valves exceed industry longevity standards,
ensuring durable performance for life.

® High-arch swing spout offers superior clearance for filling pots
and cleaning.

Two lever handles offer separate control of hot and cold water.
9" (229 mm) swing spout reach.

For 8" (203 mm) centers

Matching finish sidespray.

1.8 gal/min (6.81/min) maximum flow rate [max at 60 psi (4.14
bar)].

Meets CalGreen requirements for kitchen faucets.

Material
®  Premium metal construction.
® KOHLER finishes resist corrosion and tarnishing.

Installation
®  Four-hole installation.
® Requires K-15850-4M lever handles (sold separately)

® | ower flow aerator options are available (refer to the Kohler
Price Book).

Required Accessories
K-15850-4M Decorative Lever Handles

Optional Accessories
1030920 Side Spray Deep Rough-In

Coralais®
Kitchen Sink Base Faucet
K-15889-K

ADA

Codes/Standards

ASME A112.18.1/CSA B125.1

NSF 61

NSF 372

All applicable US Federal and State material
regulations

DOE - Energy Policy Act 1992

California Energy Commission (CEC)

ADA

ICC/ANSI A117.1

KOHLER® Faucet Lifetime Limited

Warranty
See website for detailed warranty information.

Available Color/Finishes
Color tiles intended for reference only.

Color Code Description
CP  Polished Chrome

USA/Canada: 1-800-4KOHLER (1-800-456-4537)

Kohler Co. reserves the right to make revisions without notice to product specifications.

For the most current Specification Sheet, go to www.kohler.com.
12-20-2016 04:10

THE BOLD [OOK
CfKOHLER.
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KOHLER.aucets Coralais®

Kitchen Sink Base Faucet
K-15889-K

~———9" (229 mm)ﬂ

~——10-1/4" (260 mm)

T 11-1/2"

|
X (292 mm) ’
1 1
‘ I

(203 mm)
| @2
ﬁ [I] ﬁ (51 mm) 2-1/4" (57 mm)
3/4" (19 mm)T U e I — — 1 e

2-3/16" | 215 27/8"] @25 mm)Max
(56 mm) - !

1-1/4" !

(32 mm) Max T (27-§/§1"m)
4" (102 mm)

1/2"-14 NPSM

(Typical) 2-1/2" (64 mm) 24
Technical Information Notes . . .
All product dimensions are nominal. Install this product according to the installation
Spout: guide.
Spout reach: 9" (229 mm) ADA. compliant when installeq to the specific

requirements of these regulations.

Faucet:
Flow rate: 1.8 gal/min (6.8 I/min)
Pressure: 60 psi (4.1 bar)
USA/Canada: 1-800-4KOHLER (1-800-456-4537) THE BOLD LOOK
Kohler Co. reserves the right to make revisions without notice to product specifications.
For the most current Specification Sheet, go to www.kohler.com. OF KOHLER®

12-20-2016 04:10
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KOHLER.
FAUCETS

MASTERSHOWERg

Features 1/2” THERMOSTATIC MIXER
e Forged brass valve body K-2972- KS
e Single-handle temperature control

o High-temperature limit setting for added safety
o Temperature-balancing mechanism

e Scald hazard prevention

o Integral stops

o Crossflow prevention

e 1/2” NPT connections

o Filter screens

e Single outlet

e Less volume control

Codes/Standards Applicable
Specified model meets or exceeds the following:
e ASSE 1016 ..
o ASME A112.18.1/CSA B125.1 Colors/Finishes
o NA: None applicable
Accessories
o NA: None applicable

Specified Model

Model Description Colors/Finishes
K-2972-KS 1/2” thermostatic mixer - less volume control Q NA

Required Accessories
K-2974-K | 1/2” volume control valve - for use on bath and shower outlets | Q NA

Optional Accessories
K-9663 | Twin ell - for use with diverter bath spouts only | d NA

Product Specification

The thermostatic mixer less volume control shall have a forged brass valve body. Product shall feature single-handle
temperature control, high-temperature limit stop for added safety, and temperature-balancing mechanism. Product shall feature
integral stops, crossflow prevention, filter screens, and scald hazard prevention. Product shall have 1/2” NPT connections. The
thermostatic mixer shall be Kohler Model K-2972-KS-NA and the required volume control valve shall be K-2974-K-NA.

Page 1 of 2 USA/Canada: 1-800-4KOHLER
1145571-4-B (1-800-456-4537)
www.kohler.com
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MASTERSHOWERg

Installation Notes
Install this product according to the installation guide.

The K-2972-KS thermostatic mixer valve requires a separate
volume control valve, K-2974-K, for each bath and/or shower
outlet.

For bath-only installations, valve may be installed upside
down.

For installations with a diverter spout, a twin ell, K-9663, is
required between the valve and the spout. It is acceptable for
the supply to the K-9663 twin ell to run from the top port
through the volume control valve.

- 4-5/8" (117 mm)
V‘zég/ 16" \ 3-3/4" (95 mm)—]
1/2" NPT mm)—- 1/2" Max
Shower Outlet ' 2-7/16" 12
ower Lutet J 2-1/16" (52 mm) a3mm)_ | 62mm) . Finished
1/2"NPT | vin
1/2" NPT Cold Inlet II | Finished
Hot Inlet Q _Wall
2-1/16" -
2
(52 mm), 7116 3-7/8"
(37 mm) |© (98 mm)
1-1/8"
(29 mm) /
| \ L 3-1/2" (89 mm)—
Stop 1-3/16"
(30 mm)
~—4-5/8" (117 mm)———

Product Diagram

MASTERSHOWER,, 1/2” THERMOSTATIC MIXER THEROLD LOOK
Page 2 of 2 OF
1145571-4-B KOHI-ER®
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RECTANGLE UNDERCOUNTER CERAMIC VESSEL

SPECIFICATION SHEET

RONBOW

MODEL: 200521-COLOR

Under counter ceramic vessel with overflow

Codes/Standards Applicable
Specified model meets or exceeds the following:
- ASME AT112.19.2

UNDER COUNTER SINKS

- IAPMO/cUPC®
- CSA B45 1-1/8"
- CMR 248 (2"80"“)
Available Colors: ( g A
WHITE WH e ;{
BISCUIT Bl e (1.2em)
BLACK BL \
COOL GRAY CG 11-3/8" 13-3/8"
- & 134 (28.9cm) (34cm)
(4.4cm)
16-3/4"
) (42.5cm)
-
J
‘ 19-1/8" ‘
(48.5cm)

1-3/8"
(3.49cm)

2-5/8"

- |(6.60m)| e

12"
(30.5cm)

SIDE

By IAPMO, ceramic lavatory warpage is defective only if warpage of flat slab out of horizontal plane exceeds 6.3 mm/m (0.25 in/ft) on all sizes

OR warpage on back of lavatories that are attached to the wall exceeds 3 mm (0.13 in).

PRODUCT SPECIFICATION ronbow.com
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MaP (s

STEALTH

QUIET. POWERFUL. PROVEN."

THE WORLD’S ONLY ULTRA-HIGH-EFFICIENCY TOILETS

THE ORIGINAL 0.8 GPF SINGLE FLUSH Rounp BowL
BOWL - N7716 | TANK - N7714 | 12” Rough-In

FEATURES

Quiet, powerful flush delivered with a patented Stealth flush
chamber and air transfer system

B Reliable standard Fluidmaster fill valve
m  One flush thoroughly evacuates the bowl every time, eliminating
double flushing
m  Smooth, low friction ceramic surface helps achieve a clear bowl
every time
B Two-piece toilet
m  Stylish, inconspicuous and durable flush button
B EZ Height design makes it easier to sit and stand
= No flapper to cause leakage
SPECIFICATIONS MEASUREMENTS
Bowl Di jons: 14"W x 16"Hx 26.5"D
N7716 Bowl and N7714 Tank owiBimensions xbx
Footprint: 20.5"Lx 10.25"W
Technology ~Stealth Water Spot: 8" x 6"
Assembled Dimensions: 18.75"W x 30" Hx 27" D
Flush Rate 0.8 GPF Rough-In: 12"
MaP Performance Score  800g - MaP Premium
Efficiency Rating UHET
-~ 27" —————> € 18.75" ——>
ASME Certification 11 A112.19.2 fms’j ‘
CSA Certification 1 B45.1
WaterSense Labeled [/
Materials  Vitreous China T
Finish Color ~ White °
4—712“~>‘
NOTE: EZ Height is only ADA Compliant with appropriate seat configuration. 20"
*LIMITED LIFETIME WARRANTY on vitreous china products. Toilet tank trim: fill valve and flush valve assembly and plumbing fittings are
warrantied for a period of ten years to the purchaser from the date of purchase. Call Niagara Conservation for complete warranty details.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA

NIAGARA

CONSERVATION

enable | project manual
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STEALTH
THE ORIGINAL 0.8 GPF SINGLE FLUSH Rounb BowL

RETAIL PACKAGING —

77001RWHAI1 All-In-One

—— ASSEMBLY / SPARE PARTS

% 4— Flush Button with Lock Nut

UPC Code 732291000420 = C7715-6.4
. . ) Toilet Lid
High-Quality, White N7714TL
Packaging Type Corrugate With Litho I \
Label K%
16.5"W Flush Valve
H H » C7715-6 Valve Assembly with Button
Dimensions g?'g” g C7715-6.1 Valve Assembly Only

Weight (Pkg.) 101 Ibs

4 Stealth Vessel
C7715-1

BULK PACKAGING —

N7716 Round

UPC Code 732291771641

@ Fluidmaster Seal
Part #242 \’

C2216-9RS

Packaging Type Kraft Corrugated

15.5" W
Dimensions 16.5"H
275D

Seal

C7715-2
Fill Valve
C7715-7

Air Tube
C7715-3

Weight (Pkg.) 40 Ibs

Skid Quantity 18or 12

N7714 Tank

UPC Code 732291771429

() Bolt Assembly Kit

Packaging Type Kraft Corrugated g m?er 3\,/; :t;’ers
9.5"W Tank-to-Bow! Gasket 2 flat brass washers
Dimensions 15.5"H C7715-4 2 oval S/S washers

2 hex-head nuts
2 wing nuts

C7715-5

19"D
Weight (Pkg.) 37 Ibs

Skid Quantity 30

—— INSTALLATION NOTES
Install this product according to the installation guide. For back-to-back toilet installations: Use only a 45° double wye fitting. Will comply
with the Americans with Disabilities Act (ADA) when installed per the requirements of the 2010 ADA Standards of Accessible Design, Section
604 Water Closets, of the Act. The Model Plumbing Codes require the installation of elongated open-front toilet seats in public bathrooms.
Will comply with CSA B651 when installed per Clause 4.3.6 of the standard. Will comply with OBC Barrier Free requirements when installed
per Clause 3.8.3.8 and 3.8.3.9.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA (t) 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com
© 2016 Niagara Conservation September 26, 2016 3:52 PM niagaracorp.com
77167714

166 enable | project manual @ http:/www.northwestern.house G HousebyNorthwestern o @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

EARTH®

Handheld Showerhead

Available In l_l—|= I WATER-SAVING KITS

FEATURES

= Three spray settings: 9-jet spray, shower and
combo

= Non-removable flow compensator

= Non-aerated spray means less temperature
loss with maximum energy savings

= Corrosion-resistant, high-impact ABS
thermoplastic body

| m  Steady stream with a large spray diameter

= Patented Equiforce™ Technology guarantees
a consistent flow rate across a wide range of

pressure
SPECIFICATIONS MEASUREMENTS
ITEM NUMBER FLOW RATE FINISH SPRAY LENGTH: 8.504"
FACE: 2.756"
N2945CH 1.5 GPM Chrome Plated 3 Function
N2935 2.0 GPM White 3 Function
N2935CH 2.0 GPM Chrome Plated 3 Function

Technology Pressure Compensator Flow Control
Materials Body: ABS Durable Plastic; Bracket Ball Joint:
White ABS Durable Plastic or Chrome Plated ABS
Thermoplastic; Internal Parts: Brass, ABS and POM
Plastics, High-Heat Rubber Gaskets, and Pressure
Compensator; Hose: 72" Nylon Reinforced PVC
Hose with Durable BS connectors
ASME Certification [1 A112.18.1

CSA Certification /] B125.1

T
1/2 NPSM

NOTE: Dimensions are subject to change.

: CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA
N |AGA RA (t) 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com

CONSERVATION © 2016 Niagara Conservation niagaracorp.com
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EARTH HANDHELD SHOWERHEAD

Niagara’'s patented pressure-compensating technology, Equiforce, revolutionizes water flow by providing constant water
output regardless of water pressure. At low pressure, water is allowed to flow through three holes in the center of the
compensator around the scallop cutouts on the edges. As water pressure increases, the force presses down on the
compensator, causing it to flex. As it flexes, the scalloped cuts seal off, allowing water to only flow through the center holes.
As water pressure increases further, the compensator continues to flex and the shape of the holes distort, reducing the
size of the openings. This further controls the amount of water that flows through them. The shape and hardness of the
rubber help maintain a level flow rate as the pressure increases.

Constant Output Regardless of Pressure Constant Flow Rate Across Wide Range or Pressure

AT

1.5 GPM Flow Rate

2.00

1.60

1.20

Low Water Pressure

i
i

0.80

Flow (GPM)

0.40

0.00

10 20 30 40 50 60 70 80
Pressure (psi)

D L X X X ¥ )
1.5 Pressure Non-Pressure
Compensated Spray Compensated Spray

High Water Pressure

Niagara Conservation guarantees to the original purchaser or recipient of a showerhead that it is free from defects in material and workmanship for

a period of 10 years. Niagara Conservation will, at our choice, replace any part of the showerhead which is in our opinion defective provided that the
product has not been abused, misused, altered, or damaged after its purchase. This includes damage due to the use of tools or harsh chemicals. In the
event a product has been discontinued, Niagara Conservation will replace it with what we determine to be the closest product. Niagara Conservation is
not responsible for labor charges, installation, or other consequential cost. Niagara Conservation’s responsibility shall not exceed the original cost of the
product. For complete warranty details, contact Niagara Conservation at 800.831.0800.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA (t) 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com
© 2016 Niagara Conservation October 27, 2016 12:12 PM niagaracorp.com
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Purist®
KOHI-ER F&UC@tS Widespread Bathroom Sink Faucet
K-14406-4

Features
Metal construction.
Brass valve bodies. s
Pop-up drain with lift rod and tailpiece. \
5-1/2" (140 mm) spout reach. \
Stationary spout.
For 8" (203 mm) or 16" (406 mm) centers. = =
Quarter-turn washerless ceramic disc valves. — | ‘
J
>

\
\

A
\7

—
A
A=
A

v

"

Lever handles.

Low gooseneck spout.
1.2 gal/min (4.5 I/min) maximum flow rate [max at 60 psi (4.14 <
bar)].

| ADA | CSA B651 |

Codes/Standards

ASME A112.18.1/CSA B125.1

NSF 61

NSF 372

All applicable US Federal and State material
regulations

DOE - Energy Policy Act 1992

EPA WaterSense®

California Energy Commission (CEC)
ADA

ICC/ANSI A117.1

CSA B651

KOHLER® Faucet Lifetime Limited

Warranty
See website for detailed warranty information.

Available Color/Finishes
Color tiles intended for reference only.

Color Code Description

CP  Polished Chrome

SN  Vibrant® Polished Nickel
BGD Vibrant® Moderne Brushed Gold
BN  Vibrant® Brushed Nickel
" BV  Vibrani® Brushed Bronze
I©  RGD Vibrant Rose Gold

Fs

Egtﬁécr:%noadrz:s;ﬁgg tilzcr)lgrll_tEts r(T:igor;:/Sigi-jnsss\fv)ithout notice to product specifications THE BOLD LOOK
For the most current Specification Sheet, go to www.kohler.com. OF KOHLER®

7-28-2017 03:29
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KOHLER.Faucets Purist®

Widespread Bathroom Sink Faucet
K-14406-4

8" (203 mm) Min 5-1/2"

16" (406 mm) Maxﬂ (140 mm)"

0" (0 mm) to

3/8" (10 mm) 8-1/2"
Max (216 mm)
With Dished

Washer

3/8" (10 mm) to
1-5/8" (41 mm)

—————

7-1/4 Max g 2-1/4"
3/4" (19 mm
(184 mm) | ogs Dished (57 mm) ( )
Washer ="
2-3/16" = 3
(56 mm) W
1/2"-14 NPSM I —
f Inlet Connections 2-5/8"
?ég/ﬁ:m) (67 mm) o0
[a— " L
o o 4" (102 mm) m/m/ "OD
(51 mm) Pop-Up Drain
Technical Information INotﬁSh. . . .
All product dimensions are nominal. nsLa this product according to the installation
Drain included: YES guice. . )
Drain tailpiece YES ADA,' QSA B§51 compliant when msta}led to the
included: specific requirements of these regulations.
Spout:
Spout reach: 5-1/2" (140 mm)
Handle clearance: 2-3/16" (56 mm)
Faucet:
Flow rate: 1.2 gal/min (4.5 I/min)
Pressure: 60 psi (4.1 bar)
USA/Canada: 1-800-4KOHLER (1-800-456-4537) THE BOLD LOOK
Kohler Co. reserves the right to make revisions without notice to product specifications. OF
For the most current Specification Sheet, go to www.kohler.com. KOHLER®

7-28-2017 03:29
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MaP (s

SPECIFICATIONS

N7717 Bowl and N7714T-DF Tank

Technology Stealth

Flush Rate  0.5/0.95 GPF

MaP Performance Score  800g - MaP Premium
Efficiency Rating UHET
ASME Certification 11 A112.19.2
CSA Certification [ B45.1
WaterSense Labeled ]
EZ Height 117"
Materials Vitreous China

Finish Color  White

NOTE: EZ Height is only ADA Compliant with appropriate seat configuration.

STEALTH

QUIET. POWERFUL. PROVEN."

THE WORLD’S ONLY ULTRA-HIGH-EFFICIENCY TOILETS

THE ORIGINAL 0.5/0.95 GPF DUAL FLUSH ELONGATED BowL
BOWL - N7717 | TANK - N7714T-DF | 12” Rough-In

FEATURES

W

Quiet, powerful flush delivered with a patented Stealth flush
chamber and air transfer system

Reliable standard Fluidmaster fill valve

One flush thoroughly evacuates the bowl every time, eliminating
double flushing

Smooth, low friction ceramic surface helps achieve a clear bowl
every time

Two-piece toilet

Easy-to-use flush buttons

EZ Height design makes it easier to sit and stand

No flapper to cause leakage

MEASUREMENTS

Bowl Dimensions:  14"W x 17"H x 28.5"D

Footprint: 20.5"Lx 10.25"W
Water Spot: 8" x 6"
Assembled Dimensions: 18.75"W x 31.5" Hx 28.875” D
Rough-In: 12"

| 28.875" >

[ 18.75" ——>
49,125‘#»‘ ‘

317

4;17"%‘

*LIMITED LIFETIME WARRANTY on vitreous china products. Toilet tank trim: fill valve and flush valve assembly and plumbing fittings are
warrantied for a period of ten years to the purchaser from the date of purchase. Call Niagara Conservation for complete warranty details.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA

NIAGARA

CONSERVATION © 2016 Niagara Conservation

enable | project manual
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STEALTH
THE 0R|G|NAL 0.5/0.95 GPF DUAL FLUSH ELONGATED BOWL

BULK PACKAGING — —— ASSEMBLY / SPARE PARTS

N7717 Elongated

P 732291771733
UPC Code 4——— Flush Button with Lock Nut

Packaging Type Kraft Corrugated C7700DF-6B
16" W
Dimensions 17.5"H
2570 Toilet Lid \

Weight (Pkg.) 40 Ibs N7714TL-DF I
Skid Quantity 18or 12 \/
N7714T-DF Tank

UPC Code 732291000239

Flush Valve
C7700-6.1

4 Stealth Vessel
C7700DF-1

Packaging Type Kraft Corrugated @ Fluidmaster Seal
95" W Part #242
. . : C2216-9RS ==
Dimensions 15.5"H =
19"D Flush Valve Seal
C7700DF-SS
Weight (Pkg.) 37 Ibs
. . Seal
Skid Quantity 30 Fill Valve C7700DF-2
C7700-7
Bolt Assembly Kit
2 bolts - 5/16”
2 rubber washers
2 flat brass washers

2 oval S/S washers
2 hex-head nuts
2 wing nuts

C7715-5

Tank-to-Bowl Gasket
C7715-4

—— INSTALLATION NOTES
Install this product according to the installation guide. For back-to-back toilet installations: Use only a 45° double wye fitting. Will comply
with the Americans with Disabilities Act (ADA) when installed per the requirements of the 2010 ADA Standards of Accessible Design, Section
604 Water Closets, of the Act. The Model Plumbing Codes require the installation of elongated open-front toilet seats in public bathrooms.
Will comply with CSA B651 when installed per Clause 4.3.6 of the standard. Will comply with OBC Barrier Free requirements when installed
per Clause 3.8.3.8 and 3.8.3.9.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA (t) 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com
© 2016 Niagara Conservation October 26, 2016 7:45 AM niagaracorp.com
77177714DF
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ITEM NUMBER
N2515
N2515CH
N2517
N2517CH

Technology
Materials

ASME Certification
CSA Certification

W

NIAGARAr

CONSERVATION

able | project manual

FLOW RATE FINISH
1.5 GPM White
1.5GPM Chrome Plated
1.75 GPM White
1.75 GPM Chrome Plated

Pressure Compensator Flow Control
Body: ABS Durable Plastic
A112.18.1
B125.1

SPRAY
Single Function
Single Function
Single Function

Single Function

SAVA SPA™

Fixed Mount Showerhead

Single spray function, wide spray coverage
Saves 40% more than standard showerheads
360 ball joint swivel for adjustment

Extra large spray head, 4.4” diameter

Corrosion resistant high-impact ABS
thermoplastic body

Patented Equiforce™ Technology guarantees
a consistent flow rate across a wide range of
pressure

LENGTH: 3.15"
FACE: 4.435”

Z1/2”- 14 NPSM

3.1

NOTE: Dimensions are subject to change.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA
() 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com

© 2016 Niagara Conservation

niagaracorp.com
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SAVA SPA FIXED MOUNT SHOWERHEAD

Niagara’'s patented pressure-compensating technology, Equiforce, revolutionizes water flow by providing constant water
output regardless of water pressure. At low pressure, water is allowed to flow through three holes in the center of the
compensator around the scallop cutouts on the edges. As water pressure increases, the force presses down on the
compensator, causing it to flex. As it flexes, the scalloped cuts seal off, allowing water to only flow through the center holes.
As water pressure increases further, the compensator continues to flex and the shape of the holes distort, reducing the
size of the openings. This further controls the amount of water that flows through them. The shape and hardness of the
rubber help maintain a level flow rate as the pressure increases.

Constant Output Regardless of Pressure Constant Flow Rate Across Wide Range or Pressure

1.5 GPM Flow Rate

AT N 2o
1.60
= 1.20
Low Water Pressure 5
= 080
k=]
L
I 0.40
0.00
10 20 30 40 50 60 70 80
Pressure (psi)
D L X X X ¥ )
1.5 Pressure Non-Pressure
High Water Pressure Compensated Spray Compensated Spray

Niagara Conservation guarantees to the original purchaser or recipient of a showerhead that it is free from defects in material and workmanship for

a period of 10 years. Niagara Conservation will, at our choice, replace any part of the showerhead which is in our opinion defective provided that the
product has not been abused, misused, altered, or damaged after its purchase. This includes damage due to the use of tools or harsh chemicals. In the
event a product has been discontinued, Niagara Conservation will replace it with what we determine to be the closest product. Niagara Conservation is
not responsible for labor charges, installation, or other consequential cost. Niagara Conservation’s responsibility shall not exceed the original cost of the
product. For complete warranty details, contact Niagara Conservation at 800.831.0800.

CORPORATE HQ 1200 Lakeside Parkway, Suite 450, Flower Mound, Texas 75028 USA (t) 800.831.8383 (p) 817.391.0800 (f) 682.200.6962 (e) info@niagaracorp.com
© 2016 Niagara Conservation October 27, 2016 12:12 PM niagaracorp.com
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MasterShower®
KOHI-ER FaUCGJ[S 60" Metal Shower Hose

K-9514

Features

® 60-inch hose length.

® Swivel base helps reach target areas.

® For use with a handshower (sold separately)

Material
® Durable metal construction.
® KOHLER finishes resist corrosion and tarnishing.

Codes/Standards
None Applicable

KOHLER® Faucet Lifetime Limited

Warranty
See website for detailed warranty information.

Available Color/Finishes
Color tiles intended for reference only.

Color Code Description

d CP  Polished Chrome

J SN  Vibrant® Polished Nickel

I AF  Vibrant® French Gold

J PB  Vibrant® Polished Brass

9 G Brushed Chrome

) BN  Vibrant® Brushed Nickel

9 BV  Vibrant® Brushed Bronze

@® 2Bz Oil-Rubbed Bronze
USA/Canada: 1-800-4KOHLER (1-800-456-4537) THE BOLD LOCK

2162015 0224 CfKOHLER.
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MasterShower®
KOHI-ER FaUCeJ[S 60" Metal Shower Hose
K-9514

60" (1524 mm)
Overall Length

]
2 [T ]
Technical Information Notes . . .
All product dimensions are nominal. InsLaII this product according to the installation
guide.
USA/Canada: 1-800-4KOHLER (1-800-456-4537) THE BOLD LOOK

2162015 0224 CfKOHLER.
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D30 HVAC

D 3020 HEATING SYSTEMS

A. SYSTEM DESCRIPTION
1. Heating is provided by a reversible chiller/heat pump split system.

B. FUNCTIONAL REQUIREMENTS

1.

Provide heating system products that are manufactured and
installed in compliance with all applicable Building Codes, Regu-
lations and Rules. Refer to Section 1030 Project Criteria.

C. COMPONENTS

1.

Basis of design: Subject to compliance with requirements, the
design is based on the products, assemblies, and materials as in-
dicated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.
Refer to Manufacturer’s Product Data sheets provided at the end
of this section where indicated.
Chiltrix CX34
a. Outdoor heat pump unit. Product data sheet CSI 23 81 43.
FirstCo 8VMB Air Handler
a. Variable-speed air handler. Product data sheet CSI 23 70 00.
Buffer Tank
a. A buffer tank of appropriate size in accordance with the
manufacturer design guidelines and approved by the Engi-
neer.
Heat Transfer Fluid
a. A water and glycol mix to serve as the heat transfer fluid
for the heating system and provide freeze protection. To be
specified by the Engineer.
Copper Piping
a. Copper piping to contain the heat transfer fluid. Configura-
tion to be specified by the Engineer.
Rigid and Flexible Metal Ducting
a. All Rigid and flexible metal ducts to be designed by contrac-
tor to meet or exceed all applicable code requirements.

D 3030 COOLING SYSTEMS

A. SYSTEM DESCRIPTION

1.

Cooling is provided by the same reversible chiller/heat pump split

system that provides heating.

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu
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B. FUNCTIONAL REQUIREMENTS
1. Provide cooling system products that are manufactured and
installed in compliance with all applicable Building Codes, Regu-
lations and Rules. Refer to Section 1030 Project Criteria.

C. COMPONENTS
1. The components of the cooling system are identical to that of the
heating system. Refer to section D3020 C for a components list.

D 3060 VENTILATION
A. SYSTEM DESCRIPTION
1. A dedicated balanced ventilation system with heat recovery.

B. FUNCTIONAL REQUIREMENTS
1. Provide heating system products that are manufactured and
installed in compliance with all applicable Building Codes, Regu-
lations and Rules. Refer to Section 1030 Project Criteria.
2. Heat Recovery Requirements
a. Provide both sensible and latent heat recovery

C. COMPONENTS
1. Basis of design: Subject to compliance with requirements, the
design is based on the products, assemblies, and materials as in-
dicated below. Subject to compliance with requirements, provide
equal products as determined by the Architect or Engineer.
2. Refer to Manufacturer’s Product Data sheets provided at the end
of this section where indicated.
3. Zehnder ComfoFlex UL Approved flexible ductwork
a. Product data sheet CSI233116.
4. Zehnder ComfoWell 320 Silencer and Manifold
a. Product data sheet CSI1233319.
5. Zehnder TVA 75 Diffuser box and STB cap
a. Product data sheet CSI 2372 23.
6. Zehnder ComfoAir 200 packaged ERV unit
a. Product data sheet CSI 2372 23.
7. Rigid and Flexible Metal Ducting
a. All Rigid or flexible metal ducts to be designed by contractor
to meet or exceed all applicable code requirements.
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(Ventilation tube Zehnder ComfoFlex )

Benefits

e Reduced total installed cost—fast, economical installation.

e Material will not support mold or mildew growth.

® |ong lengths help reduce waste—easily cut to exact lengths, or spliced at the job.

® Underwriters Laboratories (UL) listed as Class 1 air duct, Standard 181.

e All components are self-extinguishing and will not support flame.

® Complies with NFPA Standards 90A and 90B and most local, state and federal standards or codes.
® Maintenance free under normal conditions—highly resistant to rust and corrosion.

® Strict quality control over all raw materials and completed ducts.

® Suitable for all commercial applications where noninsulated “connector” rated products are not allowed.
® Will not collapse at recommended operating pressure.

e Assists absorbing system vibration transmitted through ductwork.

® Packaged compactly for efficient transporting, storing and handling.

Construction and Materials:
The supporting helix of coated spring steel
wire is permanently bonded to a coated

woven fiberglass cover.

Coated spring steel wire helix
Special coating prevents corrosion

GreenGuard Certified
for Superior Indoor
Air Quality ke sy ot

Cover is coated woven

fiberglass.
lfml /ADC\ U
=TT 7.7} w //I\\\f c\L
Article numbers
Product Reference number
ComfoFlex 210, 3 x 70' sectionss 9501

ComfoFlex non-insulated flexible air duct is designed for use in all balanced ventilation
Systems. It is used in either supply or return sections from the manifold plate to the
diffusion valves. ComfoFlex air duct provides economical means for handling
misalignment between system components and ducting around obstacles where
fabricated and fitted ducts are difficult and costly to install. This duct is equally suitable
for new jobs or retrofit work. Compliance with NFPA Standards lets you install lengths
longer than the limitation applying to connectors. ComfoFlex air duct offers further
economy of installed cost, for example, as a return duct within conditioned spaces or in

any zone where the function of insulated duct is not required.
TS010 - 1
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APPLICATIONS and ENGINEERING DATA:

Nominal inside diameter (inches): 3
Length (feet): 70

Inside bend radius (inches): 3

Operating pressure (inches water column): Positive = 16 inches Negative = 1 inch
Maximum leakage

(cubic ft/min./linear ft/in. diameter) At

16 inch water column: 0.015

Intemal operating temperature range (°F): Minimum = 0 Maximum = 250

Velocity (feet per minute): 6000

Surface burning characteristics: Max. flame spread = 25 Max. smoke developed = 50
Oxygen index ratings: Woven and coated glass cloth fabric = 35.60

Technical specifications

Inside diameter ["] 3.0
Weight per running length [Ib/ft] 0.17
Running length per box [ft] 210
Weight per Box [Ib] 38.0
Box Dimentions length x deeph x height [Inch] 22 x22x 20

TS010 - 2
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(Ventilation tube Zehnder ComfoFlex )

Pressure loss diagram

Inch W Guide values for pressure drop over 75 feet of ComfoFlex

1.200

1.000

0.800

0.600 e

0.400

0.200 —

0.000
0.00 5.00 10.00 15.00 2000 25.00 30.00 35.00 40.00 4500 50.00

CFM

Note:
Each 90 deg. bend will add ~ 0.02 inch WC Pressure drop

TS010 -3
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(Ventilation tube Zehnder ComfoFlex )

ComfoFlex sound attenuation

Sound attenuation over Air flow volume

Lw[dB {A}]

5

T —

20

15

10

CFM

Zehnder America, Inc. - 6 Merrill Industrial Drive, Suite 7 - Hampton, NH 03842 - USA
T +1 603 601 8544 - Toll Free: 888 778 6701 - F +1 603 601 8510
info@zehnderamerica.com - www.zehnderamerica.com

TS010 - 4
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CAttenuator and Distribution System

Zehnder ComfoWell 320)

Benefits

e All air treatment functions available: attenuator, fine filter, active carbon filter,

manifold box

Modular design

Compact dimensions

Easy to clean

Components connected with sliding profiles for easy mounting
Pipes connected by end pieces with sleeves

Directly connected to all components of the ComfoWell system
Very good sound attenuation

Two silencers can be used in series for maximum sound reduction
Mounting set available for vertical mounting of silencers on
ComfoAir 200 and ComfoAir 350

High-efficiency fine filters up to filter class MERV15 available

e Odor neutralisation by active carbon filter available

e Components available in width of 126" to connect 6 ComfoTubes 3" (75)

Article number

ComfoWell attenuator

ComfoWell manifold box

Designation Art. no. Reference No
Attenuator CW-S 320 990 323 501 9319
Manifold box CW-D 320 990 323 531 9331
Filter housing CW-F 320 990 323 551 9333

able | project manual

ComfoWell filter housing
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(Attenuator and Distribution System Zehnder Comfowe" 320)

Description

Attenuator

Zehnder ComfoWell Attenuator CW-S 320. Compact rectangular attenuator with
high-efficiency special sound absorbing foam pack and low pressure losses. The
attenuator can be used on its own or in combination with any add-on from the
ComfoWell system. It is connected to all add-ons with a folded joint and

clamping rail to create an airtight seal. The sound absorbing foam element can
be removed for inspection and cleaning. The silencer is mounted on a wall or
ceiling with height-adjustable mounting brackets. Mounting accessories are
supplied with the unit.

Technical data:

Insertion loss: 12.6 dB / 250 Hz

Housing: Galvanised steel

Sound absorbing element: Special foam with hygienic coating

Dimensions:
Length: 19.7"
Depth: 12.6"
Height: 9.0"

Manifold box

Zehnder ComfoWell Manifold Box CW-D 320. Compact sound-absorbing
manifold box with closed-cell, silencer inner lining, fits mounting plate for
ComfoTube 6 x 3" (75) ventilation pipes. The mounting plate connection can be
moved from the front to the side. The manifold box can be used on its own or
in combination with any add-on. It is connected to all add-ons with a folded
joint and clamping rail to create an airtight seal. The manifold box features an
access panel for easy cleaning and adjustment of the ComfoTube ventilation
pipes. Mounting accessories are supplied with the unit.

Material: Galvanised steel

Dimensions:
Length: 9.0"
Width: 12.6"
Height: 9.0"

Filter housing

Zehnder ComfoWell Filter Housing CW-F 320. Compact filter housing for
mounting in supply line, to accommodate pollen filter MERV15 or active carbon
filter element. Filter elements are not supplied with the unit. The manifold box
can be used on its own or in combination with any add-on from the ComfoWell
system. It is connected to all add-ons with a folded joint and clamping rail

to create an airtight seal. It is mounted with adjustable mounting brackets;
mounting accessories are included.

Material: Galvanised steel

Dimensions:
Length: 11.8"
Width: 12.6"
Height: 9.0"

TS222 - 2
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(Attenuator and Distribution System Zehnder Comfowe" 320)

Specifications

Material:

Housing: Galvanised steel

Inner lining: Closed-cell melamine resin foam
Permissible operating temperature range: -13°F to 140°F
Maximum airflow: 141 cfm at normal ventilation level

Accessories

Designation Art. no. Reference No
Mounting plate CW-M 320-6 x 3" (75) 990 323 522 9329
End plate CW-P 320 - 5" (125) 990 323 511 9354
End plate CW-P 320 - 6" (150) 990 323 562 9372
End plate CW-P 320 - 6.3" (160) 990 323 512 9321

End plate CW-P 320 - 7" (180) 990 323 527 9322
Mounting set CW-K 320 — CA 200 990 323 517 9325
Mounting set CW-K 320 — CA 350 990 323 526 9328
Fine dust filter CW-MERV13 320 990 323 603 9302
Fine dust filter CW-MERV15 320 990 323 604 9343
Active carbon filter CW-FC 320 990 323 605 9355 Mounting plate

Description of accessories Q

Mounting plate:
Zehnder ComfoWell Mounting Plate CW-M320-6 x 3" (75) for connecting End plate
6x Zehnder ComfoTube 3" (75) flexible ducts. Supplied with guard and clamping
rails. Mounting plate can also be used for mounting in concrete.

End plate:
Zehnder ComfoWell End Plate CW-P 320 - 5" /6" / 6.3" / 7" (with central
support) for connecting the ComfoWell silencer and distribution system to a

5" /6" /6.3" / 7" round duct. Clamping rails included.
Mounting set:
A special mounting set is available for the Zehnder ComfoWell 320 silencer

and distribution system for direct mounting on the ComfoAir 200 / ComfoAir 350 Fine dust filter MERV13
ventilation unit. The set includes all the necessary accessories (screws, brackets

and mounting brackets).
Filter:

Filter for mounting in filter housing CW-F 320. Available filter classes include Fine dust filter MERV15

MERV13, MERV15 and an active carbon filter for odor neutralisation.

Active carbon filter FC

\"

Mounting set

TS222 - 3
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CAttenuator and Distribution System Zehnder ComfoWell 320)
Dimensional drawings
Attenuator
13.8"
) 12.6"
%
%
A

4.6"

12.8"

9.0"

Manifold box

12.6"

I
([ ]

9.0"

Filter housing

13.8"

12.6"

1.50"

11.8"
8.8"

1.50"

12.6"

9.0"

TS222 - 4
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(Attenuator and Distribution System Zehnder Comfowe" 320)

Mounting plate

18.2"

| 90
4.0"
==

4.00"

|

End plate

13.2"

@5" (125) @

©

)

|

13.2"

9.0

2

26.3" (160) ﬂ] @ K 7" (180) "] @

2.0"

TS222 -5

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu 187



http://
http://www.northwestern.house

®

&
always b
around you zeh®

(Attenuator and Distribution System Zehnder ComfoWell 320)

Mounting set CA 200

13.2"

T
Y 5" (125)
O] |

I

3.9"

9.0"

e

2.0"

ComfoAir 200 with mounting set

26.8" 12.4"

TS222 - 6

188 enable | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu



http://
http://www.northwestern.house
http://
http://www.northwestern.house

®

7
always 3
around you zeh®

( Attenuator and Distribution System Zehnder ComfoWeII 320)

Mounting set CA 350

13.2"

9.0"

—

=]
w

e
©

19.3
|

=3
©w

26.3" (160)

9.9"

ComfoAir 350 with mounting set (Right hand configuration shown)

TS222 - 7
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CAttenuator and Distributin System Zehnder ComfoWeII 320)

Usage scenarios

Standalone

Combined

TS222 - 8
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C Attenuator and Distribution System Zehnder Comfowe" 320)

Pressure losses

ComfoWell attenuator CW-S320 with end plate CW-P320 - 5" (125)
"WC

0.24

0.22

0.20

2x ComfoWell 320 in series

0.18
0.16
0.14
0.12
0.10
0.08

ComfoWell 320

0.06

0.04

0.02
0

206

ComfoWell attenuator CW-S320 with end plate CW-P320 - 6.3" (160)

"wWe

0.20

0.18 . .
2x ComfoWell 320 in series

0.16

0.14
0.12
0.10
0.08
0.06
0.04
0.02
0

ComfoWell attenuator CW-S320 with end plate CW-P320 - 7" (180)

"WG
0.16

0.14

2x ComfoWell 320 in series
0.12
0.10
0.08
ComfoWell 320
0.06
0.04
0.02

0

TS222 -9
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CAttenuator and Distribution Zehnder Comfowe" 320)
System Insertion loss

1x end plate CW-P320 - 6"/6.3"/7" + 1x attenuator CW-S320 +

1x end plate CW-P320 - 6"/6.3"/7"

Frequency Hz 63 125 250 500 1000 2000 4000 8000

Connection 6" (150) [dB] 8.1 119 145 149 191 359 283 29

Connection 6.3" (160) [dB] 6.9 131 126 127 18 34.8 272 288

Connection 7" (180) [dB] 75 124 129 126 19.7 335 263 275

1x end plate CW-P320 - 6"/6.3"/7" + 2x attenuators CW-S320 @
]

+ 1x end plate CW-P320 - 6"/6.3"/7" 2
8
3]

Frequency Hz 63 125 250 500 1000 2000 4000 8000 g

Connection 6" (150) [dB] 106 19.4 247 264 378 583 528 50.8 %

Connection 6.3" (160) [dB] 105 19.4 23.7 25 39.1 56.2 51.6 50 F

Connection 7" (180 [dB] 127 189 241 242 39 59.3 51.1 495 g
g\

1x end plate CW-P320 - 6"/6.3"/7" + 1x attenuator CW-S320 + "f

1x mounting plate CW-M320-6 x 3" (75) E
o
8

Frequency Hz 63 125 250 500 1000 2000 4000 8000 I(Q

Connection 6"/6.3"/7" [dB] 185 154 13 164 185 356 309 31.2 E
2]
U

1x end plate CW-P320 - 6"/6.3"/7" + 2x attenuators CW-S320 5

+ 1x mounting plate CW-M320-6 x 3" (75) %

Frequency Hz 63 125 250 500 1000 2000 4000 8000
Connection 6"/6.3"/7" [dB] 206 227 224 31 38.6 558 527 547

Zehnder America, Inc. - 540 Portsmouth Ave. - Greenland, NH 03840 - USA
T +1 603 422 6700 - Toll Free: 888 778 6701 - F +1 603 422 9611
info@zehnderamerica.com - www.zehnderamerica.com
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(Extract valve Zehnder STB )

Description

White, powder-coated metal extract valve suitable for walls and ceilings. Adjustable
flow rate set using the valve's locking regulating device. STB connects to TVA box
with its own rubber sealing ring, ensuring optimal airtightness.

Benefits

» With lockable, variable regulator ‘ /
« Simple, fast installation with rubber installation/sealing ring

» Sound absorbing
» Easy to clean

STB-1
Article Numbers
Housing Article Number Reference Numbe|
Extract Valve STB-1-125 705512 521 9310
Extract Valve STB-2-125 705 522 521 9441
Accessories Article Number Reference Numbel
Filter DN 125 (5”) 990 320 032 9252
on
0.5" o‘
2 N 5
g (]

[te} ‘E" <

TS051 -1 2015.03.06
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(Diffuser Box Zehnder TVA )

Description

Zehnder housing TVA 75 for connecting diffusers and designer grilles with connection
width DN 125. Connection ports for (2) flexible ComfoTubes. The supplied mounting
brackets allow the housing to be secured to wood studs, floor joists or concrete ceilings.

Benefits

« Suitable for supply and extract air

» Suitable for wall or ceiling installation
« Easy to install

* High air output

« Easy to clean TVATS
« Extract air filter optional

» Mounting bracket attached to housing

* Protective dust cover

Specifications

Material: Galvanized sheet steel
Nominal air volume: 24 cfm
Permissible temperature range: -13°F to 140°F

Accessories

Diffusers and grilles:

Zehnder diffusers and grilles are suitable for installation in walls and ceilings. They are
connected to the housing without the use of tools, and are firmly secured in the housing by
a rubber seal. Air volume can be adjusted smoothly at diffusers.

Filter:

Zehnder filter set for exhaust air diffuser TVA grille housing to protect the air ducts against
impurities. Filter class G4. The filter is clamped between the outlet and exhaust housing.
Sold individually.

Housing Article Number Reference Numbe|
TVA 75 990 320 710 9308

TVA 75 - 3 (3-port version) 528 006 630 9442
Diffusers/Grille options Article Number Reference Numbe|
STB 1 Exhaust Diffuser 705 512 521 9310

STB 2  Exhaust Diffuser 705 522 521 9441

KE 125 Supply Diffuser 990 326 252 9309
Venezia Grille 705512 521 9310

Filters Article Number Reference Numbe
Filter 125mm (1pc) 990 320 032 9352
TS042 -1 2015.02.27
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CDiffuser Box

Zehnder TVA )

Dimensions

6.5"

33/8"

QO

Side

Pressure Drop

TVA extract air

TVA supply air

TS042 -2
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www.chiltrix.com

Compatible with Chiltrix
@Q? Ultra-Efficient Heat Pump Chillers @

VMB Series

Variable Speed

2-Pipe Hydronic Fan Coils
1.5 - 5.0 Tons Cooling

The VMB Series includes a programmable, high efficien-
cy motor that redefines comfort and energy savings. The
VMB motor automatically adjusts its torque and speed to
maintain a preprogrammed level of constant airflow over
a wide range of external static pressures. This variable
speed technology offers better indoor air quality, more
precise humidity control, quieter operation, consistent
indoor air temperature, and lower utility bills.

High Efficiency - At full load conditions the VMB mo-
tor is 20% more efficient than an induction motor and
at constant fan speed it consumes only 60-80 watts of
power compared to 400 watts for a standard induction
motor.

Quiet Operation - The versatile VMB motor quietly
“ramps up” when the unit is turned on and “ramps down”
when the thermostat is satisfied, eliminating the annoy-
ing sounds of changing airflow.

Self-Regulating Constant Airflow - The VMB motor is
factory programmed to maintain a predetermined level
of airflow over a wide range of external static pressures,
ensuring optimum system performance and whole-house
comfort. The benefits of constant fan operation are:

» Consistent air distribution (and temperature)
throughout the home

e Better indoor air quality (further improved with the
addition of high efficiency filter) - This allows the air
to be filtered without excessive drafts and without
sacrificing efficiency.

* Better humidity control - The VMB is designed to
extract much more moisture from the air than a
conventional system by slowing the airflow over the
cooling coil. The result is an improved summer
comfort level at higher indoor temperatures.

Additional Standard Features:

. Vertical/horizontal drain pans

. Attractive baked-on powder coat finish

. Fully insulated cabinet

. Primary and secondary drain connections on cooling
coil
120V motor, 24V control

. Compatible with most properly sized and installed
zone control systems.
Contact the zone control manufacturer.

. High efficiency pleated filter(s)

Variable Speed ECM Motor
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VMB Series

Cooling / Heating
(2-pipe)

- .

|HGH

OPENING

Compatible with Chiltrix

Ultra-Efficient Heat Pump Chillers @

www. chilirix.com

«— 5 —»
<—H—>‘

—1

— .t

Features:

1. Variable speed motor
2. Vertical / Horizontal drain

% pan (right-to-left and left-to-
ELECTRICAL 1 H
COMPARTMENT POWER SUPPLY A I’Ight alrflow)
HORIZONTAL K.O. (both sides) 3. Manual air vent
CONVERTIBLE .
DRAIN PAN 4. Pleated filter(s)
[
| —
i g
<4— FILTER
COIL CONNECTIONS (SWEAT)
7/8" O.D.ON 8/12VMB | < E > ‘ | < F ¢ o—3
1-1/8" O.D. ON 16/20VMB
DRAIN
CONNECTIONS 3/4 MPT
ELECTRICAL DATA PHYSICAL DIMENSIONS
MOTOR | MOTOR | MIN.CIR. | MAX.HACR UNIT AlBl| ¢ D e |l a |n ColL FILTER
UNITMODEL | ip (120v) | AMPS | AMPACITY | BREAKER MODEL CONNECTIONS | SIZE
SVMB 73 T 5.0 15 symB |40 |20 20 [1812] 16 [ 2] 18 16| 7mswear 18X 20X 1
2B s - o . 12vmB |42 (23| 20 [21:12] 16 [ 2| 18 [17| wsswear 20X 22 X 1
16/20VMB | 48 | 28 [ 21-1/4 | 26-1/a | 17-1/4 | 2 | 19174 | 18 | 1-1/8 SWEAT | 20X 25X 1
16VMB /4 10.5 14 15
20VMB 1 1.5 15 15
AIR FLOW DATA
CONTROL BOARD SELECTION TAPS
MODEL OPERATING MODE COOL (CFM) (2) HEAT (CEM) (1) For additional sales and
A B c ) A 8 c ) tec!mbllcal mfo:;matlon on
r m
COOLING or HEATING THERMOSTAT SIGNAL 800 | 700 | 600 | 500 variable speed motors,
8VMB visit
CONTINUOUS BLOWER 400 | 350 | 300 | 250 www.thedealertoolbox.com
1ovMB COOLING or HEATING THERMOSTAT SIGNAL 1200 | 1050 | 900 750 Digital thermostats for
CONTINUOUS BLOWER 600 | 525 | 450 [ 375 these units must have a "C"
terminal.
‘ovms COOLING or HEATING THERMOSTAT SIGNAL 1600 | 1400 | 1200 | 1000
CONTINUOUS BLOWER 800 | 700 | 600 | 500
JOVMB COOLING or HEATING THERMOSTAT SIGNAL 1825 | 1700 | 1600 | 1400
CONTINUOUS BLOWER 900 | 850 | 800 | 700
NOTES:

1. The HEAT select tap controls the maximum CFM in both heating and cooling modes.
2. The COOL select tap only controls the CFM when fan switch on thermostat is set to

"ON" (continuous blower).
3. The COOL and HEAT taps are factory set on "A"

Airflow shown are dry coil at 120 volts.
Max. ext. static pressure is 0.50" wtr
NOTES:

The cooling and heating speed taps are factory set on "A".

The delay profile is factory set on "Arid" setting.

The adjust profile is factory set on "Normal:"

Adjust profile (+) will increase airflow by 10%, while tap
(-) will decrease airflow by 10%

-92.

cU)us

LISTED

In keeping with its policy of continuous
progress and product improvement,
First Operations reserves the
right to make changes without
notice. Maintenance for all First Co.
products is available under "Product
Maintenance" at www.firstco.com.
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COOLING PERFORMANCE DATA

45°F ENTERING WATER 42°F ENTERING WATER
UNIT NOM. | Gom P';_'_Jr' 80°F DB/67°F WB 75°F DB/63°F WB 80°F DB/67°F WB 75°F DB/63°F WB
MODEL CFM V\(ITR ) ENT. AIR ENT. AIR ENT. AIR ENT. AIR
" | TOTAL | SENS. | TEMP. | TOTAL | SENS.| TEMP. [ TOTAL | SENS. | TEMP. | TOTAL | SENS. | TEMP.
MBH | MBH  RISE | MBH | MBH | RISE | MBH | MBH | RISE | MBH MBH | RISE
3.0 25 190 | 138 | 127 | 145 | 121 97 207 | 144 | 138 | 158 | 126 | 105
600 45 55 224 | 151 9.9 174 | 131 76 | 244 | 159 | 108 | 186 | 137 | 83
BVMB 6.0 95 244 | 159 | 82 187 | 137 | 62 266 | 168 | 89 | 203 | 144 | 68
35 34 231 | 173 | 132 | 176 | 152 | 101 | 252 | 181 | 144 | 192 | 158 | 110
800 5.0 67 269 | 187 | 107 | 205 | 163 | 82 293 | 196 | 1.7 | 224 | 171 89
65 10 | 292 | 196 | 90 | 223 | 170 | 69 318 | 206 | 98 | 243 | 178 | 75
40 24 283 | 216 | 141 | 216 | 190 | 108 | 308 | 225 | 154 | 236 | 197 | 118
1000 6.0 48 339 237 1.3 259 206 86 369 248 123 282 2186 9.4
12VMB 8.0 7.9 373 | 250 | 93 285 | 217 7.1 406 | 263 | 102 | 310 @ 227 7.8
5.0 35 337 | 255 | 135 | 258 | 224 | 103 | 368 | 266 | 147 | 281 233 | 113
1200 8.5 55 380 | 271 | 117 | 291 | 237 | 89 | 415 | 284 | 128 | 317 | 247 9.7
8.0 79 410 | 282 | 103 | 313 | 246 | 78 | 447 | 296 | 112 | 341 | 257 8.5
45 20 36.2 29.2 161 277 258 12.3 395 303 176 30.1 26.7 134
1400 6.0 33 424 | 314 | 141 | 324 | 276 | 108 | 462 | 328 | 154 | 353 | 287 | 118
16VMB 75 | 48 46.9 331 125 35.8 289 96 511 347 136 390 | 302 104
6.0 33 442 | 341 | 147 | 338 | 300 | 1.3 | 482 | 355 | 16.1 | 368 | 312 | 123
1600 8.0 54 51.0 36.6 127 389 320 97 555 383 139 42.4 334 106
10.0 7.9 557 | 384 | 111 | 425 | 334 | 85 | 607 | 403 | 121 | 463 | 349 9.3
8.5 38 461 | 348 | 142 | 352 | 306 | 108 | 503 | 363 | 155 | 384 | 318 | 118
1600 85 6.0 523 | 371 | 123 | 399 | 324 | 94 570 | 388 | 134 | 435 | 338 | 102
20VMB 105 86 566 | 387 | 108 | 432 | 337 | 82 | 617 | 407 | 118 | 471 | 352 9.0
7.0 43 524 | 409 | 150 | 400 | 361 | 114 | 571 | 426 | 163 | 436 | 374 | 125
2000 10.0 7.9 617 | 443 | 123 | 471 | 388 94 | 673 | 464 | 135 | 514 | 405 | 103
i 130 125 | 675 | 465 | 104 | 516 | 405 79 736 | 488 | 113 | 562 | 424 86
HEATING PERFORMANCE DATA
NOM. pD. | BTUH (1000) AT ENTERING
UNIT cooLing | NOM. | GPM (FT. WATER TEMPERATURE
MODEL CFM | (HTG) . = =
TR | tao | te0F | veo 3-WAY AIRFLOW
6.0 95 455 58.5 *
800 45 5.5 435 56.0 68.4 ; -
3.0 25 40.4 52.0 63.5 . T
6.0 95 414 | 533 . AIRFLOW | - —
700 45 5.5 39.7 51.1 .
3.0 25 37.0 47.6 58.2 AlR FLOW
svMB 18,000/
24,000 4.0 44 35.1 45.1 N
600 3.0 25 335 43.0 .
20 2 10 308 a7 (STANDARD HORIZONTAL POSITION)
4.0 44 30.9 39.8 :
500 3.0 25 296 38.0 .
2.0 1.2 276 355 434
8.0 7.9 66.6 85.7 104.7 — -
1200 6.5 55 66.4 85.3 104.3 !
5.0 36 61.5 79.0 96.6 ~
8.0 79 60.7 78.1 J —
1050 6.5 55 58.9 75.7 . ) AIR FLOW
5.0 3.6 56.3 72.4 88.5 _—
12VMB 30,000/ g
36,000 6.0 48 52.3 67.3 - — o 1
900 45 3.0 49.8 64.1 78.3
30 15 480 518 755 (ALTERNATE HORIZONTAL POSITION)
(FIELD-CONVERTIBLE)
6.0 48 46.1 59.2
750 45 3.0 44.1 56.7 .
3.0 15 411 52.9 64.6
100 | 80 906 | 1165 : Chiltrix Compatibilily Notex*
1600 g:g g.g SOOI Please Use The Chiltrix VMB Sizing Guide
00 50 v 065 - For Acurate Perfromance & Sizing Information
1400 8.0 54 798 102.6 . When Used With Chiltrix Ultra-Efficient
42,000/ 6.0 33 75.8 97.4 119.1 Heat Pump Chiilers
16VMB
48,000 6.0 33 68.5 88.0 .
1200 5.0 2.4 66.2 85.2 104.1 www.chiltrix.com/documents/
4.0 16 63.4 81.6 98.7
6.0 33 60.7 781
1000 5.0 2.4 58.9 758
4.0 16 56.6 72.8 .
13.0 125 1102 | 1417 | 1732
2000 10.0 8.0 105.9 136.1 166.4
7.0 4.3 99.1 127.4 | 1557
13.0 12,5 102.2 131.4 *
1800 | 100 8.0 98.3 1263 | 1544
48.000/ 7.0 43 92.0 1182 | 1445
20VMB '
60,000 9.0 6.6 89.1 114.5 .
1600 7.0 4.3 85.2 1006 | 1339
5.0 24 79.6 1023 | 125.0 NOTES:
9.0 6.6 81.3 104.6 . (1) Heat BTU is at 70° Entering Air Temperature.
1400 7.0 43 78.0 100.2 . " ; ; ; ;
o oa i 910 149 (2) * Capacity exceeds the leaving air temperature maximum
-3-
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VMB Series

Variable Speed

2-Pipe Hydronic Fan Coils
1.5 - 5.0 Tons Cooling

Variable Speed ECM Motor

The VMB Series includes a programmable, high efficien-
cy motor that redefines comfort and energy savings. The
VMB motor automatically adjusts its torque and speed to
maintain a preprogrammed level of constant airflow over
a wide range of external static pressures. This variable
speed technology offers better indoor air quality, more
precise humidity control, quieter operation, consistent
indoor air temperature, and lower utility bills.

High Efficiency - At full load conditions the VMB mo-
tor is 20% more efficient than an induction motor and

at constant fan speed it consumes only 60-80 watts of
power compared to 400 watts for a standard induction
motor.

Quiet Operation - The versatile VMB motor quietly
“ramps up” when the unit is turned on and “ramps down”
when the thermostat is satisfied, eliminating the annoy-
ing sounds of changing airflow.

Self-Regulating Constant Airflow - The VMB motor is
factory programmed to maintain a predetermined level
of airflow over a wide range of external static pressures,
ensuring optimum system performance and whole-house
comfort. The benefits of constant fan operation are:

* Consistent air distribution (and temperature)
throughout the home

e Better indoor air quality (further improved with the
addition of high efficiency filter) - This allows the air
to be filtered without excessive drafts and without
sacrificing efficiency.

e Better humidity control - The VMB is designed to
extract much more moisture from the air than a
conventional system by slowing the airflow over the
cooling coil. The result is an improved summer
comfort level at higher indoor temperatures.

Additional Standard Features:

. Vertical/horizontal drain pans

. Attractive baked-on powder coat finish

. Fully insulated cabinet

. Primary and secondary drain connections on cooling
coil

. 120V motor, 24V control

. Compatible with most properly sized and installed

zone control systems.
Contact the zone control manufacturer.
. High efficiency pleated filter(s)
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(Ventilation Unit

Zehnder ComfoAir 200 )

Use

The ComfoAir 200 ventilation unit was developed for residential and small
commercial buildings. It combines maximum comfort, simple operation and very
high efficiency. The CA200 moves up to 116 cfm of air at 0.80" wc

Efficiency

The integrated cross-counterflow heat exchanger achieves efficiencies of up to
92% (according to testing by the Passive House Institute). For user comfort this
means no unpleasant cold drafts, because the supply air is heated nearly to
room temperature, even when external temperatures are very low.

Fans

The supply fan and extract fan are driven by efficient DC motors. Differential
pressures in the supply and extract air distribution systems can be adjusted

thanks to individual control. The especially quiet fans can be adjusted to the
required volumetric flow in 1% increments. The air volumes of the selectable
stages can be set to between 29 cfm and 116 cfm.

Filters
The CA200 is equipped with two class G4 filters (MERYV 7/8). An optional class
F7 pollen filter (MERV 13) is available for fresh air intake.

P Filter G4 Filter F7
Installation

The CA200 can be wall-mounted (vertically) or ceiling-mounted (horizontally).
Connections for air and wiring are on the top of the unit. The insulated, sound-
absorbing pipe connections can be rotated to optimize the location of the
ventilation tubes while acoustically decoupling the CA200 from the air distribution
system. The condensate drain is located on the bottom of the unit.

Operation

The CA200 is controlled by the ComfoSense control unit, typically installed in the
living area. Optional, wireless remote control units are installed in bathrooms for
timed boost mode.

Maintenance

Maintenance of the CA200 is limited to periodic cleaning or replacement of the ComfoSense controller
filters accessible from the front of the unit. The exchanger core should be

inspected and cleaned annually (depending on outside air quality). Please see

the unit manual for additional servicing tasks.

© 0]
Frost protection 10min. 30 min.
If the ventilation unit is operated without an optional geothermal heat exchanger, o °
condensate in the extract air may freeze. The frost protection setting prevents O sy
this by variably reducing the supply air volume. An optional, integrated electric & >,

preheater warms incoming fresh air to prevent the heat exchanger from freezing
even at very low temperatures.
Remote Control Timer

TS106 -1 2015.03.23
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CVentiIation Unit Zehnder ComfoAir 200 )

Bypass

During summer nights and in the “shoulder” seasons of spring and fall with strong
sunshine, the house can become too warm, while the outside temperature
remains pleasantly cool. In such cases, heat removal by what is known as “free
cooling” helps: The CA200 is equipped with a standard automatic bypass for just
this purpose, and diverts 100% of the relatively warm extract air from the heat
exchanger, introducing cool supply air to the space.

Options

* Humidity recovery with the Zehnder enthalpy exchanger
When the CA200 is fitted with an enthalpy exchanger core, the
humidity from the extracted air is partly transferred to the fresh supply
air. In this case, the process of drying out the house in dry winter
months is delayed. Additionally, there is no condensate that must be
drained from the ComfoAir. Therefore a condensation drain is not
necessary with an enthalpy exchanger.

The Zehnder enthalpy exchanger provides the ideal hygienic solution.
Supply and extract air flows are kept completely separate so there is
no transfer of odors or bacteria.

* Pollen filter (F7/MERV 13)
A pollen filter installed in the intake air line (upstream of the heat
exchanger) keeps the inside of the house pollen-free and reduces
particulates, spores and germs so occupants can breathe freely in
times of increasing allergies.

* Wireless remote control
With the Zehnder wireless remote control, the CA200 can be controlled
from locations throughout the house, apartment, classroom, etc.
Typically, one is installed in each bathroom to provide a boost function.

* Open fire program
The ventilation system can be installed in a home with a fireplace,
wood stove, etc. but must be accounted for in the control unit. By
indicating in the ComfoSense control unit the presence of a fireplace,
negative pressure and possible back-drafting of unpleasant fumes
and/or harmful gases can be avoided.

TS106 - 2 2015.03.23
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(Ventilation Unit Zehnder ComfoAir 200
Benefits
» Comfort ventilation up to 116 cfm
« Heat recovery with an efficiency of 92% (according to PHI)
» Moisture recovery with optional Zehnder enthalpy exchanger
* Low power consumption DC motors
« Automatic summer bypass
« Frost protection function
* Quick, safe installation, maintenance and servicing
« Simple operation
* Optional, integrated electric pre-heater
« Wireless remote control/boost switch
« Filter replacement indicator
« Electric and hydronic post-heater integration possible
» CO2 control (optional)
« Relative humidity control (optional)
Article Numbers
L = supply air left
R= supply air right
VV = integrated electric pre-heater
Product Article Number Reference Numbe
CA200 HRV-L 471236 710 9280
CA200 HRV-R 471236 715 9276
CA200 HRV-VV-L 471 236 730 9281
CA200 HRV-VV-R 471 236 735 9338
CA200 ERV-L 471 236 840 9357
CA200 ERV-R 471 236 845 9364
CA200 ERV-VV-L 471 238 540 9422
CA200 ERV-VV-R 471 238 545 9423
Accessories Article Number Reference Numbe
ComfoSense control unit 655010 215 9257
Wireless remote control 655 000 755 9238
Waterless P-Trap 990 201 330 9362
Filters Article Number Reference Numbe
G4 (MERV 7/8) 1pc 400 100 014 9282
F7 (MERV 13) 1pc 400 100 013 9283
TS106 - 3 2015.03.23
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Technical Specifications

Zehnder ComfoAir 200 )

able | project manual

Heat Exchanger:
Fans:

Filters:

Condensate Connection:

Air Duct Connections:
Electrical Connection:
Temperature Range:

Acoustic Performance:

Heat Recovery:
Volumetric Flow:
Power Consumption:

Dimensions:

Weight:

Versions:

Manufacturer:

TS106 - 4

Polystyrene

ECM direct current, radial fans

(2) Class G4 (MERV 7/8), F7 (MERV 13) optional
20mm

5” ID (nominal), 6” OD (nominal); (2) top; (2) bottom.
230v, 50-60Hz

44.6°F - 104°F (7°C - 40°C)

Extract air (min — max): 30 - 57 dB(A)

Supply air (min — max): 36 - 73 dB(A)

92% (according to PHI)

29cfm - 118cfm

9W — 143W

Height: 47.2”
Width: 21"
Depth: 12.6”

66.2 pounds (30kg)

ComfoAir 200 HRV L
ComfoAir 200 HRV R
ComfoAir 200 HRV VV L
ComfoAir 200 HRV VV R
ComfoAir 200 ERV L
ComfoAir 200 ERV R
ComfoAir 200 ERV VV L
ComfoAir 200 ERV VV R

Zehnder Group Nederland B.V.
Lingenstraat 2

8028 PM Zwolle
NETHERLANDS

2015.03.23
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(Ventilation Unit Zehnder ComfoAir 200 )

21.0"

13.0"
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21.4"
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( o
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CVentiIation Unit Zehnder ComfoAir 200 )

Setting Capacity Pressure Power Current COS ¢ Installed noise Weight
consumption consumption level

Percent AP st Extract air  Supply air

dB(A) dB(A)

Zehnder ComfoAir 200

200 WO Zehnder ComfoAir 200
1.81 \
1.61 \
1.41
1.20
1.00
0.80 \
0.60
\

040
0.20 ™~

o 18 3 53 71 8 106 124 141 159 cfm
TS106 - 6 2015.03.23
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CVentiIation Unit Zehnder ComfoAir 200 )

Sound, supply air

Ventilation unit Speed Acoustic performance

Type 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
ComfoAir 200 1 411 39.6 35.2 30 20.8 12.9 8.7
ComfoAir 200 3 56 54.8 50.7 48.3 39.4 33.7 24.6
ComfoAir 200 5 66.5 65.4 58.1 58.6 51.8 48.1 43.5
ComfoAir 200 7 73.2 72.2 63.8 63.4 60.9 56.4 53.6
ComfoAir 200 9 75.9 75.9 67.5 65.7 64.8 60.1 58.1

Sound, extract air

Ventilation unit Speed Acoustic performance

Type 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
ComfoAir 200 1 43.4 35.2 18.4 12.8 3.2 7.3 14.9
ComfoAir 200 3 47.5 43.6 28.2 24.7 11.5 11.5 19
ComfoAir 200 5 57 53.4 39.9 34.4 22.8 14.5 18.8
ComfoAir 200 7 63.1 60.8 41.7 38.5 30.5 222 19.6
ComfoAir 200 9 65.2 63.9 46.3 41.3 34.3 27.3 21

Sound, unit emission

Ventilation unit Speed Acoustic performance

Type 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz db(A)

ComfoAir 200 2 28.5 35.2 23.1 14.5 10.5 23.9

ComfoAir 200 4 40.3 43.6 32.4 24.9 18.9 34.6

ComfoAir 200 6 46.8 53.4 43.5 31.9 28.5 43.3

ComfoAir 200 8 52.3 60.8 43.6 36 34.6 46.7

TS106 -7 2015.03.23
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(Ventilation Unit Zehnder ComfoAir 200 )

Oy
C rt'f' t Passive House Institute PHI
e I Ica e Dr. Wolfgang Feist
Certified Passive House Component 64283 Darmstadt
For cool, temperate climates, valid until 31 December 2014 GERMANY
Category: Heat recovery unit
Manufacturer: Zehnder Group Nederland B.V.

8028 PM Zwolle, NETHERLANDS
Product name: ComfoAir 200, ComfoD250, WHR920

Certified for air
flow rates of

This certificate was awarded based on the following 60 — 150 m3h
criteria:
Thermal comfort B itpvane 16:55C
at Boutaoor air = -10 °C
Effective heat recovery NHReff 2 75 % NHR,eff
rate
Electric power Pe < 0.45 Wh/m? 92 %
consumption
Airtightness Interior and exterior air leakage rates
less than 3 % of nominal air flow rate
Balancing and adjustability  Air flow balancing possible: yes
Automated air flow balancing:  no Electric power
Sound insulation Sound level Ly, < 35 dB(A) not met consumption
Here Ly, = 49.0 dB(A)
Unit should be installed so that it is 0.42 Wh/m?
acoustically separated from living
areas
Indoor air quality Outdoor air filter F7
Extract air filter G4
Frostprotection Frost protection for the heat

exchanger with continuous fresh air
supply down to
Boutdoor air = =15 °C

Further information can be found in the appendix of this certificate.

CERTIFIED
COMPONENT

www.passivehouse.com 0327vs03 Passive House Institute
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The World’s Most Efficient Chiller Heat Pump

Ultra-Efficient

CX34 Chiller Heat Pump

2 Tons Cooling / 3 Tons heating

IPLV Cooling 24,000 BTU COP 6.15 EER 21
NPLV Cooling 29,000 BTU COP 9 EER 30
Heating 34,000 BTU COP 3.92

T e .\-.-.'\ o
& > ©

Ultra High Efficiency Heat Pump Chiller

The CX34 obtains it’s ultra high efficiency using existing technologies in
a new way. For example, we use a DC Inverter compressor and a DC
Inverter water pump (both are variable speed) controlled together with
a DC inverter fan motor to achieve the best possible balance of water
flow rate, compressor speed, and energy use.

A special control algorithm looks at the temperature delta between the
entering and exiting water temperatures of the chiller, and also
compares the exiting water temperature to the system settings. The
controller constantly adjusts the pump and compressor speeds
independently of each other to maintain the needed capacity at the
lowest possible power draw, usually avoiding the need for a buffer
tank. There is not a more efficient air source heat pump chiller made
anywhere by anyone.

Dynamic Humidity Control (DHC)

The Chiltrix Psychrologix ™ controller offers DHC (Dynamic Humidity
Control) to maximize comfort and performance and allow the unit to
operate well above its published ratings at times when humidity allows.
The controller provides dynamic loop/coil temperature adjustment
among other features.

The CX34 system capacity is fully dynamic and can operate between
25% and 100% of its rated capacity, as needed, and matches its actual
capacity to the instantaneous heating or cooling load in real time. This
means the system is always the right size for changing conditions and is
never oversized and avoids the on/off cycling of traditional systems.

Multiple IDUs - Up to 8 Indoor Units Per CX34

Save More w/ DC Inverter Fan Motors

All of the thin-line (5.1" thin) wall, floor and ceiling fan coil
units use high efficiency and nearly silent DC Inverter fan
motors, designed for 115v 50/60Hz power. 220v 50/60Hz
standard FCUs are available for export customers.

Geothermal Performance

There is no Energy Star program for air-cooled chillers.
However, the Chiltrix air-cooled chiller exceeds the Energy
Star EER requirements for geothermal water-to-water
systems.

Server Room Cooling

Chiltrix offers an optional Free Cooling add-on which allows up
to EER 141+ & COP 41+ cooling performance during winter at
low ambient temperatures. Chiltrix chillers are also available
in a N+1 redundant configuration.

Solar Ready

Perfect for solar PV operation with super low power draw and
a 2 amp soft start that’s easy on inverters and batteries. Also

integrates directly with solar thermal hydronic heating & solar
water heating systems.

Boiler & Hydronic Integration

Can serve as low-cost primary heat when used with an existing
boiler heating system. Dramatically reduces heating costs for
users of propane or oil fired boiler systems.

Modular — Stackable

The CX34 can be configured with up to 3 outdoor units
to create systems up to 6 Tons Cooling/8.5 Tons Heating

Heating Performance
The CX34 provides heating down to outdoor temperatures as
low as -4F (-20C).

* Cooling IPLV EER per AHRI 550/590, IPLV capacity at A95 44 LWT
/24,002 BTU, NPLV A95 54LLWT 29,537 BTU. Heating A47/43wB at
95LWT /33,813 BTU.

UL 60335-2-40 / CSA 22.2 / SGS
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The World’s Most Efficient Chiller Heat Pump

Ultra-Efficient

CX34 Chiller Heat Pump

2 Tons Cooling / 3 Tons heating

IPLV Cooling 26,615 BTU COP 6.75 EER 23.02
NPLV Cooling 30,049 BTU COP 9.0 EER 30.72
Heating 33,813 BTU COP 3.92
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Ultra High Efficiency Heat Pump Chiller

The CX34 obtains it’s ultra high efficiency using existing technologies in
a new way. For example, we use a DC Inverter compressor and a DC
Inverter water pump (both are variable speed) controlled together with
a DCinverter fan motor to achieve the best possible balance of water
flow rate, compressor speed, and energy use.

A special control algorithm looks at the temperature delta between the
entering and exiting water temperatures of the chiller, and also
compares the exiting water temperature to the system settings. The
controller constantly adjusts the pump and compressor speeds
independently of each other to maintain the needed capacity at the
lowest possible power draw, usually avoiding the need for a buffer
tank. There is not a more efficient air source heat pump chiller made
anywhere by anyone.

Dynamic Humidity Control (DHC)

The Chiltrix Psychrologix ™ controller offers DHC (Dynamic Humidity
Control) to maximize comfort and performance and allow the unit to
operate well above its published ratings at times when humidity allows.
The controller provides dynamic loop/coil temperature adjustment
among other features.

The CX34 system capacity is fully dynamic and can operate between
25% and 100% of its rated capacity, as needed, and matches its actual
capacity to the instantaneous heating or cooling load in real time. This
means the system is always the right size for changing conditions and is
never oversized and avoids the on/off cycling of traditional systems.

Multiple IDUs - Up to 8 Indoor Units Per CX34

Save More w/ DC Inverter Fan Motors

All of the thin-line (5.1" thin) wall, floor and ceiling fan coil
units use high efficiency and nearly silent DC Inverter fan
motors, designed for 115v 50/60Hz power. 220v 50/60Hz
standard FCUs are available for export customers.

Geothermal Performance

There is no Energy Star program for air-cooled chillers.
However, the Chiltrix air-cooled chiller exceeds the Energy
Star EER requirements for geothermal water-to-water
systems.

Server Room Cooling

Chiltrix offers an optional Free Cooling add-on which allows up
to EER 141+ & COP 41+ cooling performance during winter at
low ambient temperatures. Chiltrix chillers are also available
in a N+1 redundant configuration.

Solar Ready

Perfect for solar PV operation with super low power draw and
a 2 amp soft start that’s easy on inverters and batteries. Also
integrates directly with solar thermal hydronic heating & solar
water heating systems.

Radiant, Boiler & Hydronic Integration

Can serve as low-cost primary heat when used with an existing
boiler heating system. Perfect for radiant floor heating.
Dramatically reduces heating costs for users of electric,
propane or oil fired boiler systems.

Modular — Stackable

The CX34 can be configured with up to 3 outdoor units
to create systems up to 6 Tons Cooling/8.5 Tons Heating

Heating Performance
The CX34 provides heating down to outdoor temperatures as
low as -4F (-20C).

A2 CERTIFIED.

www.ahridirectory.org

Air-Cooled Chillers
/AHRI Standard 550/590

UL 60335-2-40 / CSA 22.2 / SGS
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@ The World’s Most Efficient Chiller Heat Pump

Ultra-Efficient The CX34 is Stackable up to 3 Systems
CX34 Chiller Heat Pump Use up to 8 Indoor Units per Outdoor Unit.
2 Tons Cooling / 3 Tons heating
IPLV Cooling 26,150 BTU COP 6.75 EER 23.02 UL 6035-2-40 / CSA €22.2 / SGS
NPLV' Cooling 30,049 BTU COP 9.0 EER 30.7 Model CX34 Ambiont/ Capacity  Input
Heating 33,813 BTU COP 3.92 Per AHRI 50/500 LWT ¢F) BTUNW
Heating at A43WW95 33,813/2.53
at A17TWI5 22,23712.32
Best of Breed Components Cooln Eficiancy A95/N44 IPLV_EER 2302
At Chiltrix we used every trick in the book and then some to ? Efficiency A95/\V54 NPLV EER 30.7
deliver the highest electrical efficiency possible. And we Cooling Capacity/Max |at A95/\V44 26,150 /2 36
didn’t stop there. The components we use to build our 2l (G at A95/\Wa4 30.049/2.36
chillers are sourced from the world’s top manufacturers Input Power Variable (KVV) .364 - 2.36
and include heat exchangers from Sweden, German pumps, Max. Current/ Min. Circuit (A) 15/20
American valves, electronics from Japan, controls from Electric supply 208-240V / 50~60HZ
USA, and a compressor from Mitsubishi. Max.Water Temperature (°C) 55 (131F)
Operating Temperature Range  (°C) -20 ~ 50 (4F ~122F)
No corner has been cut when it comes to making sure that Refrigerant __ Rdils
the parts and materials used to manufacture the CX34 are feti Circut aecaltn;exti;ﬁ;;?pressm(sl cummﬂf:;ﬁféo&lf ,Ergi-lgﬁ:;esrion
the best available. Our chiller is designed for performance - N e Saginomiya Japan
to deliver the lowest kW usage per BTU of any chiller heat Condenser Fan Motor Panasonic DC Fan
pump available, and to perform this task for a 20-year Max Air flow  (CFM) 1700
service life. Heat exchanger Multistack BPHE
Inlet / Outlet 1" NPT
Anti-Corrosion Technology to protect against salt air or air Water Circuit Water Flow - Max 7.6 GPM
pollution is incorporated into all Chiltrix outdoor units. Pump Wilo DC Variable Speed
Includes special coil, sealed compressor and fan motor. Max/Std. Pressure 115/25 PSI
Unit Dimensions  WxHxD {Inch) 43.9 x 38.15 x16.74
There is no other chiller like the CX34 available on the Package Dimensions WWxHxD (Inch) 46 % 49.25 x 18.5
market at any price. Contact us to learn more about Net Weight (Lbs.) 232
designing a chiller system for your home, commercial Gross weight (Lbs.) 254
location, or server room. We can also help you integrate Noise level dB(a) 49
our system with an existing system, retrofit replacemer Wall Fan Wall Fan
or integration with solar or to an existing boiler or hydr Coil Unit Coil Unit

heating system. :
Up to 8 Indoor Units L [ '

You can use up to 8 indoor fan coil units of oij
any type including high-wall (mini-split type), Floor or Celing
low wall, ceiling, floor standing, etc. You can Fan Cail In Duct Unit
also use in-duct fan coil units for creating ]
| L |

a small central heating & air conditioning

system.

The system is also compatible with radiant

hydronic heating, or can be connected to Distrib dBv:
a boiler system to provide a low cost primary Istributed By: hotspot &y energy
. &
heating source.
HotSpot Energy Inc. info@hotspotenergy.com
ALED 4021 Holland Bivd. ! i
an nuudl CERTIFIED.
www,ahridirectory.org Chesapeake VA 23323 1'757'410'8640
St 50500 www.hotspotenergy.com

/7 ) . . All Specifications Subject To Change @
— www.chiltrix.com |\
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Safety Precautions

NOTE It is required to read the Safety precautions in detail before operation. The
precautions listed below are very important for safety, please follow all safety
precautions.

General

e Make sure that the ground wire in the building is securely connected to earth.

Wiring tasks should be carried out by qualified electricians only, in addition, they should check
the safety conditions of power utilization, for example, verify that the line capacity is adequate,
and the power cable isn’t damaged.

e Users must not install, repair or relocate the unit. Improper procedures might lead to accidents
e.g. personal injury caused by fire, electrical shock or unit's falling off its base, and water leaking
into the machine. Please contact a professional service department if problems arise.

e The unit shall not be installed at a spot with the potential hazard of leaking flammable gas. If
gas is leaking near the machine, there might be the risk of explosion.

e Make sure that the foundation of the unit is stable. If the foundation is unstable, the outdoor
unit may come loose from its base and cause injury.

e Make sure that the GFCl installed at the service panel is working properly to avoid shock or
fires.

e |f any abnormity occurs in the unit (such as a burning smell is noticed inside the unit), cut off
the power supply immediately, and contact a professional service department.

e Please observe the follow items when cleaning the unit. Before cleaning, shut off the electric
supply of the unit first to avoid injuries caused by the fan operation.

e Do not rinse the unit with water because the rinsed unit may cause electric shock.

e Make sure to shut off the electric supply before maintaining the unit.

e Please do not insert fingers or sticks into air outlet or air inlet.

Transporting and storage
e The machine must be transported and stored vertically.

]
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CX34 Components

/
129" g1l 10~

Position Component Position Component
1 Electronics Box 7 Water Pump
2 Air Discharge Valve 8 Heat Pump Inlet
3 Heat Pump Outlet 9 Plate H.E. Drain
4 Needle Valve 10 Accumulator
5 4 Way Valve 11 Plate Heat exchanger
6 Compressor 12 Fan
4
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Hydronic Piping and Design Guide

Installation Methods Heating and Cooling (Heating Shown)
Note: Primary Secondary Piping is NOT supported on this chiller.
A buffer tank must be used for floor heating.

Wall Fan Wall Fan
Coil Unit Coil Unit
oD 0oDOo ‘ t
[ [
' : Floor or Celing
' Fan Coil In Duct Unit
]
Second Pump r ’/ ’/
(optional)
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Minimum pipe size should be no less than 1”, CPVC or Oxygen Barrier PEX, reverse return piping is
preferable to eliminate balancing valves or pressure regulators. The installer should calculate the
pipe and fitting resistance to determine the head pressure. See the examples on the following pages,
maximum water flow for the CX34 is 6 gpm, design flow is 4.8 gpm. If necessary, a second PWM
pump may be added to the loop and controlled by the CX34. The second water pump connections
can be found in the wiring diagram starting on page 19.

The loop example above is designed with wild coils. Water flows through the coil at all times, if there
is a call for heating or cooling the FCU controls will turn the fan on. Optionally, a 2 way valve may be
installed at the input tee to prevent any flow through the coil and the FCU will control it.

An air discharge valve should be installed at the top of the circulation system if possible for easy air
discharge. As an alternative an automatic/manual air vent can be used inline before the pumps.
Flow meters with restrictor valves, Watts Flow Guard for example, may be used when reverse return
piping is not an option.

Always install a water filter or wye strainer on the supply pipe to the chiller to prevent blockage of
the heat exchanger.

Piping Examples: Stacked Chillers

Without Buffer Tank

= =}

CX1148
CX165

= |

t==1

M\
\
\
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Cooling Set Points

Volume Expander Tank
55°F [ 54°F [ 53°F [ed Optional

7

— 1
ﬁ Water Outlet ﬁ) — i [FancoiL| [Fan coi
@) JE AE
= =
Water Inlet _|) {><} _L i ;
Water Inlet Water Inlet

A volume expander tank should be used when the loop volume is less than 20 gallons to keep the
compressor from cycling.

Using a Buffer Tank

FAN COIL FAN COIL

Floor Loop Controls and Pump
4 Port
Buffer y
/‘\ Tank
o
TN
Q L h
o ‘-‘-:"__/
- — Badélllg:eersung - Radiant Floor
e a— Opticnal G3 Heating
Water Outiet E2 Valve
A‘ Water inlet

Primary / secondary piping is not supported, when connecting to a floor heating loop always use a buffer
tank. Buffer tanks are generally used only with floor heating.

The pump in the buffer tank drawing is controlled by the customer’s floor loop controls. A 20-50 gallon
buffer tank is used generally for best performance. A G3 seasonal valve may be used to isolate the tank in
cooling mode.
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Head Calculation Example:

4.8 GPM

CHILLER

17

—A_/

177 i

N

3.62 PSI
8.35 feet of head
Ccoll1 COIL2 COIL3 COIL4
3.62
VNN
VANWAWAN ¢ m A4S A48 i A4S
J J J
\ 45 m 45 m 45 il
by

|
|74

3.6 PS
8.3 fee

—

t of head

g

20

All measurments in feet
O 6 Tees @ 2.3 ft. of pipe = 13.8 Ft. of Pipe

A 9 Couplings @ 1.3 ft. of pipe = 11.7 Ft. of Pipe

115" of actual 1"Pex pipe
140.5' of Pex @4.76 GPM and 10% Propylene Glycol
140.5' x .05=7.02 Ft Hd. per chart

Fan coils = 8.35 ft of head

Chiller = 8.3 ft of head

Total Feet of Head = 23.67

To calculate the head pressure for the correct water flow, the pipe length must be measured and all fittings

counted. It is advisable to use flexible red oxygen barrier PEX piping to avoid as many elbows as possible. All

fittings have an equivalent length of pipe already calculated, available on the next page under PEX Fittings
Pressure Drops. Add up the equivalent length of pipe for the fittings, 13.8’ + 11.7’ =25.5’. Then, add this to
the actual pipe, 25.5'+115” = 140.5’ of 1” pipe. Once you know the total length of pipe, use a (1” PEX 10%
Glycol, feet of head per 100 feet of tubing chart), to get the head for 1’ of pipe, at 40°F and 4.76 GPM. This
comes to (.0500) feet of head per foot. 140.5 x .0500=7.02 ft. of head. Add up all head calculations, 7.02 +
2.3 +8.35 + 8.3 = 23.67 ft. of head. Next we will look at the Wilo Pump curve on page 13. Maximum head at

4.76 GPM

is 25 ft.

If using the CX30SE (Free Cooling option) the CX30SE’s pressure drop is 4.5 PSI when active.
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Notes:

The example loop above has a volume of 4.5 gallons. The internal thermal expansion tank is 2 liters or .52
Gallons. An additional thermal expansion tank may be required for larger loops. There are many thermal
expansion calculators on the internet, the following is an example. http://westank.com/calculator/
Minimum loop pressure is 14.5 psi, maximum pressure is 43.5 psi, and ideal pressure is 29 psi. The Lowest
temperature is 44°F, the highest temperature is 131°F, the Initial pressure is 14.5 psi, and the final pressure
is 29 psi.

An air scoop should be installed above the expansion tank to remove any air in the circulation loop.

Always install a water filter or wye strainer on the supply pipe to the chiller to prevent blockage of the heat

exchanger.

Nominal 0 Wall Voulme
size thickness gal/100'
38" 0.500 0.070 0.350 0.50
12" 0.625 0.070 0.475 0.92
5/8" 0.750 0.083 0.574 1.34
34" 0.875 0.097 0.677 1.83
1" 1.125 0.125 0.863 3.03 WYE STRAINER

PEX PIPE VOLUME PEX Fittings Pressure Drops

PEX Brass Crimp Fitt
Friction Loss - Equivalent Feet of PEX Tubing

Size.  Coupling Elbow TeeRun  Tee
Branch

38 29 9.2 29 94

' 20 94 22 104
I 06 94 19 89
I' 13 100 23 110
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Freeze protection
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Vol% Wt% Freezing Point Burst Point
Propylene Glycol Propylene Glycol °F °C °F o
0 0 32 0.0 32 0.0
5 5.2 29 1.7 27 5
10 10.5 26 A4 22 5.6
15 15.6 23 -5.0 18 75
20 20.8 19 -7.2 11 -11.8
21 21.8 17 -8.3 9 -12.9
22 229 17 -8.3 -14.2
23 239 16 -89 <155
24 249 15 9.4 2 -16.9
25 259 14 -10.1 -1 -18.4
26 27.0 13 -10.6 -4 -20.1
27 28.0 12 -111 -7 -21.8
28 29.0 10 -12.2 -10 -23.6
29 30.1 9 -128 -14 -25.5
30 31.1 8 -133 -18 -27.5
3N 321 7 -139 =21 -29.6
32 33.1 5 -15.0 =24 -31.1
33 34.1 4 -15.6 -30 -34.4
34 35.1 2 -16.7 -38 -38.9
35 36.1 1 -17.2 -46 -43.3
36 37.2 -1 -18.3 -53 -47.2
37 38.2 -3 -19.4 -60 -51.1
38 39.2 -4 -20.0 -60 51.1
39 402 -6 -21.1 -60 51.1
40 41.2 -8 -22.2 -60 511
41 422 -10 -23.3 -60 -51.1
10
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Vol% Wt% Freezing Point Burst Point
Propylene Glycol Propylene Glycol F °C °F °C
42 43.2 -12 -24.4 -60 -51.1
43 44.2 -14 255 -60 -51.1
44 45.2 -16 -26.7 -G0 -51.1
45 46.2 -18 -27.8 -60 -51.1
46 47.2 21 -29.4 -60 51.1
a7 48.2 23 -30.6 -60 511
48 49.2 -26 -32.2 -60 -51.1
49 50.2 -28 -33.3 -60 511
50 51.2 -31 -35.0 -60 -51.1

NOTE:

When using CPVC piping it is highly recommended that you do not exceed a 25% glycol
to water ratio. Environmental Stress Cracking, also referred to as ESC, is a mechanism by
which an organic chemical (possibly a weak solvent or even a non-solvent) achieves an
extremely localized weakening at the surface of the material which permits propagation
of a crack. Environmental stress cracking generally presents itself as a crack with glossy
fracture surfaces that occur in regions of high mechanical stresses. ESC is dependent on
both the presence of the chemical and a significant level of mechanical stress.
Therefore, it may occur in some installations or certain parts of a system, while the
system performs well in other areas. Many problems can, as a result, be avoided by
proper design and installation. Potential ESC agents for CPVC include natural or
synthetic ester oils, nonionic surfactants, alcohols and glycols.

11
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Internal CX34 WILO Pump
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LED Meaning Diagnostic Cause Remedy
On-Green Pumpin Operation | Pumpis Running Normal Operation
Green PWM Model Pump in Standby Normal Operation
Flashing
Blinks Pumpis Functional | Pump will restart UnderVoltage Check Power supply
Red/Green but has stopped afterfaultis cleared | <160 vac 195 vac—253 vac
Pump Over heating
Blinks Red Pumpis not Pump Stopped Pump will not start Replace Pump
Functional due to a permanent
failure
LED Off No Power No Voltage to Pump Has no Power | Check Cable
Electronics Connections
Ledis Damaged Check if the Pumpiis
Running
Electronics are Replace Pump
damaged

PWM pcb LED Error Codes (3 digit display)

Normally the 3 digit display shows the pump speed percentage in addition to

temperatures and sensor errors.

Elis a Thl sensor error, it is open or shorted.

E2 is a Th2 sensor error, it is open or shorted.
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Wilo-Yonos PARA RS 15/7.5. 25/7.5.30/7.5
External control via PWM 1

Head in | I / Wilh -Yonos PARA RS PSI
Feet 26.2 15/7.5. 25/75. 230/7.5 r11.6

(a2 M/ e 7 1-230W -Rpvh 1 in

n-limin/ oW L
= -10.1
22.8 T /
19 6 =R sz
; N F4
16.4 |waysow 2 -7.25
— |l =g \,_,_. /
13.1 90 VA T g "5.8
9.8 [zrmn/asrem: — \\ 4.35
il
6.5 |22mm/s e o 7 =1 2.9
3 2 L2806 ey >4/
B T T 1.45

o 2.2 44 6.6 8.8 11 13.2 15417.6

Flow GPM
2 23GPM & GPM 23.67 GPM

Pump Specifications

Voltage AC 1-230, 50-60 Hz
Power consumption 4-75 Watts
Speed 800-4770 RPM

Max Head 25 ft

Max Flow 15 GPM

Pipe Insulation

All loop piping must be insulated per local and national mechanical codes.
For design tips and a thickness calculator please visit http://www.armacell.us/knowledge-center/

13
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Heat Pump Installation
Installation position
Note: Installation must be carried out by professional personnel.

1.
2.
3.

The recommended mounting pad should be 1” to 1 4” above ground level.

Proper drainage is required at each outdoor unit to avoid flooding the outdoor unit.

To install the unit on a balcony or on top of a building, the installation site must meet the
allowable bearing capacity of the building structure without affecting the structural safety.
Ensure the unit is well ventilated; the direction of air exhaust should be kept away from the

windows of neighboring buildings. Adequate service clearance should be kept around the unit.

The unit should not be installed in places accompanied with oil, inflammable gases; corrosive
components e.g. sulfur compound, or high-frequency equipment.

The unit must be installed upon a reliable machine base or framework. Weight capacity of
framework should be 3 times of the outdoor unit’s body weight, and safeguard measures
should be taken to avoid a malfunction of the fasteners.

The unit must have extra precautions taken when it is installed at sites with hurricane/
earthquake hazards. Consult the appropriate professional to determine the needed
requirements

Midair or suspended installation should be avoided as much as possible, falling machines may
result in personal injury and property damage.

Internal pump installation (Remove Top, Front, and Right Side Covers)

Remove the
pump spacer
and install the
pump here

Direction of flow arrow

Removing the shipping spacer Verify flow direction (UP) Installed properly

14
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Internal Pump Wiring

2 Pump Control
Wires

L1L2 and
Earth Ground

Electronics cabinet

15
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e - ¢ w ;

o Wit co oL s

Pump power wires. Pump ground wire.

16
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Clearances (unit: mm) 200mm = 8”, 350mm =14 “, 400=16", 500=20",1000=40"

No obstacle in front of the unit Obstacleabove the unit
PEP AT AT E A Y 81"*\\\\\;
/ 2 S
[ Outdoor unit ] ? . A <:| §
2 A o
4 A\ R
ESSS SIS Q
e =200 =350
Obstacle in front of the unit Wovoraf ot o naw
[ Outdoor unit ] ol] LLLLLLLL L ZEP LK
(Tp)
5 I o
= ) - @ A T [Outdoor unit I [Outdoor unit ]
S8 :
A 1 gt
F =200 |- sl b =400
F—’_-P/d_'/—\ -
% B, w 38
=
RIS H 44"
W (| 723 e
“I ///////,/// = \\.,ﬂm“ B 36.5"
S (1 /ﬂﬂf\{f\ Pl
IS
}I =7
,i -
= / S
17
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Electric connection

General

Note!

Electrical installation and service must be carried out under the supervision of a qualified electrician.
Electrical installation and wiring must be carried out in accordance with the NEC.

The heat pump must not be connected without the permission of the electricity supplier and must be
connected under the supervision of a qualified electrician. Wires, spare parts and materials etc. must
satisfy the relevant standards issued by the host country or region.

The heat pump does not include an AC disconnect or switch on the incoming electrical supply. The
power supply cable must be connected to a circuit-breaker with at least a 3 mm breaking gap.
Incoming supply must comply with the technical requirements, with a frame ground wire (neutral is
not used), via a distribution box with breakers.

Voltage range is 208-240vac

Maximum current draw is 13 amps, minimum wire size is 12 AWG, minimum breaker size is 20 AMP.

b

AC Disconnect

L1 L2 oND

AN A | D
Sl | Sl | AL

AN D | D
|\ |\

Main terminal block inside electronics box

18
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Electric Connections and Component Locator

IPM
Intelligent Power
Module

- ™

T — L b
5

Main Terminal Strip Refrigeration Controller Power Supply Terminal

19
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Using Internal PWM Pump
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WHT

GRY
BLU

Yiw

PUR |Purple

Yellow
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Yellow!Green

BLU

E1L2PE

POWER SUPPLY

230V/1/60Hz

Vired oaelrobes
S {F
3 RED o
© WHT i ‘3 g |2 k
- 3 % 2| & & i
P wmRED EER § LE
[ GHN § E HE ;; H )
O . wnw it HHG S éé.w L
= EEEE 3 e d 58] 6 56
= Lesles oiifleslm adaaada 3 RRIRSRIILS £Y
i i
> [al . iy
| 5§ [ <
Z %; Viawe bow
” |0 2
{12}indoor temparaiure sensce ,;‘ im N
o (1) Pge tamparanure senscr EG:;F[. Gyl = I‘—@
o 110} Solar waler lemperature sonsar o= ;
[ = (6) Water outist temparature sensor :@M
— (8] Water inel lomperirharg sensr :m:@ [‘:‘a ]‘: (3 e
(0] 7) DHYY lemperature sensor crmm———xodl e a5
(6} Suction lemperature sensor i[5 :
{5IResiste {5K0) oy RED
(4)Resizine (5K0) Eﬁ
iz (3) Ambient lemperature $800 crmp—
O O (ELTXLI] {2iCoi temparanure sensor o= [141
(1) Dscharge tempeemure sensir cem—r——1" =
N @G L lng g 3 EEEEE] [I H l
e
41
RED
& L1 13 s
£CFan L
N H

\Ik
pery

(E1) (E2
Use Relays
for EA&E2

L

System Layout with internal flow switch and MODBUS
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Second PWM Pump Wiring

Vired cordrober

AVIA
ge)

<

RED
WHT

a0 Vo b

@y Lowprassure swich o

[ Prwswrn swich

i

EEE2zg 1

L=l
{12}indoor temparaiure sensae @:Bz ] §

(1) Pge temperaiure zenser cem———ot]
110} Eolar waler lemperature sonser crmry=
(8) Water outist temparature sensor :QM
(8) Water inel lempteatue $ensor o7 [0
(7) DHV temparature sensor @:@

(8} Suction temperature sensor :m:{‘_:g ;

(5iResisie (5K s

8|Npo ue4giossaidwon

5 sda (3) Ambient uiﬂfﬁ?«i& @:@
O O (ELEXLIL] {2iCat temparanura senscr cor—{ iy [isr
3 F b E (1) Dsch SE0SN = —A‘—’!a Fphass s2qusncs
N @G L wygas [ [ [
PIes
L] RED
© ek & m
Ji
BLU )
FIE kb kkE
| 1 T
F1L IC4NCSL 1 A5 +| —
. L1L2PE
Wires POWER SUPPLY ™ \ £
WHT [While 230V/1/60Hz o Q) 2|
GRY |Grey ElmE2~-i =
BLU |Blue > w

YLW | Yellow
PUR |Purple
Yellow/Green Second Variable Speed Pump

If the Wilo RS 25/7.5 PWM pump does not have the required pressure at the targeted flow rate, a
second Wilo RS 25/7.5 may be added to increase the total pump pressure. This will double the head
pressure at the targeted flow rate. Connect to C5L and C5N for 240 vac, + and — for controls.

Contact us for more information on booster pumps.

21
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When using a second NON-PWM water pump
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E1L |[E1N|E2L |[E2N|C4L |C4L|C5L |[C5N|C6L [C6N|F1L
IS | 240 vac
/ Coil
120 vac 2
Pump &7 N
E1L|E1N|E2L |[E2N|C4L |C4L|C5L |C5N|C6L [C6N|F1L
240 vac
Coil
240 vac S5 L
Pump LLMP o o 240 vac
2 Pole Relay

When using a second NON-PWM water pump, use terminals C6L and C6N for relay coil power only. Do

not connect a pump directly to C6L and C6N, always use a relay with a 240 vac coil. This pump will only

run when the PWM pump is running.

22
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G1 Valve

DHW and AC / Heating
G1: DHW/AC / Heating Valve

In DHW mode, the G1 valve is powered off. In AC mode, G1 is powered on.
Parameter PO8 must be “0” to enable DHW, C19 will show the switch status.

/—\ Water Outlet
DHW Sensor
Water Inlet
FAN COIL FAN COIL
ok B et
— %
Water Outlet B N
o
Al G1 Valve
';- Water Inlet |

DHW target setting temperature is the tank water temperature measured with the DHW sensor, not
the inlet water temperature. If the target temperature is 122°F, refer to page 31 to set the DHW temp,
and the differential is 2°c, it means, when the DHW tank reaches 122°F, the compressor will

stop. When the DHW tank temperature is lower than 119°F, the compressor will start.

23
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G1 Valve
DHW and AC / Heating with two chillers in Parallel

Hot Water Out
DHW Sensor/—\
[— T ﬂ Cold water In
[ ] | FAN COIL FAN COIL

Chiller 1 | —

E———— = =
] — u—X
T Water Outlet
s G1 Valves
&) Water Inlet

aQ ag

Y

L/

Chiller 2

Water Outlet

( 3| Water Inlet

24
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G1 Valve Wiring and Parameters

L1 | L2 |GND E1L|ETN|GND|E2L |[E2N|C4L [C4N|C5L [C5N|C6L |C6N
Brown Blue
Wire Wire Black
Wire

G1 Valve Actuator

SQA-6320A
Parameter P08 240 vac

0 (DHW valid); 1 (DHW invalid)

Parameter C19 Switch input status
0 (G1 valid); 1 (G1 invalid)

G1 Valve (240vac)
DHW & AC/Heating

25
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G2 Valve Wiring “Free Cooling “ CX30SE Model

Heat Pump Chiller

Fan Coil

s, ﬁg«ﬁ%

.

6

G2 Free cooling 3 way valve
C5 Free cooling water pump
2. Water to air heat exchanger
5. Check valve

6. Heat pump water pump

Main CX30

FCU ﬁ
2 — 2 g
C /A1 N\ 5
T | s
C p2y

Free Cooling Unit

E1L|E1N|GND|E2L [E2N|C4L |[C4N|C5L|C5N|C6L |CEN|F1L

FIN[GIL|G2L|G3L| + | — L1|L2|eND|c5L [G2L|G2L

G2N

G2 Valve and C5 cooling water pump are preinstalled in the CX30SE. To enable the free cooling
function P06 must be set to “0”, C17 will show the status. The main CX34 C5N port is connected to the
Free Cooling Units C5N port, the CX34 G2L is connected to the FCU 3-way valve G2L port. With
parameter P06 a “0”, the unit will operate as follows: When outdoor temperatures drop below 38F,
the CX30SE glycol-water loop is automatically extended through the water-to-air heat exchanger to
harvest outdoor cold ambient conditions to pre-cool the glycol-water loop so that the CX34 variable
speed compressor can drop to a very slow speed and consume less power. At and below 28F, the
CX30SE server room chiller will turn off the CX34 compressor entirely and still be able to maintain its
rated cooling capacity using only the variable speed pump and fan motors.
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G3 Valve: Seasonal Switch Valve or Solar Preheat Valve

L1 | L2]| eND E1L|E1N|E2L |[E2N|C4L|C4N[C5L |C5N|C6L|CBN|F1L|F1N|G1L[G2L|G3L + —_—

When Parameter P14 is 0, G3 is Configured as a Seasonal Switch

Blue Wire When Parameter P14 is 1, G3 is Configured as a SolarPerheat Valve

Signal Wire

—

Brown Wire IXI

G3 Valve (230vac)
Solar Valve or
Seasonal Valve

The G3 port can be used to control a seasonal switch valve. The seasonal switch valve is used to isolate
the floor coils from the fan coils when switching over from heating to cooling. The seasonal switch
valve is controlled by parameter P50. When parameter P50 is 0, the valve is configured as a seasonal
Switch.

When parameter P50 is 1, the valve is configured as a solar pre-heat valve. The CX34 compares the
solar tank temp and AC returned temp. When the solar tank temp — AC returned temp is 2 5 °C, the 3-
way valve G3 will be on; when solar water tank temperature minus the air conditioning returned
temperature is less than 2°C, G3 will be off.

27

236 able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern Q @housebyNU @housebynu


http://
http://www.northwestern.house
http://
http://www.northwestern.house

Chiltrix Inc. www.Chiltrix.com

G3 VALVE
Seasonal Switch Valve

Winter Heating
Floor loop Pump
and Controls
Provided by Customer
X Floor X Floor
Loops Loops

\J/

o L

CX30 PCB Buffer Tank

Fan Caoil ‘ Fan Cail

o [T ]

Summer Cooling
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Second Heat Source or Assistant Electric Heater

L1/L2|cND|E1L|E2L|C5L|CHL|G1L|G2L|G3+|G3-

230 vac Coil
DPDT Relay
L1 L2 L1 L2
IN IN OUT OuUT
From Breaker To Water Heater

Parameter 27, 28 usage If you set parameter P56 to "0", E2 is the assistant electric heater control port,
if you set parameter P56 to 1, E2 will be 2nd heat source control port. If the E2 port is the assistant
electric heater control port, it is controlled by parameter P57. If air temp < Parameter P57, E2 will be
active. But it will not start at once, if the compressor cannot reach target temp within 15 minutes, it
will energize the relay coil at L2 & E2. The compressor will work together with E2.

If E2 is 2nd heat source control port, it is controlled by parameter P56. When air temp is lower than
parameter P58 (default -15c), E2 will be energized and the compressor will stop. Only the 2nd heat
source is working with E2. You can connect the electric boiler on/off signal to E2. E2 only provides an
"on/off" signal. You can connect your own controls, its max current is 1 amp. You must add a relay to
protect the heat pump PCB, so if there are any problems from the electric boiler, it will not damage the
heat pump PCB. If your winter is not too cold (above -15c), you can use E2 as an assistant electric
heater. If your winter is too cold, (lower than -18c~-20c), the compressor will work too hard, so you
should set E2 as 2nd heat source port to protect the heat pump.
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System filling with Propylene Glycol and water

At or near the chiller a flush/fill valve assembly must be installed. This can be made with three ball
valves and a couple hose fittings. See example below.

Bill Of Materials

2 ea. 1"x 3/4" tee

1 ea. 1" Ball Valve

2 ea. 3/4" Ball Valve

2 ea. 3/4" Hose Fittings
10' of Garden Hose

5 Gallon Bucket
High Head Fill Pump

From CX34 To Fan Coils 1" Pex
A FI / .
Flow T HOW Tee Tee 1O Fan Coils
[ A

D

From CX30

3/4" Hose Fitting

Flow
e

3/4" Hose Fitting

T Flow

Fill Pump

3/4" Ball Valves

—3

Fill Pump

Bucket

Pre-mix the propylene glycol in a container large enough to hold the loop volume plus a few
gallons. Using a filling pump and 3 hoses, place one hose in the glycol container and connect it
to the suction side of the pump. Connect the second hose to the pump discharge and the other
end to valve “C” that is closest to the fan coils. Using a third hose, connect it to valve “B”,
closest to the chiller and leave the open end in the glycol bucket. Close the middle ball valve
“A”. The pump should be pumping away from the CX34 chiller. Run the pump until there are no
more air bubbles coming out of the loop. After all air is expelled from the loop, close valve “B”
and then open valve “A” with the pump running. When the pressure gage on the CX34 shows at
least 30 psi close valve “C” and turn off the pump. Minimum loop pressure is 14.5 psi,
maximum pressure is 43.5 psi, and ideal pressure is 30 psi.
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Purging Air from the Fan Coils

DHW Coil 1 Coil 2 Coil 3 Coil 4
Flush / Fill =
Pump = X

]
G1 Valve

If a DHW tank is installed, it should be the first device on the loop as shown. To purge the air
from its coil, remove the actuator from the valve body and rotate the valve stub 90° clockwise
to force the water through the coil. Return the valve stub back to its original position when all
of the air is purged. Close the input valve to each fan coil except the first coil (1). Turn the pump
on and run it, when the bubbles stop coming out of the discharge hose turn on the ball valve on
coil (2), wait for the bubbles to stop, then do the same for coil number (3), then (4). All CX
Chillers have a flow switch installed in the loop. Air in the system may cause a flow switch
alarm; the controller will display a P5 or P6 error code.

All CXI fan coils have an air purge screw near the water inlet port, always purge the fan coils
before starting the chiller.

The CX34 chiller also has a bleeder valve with a %4” clear tube attached to it located near the
brazed plate heat exchanger.

Proper and even flow through each fan coil is critical for both heating and cooling. This can be

done with balance valves or ball valves installed at each fan coil supply or return pipe. Set each

fan coil to the same temperature and fan speed. Using an accurate digital thermometer adjust

each ball valve until the coil return temperatures are even. This must be done in heating mode

so proper flow can be verified to protect the heat exchanger from freezing up in cooling mode.

If a fan coil is powered on but the fan isn’t running, there is a good possibility that there is air trapped

in that particular part of the loop.
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Wired Controller
1. Functions and features
Cooling, Heating, DHW, cooling + DHW, heating + DHW mode of operation options, automatic
fault detection, alarm processing, and energy control.
Following characteristics:
1. The controller handles all input and output signals, and system status to ensure that the unit is stable
and reliable.
. Full-touch color LCD display.
. Modes and other factory parameter settings are entered directly on the LCD screen.
. 100 fault records can be stored and retrieved to show the details of each fault that may occur.
. All of the switch input / outputs can be directly observed on the LCD control panel making
commissioning convenient.
6. The LCD display is wall-mountable.

u b WN

(20) Boot (19) Heating (18) Cooling (17) DHW

(1) Task Bar (16) Time

(2) Main (15) Fault Light

Window
(14) Current DHW

Current Temp Temp

(3) N ac SHU

Application = P
3 25.0C . 25.0C {13) AU DHW
p&_»
i \ (L (12) AU Heating
Set Target Temp
oy O RC hy (11) DHW Temp
(4) Shutdown v ﬁb;?fV : 22 C > 25 C > Setting

= fe] o D

& -

(5) Defrost (6) Antifreeze (7) Sterilize (8) Ground Scurce Heat Pump (9) Compressor (10) Space Temp Setting

(1) Taskbar: shows the current running applications, and the time. Clicking on the different application
boxes will switch to different applications.

(2) Main window: Displays the main window of the application that is currently running.

(3) Application icon: A desktop application that first highlights the icon when it is first clicked, and then
clicked again to launch the application.
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(4) Shutdown button: Used to execute the shutdown command, when clicked it will pop up a
confirmation window, click "OK" to execute the boot command, or click "Cancel" for no action.
The shutdown command us used to take the chiller out of heating or cooling mode.

(5) Defrost: Is illuminated when system is in the Defrost State.

(6) Antifreeze: Is illuminated when system is in the antifreeze mode.

(7) Sterilization: Is illuminated when system is in the sterilization mode.

(8) Ground source heat pump: N/A

(9) Compressor: Illuminated when the compressor is on.

_ 1 2 3 <
4 5 b DEL
r] ? 8 3 ESC
_ , 1 0 abc ENT
Figure 1-2

(10) AC temp setting: Temperature setting in the air conditioning mode (cooling or heating), touch the
“SET TARGET TEMP” icon and the keyboard window will pop up, as shown in Figure 1-2, then,
enter the required temperature. Use the ENT" key will confirm the input. Use the "DEL" key to
delete the input, and the "ESC" to cancel the input and exit.

(11) DHW temperature setting: Sets the temperature in the (DHW) mode.

(12) AU heat: AU enable is used to see whether it is in the AU heating mode. Not Used

(13) AU DHW: When DHW is enabled, it is illuminated when it is in AU DHW mode.

(14) Current DHW temperature: This is used to check the current DHW mode temperature.

(15) Fault light: Illuminated if there is a fault.
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~

2016 > ~ 10 >~ 20 >

11 > : 11 > : 19 >

Figure 1-3
(16) Time: Used to display and set the current time. When clicked, a pop-up showing the date and
time is displayed, Figure 1-3. From left to right, and from top to bottom is the year, month, day,
hour, minute, and second. Clicking on each box will allow you to set its valve.
(17) DHW: If the hot water mode is enabled, this icon will be lit.
(18) Cooling: If the cooling mode is on in the user setting, this icon will be lit.
(19) Heating: If the heating model is on in the user setting, this icon will be lit.

Desktop
s

Figure 1-4
(20) Boot button: Used to execute the boot command operating mode.
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1.1 SETTING PASSWORDS
The application is used to set the user parameters, and set a password, as shown in Figure 1-5,
minimum of 6 characters, maximum of 127.

Setting(Passuword length 67127)

- 1 2 3 <=
4 5 6 DEL
c] 7 8 9 ESC
_ . 1] abc ENT
Figure 1-5

Description of the keypad function keys:

“< Backspace key, used to delete a character.
“DEL": Delete key, used to delete all characters.
“ESC”: Exit key, used to exit the input state.
“ENT”: ENTER key to confirm an input.

abc”: Toggles key for switching to lowercase alphabetic keyboards.
“ABC”: Toggle key for switching to uppercase alphabetic keyboards.
“123”: Numeric keypad toggle key for switching to the numeric keyboard.

“.#”":  Symbol Keyboard toggle key for switching to the symbol keyboard.

”
=
.

"

Note: The password can be composed of numbers, letters, symbols, etc., the factory default
password is empty, and any 6 characters can be used.

Write the password on the back of the controller.
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Desktop Setting
User Mode Cool >
System Al of heat node Disable >
. Al of DHW Dizable >
Timer ..
Exit
Figure 1-6

After the password is entered correctly, as shown in Figure 1-6, click "Exit" in the main
menu or "X" in the task bar to exit the application.

Desktop Setting
Mode ®

Cool
Heat
DHW
Cool « DHW
Heat + DHW

Figure 1-7

1.2 USER PARAMETERS (Figure 1-7)
® Operation mode: Set the units’ operation mode.
® Five optional modes: cooling. heating. DHW. cooling + DHW. heating + DHW

36

able | project manual @ http:/www.northwestern.house @ HousebyNorthwestern o @housebyNU @housebynu 245



http://
http://www.northwestern.house

Chiltrix Inc. www.Chiltrix.com

User Language- English >
Systenm Screensaver (M) 5>
o Buzzer dizable >
imer ..
Date 2016-10-20 11:26:27
Exit

Set Password

Figure 1-8
1.3 SYSTEM
® language: Default is English.
Screensaver: Sets the screen saver pop-up time.
Buzzer: Disables or uses the buzzer sound when the unit has an alarm.
Date & Time: you can set the machine date and time.
Password setting: Set the password to enter this application

1.4 Machine Timing Switch
® Boot Timing (1 ~ 3): 3 segment Boot timing setting.
® Timing shutdown (1~3) : 3 segment “Off” timing setting.

Figure 1-8 shows the setting window of each machine timer switch. After setting the time to turn
the machine on and off, click the small circle at the bottom to select the time to execute the switch
during the week. Use small circles of blue to select the day, gray means disabled. See next page,
Figure 1-9.
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Desktop b - ATH Manufi Error

Figure 1-9

Desktop Setting 08 :46

Weekly Setting
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2 STATUS
The status application is used to check the detailed status of the unit operation, such as
compressor speed, fan speed, G1, G2, G3, G4 valves and so on.
2.1 State preview display interface
a) Compressor: Displays the current working status of the compressor.
b) Compressor Heating: Displays compressor heating status.
¢) Outdoor fan: show the working status of the outdoor fan.
d) Reversing valve, electronic expansion valve, electrical heating, G1 valve and other work status,
guery can be directly observed through this interface.

Desktop

5= Detal

1.Compressor 2.Compressor Heater 3. Fan 4.Plale heal exchanger 5.Gas Liguid |solator
6. Liquid Accumulator 7. Expansion valve H1.5ida way valve V4. 4-way valva(R410a)

P1. High pressure swilch 1 P2. Low presssure switch P3. High press tch 2
G1 G2 G3. 3-way valve|Walar) E1. DHW heatsr E2. AC heater

Figure 2-1
2.2 Detailed Status Interface
Click "detail" in the status query interface to enter the detailed status interface of the
machine, as shown in Figure 2-1. Click the arrow “->” button to return to the previous state
interface. Specific parameters can be found in Table 2-2 below.
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item value
C08 Water source outlet water temp 25.07

C09 Compressor current value 0.0/

C10 High pressure value 0.0MFa
C11 Low pressure value 0.0MPa
C1Z Water Source =ide water flow volume 0.0L/m
C13 Usage =ide water flow volume 0.0L/m
C14 Functional parameter(F03) 1:Air source Source
C15 Functional para.. 0:AC heating temp control method 1

Z-8
Figure 2-2

