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Project Narrative

The Norwich University Delta T-90 team recognizes a housing crisis in New England. In 2010,
approximately 47% of renters, and 38% of Vermont homeowners paid more than one-third of their
income for housing. Close to one third of Vermont's existing housing stock was built prior to 1950 with
inadequate insulation, inefficient heating systems, and sub-standard window and door assemblies.
Leaky construction combined with severe winter cold and high fuel costs force many Vermonters to
pay annual energy costs that approach or equal their existing mortgage costs.

Approximately eighty-two percent of households in Vermont earning under $41,000 annually direct
more than one-third of their income toward mortgage and housing costs. Couple this statistic with the
fact that Vermont ranks sixth highest in the United States in terms of annual heating demand and it
becomes clear that the challenges of home ownership for lower-income households can be
overwhelming. In addition to the lengthy, sometimes severe heating season, approximately eighty-five
percent of Vermont's forty-eight billion BTU’s for residential heat demand comes from petroleum-
based products. Globally influenced price fluctuation of these products is a financial planning wildcard
for households operating on thin margins.

The Delta T-90 team believes that high performance, solar powered dwellings should be accessible to
all and that good design is not a function of cost. We are confronting the issues related to high
performance and affordability for New England by taking an unapologetic design position driven by
performance criteria, building science, and time honored architectural maneuvers. Our team is
committed to providing a hammer-ready, widely accessible solution for New England's unique
challenges.

Norwich University’s DeltaT-90 House for Solar Decathlon 2013 is a 991 square foot, two-bedroom
home that is tuned for the unique seasons of the northeastern bioregion. The Delta T-90 House
explores the interdependency between the economy and the built environment by revealing the hidden
values and richness within a conservation-based lifestyle. This high-performance home models the
future of affordable, energy efficient living in Vermont.
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Summary of Changes

Significant changes to the project manual that have occurred between submissions have been outlined
below. The Construction Drawings should also be reviewed for relevant revisions.

November 2, 2012 Revision
The Project Manual has been updated from the previous issue. Revisions include:

Changes to Project Manual

Rules Compliance Checklist - To be updated in accordance to changes with updated construction
documents

Energy Analysis and Results - Significantly reformatted to include Tools, Geometry and Systems,
Envelope Construction, Internal Gains, and Electricity Usage information.

01 51 13 - Spill containment pan added to this section for spill containment

02 21 13.13 Boundary and Survey Markers - Section added to explain the lot size and solar envelope
dimensions at the competition.

05 51 13 Metal Railings - Replaced Section 05 52 13 for exterior railings

06 11 00 Wood Framing - Section added to show framing structure and accessories

06 16 23Subflooring - Section added to call out subflooring used throughout house

06 16 36 - Sheathing product and manufacturer updated

06 11 13 Engineered Wood Products - Section added to show LVLs, floor joists, and roof rafters as
engineered material

07 13 00 - Intello moisture barrier added for sheet waterproofing

07 4 6 23 Wood Siding - Wood Siding changed from hemlock to cedar

07 70 00 - Tescon Profile Vana Tape added for airsealing

08 14 73 - Sliding door accessories were added

08 14 76 Bi-Folding Wood Doors - Section added for mudroom and utility closet doors

08 50 00 - Whole section revised in formatting and content to include further detail of windows

08 60 00 - Section removed, skylight moved to Section 08 61 00

08 83 00 Mirrors - Section added to include mirrors throughout house

09 21 16 - Panel adhesive and drywall screws added, type of gypsum updated, HardieBacker board
added
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09 65 16.23 Vinyl Sheet Flooring - Section added for flooring used in bathroom

09 77 23 Fabric Wrapped Panels - Section added for closet door fabric

09 91 23 - Paint products updated

09 93 23.13 Interior Staining - Section added for stain used throughout interior of house
10 18 00Informational Kiosk— Changes made to kiosk design

10 20 00 - Products added to section

10 57 33 Closet and Utility Shelving Hardware- Section added for shelving hardware
11 06 60 - Manufacturer and products updated

12 24 00 Window Shades - Section added to describe shading devices used on south and west
elevations.
12 35 30.31 Kitchen Casework - Section added to show casework in bathroom and kitchen

12 35 30.23 Bathroom Casework - Casework updated

12 43 13.13 Desk Lamps - Section added to specify desk lamps used in office

12 44 16 Shower Curtain - Section added for bathroom detailing

12 48 43 Floor Mats - Section added for mats used through house

12 52 23 Office Seating - Section added to show chair used in office

12 58 00 Residential Furniture - Section added to include furniture throughout house

12 58 13 Couches and Loveseats - Section added to include couch furniture in living room

12 58 19 Dining Tables and Chairs - Section added to include chairs and table used in kitchen
12 58 26 Entertainment Centers - Section added to include entertainment center in living room
12 58 29 Beds - Section added to show beds chosen for bedrooms

12 58 33 Dressers - Section added to include dressers in bedrooms

12 58 36 Nightstands - Section added to include nightstands

22 05 16 - Section added for expansion fittings and loops for plumbing piping

22 11 16 Domestic Water Piping - Section added for water piping used throughout house

22 12 19 Water Storage Tanks - Quantity on tanks updated

22 41 16 - Kitchen and bathroom sinks and manufacturers changed

22 41 19 Residential Bathtubs - Section added to include bathtub

22 41 39-Showerhead changed, manufacturer added for faucets

23 09 13 Sensors and Transmitters - Section added for data loggers and sensors

23 09 13.23 - Sensors and transmitters added to section
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23 81 26 - Sauermann Mini Condensate Heat Pump added to section

26 05 19 - Firestop caulking added to conductor and cables accessories

26 05 33 Raceway and Boxes for Electrical- Section added to included raceways and boxes for
electrical

26 06 20.16 - Section added for panel board schedule

26 06 50 Schedules for Lighting - Section added to include the list of lighting

26 24 16 Panel Boards - Section added to include panel board and electrical equipment

26 27 26 Wiring Devices - Section added for electrical wiring devices

26 28 16 Enclosed Switches and Circuit Breakers - Section added for circuits and breakers

26 50 00 - Fixtures updated, Legrand Construction Slides added

26 51 13 Interior Lighting - Section added for interior lighting fixtures, lamps, and ballasts; fixtures
updated

28 05 13 Conductors and Cables - Section added for components of electrical safety and security
planning

28 31 46 - Smoke detector updated

41 65 13 - Stationary compressor added

41 65 16 - Section added to include mobile generators used on site

48 14 00 - Enphase Micro inverter added to power generation equipment

February 14, 2013 Revision
The Project Manual has been updated from the previous issue. Revisions include:

32 00 00 Exterior Improvements — Division added for landscaping

32 05 13 Soils for Exterior Improvements - Section added for potting soil

32 05 16 Aggregates for Exterior Improvements - Section added for gravel in planting beds
32 91 13.26 Planting Beds - Section added for materials to construct planting beds

32 93 23 Plants and Bulbs - Section added to include plants for planting beds

32 93 33 Shrubs - Section added to include shrubs for planting beds

09 77 23 Fabric Wrapped Panels - Section deleted

12 35 30.31 Kitchen Casework — Cabinets and accessories updated
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26 51 13 Interior Lighting Fixtures — Yeti Solar added to accommodate for custom lighting designs
06 61 36 Wood Panel Product Sheathing — 7/16” OSB replaced GP plytanium sheathing

08 61 00 Roof Windows — Section updated to correct Fakro skylight

12 58 00 Residential Furniture - Section updated

08 14 73 Wood Sliding Door — Lumber added for custom closet door in master bedroom

48 14 00 Electrical Power Generation — Solar panels, inverter, and mounting system updated

28 31 46 Smoke Detection Sensors — Updated to comply with building inspector requirements

28 30 00 Electronic Detection and Alarm — CO2 Monitor added to comply with building inspector and
safety requirements

41 22 00 Cranes and Hoists — Crane updated with proper weight requirement for each module and CA
crane company

12 58 83 Custom Residential Furniture — Section added with materials need to construct custom
furniture

32 91 13.16 Mulching — Added for landscaping plan

April 5, 2013 Revision
The Project Manual has been updated from the previous issue. Revisions include:

NEC 220 Calculations — Updated to include effluent pump

07 46 23 Wood Siding — Rough sawn cedar for rainscreen changed from 1” x 6” to 5/4” x 6”

10 71 13 Exterior Sun Control Devices — Rough Sawn cedar for water tank shading changed from 1”
x 6” t0 5/4” x 6”

26 24 16 Panel Boards — Meter Socket updated

26 27 26 Wiring Devices — Receptacles in wet locations updated to weatherproof/weather resistant
types

48 14 00 Solar Energy Electrical Power Generation Equipment - Solar panel updated, inverter
updated, combiner box added
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Construction Documents Update April 5, 2013 Revision
The Construction Documents has been updated from the previous issue. Revisions include:

Upon resubmitting the Construction Documents, the team has made revisions to develop the Delta T-
90 drawings to their best potential thus far. Revisions include a large amount of general drawing
updates such as line weight adjustments, drawing quality increasing, accumulating detail levels,
labeling adjustments as well as relinking to the Project Manual. Structural and electrical drawings have
been updated to meet the outstanding issues marked from the February 14" Design Deliverable
Submission.

August 22, 2013 Revision

The Project Manual has been updated from the previous issue. Revisions include:

NEC 220 Calculations — Updated with correct values

05 05 23: Metal Fastenings - Updated foundation and deck fasteners

05 51 13: Metal Railings — Railings updated

06 15 13: Exterior Deck and Foundation — Deck framing updated, ABU 44 post base removed
07 60 00 Flashing and Sheet Metal: Eliminated

07 54 23 Thermoplastic Polyolefin Roofing: Products added to section from 07 60 00
07 71 23: Manufacture Gutter and Down Spout — Gutter material updated

08 14 73: Sliding Wood Doors — Cedar boards changed to pine decking boards

09 21 16: Gypsum Board Assemblies — Eliminated hardie backer board

09 62 29: Cork Flooring — Replaced Ceramica vinyl flooring w/ cork flooring

09 93 13.13: Exterior Staining — Exterior stains updated

09 93 13.53: Exterior Finishes - Section deleted and products moved to 09 93 13.13

10 20 00: Interior Specialties — Benjamin Moore Chalkboard Paint and desk hinge added
12 35 30.31: Kitchen Case Work — Changed maple shelving from 1 3/4" to 3/4"
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12 52 13: Chairs — Updated throughout the house

12 50 19: Dinning Tables and Chairs — Updated with current furniture
12 58 26: Entertainment Centers — Updated

12 24 00: Window Shades — Materials updated

22 33 00: Instantaneous Electric Domestic Water Heaters — Added pressure Tanks, Shallow Well Jet
Pump and Adjustable Three Way Thermostatic Mixing Valve.

42 22 00: Cranes and Hoists — Boom Lift added to equipment

48 14 00: Solar Energy Electrical Power Generation Equipment — Added solar panel attachment
tapes and raceways.

28 30 00: Electronic Detection and Alarm — Carbon monoxide alarm updated
28 31 46: Smoke Detection Sensors — Smoke detector updated

23 81 26: Split-System Air Conditioners — Heat pump units updated with model numbers and mini-
condensate pump deleted

26 05 26: Grounding and Bonding for Electrical Systems — Grounding electrode conductor added
and grounding rod information updated

26 05 33: Raceway and Boxes for Electrical — Junction box added

26 06 20.16: Electrical Panelboard Schedule — Main circuit breaker model number updated

26 24 16: Panelboards — Arc fault breaker model number updated

26 28 16: Enclosed Switches and Circuit Breakers — Molded disconnect switch updated

11 31 13: Residential Kitchen Appliances — All appliances updated

10 18 00: Informational Kiosk — All materials updated

06 15 13: Exterior Wood Decking and Foundation — Marriage plate added to foundation materials
06 16 36: Wood Panel Product Sheathing — Added PT underlayment

07 21 13.19: Mineral Board Insulation — Mineral wool types updated with correct location
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07 46 23: Wood Siding — Fasteners for rainscreen updated

07 70 00: Roof and Wall Specialties and Accessories — Tape locations updated
08 06 50: Window Schedule — Windows schedule updated

08 50 00: Windows — Safety film for south window updated

08 61 00: Roof Windows — Skylight specifications updated with performance specs
09 21 16: Gypsum Board Assemblies — Joint compound and joint tape added

09 62 29: Cork Flooring — Floor adhesive added and cork thickness updated

09 64 23: Wood Flooring — Flooring fasteners added

06 15 13: Exterior Wood Decking and Foundation — Marriage plate added to foundation materials,
deck post connectors and lag bolts added

10 20 00: Interior Specialties — Office storage wall material updated

11 52 00: Audio Visual Equipment — TV model updated to fit in wall mounted cabinet

12 48 43: Floor Mats — Section deleted

12 52 13: Chairs — Dining room chairs updated

12 58 00: Residential Furniture — All furniture for house updated

12 58 13: Couches and Loveseats — Couch updated and living room lounge chair added

21 13 13: Wet-Pipe Sprinkler Systems — Residential fire pump updated

23 09 13: Sensors and Transmitters — Section deleted

26 05 26: Grounding and Bonding for Electrical Systems — Ground changed to 4 AWG Copper Wire
11 34 00: Residential Ceiling Fans — Section added to include living room fan

21 30 00: Fire Pumps — Section added to fire suppression system

22 12 19: Facitiliy Ground-Mounted, Potable Water Storage Tanks — Water tanks updated

46 00 00 — Water And Wastewater Equipment — Water tanks updated
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26 51 13: Interior Lighting Fixtures, Lamps, and Ballasts — Lighting updated

Construction Documents Update August 22, 2013 Revision

The Construction Documents has been updated from the previous issue. Revisions include:

The construction documents were entirely updated based on the As-Built product of the Delta T-90

House.
1.
2.
3.

© N oA

9.
10.
1.

12.
13.
14.

Significant updates include the following:

Solar array panel layout updated

Lighting plan updated to reflect changes in light fixtures and light locations

Mechanical plans were updated to reflect changes in heat pump system from two diffusers to
one diffuser

The flower boxes on the south entry path were updated to reflect competition tour path
Exterior door shades on south and west added

Exterior window shades were updated on south and west windows

North wall electrical component layout updated

Rain gutter at the roof edge of the south, east, and west elevation added to direct rain away
from siding

Custom furniture and purchased furniture location and dimensioning updated

Plumbing drawings were updated

Rainscreen siding was corrected and updated

West and South decks and ramps updated

Signage plans updated

E-107: Change sheet name from PV Conduit Plan to PV Raceway Plan
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Rules Compliance Checklist

|RULE | RULE DESCRIPTION LOCATION DESCRIPTION LOCATION

Drawing(s) showing the assembly and disassembly
sequences and the movement of heavy machinery on  0-101, 0-102

Rule 4-2  Construction Equipment the competition site 0-602
412200
Rule 4-2  Construction Equipment Specifications for heavy machinery 4162 23
Drawing(s) showing the locations and depths of all
Rule 4-3  Ground Penetration ground penetrations on the competition site C-101
A-101, C-101
Drawing(s) showing the location, contact area, and ~ S-102, S-103
Impact within the Solar bearing pressure of every component resting directly  S-505, S-506
Rule 4-4  Envelope within the solar envelope
015113
Rule 4-5  Generators Specifications for generators (including sound rating) 41 65 16
H-101
F-102,

Drawing(s) showing the locations of all equipment, P-102, P-101
containers, and pipes that will contain liquids atany  P-103,

Rule 4-6  Spill Containment point during the event P-501, P-603
221123
221116
Specifications for all equipment, containers, and 211313
pipes that will contain fluids at any point during the 015113
Rule 4-6  Spill Containment event 416516

Calculations showing that the structural design
remains compliant even if 18 in. (45.7 cm) of vertical
Rule 4-7 Lot Conditions elevation change exists A-311, L-104

Drawing(s) showing shimming methods and
materials to be used if 18 in. (45.7 cm) of vertical S-102, S-103

Rule 4-7 Lot Conditions elevation change exists on the lot A-311
Drawing(s) showing the location of all house and site  A-101,G-201
Rule 5-2  Solar Envelope Dimensions components relative to the solar envelope G-202, L-101

List of solar envelope exemption requests
accompanied by justifications and drawing
Rule 5-2  Solar Envelope Dimensions references N/A
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Rule 6-1

Rule 6-2

Rule 6-2
Rule 6-3

Rule 7-1
Rule 7-2
Rule 8-1
Rule 8-3
Rule 8-3
Rule 8-4

Rule 8-4
Rule 8-5

Rule 8-5

Rule 8-5
Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5

Structural Design Approval

Finished Square Footage

Finished Square Footage

Entrance and Exit Routes

Placement

Watering Restrictions

PV Technology Limitations
Batteries

Batteries

Desiccant Systems

Desiccant Systems
Village Grid

Village Grid

Village Grid
Village Grid

Village Grid
Village Grid

Village Grid
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List of, or marking on, all drawing and project manual
sheets that will be stamped by the qualified, licensed
design professional in the stamped structural
submission; the stamped submission shall consist
entirely of sheets that also appear in the drawings
and project manual

Drawing(s) showing all information needed by the
rules officials to measure the finished square footage
electronically

Drawing(s) showing all movable components that
may increase the finished square footage if operated
during contest week

Drawing(s) showing the accessible public tour route
Drawing(s) showing the location of all vegetation
and, if applicable, the movement of vegetation
designed as part of an integrated mobile system
Drawing(s) showing the layout and operation of
greywater irrigation systems

Specifications for photovoltaic components
Drawing(s) showing the location(s) and quantity of
all primary and secondary batteries and stand-alone,
PV-powered devices

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

Drawing(s) describing the operation of the desiccant
system

Specifications for desiccant system components
Completed interconnection application form
Drawing(s) showing the locations of the photovoltaic,
inverter(s), terminal box, meter housing, service
equipment, and grounding means

Specifications for the photovoltaic, inverter(s),
terminal box, meter housing, service equipment, and
grounding means

One-line electrical diagram

Calculation of service/feeder net computed load per
NEC 220

Site plan showing the house, decks, ramps, tour
paths, and terminal box

Elevation(s) showing the meter housing, main utility
disconnect, and other service equipment

S-001 through
S-506, A-311,
C-101
PM Appendix A
A-111, A-112,
G-101

N/A
G-103

L-101
L-401

N/A
4814 00

N/A
N/A

N/A
N/A
PM 19

E-001 — E-604
C-103, A-212
26 05 26

26 05 33
4814 00
E-601, E-603
E-602

PM 15
A-101, G-102
L-101, E-101

A-212
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Rule 9-1

Rule 9-1

Rule 9-2

Rule 9-3

Rule 9-4

Rule 9-6

Rule 9-6

Rule 9-7

Rule 9-8

Rule 9-8

Rule 9-9

Rule 9-9

Rule 11-4

Container Locations

Container Locations

Team-Provided Liquids
Greywater Reuse
Rainwater Collection
Thermal Mass

Thermal Mass

Greywater Heat Recovery
Water Delivery

Water Delivery

Water Removal

Water Removal

Public Exhibit

Project Manual
August 22, 2013
U.S. Department of Energy

Drawing(s) showing the location of all liquid
containers relative to the finished square footage

Drawing(s) demonstrating that the primary supply
water tank(s) is fully shaded from direct solar
radiation between 9 a.m. and 5 p.m. PDT or between
8 a.m. and 4 p.m. solar time on October 1

Quantity, specifications , and delivery date(s) of all
team-provided liquids for irrigation, thermal mass,
hydronic system pressure testing, and
thermodynamic system operation

Drawing(s) showing the layout and operation of
greywater reuse systems

Drawing(s) showing the layout and operation of
rainwater collection systems

Drawing(s) showing the locations of liquid-based
thermal mass systems

Specifications for components of liquid-based
thermal mass systems

Drawing(s) showing the layout and operation of
greywater heat recovery systems

Drawing(s) showing the complete sequence of water
delivery and distribution events

Specifications for the containers to which water will

be delivered

Drawing(s) showing the complete sequence of water
consolidation and removal events

Specifications for the containers from which water

will be removed

Interior and exterior plans showing entire accessible

tour route

Delta T-90 House
Norwich University

P-101, 0-109,
H-101

A-501

N/A

N/A

N/A

N/A

N/A

N/A
P-102, P-603,
0-109
46 00 00
0-109
46 00 00

G-102, G-103
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NEC220 Calculations
Service/Feeder Net Computed Load and Neutral Load
Appliance Total Connected Load
General Lighting % 2925 Per NEC 220.12 - 3VA per sq. ft. x 975 sq. ft. of house = 2925 VA, includes HRVs and receptacle loads
Small Appliances 3000 2 x 1500 VA
Laundry 1380 12Ax 115V = 1380 W per appliance specification
Total|7305
3000 VA at 100% 3000
7305 - 3000 = 4305 VA at 35% 1507
Net Load|4507
Range 8000 40A x 240V = 9600 W, use 8kW per Table 220.55
Heat Pump 1750
Range Hood 250
Dishwasher 1200
Refrigerator 1800
Water Heater 19200
HRV Lunos (3) 9
Fire pump 2300 1.5HP, 240V
Effluent 876
Water pump 1296 1/2HP, 120V
Net Calculated Load {VA)[41188
Net Calculated Netrual Load (VA)|38788 NEC 220.61
Neutral Ampacity (A)| 162
Service/Feeder Ampacity (A)|172

Optional Calculation per NEC 220.82(A)

Service/Feeder Net Computed Load and Neutral Load
Appliance Total Connected Load
General Lighting * 2925
Small Appliances 3000
Laundry 1380
Range 9600
Heat Pump 1750
Dishwasher 1200
Refrigerator 1800
Water Heater 19200
HRV Lunos (3) 9
Fire pump 2300
Water pump 1296

Net Calculated Load (VA)|44460
Calculated Load for Service Size (VA)|23784
Service/Feeder Ampacity (A)|99

Project Manual
August 22, 2013
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Per NEC 220.12 - 3VA per sq. ft. x 975 sq. ft. of house = 2925 VA, includes HRVs and receptacle loads

2 x1500 VA
12A x 115V =1380 W per appliance specification
40A x 240V = 9600 W, use nameplate rating per NEC 220.82(A)

1.5HP, 240V
1/2HP, 120V

NEC 220.61
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Detailed Water Budget
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Summary of Unlisted Electrical Components

The Delta T-90 House is not using any unlisted electrical components.
All electrical components have been listed in accordance with the rules.
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Summary of Reconfigurable Features

All reconfigurable features in the Delta T-90 House pertain to nonstructural yet integrated building
components, such as shelving, furniture and exterior shading device.

Window Shutters

The window shutters have been designed to be manually operable and removable to accommodate
seasonal needs. To minimize material and cost, all elements are specific to the windows that they
shade. Using traditional Vermont shutters as a precedent, a track system allows the shading devices to
close to block direct heat gain, but allow indirect daylight. This deployable system can be opened and
closed depending on heat gain requirements. The hinges allow the components to fold smoothly,
giving all parts a floating illusion. Window shutters are specifically sized, metal framed panels with
cedar slats over the frame. All components can be taken off the hinges for storage during winter
months.
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Interconnection Application Form
Norwich University Lot 105

PV Systems
Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC
ratings)
Solo Power SP1 (6) 95W Thin Film Amorphous, mounted directly to | 570
thermoplastic roof
(19) 90W Thin Film Amorphous 1710
(6) 85W Thin Film Amorphous 510
(20) 80W Thin Film Amorphous 1600
(21) 75W Thin Film Amorphous 1575
Total DC power of all arrays 5965 kW (in tenths)
INVERTERS
Inverter Model Number Voltage Rating (kVA or KW) | Quantity
Manufacturer
Solectria PVI-6500 600VDC max 6 kW 1

Total AC power of all invertersis  6kW KVA or kW (in whole numbers).

The University reserves the right to substitute inverter at a later date for favorable terms and conditions of performance.

REQUIRED INFORMATION

The following information must be included in the project manual or construction documents. If
located in the construction documents, list the drawing locations in this section of the project manual.
(Example: B3/E-201)

Location

One-Line Electrical Schematic E-602

Calculations of service/feeder net computed load and neutral load (NEC Page 15
220)

Plan view of the lot showing the house, decks, ramps, tour paths, the Construction
service point, and the distribution panel or load center Documents Page
E-101

Provide the Team’s “Electrical Engineer” contact in the “Team Officer Contact Info” database on the
Yahoo Group as required per Rule 3-2.
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Delta T-90 House
Norwich University

Energy Analysis and Results

1.0
1.1

Introduction

Background Discussion
AT90 = change in temperature / 70°F interior to -20°F exterior

As one of twenty competitors in Solar Decathlon 2013, the Norwich University Delta T-90
Team has taken the position that high-performance solar-powered dwellings must become
more widely available to households earning twenty percent below the median state income in
Vermont. Toward this end, the Delta T-90 House streamlines mechanical, electrical, and
building envelope systems in an effort to increase affordability, reduce primary energy
demand, and reveal the poetic breath of high performance modern architecture.

Simplify, Simplify, Simplify

Today, in the building arts, we see a curious underlying contradiction in the term Passive
House. While it implies a reliance on natural heating and cooling through ambient earthly
systems, we also find that in actuality, dwellings constructed to Passive House U.S. Standards
cannot effectively survive without some active systems running continuously. In addition to
this, we find that the active systems can occupy a significant amount of floor area and become
an overt physical presence within the home. The contradiction between dependence on active
systems and aspirations for complete passive integration illustrate the core energy issue that
the Delta T-90 House works to solve.

While the Delta T-90 House cannot eliminate the use of mechanical systems for its heat
demands, it has effectively and significantly minimized the need for mechanical equipment to
occupy floor area within the conditioned space of the house.

Using the six basic Passive House performance characteristics as targets for energy
performance, and designing an envelope system that corresponds to factory-based modular
housing assembly line conventions, the Delta T-90 focuses on simplifying and reducing the
size of mechanical equipment so that the cost, demand, and physical presence of mechanical
equipment within the house can be minimized. Taking an unapologetic, conservation-based
approach to building envelope design allows mechanical systems to be smaller and run less
frequently, which extends service life. These smaller systems can be hidden within wall
cavities, above head height, or outside the building envelope. This approach has allowed one
hundred percent of the conditioned floor area within the Delta T-90 house to be dedicated to
habitable space for the homeowner. From a usability position, this makes good sense; from a
cost-per-square-foot position it makes even more. If we add up the floor area within a dwelling
that is dedicated to space heating and cooling, hot water, and ventilation, and multiply that area
by the cost-per-square-foot of the dwelling, we see the potential for savings. More importantly
perhaps are the architectural implications of reducing the ‘mechanical tackle’ within the home;
the home becomes a little less of a machine, and a little more of a temple.
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Heat Recovery Ventilation: The Delta T-90 house uses a multi-unit system of synchronized,
decentralized, through-wall, ductless units that use small fans and ceramic cores. Three pairs
of these units are distributed throughout the house. One pair is dedicated to the kitchen and
living room, one pair is dedicated to the bathroom, and a third pair is dedicated to the
bedrooms. These units have a 90.6% heat recovery capacity and a 20% to 30% humidity
recovery. As a pair, one unit will bring in fresh air while the other unit is exhausting stale air.
The warm air being exhausted charges the ceramic core with heat. The fan in this unit then
changes direction and fresh incoming air is pre-warmed. The corresponding unit that was
formerly in intake mode switches to exhaust stale air. This 70-second cycle then repeats itself.
The total of all three units working simultaneously is 75CFM.

Space Heating and Cooling: An air-source mini-split heat pump is the sole source of active
heating and cooling in the Delta T-90 house. The annual total space heating demand is 11.081
BTU’s. A single indoor unit, centrally located in the house, and one outdoor unit work to heat
and cool air to distribute throughout the house to be utilized for space conditioning.

Hot Water: Heat-delivery equipment within the 996 square foot envelope occurs within a
single twelve foot wall, reducing transmission losses. An on-demand water heater reduces
stand-by in hot water delivery. These combined efforts reduce overall energy demand required
for water heating by 15% annually. The Stiebel Eltron Tempra 20+ provides continuous water
heating to arrive instantaneously when needed. The Tempra entirely replaces a water tank and
automatically adjusts the flow of water to eliminate any temperature fluctuations.

Advanced Framing: The Delta T-90 team chose to use advanced double stud wall framing to
take advantage of its three key benefits: less material waste, simpler and quicker construction
processes, and improved insulation performance. By aligning the window and door openings
with the framing members there is an insulation gain with a reduction in thermal bridging
throughout the wall envelope. The roof joists, floor joists, and wall studs are vertically in line at
24 inches on center, which creates a simple, yet direct load path to distribute the roof live
loads and dead loads uniformly to the ground. The roof construction is more than sufficient to
support the average snow load of 60 pounds per square foot (psf), and accommodates for the
lives loads of our bio-region.

Because the Delta T-90 Team is committed to creating a solar-powered design for Vermont,
climate played a significant role in the design of our building systems. The structural system in
the Delta T-90 House is unique for our traditional built environment. The double stud wall
section allows us to have almost 12” of dense pack insulation. This system allows us to nearly
eliminate thermal bridging and maximize R-Value for construction in our cold climate. By using
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2.0

Delta T-90 House
Norwich University

engineered lumber, the Delta T-90 House is framed on continuous beams. This technology
accommodates for our two structural modules and for transportation to Irvine, California from
Vermont.

Air-Tightness: The Delta T-90 expects an air tightness benchmark of .3CFM@50Pa. This is
achieved through multiple air barrier layers on the interior and exterior layers. An air sealing
strategy that optimizes factory based construction techniques allows for construction of the
wall to occur from the interior outward, rather than from the exterior inward helps achieve
maximum air tightness.

Vapor Permeability: In 2013, many regard the historic Vermont farm house with deep respect,
admiration, and sentimentality. Thousands of examples still exist from the 1800’s and an
industry surrounds their maintenance and survival. Many builders and architects cite the
historic Vermont farmhouse’s survival due in part to a loose building envelope that allows
moisture to breathe from interior to exterior, as well as exterior to interior. The drawback, of
course, is lack of air tightness, severe heat-loss, and sometimes severely drafty interiors. Like
the historic Vermont farmhouse, the Delta-T90 House maintains a vapor permeable wall
section from interior to exterior, as well as exterior to interior. With modern house wraps and
high performance tapes however, the Delta-T90 remains relatively air-tight.

Tools

The Delta T-90 Team has utilized several digital energy modeling tools to analyze and adjust the
qualities of our house to reach maximum efficiency.

2.1 Therm 6.3
A Windows-based program used for modeling and calculating heat flow through framing
systems.

2.2  WUFI5.0
A Hygrothermic modeling software used for assessing long-term moisture behavior in wall
assemblies. A wall assembly / material optimization tool relative to building moisture
management.

2.3  Passive House Planning Package 2007
The backbone of the Delta T-90 energy behavior model is the Passive House Planning
Package. This software allows the designer faculty and students to make informed, deliberate
decisions based on a holistic view of building performance in a given climate. Fine-tuning and
balancing of the building envelope relative to cost and architectural value are the strengths of
PHPP.

2.4 Sketchup

Project Manual Page | 22

August 22, 2013
U.S. Department of Energy



2.5

2.6

3.0
3.1

4.0

41

Delta T-90 House
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A user-friendly 3D visualization software with integrated heliodon used for preliminary solar
shading studies.

REVIT
A Building Information Modeling tool used for the construction documents. Revit is designed to
streamline the design, engineering, and construction processes.

PV WATTS

A calculation device used to determine the energy production of our PV array system based on
our climate and latitude. This allows us to develop an estimate of the performance of our
system.

Geometry

Geometry

The Delta T-90 House consists of two modules, connected along the north-south central axis.
The east module consists of the entry space, kitchen, bathroom and bedroom. The west
module includes the living space, office space, and master bedroom. The public and private
divide occurs in the east-west direction; the southern half of the house remaining public while
the northern half is private spaces. The east module consists of one wet wall that separates
the bathroom and kitchen. This singular wet wall houses all of the pipe runs for the kitchen and
bathroom fixtures, minimizing costs for plumbing runs and connections.

The rectilinear form of the Delta T-90 House is placed broad side on the east and west. The
south face features a large triple pane window to allow for a connection to the outdoors,
maximum day lighting into the living space, and maximum heat gain potential during the
heating season. The windows along the south and west are shaded by a unique sliding system
that contributes to the elegance of the horizontal wood rain screen.

The east and west modules of the house come together to create a formally modern, tight
form. The flat roof creates a place for a building integrated solar panel system that, like the
interior, eliminates the normally strong visual presence of mechanical systems in the design.
Exterior detailing that connects expresses the two independent modules.

Envelope Construction

Because the Delta T-90 Team is committed to creating a solar-powered design for Vermont,
climate played a significant role in the design of our building systems. The 14” wall thickness,
choice of materials, and HVAC/HRV systems contribute to the maintenance of the comfort
zone in our northern environment.

Weather Data
PHIUS Burlington, VT Weather
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4.2  Envelope Construction
The wall section construction is constant around the entire perimeter of the Delta T-90 House
in order to create air-tightness, and maximum R-Value characteristics. Assembly described
from inside to outside.

A. Wall Assembly: 5/8” gypsum wall board, Double 2x4 stud wall, 11 1/4” dense pack
insulation, 5/8” plywood sheathing, 2” Roxul comfort board, moisture barrier with taped
joints, 1 x 6 rain screen

B. Floor Assembly: 1 1/8” OSB subfloor, 2 x 12 Framer Series Floor Joists, dense pack
cellulose, 1/2” PT plywood under floor

C. Roof Assembly: 5/8” gypsum wall board, 2 x 12 Framer Series Rafters, dense pack
cellulose, 3/4” plywood sheathing, 4” RoxulToprock, 1/4” Densedeck underlayment, 1/8”
roof membrane

D. Fenestration Assembly: Intus Eforte windows used in the Delta T-90 House are..."Passive
House suitable for all climate zones. High performance frames and triple glazing with two Low-
E coatings for energy savings and comfort. Trip seal for super air tightness and improved
thermal values. Warm edge spacers for increased glass surface temperatures and reduced
condensation on the glass. Steel reinforced frames for increased stability. Many different
colors and laminates. Exceptional sound insulation and comfort. Suitable for use in urban,
commercial, office and residential buildings." http://intuswindows.com/products/u-pvc.htmi
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4.3  Results of Envelope Construction

A. Therm Analysis: Color Flux Magnitude of Wall Section through Double Stud

]
(W
Color Legend
00 06 12 1‘7' 23 29 34 40 46 Bwhft2
£ i | Close
N

B. Therm Analysis: Golor Flux Magnitude of Wall Section throughlnsulation
Color Legend
00 07 13 19 25 31 37 43 350 Bwhit2
&
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C. Therm Analysis: Color Flux Magnitude at Section through Joists

Color Legend

3 28 35' 42 49 56  Bwhf2

Close

D. Therm Analysis: Color Infrared of Wall Section through Double Stud

Color Legend

130° 197° 26.5° 333° 40.0° 4678"] 53.6° 604° 67.1° F

Close
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E. Therm Analysis: Color Infrared of Wall Section through Insulation

Color Legend

13.0° 197° 265° 333° 40.1° 46.8°I 33.6° 604° 672° F

F. Therm Analysis: Color Infrared of at Section through Joists

Color Legend
13.0° 198° 267° 335°

40.3° 43‘.‘2"I 540° 608° 61.7° F

Close |
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5.1

Internal Gains

Delta T-90 House
Norwich University

Internal gains are considered as an energy creation source that occurs within the house. These
loads include lighting loads, electrical equipment loads, and occupancy loads.

Electrical Equipment Loads

‘Assumed Hour Usage Daily kW KW*h/day kW*h/YR | Price per year (CA) | Price peryear (vT) | $*kwh (CA) | $*kwh (vT) | days per year
Package 01301 | 01324 | 365
washer/dryer combol 0.43 1.38 0.59 216.09 28.11 28.61
Elec. Stove/ oven| 1.00 2.60 2.60 949.00 123.46 125.65
microwave| 0.50 0.70 0.35 127.75 16.62 16.91
refridgorator/ freezer Jassuming optimal conditions outlined by specs 383.00 49.83 50.71
dish washerjassuming optimal conditions outlined by specs 266.00 34.61 35.22
|Mechanical | |
Mitsubishi mr. slim mini-split (heating/cool\'ng_)lassuming 9,000,000 Btu/YR as outlined by project description 2637.64 343.16 349.22
Stiebel Tankless Instant Water Heater 9.45 3449.25 448.75 456.68
HRV - Lunos E2 ventilation system (each)| 24.00 0.01 0.20 72.97 9.49 9.66
HRV - Lunos E2 ventilation system (each)| 24.00 0.01 0.20 72.97 9.49 9.66
HRV - Lunos E2 ventilation system {each) 24.00 0.01 0.20 72.97 9.49 9.66
4.70 13.59 7598.64 988.58 1006.06

5.2

* washer/dryer assume usage of 3 hours a week therefore divide by seven for per dayfigure

+ assuming 9,000,000 Btu/YR usage for the Mitsubishi mr. slim mini-split (heating/cooling) runs at 9,000,000Btu/h
*1 kilowatt hour / year = 3412.14163 btu / year ***1 kW = 8,765.81277 KW*h/YR ==> 0.264 kW = 2,314.17 KW*h/YR
* Plan for 40 Gallons of Hot water demand per day on average (Total) for the Stiebel Tankless Instant Water Heater

* assuming national average for electrical cost to calculate price based off 2010 http://www.neo.ne.gov/statshtm|/204.htm

http://www.neo.ne.gov/statshtmi/204.htm

Occupancy Loads

The internal heat gains of the Delta T-90 House are based on a three-person occupant load
and calculated in PHPP 2007. These loads affect all internal heat gains. The table below
conveys all internal heat gains produced by three occupants, electrical equipment, and solar

gain.
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Building: [Norwich University AT90_SOLAR DECATHLON 2013 |
i = o i}

Passive House Planning
INTERNAL HEAT GAINS

Delta T-90 House
Norwich University

Utilization Pattern: { Dwelling s X 0.67 BTUMA*
Type of Values Used: [ giandar ] x No Input Required BTUMcf?
Calculation Persons 2.1 P Annual Heat Demand 10. 67 [kBTUKf*yr)
Internal Heat Household Living Area 790 ftt Heating Period 205 |dayiyr
Column Nr. 1 2 3 ) 5 3 7 B 9 10
Used
Existing In the
Useful Inciuded in During
(110). or Thermal Norm Utilization Internal Heat
Appicafion number of Envelope Consumption Factor Frequency 'EE"T“W ElocicRy Avalisbiity it Source (BTUMr)
ol 110, (kBTUr) Balance’ eriod
peopl (kniyr)
Dishwashing 1 1 1.0 kWhiUse 1.00 65 1(P*yr) 465 * 0.30 ! 8.76 | = 16
Ciothes Washing 1 1 0.5 [kWniUse 1.00 57 | [Pty 204 ¥ 0.30 |/ [8.76 | = 7
Clothes Drying with: 1 S 3.5 |kWhiUse 0.88 57 | (P 1250 » 070 |/ [8.76 | = 100
Condensation Dryer 1 0.0 0 0.80
Energy Consumed by Evaporation 0 1 -3.1  |kWhiuse 0.60 57 | Py o ‘(1 0 |)e| 0.00 |/ | 8.76 0
|Refrigerati 0 1 0.8 |kwhid 1.00 365 |daylyr 0 . 1.00 | / [8.76 0
Freezing 0 1 0.9 |«wWhid 1.00 365  |daylyr 0 . 1.00 |/ [8.76 | = 0
or Combination 1 1 1.0 kWhid 1.00 365  |dayiyr 1245 N 1.00 1 ]8.76 | = 142
Cooking 1 it 0.2 |kWhiUse 1.00 500 | /Py 787 ¢ 0.50 |/ [8.76 | = 45
Lighting 1 1 5.0 |w 1.00 2.5 |khil(P'yr) 188 . 1.00 |/ | 876 |= 21
| Consumer Electronics 1 1 150.0 |wW 1.00 0.55 |khr/(P*yr) 591 . 1.00 |/ [8.76 67
Household Appliances/Other 1 1 50.0  |kwh 1.00 1.0 | [Py 358 . 1.00 |/ [8.76 41
Auxiliary Appliances (cf. Aux Electricity Sheet) 298
Other (cf. Electricity Sheet) 1 1 17 .
Persons 2 1 80.0 |wP 1.00 8.76 |khri(P*yr) 5017 ] -
Cold Water 2 1 -5.0 WiP 1.00 8.76 |khr/(P'yr)
Evaporation 2 1 -25.0 |wP 1.00 8.76 |khr/(P*yr) [-1see ] -
Total BTU/r 838
Specific Demand BTU/hr.ft? 1.06
Heat Available From Internal Sources kBTU/(ft?yr) 5.21
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6.0  Annual Predicted Electricity Usage

Passive House Planning
PRIMARY ENERGY VALUE

Buiding: [Norwich University AT90 SOLAR DECATHLON 2013 Building TypelUse:[Single Family Affordable Resid
Location: [Northfield, Vermont Treated Floor Area Ars. 790 n
Space Heat Demand incl. Distribution 10.9 KBTUKM2y)
Useful Cooling Demand: 0.1 KBTUIM2yr)
~
Z A Emissions
Final Energy Primary Energy | cq - TEo et
CHOOSE UNITS:! [kBTUI2y| & | KkBTUAN2Y) Ibityr)
v
. €O, Emissions Facior
Electricity Demand (without Heat Pump) PEVaiue O Sioond s
Covered Fraction of Space Heat Demand (Propct oF VETURETU BB
Covered Fraction of DHW Demand (Projoct) L 375 (R
Direct Electric Heating Qua 50 () 5760
DHW Production, Direct Electric (without Wash&Dish) Qouss  (DHWDDuton, SolarOHY) L} T4 3735
Electric Postheating DHW \Wash&Dish (Ewctrity, SobaOHW) 5 iTd 6735
Electricity Demand Household Appliances Qow  (Ectroly movkstest 6.1 6.5 3768
Electricity Demand - Auxiliary Electricity 377 LK %0
Total Electricity Demand (without Heat Pump) 147 387 645
KBTU/R2yr) KBTU/f2yr) Ib/(fyr)
CO-Emiasion Factor
Heat Pump biohoupal (€O Equiualent)
Covered Fraction of Space Heat Demand (Projoc) i 1004 VAT il
Covered Fraction of DHW Demand (Projoct) (D Tl (RO
SR | B N—_
Energy Carrier - Supplementary Heating Elactricity E) T 150
Annual Coefiicient of Performance - Heat Pump - ‘Saparate Catoulaton T e T
Total System Performance Ratio of Heat Generator " Sepwate Cakalatin
Electricity Demand Heat Pump (without DHW Wash&Dish) Que T 1768 ]
Non-Electric Demand, DHW Wash8Dish (Ectncty worksheat) T 5756
Total Electricity Demand Heat Pump 38 1 10.
KBTU/(NZy7) KBTUINZyr) ifyr)
CO.-Emission Factor
Compact Heat Pump Unit PE VA osyyeiny
Covered Fraction of Space Heat Demand - (Progect) WBTUMBTU
Covered Fraction of DHW Demand A (Prajsc) _— =
Energy Carrier - Supplementary Heating Electriciey T
COP Heat Pump Heating 3 (Compct worksiest 60
COP Heat Pump DHW 2 (Compact workshoo!) 0.0
Ratio of Heat Generator v (Compact workstoat) R
Performance Ratio of Heat Generator (Planning) b (Compoct morksieet
Electricity Demand Heat Pump (without DHW Wash&Dish) Yaw (Compact workshea!) 0.0 l 0.00 |
Non-Electric Demand, DHW Wash&Dish () 6760
Total Compact Unit . (Compact workshest) .0
KBTUNZy7) KBTUZyr) Tbi(yr)
€O Emssion Factor
Boller b {CO ~Equvalant)
Covered Fraction of Space Heat Demand (Projoct) ¥ VETRET BT
Covered Fraction of DHW Demand (Project (B
Boiter Type (Bater workshoan) )
Utiization Factor Heat Generator (Boier workshoet) 5 :
Annual Energy Demand (without DHW Wash&Dish) (Boser workshoat) 5.0 i 570 i 5750 ]
Non-Electric Demand, DHW WashaDish (Ewctrcty workshas) 58 ' () 6766
Total Heating OiliGas/Wood 00 0
KBTU/(R2yr) KBTUR2yr) /(1)
€O Emission Factor
District Hoat PEVsL e
Covered Fraction of Space Heat Demand (Projocty # AT
Covered Fraction of DHW Demand (Propc) o 57 <5705
Heat Source (Distrct oot workshes)
Utiization Factor Heat Generator (Distrct et worksvos)
Heat Demand District Heat (without DHW Wash&Dish) (Distrct ot workshon) 5706 )
Non-Electric Demand, DHW Wash8Dish (Ectrity workshest A
Total District Heat
KBTU/(R2yr) KBTUIR2yr) bi(fyr)
~
€O, Emission Factor
i PE Ve (CO-Eauvalent)
Covered Fraction of Space Heat Demand (Projsct) [ NTTTRSTURETU T BT
Covered Fraction of DHW Demand (Projct) =
Heat Source (Project)
Utilization Factor Heat Generator (Project)
Annual Energy Demand, Space Heating 676 () (L)
Annual Energy Demand, DHW (without DHW Wash&Dish) B 0o 6.0 000
Non-Electric Demand, DHW WashaDish (Etvctety workshoat 576 576 5760
Non-Electric Demand Cooking/Drying (Gas) (Biat Seom) 78 576 5766
Total - Other 0.0 00 0.00
KBTU/(M2yr) KBTUARZyr) by
€O, Emision Factor
Cooling with Electric Heat Pump PEVaLe O
VETURETU BBT
Covered Fraction of Cooling Demand (Prajsc) 37 (R
Heat Source 1
Annual Cooling COP v
Energy Demand Space Cooling
KBTU/R2) bRy
Heating, Cooling, DHW, Auxiliary and Household Electricity 18.5 i 50.1 I 8.15 T
KBTUAR2yr) KBTUAR2yr) (Ryr)
Total Primary Energy Use Intensity 50.1 [[keTurnzyn
Total Emissions, CO,-Equivalent 8.1 l/(fetyr) (Yosio)
Primary Energy Requirement| 38.0  lwruizn [N ]

Heating, DHW, Auxiliary Electricity (No Household Applications) | 1.9 | 321 | 5.23 |
KBTUAR2yr) KkBTUAM2yr) II(Ryr)

Specific PE Demand - Mechanical System | 324 |emueen
Total Emissions CO,-Equivalent “ ity

Solar Electricity KWhiyr PE Value (Savings) CO,-Emission Factor
Planned Annual Electric Generation Sepavate Cakculation i 4300 KBTUASTU BRETU
0.7 0.16
Specific Supply [ 186 13.0 3.00
KBTUAR2yr) KBTUNR2yr) BA(yr)

PE Value: Conservation by Solar Electricity ke TUIR2y)
CO,-Emissions Avoided Due to Solar Electricity “ /(feyr)
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Passive House Planning Package Analysis

Passive House Verification

Delta T-90 House
Norwich University

We confirm that the values given herein have been
the PHPP

and based

on the characteristic values of the building. The calculations

with PHPP are attached to this application.

Issued on:

signed:

Project Manual
August 22, 2013
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Buiding: |Norwich University AT90_SOLAR DECATH 013
Location and Climate: Northfield, Vermont HIUS Burlington Data No Standard Climate
StreetAddress: |158 Harmon Dr.
City, State, Zip: |Northfield, Vermont 05663
Country. nited States of America
Buiding Type: | Single Family Affordable Residence
Home Owner(s) / Client(s): |
Street Address:
City, State, Zip
Architect:
Street: t
City, State, Zip: | Calculation Electricity / Internal Heat Gains
System: Bularg Tyse: | Residential -
Street Address: =
City, State, Zip: Internal Heat Gains
YYear of Construction: 2012-2013 Utization Pattern: | Dwelling - l
B
Number of Dwelling Units: 1 Interior Temperatus F Type of Visues Used: | Standard 2 |
Gross Enclosed Volume V. 11374 " Internal Heat Gains: BTUMCA
Number of Occupants: 2.4 | Planned Number of Occupants:
T 5
i | Verification aul
Energy Demands with Reference to the Treated Floor Area ¥ 22
Treated Floor Area: [ L3
Monthly Method PH Certificate: Fulfilled? Verification: ‘Annual Method -
Specific Space Heat Demand: KBTU/(ft?yr) 4.75 kBTU/(ft"yr) No Specific Space Heat Demand, Annusl Method 10.67
Pressurization Test Result: ACH,, 0.6 ACHy Yes Specific Space Heat Demand, Monthly Method 1064
Specific Primacy Ensiy Demand 50.1 KBTU/(ftyr) 38.0 KBTUI(yr) No
{DHW, Heating, Cooling, Auxillary and Household Electricity)
Specific Primary Energy Demand
(OHW, Hesting and Auxilay Elecrcity): 321 KETUNTYY)
Specific Primary Energy Demand
Enorgy Conservation by Solar Electricity: 371 KBTU/(ft?yr)
Heating Load: 6.68 BTUI/(ft?hr)
Frequency of Overheating: % over 0 F
—
Specific Useful Cooling Energy Demand: 0.09 kBTU/(ft?yr) 4.75 kBTU/(ftyr) I Yes
Cooling Load: 2.07 BTU/(ft*hr)
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AR

Building:

:Norwich University AT90_ SOLAR DECATHLON 2013

Climate:

PHIUS Burlington Data

Delta T-90 House

Norwich

Heating Degree Days:

7237

University

Global

Transmission

Heat Gains

Window Area Radiation i " Non-Perpendicular Incident
Orientation (Cardinal Shading Dirt Radiation laseas Solar
Points) Radiation
maximum: KBTU/ft?yr 0.75 0.95 0.85 kBTUlyr kBTUlyr

North
East
South
West
Horizontal

41
99
180
98
154

0.76
0.72
0.96
0.82

0.75

0.95
0.95
0.95
0.95
0.95

Buiding.
Locator

Interor Temperature

Buiding TypetUse

Trested Fioce Area Av

Average Hest Load P...

Margina! Uizabity of Addtonal Het Gans.

‘Space Heat Distribution
Length of Distribution Pipes
Hea Loss Coeficient per m Pipe.
Tomperature of the Room Through Which the Pipes Pass.
Design Flow Temperature:
Design System Heat Losd
Flow Temperature Control (check)
Design Retum Temperature
Ancual Hea! Emission per oot of Phumbing
Possible Utlization Factor of Released Heat
Anaual Losses
Spect. Losses
Utilization Factor of Space Heat Distribution

DHW: Standard Useful Heat
'DHW Consumption per Person and Day (80 °C)
Average Cold Water Temperature of the Supply
OHW Non-Electric Wash and Dish
Useful Heat - DHW
‘Specit. Useful Heat - DHW.

OHW Distribution and Storage
Lengt of Circuiation Pipes (Flow + Retum)
Heat Loss Coaffcient per m Pipe.
‘Temperature of the Room Through Which the Pipes Pass.
Design Flow Temperature
'Day circutason period of operation,
Design Retum Temperature
Circulation period of operation per year
Ancual Heal Released per foot of Pipe.
Possible Utization Factor of Released Heat
Annual Heat Loss from Ciculation Lines

Total Length of Indwidusi Pipes
Exterior Pipe Diametor

Heat Loss Per Tap Opening

Occupancy Coefficient

Anoual Heat Loss

Possible Utlization Factor of Released Heat
Annual Heat Loss of Indvidual Ppes

Average Heat Released From Storage
Possible Utization Factor of Released Heat
Annual Heat Losses from Storage

Total Hea Losses of the DHW System
Spect, Losses of the DHW Sysiem
Utlization Factor DHW Distrib and Storage.
Total Heat Demand of DHW system

Passive House Planning

0.85
0.85
0.85
0.85
0.85

350

1182

1975

1568
0

66
482
4277
1230
0

Secondary Calculation: W-Values of Plumbing

it H
“ et e ki
e =
s o e 7o
o wr
4 - woan
torune B e Yo
o G o s son
vampugon | Gatrn
: : ; s 12 g
e . e i St
oy orumae S o s
sl -
e arune
- W s .
N ;
o T S P o
P S Lo
saaced
PO T —
ooy 00 ¥
e s e
oo T S
s . enu
vamrn ot
s .
W (Project) 0.066 BTUNRF
Pcpreperid :
Pafiein .0 e
aststonann e .
< P wo o 5 o
PP ATy
iapien .
e "M 336500, 2207 2207 2297 Tap openings per year
: o e e
by ol N
b oo Soconar Caaton i owess
i, e
a i o . o o SP—— 00w
Qu *0;%0,°Qs BTUNT Room Temperature 68 F
po - S ——— o
o 0 soo |
Qo * Qowi*Que | 4652 |rerum
e O -

Total Spec. Heat Demand of DHW System
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Delta T-90 House
Norwich University

Passive House Planning
SPECIFIC SPACE HEATING LOAD

Building: Norwich University AT90_ SOLAR DECATHLON 2013

Building Type/Use: Single Family Affordable Residence
@ Interior

Location: Treated Floor AreaArs,: 790 TiiGeraE 68 F
Climate (HL): PHIUS Burlington Data
Design Temperature Radiation: North East South West  Horizontal
Weather Condition 1: -1 F 9 22 53 22 31 Brumes
Weather Condition 2: 2 F 7 9 22 13 17 BTUMA®
Ground Design Temp. 40 F Area R-Value Factor TempDiff 1 TempDiff 2 P 1 P2
g Aways 1 3 o
Building Element Temperature Zone e A F/BTU (eme':”("f.x‘j F F BTUMr BTUMr
1. Exterior Wall - Ambient A 1276 46.4 1.00 69 or 66 — 1903 or 1816
2 Exterior Wall - Ground B 1.00 28 or 28 = or
3 Roof/Ceiling - Ambient A 975 55.2 1.00 69 or 66 - 1222 or 1166
4/Ground 1 B 975 38.9 1.00 28 or 28 - 690 or 690
5.Ground 2 B 1.00 28 or 28 - or
6 Ground 3 B 1.00 28 or 28 - or
7. A 1.00 69 or 66 - or
8 HE ® 1.00 69 or 66 - or
9. A 1.00 69 or 66 — or
10. A 1.00 69 or 66 - or
1 b3 0.75 69 or 66 = or
12 Y 0.85 69 or 66 . or
13, z 0.95 69 or 66 —~ or
Windows A 194 5.0 1.00 69 or 66 - 2678 or 2555
14 Exterior Door A 1.00 69 or 66 e or
15 Exterior TB (length/m) e 1.00 69 or 66 - or
16. Perimeter TB (length/m) P 1.00 28 or 28 - or
17. Ground TB (length/m) B 1.00 28 or 28 — or
18. House/DU Partition Wall I 1.00 5 or 5 — or
Transmission Heat Losses Pr — S
Total = 6493 or
Arra Clear Room Height
Ventilation System: ft? ft ft*
Effective Air Volume, V, 790 % 8.2 = 6482
o 1 nax 2
Efficency of Heat Recovery ™ 80% Heat Recovery Efficiency SHX 0% Efficiency SHX 0% or 0%
of the Heat Exchanger
ny,Res (Heating Load) D sysem Da Dyp
1h 1Mm 1m 1Mm
Energetically Effective Air Exchange n, 0.060 + 0.302 *(1- | 0.80 or 0.80 )= 0.120 or 0.120
Ventilation Heating Load P,
A n n Car TempDiff 1 TempDiff 2 Py1 P2
e 1Mm 1h BTU/(f"F) °F °F BTU/hr BTU/Mr
6482 * 1 0.120 or | 0.120 # 0.018 * 69.2 or 66.0 = 950 or
P.1 P.2
Total Heating Load P, BTU/r BTU/Mr
Pr+Py = 7442 or
Orientation Area SHGC Reduction Factor Radiation 1 Radiation 2 Ps1
the Area ftt (perp. radiation) (see Windows worksheet) BTUMrAt* BTUMr At BTU/hr BTU/Mr
1. North 12 0.6 " 0.4 - 9 or ] = 22 or 19
2. East 40 e 0.6 % 0.3 ) 22 or 9 = 175 or 72
3. ‘South 84 . 0.6 * 0.7 . 53 or 22 1773 or 735
4. West 57 . 0.6 % 0.5 ¥ 22 o 13 379 or 217
5. Horizontal 0 * 0.0 * 0.4 % 31 or 17 0 or 0
Solar Heat Gain, Pg Total = 2350 or
Spec. Power Aita P1 P2
Internal Heat Gains P, BTUMr A 2 BTU/Mr BTUMr
Pg1 Pg2
Heat Gains P, BTU/r BTU/Mr
Ps+P, = 2750 or 1443
Heating Load P, = BTU/hr
Specific Heating Load Py, / Az, = | 72 | BTUmese
Input Max. Supply Air Temperature! 126 °F °F °F
Max. Supply Air Temperature Dsyopymax. 126 °F Supply Air Temperature Without Heating Osupostin 54 55
For Comparison: Heating Load Transportable by Supply Air. Ps., = [ 2449 Jstum spectc [ 3.1 | BTUMCA?

Project Manual
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Passive House Planning
SPECIFIC ANNUAL HEAT DEMAND

Climate: PHIUS Burlington Data

Building: Norwich University AT90_SOLAR DECATHLON 2013

Interior Temperature:

68.0

F

Delta T-90 House
Norwich University

Building Type/Use: Single Family Affordable Residence

Location: Treated Floor Area Aq,: 790 e
G ®
Area R-Value Temp. Factor f, (Heating Degree per ft’ Treated
Dav) Floor Area
Building Element Temperature Zone e hrfi2 FBTU °F daylyr KBTUNr
1. Exterior Wall - Ambient A 1276 46.4 1.00 7237 - 4777
2 Exterior Wall - Ground B 0.59 o
3. Roof/Ceiling - Ambient A 975 55.2 1.00 7237 — 3067
4. Ground 1 B 975 38.9 0.59 7237 — 2583
5. Ground 2 B 0.59 o
6..Ground 3 B 0.59 o
7. A 1.00 e
8 A 1.00 o
9. A 1.00 o
10. A 1.00 —
1 X 0.75 e
12 Y 0.85 —
13 z 0.95 o
14. Windows A 194 5.0 1.00 7237 S 6721
15. Exterior Door A 1.00 —
16. Exterior TB (length/m) A 1.00 —
17. Perimeter TB (length/m) P 0.59 =3
18..Ground TB (length/m) B 0.59 —
Total of All Building Envelope Areas 3420 KBTUI(ftPyr)
Transmission Heat Losses Q; Total 17148 ] [ 21.69
Ama Clear Room Height
e ft fe
Ventilation System: Effective Air Volume, V, 790 . 8.20 = 6482
Effective Heat Recovery Efficiency ot 80%
of Heat Recovery
Efficiency of Subsoil Heat Exchanger MsHx 0% Ny system D N
1 M 1m
Energetically Effective Air Exchange n, 0.302 (1. 0.80 )+ 0.024 =
Wy ny Car G
3 i BTUA*F) *F.daylyr KBTUNr KBTUAfyr)
Ventilation Heat Losses Qy 6482 0.084 0.018 7237 _.I 1669 I 2.11
Reduction Factor
Qr Qy Night/Weekend
KBTUyr KBTUNT Saving KBTUAT KBTU/(fyr)
Total Heat Losses Q. ( 17148 + 1669 ) ° 1.0 = | 18817 ] 23.81
Orientation Reduction Factor SHGC Area Radiation HP
of the Area See Windows Sheet (perp. radiation)
. e KBTUK(ftyr) KBTUNr
1. North 0.36 * 0.60 ™ 12.00 * 41 = 108
2 East 0.33 * 0.60 5 40.35 * 99 = 782
3. South 0.67 " 0.60 *i 88.38 180 = 6073
4 West 0.49 * 0.60 % 57.00 i 98 = 1660
5. Horizontal 0.40 a 0.00 * 0.00 » 154 0
e —— KBTUI(ftyr)
Available Solar Heat Gains Qg Totall 8622 I I 10.91 |
Length Heat. Period  Spec. Power q, Area
Khvd da BTUMft? fit KBTUNr KBTU/(ftyr)
Internal Heat Gains Q, 0.024 . 205 i 0.67 * 790 = [ 2583 ] 3.27 I
KBTUNr KBTUAftyr)
Free Heat Q: Q +q =[ 11205 | [ 14.18 |
Ratio of Free Heat to Losses Q/Q = 0.60
Utilization Factor Heat Gains ng (- (Q/Q)) 71 (1 - (Q:1Q)) = 97%
KBTUNr KBTU/(fyr)
Heat Gains Qg we Q@ =| 1080 | [ 13.73 ]
KBTUNr KBTU/(fyr)
Annual Heat Demand Qy Q - Q = I 7968 I I 10.08 ||
KBTU/(ftyr) (Yes/No)
Limiting Value 4.75 Requirement met?

Project Manual
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Passive House Planning
VENTILATION DATA

Building: Norwich University ATS0_SOLAR DECATHLON 2013
Treated Floor Area Ay (3 790 (Areas workshoet)
Room Height h ft 8.20 (Annusl Heat Demand worksheet)
Room Ventilation Volume (Arsa'h) =V, * 6482 (Annual Heat Demand worksheet)
Ventilation System Design - Standard Operation

Occupancy P 377

Number of Occupants P 2.1

Supply Air per Person omP  18.00

Supply Air Requirement cfm 38

Extract Air Rooms Kitchen Bathroom Half Bath

Quantity i

Extract Air Requirement per Room om 35 24 i 12

Total Extract Air Requirement cfm 59
Design Air Flow Rate (Maximum) cfm 59
Average Air Change Rate Calculation

Daily Operation Factors Referenced to Air Flow Rate
Duration Maximum
Type of Operation hriday cfm
Maximum | 0.0 1.00 59
Standard 10.0 0.77 45
Basic 0.54 32
Minimum 14.0 0.40 24
Average Air Fiow Rate (cfm)
. Resdontt ukang R -

Infiltration Air Change Rate according to EN 13790

Air Change Rate
e
0.54
0.42
0.29
0.22

Avarli ge Air Chanle Rate (1/hr)

Wind Protection Coefficients According to EN 13790
Several Gre
Coefficient e for Screening Class Sides Side
Exposed Exposed
[No Screening 0.10 0.03
Moderate Screening 007 002
High Screening 004 001
Coeficent { 15 20 |
Tor Al Demand.__fo Heat Load
Wind Protection Coefficient, e 0.07 [ 018 |
Wind Protection Coefficient, f 15 [EEO0MN] i Ve AcPomonbity sy
Air Change Rate at Press. Test e hr 0.30 0.30 7376 e 0.011  efmme
“Type of Ventilation System
x Balanced PH Ventilation Please Check for Annual Demand: for Heat Load:
Pure Extract Air
Excess Extract Air 1/hr, 0.00 0.00
Infitration Air Change Rate L.
Effective Heat Recovery Efficiency of the Ventilation System with Heat Recovery
x Central unit within the thermal envelope.
Central unit outside of the thermal envelope.
Efficiency of Heat Recovery T 0.83 Uttimate Air RecoupAerator
[Transmittance Ambient Air Duct W BTUNChF__0.144 |Calculation see Secondary Calcuiation
Length Ambient Air Duct [
Transmittance Exhaust Air Duct W, BTUNARF__0.144 |Calculation see Secondary Calculation
Length Exhaust Air Duct f 2 Room Temperature (‘F) €8
[Temperature of Mechanical Services Room F Av. Ambient Temp. Heating P. ('F) | 33

|(Enter only if the central unit is outside of the thermal envelope.)

Av. Ground Temp (°F)

Effective Heat Recovery Efficiency Tt
Effective Heat Recovery Efficiency Subsoil Heat Exchanger

SHX Efiiciency N*eu o
Heat Recovery Efficiency SHX Mo 0%

CERTIFIED HEAT RECOVERY UNITS

| No. Ium Recovery Unit l “'E"m"c'm“"m';’y Eﬂ:‘:ﬂ‘:
% Wichm
1 Ultimate Air RecoupAerator 83% 0.72
2
3
4
5
6 Compact unit as selected in Compact worksheet kg/a
7 'Reco-Boxx COMFORT - AEREX 85% 0.59
8 [Comfoair 500 - StorkAir 88% 0.71
9 laeronom WS 250 - MAICO H 85% 0.59
0 ‘thermos 200 DC - Paul 92% 0.61
11 atmos 175 DC - Paul 88% 0.51
12 ‘multi 100 DC - Paul } 79% 0.61
13 |multi 150 DC - Paul 79% 0.61
14 climos 100 DC - Paul 82% 0.70
15 climos 150 DC - Paul 82% 0.70
16 'campus 500 DC - Paul 83% 0.48
17 |INNOAIR 255 DC - Sachsenland Bauelemente 88% 0.51
18 'Recovery Deluxe 250P - Schrag 83% 0.49
19 |TSL 150 G / DC - SchmeiBer 84% 0.53
20 Comfoair flat 150 - Zehnder 82% 0.70
21 'WRA 400 PHZ - Ned Air 77% 0.66

Project Manual
August 22, 2013
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Delta T-90 House
Norwich University

Secondary Calculation:

W.value Supply Air Duct
[Nominal Width 6in
Insul. Thickness: 4in
Reflective? Please mark with an "x!
x Yes
No
Thermal Resistance. 3.5Rin
Nominal Air Flow Rate 33 cfm
a0 35°F
Interior Duct Diameter 6.000 in
Interior Diameter 6000 in
Exterior Diameter 14.000 in
R-Interior 116 he At F/BTU
R-Surface 1.92 e % F/BTL
Wvalue 0.144 BTUMrAF
Surface Temperature Difference 6.446 °F
Secondary Calculation:
W-value Exhaust Air Duct
[Nominal Width 6in
Insul. Thickness: 4in
Reflective? Please mark with an "x’!
x Yes
No
Thermal Resistance 3.5 Rfin
Nominal Air Flow Rate 0 cfm
A0 35 °F
Interior Duct Diameter 6000 in
Exterior Duct Diameter 6000 in
Exterior Diameter 14.000 in
ReInterior 116 heft F/BTU
R-Surface 1.92 he f2F/BTU
W-value 0144 BTUCAF
Surface Temperature Difference 6.446 °F
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AR

Camate FHIUS Birlingion Data v
Buting Nozwich Univarasty 8196 SOLAR DECATHLON 2013 Butdng Typete S1ngie Family Affordable fasidanc
Loceten Tt P A 190
Spoc Capocty 11 BTUF) (S 1 Summer wrkabest)
a
TemperaansZone A Ribhe Mo Rod Foc.  Glutng Ongen o T
e s
g et - s pr oo
*Extarsor Wall - Ambient A i e ~ s
2 Exterior Wall - Ground " :
2 Roat/Catling Xl w2 sies |~ sds
4 round 1 5 e 3.5 st
2oround 2 " %
«Ground 3 o >
: X %
. A
- x .
o ¥ o.us 3
w4 Windows A i 5o 100 sies | Ty
» Exterior Door A 100 ¢
 Extorior T8 (length/m) A 1.00 .
© Perinuter 78 (length/m) v 300 .
= Ground T8 (ength/m) e 16 =
Transmission Heat Losses Q o
Ao
%0

Emechve A Change R Al ..
EPachre A Change R G

Passive House Planning
SPECIFIC ANNUAL HEAT DEMAND
MONTHLY METHOD

o Tempeshee 6

- -
Ventilation Losses Ambient Q, 6482 o.00¢ 0.018
Ventilation Losses Ground Q,, 6482 0000 0.018
Ventilation Heat Losses Q.
5
Total Heat Losses Q, ( ams | e y{ Tie ie
i o
e i W
A .
P g
R — w5
SRS R R
Internal Heat Gains Q. 002 " 27 . 1 . 790.4
[ wra =18
PO
Heat Gains Q. w0
Annual Hoat Domand Q. a-a =
— s
Limiting Value o OSY o |

Passive House Planning
SPECIFIC ANNUAL HEAT DEMAND
MONTHLY METHOD

Delta T-90 House
Norwich University

Comate: IS BoETington Data o Tempermas | 68 v
Buitng: orwich Universaty, 4730 SOLAR DECATALON 2013 Typetne: SinigLe Fimily Affordable Rasidence
Tnsed P e A
s Fob ™ n e g sep oat Now Do | Yoar
F e £ £ £ 77 wE g 3| [ran
P 721 s o 310 s as 563 | cane |
T T T 1o i mze T | 1e00 pery
o Py sss 208 106 207 252 335 | aus fery
(ST tw o Tos 20 soi e | 7e5z feruw
i i = w = = ™ 5} g Ea ™
0 ns 106 220 251 108 126 " 58
uss s> 106 o3 P T . o
193 219 364 150 a1 33 3 w 123
3 o o ° o o o o o
”» o 120 144 108 o “
XT3 7 5ot 37 1Ty 5o
736 253 EAT) EXE) )
B o w o o
1678 201 o 3 162
Te T N S T S T T T
Gains s,
s “*-Sum Spec. Losses.
=
E 5
1 S
;a
ﬁE &
wg
3 2
2
1
0
Jan Feb Mar or May an 4 sy sep oat Nov Dec
Annul et Demand: Comparcn
8 13798 Monty Method [ o188 Jorur [ 104 aruimy Rewmcs o hobsabin s
PHP Hesto Period Wethod [ 7ees | [ 100 hsmuimm Ruerooce o nobaabie ares-
e 1 2 ) ‘ 0 0 7 0 0 W 12 Aot o
fours » ) s » » » 3 » » » » a 8
fresses e, 7). " z 5 “ s @ o - “ - ” » “
e Rodunan Tt e 0 02 108 e s 152 4 s 7 “ 32 " “
Rusun 108 ns 28 e e 2 7 01 n2 nz “ 7 0
fooum Ao 4 nz nr 23 z.. e =8 26 7 04 as o o
s s e ne e n 81 27 20 67 29 182 108 n e
e anan " e ne s =8 sa 40 29 " =7 82 108 @
[ oy s 2 " ,. “ - - n 2 " 3 2
@ © « “ “ s = e £l = P “
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Bukding Norwich University AT90_SOLAR DECATHLON 2013

Passive House Planning

ELECTRICITY DEMAND

Delta T-90 House
Norwich University

Cotumn Nr.

D 1 i
DHW Connection
Clothes Washing il 1
[DHW Connection
Clothes Drying with:
C Dryer
[Energy Conaumed by Evaporation

Freezing
lor Combined Unit
(Cooking with:
Electricity
Lighting
Consumer Electronics
Small Appliances, etc
[Total Aux. Electricity
Other:
desktop computer 1 1
television 1 1

Specific Demand

[# Housenoiis
[Persons

Living Area
[Annwal Heat Demand

[Recommended Maximum Value

[Primary Energy Factors:

[Energy Carrier for Space Heating/DHW.

Electricly . KA
Natural Gas 1.1 KBTUABTU

1 HR
23 e [Solar Fraction of DHW Wash&Dish 0%
790 [Marginal Performance Ratio DHW 100%
10.08  KBTUAfY) Marginal Performance Ratio Heating 314
D) 5 []
Usetul
wsen || o || G| |
[ es Jeeyn [ 2] = 136 50% =
504,
g | 57 |weyn +f 2.1 |p = 60 55% =
454
[Ee—— o 57 fweyn | 22 | 366| | 1008 =
0.60 = 0 0%
| 57 fweyn | 2.1 |p 0 100%,
“ *| 365 ldayyr | 1 [wM = o| +| 100% =
" *| 365 laaywr [ 1 of +| 1008 =
. ©| 365 laayw | 1 365| *| 1008 =
& o[ s00 Jweyn [ 2.1 231] *| 1008 =
Parcertage CFLs 0%
1048 | *[ 2.90 Jveyn +[ 2 P = 55| + [ 1008 =
. *[ 0.55 liweyn * 3 92| + [ 1008 =
g 200 Jueyn * 3 105| * [ 100¢ =
596
1 1
1 1
0f 0
0] 0
0] 0
0 0

o 3 10 T 2 I
Primary
loctric] Non-
8 Em,:" Additonsl Mok Electric Energy-
Demand Demand ymand
(kWhiyr) Rato o | | oow

o
I
p

0.50

5.71  ketulttyn

HW WashaDish

HW WashaDish

olo|o|o|w|w

wn[ 7]
P

KBTUy)  15.85
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Delta T-90 House

‘ a Norwich University

Passive House Planning
PRIMARY ENERGY VALUE

Building: Norwich University AT90_ SOLAR DECATHLON 2013 Building Type/Use: Single Family Affordable Residence
Location: Treated Floor Area Ay, 790 ft2
Space Heat Demand incl. Distribution 3% KWh/(ft2yr)
Useful Cooling Demand: 0.0 KWh/(ft2yr)
Emissi
Final Energy Primary Energy EnS o

CO,-Equivalent

CHOOSE UNITS: | kWhi(ft2yr) KWh(ft2yr) bA(fyr)

Electricity Demand (without Heat Pump) PE Value Cc:gz’:s:‘:c::::”
Covered Fraction of Space Heat Demand (Project) 0% KWh/kWh IbkWh
Covered Fraction of DHW Demand (Project) 100% 2.7 1.50
Direct Electric Heating Quge 0.0 0.0 0.00
DHW Production, Direct Electric (without Wash&Dish) Qpuwee  (DHW+Distribution, SolarDHW) 1.6 4.3 2.36
Electric Postheating DHW Wash&Dish (Electricity, SolarDHW) 0.1 0.4 0.22
Electricity Demand Household Appliances Qenn (Electricity worksheet) B/ 4.5 2.50
Electricity Demand - Auxiliary Electricity 0.8 2.0 113
Total Electricity Demand (without Heat Pump) [ 4.1 | 1.2 [ 6.21 |

kWhi(ft2yr) KWh/(ft2yr) 1b/(ft?yr)

Heat Pump PE Value CO-Emission Factor (CO,-

Equivalent)
Covered Fraction of Space Heat Demand (Project) 100% KWh/kWh IbAKWh
Covered Fraction of DHW Demand (Project) 0% 2.7 1.50
IbkWh

Energy Carrier - Supplementary Heating Electricity 2.7 1.50
Annual Coefficient of Performance - Heat Pump Separate Calculation 3.20
Total System Performance Ratio of Heat Generator Separate Calculation 0.35
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe 13 2.9 1.62
Non-Electric Demand, DHW Wash&Dish (Electricity workshee) 0.0 i 0.0 : 0.00
Total Electricity Demand Heat Pump [ 14 | 29 | 1.62 |

KWh/(ft2yr) KWh/(ft2yr) Ib/(fyr)

[Compact Heat Pump Unit PE Value CO"E"‘E:L‘TLZ"%” (S0
Covered Fraction of Space Heat Demand (Project) KWh/KWh IbkWh
Covered Fraction of DHW Demand (Project) : 2.7 ; 1.50

IbkWh
Energy Carrier - Supplementary Heating Electricity 25
COP Heat Pump Heating (Compact worksheet) 0.0
COP Heat Pump DHW (Compact worksheet) 0.0
Performance Ratio of Heat Generator (Verification) (Compact worksheet)
Performance Ratio of Heat Generator (Planning) (Compact worksheet)
Electricity Demand Heat Pump (without DHW Wash&Dish) Qup (Compact worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish 0.0 0.0 0.00
Total Compact Unit (Compact worksheet) [ 0.0 I 0.0 I 0.00 ]
kWhi(ft2yr) kWh/(ft2yr) er)
Boiler PE Vol CO-Emission Factor (CO-
Equivalent)

Covered Fraction of Space Heat Demand (Project) KWh/KWh Ib/kWh
Covered Fraction of DHW Demand (Project) i1 0.55
Boiler Type (Boiler worksheet)
Utilization Factor Heat Generator (Boiler worksheet) 0%
Annual Energy Demand (without DHW Wash&Dish) (Boiler worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Total Heating Oil/Gas/Wood [ 0.0 1 0.0 1] 0.00 ]

kWhi/(ft2yr) KWh/(ft2yr) Ib/(ftyr)

District Heat PE Value Vi Sdasion Fackor (505

Equivalent)
Covered Fraction of Space Heat Demand (Project) KWh/KWh IbAWh
Covered Fraction of DHW Demand (Project) 0.7 -0.15
Heat Source (District Heat worksheet)
Utilization Factor Heat Generator (District Heat worksheet) 0%
Heat Demand District Heat (without DHW Wash&Dish) (District Heat worksheet) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Total District Heat [ 0.0 | 0.0 [ 0.00 ]
KWhi/(ft2yr) KWh/(ft2yr) Ib/(ft'yr)
Other Pk CO.-Emission Factor (CO;-
Equivalent)
Covered Fraction of Space Heat Demand (Project) KWh/KWh IbkWh
Covered Fraction of DHW Demand (Project)
Heat Source (Project) i.e. Wood
Utilization Factor Heat Generator (Project)
Annual Energy Demand, Space Heating 0.0 0.0 0.00
Annual Energy Demand, DHW (without DHW Wash&Dish) 0.0 0.0 0.00
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 0.00
Non-Electric Demand Cooking/Drying (Gas) (Blatt Strom) 0.0 0.0 0.00
Total - Other [ 0.0 | 0.0 [ 0.00 |
kWhi/(ft2yr) kWh/(ft2yr) Ib/(ft'yr)
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A Delta T-90 House
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Marketing the Delta T-90 House
Initial Statistical Research

Housing Lifestyle of Vermonters (%)

Other nonfamily households
b

Married-couple families People living alone
49 76

Other families
13.0

Housing Characteristics
L

In 2011, Vermont had a total of 324,000 housing units, 21 percent of which were vacant. Of the total housing units, 70
percent were in single-unit structures, 23 percent were in multi-unit structures, and 7 percent were mobile homes.
Twenty-three percent of the housing units were built since 1950.

s The Types of Housing Units in Vermont in 2011 ™
Mohile homes
9
In multi-unit structures
0
Single-unit structures
701
k. iy

The median number of rooms in all housing units in Vermaont is 6. Of these housing units, 59 percent have three or more
bedrooms.
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A Delta T-90 House
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Housing Costs

The median monthly housing costs for mortgaged owners is $1,487, while non-mortgaged
owners pay $604 on average, and renters pay $849 on average. Thirty-seven percent of
owners with mortgages, 23 percent of owners without mortgages, and 53 percent of renters in
Vermont spend 30 percent or more of household income on housing.

o Occupants with a Housing Cost Burden in Vermont ™
in 2011

Owners with mortgage

Owners without mortgage

Renters

0.0 10.0 20.0 30.0 40.0 50.0
R vy

Source: U.5. Census Bureau, 2011 American Community Survey

Monthly Housing Costs as a Percentage of Househould Income in 2011

Less than 520,000 15.1% +-1.0
Less than 20 percent 0.8% +H-0.2
20 to 29 percent 1.5% +-03
30 percent or more 13.1% +H-059

520,000 to 534,999 15.9% +-1.0
Less than 20 percent 1.5% +-03
20 to 29 percent 3.7% +-0.8
30 percent or more 10.7% +-0.38

$35,000 to 549,999 14.5% +-0.9
Less than 20 percent 3.8% +#-05
20 to 29 percent 4.8% +-0.8
30 percent or more 5.9% +#-06

$50,000 to 574,999 19.5% +-1.1
Less than 20 percent 2.0% +-0.7
20 to 29 percent 6.3% +-05
30 percent or more 5.1% +-0.8

575,000 or more 325% +-1.0
Less than 20 percent 20.3% +-0.5
20 to 29 percent 9.7% +-0.38
30 percent or more 2.4% +-0.5

Zero or negative income: 0.6% +-0.1

Mo cash rent 2.0% +-0.2

PERCENT IMPUTED

Tenure 0.8% ()
WMonthty housing costs X X
Gross rent () ()

Source: U.5. Census Bureau, 2011 American Community Survey
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Utility Costs for Vermonters

Delta T-90 House
Norwich University

House Heating Fuel Used in Vermont in 2011

oalother Fuel _No Fuel _sqjar gnergy
1.1%

c 07 o

25%.

Total monthly owner costs for all mobile home owners in Vermont- $10,404,200

With mortgage- $7,958,900

Without mortgage- $2,445,300

Number of people who own a mobile home- 22,318

Average costs ($10,404,200 / 22,318) = $466.18 / month

Poverty and Participation in Government Programs

In 2011, 12 percent of people were in poverty. Fourteen percent of related children under 18 were below the poverty
level, compared with 7 percent of people 65 years old and over. Seven percent of all families and 26 percent of families
with a female householder and no husband present had incomes below the poverty level.

-

Poverty Rates in Vermont in 2011

Al families -

6.9
Related chikdren under 18 years _ 142
7.0

People age 65 and over - _

0.0 6.0 12.0 18.0 24.0

25.8

Source for graphs
and charts:

http://factfinder2.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
For more information, visit the above mentioned website and:
http://www.census.gov/prod/2011pubs/h150-09.pdf
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THE MARKET 1S GROWING!

- Overthe last 20, years the cost of solar energy systems has come down seven fold. As
the demand for systems rises and manufacturing volume increases, costs will decrease
and the economic payback time will also decrease.

- In 2009, the United States was the third largest solar photovoltaic market in the world, after
Germany and ltaly. Despite a challenging domestic economic environment, the US market
still delivered a growth rate of 36%, strong but not nearly as strong as the 62% growth in
2008.

- The U.S. solar industry grew by 125% from Q2 2011 to Q2 2012, making it one of the
fastest growing sectors in the U.S. economy. The industry installed 772 MW of solar
electric capacity in Q2 2012. The Solar Energy Industries Association (SEIA) forecasts the
solar industry will maintain its rapid growth with 2,100 MW of solar electric projected to be
installed during the second half of 2012.

VERMONT BUYBACK AND INCENTIVE PROGRAMS

- Money back from solar energy creation

- Green Mountain Power, one of Vermont’s utility providers, will pay customers who install
photovoltaic (PV) solar energy systems a credit of $0.06 per kWh in addition to the net-
metered base rate (usually $0.12 to $0.13 cents per kWh)

- The Vermont sales tax exemption for renewable energy systems allows for a 100% sales
tax exemption on solar purchases and system installations, grid-tied and off-grid systems
alike.

- The Vermont Clean Energy Development Fund (CEDF) Program offers low-interest loans
for the purchase and installation of solar technology to businesses, homeowners,
nonprofits, and local governments

- Sources:

o Database for State Incentives for Renewables and Efficiency:
http://www.dsireusa.org/incentives/index.cfm?re=0&ee=0&spv=0&st=08&srp=
1&state=VT

o Green Mountain Power: http://www.greenmountainpower.com/renewable/solar/

o Solar Energy USA of Vermont : http://solar-installers-locations.solarenergy-
usa.com/vermont/vermont/

SOLAR PANELS
- Maintenance
o Solar panels must be weatherproofed against the elements and installed properly
to insure projected lifetime
o A periodic cleaning of debris, weather, dust, and pollution is required for maximum
efficiency.
o Estimated 8-16 hours per year will be dedicated to maintenance of the system
- Estimated Life span
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A Delta T-90 House
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o Most inverters will need to be replaced every 10 years, although it is typically

included in many warranties that will normally cover 20 years.
o Solar panels have an estimated life span of 20-30 years.

LIFETIME VERSUS INTIAL COSTS

- PV Array will create a $136/month savings in costs for the Delta T-90 House.
- Mobile home owners pay an average of $466 per month in housing costs.

Mabile home (new) Delta90 House Difference
Upfront costs $40,000 $145,000 $85,000
Utilities (per year) | $5,592 0 $5,592

- In 15 years, the upfront cost for the Delta T-90 house would pay back the difference in

cost of a mobile home. This calculation does not include buyback program, incentives,
etc.

HUNTINGTON HOMES-LOCATION OF MANUFACTURE

- Average modular homes from Huntington Homes range from less than 1,000 square feet
to over 2,500 square feet, depending on the customer’s program.
- ModularToday.com shows that average costs per square foot of a Huntington Homes
modular homes range from $80-$110*
o *Please note, this number is much lower than our $145/SF cost due to less
material in the wall and no PV arrays, which will work to decrease our utility and

energy costs, allowing our initial budget to be higher than an average Huntington
Homes design.

- http://www.modulartoday.com/Huntington-Homes.html

MAXIMIZE THE MARKETABILITY

- Full Range of Features
- How does our house accommodate and adapt?

o As of now, we are focusing on the Solar Decathlon version of the house. However,
in the coming months we will be examining alternative designs using the same
modular concept. This future design process will create a wide range of design
features to offer to customers.

- Feasibility range of our design features

o Sustainability design features

o Bedrooms, square footage, number of bedrooms

o Energy saving aspect
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Delta T-90 House
Norwich University

VERMONT MARKET POTENTIAL

Wind Turbines and Geothermal energy have not been considered for this project based on
the Solar Decathlon competition requirements, but if the market has a demand for these
renewable resources the house systems could be adapted for use of these resources.
Solar Energy is currently the renewable energy source paired with the house.
Our designated market is a family of three: two parents and one child as the average
Vermont household is 2.3. *
o The Delta T-90 House could accommodate a married couple with an extra office,
two housemates, etc. in order to appeal to the Vermont market.
o *This is our chosen market for the Solar Decathlon competition and therefore will
be the main focus.
In regards to home specifications, there are: two bedrooms, one bathroom, kitchen,
living/dining room, office area, two closets, extra storage area.

Vermont Design Solar Decathlon Design

Characteristics Characteristics Key Unique Features

Solar Panels/Renewable

Resources Solar Panels Only one wet wall

Ultra high-performance to lower

housing costs Ultra High-Performance NO mechanical room
1,000 Square Feet = Maximum Affordability for Vermont

14" Thickness of Wall Section allowed for competition residents

Two bedrooms for family Strong day lighting design

No dependency on fuel No dependency on fuel
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SITE SPECIFIC COSTS FOR LOCAL VERMONT BUILDING SITES

SITE #1: Barre, Vermont

53 Brooklyn Street, Barre, VT
Cost ($) Quantity Total Source
Cost for House and Placement
Property 4,900 1 4900 Century 21 Jack Associates
Foundation
Concrete Piers 320 12 3840 Professor Lutz
Replace rusted water and se\[/)vi:gz 3000 1 3000 Barre City Engineer
Electricity ($ per ft2 of line) 11.6 20 232 R.S. Means
Site Work
Asphalt Driveway ($ per ft2) 1.32 600 792 R.S. Means
Transportation to site 1200 1200 Huntington Homes
TOTAL FOR
SITEWORK | 13964

SITE #1: Northfield, Vermont
44 Hallstrom Road, Northfield, VT,05663

Categories of cost Breakdown Cost Source

Foundation Cost

Land $ 37,000.00 Century 21 Jack Realtors
Land tax $ 436.00 Century 21 Jack Realtors
Well $  4,140.00 Well drilling Company
Septic tank TBD TBD

Electric $ 371.20 Hardwick Electric

TOTAL $  41,947.20

Site work Costs

12 Concrete Piers $  3,840.00 Prof. Lutz
Earth stripping and stockpiling of land $ 3020.00 RS Means
Asphalt driveway $§ 11077.50 RS Means
Transportation to site $ 666.00 Delta T-90 cost analysis sheet
TOTAL $ 18,603.50
OVERALL COST $ 60,550.70
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Marketing the Delta T-90 House
Market Viability Justification

The Norwich University Delta T-90 House creates an alternative to conventional modular construction
in the state of Vermont. Our innovative approach to affordable, sustainable dwellings reflects the
interdependency of the economy and the built environment. The flexible design allows for two
bedrooms as well as an office space connected to the living room. Based on the lifetime energy
savings and Vermont Buyback and Incentive programs, the Delta T-90 House offers Vermont residents
a truly affordable path toward sustainable, high-performance, solar-powered living.

Target Market

Characteristics Delta T-90 House
Location of Permanent Site Vermont
Housing Type Single family residence
# of Occupants 3

Client Demographic Two parents, one child
Client Annual Income $41,000

# of Bedrooms 2

The Delta T-90 House is an affordable option to the growing solar-powered residential Vermont
housing market. Our focus is on designing an environment for a family of three that maximizes value
and minimizes cost. The Delta T-90 house would be ultra-energy efficient due to the 5.9kW building
integrated PV Array and high performance building insulation. In comparison, the average cost for
utilities and heating in Vermont is $466 per month and the performance of a conventional wall system
is less than half of our house.

The occupants of the Delta T-90 House will enjoy near zero utility costs from heating, cooling, and
household electricity thanks to energy produced by the 5.9kW solar array. Vermont’s Incentive
Programs encourage the use of renewable energy to promote a changing time for the built
environment. This savings can contribute to family recreation, community building, or future financial
planning, promoting economic confidence.

A typical Vermont household has two wage earners that occupy a position in the workforce. The
Bureau of Labor Statistics show that these positions most often relate to education, healthcare, and
social assistance. During the week, the house will typically be unoccupied during the day. The adults
will go to work and the children will go to school, therefore decreasing the power used throughout the
daytime hours. In the evening, the household can appreciate the open living space where cooking,
gathering, and lounging occurs. The office space can be utilized for a social working environment or a
quiet corner for studying. A strong connection to the outdoors through visual and day-lighting
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techniques connects occupants to the beautiful Vermont backdrop. The bright, spacious home creates
a healthy and comfortable environment for a family to dwell.

On the technical side, the building integrated 6kW photovoltaic array is appropriately sized to meet an
annual energy balance for the house, and take maximum advantage of Vermont’s Utility Incentives
program. The mechanical systems are compact, ultra efficient, and discreet. Because of the high-
performance building envelope, and Passive House air sealing strategies, only a small heat pump is
required to heat or cool the house. This system allows the occupant to find their comfort zone. A
series of small, ductless heat recovery ventilation systems exchange stale air for fresh air to keep the
space fresh. A tankless water heater that’s 99% efficient instantly provides hot water to the user.
These energy efficient systems will allow the house to function on minimal energy costs.

The Delta T-90 House reflects the interdependency between the economy and the built environment
through its innovative approach to solar-powered, residential design. This notion models the future of
affordable, energy efficient living in Vermont. This groundbreaking concept will provide an attainable
connection between tradition archetypes and developing solar technologies for Vermont residents.
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Quantity Takeoff of Competition Prototype House

Specification Brief Description Detailed Description Unit Qty
Number
DIVISION &
61100 WOOD FRAMING 2x12 CEILING JOIST (DL) 24" OC SF 940
61100 WOOD FRAMING 2x12 FLOOR JOIST (DL) 24" OC SF 940
61100 WOOD FRAMING DOUBLE 2x4 ADV. WALL FRAMING 24" OC SF 1400
61100 WOOD FRAMING 2x4 PARTITIONS 16" OC SF 478
61100 WOOD FRAMING 2x6 WET WALL PARTITION 16" OC SF 299
61513 WOOD FLOOR DECKING 11/8" PLYWOOD SUB-FLOOR SF 1000
06 16 36 SHEATHING 3/4" FINISHED PLYWOOD SF 980
61600 SHEATHING 1/2" TREATED PLYWOOD SF 980
0616 23 SHEATHING 7/16" OSB SHEATHING SF 980
64100 ARCHITECTURAL WOOD CASEWORK BASE CABINETRY SF 980
64100 ARCHITECTURAL WOOD CASEWORK WALL CABINETRY LF 470]
061113 LAMINATED VENEER LUMBER LVL CENTER BEAMS LF 210
61743 RIM BOARDS DOUBLE 2x12 RIM JOIST LF 1560
0616 36 WOOD ROOF DECKING 3/4" CDX PLYWOOD SHEATHING SF 980
DIVISION 7
0713 00 SHEET WATERPROOFING SOLITEX MENTOS MOISTURE BARRIER SF 1535
072113.19 MINERAL BOARD INSULATION 4" ROXUL TOPROCK DD SF 980
07211319 MINERAL BOARD INSULATION 2" ROXUL COMFORT BOARD IS LF 1535
072126 BLOWN INSULATION 12" DENSE PACK INSULATION SF 3500
072126 BLOWN INSULATION 11.25" DENSE PACK INSULATION SF 1960
07 46 23 WOOD SIDING 5/4x6 CEDER RAINSCREEN SF 1500
07 46 23 WOOD SIDING 1x3 WOOD FURRING STRIPS SF 1083
075323 EPDM ROOFING ECO-WHITE FIRESTONE EPDM MEMBRANE SF 996
07 6500 FLEXIBLE FLASHING TESCON VANA EXTERIOR TAPE LF 3000
07 65 00 FLEXIBLE FLASHING TESCON DOUBLE SPLIT WINDOW TAPE SF 500
0771 00 ROOF SPECIALTIES ALUMINUM CUSTOM GUTTER SF 1083
DIVISION 8
08 50 00 WINDOWS UPVC TRIPPLE GLAZED DOORS & WINDOWS SF 2,466
086116 WOOD ROOF WINDOW FTT-U6 TRIPPLE GLAZED SKYLIGHT SF 8
082000 CUSTOM DOORS SECOUNDARY RM WOOD BI-FOLD DOOR SF 28|
08 20 00 CUSTOM DOORS MASTER BED RM WOOD SLIDING BARN DOOR SF 35
82000 CUSTOM DOORS LUANDRY RM WOOD BIFOLD DOOR SF 28
82000 CUSTOM DOORS BATHROOM WOOD SLIDING BARN DOOR SF 35|
08 20 00 CUSTOM DOORS MASTER RM CLOSET DOORS SF 56|
DIVISION 9
0929 00 GYPSUM BOARD 5/8" GYPSUM WALL BOARD SF 777
099123 INTERIOR PAINTING FINISHED INTERIOR PAINTING SF 777
099123 INTERIOR PAINTING FINISHED PAINTING SF 1098|
DIVISION 11
113113 RESIDENTIAL KITCHEN APPLIANCE ELEC. STOVE/OVEN EA 1
113113 RESIDENTIAL KITCHEN APPLIANCE MICROWAVE EA 1
113113 RESIDENTIAL KITCHEN APPLIANCE REFRIDGERATOR/FREEZER EA 1
113113 RESIDENTIAL KITCHEN APPLIANCE DISHWASHER EA 1
113123 RESIDENTIAL LAUNDRY APPLIANCE WASHER/DRYER COMBO EA 1
IDIVISION 12
122400 CUSTOM SHADING/WINDOW SHADES WOOD AND STEEL SOLAR SHADING SF 200
12353013 KITCHEN CASEWORK CUSTOM BOTTOM AND SHELFING UNITS EA 1
12 3530.23 BATHROOM CASEWORK CUSTOM BATHRM SINK AND TOWEL VANITY EA 2
123619 WOOD COUNTERTOPS WOOD COUNTER TOP EA 1
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DIVISION 21
211000 WATER BASED FIRE SUPRESSION SYSTEMS FIRE EXTINGUISHER EA 2
211313 WET-PIPE SPRINKLER SYSTEM SPRINKLER SYSTEM SF 89
221113 FACILITY WATER DISTRIBUTION PIPING EPDM PIPING LF 150
221123 DOMESTIC WATER PUMPS ELECTRIC WATER PUMP EA 1
221123 DOMESTIC WATER PUMPS EFFLUENT PUMP UNDER HOUSE EA 1
221219 FACILITY GROUND MOUNTED, POTABLE-WATER STORAGE TANKS WATER TANKS x 3 @ 500 GAL. EA. EA 3
223300 RESIDENTIAL, ELECTRIC DOMESTIC WATER HEATERS TANKLESS INSTANT WATER HEATER EA 1
224113 RESIDENTIAL WATER CLOSETS, URNIALS, AND BIDETS TOILET EA 1
2416 RESIDENTIAL LAVITORIES AND SINKS BATHROOM SINK EA 1
224116 RESIDENTIAL LAVITORIES AND SINKS KITCHEN SINK EA 1
224123 RESIDENTIAL SHOWERS BATHTUB EA 1
224139 RESIDENTIAL FAUCETS, SUPPLIES, AND TRIM BATHROOM FACUET EA 1
224139 RESIDENTIAL FAUCETS, SUPPLIES, AND TRIM KITCHEN FUCET EA 1
224139 RESIDENTIAL FAUCETS, SUPPLIES, AND TRIM TUB & SHOWER FAUCET EA 1
DIVISION 23
237223 HVAC FAN HRV- LUNOS E2 VENTILATION SYSTEM EA 3
238126 SPLIT-SYSTEM AIR-CONDITIONERS MITSUBISHI HEAT PUMP EA 1
238126 INDOOR UNIT EVAPORATOR MINI-SPLIT WALL MOUNTED DIFUSER EA 1
DIVISION 26
262416 PANELBOARDS 200 AMP PANEL EA 1
262726 WIRING #2 THHN BLK LF 720
DIVISION 48
4814 00 |pHOTOVOLTAIC ARRAY |ROOF MOUNTED DC PV ARRAY lea | 7
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CONSTRUGTION SPECIFICATIONS
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DIVISION 01: GENERAL REQUIREMENTS
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SECTION 01 11 00: SUMMARY OF WORK
PART 1 - GENERAL

1.1 SUMMARY
A Project: The Delta T-90 House, Norwich University 2013 Solar Decathlon
B Owner: Norwich University
C. Architect: Norwich University Solar Decathlon Team
D Summary of Work: To design, construct, transport and assemble the 996 square foot Delta T-90
House.
E. Mission: The Delta T-90 House explores the interdependency of between the economy and the built

environment by revealing the hidden values and richness within the conservation-based lifestyle. This
high performance home models the future of affordable, energy efficient living for Vermont.
END OF SECTION 01 11 00
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SECTION 01 14 00: WORK RESTRICTIONS
PART 1 — ACCESS TO THE SITE
1.1 NORWICH UNIVERSITY SOLAR DECATHLON

A.

Requirements: Only authorized construction personnel, subcontractors, and Norwich University Solar
Decathlon team members and faculty are allowed on site during construction unless otherwise
authorized by the Norwich University Solar Decathlon team.

Unauthorized Access: Any persons attempting to access the site without authorization are to be asked
to leave in a polite manner. Failure to leave will result in their expulsion. (See Criminal Entry).

Criminal Entry: If unauthorized personnel refuse to leave, or if there are visible signs of theft and/ or
criminal entry, the police and local police and Solar Decathlon security shall be notified immediately.

1.2 REFERENCES

A.

Construction Documents C-105

PART 2 - COORDINATION WITH OCCUPANTS
2.1 NORWICH UNIVERSITY SOLAR DECATHLON

A.

Requirements: Norwich University Solar Decathlon team members and construction personnel are to
comply with the requests made by Norwich University. All products provided by the Norwich University
team (rented and/or purchased) to the job site remains the property of Norwich University at all times
during construction and is to be treated as such.

PART 3 — USE OF SITE
3.1 NORWICH UNIVERSITY SOLAR DECATHLON

A.

Requirements: The site is to be used only for construction of the Delta T-90 House and storage of
related materials unless otherwise authorized. Construction personnel may not sleep overnight in, dwell
in or otherwise occupy the job site without authorization.

Special Events: The site will be used several times during construction and/ or to house special events,
which showcase the Delta T-90 House. Construction may be halted during these events. Notification
will be given by project management as to the date of such events and their impact on construction.

END OF SECTION 01 14 00
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Delta T-90 House
Norwich University

SECTION 01 25 13: PRODUCT SUBMISSION PROCEDURES
PART 1 - GENERAL

1.1 SUMMARY

A.

This section includes all requirements for the product submission for the Delta T-90

House.

1.2 GENERAL PRODUCT REQUIREMENTS

A.

A.

END OF SECTION 01 2513
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Packaging and Labels: Deliver items in original, undamaged, factory packaging with the complete

manufacturer's labels.

Permanent Labels, Trade Marks, and Trade Names: Locate in inconspicuous locations acceptable to
the Delta T-90 Team.
VOC Content: Use VOC-free items to the greatest extent possible. When VOC-free is not available or

impractical, use items with lowest VOCs.

Formaldehyde Content: Use formaldehyde- free items to the greatest extent possible. When

formaldehyde-free are not available or impractical, use items with lowest formaldehyde content.

Adhesives: Use nonflammable, water resistant adhesives.

Odors: Use odor-free item to the greatest extent possible. When odor is unavoidable, submit sample

and obtain preapproval prior to purchase in quantity.
1.3 SUBSTITUTION REQUIREMENTS

Substitution Conditions: Substitutions are discouraged, except under the following conditions.

1.
2.
3.
4.

Specified item is no longer available.

Specified item is incorrect, inappropriate, or incompatible.

Substitution offers substantial advantage in quality, time, cost, or efficiency.
Submittal is related to an "or equal" clause specifications.

Substitution Requirements Apply To:

1.
2.

Proprietary "named" specification when submitted item is not listed in the specifications.
All deviations from contract documents.

Substitution Procedure Requirements:

1.
2.
3.
4.

Identify the substitution condition [listed above in "A"]

Refer to specification section, article, paragraph numbers, product names and models.
Certify that proposed substitution is coordinated with all related and adjacent work.
Provide complete and total cost change information related to the proposed substitution.

Appearance characteristics: For items visible in the completed work, appearance is an important

evaluation factor. The Delta T-90 Team will decide if a proposed substitution has acceptable

appearance. Proposed substitutions may be rejected for appearance alone.
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SECTION 01 50 00: TEMPORARY FACILITIES AND CONTROLS
PART 1 - GENERAL
1.1 SUMMARY
A These are temporary facilities and controls that are only used for the purposes of the competition in
Irvine, CA and do not apply to the affordability contest of the Delta T-90 House.
B. This section includes the temporary facilities and controls that are used for the purposes of the
competition in Irvine, CA. Examples (not limited to) are seen below in Part 2 - Products.
1.2 SECTION REQUIREMENTS

A Accessible Temporary Egress: Comply with applicable provisions in ICC/ANSI A117.1
1.3 RELATED SECTIONS
A Section 01 51 13 - Temporary Electricity

PART 2 - PRODUCTS
2.1 TEMPORARY FACILITIES
A Provide tool trailer, storage, and fabrication sheds, and other support facilities as necessary for
construction operations. Store combustible materials apart from building.

B. Provide temporary floor cover and allow for Solar Decathlon organizer- supplied walkway during
construction.
2.2 EQUIPMENT
A Fire Extinguishers per the Delta T-90's Health and Safety Plan: Portable, UL rated with class and agent
as required by locations and classes of fire exposures.
B. Generator: Refer to Section 01 51 13- Temporary Electricity
PART 3 - EXECUTION
3.1 GENERAL
A Install temporary service or connect to electrical service.
1. Arrange with event organizers for the time when service can be interrupted for the period of

grid-tie assembly to connect the Delta T-90 House to the village grid on the assigned day of
the competition.
B. Provide temporary lighting with local switching that provides adequate illumination for constructions
operations, observations, inspections, and traffic conditions.

C. Comply with the Delta T-90's Health and Safety Plan.
3.2 SUPPORT FACILITIES INSTALLATION
A Waste Disposal Facilities: Provide waste-collection container in sizes adequate to handle waste from

construction operations. Comply with requirements if authorities having jurisdiction.
3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION
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A Provide protection, operate temporary facilities, and conduct construction as required to comply with
environmental regulations and that minimize possible air, water way, and subsoil contamination,
pollution or other undesirable effects.

B. Maximum pressure on pavement to be less than 6000 psf for Solar Decathlon competition.

C. Provide Temporary enclosures for protection of construction, in progress and completed, from
exposure, foul weather, other construction operations, and similar activities. Provide temporary
weather-tight enclosure for building exterior.

3.4 OPERATION, TERMINATION, AND REMOVAL

A Remove each temporary facility when need for its service has ended, when it has been replaced by

authorized use of a permanent facility.
END OF SECTION 01 50 00
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SECTION 01 51 13: TEMPORARY ELECTRICITY
PART 1 - GENERAL
1.1 SUMMARY
A This section includes the temporary electricity that is used only for the purposes of the competition in
Irvine, CA and does not apply to the affordability contest of the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A Supply a mobile generator to be used for power tools and construction lights during standalone
assembly and standalone disassemble as well as times permitted by the DOE.

B. Provide a spill containment pan to be used with the generator.
1.3 SUBMITTALS

A Product data information. Maximum 60 dB at 15 feet under full load.
1.4 REFERENCES

A Appendix B: Page 3-6

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Honda Power Equipment
4900 Marconi Drive
Alphretta, GA 30005-8847
Phone: (770)-497-6400
www.hondaequipment.com
1. Available: Parkway Lawnmower Shop, Irvine CA
B. UltraTech International, Inc.
11542 Davis Creek Court
Jacksonville, Florida 32256
Phone: (904)-292-9 019
2.2 PRODUCTS

A Honda Generator
1. Model Number: EU6500Is or equal
2. Location: Construction Staging Area
3. Dimensions:
Height: 27.5”
Length: 33.5”
Width: 26.4”
4. Electrical:
5. Wattage: 6500 Watts
6. Voltage: 120/240 Single-Phrase
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B. Ultra Tech Containment Pan
Model Number: 2352

Dimensions:

Length: 54”

Width: 29 3/4”

Height: 3 1/2”

Weight: 34 Ibs.

Containment capacity: 14 gallons

N o o & w o~

a. Available: UltraTech International
END OF SECTION 01 51 13
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DIVISION 02: EXISTING CONDITIONS
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SECTION 02 21 13: SITE SURVEYS
PART 1 - GENERAL

1.1 SUMMARY

A Site 105, Delta T-90 is located in the fourth row of houses in the southeastern corner.
1.2 REFERENCES

A. Construction Documents C-105, 0-101, 0-109

END OF SECTION 02 21 13
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SECTION 02 21 13.13: BOUNDARY AND SURVEY MARKERS
PART 1 - GENERAL
1.1 SUMMARY
A The Solar Decathlon assigns a specific lot size of 78 feet east to west by 60 feet north to south. Teams
must abide by the dimension of the solar envelope which states that the house and other site
components must stay within 18 feet in height. The east and west planes have slope of 52 degrees of
horizontal. Structures must not exceed the height of this slope.
1.2 REFERENCES
A. Construction Documents A-101, 0-602
END OF SECTION 02 21 13.13
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SECTION 02 43 13.13 BUILDING RELOCATION
PART 1 - GENERAL
1.1 SUMMARY
A This section contains the methods, equipment and schedules for the transportation of the Delta T-90
House from Northfield, VT to Irvine, CA and back.
1.2 SYSTEM DESCRIPTION

A We will be using two stretch drop, low boy trailers for the building modules.

B. The two trailers will be pulled by semi -trucks.

C. The limits established by the DOT include: 14 feet wide and 14 feet tall with required permit and pilot
car(s) as needed.

D. Design Requirements
1. The Delta T-90 House is designed as a group of connectable parts, each of which shall not

exceed the allowable dimensions of a flatbed truck, nor shall it exceed the allowable
dimensions for the highway transportation under federal highway laws. All components shall
not exceed 13 feet 9 inches in height from the ground when resting on the bed of the truck[s].
2. All components of the trailer shall not exceed the allowable dimensions for highway
transportation under federal highway laws.
1.3 SUBMITTALS
A Site Operations and Transportation Plan Solar Decathlon 2013: Include trailer specifications, route
information, delivery information and site operations.
1.4 PERFORMANCE REQUIREMENTS

A The Delta T-90 House as a whole must perform identically before and after transportation and re-
construction.
B. The Delta T-90 House as a series of parts shall be transported using specified packing and securing

methods and no components shall be damaged during transportation.
1.5 REFERENCES
A Construction Documents: 0-602, 0-102, 0-101
PART 2 - EXECUTION
2.1 QUALITY ASSURANCE

A Ensure that product is in proper and good working order before accepting delivery of the product.
2.2 DELIVERY, STORAGE AND HANDLING

A The exact time of delivery to Irvine, CA shall be coordinated with the team's and the organizer's
schedule.

B. Additional transportation:
1. Trailer for tools
2. Moving truck for furnishings
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3. Delivery truck for boom lift
C. Al trailers shall be wrapped with waterproof wrapping to protect the roof, PV array, and finished
surfaces from debris. For the two modules, a temporary wall structure shall be constructed at marriage
lines to protect the interior of the modules.
2.3 INSTALLATION
A The Delta T-90 House and all of its components shall be disassembled, reassembled, packed, secured
and shipped by designated individual in accordance with the specified instructions.
END OF SECTION 02 43 13.13
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SECTION 05 05 23: METAL FASTENINGS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes information about structural fasteners used to construct the Delta T-90 House.
1.2 REFERENCES

A. ANSI/ AWS D 11-92 'Structural Welding Code-Steel.'

B. ANSI/AWS D13-89 'Structural Welding Code- Sheet Steel."

C. ASTM A 36-00 ' Standard Specification for Carbon Structural Steel.'

D. ASTM A 37-00 'Standard Specification for Carbon Steel Bolts and Studs 60000 psi Tensile Strength.'
1.3 PRODUCT REQUIREMENTS

A Fasteners: "Fasteners" includes nails, screws, bolts, wedge bolts, expansion bolts, epoxy anchors,

pins, power actuated devices, and all other types of mechanical connections.

1. Completely Specified Fasteners: where fasteners are completely specified in the contract
documents, provide the specified fasteners. "Completely specified" means the fastener type,
material, finish, size, diameter, length and spacing are specified.

2. Fasteners Not Completely Specified: Fasteners may not be completely specified in the
contract documents to provide options and allow different means, methods, and techniques of
construction. In all cases where the fasteners are not completely specified in the contract
documents:

a. Select fasteners appropriate for each condition, substrate, load and exposure

b. Use fastener manufacturer's published load table to determine fastener size and
spacing.

C. Provide a factor of safety of four or higher.

d. Obtain architect's approval of each fastener prior to use.

e. Install fasteners in compliance with the fastener manufacturer's recommendations.

3. Fasteners Related to Assemblies: For construction and assemblies required to be engineered,
provide fasteners indicated on the approved, engineered shop drawings.

1.4 REFERENCES

A Appendix B: Page 8-27
PART 2 - PRODUCTS
2.1 MANUFACTURERS

A Simpson

Simpson Strong-Tie

2600 International Street, Columbus, OH 43228

Phone: (614) 876-8060

1. Available at the national chain hardware stores, such as Lowes
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B. Northeast Wholesale
980 Turnpike Street
Canton, MA 02021
(781) 767-1019

C. Camo Fasteners
5985 Tarbell Road
Syracuse, NY 13206
(800) 521-1115

D. Trufast Construction Fastening
02105 Williams County Road 12-C
Bryan, OH 43506
(800) 443-9602

2.2 PRODUCTS

A 31/2" 16D Nail

1. Location: Deck, Roof Joists, Floor Joists.
B. 3" 16D Nail

1. Location: Foundation
C. 4” Torque Screws

1. Location: Deck connection to ramp
D. 2 V2" Torque Screws

1. Location: Decking, furniture
E. 2 1/4” Finish Screws:

1. Location: Flooring, furniture
D. 5/16 x 6” Multipurpose Screws

1. Location: Connection of decks to house
E. 1" Steel Rod

1. Location: Foundation/house anchor to ground
F. Trufast #12 6” DP Fastener

1. Model Number: DP-6000

2. Location: Roof to attach densdeck
G. Trufast Heavy Duty Drill Point Fasteners

1. Model Number: HD-HV8000

2. Location: TPO roofing with metal plates
H. Misc. Bolts and Threaded Fasteners

1. Bolts conform to requirements of ASTM A 307, Grade A.

PART 3 - EXECUTION
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3.1 INSTALLATION

A Installation of bolts shall meet AISC requirements.
END OF SECTION 05 05 23
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SECTION 05 52 00: METAL RAILINGS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes information about the railings of the south and west deck.
1.2 REFERENCES

A Appendix B: Page 28-43

B. Construction Documents: S-505, S-506

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Railing Dynamics, Inc.
135 Steelmanville Road
Egg Harbor Township, NJ 08234
(877) 420-7245
B. Amerock
3 Glenlake Parkway
Atlanta, GA 30328
(802) 752-9677
C. Capitol Steel and Supply Co.
115 Junction Road
Berlin, VT 05602
2.2 PRODUCTS

A Handrail
1 Model Number: HR120W
2 Color: White
3 Diameter: 1 1/2"
4 Length: 10’
5. Quantity: 12
B. 180 Degree Loop
1. Model Number: HRHLW
2. Color: White
3. Quantity: 4
C. 90 Degree Corner
1. Model Number: HRCN
2. Color: White
3. Quantity: 4
D. Straight Return
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1. Model Number: HRSR
2. Color: White
3. Quantity: 4
E. Adjustable Joiners
1. Model Number: HRAJ
2. Color: White
3. Quantity: 8
F. Straight Joiner:
1. Model Number: HRSJ
2. Color: White
3. Quantity: 8
F. Mounting Brackets
1. Model Number: HRB
2. Location: South and west ramps
3. Color: Color
4, Quantity: 70
G. Aluminum Corner
1. Dimensions: 4” x 4” x 3/8”
2. Location: Structural support for railings
3. Available: Capitol Steel
H. A36 Steel Plate
1. Thickness: 1/4"
2. Location: Transition between the end of the ramp and the ground
3. Available: Capitol Steel

PART 3 - EXECUTION

3.1 INSTALLATION
A Install according to manufacturer’s specifications.
END OF SECTION 05 52 00
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SECTION 06 11 00: WOOD FRAMING
PART 1 — GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY
A This section includes all materials used in the framing of the Delta T-90 House.
1.2 RELATED SECTIONS
A Section 06 11 13 — Engineered Wood Products
B. Section 09 64 23 — Wood Flooring
1.3 REFERENGES
A Appendix B: Page 45-68
B. Construction Documents A-111, A-311, A-541, Z-503, S-111, S-102, S-103, S-104, S-105, S-106, S-

110, S-112, S-113
C. Refer to Appendix A: Structural Calculations

PART 2 — PRODUCTS
2.1 MANUFACTURERS

A Weyerhaeuser
360 Route 101, Suite 2
Bedford, NH 03110
Phone: (603)-472-6730

B. Allen Lumber
707 Stone Cutters Way
Montpelier, VT 05602
(802)-223-2335

C. Stanley Bostitch
East Greenwich, RI
1. Available at Allen Lumber

D. Simpson Strong-Tie
2600 International Street
Columbus, OH 43228
Phone: (614) 876-8060
1. Available at East Montpelier Home Center

E. Tamlyn
13623 Pike Road
Stafford, TX 77477
Phone (800) 334-1676
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2.2 SUPPLIERS

A.

Allen Lumber

707 Stone Cutters Way
Montpelier, VT 05602

Phone (802) 223-2335

East Montpelier Home Center
Route 2

East Montpelier, VT 05651
Phone (802) 223-4131

2.3 PRODUCTS

A.

Floor Joist and Rafters

1. Model: Framer's Series by Weyerhaeuser

2. Location: In line floor framing and roof framing
3. Dimensions: 1 %™ x 11 4" x 14'

Sill Plates and Top Plates

1. Model: Framer Series by Weyerhaeuser

2. Location: Above and below the wall studs

3. Dimensions: 1 %" x 11 4" x 14’

2x4 Wall Studs

1. Model: Framer Series M-12 by Weyerhaeuser
2. Location: Walls throughout house

3. Dimensions: 1 %" x 3 12" x 10’

2 x 6 Wall Studs

1. Model: Framer Series M-12 by Weyerhaeuser
2. Location: Partition wall between kitchen and bathroom
3. Dimensions: 1 %" x5 12" x 10’

2.4 ACCESSORIES

A.
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Bostitch-HQG-Hurriquake- 2 1/2” X .113 HQ

1 Model: Rh-S8dr113-HQG or equal

2 Location: Floor System Fasteners

3. Plastic Collated Galvanized Sheathing Nails
4 Dimensions: 2 1/2” X .113”

5 Available: Bostitch

Framing Nails

1. Model: S16D131-FH or equal

2. Location: Walls throughout house
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3.

Size: 32" x 1317

C. Wide Crown Packaging Staples

1

2
3
4
5.

D. 2 x 8 Single Joist Hangers

1.
2.
2
1.
2.

Model: SW90403 or equal

Location: Window frames throughout house
Size: 1 3/8” crown (9mm)

Galvanized

Available: Bostitch

Model: SJQ28 ESR 1347 or equal
Location: Fastening floor joists to rim boards

X 8 Double Joist Hangers

Model: DJ48Z or equal
Location: Flooring System

F. Bostitch Strapshot Paper Collated Metal Connector Nails

> L

5.
PART 3 — EXECUTION
3.1 INSTALLATION

1. Install according to construction documents and manufacturer’s specifications.

END OF SECTION 06 11 00
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Model: MC 131 x 1.5” (.131) or equal
Location: Attaching joist hangers to joists
Dimensions: 1 2" x .131 diameter
Finish: Bright, Heat treated

Location: Attaching joist hangers to joists
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SECTION 06 16 23: SUBFLOORING
PART 1 — GENERAL

1.1

1.2

1.3

SUMMARY

A This section includes the subflooring used throughout the Delta T-90 House.
RELATED SECTIONS

A Section 09 64 23 - Wood Flooring

REFERENCES

A Appendix B: Page 69-84

B. Construction Documents A-311, S-105

C. Refer to Appendix A: Structural Calculations

PART 2 — PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

A Weyerhaeuser
360 Route 101, Suite 2
Bedford, NH 03110
Phone: (603)-472-6730

PART 3 — EXECUTION

3.1

PRODUCTS
A 11/8" OSB (Oriented Strand Board): Tongue and Groove Sub-Floor
1. Model: EDGE (Weyerhaeuser)
2. Location: Subfloor throughout
3. Dimensions: 4'x 8'
ACCESSORIES
A Bostitch Welded Wire Coil Nails
1. Location: Floor system fasteners
2. Size: 22" x 113"
INSTALLATION
A Install according to manufacturer’s recommendations.
B. Subfloor should be glued and nailed to floor framing.

END OF SECTION 06 16 23
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SECTION 06 11 13: ENGINEERED WOOD PRODUCTS
PART 1- GENERAL

1.1 SUMMARY

A This section includes all engineered lumber used in the Delta T-90 House.
1.2 RELATED SECTIONS

A Section 09 64 23 - Wood Flooring

B. Section 06 11 00 — Wood Framing
1.3 REFERENCES

A Appendix B: Page 45-46, 85-88

B. Construction Documents S-104, S-105, S-110, S-111

C. Refer to Appendix A: Structural Calculations

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Weyerhaeuser
360 Route 101, Suite 2
Bedford, NH 03110
Phone: (603)-472-6730
2.2 PRODUCTS

A LVL (Laminated Veneer Lumber) Rim Joist and Central Beams
1. Model Number: None
2. Location: Central and perimeter beams in the floor and roof framing
3. Dimensions: 1 3/4" x 11 1/4" x 36’
D. Floor Joists and Roof Rafters
1. Model Number: Framer's Series M-12 by Weyerhaeuser
2. Location: Floor and roof framing
3. Dimensions: 1 3/4"x 11 1/4" x 14’

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations and construction drawings.
END OF SECTION 06 11 13
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SECTION 06 15 13: EXTERIOR WOOD DECKING AND FOUNDATION
PART 1 - GENERAL
1.1 SUMMARY
A This section includes the exterior deck with the framing and supports as well as the blocking for the
foundation of the house.
1.2 RELATED SECTIONS

A Sections 06 11 00 - Wood Framing
1.3 REFERENCES
A Appendix B: Page 89-119
B. Construction Documents C-101, S-505, S-506, A-114, A-211, A-212, A-301,A-302, A-303, A-311,
S-102, S-103

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Simpson- Strong Ties
Northeast Warehouse and Training Center
7 Pearson Way
Enfield, CT 06082
(800)-999-5099
www.strongtie.com
B. Fontaine Forestry and Millworks
East Montpelier, Vermont
United States
Phone: (802)-223-7719
www.fontainemillworks.com
C. DekBrands
P.0. Box 14804
Minneapolis, MN 55414
Phone: (800) 664-2705
www.deckplans.com
D. Camo Fasteners
5985 Tarbell Road
Syracuse, NY 13206
(800) 521-1115
2.2 PRODUCTS
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2" x 8" x 16" Spruce Pine Fir (SPF)

1. Location: Deck framing

2. Dimensions: 11/2"x7 1/4"x 16' (cut to length)
3. Finish: Kiln-dried

6” x 6” Blocking

1. Model Number: N/A

2. Location: Foundation of House

3. Dimensions: 51/2"x51/2"x 2’

4, Finish: pressure treated lumber

Dek- Block Piers Floating Foundation System

1. Location: Deck supports

2. Dimensions: 7 %" x 8" x 11”

3. Capacity: 42 Ib per block

4. Material: Pre-formed Concrete

Cedar Decking

1. Location: South and west exterior deck surface
2. Dimensions: 5/4” x 6”

3. Finish: Benjamin Moore Qil based stain
4. Kiln Dried to 12%

5. Available: Fontaine Forestry and Millwork
1/2" Plywood

1. Location: under foundation blocking

2. Dimensions: 17 1/2” x 2’

A 36 Steel Rod

1. Diameter: 17

2. Note: Anchor with nut and washer

3. Location: Foundation

12 Gauge Strap

1. Dimensions: 6” x 12”

2. Connected with 5/8” Lag Bolts into 6 x 6
3. Location: Foundation

MSTD Marriage Strap

1. Model Number: MSTD4

2 Location: Foundation
3. Total Length: 18”
4 Material Gauge: 16

U.S. Department of Energy
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5. Finish: Galvanized
6. Allowable Tension Loads: 3100
2.3 ACCESSORIES

A 2 V%" Tan Torque Screws
1. Model Number: T20 or equal
2. Location: Deck fasteners
3. Dimensions: 2 1/2"
4. Finish: Tan

B. Simpson LUS 210 Joist Hanger
1. Model Number: LUS Series LU 210 or equal
2. Location: Deck Framing
3. Dimensions: 19/16"x 11/2"x7 13/16"
4. Finish: Galvanized

C. Deck Post Connectors

1. Model Number: DTT2Z

2 Location: South and West deck rail posts
3. Anchor Diameter: 1/2"

4 Fasteners: 8-SDS 4" x 2 142"

5 Dimensions: 3 1/4" x 6 15/16” x 1 5/8”

D. Carriage Bolts
1. Dimensions: 1/2" x 6”
2. Location: South and West deck rail posts
3. Finish: Zinc

2.4 SUPPLIERS

A East Montpelier Home Center or Allen Lumber
Route 2 707 Stone Cutters Way
East Montpelier, VT 05651 Montpelier, VT 05602
(802)-223-4131 (802)-223-2335

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations and construction drawings.
END OF SECTION 06 15 13
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SECTION 06 16 36: WOOD PANEL PRODUCT SHEATHING
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the wood sheathing used in the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 120-133

B. Construction Documents A-541, A-301, A-311, S-104, S-110

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Atlantic Plywood
5319 Vermont 14
South Royalton, VT 05068
(802) 763-9997
2.2 PRODUCTS

A Plywood Sheathing
1. Location: Exterior of framing
2. Dimensions (L x W): 4'x 8'
3. Thickness: 5/8”
4. Available: Allen Lumber

B. 1/2" Pressure Treated Plywood
1. Location: Under-floor of floor system
2. Dimensions: 1/2" x4’ x 8
3. Available: Allen Lumber

C. 3/4" Medium Density Fiberboard
1. Location: Skylight frame return
2. Dimensions: 3/4" x4’ x 8

PART 3 - EXECUTION
1.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 06 16 36
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SECTION 06 43 16: WOOD RAILINGS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the wood railings used on the south and west ramp of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 116-119 , 346-347

B. Construction Documents: 5-506, S-505

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Allen Lumber
707 Stone Cutters Way
Montpelier, VT 05602
Phone: (802)-223-2335
www.allenlumbercompany.com
B. Simpson- Strong Ties
Northeast Warehouse and Training Center
7 Pearson Way
Enfield, CT 06082
(800)-999-5099
www.strongtie.com
2.2 PRODUCTS

A 4x4 Wood Post
1. Location: West and South deck rail posts
2. Dimensions: 3 1/2" x 3 1/2" x 49"

B. Deck Post Connectors

1. Model Number: DTT2Z

2 Location: South and West deck rail posts

3. Anchor Diameter: 1/2"

4 Fasteners: 8-SDS 4" x 2 12"

5 Dimensions: 3 1/4" x 6 15/16” x 1 5/8”
C. Carriage Bolts

1. Dimensions: 1/2" x 6”
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2. Location: South and West deck rail posts
3. Finish: Zinc

PART 3 - EXECUTION
1.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations.
END OF SECTION 06 43 16
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DIVISION 07: THERMAL AND MOISTURE
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Delta T-90 House
Norwich University

SECTION 07 13 00: SHEET WATERPROOFING

1.1 SUMMARY
A. In this section, the moisture barrier of the house will be specified.
1.2 REFERENCES
A More Information can be found at:
http://www.foursevenfive.com/index.php?main_page=product_info&products_id=221
1.3 SYSTEM DESCRIPTION
A The Solitex Mento Moisture Barrier is composed of polypropylene in two layers and a monolithic TEEE
film composes the membrane. This will be utilized as the moisture barrier for the rainscreen walls.
1.4 REFERENGES
A Appendix B: Page 135-138
B. Construction Documents A-541, S-102, S-112, A-311
PART 2 - PRODUCTS
2.1 MANUFACTURER
A Pro Clima
Rheintalstrabe 35 — 43
68723 Schwetzingen
Germany
Phone: +49 (0) 62 02 — 27 82.0
www.proclima.com
2.2 SUPPLIER
A Four Seven Five
131 Union Street
Brooklyn, NY, 11231
Phone: (800)-995-6329
2.3 PRODUCT
A Solitex Mento Vapor Barrier
1 Model Number: Pro Clima
2 Location: Exterior Wall of Delta T-90 House, behind the rainscreen
3. Dimensions per roll (Length x Width): 164' x 59"
4 Total per roll: 807 square feet
5. Total required for house: 1083 square feet
B. Intello Plus Moisture Barrier
1. Location: Walls
2. Dimensions:
Length: 164’ 1/2”
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Width: 59’ 1/16”
Weight: 0.36 oz/sf
Thickness: 8 mils
Thermal Conductivity: 0.85 hr.ft2°F/BTU.in
3. Available: Four Seven Five
PART 3 - EXECUTION
3.1 QUALITY ASSURANCE

o >~ »

A Verify that the roll is undamaged prior to installation because any punctures will decrease the moisture
barrier effectiveness.
3.2 SCHEDULE
A The moisture barrier sheets should be kept dry during delivery and storage. Once ready, apply the

Intello Moisture Barrier on top of the 2 inches mineral wool layer using fasteners. Refer to the
manufacturer's instruction for proper installation technique (if product is damaged, proper measure
should be taken to adhere or repair the barrier).

END OF SECTION 07 13 00
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SECTION 07 21 00: THERMAL INSULATION

1.1 SUMMARY
A Dense packed cellulose fiber will be applied to the walls, roof, and floor to create a thick layer of
insulation and high R-Value.
1.2 REFERENCES
A More information can be found at:
http://www.buildingenergyvt.com/insulation-and-weatherization/dense-pack-cellulose-insulation/
http://www.advancedhomeenergy.com/insulation-cellulose.php
http://www.cellulose.org/CIMA/ProducerMembers.php
http://www.nationalfiber.com/
1.3 DESCRIPTION
A Dense packed cellulose fiber insulation will be placed in the stud wall, between the 5/8 inch Gypsum
wall board (interior) and the 5/8 inch plywood sheathing (exterior). The Dense Pack Cellulose insulation
will be applied to the roof, floor and walls in order to create the thermal envelope.
1.4 REFERENCES
A Appendix B: Page 139-155
B. Construction Documents A-541, S-102, S-103, S-112, A-311
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A National Fiber
50 Depot Street
Belchertown, Massachusetts
01007 - 9619
2.2 SUPPLIER
A Huntington Homes
PO Box 99 344 Fassett Road
East Montpelier, VT 05651
Phone: 802-479-3625
2.3 PRODUCTS
A. Dense Pack Cellulose
1. Model Number: Cel-Pak
2 Location: roof, floor and walls
3 Dimension of the Roof: 35'- 0 1/ 2" x 26"- 9”
4, Total Walls: 11 1/4" thick insulation with an overall value of 1080 square fest
5 Total Roof: 12" thick insulation with an overall value of 933 square feet
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6. Total Floor: 14" thick insulation with an overall value of 933 square feet
7. Composition: 82% is local recycled content
8. R-Value: 3.8 per inch
2.4 ACCESSORIES
A Insulweb Netting
1. Model Number: IW-1125 or equal
2. Dimensions: 10’ x 375’

PART 3 - EXECUTION
3.1 QUALITY ASSURANCE
A Manufacturer shall provide evidence of cooperation with Safety Standard. Evidence shall also be
provided for the proper training and experience of manufacturer to produce cellulose insulation. Product
shall contain the proper recycled content value.
3.2 SCHEDULE
A The Cellulose Insulation will be installed using the Dense Pack technique. It should be kept in its
packaging until the time of application in order to protect it from moisture and inadequate temperatures.
Once installation is ready, refer to the manufacturer's recommendations for the proper temperature and
humidity to avoid damage to the insulation. If the cellulose is damaged, it shall be removed. Next, the
cellulose will be blown in to a minimum of 3.5 165 per cubic foot. This type of insulation and process
will be applied to the roof, the walls and the floor.
END OF SECTION 07 21 00
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SECTION 07 21 13.19 MINERAL BOARD INSULATION
PART 1 - GENERAL
1.1 SUMMARY
A Roxul Comfortboard is a mineral wool board that will be utilized in 2 inch thick sheets in order to provide
a layer of insulation and a moisture barrier.
1.2 REFERENCES
A More information can be found at:
http://www.roxul.com/building+ envelope/products/roxul +toprock%C2%AE + dd
1.3 SYSTEM DESCRIPTION
A The comfort board provides an R-value of 4 per inch, creating an effective insulation barrier to reduce
the thermal bridging at framing connections. A layer of moisture barrier is placed over this in order to
prevent excess moisture from entering the thermal envelope and causing moisture related problems like
mold and deterioration of the structure. Likewise, 4inches of Roxul TopRock DD mineral wool will be
utilized for the roof.
1.4 SUBMITTALS

A Material Safety Data Sheet
1.5 REFERENCES
A Appendix B: Page 156-168
B. Construction: §-102, S-103, S-112, A-311, A-541

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Roxul Inc.
420 Bronte St. S., Suite 105
Milton, Ontario
Phone: (905)-878-8474
2.2 INSTALLER
A Huntington Homes
PO Box 99 344 Fassett Road
East Montpelier, VT 05651
Phone: (802) 479-3625
2.3 PRODUCTS

A Roxul TopRock DD
1. Model Number: DD Plus
2 Location: Roof
3. Thickness: 2 layers at 2" each = 4” total thickness
4 Total Required for Construction: 2" thick board and an overall amount of 980 square feet
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5. Dimension of Board (length x width): 4' x 4'
6. Moisture Sorption: 0.15%
7. Compressive Strength (at 25%): 15 psi
B. Roxul Comfort Board IS
1. Location: exterior walls
2. Thickness: 2"
3. Total: a total of 1083 square feet will be required to insulate the walls
4. Manufacturer Dimension: 4' x 8'
5. Moisture Sorption: 0.3%

6. Compressive Strength (at 25%): 1269 psf
PART 3 - EXECUTION
3.1 QUALITY ASSURANCE
A Check for punctures and fragmentation that could breach the quality of the thermal barrier. If these
problems are found, replacement will be necessary.
3.2 SCHEDULE
A The mineral wool should be kept in a dry place on a solid flat surface. Once ready to install, put the
sheets in place and refer to the manufacturer for the proper adherence. Placement of the mineral wool
board will occur at the walls and on the roof.
3.3 MAINTENANCE
A For proper maintenance, refer to the manufacturer’s specifications.
END OF SECTION 07 21 13.19
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SECTION 07 46 23: WOOD SIDING
PART 1 - GENERAL

1.1 SUMMARY
A This section includes wood that will be used in the rainscreen of the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A The Vermont Harvested Cedar rainscreen will be attached to furring strips attached to the house. This

will provide a 3/4 inch air space between the wall system and bulkwater and wind barrier. This air
space allows moisture to ventilate moisture outward from the wall system and drain water away that has
past the exterior wood siding, directing moisture away from the wall.

1.3 RELATED SECTIONS

A Section 09 93 13.13- Exterior Staining
1.4 SUBMITTALS
A Product Data
1.5 REFERENCES
A Appendix B: Page 169-175
B. Construction Documents: A-211, A-212, A-301, A-302, A-303 , A-311

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Fontaine Forestry and Millworks
East Montpelier, Vermont
United States
Phone: (802)-223-7719
www.fontainemillworks.com
B. Currier Forest Products
621 Harveys Hollow Road
Danville, VT 05828
(802) 684-8128
2.2 PRODUCTS
A Horizontal Rough Sawn Cedar
1. Location: Exterior walls
2 Dimension (Depth x Width): 5/4" x 6"
3 Finish: Benjamin Moore Exterior Finish Alkyd Translucent
4, Air Gap: 1/4"
5 Species: Cedar
6 Grade: #3 or better
7 Moisture Content: 12%
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PART 3 - EXECUTION
3.1 INSTALLATION

A.
B.
C.
D.

END OF SECTION 07 46 23

Project Manual
August 22, 2013

U.S. Department of Energy

8.
9.

Corner Type: Weaved
Approximately 2,200 total board feet

Pressure Treated Furring Strips

1 Location: Exterior of wall envelope
2 Dimensions (Depth x Width): 3/4" x 2-1/2"
3. Species: Spruce/Pine/Fir
4. Grade: #3
5 Spacing: 24" 0.C.
6 Moisture Content: 12%
Ringshank Nail
1. Model: Porter Cable FR350A or equal
2. Location: Rainscreen
3. Dimensions:
Length: 21/2”
4. Stainless Steel
5. Available: Home Depot

Install furring strips vertically with 6” screws

Windows will be wrapped with furring strips.
Attach end boards first.

Delta T-90 House
Norwich University

Rain Screen Boards will be attached horizontally across furring strips with 1/4" gap between boards.
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SECTION 07 54 23: THERMOPLASTIC-POLYOLEFIN ROOFING
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the thermoplastic-polyolefin roofing for the Delta T-90 House.
1.2 SYSTEM DESCRIPTION

A Apply the Firestone UltraPly thermoplastic-polyolefin roofing to the 1/4" thick underlayment on the roof.
1.3 SUBMITTALS

A Product Data

1. http://www.firestonebpco.com/templateFiles/includes/common/displayFile.ashx?fileld=2314

1.4 REFERENCES

A Appendix B: Page 176-205

B. Construction Documents: S-111, S-112, A-301

PART 2 - PRODUCT
2.1 MANUFACTURER
A Firestone Building Products
250 West 96th Street
Indianapolis, IN 46260
Phone: (800) 428-4442 or (317) 575-7000
http://www.firestonebpco.com/
B. Georgia-Pacific Gypsum LLC
133 Peachtree Street
Atlanta, GA 30303
Technical Service Hotline: 1-800-225-6119
www.densdeck.com
1. Georgia-Pacific Canada LP
2180 Meadowvale Boulevard, Suite 200
Mississauga, ON L5N 5S3
2.2 PRODUCTS

A Firestone Thermoplastic Polyolefin [TPO] Membrane
1. Model Number: UltraPly TPO
2. Thickness: 0.060"
3. Color: white
4. Dimensions: 10’ roll

B. DensDeck Roof Board
1. Nominal Thickness: 1/2"
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2.3 ACCESSORIES

Delta T-90 House
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Width (Standard): 4' +1/8"

Length (Standard): 8' +1/4"

Weight: 1.2Ibs/sq. ft.

R-value: .28 ft2+ °Fehr/BTU

Refer to Submittal Form [http://www.gp.com/build/roofboard_densdeck]

A UltraPly Bonding Adhesive

1.

[tem Number; W56TP03005

2 Coverage: coverage rate of 45-60 square feet per gallon

3. Color: Yellow

4 Refer to Technical Information Sheet

http://www.firestonebpco.com/templateFiles/includes/common/displayFile.ashx?fileld=2401

B. UltraPly TM TPO Universal Pipe Flashing

1. [tem Number: White W56TP0301U

2 Clamp: Stainless steel — worm gear type

3. Pipe Flange: 13" diameter

4. Thickness: 0.055"-0.075"

5 Refer to Technical Information Sheet

http://www. firestonebpco.com/templateFiles/includes/common/displayFile.ashx?fileld=15560

C. UNA-Edge™ Metal Edge System [Drip Flashing]

1. Heat Welded to TPO

2. Galvanized (G-90) Steel

3. Shipped as full system: cleats, splices and fasteners included

4, Refer to http://www.firestonebpco.com/search/?query=drip%20edge
D. Aluminum Drip Edge Flashing

1. Model Number: 68020

2. Location: Doors above Comfort-board Insulation

3. Dimension (Length x Width): 50' x 20"

4. Finish: Aluminum
E. Pre-assembled HD Fasteners with HD Seam Plates

1. Model Number: TP03103

2. Dimensions: 3” round plate

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer’s specification.

END OF SECTION 07 54 23
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SECTION 07 70 00: ROOF AND WALL SPECIALTIES AND ACCESSORIES (TAPES)
PART 1 - GENERAL

1.1 SUMMARY
A This section includes the tapes used to seal the exterior gaps of the house.
B. References:

http://www.foursevenfive.com
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES
A Appendix B: Page 206-212
B. Construction Documents: A-311, A-541

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Pro Clima
Rheintalstrabe 35 — 43
68723 Schwetzingen
Germany
Phone: +49 (0) 62 02 — 27 82.0
www.proclima.com
2.2 SUPPLIER
A Four Seven Five
131 Union Street
Brooklyn, NY, 11231
Phone: 800-995-6329
2.3 PRODUCTS

Delta T-90 House
Norwich University

A Tescon Profile - Double Split Window Tape
1. Model Number: roll
2. Location: Between window jambs, header, sill, and wood frames
3. Dimensions (Length x Width): 98' 5" x 2 3/8"
B. Tescon Vana Tape
1. Location: Plywood joints, any joint between dissimilar materials, sealing joints in Solitex Mento
2. Dimensions:
Length: 98’ 5”
Width: 2 3/8”
3. Available: Four Seven Five
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4. Price: $42 a roll
PART 3 - EXECUTION
3.1 INSTALLATION
A Use product recommendations to install.
END OF SECTION 07 70 00
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SECTION 07 71 23: MANUFACTURED GUTTERS AND DOWNSPOUTS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the materials necessary for the downspouts and gutters.
1.3 SUBMITTALS

A Product Data
1.4 REFERENCES

A. Appendix B: Page 12-13, 213-215

B. Construction Documents: A-211, A-212, A-311

PART 2- PRODUCTS
2.1 MANUFACTURER
A. Capitol Steel and Supply Co.
115 Junction Road
Berlin, VT 05602
2.2 PRODUCTS

A L4 X3 X 1/4 Aluminum
1. Location: Perimeter of roof edge on South, East, and West sides
2. Dimensions:
Length: 20’
Thickness: 1/4”
Height: 4”
Width: 3”
3. Available: Capitol Steel
2.3 ACCESSORIES
A 4” Torque Screws
1. Location: Perimeter of roof edge on South, East, and West sides
2. Purpose: Attaching aluminum gutter to wood blocking below roof drip edge
3. Available: East Montpelier Home

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance to the construction documents.
END OF SECTION 41 62 23
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1042 Wisconsin Avenue, NW, 2nd Floor
,\ Intus Windows Washington DC, 20007
(\) Office: 1-888-380-9340

Fax: 202-449-8637
Email: info@intuswindows.com
probably The most energy efficient windows and doors Web: www.intuswindows.com

1. Door sizes in the quote: ALL DOOR SIZES IN THE QUOTE ARE NET CLEAR OPENING NEEDED PLUS
FRAME SIZE. Example: if 36"x80" clear opening needed, add 6 11/16" (170mm) to the width and 4 1/16"
{104mm) to the height for overall size of 42 11/16"(1084mm) x 84 1/16"(2136mm) The same applies to the
all net clear opening doors needed.

2. Delivery time: around 10 weeks

3. Delivery: to commercial location

4. Glazing options:
Glazing Low SHGC: SHGC=0.37, Ug=0.088, \VT=55.2
Glazing High SHGC: SHGC=0.62, Ug=0.106, VT=73
Glazing High SHGC: SHGC=0.494, Ug= 0.106, VT=70.3
Others available

5. System: Eforte

6. For lamination or painting on one side add 15 % for lamination or painting on both sides, add 25% to price of
standard white color.

7. Grids: available (inside, outside, between glass)

8. View from the inside triangle arrow points to handle and/or operable side.

9. All windows tilthurn, fixed or just tilt.

10. Opening and tilting to the inside.

11. Allimport taxes, shipping and delivery to closest commercial location in your area included in the total price.

12. DC buyers will be charged sales tax. For other state please check your local state or municipality if any
sales or use tax is due.

13. Please review and verify each window and door position with measurements.
14. All orders are custom made and cannot be changed.

15. While Intus Windows goal is to always make delivery on time, sometimes due to acts of god, transportation,
customs and other events out of Intus Windows control can cause a delay in delivery.

Intus Windows shall not be responsible for such delays. Please inspect each item upon delivery before
singing acceptance documents and releasing the truck.
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SECTION 08 06 10.13: DOOR TYPE SCHEDULE
1.4 REFERENCES

A Appendix B: Page 217-218
B. Construction Document A-531, A-532, A-604
8 WS1-01

Outside view . System: PRESTIGE FRONT DOORS OUT
Color (inside/outside): White/White
h Filler:
1: GrudSel4+16H+Grud4+14H+GrudSel4, Triple glazed unit with 1 tempered glass and 2 tempered-low-
emissivity Ug = 0.106
Sash: 1: Doorstep: ALIUMINUM
Lock: 3-point key-operated lock with latch
Handle: Door handle 35/2200, white
Accessories:
- Lock cylinder 50/50 - 1.00 unit

92 11/16"

/
i

41"

S - S—
Dimension Area Price, USD Quantity, Qnt Total
1041 x 2354 2.5 m2 1888.85 1 1888.85

Model number: WS 1-01
Location: Master bedroom and entry door
END OF SECTION 08 06 10
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SECTION 08 06 50: WINDOW SCHEDULE

1 WN1-01 Window
Inside view . System: EFORTE
Fittings: MACO

Frame: INOUTIC passive house window profile

Color {insidefoutside]: White/AWWhite

Filler:

1: CG4x16HxF4x16HxCG4, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug = 0.088
Sash: 1: Tilt &turn

50"

Dimension Area Price, USD Quantity, Qnt Total

914 x 1270 1.2m2 463.57 1 463.57
2 WE1-03 Window
Inside view System: EFORTE
h 7 Fittings: MACO

ISR Frame: INOUTIC passive house window profile
= / .| Color{insidefoutside): WhiteMhite
TSI o o|  FEiller:
\'\\,\ ///’ 1: CGAx16HxF4x16HXCG4, Triple glazed unit with 2 low-
- 4 emissivity 1.0 glass, Ug = 0.088

‘L 04 1/2" 3 Sash: 1: Titt

Dimension Area Price, USD Quantity, Qnt Total

2400 x 686 1.7 m2 621.35 1 621.35
3 Ws1-03 Window
Inside view System: EFORTE

2 Fittings: MACO

Frame: INOUTIC passive house window profile

Color {insidefoutside): WhiteAVhite

Filler:
1: Sel6x18HxF4x16HxSel6, Triple glazed unit with 2 low-emissivity glass, Ug = 0.088

7g"

L

1177

Dimension Area Price, USD Quantity, Qnt Total
2972 x 2007 6.0 m2 1650.60 1 1650.60
Project Manual Page | 101

August 22, 2013
U.S. Department of Energy



A
An

4 Ww1-01
Inside view

N 7]

Delta T-90 House
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Window

System: EFORTE

Eittings: MACO

Frame: INOUTIC passive house window profile

Color {inside/outside}: White/White

Eiller:

1: CG4x16HxF4x16HxCG4, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug = 0.088

N Sash: 1: Tilt & turn
\_// ‘\\._‘
36" N

Dimension Area Price, USD Quantity, Qnt Total

914 x 1270 1.2m2 463.57 1 463.57
5 Ww1-02 Window
Inside view System: EFORTE

: Fittings: MACO
b Erame: INOUTIC passive house window profile
N / Color {inside/outside}: White/White
\\ / Filler:
\ / 1: CG4x16HxF4x16HXxCG4, Triple glazed unit with 2 low-emissivity 1.0
\ g »| glass,Ug =0.088
/ “1  sash: 1: Tilt
\\_ /’”
\ g /,
O
| J )

Dimension Area Price, USD Quantity, Qnt Total
1829 x 1270 2.3m2 731.89 1 731.89
6 WE1-01 Window
Inside view . System: EFORTE

Fittings: MACO
/ Frame: INOUTIC passive house window profile
Color {insidefoutside}: WhiteAiVhite
/ - 1: CG4x16HxF4x16HXxCG4, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug = 0.088
/ = Sash: 1: Tilt &turn
‘ Accessories:
- Connect profile KP14/KP 14, white - 2.21 m
Dimension Area Price, USD Quantity, Qnt Total
914 x 1270 1.2m2 641.79 1 641.79
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7 WE1-02 Window
!nside view System: EFORTE
B . Fittings: MACO
1% e % Frame: INOUTIC passive house window profile
~ = o Color {inside/outside}: WhiteAVhite
B Filler:
; 67 1/2" I 1: CG4x16HxF4x16HxCG4, Triple glazed unit with 2 low-emissivity 1.0 glass,
Ug=0.088
Sash: 1: Tilt
Accessories:
- Connect profile KP14/KP 14, white - 2.21 m
Dimension Area Price, USD |Quantity, Qnt Total
1715 x 457 0.8 m2 589.88 1 589.88
8 Ws1-01
Inside view . System: PRESTIGE FRONT DOORS IN
Color {insidefoutside}: White/White
Filler:
1: GrudSel4+16H+Grudd +14H+GrudSel4, Triple glazed unit with 1 tempered glass and 2 tempered-low-
emissivity Ug =0.106
Sash: 1: Doorstep: ALIUMINUM
® Lock: 3-point key-operated lock with latch
< Handle: Door handle 35/2200, white
o Accessories:
- Lock cylinder 50/50 - 1.00 unit
41" =
Dimension Area Price, USD Quantity, Qnt Total

1041 x 2354 2.5m2

9 Total

Total unique positions: 8
Total units: 9

Area: 19.09 m2
Screens: 88.65 ft2

END OF SECTION 08 06 50
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Sub Total

Under-sill profile BP-PP340TH (38.25 ft)
Aluminum pan flashing (38.25 ft)

End caps (Qty.14)

Screens

Total

1908.28 2 3816.57

Price, USD
8979.21
66.17
572.22
85.96
332.44

10036.00
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SECTION 08 14 73: SLIDING WOOD DOORS
PART 1 - GENERAL

Delta T-90 House
Norwich University

Interior and Exterior door hardware sets. This includes hinges, sliders, pulls, tracks and lock sets.

1.1 SUMMARY
A This section includes materials used for all interior doors within the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A.
1.3 SUBMITTAS
A Product Data
1.4 REFERENCES
A Appendix B: Page 219-249
B. Construction Documents A-531, A-604

PART 2 - PRODUCTS
2.1 MANUFACTURER

A.

L.E. Johnson Products, Inc.
2100 Sterling Avenue
Elkhart, Indiana 46516
Phone: (800) 837-5664
www.johnsonhardware.com
Allen Lumber

707 Stone Cutters Way
Montpelier, VT 05602
Phone: (802)-223-2335

www.allenlumbercompany.com

2.2 PRODUCTS

A.

Project Manual
August 22, 2013

Wall Mount Sliding Door Hardware

1 Model Number: 2610F72B or equal

2 Location: Bathroom and Bedroom doors

3 Door Thickness: 1” — 1 %", 36” wide door
4, Maximum Door Weight: 200 Ibs

5 Finish: Bronze

6

Includes:

a. Wall mounted fascia track
b. Balanced wheel hanger

c. Door guides

U.S. Department of Energy
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d. Track stops
e. Mounting screws
7. Available: A. Johnson Hardware
B. 100SD Sliding Bypass Door Hardware
1. Model: 100602DR
2. Location: Master Bedroom Closet Door
3. Length: 60”
4. Available: A. Johnson Hardware
C. 5/4” x 6” Tongue and Groove Pine Decking boards
1. Location: Bathroom, Bedrooms
2. Finish: Vermont Natural Coatings Polywhey
3. Species: Pine
4. Grade: #3 or better
D. 2” x 4” Dimensioned Lumber
1. Location: Master Bedroom Closet
2. Height: 7° 9 4"
E. 2” x 4” Dimensioned Lumber
1. Location: Master Bedroom Closet
2. Height: 24 1/2”
F. 2” x 6” Dimensioned Lumber
1. Location: Master Bedroom Closet
2. Height: 24 1/2”
G. 2” x 8” Dimensioned Lumber
1. Location: Master Bedroom Closet
2. Height: 24 1/2”
H. 1” x 4” Dimensioned Lumber
1. Location: Master Bedroom Closet
2. Height: 24 1/2”

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations
END OF SECTION 08 14 73
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SECTION 08 50 00: WINDOWS

PART 1 - GENERAL
1.1 SUMMARY

A This section includes the windows used throughout the Delta T-90 House.

1.2 REFERENCES

A Construction Products Directive (CPD), a legal mandate of the European Commission.
1. CE Mark
B. DIN Standards- Construction Materials and Building (European Standards)
1. DIN 1027/12208 — Windows and Doors -Water Tightness
2. DIN 1026/12207 - Windows and Doors -Air Permeability
3. DIN 12211/12210 — Windows and Doors -Resistance to Wind Load
4, DIN 1191/12400 — Windows and Pedestrian Doors- Mechanical Durability,
5. DIN EN ISO 10077 - Thermal Performance
1.3 SYSTEM DESCRIPTION RATING
A Thermally broken window frame
B. R-11.36 glass planes installed by manufacturer
1.4 PERFORMANCE REQUIREMENTS
A Testing shall demonstrate fulfillment of requirements indicated in NWWDA 1.S. 6 and Passive House
Standard.
1. Thermal Performance- Uw=0.1287 Btu/(h.ft2.F),R=7.7

Frame - Uf=0.167 Btu/(h.ft2.F)
Triple window seal to demonstrate class 4 air tightness (Passive House Standard)

2. Water Penetration for Windows: No water penetration as defined in the test method
ASTM E 547.
3. Condensation Resistance Factor (CRF): Provide UPVC windows tested for thermal

performance according to Passive House Standard.

4, Structural Performance: No failure or permanent deflection as defined in the test
method ASTM E 330.
5. Acoustic performance: Triple glazing- up to Ug=0.07 Btu/(h.ft2.F). Increased thermal

insulation. Superior noise insulation up to 47 dB.
1.5 SUBMITTALS

A. Product Data
1.6 REFERENCES
A Appendix B: Page 251-253
B. Construction Documents: A-541, A-605, A-301
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PART 2 - PRODUCTS
2.1 MANUFACTURER
A Intus
1042 Wisconsin Avenue, NW, 2nd Floor
Washington DC, 20007
Phone: 1-(888)-380-9940
Email: info@intuswindows.com
2.2 SUPPLIER
A Maine Green Building Supply
111 Fox Street
Portland, ME 04101
Phone: (209)-780-1500
mainegreenbuilding.com
2.3 PRODUCTS
A IntusEforte WE1- 02
Model Number: WE1-02
Location: Bathroom
Dimension (L x H): 5'-7 1/2" x 1'-6"
System: Eforte
Fittings: Maco
Frame: Inoutic passive house window profile
GC4x16HxF4x16HxCG4, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088
Operation: Tilt
9. Color: White
B. IntusEforte WW1-01
Model Number: WW1-01

© N o g B~ w o~

1

2 Location: Bedrooms and Living Room

3 Dimension (L x H): 3' x 4'-2"

4 System: Eforte

5. Fittings: Maco

6 Frame: Inoutic passive house window profile

7 GC4x16HxF4x16HXCG4, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088
8 Operation: Tilt and turn

9. Color: White
C. IntusEforte WW1-02
1. Model Number: WW1-02
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Location: Office

Dimension (L x H): 6' x 4'-2"

System: Eforte

Fittings: Maco

Frame: Inoutic passive house window profile

Filler: GC4x16HxF4x16HXCG4,Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088
Operation: Tilt

Color: White

D. IntusEforte WW1-03

© N o g bk~ w o~

9.

Model Number: WW1-03

Location: Kitchen

Dimension (L x H): 8'-10 1/2" x 2'-3"

System: Eforte

Fittings: Maco

Frame: Inoutic passive house window profile

Filler: GC4x16HxF4x16HXCG4,Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088
Operation: Tilt

Color: White

E. IntusEforte WS1-03

© © N o g B~ w D~

Model Number: WS1-03

Location: South Window

Dimension (L x H): 9'-9" x 6'-7"

System: Eforte

Fittings: Maco

Frame: Inoutic passive house window profile

Filler: Sel6x18HxF4x16HxSel6, Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088
Operation: Fixed

Color: White

G. Hanita Window Film

1.
2.
3.
4
PART 3 - EXECUTION

1.1 INSTALLATION
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Location: South Window

Model Number: R19801T

Purpose: Provide extra safety and protection from potential of broken glass
Thickness: 7 mil
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A. Install in accordance with manufacturer's recommendations
END OF SECTION 08 50 00
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SECTION 08 61 00: ROOF WINDOWS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes information for the skylight in the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A The EFW flat roof system makes it possible to install windows on flat and very low pitched roofs. It

elevates the installation of the window by 15 degrees in relation to the roof pitch.
1.3 REFERENCES
A Appendix B: Page 254-255
B. Construction Documents S-110, A-113, A-121, A-211, A-212, A-301, A-303

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Fakro America, L.L.C.
311 West Laura Dr.
Addison, IL 60101
Phone: (630)-543-1010
1. Available through Four Seven Five High Performance Building Supply
2.2 PRODUCTS
A EFW Flat Roof System
Model Number: FTT U6
Location: East Module
Dimension: 1'-9 21/32" x 3'-2 19/32"
Air Permeability: Class 4
Thermal Performance: Ug=0.5 W/m2K
Window U-Value: 0,81 W/m?K
Glazing U-Value: 0.5 W/m?K
Number of Seals: 5

© © N o g B~ w D~

Acoustic Insulation Rw: 38 dB

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations
END OF SECTION 08 61 00
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SECTION 09 21 16: GYPSUM BOARD ASSEMBLIES
PART 1 - GENERAL
1.1 SUMMARY
A This section includes information on all types of gypsum sheathing used in the Delta T-90 House.
Gypsum wall board is used for ceilings and walls within the interior of the house.
1.2 RELATED SECTIONS

A. Section 01 25 13- Product Substitution Procedures
1.3 SUBMITTALS
A Product Data
B. Material Safety Data Sheets (MSDS)
1.4 REFERENCES
A Appendix B: Page 257-304
B. Construction Documents S-102, S-112, A-111, A-311, A-312, A-541,

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A USG Corporation Headquarters
550 West Adams St.
Chicago, IL 60661-3676
Phone: (312)-436-2424

B. GripRite
Phone: (800)-676-7777
C. 0SI Sealant, Inc.

Division, Henkel
Mentor, OH 44060
Phone: (430)-255- 8900f

2.2 SUPPLIER
A Allen Lumber
707 Stone Cutters Way

Montpelier, VT 05602

Phone: (802)-223-2335

www.allenlumbercompany.com
2.2 PRODUCTS

A Gypsum Wallboard Fireshield Type X
1. Dimensions: 4'x 8' panels
2. Thickness:
a. 5/8" for the exterior walls 24" 0.C. (CSI 09 29 00.D1)
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b. 5/8" for the ceiling 24" 0.C. (CSI 09 29 00. D1)
C. 5/8" for the partitions (CSI 09 29 00. A3)
B. Moisture Resistance Wallboard

1.

Location: Wet core and bathroom partitions (CSI 09 29 00. D2)

2. Thickness: 5/8”
2.3 ACCESSORIES
A GripRite: coarse thread drywall screws or equal
1. Size: 8x21/2"
B. 0SI Greenseries F-38 Drywall and Panel Adhesive

1.

Model Number: F-38

2. Available: 0SI Sealants
C. All Purpose Joint Compound
1. Model Number: 6262059 or equal
2. Location: Walls and ceiling throughout house
D. Joint Tape
1. Model Number: 382175
2. Dimensions: 2 1/16” x 250’ roll
3. Color: White
PART 3 - EXECUTION
3.1 INSTALLATION
A Install all gypsum wallboard plumb, square, and true to line.

END OF SECTION 09 21 16
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SECTION 09 62 29: CORK FLOORING
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the cork flooring that will be applied to the bathroom of the Delta T-90 House.
1.2 REFERENCES

A Appendix B: Page 305-308

B. Construction Documents: A-112, 1-203

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Lumber Liquidators
329 Harvest Lane
Suite 200
Williston, VT 05495
Phone: (802) 316-4113
B. East Montpelier Home Center
Route 2
East Montpelier, VT 05651
Phone (802) 223-4131

2.2 PRODUCTS

A Lisbon Cork Por do Sol Cork Flooring
1. Model Number: 10022308
2. Location: Bathroom
3. Dimensions:
Length: 11.8”
Width: 23.6”
Thickness: 0.25”
4, Color: Light shade
5. Available: Lumber Liquidators
2.3 ACCESSORIES
A LePage PL 400 Sub Floor Construction Adhesive
1. Model Number: 2032-945
2. Size: 295 mL
3. Interior and Exterior Use

PART 3 - EXECUTION
3.1 INSTALLATION

Project Manual Page | 114
August 22, 2013
U.S. Department of Energy



A Delta T-90 House
‘ & Norwich University

A. Install in accordance with manufacturer's recommendations.
END OF SECTION 09 62 29
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SECTION 09 64 23: WOOD FLOORING

PART 1-

1.1

1.2

1.3

PART 2 -

2.1

2.2

2.2

GENERAL
SUMMARY

A This section includes the interior wood flooring for the Delta T-90 House.

RELATED SECTIONS
A Section 06 11 00 - Wood Framing
REFERENCES
A Appendix B: Page 309-317
B. Construction Documents: A-112
PRODUCTS
MANUFACTURERS
A Atlantic Plywood
5319 Vermont 14
South Royalton, VT 05068
(802) 763-9997
B. Northeast Wholesale
980 Turnpike Street
Canton, MA 02021
(781) 767-1019

PRODUCTS
A 1/2" Plywood (Grade A/C): Finish Floor
1. Location: Kitchen, Living and Bedrooms
2 Dimensions: 4'x 8'
3. Finish: 3 coats of Vermont Natural Coatings Clear Polywhey
4, Rating: FSC certified
ACCESSORIES
A. Trim Head Screws
1. Model Number: 214TS5
2. Location: Throughout whole house
3. Length: 2 1/4"
4. Color: Black
B. Vermont Natural Coatings Floor Finish
1. Location: Throughout house
2. Base Mineral: Water polyurethane
3. Finish: Polywhey
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4, VOCs: Less than 180 g/L
5. Neutral Odor

PART 3 - EXECUTION

3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations and construction drawings.
END OF SECTION 09 64 23
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SECTION 09 93 23.13: INTERIOR STAINING
PART 1 - GENERAL
1.1 SUMMARY

A.

This section includes information on interior staining for the Delta T-90 House.

1.2 SYSTEM DESCRIPTION

A.

Interior Stains, low VOC

1.3 REFERENCES

A.

Appendix B: Page 311-317

PART 2 - PRODUCTS
2.1 MANFACTURERS

A.

Vermont Natural Coatings
180 Junction Road
Hardwick, VT

Phone: (802) 472-8700

2.2 PRODUCTS

A.

Vermont Natural Coatings Floor Finish

1. Location: Floors, built in furniture, cabinets
2 Base Mineral: Water polyurethane

3 Finish: Polywhey

4, VOCs: Less than 180 g/L

5 Neutral Odor

PART 3 - EXECUTION
3.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations.

END OF SECTION 09 93 23.13

Project Manual
August 22, 2013

U.S. Department of Energy

Delta T-90 House
Norwich University

Page | 118



A Delta T-90 House
‘ & Norwich University

SECTION 09 91 23: INTERIOR PAINTING
PART 1 - GENERAL

1.1 SUMMARY

A This section includes all interior paint finishing applied to the Delta T-90 House.
1.2 REFERENCES

A Appendix B: Page 318-324

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Sherwin-Williams
131 S Main St, Suite 6
Barre, VT 05641-4814
Phone: (802) 476-3177
2.2 PRODUCTS

A Sherwin Williams Harmony
1. Model Number: 650259146
2. Location: All interior walls
3. Color: Eco-White Semi Gloss
4, Available: Sherwin-Williams

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 09 91 23
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SECTION 09 93 13.13: EXTERIOR STAINING
PART 1 - GENERAL

1.1 SUMMARY

A This section includes information on exterior staining for the Delta T-90 House.
1.2 SYSTEM DESCRIPTION

A. Exterior Stains

1.3 REFERENCES
A Appendix B: Page 325-344
PART 2 - PRODUCTS
2.1 MANFACTURERS
A Vermont Natural Coatings
P.0. Box 512
Hardwick, VT 05843
Phone: (802) 472 — 8700
B. Benjamin Moore and Co.
101 Paragon Drive
Montvale, NJ 07645
(855) 724-6802

2.2 PRODUCTS
A Benjamin Moore Exterior Finish
Model Number: 326 10
Location: Exterior Rain Screen, siding, and decks
Base Material: Qil
Finish: Alkyd Translucent

AN\ e

Number of coats: 2
B. Vermont Natural Coatings Exterior Wood Finish
1. Location: Rainscreen and kiosks
2 Base Mineral: Water
3. Finish: Acorn Brown
4 Number of Coats: 2

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 09 93 13.13
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SECTION 10 18 00: INFORMATIONAL KIOSK
PART 1-GENERAL

1.1 SUMMARY
A This section includes all materials used for making the outdoor information kiosk.
1.2 SYSTEM DESCRIPTION
A The outdoor kiosk is what visitors will interact with when entering the Delta T-90 site. The system

consists of custom fabricated pieces of wood and PVC that will allow visitors to learn more about the
Delta T-90 house. The wood post would be stationary, while the PVC plastic cylinders would be free to
rotate around.
1.3 REFERENCES
A. Appendix B: 346-372
B. Construction Documents: G-201, G-202, G-603
PART 2 — PRODUCTS
2.1 MANUFACTURERS
A East Montpelier Home Center
Route 2
East Montpelier, VT 05651
Phone (802) 223-4131

B. Fernandez Ace Hardware
58 Depot Square
Northfield, VT 05663

C. McMaster-Carr
200 New Canton Way

Robbinsville, NJ 08691-2343
Phone: (609)-689-3000
www.mcmaster.com

D. Atlantic Plywood
5319 Vermont 14
South Royalton, VT 05068
(802) 763-9997

2.2 PRODUCTS

A Wood Posts PSF
1. Location: Signage at south ramp
2. Dimensions: 3 1/2" x 3 1/2"x 8’
3. Finish: Vermont Natural Coatings Acorn Brown
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B. PVC Schedule 40 Drainage Pipe
1. Location: Kiosk at south ramp
2. Dimensions: 8.625” outside diameter
3. Circumference: 27.0825”
4. Height: 16”
C. L-Brackets
1. Location: Attaching kiosk cylinder top and bottom pieces to wood posts
2. Size: 11/2” x11/2”
D. Polycarbonate
1. Location: Wraps cylinder top and bottom pieces
2. Thickness: 1/8” x 1 3/4"
E. High Density Overlay
1. Location: Top and bottom cap and base pieces of kiosk cylinder
2. Thickness: 3/4”
3. Available at Atlantic Plywood
F. Stainless Steel BBs
1. Location: Kiosk rolling channel at bottom of cylinder base
2. 30 Caliber
G Acrylic
1. Location: Top cap of kiosk
2. Thickness: 1/4"
3. Color: Black
H. Fasteners and related hardware as needed
1. Sizes: 1/2" for fastening L bracket to wood post, 1/2" for attaching polycarbonate to HDO,

1 1/4" to fasten caps and bases together
PART 3 — EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer’s specifications and the construction documents.
END OF SECTION 10 18 00
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SECTION 10 20 00: INTERIOR SPECIALTIES
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the storage wall between the office and master bedroom.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A. Appendix B: Pages 309-310, 373-391

B. Construction Documents: 1-204, 1-201

PART 2 - PRODUCTS
2.1 MANUFACTURER

A.

Atlantic Plywood
5319 Vermont 14
South Royalton, VT 05068
(802) 763-9997
Northend Hardwoods
8 Deans Lane
Lyndonville, VT 05851
Amerock

3 Glenlake Parkway
Atlanta, GA 30328
(802) 752-9677

2.2 PRODUCTS

A.

Project Manual
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1/2" Plywood (Grade A/C): Finish Floor
Location: Kitchen, Living and Bedrooms

Dimensions: 4' x 8'

Rating: FSC certified
Flame Spread Index: 130-150
3/4” x 4’ x 8 Douglas Fir Marine Grade Plywood

1
2
3. Finish: 3 coats of Vermont Natural Coatings Clear Polywhey
4
5

1. Dimensions:
Thickness: 3/4”
Width: 4’
Length: 8

2. Location: Bathroom walls

3. Price: $125.00 sheet
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C.

2.3 ACCESSORIES

A.

4. Available: Northend Hardwoods

1 x 3 Pine

1. Location: Joint covers over bathroom marine plywood
2. Dimension: 3/4"x 2 1/2" x 8'10”

Fasteners

1. Model: 1/2" Trim Screws

2. Location: storage wall between the office and bedroom
3. Finish: Black Oxide

Benjamin Moore Studio Finishes

1. Location: Office wall chalkboard

2. Finish: Chalkboard Paint

Functional Roller Catch

1. Model Number: BP 97142G

2. Location: Desk of office wall

3. Finish: Permabrite Zinc

Blum 170 Degree Snap Close Clip Top Frameless Overlay Hinges
1. Model Number: 55840

2. Location: Office wall desk

3. Finish: Nickel

PART 3 - EXECUTION
3.1 INSTALLATION

A.

Install in accordance to the construction documents.

END OF SECTION 10 20 00
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SECTION 10 22 23.13: WALL SCREENS
PART 1-GENERAL

1.1 SUMMARY

A This section includes the transom above the door in the auxiliary bedroom.
1.2 REFERENCES

A Appendix B: Page 392-395

B. Construction Documents: 1-205

PART 2 — PRODUCTS
2.1 MANUFACTURERS
A Ridout Plastics Company Inc.
5535 Ruffin Road
San Diego, CA 92123
(858) 560-1551
B. East Montpelier Home Center
Route 2
East Montpelier, VT 05651
Phone (802) 223-4131

2.2 PRODUCTS

A Plexiglass Clear Extruded Sheet
1. Model Number: ACRYCLRO .125PM24X28
2. Dimensions: 1/8” x 24” x 48”
3. Weight: 5.85 Ibs
4. Available: Vermont Plastics
B. Transom Framing Material
1. Location: Above utility closet and auxiliary bedroom
2 Dimensions: 1” x 6”
3. Species: Pine
5 Available: East Montpelier Home Center
C. Screws
1. Location: Above utility closet and auxiliary bedroom
2 Type: 2 1/4" finish screws

PART 3 — EXECUTION
31 INSTALLATION
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A Transom plastic screen will be laser cut to specified design and mounted in wood frame. Wood frame is
then installed into wall opening and fastened in place.
B. Install transoms according to shop drawings and construction documents.
END OF SECTION 10 22 23.13
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SECTION 10 28 00: TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1-GENERAL
1.1 SUMMARY

Delta T-90 House
Norwich University

A This section includes all bathroom accessories used throughout the Delta T-90 House.

1.2 SUBMITTAL

A Product Data
1.3 REFERENCES
A Appendix B: Page 396-401
B. Construction Documents: 1-203

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A IKEA

8300 IKEA Blvd.
Charlotte, NC 28262
Phone: 704-549-4532

www.ikea.com

1.
2.2 PRODUCTS

Available through IKEA

A. IKEA Lillhomen Toilet Roll Holder [CSI 10 28 00.A2]

SAREE I

Model #: 300.741.79

Location: Bathroom

Dimensions (Width x Height]: 5 7/8"x 3 7/8”
Finish: nickel plated

Price: $7.99

B. IKEA Grundtal Hanger (2 Pack) [ CSI 10 28 00. A9]

1.

Model #: 300.612.47

2. Location: Bathroom
3. Finish: stainless steel
4, Price: $3.99
C. IKEA Lillholmen Towel Holder [CSI 10 28 00. B2]
1 Model #: 300.741.84
2. Location: Bathroom
3. Dimensions (Width x Height): 16 1/8”x9”
4 Finish: nickel plated
5. Price: $19.99

PART 3 — EXECUTION
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3.1 INSTALLATION

A. Install in accordance with manufacturer’s recommendations.
END OF SECTION 10 28 00
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SECTION 10 44 16.13: PORTABLE FIRE EXTINGUISHERS

PART 1-GENERAL

1.1 SUMMARY

A This section specifies a portable fire extinguisher.
1.2 REFERENCES

A Appendix B: Page 402-410

B. Construction Documents: F-101

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A Kidde Fire Safety
1016 Corporate Park Drive
Mebane, NC 27302
Phone: 919-563-5911

1. Available at Home Depot
2.2 PRODUCTS
A Kidde Recreation Fire Extinguisher
1. Model # 466142 or equal
2. Class 1-A:10-B:C
3. Dimensions (Depth x Width x Height): 3.25” x 4.75” x 13.75”
4, Finishes: Lightweight Aluminum

5. Location: Under sink
PART 3 — EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer's recommendations.
END OF SECTION 10 44 16.13
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SECTION 10 57 33: CLOSET AND UTILITY SHELVING HARDWARE
PART 1-GENERAL

1.1 SUMMARY

A This section includes the poles and socket for the master bedroom closet.
1.2 REFERENCES

A Appendix B: Page 411-414

PART 2 — PRODUCTS
2.1 MANUFACTURERS
A Home Depot Corporate Office & Headquarters
759 Harvest Lane
Williston, VT 05495
(802) 872-0039
2.2 PRODUCTS

A Closet Max 72” X 1.5” Heavy-Duty Chrome Closet Pole
1. Model Number: 0015-6CH
2. Location: Master Bedroom closet
3. Dimensions
Depth: 1.3125”
Width: 72”
Adjustable Length: 6’
4. Color: Silver metallic
B. Closet Max 1 5/16” Heavy Duty Chrome Closet Pole Sockets (2 Pack)
1. Model Number: CD-0010-CH
1. Location: Master Bedroom closet
2. Dimensions
Depth: 2.75”
Width: 0.875”
3. Color: Silver metallic

PART 3 — EXECUTION
3.1 INSTALLATION

A Install to code.

B. Install in accordance with manufacturer's recommendations.
END OF SECTION 10 57 33
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SECTION 10 71 13: EXTERIOR SUN CONTROL DEVICES

PART 1 — GENERAL
1.1 Summary
A This section includes the materials used for the shading device used to protect the water tanks from
direct solar gain.
1.2 SUBMITTALS

A Product Data

1.3 REFERENCES
A. Appendix B: Page 169-170 , 415-424
B. Construction Documents: A-114, A-115

PART 2 — PRODUCTS
2.1 MANUFACTURER
A Fontaine Forestry and Millworks
East Montpelier, Vermont
United States
Phone: (802)-223-7719
www.fontainemillworks.com
B. Allen Lumber
707 Stone Cutters Way
Montpelier, VT 05602
(802)-223-2335
C. Stanley Bostitch
East Greenwich, RI
1. Available at Allen Lumber
D. McMaster- Carr
6100 Fulton Industrial Blvd
Atlanta, GA 30336
2.2 PRODUCTS

A Horizontal Rough Sawn Cedar
1. Location: Water tank shading device
2. Dimension (Depth x Width): 5/4" x 6"
3. Grade: #3 or better
4, Available: Fontaine Forestry and Millworks

B. 2" x4” x 8" SPF Stud
1. Location: Water tank shading device
2. Dimensions: 1%” x3 2" x 8’
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Norwich University

3. Available: Allen Lumber
C. 2" x4” x 10’ SPF Stud
1. Location: Water tank shading device
2. Dimensions: 1 %" x 3 2" x 10’
3. Available: Allen Lumber
D. 2" x4” x 8 SPF Stud
1. Location: Water tank shading device
2. Dimensions: 1%” x3 2" x 8
3. Available: Allen Lumber
E. 2" x4” x 10’ SPF Stud
1. Location: Water tank shading device
2. Dimensions: 1 %" x 3 12" x 10’
3. Available: Allen Lumber
F. Bostitch-HQG-Hurriquake - 2 1/2” X .113 HQG
1. Model: Rh-S8dr113-Hqg
2 Location: Water tank shading device
3. Plastic Collated Galvanized Sheathing Nails
4 Dimensions: 2 1/2” X .113”
5. Available: Bostitch
G. 2 V2" Torque Screws
1. Location: Connection of shading slats to vertical pieces of shading device
H. Canvas Drop Cloth
1. Location: Water tank shading device
2. Model Number: 7884123
3. Size: 12'x 15’
4, Weight: 12 oz/square yard
5. Color: White
6. Available: McMaster Carr

PART 3 — EXECUTION

A Install in accordance with manufacturer specifications and construction documents.

END OF SECTION 10 71 13
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SECTION 11 06 60: SCHEDULES FOR ENTERTAINMENT
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the entertainment center for the living room of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 426-429

B. Construction Documents: A-301

PART 2- PRODUCTS
2.1 MANUFACTURER
A Sony Corporation of America
550 Madison Avenue
New York, NY 10022
2.2 PRODUCTS

A Sony DVD Home Theater System
1. Model Number: DAV-TZ140 or equal
2. Location: Living Room
3. Available: Sony Electronics
4. Price: $129.00

PART 3- EXECUTION
3.1 INSTALLATION

A Supply computer for use in the Delta T-90 House for contest purposes.
END OF SECTION 11 06 60

Project Manual Page | 135
August 22, 2013
U.S. Department of Energy



A Delta T-90 House
‘ & Norwich University

SECTION 11 28 13: COMPUTER
PART 1 — GENERAL
1.1 SUMMARY
A This section includes the computer used for the home entertainment contest of the competition, in
which it shall be operated during specific periods of time.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES
A Appendix B: Page 430-431

PART 2- PRODUCTS
2.1 MANUFACTURER
A. Apple
1 Infinite Loop
Cupertino, CA 95014
Phone: (408) - 996 - 1010
2.2 PRODUCTS

A Apple MacBook Pro 15.4"
1. Model Number: MD104LL/A or equal
2. Location: Office
3. Dimensions
Width: 14.3"
Height: 1"
Depth: 9.8"
4, Weight: 5.6 Ibs
5. Features
a. Processor: Intel Core i7
b. Processor Speed: 2.6 GHz
C. Battery Type: Lithium Polymer
d. Display Type: Widescreen LED backlit (1440 x 900)
e. Cache Memory: 6 MB
f. System Memory: 8 GB RAM
g. Hard Drive: 750 GB
h. Operating System: Mac 0S X Mountain Lion
6. Electrical:
a. Wattage: 65W
b. Voltage: 100-240 V
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PART 3- EXECUTION
3.1 INSTALLATION

A Supply computer for use in the Delta T-90 House for contest purposes.
END OF SECTION 11 28 13
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SECTION 11 31 13: RESIDENTIAL KITCHEN APPLIANCES
PART 1 - GENERAL

1.1 SUMMARY

A This section includes all kitchen appliances in the Delta T-90 House to be used during the competition.
1.2 SYSTEM DESCRIPTION

A These appliances will be used for both the appliance and entertainment contests. The dishwasher will

need to successfully wash five loads of dishes during the contest week. The stovetop and oven will be
needed to complete the dining and cooking contest, which includes preparing two meals, snacks for
movie night, and evaporating five pounds of water. The refrigerator will need to maintain a temperature
within 34°F (1.11°C) and 40°F(4.44°C) and a range within -20°F (-28.9°C) and 5°F (-1.5°C) for the

freezer.
1.3 SUBMITTALS
A Product Data
1.4 REFERENCES
A Appendix B: Page 432-442
B. Construction Documents: 1-101, I-206, 1-505

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Frigidaire
2715 Washington Road
Augusta, GA 30909
Phone: 800 - 374 - 4432
www.frigidaire.com
1. Available at national appliance stores, such as A.J Madison.
B. GE Appliances
4000 Buechel Bank Rd
Louisville, KY 40225
(502) 452-4311
C. Whirlpool
553 Benson Road
Benton Harbor, MI 49022
(866) 698-2538
2.2 PRODUCTS

A Frigidaire Countertop Refrigerator and Freezer Energy Star
1. Model Number: FFHT10F2LW or equal
2. Location: Kitchen
Project Manual Page | 138

August 22, 2013
U.S. Department of Energy



3. Dimensions
Width: 23.75"
Height: 59.75"
Depth: 26.75"
4, Overall Capacity: 9.9 cu.ft.
5. Finish: White
6. Electrical:
a. Current: 15A
b. Voltage: 120V
B. Frigidaire Freestanding Electric Range
1. Model Number: FFEF3015LS or equal
2. Location: Kitchen
3. Dimensions:
Width: 29 7/8"
Depth: 28.5"
Height: 47"
4. Finish: Stainless Steel
5. Installation Type: Freestanding
6. Electrical:
a. Current: 40 A
b. Voltage: 240 V
c. Wattage
Electric Bake Element: 2,600 Watts
Eight-pass Broil Element: 3,000 Watts
7. Power Supply Connection Location: Rear Centerline Lower
8. Oven Interior
Depth: 19 1/8"
Height: 21"
Width: 24 3/8"
C. Whirlpool Built-In Dishwasher Energy Star
1. Model Number: WDF510PAYS or equal
2. Location: Kitchen
3. Dimensions
Width: 23 7/8"
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Depth: 23 7/8"

4. Finish: Stainless Steel
5. Tub Material: Plastic
6. Electrical:
a. Current: 10 A
b. Voltage: 120V
7. Wash System: Direct Feed
8. Capacity: 14 Place Settings
D. Frigidaire Countertop Microwave
1. Model Number: FFCMO734LS or equal
2. Location: Kitchen
3. Dimensions
Width: 17"
Height: 10 1/8"
Depth: 13"
4. Finish: Stainless Steel
5. Weight: 24 Ibs.
6. Electrical:
a. Wattage: 700 W
b. Interior Light Wattage: 20
7. Capacity: 0.7 cu. Ft.
8. Frequency (Mhz): 2,450
2.3 ACCESSORIES
A GE Under-Cabinet Range Hood
1. Model: JVE40STSS or equal
2. Location: Kitchen
3. Length: 30”
4. Finish: Stainless Steel
5. Voltage: 120 volts
6. Power: 15 amps

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 11 31 13
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SECTION 11 31 23: RESIDENTIAL LAUNDRY APPLIANCES
PART 1 - GENERAL

1.1 SUMMARY
A This section includes the washer and dryer used for The Solar Decathlon Appliance contest.
1.2 SYSTEM DESCRIPTION
A These appliances will be used for the appliance portion of the contest. The clothes washer will need to

successfully wash 8 loads of laundry (one load=six bath towels) during the contest week. The clothes
dryer will need to return 8 loads of laundry during the contest week.
1.3 SUBMITTALS

A Product Data
1.4 REFERENCES
A Appendix B: Page 443-444
B. Construction Documents : 1-203

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Summit
771 Garrison Ave
Bronx, NY 10474
Phone: 718 - 842 - 3093
www.summitappliance.com
2.2 SUPPLIERS
A Brook Valley Appliance
P.0. Box 810, 390 Depot Street
Manchester Center, VT 05255
Phone: (802) 362 - 3342
2.3 PRODUCTS

A Summit 24" Front Load Washer/Dryer Combo 11 Fabric Care Wash Cycles and LED Control Display
1. Model Number: SPWD1800 or equal
2. Location: Utility Closet
3. Dimensions
Width: 23.38"
Height: 33.63"
Depth: 23.5"
4. Electrical:

Current; 12A
Voltage: 115V
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5. Capacity: 1.8 cu. ft.

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 11 31 23
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SECTION 11 34 00: RESIDENTIAL CEILING FANS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes the ceiling fan in the living room of the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A These appliances will be used for the entertainment contest. A portion of the entertainment contest will

involve operating the television during specific time periods.
1.3 REFERENCES
A Appendix B: Page 445-446
B. Construction Documents: A-121
PART 2- PRODUCTS
2.1 MANUFACTURERS
A Big Ass Fans
2348 Innovation Drive
Lexington, KY 40511

2.2 PRODUCTS

A Haiku Bamboo
1. Model Number: K3150-S1
2 Location: Living Room
3 Size: 60" Fan
4, Wattage: 25 watts max
4 Available through Big Ass Fans

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 11 34 00
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SECTION 11 52 00: AUDIO VISUAL EQUIPMENT
PART 1 — GENERAL

1.1 SUMMARY
A This section includes the audio-visual equipment necessary for the movie night contest part of the
competition.
1.2 SYSTEM DESCRIPTION
A These appliances will be used for the entertainment contest. A portion of the entertainment contest will

involve operating the television during specific time periods.
1.3 SUBMITTALS

A Product Data
1.4 REFERENCES
A Appendix B: Page 447-449

PART 2- PRODUCTS
2.1 MANUFACTURERS
A. LG
1000 Sylvan Avenue
Englewood Cliffs, NJ 07632
Phone: 800 - 243 - 0000
www.lg.com
1. Available at national appliance stores, such as Best Buy
2.2 PRODUCTS
A. Vizio 32" 1080P HD 3-D Optional TV

1. Model Number: E3201-A0 or equal
2. Location: Living Room
3. Dimensions
Width: 28.74"
Height: 19.25"
Depth: 7.46"
4. Electrical:

Wattage: 49.8 W
Voltage: 108-132 V
Weight: 18.3 Ibs
Resolution [native format]: 1366 x 768
Contrast ratio: 200,000:1
Energy Star 6.0 qualified

® N o o
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PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 11 52 00

Project Manual Page | 145
August 22, 2013
U.S. Department of Energy



Project Manual
August 22, 2013
U.S. Department of Energy

DIVISION 12: FURNISHINGS

Delta T-90 House
Norwich University

Page | 146



A
An

SECTION 12 24 00: WINDOW SHADES
PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY

A West and South door shading devices and window shutters
1.2 SYSTEM DESCRIPTION

A Custom manufactured swinging and bi-folding window shades and door shading devices
1.3 REFERENCES

A Appendix B: Page 451-464

B. Construction Documents A-114, A-115, G-601

PART 2 - PRODUCTS
2.1 MANUFACTURING

A.

Capitol Steel and Supply Co., Inc.
115 Junction Road

Berlin, Vermont 05602
Cannonball: HNP, LLC
555 Lawton Ave

Beloit, Wl 53512
McMaster- Carr

6100 Fulton Industrial Blvd
Atlanta, GA 30336
Lyndonville Agway

6601 Memorial Drive
Lyndonville, VT 05851
Amerock

3 Glenlake Parkway
Atlanta, GA 30328

(802) 752-9677

2.2 PRODUCTS

A.
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Bar Angle

1. Location: Solar Shade

2. Dimensions: 1.5” x 1.5” x 1/8”
Length: 20’

3. Quantity: 6

4, Available: Capitol Steel and Supply Co.

5. Price: $25
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Washer

1. Location: Solar Shade

2. Dimensions:
Outer Diameter: 1/2”
Inner Diameter: 1/4”
Thickness: 1/16”

3. Quantity: 225

4, Available: Capitol Steel and Supply Co.

Stainless Steel Machine Screw 1/4"-20

1. Location: Solar Shade

2. Dimensions: 1 2"

3. Quantity: 225

Horizontal Rough Sawn Cedar
1. Location: Exterior walls

2 Dimension (Depth x Width): 5/4" x 6"

3. Finish: Benjamin Moore Exterior Finish Alkyd Translucent
4, Air Gap: 1/4"

) Species: Cedar

6 Grade: #3 or better

Tubular Door Track

1. Model Number: CB-2
2. Location: Solar Shade
3. Material: 13 ga. High Carbon Steel
4. Available: Cannonball HNP
Derlin & Steel Single-Truck, Adjustable Trolley Hangers
1. Model Number: CB-8
2. Dimensions: 7” x 5 5/8”
3. Finish: Galvanized
4. Available: Cannonball HNP
Load Rated Piano Hinges with Holes
1. Model Number: 15665A581
2. Location: South window Solar Shade
3. Dimensions:
Thickness: 0.120 ”
Width: 27

Pin Diameter: 1/4"
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Length: 6’
4. Finish: Primed Steel
5. Available: McMaster-Carr
H. Heavy Duty Catch Magnet
1. Model Number: BP 9798 AW
2. Location: West living room window shade
3. Finish: Aluminum
4. Dimensions: 2 1/32” x 1 1/16” x 13/16”

PART 3 — EXECUTION
3.1 INSTALLATION (West and South Door Shading)

A Install in accordance with shop drawings included in Construction Documents.

END OF SECTION 12 24 00
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SECTION 12 35 30.31: KITCHEN CASEWORK

PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY
A. This section includes all casework for the kitchen, as well as the kitchen accessories.
B. Refer to cabinet schedule in Construction Documents.

1.2 SUBMITTALS

A Shop Drawings
B. Product Data
1.3 REFERENCES
A Appendix B: Page 465-486
B. Construction Documents: A-401, I-101 I-206, 1-505

PART 2- PRODUCTS

2.1 MANUFACTURER

A. Homecrest
P,0. Box 420
Jasper, IN 47547
B. Allied Trade Group, Inc.

11410 N.E. 122" War, Suite 200
Kirkland, WA 98034
Phone: (425) 814-2515

2.2 PRODUCTS

A. Homecrest Base Cabinets 42" Corner Sink Base

1.

Model Number; CSB4234-24

2. Location: Kitchen
3. Dimensions
Width: 42"
Height: 34.5"
Depth: 24"
4, Finish: Maple
B. Homecrest Base Cabinets 24” Three Drawer Base
1. Model Number: B3D2434.5-24
2. Location: Kitchen
3. Dimensions
Width: 24"
Height: 34.5"
Depth: 24"
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4. Finish: Maple
C. Homecrest 30” Base Cabinet
1. Model Number: B3034.5-34
2. Location: Kitchen
3. Dimensions
Width: 30"
Height: 34.5"
4, Finish: Maple
D. Homecrest Custom Cabinet
1. Model Number: MBC1824-24.5
2. Dimensions:
Width: 18”
Height: 24”
Length: 24.5”
E. Plywood Shelving
1. Location: Kitchen Shelves
2. Dimensions: 3/4” x 4’ x 8
3. Material: Maple
2.3 ACCESSORIES
A Amerock T-Knob
1. Model Number: BP19009SS
2. Location: Kitchen Drawers
3. Finished: Stainless Steel
4, Price: $6.57
5. Available: Allied Trade Group: Knobs and Hardware

B. Grass Tec 864 Side Mount 45 mm Screw On Hinge

1.

Model Number: 03050

Delta T-90 House
Norwich University

2. Location: Kitchen
3. Swing Angle: 108 degrees
3. Finish: Polished Nickel
C. Grass Elite 7523 Full Extension Concealed Drawer Slide with Airmatic Controlled Closing
1. Model: 7523
2. Location: Kitchen
3. Dimensions:
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Slide Length: 21 21/32”
Drawer Length: 22”
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4. Finish: Zinc plated
PART 3- EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer specifications.
END OF SECTION 12 35 30.13
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SECTION 12 36 19: WOOD COUNTERTOPS
PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY

A This section includes all wood countertops used in the kitchen of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 487-490

B. Construction Documents: A-401, 1-206

PART 2- PRODUCTS
2.1 MANUFACTURER

A.

Lumber Liquidators

495 Watson Road

Arden, NC 28704

Phone: 828 - 483 - 4189
www.lumberliquidators.com
Claphams Beeswax Products
104 Lee Road

Salt Spring Island, BC V8K2A5
(800) 667-2939

2.2 PRODUCTS

A.

Williamsburg Butcher Block

1. Model Number: 10006983 or equal
2. Location: Kitchen
3. Dimensions
Width: 1 1/2"
Length: 16'
Depth: 25"
4, Finish: Maple

2.3 ACCESSORIES

A.

Clapham’s Bees Wax Salad Bowl Finish
1. Finish: Beeswax/Carnauba/Mineral Qil
2. Location: Finishing of kitchen countertop

PART 3- EXECUTION
3.1 INSTALLATION

A.
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END OF SECTION 12 36 19

SECTION 12 44 16: SHOWER CURTAINS

PART 1 — GENERAL
1.1 SUMMARY

Delta T-90 House
Norwich University

A. This section includes the shower curtain used in the bathroom of the Delta T-90 House.

1.2 SUBMITTALS

A Product Data
1.3 REFERENCES
A Appendix B: Page 491-494
B. Construction Documents: 1-203

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A Home Decorators Collection
8920 Pershall Road
Hazelwood, MO 63042

A. Ikea

8300 IKEA Blvd.
Charlotte, NC 28262
Phone: 704-549-4532

www.ikea.com

1.
2.2 PRODUCTS

Available through IKEA

A. Tribeka Shower Curtain

1.

Model Number: 08187 or equal

2. Location: Bathroom
3. Dimensions
Width: 72"
Height: 72"
2.3 ACCESSORIES
A Dignitet Shower Curtain Wire

1.
2.
3.
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Model Number: 600.752.95 or equal
Location: Bathroom
Dimensions:
Length: 196 3/4”
Finish: Stainless Steel
Max Load Capacity: 11 Ibs
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5. Available: Ikea
PART 3 - EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer's recommendations.
END OF SECTION 12 44 16
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SECTION 12 52 13: CHAIRS
PART 1 - GENERAL
1.1 SUMMARY

A.

A.

Delta T-90 House
Norwich University

This section includes the office and desk space seating within the Delta T-90 House.
1.2 SUBMITTALS

Product Data

1.3 REFERENCES

A.

Appendix B: Page 495-501

PART 2- PRODUCTS
2.1 MANUFACTURER

A.

Resource Furniture

969 Third Avenue @ 58" Street
New York, NY 10022

(272) 753 - 2039

2.2 PRODUCTS

A.

B.

C.

Bookseat

1. Locations: Auxiliary bedroom
2. Dimensions: 36 3/4” x 26 3/4"
Cubista Ottoman

1. Location: Living room

2. Dimensions: 20” x 20” x 20”
3. System: Converts to 5 stools
Pocket Chair

1. Location: Dining room

2. Dimensions: 18.5” x 17.75” x 30.5”
3. System: Folding Dining Chairs

PART 3- EXECUTION
3.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations.

END OF SECTION 12 52 13
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SECTION 12 58 00: RESIDENTIAL FURNITURE
PART 1 — GENERAL

1.1 SUMMARY

A.

Delta T-90 House
Norwich University

This section includes the bookcase within the master and auxiliary bedrooms of the Delta T-90 House.

This section also includes the coffee table and bench used in the living room.

1.2 SUBMITTALS

A.

Product Data

1.3 REFERENCES

A
B.

Appendix B: Page 502-506
Construction Documents: I-101, 1-504

PART 2- PRODUCTS
2.1 MANUFACTURER

A.

Resource Furniture

969 Third Avenue @ 58" Street
New York, NY 10022

(272) 753 - 2039

2.2 PRODUCTS

A.

New Table Concept

1. Location: Auxiliary Bedroom

2. Color: White

3. Dimensions: 19.75” x 27.5” x 1.25”
4. Available: Resource Furniture
Goliath Table

1. Location: Office/living room

2. System: Extends from 17” — 115”
3. Color: White

PART 3- EXECUTION
3.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations.

END OF SECTION 12 58 00
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SECTION 12 58 13: COUCHES AND LOVESEATS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the couch furniture of the Delta T- 90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 507-509

B. Construction Documents: 1-101, 1-504

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Pompanoosuc Mills
50 Church Street Marketplace
Burlington, VT 05401
(802) 862-8208
2.2 PRODUCTS

A Spindle Living Room Seating
1. Location: Living Room
2. Dimensions: 32" x 80” x 32”
3. Fabric Color: Plum
B. Benson Chair
1. Location: Living Room
2. Finish: Walnut frame with cream leather

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 12 58 13
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SECTION 12 58 19: DINING TABLES AND CHAIRS

PART 1 - GENERAL

1.1 SUMMARY

A This section includes the dining area furniture of the Delta T- 90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A. Appendix B: Page 499-451, 510-512

B. Construction Documents: 1-101, 1-504

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Resource Furniture
969 Third Avenue @ 58" Street
New York, NY 10022
(272) 753 — 2039
B. Vermont Farm Table
206 College Street
Burlington, VT
(888) 712-0864
2.2 PRODUCTS

A Vermont Farm Table
1. Location: Dining Room
2. Dimensions
Width: 36”
Length: 70”
Height: 30”
3. Finish: Walnut top with steel legs
4, Available: Vermont Farm Table
B. Pocket Chair

—_

Location: Dining room
Dimensions: 18.5” x 17.75” x 30.5”
System: Folding Dining Chairs

w ™

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 12 58 19
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SECTION 12 58 26: ENTERTAINMENT CENTERS
PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY

A This section includes the television stand for the living space of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 511-512

B. Construction Documents: A-301, 1-201

PART 2- PRODUCTS
2.1 MANUFACTURER

A.

Resource Furniture

969 Third Avenue @ 58" Street
New York, NY 10022

(272) 753 — 2039

2.2 PRODUCTS

A.

Pianca TV System

Location: Living room to hold TV

System: Mounted to wall with sliding door
Color: White

From the Floor to bottom edge: 32 1/4”
To center of the outlet from floor: 42 1/2"
Length: 78 3/4"

Left Side (TV Side): 34”

Right Side (Closed): 35 1/2”

Available: Resource Furniture

© © N o g &~ w b~

PART 3- EXECUTION
3.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations.

END OF SECTION 12 58 26
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SECTION 12 58 29: BEDS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the beds for the master bedroom and auxiliary bedroom of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 513-516

B. Construction Documents: 1-504

PART 2- PRODUCTS
2.1 MANUFACTURER
A Cymax USA
12020 Sunrise Valley Drive, Suite 100
Reston, VA 20191
1. Available at South Shore Central
B. South Shore Central
21586 Atlantic Blvd Unit 140
Sterling, VA 20166
(866) 740-9830
2.2 PRODUCTS

A Copley Queen Platform Storage Bed
1. Location: Master Bedroom
2. Dimensions:
Length: 80.5”
Width: 61.75”
Height: 9”
3. Finish: Maple
4. Available: South Shore Central
B. Shiloh Kids Twin Mates Storage Bed
1. Location: Auxiliary Bedroom
2. Dimensions:
Width: 417
Depth: 76.5”
Height: 5.5”
3. Finish: Natural Maple
4. Available: South Shore Central
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PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 12 58 29
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SECTION 12 58 36: NIGHTSTANDS
PART 1 — GENERAL

1.1 SUMMARY
A This section includes the nightstands for the master bedroom and auxiliary bedroom of the Delta T-90
House.
1.2 SUBMITTALS
A Product Data
1.3 REFERENCES
A Appendix B: Page 517-518
B. Construction Documents [-504

PART 2- PRODUCTS
2.1 MANUFACTURER
A Crate and Barrel
1250 Techny Road
Northbrook, IL 60062
2.2 PRODUCTS

A Midcentury Nightstand
1. Location: Master Bedroom
2. Dimensions:
Width: 18”
Depth: 15”
Height: 24”
3. Available: West EIm

PART 3- EXECUTION
3.1 INSTALLATION

A Install in accordance with manufacturer's recommendations.
END OF SECTION 12 58 36
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SECTION 12 58 83: CUSTOM RESIDENTIAL FURNITURE
PART 1 - GENERAL
1.1 SUMMARY
A This section includes the materials necessary to construct the custom furniture and office wall of the
Delta T-90 House.
1.2 RELATED SECTIONS

A. Section: 12 35 30.13 Kitchen Casework

B. Section: 12 35 30.23 Bathroom Casework
1.3 SUBMITTALS

A Product Data

B. MSDS

1.4 REFERENCES
A. Appendix B: Page 305-306, 311-317, 338-344, 377-387, 519-541
B. Construction Documents: 1-101, 1-201, 1-202, 1-203, I-205
PART 2- PRODUCTS
2.1 MANUFACTURER
A Northend Hardwoods
8 Deans Lane
Lyndonville, VT 05851

B. Home Depot Corporate Office & Headquarters
2455 Paces Ferry Road
Atlanta, GA 30339

C. Autozone
123 S Front St

Memphis, TN 38103
Phone: 901 495 6500

D. School Qutfitters
3736 Regent Ave.
Cincinnati, OH 45212
E. Allied Trade Group, Inc.

11410 N.E. 122™War, Suite 200
Kirkland, WA 98034
Phone: 425-814-2515
F. Aubuchon Hardware
95 Aubuchon Drive
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Westminster, MA 01473
2.2 PRODUCTS

A 3/4” x 4’ x 8 Douglas Fir Marine Grade Plywood
1. Dimensions:
Thickness: 3/4”
Width: 4’
Length: 8
2. Location: Bathroom Cabinets
3. Price: $125.00 sheet
4. Available: Northend Hardwoods
B. 3/4” x 4’ x 10’ Douglas Fir Marine Grade Plywood
1. Dimensions:
Thickness: 24/32”
Width: 4’
Length: &
2. Location: Bathroom Cabinets and walls
3. Price: $130.00 sheet
4. Available: Northend Hardwoods
C. 23/32” X 4’ X 8’ BC Sanded Pine Plywood
1. Model Number: 166057
2. Dimensions:
Thickness: 0.47”
Width: 4’
Length: 8
3. Species: Pine
4. Location: Kitchen
5. Available: Home Depot
2.3 ACCESSORIES
A Pioneer/Tailgate Cable
1. Model Number: CA-2310
2. Length: 15.5”
3. Location: Office Wall Desk
4. Available: Autozone
B. Blum 170 Degree Snap Close Clip Top Frameless Overlay Hinges
1. Model Number: 55840 or equal
2. Location: Office wall desk
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3. Finish: Nickel

Lisbon Cork Por do Sol Cork

1. Model Number: 10022308

2. Location: Office Wall

3. Dimensions:
Length: 11.8”
Width: 23.6”
Thickness: 0.16”

4, Color: Light shade

5. Available: Lumber Liquidators

Benjamin Moore Studio Finishes

1. Location: Office wall chalkboard
2. Finish: Chalkboard Paint
Elmer’s 16 Oz. Carpenter’'s Wood Glue
1. Model Number: E7020
2. Location: Office Wall
3. Available: Home Depot
Vermont Natural Coatings Floor Finish
1. Location: Throughout house
3. Base Mineral: Water polyurethane
4, Finish: Polywhey
Amerock BP19018SS Handle Pull
1. Model Number: BP19018SS
2. Dimensions
Center to Center: 25.2”
Width: 0.469”
Length: 28.3”

4. Metal: Stainless Steel

5. Location: Kitchen

6. Available: Allied Trade Group
Vermont Natural Coatings Floor Finish

1. Location: Throughout house
2. Base Mineral: Water based
2. Finish: Acorn Brown

PART 3- EXECUTION
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3.1 INSTALLATION

A. Refer to the construction documents for installation.
END OF SECTION 22 12 19
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SECTION 21 10 00: WATER-BASED FIRE-SUPPRESSION SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes the water-based fire-suppression system used in the Delta T-90 House.
1.2 SYSTEM DESCRIPTION
A This systems uses a non-coded, hardwired, zoned and battery back-up smoke detectors coupled with a

fire-suppression system utilizing sprinkler heads. The sprinkler heads and smoke detectors are all

interconnected.
1.3 SUBMITTALS TO AUTHORITIES HAVING JURISDICTION
A Submittal to Northfield, VT Fire Department for code approval specified to NFPA 13D.
1.4 UL LISTED AND LABELED
A All electrical components of fire suppression and detection system are listed and labeled as defined as

pursuant to the NFPA 70, by a qualified testing agency and located as determined by design.
1.5 RELATED SECTIONS

A Section 22 11 16 - Domestic Water Piping

B. Section 28 31 00 - Fire Detection and Alarm
1.6 SUBMITTALS

A Product Data
1.7 REFERENCES

A Appendix B: Page 543-581

B. Construction Documents: F-101, F-102, F-601

PART 2- PRODUCTS
2.1 MANUFACTURER
A Viking Corporation
210 North Industrial Park Drive
Hastings, Ml 49058
Phone: 269 - 945 - 9501
www.vikinggroupinc.com
2.2 PRODUCTS
A Viking Residential Horizontal Concealed Pendant Sprinkler Heads (VK457)
1 Model Number: 14694A or equal
2 Location: Office, Bedrooms, Bathroom, Kitchen, Living Room
3 Finish: White
4. K-factor: 4.9
5 Thread size: 1/2" [15mm]
6 UL pressure: 175 psi [1200 kPa]
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7. Sprinkler temperature range: 155°F - 175°F [68°C - 79°]
B. Viking Residential Horizontal Concealed Sidewall Sprinklers (VK480)
1. Model Number: VK104 or equal
2. Location: Closet
3. Finish: White
4. K-factor: 5.6
5. Thread size: 1/2" [15mm]
6. UL pressure: 175 psi [1200 kPa]
7. Sprinkler temperature range: 200°F
C. Viking BlazeMaster 1" CPVC Piping [CS121 10 00.B1]
1. Model Number: 1PIPE or equal
2. Dimensions
Diameter: 1" [19mm]
Length: 15' [4.6 m]
3. Weight: 3.93 Ibs/15' [1.78 kg/4.6m]
4, Meets NFPA 13R and 13D standards for residential occupancies as well as NFPA 13 standards
for light hazard occupancies.
5. Pipe meets or exceeds ASTM F442.
2.3 ACCESSORIES
A. NIBCO Blazemaster CPVC Fittings [ CSI 32 20 00.B2]
1. 1" x 1/2" BRASTIC Sprinkler Head Adapters
2. Model Number: 5003-S-BT or equal
3. Location: throughout the Delta T-90 House
4, Weight: 0.17 Ibs [77 g]
5. Joint: SXFNPT

B. 3/4" 5011 TEES

1.

PART 3- EXECUTION
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3
4
C. 1" 5007 Elbows
1
2
3
4

Model Number: 5011 or equal

Location: throughout the Delta T-90 House
Weight: 0.17 Ibs [77 g]

Joint: SXSXS

Model Number: 5077or equal
Location: entering the closet
Weight: 0.14 Ibs [64 g]
Joint: SXS
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3.1 INSTALLATION
A The fire-suppression and detection systems will be installed pursuant to NFPA 13D regulations. The
system has been oversized to ensure proper protection.
B. The water storage for fire-suppression will have a separate storage tank from the fresh water supply.
The system shall be designed and stamped by Chase Engineering.
END OF SECTION 21 10 00
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SECTION 21 30 00: FIRE PUMPS
PART 1 — GENERAL
1.1 SUMMARY

A.

This section includes the pump and accessories for the fire suppression system.

1.2 SUBMITTALS TO AUTHORITIES HAVING JURISDICTION
Submittal to Northfield, VT Fire Department for code approval specified to NFPA 13D.
1.3 UL LISTED AND LABELED

A.

A.

A
B.

Delta T-90 House
Norwich University

All electrical components of fire suppression and detection system are listed and labeled as defined as

pursuant to the NFPA 70, by a qualified testing agency and located as determined by design.
1.4 RELATED SECTIONS

Section 22 11 16 - Domestic Water Piping
Section 28 31 00 - Fire Detection and Alarm

1.5 SUBMITTALS

A.

Product Data

1.6 REFERENCES

A.
B.

Appendix B: Page 582-618
Construction Documents: F-101, F-102, F-601

PART 2- PRODUCTS
2.1 MANUFACTURER

A.

Firewater Systems Inc.
2927 Canby Street
Harrisburg, PA 17103

Phone # 717-234-FIRE (3473)

2.2 PRODUCTS

A.

Project Manual
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Joslyn Clark Residential Fire Pump Controller

1 Model Number: P100-518 or equal
2 Location: Ground mounted by north elevation
3. Maximum Flow: 47 GPM
4. Rated: 35 PSI @ 30 GMP
5 Voltage: 230 V

6 Phase: 1 PH motor

7 Base Dimension: 24” x 24” x 3”
NPE End Suction Centrifugal Pump

U.S. Department of Energy

Page | 172



Delta T-90 House

‘ & Norwich University

1. Model Number: 316L SS
2. Material: Stainless Steel
3. Inlet: 1 V4"
4. Outlet: 17

C. Butterball Butterfly Valves
1. Model Number: BB-SCS
2. Valve with tamper
3. FM approved

D. Control Box
1. Model Number: RPC-115230V-50A

E. Alarm Switch
1 Model Number: VSR-SF
2 Rating: UL-listed
3 Service Pressure: up to 250 psi
4. Minimum Flow Rate for Alarm: 10 GPM
5 Contact Ratings: 15 Amps at 125/250 VAC
6 Amps: 10

PART 3- EXECUTION
3.1 INSTALLATION
A The fire-suppression and detection systems will be installed pursuant to NFPA 13D regulations. The

system has been oversized to ensure proper protection.
B. The water storage for fire-suppression will have a separate storage tank from the fresh water supply.
The system shall be designed and stamped by Chase Engineering.
C. Install in accordance with manufacturer’s specifications.
END OF SECTION 21 10 00
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SECTION 22 05 16: EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPES
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the fittings and loops for plumbing pipes in the Delta T-90 House.
1.2 REFERENCES

A Appendix B: Page 620-621

B. Construction Documents: P-102, P-103, P-603, P-604

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Charlotte Pipe and Foundry Company
P.0. Box 35430
Charlotte, NC 28235
Phone: (800)-438-6091
2.2 PRODUCTS

A Charlotte PVC 400 Sanitary Tee
1. Model Number: PVC 400 03463 or equal
2. Location: Wet wall
3. Diameter:1 1/2”
4, Available; Charlotte Pipe and Foundry Company

PART 3 - EXECUTION
3.1 INSTALLATION

A Install in accordance to manufacturer's recommendations.
END OF SECTION 22 05 16
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SECTION 22 11 16: DOMESTIC WATER PIPING
PART 1 - GENERAL

1.1 SUMMARY

A This section including the domestic water piping of the Delta T-90 House.
1.2 REFERENCES

A Appendix B: Page 622-630

B. Construction Documents P-101

PART 2 - PRODUCTS
2.1 MANUFACTURER

A.

Watts

815 Chestnut Street

North Andover, MA, 01854-6098
Phone: (847)-535-1000

JM Eagle

5200 West Century Boulevard
Los Angeles, CA 90045
Phone: (800)-621-4404

Ipex

10100 Rodney Street

Pineville, North Carolina 28134
Phone: (704)-889-2431

2.2 PRODUCTS

A.

Project Manual
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Watts Waterpex Tubing

1. Model Number: WPTCO08-10R or equal
2. Location: Wet wall

3. Use: Hot & Cold water

4, Outside Diameter: 3/4"

5. Length: 20"

4” F480 Well Casing Schedule 40

1. Model Number: Schedule 400r equal
2. Location: Wet wall

3. Outside Diameter:4 1/2”

4. Inside Diameter: 4”

11/2” Xirtec140 Ipex Schedule 40 PVC

1. Location: Wet wall

2. Diameter:1 1/2”
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3. Maximum Pressure: 330 psi
4. Available: IPEX
PART 3 - EXECUTION
3.1 INSTALLATION
A Install in accordance to manufacturer's recommendations.
END OF SECTION 22 11 16
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SECTION 22 11 23: DOMESTIC WATER PUMPS
PART 1 — GENERAL
1.1 SUMMARY
A This is a temporary assembly that is only used for the purpose of the competition in Irvine, CA and does
not apply to the affordability contest of the Delta T-90 House.

B. This section includes the pump used to supply all potable water to the Delta T-90 House during Solar
Decathlon 2013.
1.2 RELATED SECTIONS
A Section 22 11 16: Domestic Water Piping
B. Section 22 12 19: Facility Ground Mounted, Potable Water Storage Tanks
C. Section 22 33 13: Instantaneous Electric Domestic Water Heaters
1.3 SUBMITTALS
A Product Data
1.4 REFERENCES
A Appendix B: Page 633-634
B. Construction Documents: P-101, P-102, P-103, P-603

PART 2- PRODUCTS
2.1 MANUFACTURER
A W W Grainger Corporate Office
100 Grainger Pkwy
Lake Forest, IL 60045
2.2 PRODUCTS
A Liberty Automatic Drain Pump

1 Model Number: 405
2 Above Grade, 2 HP
3 Voltage: 115
4, Amps: 7.3
5 Dimensions: 14 1/8” x 13 5/8”
5. Max Temp: 180 degrees Fahrenheit
2.3 ACCESSORIES
A. 1 1/4" foot valve
B. 1 1/4" check valve
C. 1 1/4" priming tee

PART 3- EXECUTION
3.1 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
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END OF SECTION 22 11 23

SECTION 22 12 19: FACITILIY GROUND-MOUNTED, POTABLE WATER STORAGE TANKS

PART 1 — GENERAL
1.1 SUMMARY

Delta T-90 House
Norwich University

A This is a temporary assembly that is only used for the purpose of the competition in Irvine, CA and does

not apply to the affordability contest of the Delta T-90 House.

B. This section includes the storage tank for potable water.
1.2 RELATED SECTIONS

A Section 22 11 16: Domestic Water Piping

B. Section 22 11 23: Domestic Water Pumps
1.3 SUBMITTALS

A Product Data
1.4 REFERENCES

A Appendix B: Page 635-638

B. Construction Documents: F-102, A-101, A-501

PART 2- PRODUCTS

2.1 MANUFACTURER

A Norwesco, Inc.
P.0. Box 439
4365 Steiner Street
St. Bonifacius, MN 55375-0439
Phone: 800 - 328 - 3420

2.2 PRODUCTS

A Two (2) Norwesco Vertical Water Storage Tanks: 500 Gallon Capacity (each)

1.

Part Number: N-43101

2. Location: Outside North side of the Delta T-90 house
3. Finish: Black
4 Dimensions:
a. Overall height: 73"
b. Diameter: 48"
5. Storage Capacity: 500 Gallons
6. Fill Opening: 16'
B. Norwesco Vertical Water Storage Tanks: 305 Gallon Capacity
1. Part Number: N-40702
2. Location: Qutside North side of the Delta T-90 house
3. Finish: Black
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4. Dimensions:
a. Overall height: 49"
b. Diameter: 46"
5. Storage Capacity: 305 Gallons
6. Fill Opening: 16 3/8”

PART 3- EXECUTION
3.1 PLACEMENT

A Tanks will rest on existing pavement on the North side of the Delta T-90 House.
3.2 INSTALLATION

A Plumb with 2" PVC piping unless otherwise specified.

B. Install in accordance with manufacturer's specifications.

END OF SECTION 221219
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SECTION 22 33 00: INSTANTANEOUS ELECTRIC DOMESTIC WATER HEATERS

PART 1 — GENERAL

1.1 SUMMARY
A This section includes the mechanism for a single instantaneous water heater in the Delta T-90 House.
1.2 RELATED SECTIONS
A Section 22 11 16: Domestic Water Piping
1.3 SUBMITTALS
A Product Data
1.4 REFERENGES
A Appendix B: Page 639-648
B. Construction Documents P-101, P-102, P-103, E-103, P-603

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Steibel Eltron USA
17 West Street
West Hatfield, MA 01088
Phone: 413 - 247 - 3380
www. stiebel-eltron-usa.com
B. Flotec
P.0. Box 342
Delevan, WI 53115
(800) 526-3757
2.2 PRODUCTS

A Steibel EltronTempra 20 Plus Electric Tankless Water Heater
1. Model Number: 094922100658 or equal
2. Location: Utility closet
3. Dimensions:
Width: 16 5/8"
Height: 14 1/2"
Depth: 4 5/8"
4. Weight: 15.4 Ibs
5. Working Pressure: 150 psi
6. Electrical

Wattage: 19.2 kW
Voltage: 240V
Current: 2x 40 A
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2.3 ACCESSORIES

A Pre-Charged Pressure Tanks

SAREESIEE A

Model Number: FP7100H-08

Location: Pavement on north wall

Tank Precharge: 40 psi Nirtogen-rich charge
Dimensions: 12" x 14”

Maximum Pressure Rating: 100 PSI

B. Shallow Well Jet Pump

1

2
3
4.
5
6

Model Number: FP401215H-10

Location: Pavement on north wall

Max Pressure: 77 psi

Maximum Capacity: 8 GPM

AMP Draw (full load): 9.4 amps

Maximum Water Temperature: 120 degrees F

C. Adjustable Three Way Thermostatic Mixing Valve

1.

Model Number: 521 Series

2. Setting Range: 85-150 degrees

3. Max working pressure: 200 psi

4, Minimum flow rate for optimal performance: 1.3 GPM
C. PEX piping

PART 3- EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations.

END OF SECTION 22 33 00
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SECTION 22 41 13: RESIDENTIAL WATER CLOSETS, URINALS, AND BIDETS

PART 1 — GENERAL

1.1 SUMMARY

A This section includes the residential water closets in the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 586-587

B. Construction Documents: 1-203, A-111

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Penguin Toilet, LLC
28525 Beck Road, Suite 121
Wixom, MI 48393
Phone: 888 - 600 - 0320

www.penguintoilets.com

1. Available through Lowes
2.2 PRODUCTS
A Penguin Toilets High Efficiency WaterSense
1. Model Number: 509 or equal
2. Location: Bathroom
3. Finish: White
4, 12" rough-in
5. Gallons per flush: 1.29
6. Meets EPA WaterSense® criteria
7. Price: $139
PART 3- EXECUTION
3.1 INSTALLATION
A Clear 100% silicone caulk shall be used in all joints
B. Install in accordance with manufacturer's recommendations.

END OF SECTION 22 41 13
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SECTION 22 41 16: RESIDENTIAL LAVATORIES AND SINKS

PART 1 — GENERAL

1.1 SUMMARY
A This section includes the sinks for the Delta T-90 House.
1.2 SUBMITTALS
A Product Data
1.3 RELATED SECTIONS
A. Section 12 35 30.31- Bathroom Casework
1.4 REFERENCES
A Appendix B: Page 649-659
B. Construction Documents: A-111, A-401, 1-203, 1-206

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Kraus USA
12 Harbor Park Drive
Port Washington, NY 11050
Phone: 800 - 775 - 0703

www.kraususa.com

1. Available at surplusdecor.com
2.2 PRODUCTS
A Kraus under mount single bowl 15-gauge stainless steel kitchen sink
1. Model Number: KBU14 or equal
2. Location: Kitchen
3. Dimensions
Width: 18"
Height: 10"
Length: 30"
4. Finish: stainless steel
B. Kraus 15” White Ceramic Square Bathroom Sink
1. Model Number: KCV-120-CH or equal
2. Location: Bathroom
3. Price: $120
2.3 ACCESSORIES
A Kraus Soap Dispenser
1. Model Number: SD-20
2. Location: Kitchen sink
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3 Color: Stainless Steel
4, Length: 4.5”
5 Height: 3”
6 Hole Diameter Required: 1.25”
PART 3- EXECUTION
3.1 INSTALLATION
A Level shall be maintained while installing sinks.
END OF SECTION 22 41 16
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SECTION 22 41 19: RESIDENTIAL BATHTUBS

PART 1 - GENERAL

1.1 SUMMARY

A This section includes the bathtub for the Delta T-90 House.
1.2 SUBMITTALS

A Product Data.
1.3 REFERENCES

A Appendix B: Page 660-661

B. Construction Documents A-111, 1-203

PART 2 - PRODUCTS
2.1 MANUFACTURER

A Sterling Plumbing
444 Highland Drive
Kohler, WI 53044
Phone: 1-(800)-783-7546

2.2 PRODUCTS

A Sterling Acclaim White Oval Rectangular Skirted Tub

1.
2.
3.

4.

5.

6.
PART 3 - EXECUTION
3.1 INSTALLATION

A Level shall be maintained while installing bathtub.

END OF SECTION 22 41 19
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Location: Bathroom
Dimensions:
Length: 60”
Width: 30”
Height: 15”
Finish: White
Available: Lowes
Price: $230.85
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SECTION 22 41 39: RESIDENTIAL FAUCETS, SUPPLIES, AND TRIMS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the faucets, supplies, and trims for the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 662-669

B. Construction Documents: A-111, A-401, 1-203, 1-206

PART 2- PRODUCTS
2.1 MANUFACTURERS
A Kraus USA
12 Harbor Park Drive
Port Washington, NY 11050
Phone: 800 - 775 - 0703
www.kraususa.com
1. Available through faucetdirect.com
B. Elite Home Products
195 Bay 19" Street, 3 i
Brooklyn, NY 11214

C. Kohler Co.
444 Highland Drive
Kohler, WI 53044
1. Available through national chain hardware stores, such as Lowes.
2.2 PRODUCTS
A Kraus Single Handel Gooseneck Kitchen Faucet with Pull Out Spray
1. Model Number: KPF — 1621 or equal
2. Location: Kitchen
3. Spout height: 18.5"
4. Finish: stainless steel
B. Elite Tall Single Handle Sink Faucet
1. Model Number: F371023C or equal
2 Location: Bathroom
3. Finish: Polished Chrome
4 Price: $75.00
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C. Kohler Coralais Polished Chrome 1-Handle Tub & Shower Faucet Trim Kit With Single Function
Showerhead
1. Model Number: T15601-7-CPor equal
2. Location: Bathroom
3. Showerhead Width: 3.97”
4, Finish: Polished Chrome

PART 3- EXECUTION

3.1 INSTALLATION

A Clear 100% silicone caulk shall be used at all joints.

B. Install in accordance with manufacturer's recommendations.
END OF SECTION 22 41 39
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DIVISION 23: HEATING, VENTILATING, AND
AIR-CONDITIONING (HVAC)
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SECTION 23 09 13.23: INSTRUMENTATION AND CONTROL DEVICES

PART 1 - GENERAL
1.1 SUMMARY

Delta T-90 House
Norwich University

A This section includes sensors and transmitters for energy monitoring used in the Delta T-90 house.

1.2 SUBMITTALS

A. Product Data

1.3 REFERENCES

A Appendix B: Page 671-673

PART 2- PRODUCTS
2.1 MANUFACTURER

A PowerWise Systems
6 Mines Rd, Unit A
PO Box 1013

Blue Hill,

2.2 SUPPLIER

ME 04614

A PowerWise Systems
6 Mines Rd, Unit A
PO Box 1013

Blue Hill,

2.3 PRODUCTS

ME 04614

A. eMonitor 24R

AN\ e

PART 3- EXECUTION
3.1 INSTALLATION

Model Number: 24R or equal

Location: Electrical Panel / Auxilary Bedroom

xPod: external temperature / RH monitors

32 circuit monitors, plus 2 mains, plus one renewable energy circuit

external RH & temperature sensors

A. Install in accordance with manufacturer's recommendations.
END OF SECTION 23 09 13.23
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SECTION 23 72 23: PACKAGED AIR-TO-AIR ENERGY RECOVERY SYSTEMS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the ductless heat recovery ventilation system used throughout Delta T-90 house.
1.2 REFERENCES

A Appendix B: Page 673-684

B. Construction Documents M-103

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Lunos Luftungestechnik Harford, GmbH
Wilhelmstr. 31-34
13593 Berlin, Germany
Phone +49 (0)30 36 20 01-0

www.lunos.de
2.2 SUPPLIER
A 475 Building Supply

131 Union Street
Brooklyn, NY 11231
2.3 PRODUCTS

A Lunos E2
1. Model Number: €2
2. Location: pair- bathroom, bedrooms, living room & kitchen
3. Dimensions:
Length: 12”
Width: 6”
Height: 6”
Weight: 12.2 Ibs
4, Humidity Recovery: 20%-30%
5. 25 GFM per pair, continuous
6. Efficiency: 90.6%
PART 3 - EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer's recommendations.
END OF SECTION 23 72 23
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SECTION 23 81 26: SPLIT-SYSTEM AIR CONDITIONERS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes specifications for the ductless Mini-Split Heat Pump system for the Delta T-90
House.
1.2 SUBMITTALS
A Product Data
1.3 REFERENCES
A Appendix B: Page 685-708
B. Construction Documents: M-101, M-102

PART 2 - PRODUCTS
2.1 MANUFACTURER
A Mitsubishi Electric and Electronics USA, Inc.
HVAC Advanced Products Division
3400 Lawrenceville Suwanee Road
Suwanee, Georgia 30024

2.2 SUPPLIER
A. Homans, Inc.
74 Armand Lane

Williston, VT 05495
Phone (802) 863-0355
23 PRODUCTS

A Mitsubishi Mr. Slim Mini Split Heat Pump
1. Exterior:
a. Model Number: SUZ-KA15NA
b. Location: North Exterior Wall
C. Dimensions:
Width: 31 1/2”

Height: 21 5/8”
Depth: 11 1/4”

Weight: 80 Ibs
2. Interior:
a. Model Number: SEZ-KD15NA
b. Location: Utility closet
C. Dimensions:
Width: 39”
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Height: 7 7/8”
Depth: 27 9/16”
Weight: 54 Ibs
PART 3 - EXECUTION
3.1 INSTALLATION
A Install in accordance with manufacturer's specifications.
END OF SECTION 23 81 26
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SECTION 23 84 16.33: PORTABLE DEHUMIDIFIER
PART 1 - GENERAL
1.1 SUMMARY

A.

This section includes the dehumidifier used in the bathroom.

1.2 SUBMITTALS

A.

Product Data

1.3 REFERENCES

A.

Appendix B: 709-711

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.

Global Industrial

11 Harbor Park Drive

Port Washington, NY 11050
Phone: (888)-978-7759

2.2 PRODUCTS

A.

Bionaire Small Space Mini Dehumidifier

1. Model Number: BDQ01-UC
2. Location: Bathroom
3. Dimensions

Depth: 6 1/2”

Width: 9 13/16”
Height: 17 11/16”
4, Weight: 5 Ibs
5. Available: Global Industrial

PART 3 - EXECUTION
1.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations.

END OF SECTION 23 84 16.33
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SECTION 26 05 19: LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL
1.1 SECTION REQUIREMENTS

A Submittals: Product Data
B. Comply with NFPA 70, "National Electrical Code."
1.2 REFERENCES
A Appendix B: Page 713-726
B. Construction Documents E-103, E-104, E-602, E-604

PART 2- PRODUCTS
2.1 MANUFACTURER
A Simpull Solutions
1 Southwire Drive
Carrolton, Georgia 30119
(770) 832-4242
B. Specified Technologies Inc.
210 Evans Way
Somerville, NJ 08876
Phone: 1-(908)-526-800
2.2 PRODUCTS

A. SER 4/0 Alumaflex
1 Style: SER
2 Type: XHHW-2
3 600 Volts
4. Stranded Aluminum
5 3 Conductor 4/0 AWG; 1 Conductor 2/0 AWG
6. Used for Line Voltage power transfer to electrical device located throughout the house.
2.3 ACCESSORIES
A BlazeStop Intumescent Firestop Caulk
1. Model Number: WF320
2. Location: Inside the walls where gaps are formed from the electricalwiring
3. ASTM E-814
4. Rating: UL 1479

PART 3- EXECUTION
3.1 INSTALLATION

A Install according to manufacturer's specification.
END OF SECTION 26 05 19
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SECTION 26 05 26: GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 SECTION REQUIREMENTS

A Submittals: Product Data
B. Comply with NFPA 70, "National Electrical Code."
C. This is for Solar Decathlon 2013 only
1.2 REFERENCES
A Appendix B: Page 727- 732
B. Construction Documents E-101, A-212
C. See Interconnection checklist

PART 2- PRODUCTS
2.1 MANUFACTURER
A Galvan Industries
7320 Millbrook Road
Harrisburg, North Carolina 28075
(800) 277-5675
2.2 PRODUCTS

A Galvan Rod

1. Ground Electrical System

2. 4 AWG copper wire

3. Length: 100’

4, http://www.galvanelectrical.com
B. Galvan Rod Clamp

1. Ground Electrical System

2. Galvan 5/8" Copper Alloy Ground Rod Clamp

3. http://www.galvanelectrical.com
C. Grounding Electrode Conductor

1. Type: 4 AWG

2. Material: Copper

PART 3- EXECUTION
3.1 INSTALLATION

A Prepare grounding location by clearing debris and other obstructions
B. Bond Main Service Panel and PV circuit bare ground copper wires to grounding rod.
C. Correct deficiencies in or remove and reinstall wires and connectors that do not comply with

requirements.
END OF SECTION 26 05 26
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SECTION 26 05 33: RACEWAY AND BOXES FOR ELECTRICAL
PART 1 - GENERAL
1.1 SECTION REQUIREMENTS

A.
B.
C.

Submittals: Product Data

Comply with NFPA 70, "National Electrical Code."

Comply with NEC 406.9

1.2 REFERENCES

A.
B.

Appendix B: Page 733-745
Construction Documents: E-107, E-602, E-604

PART 2- PRODUCTS
2.1 MANUFACTURERS

A.

JM Eagle

5200 West Century Boulevard
Los Angeles, CA 90045
Phone: (800)-621-4404
Carlon Electrical Supply

1. Available through Home Depot
Legrand/Pass & Seymour
P.0. Box 4822

Syracuse, NY 13221

Phone: (800)-776-4035
http://www.jmeagle.com.

2.2 PRODUCTS

A.

Project Manual
August 22, 2013

Raceway and Conduit

Delta T-90 House
Norwich University

Single, Double, and Four Gang Non Metallic junction box for residential and light commercial use

1. Electrical Nonmetallic Tubing used as raceway or conduit walls of house
2. Rigid PVC Schedule 40 Conduit

P & S Wiring Devices

1. Single weather proof for outdoor receptacles

Legrand P122rn Switch & Outlet Box

1. Model Number: P122RNor equal
2. Location: Interior of House
3. Dimensions:

Depth: 3.375”

Width: 2.25”

Wireway Straight Section Cover

U.S. Department of Energy
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1 Model Number: 6648 GRT NK
2 Type: 3R
3 UL 870 listed
4, Material: 16 gauge steel
5 Dimensions: 6” x 6” x 36”
6 Knockout Quantity: 15
F. Royal Junction Box
1. Model Number: RJB88L
2. Location: Roof
3. Dimensions: 8” x 8”
2.3 METER HOUSING
A Milbank 200 AMP Ringless Meter Main
1. Model Number: U5898-0-200
2 Location: Approx. 5 feet above grade on north wall
3. 200 Amp Main Breaker
4 Dimensions:
Depth: 4.5”
Width: 177
Height: 34.5”
PART 3- EXECUTION
3.1 INSTALLATION
A Set units level, plumb, and true to line, without wrap or rack of frames and panels and anchor securely
in place.
B. Fasten raceway and boxes securely in place, with provisions for thermal and structural movement.

Install with concealed fasteners, unless otherwise indicated.
C. Repair, refinish, or replace raceway or boxed damaged during installation, as directed by Electrician
END OF SECTION 26 05 33
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SECTION 26 06 20.16: ELECTRICAL PANELBOARD SCHEDULE
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the electrical panelboard used in the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 670-673

B. Construction Documents E-604

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.

Eaton Corporation
Investor Relations
1111 Superior Avenue
Cleveland, 0G 44114

2.2 PRODUCTS

A.

Single Phase Main Circuit Breaker BR4040B200

1. Model Number: BWH25KAIC or equal
2. Location: Main house

3. Size: L1

4, Amps: 200

5. 40 breaker slots

Circuit Breaker

1. Type: BR, Combination

2. Location: Main House

3. AFCI

PART 3 - EXECUTION
1.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations

END OF SECTION 26 06 20.16
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SECTION 26 24 16: PANELBOARDS
PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A Submittals: Product Data
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Comply with NEMA PB
1. www.nema.org/
1.2 REFERENCES
A Appendix B: Page 746-758
B. Construction Documents: E-604, E-603, E-602
C. Refer to E-604 — Service Panel Chart

PART 2- PRODUCTS
2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

A Enclosures: Flush and surface-mounted cabinets; NEMA 250, Type 1.
1. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim
cover.

Incoming Mains Location: Top
Phase, Neutral, and Ground Buses: Tin-plated aluminum

D. Conductor Connectors: Suitable for used with conductor material and sizes.

Material: Tin-plated copper.
Main and Neutral Lugs: Mechanical type.
Ground Lugs and Bus Configured Terminators: Mechanical Type.

E. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or remote
upstream overcurrent protective devices and labeled by an NRTL. Include size and type of allowable
upstream and branch devices, and listed and labeled for series-connected short-circuit rating by an
NRTL.

F. Panelboard Short-Gircuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals.

2.2 DISTRIBUTION PANELBOARDS

A Mains: Circuit breaker 200 Amp
B. Smaller: Plug-in circuit breakers.
C. Main Service Panel
1. Service panel for connecting grid and house sub panels
2. Cutler Hammer BR4040B-200
3. www.eaton.com
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Sub Service Panels

1. Service panels for house electrical wiring in each module
2. Square D- Q0140M200C or equal
3. http://products.schneider-electric.us/products-services/

Mains: Circuit breaker, BWH2200 (200 A, 25,000 KAIC)
Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing adjacent
units.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A.

Milbank 200 AMP Ringless Meter Main
1. Model Number: U5898-0-200
2 Location: Approx. 5 feet above grade on north wall
3. 200 Amp Main Breaker
4 Dimensions:
Depth: 4.5”
Width: 177
Height: 34.5”
Ground Fault Breaker

1. Protect house electric system from voltage spikes

2. Schneider Electric Q02175SB or equal

3. Locations: Kitchen, Bathroom, and outside

4, Available through Eaton Corporation

5. http://ecatalog.squared.com/fulldetail.cfm?partnumber=Q02175SB
Arc Fault Breaker

1. Eaton BR115AF or equal

2. http://ecatalog.squared.com/fulldetail.cfm?partnumber=Q0120CAFIC

Circuit Breaker
1. Available through Eaton

PART 3- EXECUTION
3.1 INSTALLATION

A.

Receive, inspect, handle, store, and install panel boards and accessories according to NECA 407 and
NEMA PB 1.1.

Mount bottom of trim 55 inches above finished floor unless otherwise indicated

Arrange conductors into groups; bundle and wrap with wire ties.

Create a directory to indicate installed circuit loads and incorporating Owner's final room designations.

Obtain approval before installing. Use a computer or typewriter to create directory.

END OF SECTION 26 24 16
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SECTION 26 27 26: WIRING DEVICES
PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A Submittals: Product Data
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Comply with NFPA 70.
D. Compliance with NEC 406.12
1.2 REFERENGES
A Appendix B: Page 759-792
B. Construction Documents E-104, E-103
PART 2- PRODUCTS
A Convenience Receptacles: NEMA WD 1, NEMA WD 6, Configuration 5-20 R, and UL 498
1. Legrand Pass and Seymour or equal

2 BR20W-L or equal

3 Tamper Resistant, in compliance with NEC 406.12

4. Weather Resistant, in compliance with NEC 406.9 (A) and (B)

5 http://www.legrand.us/weatherproof-covers-boxes.aspx#.UVr4wXBQYfw

B. Duplex GFCI Convenience Receptacles: 125V, 15 A, straight blade, feed-through type. NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is
tripped.

1. Legrand Pass and Seymour or equal

2 Model Number: VGF15W-M-L or equal

3. Tamper Resistant, in compliance with NEC 406.12

4 Weather Resistant, in compliance with NEC 406.9 (A) and (B)

5 http://www.legrand.us/weatherproof-covers-boxes.aspx#.UVr4wXBQYfw

C. Switches: NEMA WD 1 and UL 20. Single-pole, Single-throw, 120/277 V, 20 A; for use with
mechanically held lighting contactors.

1. Products: Legrand Pass and Seymour or equal
2. 1301-7W-L or equal
3. Tamper Resistant, in compliance with NEC 406.12
4. http://www.legrand.us/
D. Wall Plates, Finished Areas: Smooth, high-impact thermoplastic fastened with metal screws having

heads matching plate color.
1. Legrand Pass and Seymour or equal
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2. Single gang, Duplex Receptacle faceplate
3. 5132W-SP-L or equal
E. Wall Plates, Unfinished Areas: Smooth, high-impact thermoplastic with metal screws.
F. Wall Plates, Damp Locations: Thermoplastic with spring-loaded lift coved, and listed and labeled for use

in wet locations.

G. Cast Weatherproof Cover Duplex Receptacle, Vertical
1. Model Number: CA8WV or equal
2. Dimensions: 4.56” x 2.81”
H. Legrand Pass and Seymour Receptacle
1. Model Number: 0301Lor equal
2. Location: Interior of House
3. Electrical:
Volts: 125
Amps: 15
4, Tamper Resistant, in compliance with NEC 406.12
Legrand Pass and Seymour Cover, Outlet Box
1. Model Number: TP2-Wor equal
2. Location: Interior of House
J. Legrand Pass and Seymour Switch
1. Model Number: 660-Wgor equal
2. Location: Interior of House
3. Electricity:
Volts: 120
Amps: 15

5. Tamper Resistant, in compliance with NEC 406.12
PART 3- EXECUTION
3.1 INSTALLATION

A Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
B. Install devices and assemblies plumb, level and square with building lines.
C. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting

screws in yokes, allowing metal-to-metal contact.
D. Install unshared neutral conductors on line and load side of dimmers.
E. Mount devices flush, with long dimension vertical, and grounding terminal of receptacles on top unless
otherwise indicated. Group adjacent devices under single, multi-gang wall plates.
END OF SECTION 26 27 26
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SECTION 26 28 16: ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the switches and circuit breakers used for the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 793-800

B. Construction Documents E-103, E-104, E-602, E-603

PART 2 — PRODUCTS
2.1 MANUFACTURERS
A Eaton Corporation
Investor Relations
1111 Superior Avenue
Cleveland, OH 44114
B. Ronk Electrical Industries, Inc.
106 E State Street
Nokomis, IL 62075
Phone: (217) 563-8333
2.2 PRODUCTS

A Q0200TR AC Disconnect Molded Case Switch
1. Model Number: BR or equal
2. Location: house
3. Dimensions:
Depth: 3.88”
Height: 6.5”
Width: 4.63”
4. Electrical:

Voltage: 240 V
Current: 60A

B. Ronk Generator Transfer Switch
1. Model Number: 7205A0r equal
2. Location: Connected with two main trunks from inverter
3. Double Pole-Double Throw with 200 amp main contacts, 200 amp aux contacts
4, Weight: 35 Ibs

PART 3 - EXECUTION
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1.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations
END OF SECTION 26 28 16
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SECTION 26 51 13: INTERIOR LIGHTING FIXTURES, LAMPS, AND BALLASTS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the lighting fixtures and lamps on the interior of the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 801-804

B. Construction Documents E-104

PART 2- PRODUCTS
2.1 MANUFACTURER

A Yeti Solar
YetiSolar.com
(603) 359-9696

2.2 PRODUCTS

A Exclamation Light
1. Location: Living room, kitchen
2. Type: LED
3. Power: 12 Volts DC
4. 1600 lumens
5. Available: Yeti Solar

B. LED
1. Number of LEDs per light fixture: 4
2. Color Temperature: 4500 K
3. Efficacy: 128 lumens/watt
4, Total Lumens: 1620 per light fixture

C. LED Driver
1. 120V AC 60 HZ supply
2. 12V DC, 1.05 Amp output (12.6 W output)
3. Power Factor: 0.98
4, Efficiency: 82%

2.3 ACCESSORIES

A Legrand New Construction Slides
1. Model Number: 65521
2. Location: Living Room Fan
3. Spans: 16”-24”
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4. Available: Legrand

B. Edison sockets
1. 120V AC 60 HZ supply
2. LED light bulbs

PART 3- EXECUTION
3.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations.

END OF SECTION 26 51 13
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DIVISION 28: ELECTRICAL SAFETY AND
SECURITY
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SECTION 28 05 13: CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 SUMMARY

A.

Delta T-90 House
Norwich University

This section includes the conductors and cables for electronic safety and security used for the Delta

T-90 House.

1.2 SUBMITTALS

A.

Product Data

1.3 REFERENCES

A
B.

Appendix B: Page 807-814
Construction Documents: E-103

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.

Southwire Company

One Southwire Drive

Carrollton, GA 30119

LV Building & Wire Equipment Cables
600 Parker Street

Elm City, NC 27822

Phone: (800)-644-4547

1. Available at Nexans

2.2 PRODUCTS

A.

B.

Romex Simpull NMD90 Three Wire Conductor

1. Model: CU-NMD90

2. Size (AWG): 12

3. Insulation Thickness: 0.004”
EnergexNM-B copper insulated cable
1. Model: Energex NM-B

2. Size: 12 AWG

3. Electrical: 600 V

PART 3 - EXECUTION
1.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations

END OF SECTION 28 05 13
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SECTION 28 30 00: ELECTRONIC DETECTION AND ALARM
PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY

A This section includes the conductors CO2 Monitor used for safety within the Delta T-90 House.
1.2 SUBMITTALS

A Product Data
1.3 REFERENCES

A Appendix B: Page 815-823

B. Construction Documents: F-101

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A.

First Alert

3901 Liberty Street Road
Aurora, lllinois, 60504
Phone: (630) 851-7330

2.2 PRODUCTS

A.

Kidde Carbon Monoxide Alarm

1. Model: KN-COB-IC or equal

2. Electrical: 120 VAC plug in with battery backup
3. Color: White

4. Loudness: 85 dB alarm

5. Sensor: Electrochemical

6. Available: Home Depot

Sprinkler Alarm Strobe/Horn/Sign Combination SASH-24
1. Model Number: 1000755

2. Location: Exterior north wall of house

3. Voltage: 12/24 VDC

4, Dimensions: 10 3/4"x 9" x 4 1/2"

PART 3 - EXECUTION
1.1 INSTALLATION

A.

Install in accordance with manufacturer's recommendations

END OF SECTION 28 30 00
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SECTION 28 31 46: SMOKE DETECTION SENSORS
PART 1 — GENERAL
1.1 SECTION REQUIREMENTS
A Submittals: Product Data and System Operating Description.
B. Submittals to Authorities Having Jurisdiction: In addition to distribution requirements for submittals,
make an identical submittal to authorities having jurisdiction. To facilitate, review, and include copies of
annotated Contract Drawings as needed to depict component locations.

C. Comply with NFPA 72.
UL listed and labeled.
E. Electrical Components, Devices, and Accessories: Listed and labeled as directed in NFPA 70, by a

qualified testing agency, and marked for intended location and application.
1.2 REFERENCES
A Appendix B: Page 824-826
B. Construction Documents: F-101, A-121

PART 2- PRODUCTS
2.1 MANUFACTURERS
A First Alert
3901 Liberty Street Road
Aurora, lllinois, 60504
Phone: (630) 851-7330
2.2 PRODUCTS

A Smoke Detectors
1. Kidde Smoke Alarm and Carbon Monoxide Alarm
a Model: KN-COSM-IB
b. Electrical: 120 VAC
C. Color: White
d. CO Sensor: Electrochemical
e. Size: 5.75” in diameter x 1.7” depth
f. Available: Home Depot
B. Wire and Cable
1. UL listed and labeled as complying with NFPA 70 Article 760
2. Solid Copper Conductors with 600 V rated, 75 deg. C colored-coded NO 12 insulation AWG or

larger as required by local codes
PART 3- EXECUTION
3.1 INSTALLATION
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A Install and test systems according to NFPA 72. Comply with NECA 1.
B. Install wiring "fished" in concealed spaces and exposed on ceiling and walls where indicated.
C. Wire system per manufacturer specifications.

END OF SECTION 28 31 46
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Project Manual Page | 214
August 22, 2013
U.S. Department of Energy



A Delta T-90 House
‘ & Norwich University

SECTION 32 05 13: SOILS FOR EXTERIOR IMPROVEMENTS

PART 1 — GENERAL

1.1 SUMMARY
A This section includes the potting soil that will be in the pots for the plants.
1.2 RELATED SECTIONS
A Section 32 93 23- Plants and Bulbs
B. Section 32 93 33- Shrubs
1.3 SUBMITTALS
A Material Safety Data Sheet
1.4 REFERENGES
A Appendix B: Page 828-829
B. Construction Documents: A-101, L-101, L-401

PART 2- PRODUCTS
2.1 MANUFACTURER
A The Scotts Company
14111 Scottslawn Road
Marysville, OH 43041
(937)-644-0011

1. Available at Home Depot
2.2 PRODUCTS
A. Scotts 1 cu. ft. Premium Garden Soil
1. Model Number: 72251750
2. Location: Pots of plants in planting bed
3. Size: 1Cu. Ft.

PART 3 — EXECUTION
3.1 INSTALLATION

A Install in accordance to manufacturer’s specifications.
END OF SECTION 32 05 13
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SECTION 32 05 16: AGGREGATES FOR EXTERIOR IMPROVEMENTS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes the gravel that will be placed under the pots in the planting bed.
1.2 RELATED SECTIONS

A Section 32 91 13.26: Planting Beds
1.3 REFERENCES

A Appendix B: Page 830-833

B. Construction Documents: A-101, L-101, L-401

PART 2- PRODUCTS
2.1 MANUFACTURER
A. The Home Depot

759 Harvest Lane
Williston, VT 05495
Phone: (802)-872-0039
www.homedepot.com

2.2 PRODUCTS

A Gravel
1. Type: Pavestone 0.5 cubic feet All Purpose Decorative Stone
2. Location: Bottom of planting beds
3. Available: Home Depot
B. Pebbles
1. Type: Vigoro 0.5 cubic feet Pea Pebbles
2. Location: Planting Beds
3. Available: Home Depot

PART 3 — EXECUTION
3.1 INSTALLATION

A Install in accordance with the construction documents.
END OF SECTION 32 05 16
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SECTION 32 91 13.16: MULCHING

PART 1 - GENERAL
1.1 SUMMARY

A This section includes the mulch that will be in the planting beds.
1.2 RELATED SECTIONS

A Section 32 91 13.26: Planting Beds
1.3 REFERENCES

A Appendix B: Page 834-835

B. Construction Documents: A-101, L-101, L-401

PART 2- PRODUCTS
2.1 MANUFACTURER
A The Scotts Company
14111 Scottslawn Road
Marysville, OH 43041
(937)-644-0011
1. Available at Home Depot
2.2 PRODUCTS

A Scotts Earthgro 2 Cu. Ft. Brown Mulch
1. Model Number: 647185
2. Location: Planting bed
3. Size: 2 Cu. Ft.

PART 3 — EXECUTION
3.1 INSTALLATION

A Install in accordance to manufacturer’s specifications and the construction documents.
END OF SECTION 32 91 13.16

Project Manual Page | 217
August 22, 2013
U.S. Department of Energy



A
An

SECTION 32 91 13.26: PLANTING BEDS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes the lumber necessary to construct the planting beds.
1.2 RELATED SECTIONS
A Section 32 05 16: Aggregates for Exterior Improvements
B. Section 32 93 23: Plants and Bulbs
1.3 REFERENCES
A Appendix B: Page 12-13, 169-170,
B. Construction Documents: A-101, L-101, L-401
PART 2- PRODUCTS
2.1 MANUFACTURER
A Allen Lumber
707 Stone Cutters Way
Montpelier, VT 05602
(802)-223-2335
B. Fontaine Forestry and Millworks
East Montpelier, Vermont
United States
Phone: (802)-223-7719
www.fontainemillworks.com
2.3 PRODUCTS
A 2 x 4” Rough Sawn Lumber
1. Dimensions: 2" x 4”
2. Location: Framing for Planter Boxes
3. Species: Pine
B. 5/4 x 6 Rough Sawn Cedar
1. Dimensions: 5/4" x 6" x various lengths
2. Location: Siding of all Planter Box
3. Species: Cedar
2.4 ACCESSORIES
A 2 1/2" Torque screws
B. Planting Pots
1. Type: Coex Round Pots
C. Watering Can
1. Type: Fiskars 2-Gallon Watering Can
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PART 3 — EXECUTION
3.1 INSTALLATION

A. Install in accordance with the construction documents.
END OF SECTION 32 19 13.26
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SECTION 32 93 23: PLANTS AND BULBS
PART 1 - GENERAL
1.1 SUMMARY

A.

Delta T-90 House
Norwich University

This section includes the vegetables, herbs, grasses and flowers for the planter boxes on the exterior of

the Delta T-90 House.
1.2 RELATED SECTIONS

A.
B.

Section 32 05 16: Aggregates for Exterior Improvements
Section 32 91 13.26: Planting Beds

1.3 REFERENCES

A
B.

Appendix B: Page 836-859

Construction Documents: A-101, L-101, L-401

PART 2- PRODUCTS
2.1 MANUFACTURER

A Planting Depot
32413 San Juan Creek Rd.
San Juan Capistrano, CA 92675
2.2 SUPPLIER
A Planting Depot

32413 San Juan Creek Rd.
San Juan Capistrano, CA 92675
(949)-240-2107

2.3 PRODUCTS

A.

Project Manual
August 22, 2013

Feather Reed Grass

1. Location: Planting Bed 2
2. Price: $10.00 ea.

Blue Fescue Grass

1. Location: Planting Bed 1
2. Price: $3.50 ea.

Salvia

1. Location: Planting Bed 1
2. Price: $8.00 ea.
Alyssum

1. Location: Planting bed 1
2. Price: $1.50 ea.

Mighty Red Oak Lettuce

1. Location: Planting bed 1

U.S. Department of Energy
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F. Tomato
1. Location: Planting Bed 1
2. Price: $2.50 ea.
G Sage
1. Location: Planting bed 3
2. Price: $4.00 ea.
H Thyme
1. Location: Planting bed 3
2. Price: $4.00 ea.
K. Chives
1. Location: Planting bed 3
2. Price: $2.50 ea.
L. Oregano
1. Location: Planting bed 3
2. Price: $2.50 ea.
M. Lavender
1. Location: Planting Bed 3
N. Black Seeded Simpson Lettuce
1. Location: Planting Bed 1

PART 3 — EXECUTION
3.1 INSTALLATION

A. Install in accordance with the construction documents.

END OF SECTION 32 93 23
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SECTION 32 93 33: SHRUBS
PART 1 - GENERAL

Delta T-90 House
Norwich University

1.1 SUMMARY
A This section includes the vegetables, herbs, grasses and flowers for the planter boxes on the exterior of
the Delta T-90 House.
1.2 RELATED SECTIONS
A Section 32 05 16: Aggregates for Exterior Improvements
B. Section 32 91 13.26: Planting Beds
1.3 REFERENGES
A Appendix B: Page 859-860
B. Construction Documents: A-101, L-101, L-401
PART 2- PRODUCTS
2.1 MANUFACTURER
A Planting Depot
32413 San Juan Creek Rd.
San Juan Capistrano, CA 92675
2.2 SUPPLIER
A Planting Depot
32413 San Juan Creek Rd.
San Juan Capistrano, CA 92675
(949)-240-2107
2.3 PRODUCTS
A Desert Mallow
1. Location: Planting Bed 1
2. Price: $13.00 ea.
PART 3 — EXECUTION
3.1 INSTALLATION
A Install in accordance with the construction documents.

END OF SECTION 32 93 33
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DIVISION 41: MATERIAL PROCESSING AND
HANDLING EQUIPMENT
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SECTION 41 22 00: CRANES AND HOISTS
PART 1 - GENERAL

1.1

1.2

1.3

1.4

PART 2-

2.1

2.2

SUMMARY

Delta T-90 House
Norwich University

A This section includes all information pertaining to construction machinery and materials movement.

SYSTEM DESCRIPTION

A The mobile crane will be used to lift the two modules from the trailer and lower them into place.

SUBMITTALS
A. 25 Ton Mantix 4 Mobile Crane
REFERENCES
A Appendix B: Page 863
B. Construction Documents: 0-101, 0-102, 0-109, 0-602
PRODUCTS
MANUFACTURER
A Crainco Inc.
10702 Painter Ave.
Sante Fe Springs, CA 90670
Phone: (562) 903-7290

PRODUCT/EQUIPMENT
A 70 Ton Crane with operator or approved equal
1. Rate: $265.00/hr with 4 hr minimum
2 Travel Permit Fee: $75.00
3. Module Weight: 30,000 Ibs each without rigging
4 Dimensions:
Length: 40’
Outriggers: 26’
B. Articulated Electric Boom Lift
1. Rate: $225.00/day or $675.00 per week
2. Delivery and Pick Up Fees: $100.00
3. Boom Height: 42’

PART 3- EXECUTION

3.1

3.2

DELIVERY, STORAGE & HANDLING

A Delivery: The mobile crane will be driven to the site in Irvine, CA by a qualified driver.
INSTALLATION
A The mobile crane will be positioned and properly set in place by the trained operators and rigging crew

END OF SECTION 41 22 00
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SECTION 41 62 23: FORKLIFT TRUCKS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes all information that is referring to the use of forklift trucks during construction and
installation.
1.2 SYSTEM DESCRIPTION
A The forklift will be used for materials handling that is too large for workers. The forklift will perform the

final, precise placement of the two modules.
1.3 SUBMITTALS

A. Komatsu FG40T
1.4 REFERENCES
A Appendix B: Page 864

PART 2- PRODUCTS
2.1 MANUFACTURER
A Komatsu Forklift U.S.A.
One Continental Towers
1701 W. Golf Rd P.0. Box 5049
Rolling Meadows, IL 60008
2.2 SUPPLIER
A Clairemont Equipment
1330 Misison Rd
Escondino, CA 92029
PART 3- EXECUTION
3.1 DELIVERY, STORAGE & HANDLING
A Delivery: Delivery will be secured by the supplier in the form of a roll-back truck. The supplied will also
remove the forklift when it is no longer needed.
3.2 INSTALLATION
A The forklift will be operated by qualified and trained individuals in accordance with OSHA standards.
END OF SECTION 41 62 23
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SECTION 41 65 13: MOBILE AIR COMPRESSORS
PART 1 - GENERAL

1.1 SUMMARY

A This section includes all information that pertains to the use of a 11v air compressor.
1.2 SYSTEM DESCRIPTION

A An air compressor will be used for the installation of and wooden structure or moldings.
1.3 SUBMITTALS

A Ingersoll Rand 3 HP Stationary Compressor
1.4 REFERENCES

A Appendix B: Page 865-866

PART 2- PRODUCTS
2.1 MANUFACTURER
A Ingersoll Rand
800 E Beaty Street
Davidson, NC 28036
Phone: (704)-655-4000

1. Available at any national chain store such as Home Depot or Lowes
2.2 SUPPLIER
A Any national chain store such as Home Depot or Lowes will carry this product.
2.3 PRODUCT
A. INGERSOLL RAND 3 HP STATIONARY COMPRESSOR
1. Model Number: SS3L3 or equal
2. Dimensions:
Height: 23”
Depth: 20”
Width: 23”
3. Finish: Cast Iron

PART 3- EXECUTION
3.1 DELIVERY, STORAGE & HANDLING

A Delivery: The air compressor can be obtained from the supplier in a pick-up by any member of the Delta
T-90 team.
3.2 INSTALLATION
A The installation of air compressor is dependent upon the current needs. The compressor will be located

close to the power supply on firm level ground and where it will be of most use.
END OF SECTION 41 65 13
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SECTION 41 65 16: MOBILE GENERATORS
PART 1 - GENERAL

1.1 SUMMARY
A This section includes all information pertaining to the mobile generator that will be used on site in Irvine,
CA.
1.2 SYSTEM DESCRIPTION
A The mobile generator will conform to the OSHA standard decibel levels and provide sufficient power

output to use all required power tools.
1.3 SUBMITTALS

A. Honda EU6500iS 6500 wall output
1.4 REFERENCES

A. Appendix B: Page 3-6

B. Construction Documents A-212

PART 2- PRODUCTS
2.1 MANUFACTURER
A American Honda Power Equipment Division
4900 Marconi Drive
Alpharetta, GA 30005-8847

2.2 SUPPLIER
A Parkway Lawnmower Shop
9935 Muirlands Blvd

Irvine, CA 92618-508
Phone: 949-855-2488

2.3 PRODUCT
A. Honda EU6500iS 6500
1. Model Number: EU6500Isor equal
2. Location: Construction Staging Area
3. Dimensions:
Height: 27.5”
Length: 33.5”
Width: 26.4”
4. Electrical:
a. Wattage: 6500 Watts
b. Voltage: 120/240 Single-Phrase
5. Available: Parkway Lawnmower Shop, Irvine CA
PART 3- EXECUTION
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3.1 DELIVERY, STORAGE & HANDLING

A Delivery will consist of using a pick-up to transport the generator to the site from the store.
3.2 INSTALLATION
A The generator installation will consist of initial set up and break in procedures per manufacturer

specifications. The generator will be located in the most practical location while maintaining proper
distance to minimize unnecessary noise at high levels.
END OF SECTION 41 65 16
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SECTION 46 00 00: WATER AND WASTE WATER EQUIPMENT
PART 1 — GENERAL
1.1 SUMMARY
A This division includes information on the water and wastewater equipment that the Delta T-90 house will
utilize. The use of water tanks at the competition is a temporary facility and should not affect the
affordability contest.

B. This section includes the storage tank for greywater, potable water and for the fire suppression system.
1.2 RELATED SECTIONS

A Section 22 11 16

B. Section 22 11 23
1.3 REFERENCES

A Appendix B: Page 635-638

B. Construction Documents P-102, P-501, P-603, P-604, A-101, A-301, C-103, F-601, H-101, P-101

PART 2- PRODUCTS
2.1 MANUFACTURER
A The Tank Source
905 Tavern Road
Alpine, CA 91901
www.tanksource.com

1. Available through The Tank Source
2.2 PRODUCTS
A Two (2) Norwesco Vertical Water Storage Tanks: 500 Gallon Capacity (each)
1. Part Number: N-43101
2 Location: Qutside North side of the Delta T-90 house
3. Finish: Black
4 Dimensions:
a. Overall height: 73"
b. Diameter: 48"
5. Storage Capacity: 500 Gallons
6. Fill Opening: 16'
B. Norwesco Vertical Water Storage Tanks: 305 Gallon Capacity
1 Part Number: N-40702
2 Location: Outside North side of the Delta T-90 house
3. Finish: Black
4 Dimensions:
a. Overall height: 49"
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6.

END OF SECTION 46 00 00
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b. Diameter: 46"
Storage Capacity: 305 Gallons
Fill Opening: 16 3/8”
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SECTION 48 14 00: SOLAR ENERGY ELECTRICAL POWER GENERATION EQUIPMENT

PART 1 - GENERAL
1.1 SUMMARY

A.

A.
B.

A.

Delta T-90 House
Norwich University

A flexible light weight module based upon copper, indium, gallium, selenium semiconductor material

that provides optimal performance at a zero degree angle. These panels do no use a bracing system for

the entire solar array as they adhere to the roof membrane of the Delta T-90 House.
1.2 REFERENCES

Appendix B: Page 869-890

Construction Documents : S-102, A-212, E-601, E-106, E-107, E-603, A-101, A-113, E-101
PART 2- PRODUCTS
2.1 MANUFACTURER

Solopower

6308 North Marine Drive
Portland, OR 97203

Phone: 408-281-1582
http://solopower.com/products/solopower-sp3s/
1. Available through Solopower online
SMA America, LLC

6020 West Oaks Bivd, Ste 300
Rocklin, CA 95765

Phone: (916) 625-0870
www.SMA-America.com
Solar BOS

310 Stealth Court

Livermore, CA 94551

Phone: 925-456-7744

3M

3M Center

St. Paul, MN 55144

ADCO

4401 Page Avenue

P.0. Box 457

Michigan Center, MI 49254

2.2 PRODUCTS

A.
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SP1 Solopower Panel

1. Location: On the roof membrane of the Delta T-90 house
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2. Finish: Clear
3. Dimensions:
Length: 86.1in/2.189 m
Width: 15.7 in/0.399 m
Thickness: 0.1 /2.0 mm
Weight: 4.6 Ibs / 2.1 kg
4. Rated Power: 75-95 Watts
B. Solectria Inverter
1. Model Number: PVI-6500
2. Location: Near meter disconnect box on north side of house
2. Dimensions:
Width: 28.8 in
Height: 17.3in
Depth: 8.2 in
3. Weight: 88.9 Ibs
4, Output Data:
AC power: 6500 W each
Max Operating Input Current: 35A
Voltage: 240 VAC
5. Peak Efficiency: 96.3%
6. Quantity: 1
C. Solar BOS Source Circuit Combiner
1. Model Number: CST-08-15-N3
2. Location: Exterior North wall
3. Features: ETL listed to UL-1741
4, Configuration: 6 string combiner
5. Max Fuse Size (Amps) : 30
6. Steel Enclosure Dimensions: 16” x 12” x 6”
7. Weight: 30 Ibs
D. 3M Dual Lock Reclosable Adhesive Mounting System
1 Model Number: SJ3560
2. Location: Velcro Fastener for solar panels to roof
3. Stem Density: 250
4 Thickness: 0.23 in
5. Dimensions: 2” x 50 yards
E. ADCO Helio Bond Tape
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Model Number: PVA-600BT
Dimensions: 3” x 0.035” x 120’

Shear Strength: 5 psi
Peel Strength: 10 pssummary oi @ 70 degree F

B W=

. Purpose: PV Module attachment tape
2.3 ACCESSORIES

A Wire Management System
Model Number: WM18-PVC
Location: On the roof
Cover Dimensions: 3.44 x 1.78 x 18.5°
Tray Dimensions: 2.9” x 1.78” x 18.5”
Wing Dimensions: 4.03” x 2.33” x 18.5”

6. Tensile Strength: 6200 psi

PART 3 - EXECUTION
3.1 INSTALLATION

A Install according to manufacturer's specifications.
END OF SECTION 48 14 00
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Solar Design Calculations
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AT-90
PV System Design

Solopower SP1 Panel Specifications

Metric Units 85 90 95 Final Desigh
Rated Power (P_max) W 85 90 95 95
Voltage at P_max (V._mp) V 23.3 24.7 26.2 26.2
Current at P_max (I_mp) A 3.6 3.6 3.6 36
Short-circuit current (I_sc) A 4.4 4.3 4.2 4.2
Open-circuit voltage (V_oc) V 324 33.6 34.8 34.8
Efficiency % 11.2 11.9 12.5 125
Temp. Coefficient of | sc %/ deg. C -0.03 -0.03 -0.03 -0.03
Temp. Coefficient of V_oc %/ deg. C -0.36 -0.36 -0.36 -0.36
Max. Series Fuse Rating A £ 7 £ 7
Temp. Coefficient of P._mp %/ deg. C -0.48 -0.48 -0.48 -0.48
Maximum DC Voltage V 600

Standard test conditions deg C 25

Environmental Constraints

Minimum Outdoor Temperaturcdeg F -30

Minimum Outdoor Temperaturcdeg C -34

Total number of PV panels count 82.4 77.8 8.0 720

Values in orange boxes are calculated values in the spreadsheet
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Design Calculations

85 90 95 Final Design

Maximum panel voltage at min. temp. 893 40.8 42.2 42.2
viaximum number of panels in a string 15 14 14 14
Vlaximum short-circuit current (note 3) 4.48 4.38 4.27 4.27
Max (NEC) PV Source current 33.59 32.83 32.06 32.06

Output of 6 equal length strings 7140 7020 7410 6840

# of panels in each string 14 13 13 12

String V_oc @ 25 deg C 453.6 436.8 452.4 417.6

Maximum string voltage 550.7 530.3 549.2 2507.0

Notes:

1. NEC 690.7(D) - provide protection for unqualified persons. May be an enclosure that premits access by only qualified persons.
2. 90 deg C rated conductors, corrected for temperature using Table 310.15(B)(16) or 310.15(B)(17)

3. Since the coldest temperatures would be at night, and the sun is lowest on the horizon, this maximum is unlikely.
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Solar Panel Grouping Chart

Panel # | String ModulelD Power rating, Watts Quantity invoiced, Watts
1 1306AL-0042 95 95
2 1306AL-0037 95 95
3 1306AL-0026 95 95
4 1306AL-0036 30 30
5 1306AL-002& 95 95
5 E 1306AL-0025 90 90

67 1307ALMD-00070 75 75
58 1307ALMD-00040 75 75
59 1307ALMD-00104 75 75
70 1307ALMD-00071 75 75
71 1305ALMD-00216 75 75
72 1307ALMD-0003% 75 75
7 1306AL-0027 90 90
8 1306AL-0034 95 95
9 1306AL-0031 95 95
10 1307AL-0027 90 90
11 1306AL-0029 90 90
12 D 1306AL-0041 90 90
61 1307ALMD-00079 75 75
652 1307AL-0010 75 75
63 1307ALMD-00077 75 75
64 1307ALMD-00072 75 75
65 1307ALMD-00031 75 75
66 1307ALMD-00102 75 75
13 1306AL-0032 90 90
14 1306AL-0007 90 90
15 1306AL-0040 90 90
16 1306AL-0023 90 90
17 1306AL-0030 90 90
18 C 1306AL-0013 90 90
55 1307AL-0026 85 35
56 1307AL-0011 75 75
57 1307AL-0012 75 75
58 1305AL-0031 80 20
59 1307ALMD-00098 75 75
60 1307ALMD-00081 75 75
19 1306AL-0024 90 90
20 1306AL-0014 90 90
21 1306AL-0035 90 90
22 1306AL-0022 85 85
23 1306AL-0038 90 90
24 F 1306AL-0009 90 90
49 1307ALMD-00088 75 75
50 1307ALMD-00093 20 20
51 1307ALMD-00092 20 20
52 1307AL-0023 85 35
53 1307ALMD-00073 20 20
54 1307ALMD-00097 75 75
25 1306AL-0012 30 30
26 1306AL-0010 85 85
27 1312almd-0004& 80 30
28 1306AL-0011 90 90
29 1312ALMD-00052 20 20
30 A 1312ALMD-00058 20 20
43 1305AL-0081 85 35
44 1312ALMD-00046 75 75
45 1307ALMD-00084 30 20
46 1307ALMD-00085 20 20
47 1306AL-0003 20 20
48 1307ALMD-00087 75 75
31 1312ALMD-00055 80 20
32 1312ALMD-00062 20 20
33 1312ALMD-00064 80 80
34 1308ALMD-00070 20 80
35 1306AL-0004 20 20
36 B 1312ALMD-00057 20 20
37 1312ALMD-00061 75 75
38 1312ALMD-00051 20 80
39 1307ALMD-00091 20 20
40 1312ALMD-00047 20 30
41 1312ALMD-00042 30 30
42 1305AL-0083 85 35

Project Manual
August 22, 2013
U.S. Department of Energy

Unit price per Watt

$150
5150
5150
5150
§150
5150
5150
5150
5150
5150
5150
5150
$150
5150
5150
5150
5150
5150
5150
5150
5150
5150
5150
5150
$150
5150
5150
5150
§150
5150
5150
5150
5150
§150
5150
5150
$150
5150
5150
§150
5150
5150
5150
5150
5150
5150
5150
5150
S150
5150
5150
5150
5150
§150
5150
5150
5150
5150
5150
5150
$150
5150
5150
$150
$150
5150
5150
5150
5150
5150
5150
5150

Invoice, §

$142:50
514250
514250
5135.00
§14250
$135.00
511250
511250
511250
511250
511250
511250
5135.00
§14250
§14250
$135.00
5135.00
5135.00
511250
511250
511250
511250
511250
5112550
513500
513500
513500
5135.00
5135.00
$135.00
512750
511250
511250
$120.00
511250
511250
5135.00
513500
$135.00
512750
5135.00
513500
511250
5120.00
512000
512750
5120.00
511250
5135.00
$127.50
512000
5135.00
5120.00
$120.00
512750
511250
5120.00
512000
512000
511250
5120.00
5120.00
$120.00
$120.00
512000
5120.00
511250
5120.00
5120.00
$120.00
5120.00
512750

Delta T-90 House

Norwich University

Yoc
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A Delta T-90 House
‘ & Norwich University

The Delta T90 House explores the interdependency between
the economy and the built environment by revealing the
hidden values and richness of a conservation-based lifestyle.
This high-performance home models the future of affordable,
energy efficient living in Vermont.

STRUCTURAL DESIGN
General Description

Delta-T-90: A dwelling designed to maintain the comfort zone (70°F) while outside
temperatures are -20°F.

The project is conceived as an economical, highly energy efficient, single-family residence. The
main building modules are constructed using double wall timber framing.

Foundations

The foundation will consist of dimensional timbers directly bearing on the asphalt surface. For
the competition all uplift and overturning forces will be resisted by building weight and the
footing stance. The foundation for the permanent location will utilize concrete anchor bolts.

Building structure
The design of the building structure was controlled by thermal efficiency, constructability, and
economy. The gravity and lateral forces will be resisted by the same system of elements.
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A Delta T-90 House
‘ & Norwich University

SUPERSTRUCTURE DETAILS:

e Roof framing will utilize engineered and dimensions lumber.
Roof diaphragms will utilize ¥%4“plywood sheathing.
Floor framing will utilize engineered and dimensional lumber.
Floor diaphragms will utilize 1-1/8“plywood sheathing.

The exterior walls will utilize double-wall construction, sheathed with plywood, to
achieve increased thermal efficiency.

e The lateral system will utilize exterior shear walls.

STRUCTURAL DESIGN GUIDELINES

Applicable Codes and Standards

The following codes and standards are specified:

2013 Solar Decathlon Building Code (SDBC)

2012 International Residential Code (IRC)

ASCE 7-10, Minimum Design Loads for Buildings and Other Structures

EPA Comprehensive Procurement Guidelines as they relate to recycled content of
construction materials, if necessary.

e Fire & Building Safety Code, 2012 (2006), Vermont Department of Public Safety

The following structural design codes will be followed as specified by the governing codes and
standards:

e NDS, National Design Specification for Wood Construction (NDS)

e ACI318-11 Building Code Requirements for Structural Concrete

Structural Loading

Uniformly Distributed Live Loading

The following values are specified by the applicable codes and standards or are higher values
selected for use on this project.

Occupancy or Use Live Loading Uniform Concentrated
(psf) (pounds)
Interior floor, decks, ramps: 50 psf
Exterior floor, decks, ramps used
for tour staging and egress purposes: 100psf 2000
Roof 20psf 2501
Railings: 200

) Non[concurrent with uniform live load
@The concentrated load may be applied in any direction at any point at the top of the rail

Snow Loading
Flat Roof Snow Load: 60 psf
Sloped roof snow loads, snowdrift, and sliding snow will be accounted for in accordance
with ASCE 7-10.
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A Delta T-90 House
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Wind Loading

Building Frame
ASCE7-10, Section 27.6 on wind loads is used to calculate the design forces. The design
base shear is found using the static force procedure with the following factors:
Basic Wind Speed 115 mph (Solar Decathlon 2013 requires 85mph), 3-second gust
Category II Building
Wind Exposure C

Seismic Parameters
The 2012 IRC Section on earthquake loads will be used to calculate the design forces. Seismic:
IRC Seismic Design Category (SDC) D, See IRC Section R301.2.2

Design Considerations:

Stability
1. Dead Load = 2.0 x overturning [Competition - 85mph]
2. Dead Load = 2.0 x sliding [Competition - 85mph]

Lateral Deflection Limits
1. Design (amplified) story drift due to seismic loads shall not exceed 0.007 x story height.
2. Design story drift due to wind shall not exceed 0.002 x story height.

Floor Deflections Limits

1. The live load deflection of wood floor framing supporting tile or stone finishes shall not
exceed 1/600 times the span length.

2. The live load deflection of wood floor framing supporting standard wood floor finishes
shall not exceed 1/480 times the span length.

3. The live load deflection of steel beams and girders shall not exceed 1/360 times the span
length.

4. Roof deflection under snow or wind loads shall not exceed 1/360 times the span length.

5. The live load deflection of floor spandrels supporting exterior wall elements shall not
exceed 0.3”

Vibrations

Where human comfort is the criteria for limiting pedestrian induced motion, floor-framing
vibration due to footfall vibrations will be verified. Where running machinery causes vibrations,
the machinery shall be isolated by damping devices. Engineered wood joists will be designed so
that the assembly receives at least 45 TJ-Pro Rating Points or equivalent perception/acceptance
criteria.

Non-Structural Components

Provisions for the support of non-structural components are as follows:

Seismic provisions of the 2009 IBC require minimum detailing requirements for non-load
bearing walls, supports for mechanical/ electrical/plumbing equipment, etc.
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Use/ Expansion Provisions
provisions noted above, no provisions for future changes in use or expansion will be

included in the structural design.

Solar Decathlon 2013 Anchoring System Design Parameters

Ground anchorage shall be 1" diameter steel stakes driven a minimum of 36" into the
existing pavement section consisting of asphalt, macadam and underlying soil.

Teams are responsible for providing their own anchors.

Minimum strength steel should be A36 mild steel

Assumed pullout design capacity will be 1,250 pounds

Assumed shear design capacity will be 1,500 pounds

The quantity and placement of anchors shall be such that the combination of Actual
Pullout Load/1,250 + Actual Shear Load/1,500 shall be less than or equal to 1

Both threaded or unthreaded rods are permissible.

Anchors shall be solid - composition pipe is not permissible.

Anchors shall be installed vertically - angled installation is not permissible.

Rods will need to be greater than 36" in length to allow a minimum of 36" embedment.
The length and connection method is to be determined by each team.

Teams may choose a rod-end design (i.e. threaded, cotter-pin, etc.) to meet their design
requirements.

Anchors shall be spaced with a minimum distance of 2' between anchors.

At the conclusion of the event, the stakes will need to be driven into the asphalt to a depth
wherein the top of the anchor is at least 4" below the surface of the runway OR will need
to be pulled out of the runway surface completely. Prior to being driven into the asphalt,
teams may need to saw-cut the top of the anchor to minimize the amount of material to be
embedded and remove end features to allow for driving the anchor beneath the surface of
the asphalt.
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Preliminary Dead Load Calculations
Roof Area = 27.24ft x 36.67ft = 999 sq.ft.
East wall area = west wall area =356.7 sq.ft.
North wall area = South wall area = 280 sq_.ft.

Dense Pack Cellulose:
Density 3.5 Ib/cutft. 12,000 1b

Framing lumber.

Southern Yellow pine.

Density with 20% moisture content = 401bs/cuft
http://www.engineeringtoolbox.com/weigt-wood-d_821.html

260 count 2x4 studs at 9 ft = 3,000 Ib
12 central beams in roof and floor (3 per side of the house each in the roof and floor)= 6,000 1b
2x12 rafters 40 count at 14 ft = 5,000 Ib
2x12 window headers and rim boards = 4,000 1b
2x6 lumber (wet wall, base plates) = 1,000 1b
Total for Framing Lumber = 19,000 Ib

Roxul Comfort board insulation

density = 4.4 Ib/cuft (Roxul's Website) 2 inches covering external walls = 950 1b

Roxul Top Rock insulation Density = 11 Ib/cuft (Roxul's Website)

Total for Roxul insulation = 8,000 1b

Gypsum wall board

1/2 inch (walls) weighs 1.7 lbs per sq. ft.

5/8 inch Ceiling) weighs 2.2 Ibs per sq. ft.
http://www.nationalgypsum.com/resources/construction-guide/NGCGypWallBoard.pdf

Total gypsum board weight = 5.000 Ib

Plywood sheeting 5/8" (Subfloor) weighs 1.77 Ib/ft®
http://www.rfcafe.com/references/general/density-building-materials.htm
Total weight = 2,000 1b

OSB

1/2" OSB (external walls) weighs 1.7 1bs/sqft

3/4" OSB (Roof) weighs 2.5 Ibs/sqft

Total OSB weight= 4,000 Ib

Finish Flooring
Density 2.5 1b/sqft
Rough average from online sources (values ranged from 11b/sq.ft. to 3.5 1b/sq.ft.)

Total finish flooring weight = 2.000 1b
Total estimated weight of both modules not including appliances = 52,000 Ib

Measured weight during shipping: West Module: 25,000 1b, East Module 29,000 Ib = 54,000 1b (without finish
siding or appliances).
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Wind Load Calculations

Main Wind-Force Resisting System (MWFRS)

Based upon the provisions of ASCE 7-10, section 26.2, for wind load calculations the structure is
classified as a “Simple Diaphragm Building” since both windward and leeward wind loads are

transmitted by roof and laterally spanning wall assemblies, through continuous floor and roof
diaphragms to the MWFRS.

Basic Wind Speed
e Competition 85 mph
e Permanent 115 mph (Figure 26.5-1, Category II)

Wind Load Parameters
e Wind Directionality factor Kg4= 0.85 (Table 26.6-1)

e Exposure Category C
e Topographic factor K, =1.0 (Section 26.8-2)
e Enclosure classification Enclosed

Based upon the provisions of ASCE 7-10, section 26.2, for wind load calculations the structure is
classified as an “Enclosed Building” since the total area of openings in any given wall is less
than the sum of the area of openings in the balance of the buildings.

Main Wind Force Resisting System — Part 2 h < 160 ft,
Figure 27.6-1 I Wind Pressures — Walls and Roof Application of Wind Pressures
Enclosed Simple Diaphragm Buildings See Tables 27.6-1 and 27.6-2
See Fig 27.6-2 for
parapet wind Roof Pressures

pressures ,@ See Table 27.6-2
@' % Mean roof ht.

Wind
—_—

Wall Pressures
See Table 27.6-1

Plan

Elevation

From Table 27.6-1, Wind Loads on Walls
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Exposure C, V=115mph, h=15ft, for L/B<1.0: py= p,=27.6psf, for L/B=2: pp= p,=23.8psf

e For wind from East or wind from West: L/B = 28/36 <1.0: py= po=27.6psf
e For wind from North or wind from South: L/B = 36/28= 1.3, interpolating between the
values for L/B=1 and L/B=2 results in py= p,=26.5psf

Main Force Resisting System — Part 2 h <160 ft.
Table 27.6-1 I Wind Pressures - Walls

Enclosed Simple Diaphragm Buildings

Application of Wall Pressures

-.—L——D | Dh y
Wind B h
in | | b
— | B ]
ESETR o
.—JI— p[p v
Plan Wind Pressure Elevation

In order to determine wind forces based upon the competition wind velocity of 85mph, the wind

pressures determined using a wind velocity of 115mph should be multiplied by (85/115)*=0.546
e For 85 mph wind from East or wind from West: Phss= Poss=27.6psf(0.546)=15.1psf
e For 85 mph wind from North or wind from South: ppgs= poss=26.5psf(0.546)=14.5psf

From Table 27.6-2, Wind Loads on Roof, Exposure C, V=115mph, h=15ft, Flat <2:12 roof.

The roof wind pressures are as follows: Zone 3 proor=-25.9psf, Zone 4 proor=-23.1pst, Zone 5
Proor=-18.9psf (negative means uplift)

The roof wind pressures for a wind velocity of 85mph are Zone 3 proorss=-14.1psf, Zone 4
Proofss=-12.6psf, Zone 5 proorss=-10.3psf

Main Wind Force Resisting System — Part 2 h <160 ft.

Table 27.6-2 Wind Pressures - Roof

- - m— Application of Roof Pressures
Enclosed Simple Diaphragm Buildings

Flat Roof
(8<10 deg)

The reactions at the base of the structure when loaded with wind loads from the West and Dead
loads are shown in the following figure.
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= 210 plf H
— 510 plf 445 pif =
340 pif = - 210 pif
— 20,100# 22000% &
73 000# ¥ " 3,800#
8,600# 9,100#
18,100#

Figure 1: Reactions from Wind Load from West and Dead Load

Note that the wind load reactions do not result in uplift at the base of the structure.

The horizontal anchorage will be designed after information concerning the asphalt composition
has been determined. (analysis was conservatively done using an estimated weight of 45,000 1b,
rather than the actual 54,000 Ib)

Total horizontal force on building structure
30001b (windward wall) + 38001b (Ieeward wall) = 6800 1b

In order to meet Solar Decathlon Building Code Requirements and the constraints of the floor
plan configuration, the project will use a total of eight ground anchors (four anchors along each
outer wall). Refer to the Ground Contact Plan.

Note: Using actual building weight, the horizontal force required to overcome static friction is
approximately 0.20*54,0001b = 10,800 Ib. (coefficient of static friction for wet wood is
approximately 0.20)
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Seismic Base Shear
Seismic: IRC Seismic Design Category (SDC) D, See IRC Section R301.2.2
Table R301.2.2.1: Seismic Design Category Determination 0.83g < Spg<1.17

Irvine California, Orange County Great Park, Irvine, CA, 92618, 33.67 N, -117.73 W

Design Spectral Response Acceleration Parameter: Sps= 0.995 g
(refer to attached sheet from USGS)

Bearing wall system, Light Frame (wood) walls sheathed with wood structural panels rated for
shear resistance.

ASCE7-10 Table 12.2.1 Response Modification Factor: R = 6.5
Importance Factor I. = 1.0

Sps

o

For dead weight W= 54,000 1b (measured)

Seismic Response Coefficient C, = C, =0.153

Seismic Base Shear V =C; W =0.153(54,000 Ib) = 8,300 Ib

Shear capacity per anchor is 1500 Ib.

In order to meet Solar Decathlon Building Code Requirements and the constraints of the floor
plan configuration, the project will use a total of eight ground anchors (four anchors along each
outer wall). Refer to the Ground Contact Plan.
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Ground Contact Plan:

FOUNDATION BLOCKING

1" OIA. A35 STEEL
ANCHOR WITH NUT AND

1" GAP BETWEEN BLOCKING ——
WASHER (COUNTERSUNK)

12 GA STRAP
W/ TWO LAG BOLTS
INTQ 6X6
\ -H; AE
W
o
7ea1e
Ea
LS
] B T e TR S 1
&
N
f-1-512
o# o
1" DIA. A36 STEEL

ANCHOR WITH NUT AND
WASHER (COUNTERSUNK)

1" DIA. A36 STEEL
ANCHOR WITH NUT AND
WASHER (COUNTERSUNK)

e 13-8°
# WEST MODULE
DECK BLOCK PIER
GROUND CONTACT PLAN SYSTEM, TvP

A1
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Floor Framing Plan

Delta T-90 House
Norwich University
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Roof Framing Plan

Delta T-90 House
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Roof Joists Framer Series Grade M-12

Allowable Stresses:

Fy, = 1600-psi  Fy, = 175-psi  E:= 1600000-psi

Member Properties d:=11.25-in b= 1.5in
2 3
b-d'] 3 b-d’ 2
Sy = ( T Sx=alew L= — L =1780n' A=bd A=169in
joist spacing dead load roof live load  snow load
Joist Span and Loads L:=139ft S:=2f Wy = 15-psf wy = 20psf  w = 70-psf

Loads on Joists (per foot of joist)

\le = wdl-S ‘le = 30p1f “"l_l = “-']I‘S “Tll = 40p1f V\"Sl = \"\-'SI-S ‘V‘>l = 140 plf
Weervice = max(Wq, Wy + 11“'-“(\“'11-“'751)_) Weervice = 170 plf
Analysis:
2
. T L 2 7 . T L 7 o 1-3
Mpax = [“servicc)'? Moy = 4-1-kip-ft Vinax = [“'service)'? Vinax = 1.2:Kip
Mmax ) <s o . ) 3 Vmax N 5 oo < S i
f, = S f, = 1557-psi Fy, = 1600 psi f, = 3 f, = 105-psi F, = 175 psi
Deflections:
swyL?
Agi=— Ay =0413.m < A allaweahlae ©= A allawahle = 04610
21 384.E.1x a1 )I_CILIUW([UIL "‘\‘60 )I._(ll_lU\"ClUI.L
r ) 4
5-(Wgp+ Wep) L . L .
Atotal = SIEL Aroral = 0-50-in < Ao allowable = 240 ATotal allowable = 0-70-in
I
81 ROOF JOIST DETAIL
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Design Maps Summary Report

2 USGS Design Maps Summary Report

User—Specified Input
Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Page 1 of 1

Norwich University Solar Decathlon Project

Sun March 31, 2013 23:14:13 UTC

2012 International Building Code

(which makes use of 2008 USGS hazard data)

33.67°N, 117.73°W
Site Class D — “Stiff Soil”

Risk Category I/11/111
Santa Ana’ lustin Silverada
o T,
5} i3
(4] Santiag
. % Peak
Memarial @ 2, i
Park a
e
- Irvine ALtk
Echao
Costa Mesa Run Park L] & il Trabuco
Oak Creek s
74 Community Park
(72 L= .. Lake Forest
asta Mesa ; ‘m.\
v, N
swport United States '
each San dg:;}:m-n Laguna "2
: Waoods Missi y
Cefo (& Corona (73) Ission S .
S Del Mar Viejo  SHSS L e
USGS—Provided Output
Se= 1.493g Sws = 1.493g Ses = 0.995g
S, = 0.554g Sw= 0.83lg S = 0.554¢g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and

select the “2009 NEHRP” building code reference document.
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2 UUSGS Design Maps Detailed Report
2012 International Building Code (33.67°N, 117.73°W)

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S;). Maps in the 2012 International Building Code are provided for Site
Class B. Adjustments for other Site Classes are made, as needed, in Section 1613.3.3.

From Figure 1613.3.1(1)"" Ss=1.493 ¢
From Figure 1613.3.1(2)™ S, =0.554¢

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Site Class Vs N or N, Su

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:
e Plasticity index Pl > 20,
e Moisture content w = 40%, and
e Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m2

http://geohazards.usgs.gov/designmaps/us/report.php?template=minimal &latitude=33.67&... 3/31/2013
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Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake
spectral response acceleration parameters

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

Ss < 0.25 Ss = 0.50 Ss = 0.75 Ss = 1.00 Ss =2 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and Ss = 1.493 g, F, = 1.000

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S: =0.10 S; =0.20 S: =0.30 S: =0.40 S; =2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = D and S; = 0.554 g, F, = 1.500

http://geohazards.usgs.gov/designmaps/us/report.php?template=minimal &latitude=33.67&... 3/31/2013
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Equation (16-37): Sws = F.Ss = 1.000 x 1.493 = 1.493 g

Equation (16-38): Sw = FS:

1.500 x 0.554 = 0.831 g

Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Ses = % Sus = %X 1.493 = 0.995¢g

Equation (16-40): Sos =% Sw =% x0.831 =0.554¢g

http://geohazards.usgs.gov/designmaps/us/report.php?template=minimal &latitude=33.67&... 3/31/2013
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Section 1613.3.5 — Determination of seismic design category

SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

TABLE 1613.3.5(1)

RISK CATEGORY
VALUE OF S

I or II III v

Sos < 0.167g A A A

0.167g < Sus < 0.33g B B C

0.33g < S, < 0.50g C C D

0.50g < S.s D D D

For Risk Category = I and S,s = 0.995 g, Seismic Desigh Category = D

TABLE 1613.3.5(2)

SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S;,
IorIl III Iv
So: < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g = S;; < 0.20g C C D
0.20g < S;. D D D

Page 4 of 4

For Risk Category = I and S,; = 0.554 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above.

A\

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

2. Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Figl613p3p1(2).pdf

http://geohazards.usgs.gov/designmaps/us/report.php?template=minimal &latitude=33.67&... 3/31/2013
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HONDA EU65001S MOBILE GENERATOR ENGINE GX390

Model Number: EU6500Is or equal
Location: Construction Staging Area
Dimensions:

Height: 27.5”

Length: 33.5”

Width: 26.4”
Electrical:

Wattage: 6500 Watts

Voltage: 120/240 Single-Phrase
Available: Parkway Lawnmower Shop, Irvine CA

Project Manual Manufacturer’s Specificat
August 22, 2013 TS oD endix B
U.S. Department of Energy 2013 Page |3



FEATURES SPECS QA REVIEWS ARTICLES ACCE

Madel Mumber: EUB500IS
Manufacturer: Honda
Made in USA: Mo
. Engne
Brand: Honda GX
Starting System: 12-Volt Key Start w/ Recaoil
HP/CC: 389 cc
Consumer Engine Warranty: 3 Years

Commercial Engine Warranty: 3 Years

Engine RPM: 3600 RPM
Low Oil Alert: Yes
Cast Iron Sleeve: Yes

Product Specs

Woltage 120/240 Single-Fhase

Freguency: 60 Hertz

Alternator: Inverter

Auto Voltage Regulation: Yes

Fuel Type Gasoline

Rated Amps: 23 Amps @ 240 Valts (Single Phase)

Fortability Kit: MeverFlat

Tank Size: 4.5 Gallons

Fuel Tank Material: Metal

Fuel Gauge: Yes

ldle Control: Yes

Hour Meter: Yes

Woltage Meter: Yes

Lifting Eye: Mo

Battery: Included {350 CCA)

Decibel Rating @ 3m G0

Weight: 260 Lbs_ (117.94 kilograms)

TR ?S_ELKEEAWKE?.EH
(85.09 x 67.06 x 69.85 cm)

Consumer Warranty: J Years

Commercial Warranty: 3 Years
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ULTRA TECH CONTAINMENT PAN

Model Number: 2352
Dimensions:

Length: 54”

Width: 29 3/4”

Height: 3 1/2”
Weight: 34 Ibs.
Containment capacity: 14 gallons
Available: UltraTech International

Project Manual , P
August 22, 2013 Manufacturer’s Specifications
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About Us

Distributors Products

Products

Ultra-Containment Trays®

New Products

Featured Product

Home >> Spill Containment >> Other Spill Containment Products »> Containment Trays

{ Call Today:
» 1-800-764-956
1-904-292-901

Resources Contact Us

Spill Containment
Spill Containment Pallets
Spill Decks
Hard Top Spill Pallets
IBC Spill Pallets
Spill Cantainment Berms

Railroad Spill Containment

Other Spill Containment
FProducts

275 Containment Sump
550 Containment Sump

1000 Containment Sump

Containment Sump
Flexible Model

Containment Trays
Crum Rack Containment
Systems

Drum Trays

Drum Truck

Eack Containment Tray
Rack Sump

Safe Connect

Safety Cabinet Bladder
Systems

Self-Bailer

=pill Collectors

Spill Trays

Stacking Shelf

Utility Trays

Utility Trays Flexible Madel

Stormwater Management
Storm Drain Products

Erosion Control Products

Qutdoor Spill Containment

Versatile Secondary Containment For Small Containers And Packages .‘
» Low profile, 16.5 gallon sump is perfect for spill containment of S-gallon pails, ~%

batteries, safety cans, dry cleaning waste drums and leaky machine pars.

+ Optional 2" x 4’ grating elevates containers from spilled liquid — features 14 gallon

containment capacity with grating.
s Al polyethylene construction will n

ot rust or corrode.

‘Eco-s_marf

'

+ [eets EPA Container Storage Regulations for small packages with grating in place.

Ultra-Containment Tray without Grating

Part®? 2351 Yellow
Part# 2328 Black

Dimensions: 547 x 29 314" x 3 1/27 (1,372
mm x 89 mm})

Weight: 171bs. (7.5 kg)
Spill Containment Capacity: 16.5gals.(6
Options: Grating Part #0420

See this product in our e-catalog

Compliance 40 CFR 264.175
Chemical Compatibility

ULTRA-CONTAINMENT TRAYS®

Ultra-Containment Tray with Grating

Part®? 2352 Yellow
Part# 2350: Black

mm x 756
¥ 89 mm)

Weight: 24 1bs. (15 kg)

Z2L) Spill Containment Capacity: 14 gals.(53 L)

Other products you may be interested in;

(-

Dimensions: 547 x 29 347 x 3 127 (1,372 mm x 756 mm
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3 1/2” 16D NAIL HOT DIPPED GALVANIZED SMOOTH

Model Number: 16HGBXBK
Location: Deck, Roof Joists, Floor Joists
Dimensions:
Length: 3.5”
Finish: Yellow Zinc
Available: Lowes
Price: $45.43

Project Manual Manufacturer’s Specifications
August 22, 2013 PR opendix b
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Your Store:
S Burlington, VT Storeinfo v Change w Find a Store

m N FREE 1 to 3-Day Shipping zzimgerser
W&VING_ Espaiiol | Help | Weekly Ads | Gift Cards | For Pros | Credit Card Services v

MyLowe's Departments v Inspiration ~ Projects ~ savings ~ | What are you looking for? ‘ Q H

a Signin Sign Up -ﬂ' Your Account ¥

Home: Search "3 1/2" 16D NAIL": (=] print
Grip-Rite 30 b 160 3.5-in Hot Dipped Galvanized Smooth Box MNails

You're shopping a store in: .
pping T Parcel Shipping

South Burllngton, VT Store Info v No, change store location. v Sent by carriers like UPS,
i@ | FedEx USRS, et

Grip-Rite 30 Ib 16D 3.5-in Hot
Dipped Galvanized Smooth Box
Nails -] s

tem #: 1840358 | Model # 18HGBXBK Blore Flchip
_. | Find 5tore Locations.

our order can be available for
pickup as soon as today.

* Be the first to write a review!

) $45.43

—
[ ™ Lowe's Truck Delivery
“our order will be ready for

e delivery to you from your
] selected store.

—
Grip-Rite 30 Ib 16D 3.5- $45.43
in Hot Dipped
Galvanized Smooth Box

oEnIarged Image Nails

Subtotal: 545.43
Description Specifications Reviews Q&A Qty.: |1
-
Length (Inches) 35 Finish ;':It\,-adrg?f;jd
Size 16D
S : : “ Save ltem [ ]
Gauge 10.0 Color/Finish Family Gray/Silver i
Shank Type Smaooth BicIRN| et . it} SetaReminder i ]
Package Unit of Measurement Pound(s
Head TYPE Flat Pack - aQ & 300 I: ] Go to Your Account »
: ackage Quantity i
Material Steel Related Items
- Grip-Rite 30 Ib
Customers Also Viewed 8D 2 5-in Hot
Dipped...
— Not et Rated
$45.43

Grip-Rite 5 Ib 6D
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Delta T-90 Team
Norwich University

3” 16D NAIL HOT DIPPED GALVANIZED SMOOTH

Model Number: 10HGBX5
Location: Foundation
Dimensions:

Length: 3”
Available: Lowes
Price: $17.97

Project Manual
August 22, 2013
U.S. Department of Energy 2013
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m “IMBROVING

FREE 1 to 3-Day Shipping &5 mre o

Espaiiol | Help | Weekly Ads | Gift Cards | For Pros | Credit Card Services w

MyLowe's

Departments

Inspiration ~

Projects ~

Savings

Q

me: Search "3" 100 NAIL":

p-Rite 5 1b 100 3-in Hot Dipped Galvanized Smooth Box Mails

Grip-Rite 5 Ib 10D 3-in Hot Dipped
Galvanized Smooth Box Nails

tem # §%932 | Model#: 10HGBXS

#90ek Be the first to write a review!
w $17.97

o Enlarged Image

!

Description Specifications Reviews Q&A

-

Length {Inches) 3.0 s Hot dipped
e 10D galvanized
Gauge 105 Color/Finish Family Gray/Silver
Shank Type Smooth Interior/Exterior Exterior
Head Type Flat Fackage Unit Df Measurement Poundis)
Mot Steel Package Quantity 50

!

Customers Also Viewed

.

Grip-Rite 5 Ibs 9-
Gauge 3-1/2-in Hot
Dipped...

o ok
$16.78

Top Choice 4 x 4 x
& #2 Prime Treated

Count

Grip-Rite 500-

Top Choice 2 x 4 x
& #2 Prime Treated

Galvanized/Uncoated Lumber
Not et Rated *

$13.93

$3.57

1/2 x 4 x & Pine
Sheathing Plywood

bk
$31.97

[=] Print

Grip-Rite 5 Ib 10D 3-in
Hot Dipped Galvanized
Smooth Box Nails

FREE
Store Pickup

“our order can be available for
pickup in Lowe's OF &
Burlington, VT today.

Change Store »

Lowe's Truck Delivery

our order will be ready for
delivery to yvou from your
selected store.

Parcel Shipping

Sent by carriers like UPS,
FedEx, USPS, etc.

$17.97

Subtotal: $17.97

“ Save ltem (5 ]

it Seta Reminder i )

Go to Your Account »

Related ltems

Top Choice 2x 4

x 8 #2 Prime

Treated Lumber
o

$3.57

Grip-Rite 5-Lbs.

A A - TE—a
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THE HILLMAN GROUP 4” TORQUE SCREWS

Model Number: 47376
Location: Deck
Dimensions:
Thickness: #10
Length: 4”
Available: Lowes
Price: $79.47

Project Manual , I
August 22, 2013 Manufacturer’s Specifications
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FREE 1 to 3-DAY SHIPPING 3% med

Help | Weekiy Ads | Ot Cards | For Pros | Cradit Card Sarvioss v

Homa: Saarch ~4~ torque scraws™:
The Hiliman Group S Ioe #10 x 4-n Fla-Head Gakanized Dual Torgue-Drive Deck

Screws

| What are you looking for?

The Hillman Group 5 Ibs #10 x 4-
in Flat-Head Galvanized Dual
Torque-Drive Deck Screws

RAME 433535 | Mooal = 4TITE

v ok ok ok Be ™e frst 10 wiits a reviewt

=

() print

FREE
Store Pickup

Your crgier will De ready fo¢
pickun Tom Lowe's OF §
Eurlinglon, VT by 08182013

JIREE |

Lowe’s Truck Delivery
Your orgar will De rasdy for
caivery 30 jOu Tom Lowe™s OF §
Burlinglon, VT by 08182013

3

|

Parcel Shipping
Unavaliatie for This Order
Sern by camiers ke UPS,
FedEx, USPS, e

o

L

The HEman Group Sibs  $79.47

#10 x 4-In Fiat-Hsag
Galvanized Dual
Torque-Drive Dack
Screws

Subtotal: §79.47
ay:fi |

Add to Cart | +

$79.47
© nierosaimsoe
[ {JESN Pute| [Wrweet|{o] T o
Description Specifications Reviews Community Q8A
s

Screw Thickness =10 Materisls Fastenad Wood to wood

Thread Style Coarse  Finish Galvanzed/Uncoated

Screw Length (Inches) 40 Color/Finish Family Gray/Silver

Head Typs Flat Materizl Ste=l

- Cual Package Unit of

Drive torque \essurement Pound(s)

Foint Type Standard Package Cuantity 5.0

Use Location Exterior
Affiliated Websites Company Info Customer Care Services
Accassibie Home About Lowe's Contsct Us Cragit Card Servicas
ATG Storss Carsars How's Qur Site? Gift Cards
Efficiant Homs Ethics & Compliancs Rebate Cantar GM Business Cholcs
Innovative Products Invastor Relations Recalls & Product Safety In-stors Sarvicas
Iris Smart Home Low Prica Guarantss Rsturns / Exchangas Instaiiztion Servicas
Kobait Tools Lows's Canada shipping & Dalivery International Customsrs
Lows's Craativs losas Lows's Maxico Lows's Protaction Pians
Lows's Moblla Sits Lows's Newsroom Lows's Suppliars
Lows's Moving Canter $ite Diractory Racjeling Cantar Locator
Lows's Plant Guide Social Responsibiity $pacial Ordars
LowssForPros Sustainabinty Policy

Tsam Lows's Racing

% sava itsm o

il sstaRemincer @
Go o Your Asoount »
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GRK FASTENERS 8 X 2 1/2” FINISH TRIM HEAD SCREWS

Model Number: 115730
Location: Deck, Furniture
Dimensions:
Screw Thickness: #8
Length: 2 1/2”
Available: Home Depot
Price: $28.52

Project Manual Manufacturer's Specificat
anufacturer’s Specifications
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= -
[ e

— &
& . Tool & Truck Rentsl | Getitinstabsa | ForthePros | GirtCaras | Help W Cart
s
AN Q Your Store: Williston #4501 iCrange) Store Finder | Local Ad | Credit Center | Savings Center

Shop By
Department . Search All v | What can we help you find?

Homs > Tools & Harowars > Harowars > Fastensrs > GRK Fastansrs

noas4yeE

GRK Fasteners 8 x 2-1/2 in. Finish Trim
Head Screw (420-Pack)

Model # 115730 Store SKU # 523436

| wirie ™e First Review »

$28.52 / each

N§ store Ony

& BuyOniine, Picx Up In Store Toasy
Checx Stors Inventory +

(B e ) VR

Product Overvisw - Spacinications ~ Customer Reviews ~ Shipping Options ~

PRODUCT OVERVIEW

GRK FINTrm Head Screws are an excelient Choice for most fine carpentry applications. The FINTIIM is 3ls0 suRadie 10r the Instaliation of
Wwinoow exension jJamds and moulding. Special features Include W-cut threads and Zip Tips %0 help prevent wood pIRing. The screws are
Climatek coaned for corrosion resistance

+ Use r composhe 0aCks and trim applicanions
+ Song heads and star head recess
* No pre-grilling
o Zip-lp sel-iapping screws
o WY-cut Treacs help prevent wood spilming
o MFG Moodel #: 115730
e MFGPan#: 115730
Retum ToTop ~
SPECIFICATIONS
Aszembizd Deph () 016¢in Assempled Heignt () 25n
Assemidied Wi (In) 0164 Color Family Wellics
Fashener Type Speclaky Fasener Manutaciurer Warranty No
Package Quantiy 420 Product Deph (i) 0.164
Product Height (In.) 25 Product Weilgnt (B.) Q0007
Product Wigh (in.) 0.164
Retum To Top ~

n Project: How-To v

$ign In or Register
Your Account v

Pick Up In
Store
Free

Rem Not Sold
at vwimiston _

Ched ety o0

- ADDTO

!

+ADD TO MY LIST l

CUSTOMERS WHO
VIEWED THIS ITEM
PURCHASED...

"‘--..I

$262.99

22 Catar Yauow
Booster (100-Pack)
NOT YET RATED:

gl




A Delta T-90 Team
‘ h Norwich University

PRO-TWIST 1LB 6 X 2-1/4” BLACK SQUARE TRIM SCREWS

Model Number: TH2141
Location: Flooring, Furniture
Dimensions:
Screw Thickness: #6
Length: 2 1/4”
Available: Lowes
Price: $8.24

Project Manual Manufacturer's Specificat
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£ monm smgnup

% Your Acoount v

™ RS vinG

OYourtbn:
S Burlington, VT sforeinfo v Change v Find a Sore

= ® cat

FREE 1 to 3-DAY SHIPPING &%

Halp | Weekly Ads | OF Cards | For Pros

i Credit Card Bervices s

Products ~

Ideas & How-Tos ~

MyLowe's

Ql

Homa: $aarch =2 1/4 trim head screw™ : ) Print
Pro-Twist 1 1 6 x 2-1/2-In Black Square Drve Trim Screws
Pro-Twist 1 Ib 6 x 2-1/4-in Black
Square Drive Trim Screws f= Store Pickup
mem = 227352 | Model s THI141 | Yeercoer can e suaiacie fe
e ke ok k@ 3 reviews| Wnits & ravisw B Ceraacton. V¥ tosay.
sa 2 4 Change Edore »
| Lowe’'s Truck Delivery
Your onger will e ready for
gelivery 10 yOu Tom your
()| seesessie
et Parcel Shipping
Sert: by camers ike UPS
= | FedBx USPS. e
| |
@ =veroraimege —
Pro-Twist 1106 x 2-114- s
In Biack Squars Drive
0 = Pinit W Tweet |0 R+ 0 Trim Scraws
Subtotal: $8.24
g o aty:[1 |
Description  Specifications Reviews Community Q8A i E—
.
Screw Typs Trim Head astener Length (Inches) 225 —
Screw Style Wood to Metal  Fastener/Connector Color/Finish * savsitsm o
Screw Name Trim Fastener/Connector Material Stesl
Use Location Interior/Exterior Fastener/Connector Package Quantity  187.0 il sstaRemincer O
Fastener Category Screws ©0 fo Your Acoount »
Related Iltems
Customers Also Viewed Pro-Twiet 1 Ib
Black 58-In 1 6-
In Trim...
e,
[ — $8.24
\/,’
Pro-Twist 1 Ib Grip-Rite 1 Ib 2~ Simp=zon Strong-
Black 5'2-iInx6 Inx2-1/4-n PGP Tie Swaneze Grip-Rite 1 Ibs
In Trim._.. White PVC... Trim Head 6- #8 1 3-In Bugle-
; ; Lobe... Head Black...
$8.24 $11.88 * M &k KKK
$31.33 §4.37
Grip-Rite 1 Ibs
#6 X 2-1/2-In
o ok
§4.37
Affiliated Websites Company Info Customer Care Services
Accassibie Home About Lowe's Contact Us Cragit Card Sarvicas
ATG Stores Carsars How's Our $its? Gift Caras
Efficiant Homa Ethics & Compliance Rebate Cantar GM Businass Choics
innovative Products Invastor Relations Recals & Product Safety In-$tore Sarvicas
iris $mart Homs Low Prica Guarantss Returns / Exchanges instatiation Sarvicas
Kobait Tools Lowe's Canada Shipping & Daltvery Intarnational Customars
Lows's Craative losas Lowa's Maxico Lows's Protaction Pians
Lows's Moblis Site Lows's Newsroom Lows's Suppars
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GRK FASTENERS 5/16 X 6” RSS SCREWS

Model Number: 112235
Location: Deck
Dimensions:
Diameter: 5/16”
Length: 6”
Available: Home Depot
Price: $11.64
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Department -
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faaroh AN °|'t &M8x8 n ij“ﬁ HowTo v $£fln - lh-lcﬂ’v

Mo ) Sewch Mesoite for TRk IS x T

B OERBE

GRK Fasteners 5/16 x 6 in. RSS
Screws 10-Count Blister-Pak m W raat e

Moce @ 113238 Tore SO0U 8 T4

| Wnte I ne Firet levww A

tarn Nt Soe
= Wilafion
$11.54 / package Oreck nerty
WO e
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A36 STEEL ROD

Model: 518
Location: Foundation Anchor
Size:
Length: 48”
Diameter: 1”
Material: A36 Steel
Available:

Project Manual , I
August 22, 2013 Manufacturer’s Specifications
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HR Steel Round Bar

Hot Rolled Steel Round, is widely used for all general fabrication and repairs in industrial
maintenance, agricultural implements, transportation equipment, arnamental wark, etc. HR Steel

Founds have a slightly grainy textured finish.

G O 0 0 0 0 O

Specifications: ASTM A26
AKAHRE round, round bar
Applications: frame work, braces, supports, shafts, axels, etc.
Warkabkility: Easy to Weld, Cut, Form, and Machine
Mechanical Properties: Brinell = 112, Tensile = 58-80,000 +/-, Yield = 36,000 +-
How is it Measured? Diameter (&) X Length

Available Stock Sizes: 24, 4ft, &ft, &ft, 107, 20ft or Cut to Size

Stock lengths may vary +~ 14"
Flease call if you need specific lengths

S 4
°

MEW Cut-to-Size Service available on these items! Call 1-859-745-2650 for details.

Product Type

Item Size & Description
{inches)

Click! Arrow to

Select Size

Qty

Email Frend *

R114

R1516

R138

R112

R138

R134

R178

R11

R1114

R1112

R1134

R12

R1212

R13

HR CC Steel Round

HR CC Steel Round

HR CC Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-26 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-26 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-26 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

14 inch Dia. Round Bar

5/16 inch Dia. Round Bar

38 inch Dia. Round Bar

112 inch Dia. Round Bar

5/8 inch Dia. Round Bar

34 inch Dia. Round Bar

718 inch Dia. Round Bar

1inch Dia. Round Bar

1-1/4 inch Dia. Round Bar

1-1/2 inch Dia. Round Bar

1-3/4 inch Dia. Round Bar

2 inch Dia. Round Bar

2-1/2 inch Dia. Round Bar

3 inch Dia. Round Bar

Select ...

Select ...

Select ...

Select ..

Select ...

Select ...

Select ...

Select ...

Select ..

Select ..

Select ...

Select ...

Select ...

Select ..

[« [ [ [ [ [ B RS E] R E]

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price
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TRUFAST #12 6” DP FASTENER

Model Number: DP-6000
Location: Roof to attach Densdeck

Project Manual
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® \“\\5“- PRODUCT INFORMATION
T””F As T e #12 DP Roofing Fasteners

PRODUCT DESCRIPTION

TRUFAST® #12 DP Fasteners are specifically engineered to secure insulation, coverboards, and base sheets to
corrugated steel (16 — 22 ga.) and wood substrates. Featuring a #2 double flute self-drilling point and exclusive
tapered entry thread design, they penetrate steel quickly and offer exceptional back-out resistance.

APPROPRIATE ACCESSORIES

Use with TRUFAST® Metal Insulation Plates MP-3000 and MPR-3000.

F

CODE APPROVALS & LISTINGS -
L

P Global < FM > Miam-Dade Couny (EEmm—
4

APPROVED >

State of Florida - FL#: 4500 CE European Technical Approval ETA 09/0375 o
&

o

.

MATERIAL SPECIFICATIONS o
Material: SAE (1022, heat treated Manufacturing Location: Bryan, OH USA ;
Coating:  Tru-Kote™ Epoxy E-Coat LEED® Eligible Recycled Content:  20% #

LA N

PRODUCT SPECIFICATIONS
|

PART LENGTH (See Chart Below)

L AR

THREAD LENGTH (See Chart Below)

—| pa3s 110 »‘

13 THREADS/INCH J

#3 PHILLIPS £.160 MAJOR DIA. 8.214 #2 DRILL POINT
FLAT TRUSS HEAD 2.110
PRODUCT SELECTION

Part No. Part Length Thread Length Pkg. Qty. Pkg.Wt.  Pallet Qty.
DP-1625 | 1-5/8” 413 mm | 1-5/8" (Full) 41.3 mm | 1000/Bucket | 11.8 Ibs. | 80,000
DP-2250 2-1/4" 57.2mm  2-1/4"(Full) 57.2mm 1000/Bucket 16.2Ibs. 80,000
DP-2875 | 2-7/8" 73.0mm | 2-7/8"(Full) 73.0 mm | 1000/Bucket | 19.7 Ibs. | 80,000
DP-3250 3-1/4" 82.6 mm 2-7/8" 73.0mm 1000/Bucket 21.5Ibs. 80,000
DP-3750 | 3-3/4" 953 mm 2-7/8" 73.0 mm | 1000/Bucket | 24.6 Ibs. | 80,000
DP-4500 4-1/2" 1143 mm 3-7/8" 984 mm 1000/Bucket 28.8Ibs. 60,000
DP-5000 5" 127.0mm 3-7/8" 98.4 mm | 1000/Bucket | 31.5Ibs. | 60,000
DP-6000 6” 1524 mm 3-7/8" 984 mm 1000/Bucket 37.11lbs. 60,000
DP-7000 7" 177.8 mm 3-7/8" 98.4mm | 500/Bucket | 20.9 Ibs. | 40,000 Enlarged to show detail.
DP-8000 8"  203.2mm 3-7/8" 984 mm  500/Bucket 23.91bs. 40,000

Form No. TF-1201



TRUFAST

#12 DP Roofing Fasteners

PERFORMANCE DATA

Property Standard Average Ultimate Value
Tensile Strength: ASTM F606-10 2500 Ib.
Shear Strength: NASM 1312-20 1900 Ib. (thread zone)
Corrosion Resistance: FM 4470, DIN 50018 < 15% Red Rust after 30 cycles

Average Ultimate Pullout Values in Corrugated Steel Deck Substrates

Thickness 24 ga. 22 ga. 20 ga. 18 ga. 16 ga.
Yield Strength | 36.5ksi | 33.0ksi | 80.0ksi [ 102.0ksi | 33.0ksi | 80.0ksi | 102.0ksi | 33.0ksi | 80.0ksi | 102.0ksi | 33.0ksi | 80.0ksi | 102.0ksi
Pullout (Ibf) 230 285 410 465 355 505 580 540 715 800 710 1000 1145
Average Ultimate Pullout Values in Wood Substrates
APA Rated 0SB APA Rated Plywood
Thickness 7/16" 15/32" | 19/32" | 23/32" | 15/32" | 19/32" | 23/32" SPF #2
Pullout (Ibf) 265 300 325 440 365 475 720 700*

* Ibf./in. of thread penetration, including tip.

INSTALLATION GUIDELINES

For Steel and Wood Decks: Using the #3 Phillips drive bit provided and a 0-2500 rpm screw
gun, install the fastener into the deck. The fastener must penetrate the deck a minimum of 34,
as measured from the underside of the deck to the fastener tip. Care should be taken to orient
the fastener perpendicular to the deck and not to overdrive the fastener to prevent damage to
the insulation or membrane.

DISCLAIMER

The performance specifications published in this TRUFAST product literature are based on
controlled laboratory tests and are intended as a guideline only. They are not guaranteed in
any way by the ALTENLOH, BRINCK & C0. U.S., INC. (the manufacturer), since building design,
engineering, and construction, including workmanship and materials, are beyond the control
of the manufacturer. The manufacturer recommends that pull-out tests be conducted to
verify the substrate provides adequate pull-out values.

TRUFAST® #12 DP Roofing Fasteners are manufactured by the
ALTENLOH, BRINCK & (0. U.S., INC. and are sold through leading roofing

and building materials distributors across the U.S. and Canada.

Email: sales@trufast.com -

SINCE 1823

ALTENLOH, BRINCK & CO. U.S,, INC.

02105 Williams County Rd. 12-C « Bryan, OH 43506
Phone: 419-636-6715 or 800-443-9602 - Fax: 419-636-1784

www.trufast.com
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TRUFAST HEAVY DUTY DRILL POINT FASTENERS

Model Number: HD-HV8000
Location: TPO Roofing with metal plates

Project Manual
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SIP Fasteners

Construction Fastening Solutions l

For Structural Insulated Panel and Nail Base Construction

APPLICATION
TRUFAST SIP Fasteners are specifically engineered for attaching structural insu-
lated panels (sips) and nail base panels to wood and metal framing.  Featuring o
large, pancake head style with a 6-lobe drive, TRUFAST SIP Fasteners drive quickly
and smoothly, and draw panels securely without the need of a washer. And only
TRUFAST offers three fastener styles for use in wood, corrugated steel, and steel
members without pre-drilling! Contact your panel manufacturer or distributor and
ask to test drive a TRUFAST SIP Fastener, and see why they’re the #1 fastener in
the SIP industry.

PRODUCT FEATURES

* Case hardened and tempered for easy installation and long term durability.

* large diameter, low profile pancake head provides excellent pull-through
resistance without the need for a washer while eliminating “telegraphing” on
shingles, metal panels and other roof surface materials.

¢ 6-Lobe internal drive offers excellent bit engagement during installation, espe-
cially in high torque applications.

* Widest selection of fastener lengths in the industry for proper sizing to panel
thickness.

* Choice of 3 thread/point styles for job-matched performance in either wood or
steel substrates.

SIPTP SIPLD SIPHD

Thread Point Light Duty - Heavy Duty -

for Wood & Timber Drill Point for Drill Point for

Applications Corrugated Steel Thick Steel Member
Deck & Wood Applications
Applications

PRODUCT SPECIFICATIONS

Material: Case hardened and tempered carbon steel
Head Style/Drive: Pancake Head with T-30 Internal Drive
Head Diameter: 0.625"

Nominal Shank Diameter: SIPTP and SIPLD: 0.190”

SIPHD: 0.212”

SIPTP* and SIPLD: 2.750”

SIPHD: 3.875"

* 3” and longer fasteners; 2” and 2-1/2” fasteners are full thread
SIPTP: 2” thru 18”

SIPLD: 3" thru 18”

SIPHD: 6” thru 13-3/4"

Point: SIPTP: Gimlet Thread

SIPLD: #2 (0.135” dia.) Drill Point

SIPHD: #4 (0.225"” dia.) Drill Point

Epoxy e-coat (black)

Thread Length:

Overall Lengths:

Coating:

Passes more than 15 cycles (Kesternich) in accordance with DIN 50012

ALTENLOH, BRINCK & CO Group SINCE 1823



SIP Fasteners For Structural Insulated Panel and Nail Base Construction

PRODUCT SELECTION FASTENER DIMENSIONS
Length SIPTP SIPLD SIPTP THREAD POINT Gimlet Point
I (mm) Part # Part # Pkg. Qty. * rOAl 90 Nominal Shank Dia.
2 (51) SIPTP-2000 NA 500/Pail o X .
2-1/2 (64) SIPTP-2500 NA 500/Pail /v _] T R o285 Thread 0.
3 (76) SIPTP-3000 SIPLD-3000 500/Pai o 5 _ 4 2,750 Thread Length
3-1/2 (89) SIPTP-3500 SIPLD-3500 500/Pail 6-Lobe Drive 0.625 Head Dia.
4 (102) SIPTP-4000 SIPLD-4000 500/Pail SIPLD LIGHT DUTY DRILL POINT
412 (114) SIPTP-4500 SIPLD-4500 500/Pail ' 0,190 Nominal Shank Dic. #2 (0.135” dia.)
5  (127) SIPTP-5000 SIPLD-5000 500/Pai - f i Drill Point
5-1/2 (140) SIPTP-5500 SIPLD-5500 500/Pai m M~ ; e :
- LAY ih 0.255 Thread O.D.
6  (152) SIPTP-6000 SIPLD-6000 500/Pai T B : PR = e
6-1/2 (165) SIPTP-6500 SIPLD-6500 500/Pail 50 e 4 0,625 Hood bie, le———2.750" Thread Length————»|
7 (178) SIPTP-7000  SIPLD-7000 500/Pai PPy —
7-1/2 (191) SIPTP-7500 SIPLD-7500 500/Pail 0.212 Nomina! Shank Dia #u(g?Qf dia.)
8  (203) SIPTP-8000 SIPLD-8000 500/Pail v . f ' ‘ mren
8-1/2 (216) NA SIPLD-8500  250/Pail - '. s s
AEVRY AN ey ] 0.245 Thread O.D.
9 (229) SIPTP-9000 SIPLD-9000 250/Pail / . | ? Sl ek B .-mwe!':'.".'{f-..::'.-n.Ml‘.'.".‘!'-’.'-'fﬁ'..-.'..-..-... y rea
10 (254) SIPTP-10000 SIPLD-10000 250/Pai 1.30 4 -y ) 3875 Thread Lonah—1_ 07507 [+
. 6-Lobe Drive 0.625 Head Dia. : 9
11 (279) SIPTP-11000 SIPLD-11000 250/Pail
12 (305) SIPTP-12000 SIPLD-12000 250/Pail
13 (330) SIPTP-13000 SIPLD-13000 250/Box PERFORMANCE DATA
14 (356) SIPTP-14000 SIPLD-14000 250/Box Tensile Shear Head Pull-Thru Values
15 (381) SIPTP-15000 SIPLD-15000 250/Box Fastener Strength Strength 7/16" OSB SIP Panel
16 (406) SIPTP-16000 SIPLD-16000 250/Box
NOTE: Two T-30 Driver Bits included in each package SIPLD 3380 |bf. 2900 Ibf. 545 |bf. 630 |bf.
SIPHD 6000 Ibf. 3400 Ibf. 545 |bf. 630 Ibf.
Length SIPHD
in. (mm) Part # Pkg. Qty.
6 (152) SIPHD-6000 500/Pail Withdrawal Values in Wood*
8 (203)  SIPHD-8000 2R Specific Gravity ~ 0.67 0.55 050 0.46 043 0.36 0.31
9-3/4  (248)  SIPHD-9750 250/Pail SIPTP& SIPLD: 1429 1173 1067 981 917 768 661
11-3/4 (298) SIPHD-11750 250/Pail *Values are in Ib/in. of thread penetration
1334  (349)  SIPHD-13750  250/Box

Withdrawal Values in Steel
Type B Corrugated 22ga 20ga 18ga

=== T.30 Driver Bt SIPLD: 5101bf 645 Ibf 920 Ibf
i — 316" 14"

Structural Steel 16ga 13ga 12ga
SIPHD: 770 Ibf 1130 Ibf 1690 Ibf 3100 Ibf 4500 Ibf

NOTE: Two T-30 Driver Bits included in each package

Lateral Load Resistance
APPROVED

Fastener Main Member Side Member Load (Ibf.)
NOTE: All tests were conducted by an independent testing lab Y. SIPTP SPF 2x4 SIP Panel 943
Test results are offered only as a guide and are not guaranteed in .
any way by TRUFAST, LLC. SIPLD 22 ga. Corrugated Steel Nail Base 41
“Head Pull-Thru”, “Withdrawal”, and “Lateral Load” data reflect average SIPLD 7/16” OSB Nail Base 112

ultimate values.

SIPHD  1/8” Structural Steel SIP Panel 929

TRUFAST, LLC
02105 Williams County Road 12-C
Bryan, OH 43506

Phone: 419-636-6715 or 800-443-9602

Fax: 419-636-1784

Email: sales@trufast.com ALTENLOH, BRINCK & CO Group SINCE 1823
www.trufast.com
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HANDRAIL

Model Number: HR120W
Location: Ramp
Size:

Length: 10”

Diameter: 1 1/2”
Available: Railing Dynamic, Inc.

Project Manual Manufacturer's Specificat
anufacturer’s Specifications
August 22, 2013 pAppendix 8

U.S. Department of Energy 2013 Page |28



CUSTOMER SERVICE 1,877 420 RAIL (7245) UVEHELF MNEWS MYWISHLUST LOGIN

RAILING DY”AM'FSHNC' COMPANY | PRODUCTS | SUPPORT | DEALERS
rd- For home, for life.®

HAND RAIL HOME / PRODUCTS / ENDURANCE RAILING s HAND RAIL FHR120W

STOP SLIDER

HR120W

120" Vinyl Clad Aluminum Handrail - White

O PURCHASE THIS PRODUCT

LOCATE OUR DEALERS

ADD TS WISHLIST EMAIL AFRIEND

FEATURES

+ Product Type: Secondary Hand Rail
+ Warranty Type: Lifetime - Limited
+ Color: White

+ Materizl: Aluminum Stiffener [ Vinyl

WHATS INCLUDED

--____;n'
+ Vinyl hand rail lineal: 1
+  Aluminum hand rail stiffener: 1
+ |nstallation instructions: 1
MORE DETAILS

120" Vinyl Clad Aluminum Handrail - White

ADD T COMPARED PRODUCTS VIEW MY COMPARED PRODUCTS (0]



A Delta T-90 Team
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180 DEGREE LOOP

Model: HRHLW
Location: Ramp
Available: Railing Dynamic, Inc.

Project Manual , I
August 22, 2013 Manufacturer’s Specifications

U.S. Department of Energy 2013 A%%%réd%%



CUSTOMER SERVICE 1877420 RAIL (7245) LUWVEHELF MNEWS  MYWISHLIST LOGIN

RAILING DYNAM";S! INC. COMPANY | PRODUCTS | SUPPORT | DEALERS
rd- For home, for life.®

HAND RAIL HOME f PRODUCTS FENDURANCE RAILING FHAND RAIL F/HRHLW

STOF SLIDER

HRHLW

1807 Return Loop - White

TO PURCHASE THIS PRODUCT

LOCATE OUR DEALERS

ADD TOWISHLIST EMAIL A FRIEND

FEATURES

* Product Type: Secondary Hand Rail
= Warranty Type: Lifetime - Limited
+ Color: White

+ Naterizl: Aluminum Stiffener [ Vinyl

WHAT S INCLUDED

\) + Winyl 180° ADA returnloop: 1

# Aluminum hand rail stiffener: 2

MORE DETAILS

180° Return Loop - White

ADD TS COMPARED PRODUCTS WVIEW MY COMPARED PRODUCTS (0]



A Delta T-90 Team
‘ & Norwich University

90 DEGREE CORNER

Model: HRCNW
Location: Ramp
Available: Railing Dynamic, Inc.

Project Manual Manufacturer's Specificat
anufacturer’s Specifications
August 22, 2013 pAppendix 8

U.S. Department of Energy 2013 Page |32



CUSTOMER SERVICE 1.877 420 RAIL (7245) LUVE HELP NEWS MYWISHLIST LOGIN

@ RAILING DYNAMICS, INC. COMPANY | PRODUCTS | SUPPORT | DEALERS
rd- For home, for life.®

HAND RAIL HOME S PRODUCTS FENDURANCE RAILING FHAND RAIL FHRCHNW

HRCNW

507 Degree Corner - White

RCHASE THIS PRODUCT

LOCATE OUR DEALERS

ADD TOWISHLIST EMAIL A FRIEND

FEATURES

* Product Type: Secondary Hand Rail

* \Warranty Type: Lifetime - Limited
S # Color: White
# Materizl: Powder Coated Aluminum / Vinyl

WHAT S INCLUDED

* Powder coated aluminum 907 corner: 1

e
@

» Aluminum straight joiner: 2

MORE DETAILS

90" Degree Corner - White

ADD TO COMPARED PRODUCTS WVIEW MY COMPARED PRODUCTS (0]
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STRAIGHT RETURN

Model: HRSRW
Location: Ramp
Available: Railing Dynamic, Inc.

Project Manual Manufacturer's Specificat
anufacturer’s Specifications
August 22, 2013 pAppendix 8
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CUSTOMER SERVICE 1.877 420 RAIL (7245) LUWVEHELF MEWS MYWISHUST LOGIN enter keywords or ibe

@ RAILING DYNAMICS, INC. COMPANY | PRODUCTS | SUPPORT | DEALERS
rd- For home, for life.

HAND RAIL HOME /PRODUCTS /ENDURANCE RAILING SHAND RAIL fHRSRW

HRSRW

Straight Wall Return - White

TO PURCHASE THIS FRODUCT

LOCATE OUR DEALERS

ADD TOWISHLIST EMAIL A FRIEND

FEATURES

+ FProduct Type: Secondary Hand Rail
* Warranty Type: Lifetime - Limited

4 + Color: White

+ Material: Cast Aluminum / Vinyl

g — WHAT'S INCLUDED

+ Aluminum straight wall return: 1

+ Vinyl flange cover: 1

MORE DETAILS

Straight wall Return - white

ADD TC COMPARED PRODUCTS VIEW MY COMPARED PRODUCTS [0
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ADJUSTABLE JOINERS
Model: HRAJW

Location: Ramp
Available: Railing Dynamic, Inc.

Project Manual , I
August 22, 2013 Manufacturer’s Specifications
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CUSTOMER SERVICE 1.877 420 RAIL (7245) LUVEHELF MNEWS MYWISHLIST LOGIN

@ RAILING DYNAMICS, INC. COMPANY | PRODUCTS | SUPPORT | DEALERS
rdi For home, for life.®

HAND RAIL HOME / PRODUCTS / ENDURANCE RAILING /HAND RAIL FHRAJ

HRAJ

Handrail Adjustable Joiner

CHASETHI

ATE OUR DEALERS

ADD TOWISHLIST EMAIL A FRIEND

FEATURES

+ Product Type: Secondary Hand Rail
* Warranty Type: Lifetime - Limited

s + Materizl: Cast Aluminum

WHAT'S INCLUDED

\ +  Aluminum adjustable joiner (2 pc): 1

+ Stainlessstesl assembly hardware: 1

MORE DETAILS

Handrail Adjustable Joiner
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HRB MOUNTING BRACKET

Model: HRBW

Location: South and West Ramps
Finish: White

Available: Railing Dynamic, Inc

Project Manual Manufacturer's Specificat
anufacturer’s Specifications
August 22, 2013 pAppendix 8
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RAILING DY“AM"?S!'NC' COMPANY PRODUCTS SUPPORT DEALERS
- For home, for life.®
rdi.

HRBW

o

-

—
i e
(-Frcice LLL gty A

HAND RAIL

HRBW

Mounting Bracket - White

TOPURCHASE THIS P JCT

LOCATE OUR DEALERS

ADD TOWISHLIST EMAIL AFRIEND

FEATURES

+ Product Type: Secondary Hand Rail
+ Warranty Type: Lifetime - Limited

" + Color: White
+ Materisl: Powder Coated Aluminum / Vinyl

WHAT S INCLUDED

! ' . 3
+ Powder coated aluminum mounting bracket: 1
+ Stainless steel hand rail attachment hardware: 1

+ Vinyl snap fit screw cover: 1
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ALUMINUM CORNER

Dimensions: 4” x 4” x 3/8”
Location: Structural support for railings
Available: Capitol Steel

Project Manual
August 22, 2013
U.S. Department of Energy 2013

Manufacturer’s Specifications
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Cﬁnline Metal Supply

www.onlinemetalsupply.com

Aluminum | Brass | Bronze | Copper | Stainless Steel | Steel

Search entira store here...

Titanium | Tool Steel | Laminates | Phenolic | Plastics

Need help or have questions? Use our Live Chat to get answers now!

Categories Home [ 6061-T6 Aluminum Structural Angle 4" x 4" x 72" - (.375")
a— 8061-T6 Aluminum Structural Angle 4" x 4" x 72" - (.375")
v Aluminum Angle Availability: In stock
» Aluminum Channel .
» Aluminum Expanded Price: 378.68
v Aluminum Flat Bar
» Aluminum Perforated aty: 1
v Aluminum Pipe
v Aluminum Plate -OR- [ Chechout PB]FF'EF
» Aluminum Round Rod Ao 4 ;
v Aluminum Sheet The satfer, easier way to pay
v Aluminum Square Bar
v Aluminum Tube - Round i L.
» Aluminum Tube - Rect O Material Description
v Aluminum Tube - Square

Brass

» Brass FlatBar
v Brass Hex Bar

v Brass Round Rod
]

Brass Square Bar Double click on above image to view full picture

Bronze

= -

+ Bronze Round Rod

» Bronze Tube MORE VIEWS

Copper
v Copper Sheet | T ===
Stainless Steel I_
Stainless Angle
Stainless Flat Bar
Stainless Hex Bar
Stainless Perforated
Stainless Pipe
Stainless Round Rod
Stainless Sheet
Stainless Square Bar
Stainless Threaded Rod

Stainless Tube - Round
Stainless Tube - Square

- v T w W T W T T W W

6061 Structural Aluminum Angle has round corners on inside of the angle, it
provides higher strength and is commonly used in structural applications as
the name suggest. 6061 is one of the most commeon alloys of aluminum in use
today. It combines workabilty, weldability, and corrosion resistance into one
alloy with medium strength. Can be used for all types of applications. TG is the
most commeon temper available and offers good strength.

@ Material Specifications

SKU 3000055471
Alloy MNiA

Temper Mis

Shape Structural Angle
Leg Length (1) 4 inches

Leg Length {2) 4inches
Thickness 38 inch
Length 72 inches
Package Quantity 1 piece
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A36 STEEL

Thickness: 1/4”
Location: Transition between the end of the ramp and the ground
Available: Capitol Steel

Project Manual , I
August 22, 2013 Manufacturer’s Specifications

U.S. Department of Energy 2013 A%%%%d]ﬁg



1/4" x 4'W x 8'L ASTM A36 Steel Plate

Product Details

Length: & ft

Material: Steel
Specification: ASTM A36
Thickness: 0.2500"

Type: Sheet Stock

Width: 4 ft

Product Weight: 325.016 |bs.

General Information

Fastenal Part No. (SKU): 0953453

UNSPSC : 301022040

Manufacturer: Fastenal Approved Vendor

Category: Raw Materials = Sheet Stock Material = Sheet Material
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DIVISION 06WOQDS, PLASTICS,
AND COMPOSITES
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FLOOR JOIST AND RAFTERS

Model Number: Framer’s Series M-12 by Weyerhaeuser
Location: In line Floor Framing
Dimensions:
Length: 14’
Width: 11 1/4”
Height: 1 3/4”
Available: Weyerhauser

Project Manual Manuf 's Specifica
August 22, 2013 anufacturer’s p%%dgﬁg&ng
U.S. Department of Energy 2013 Page |45
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SILL PLATES AND TOP PLATES

Model: Framer Series by Weyerhaeuser
Location: Above and below wall studs
Dimensions:

Thickness: 1 3/4”

Width: 11 1/4”

Length: 14’

Project Manual
August 22, 2013
U.S. Department of Energy 2013
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ENGINEERED WOOD PRODUCTS #TH8100 SPECIFIER'S GLIDE

TREATED SILL PLATES,
COLUMNS, AND STUDS

Featuring StrandGuard® TimberStrand® LSL

» Treated with zinc borate, using a proprietary process,
for protection against insects and decay

= |GE ES accepted and meets AWPA treating standands
for Use Category 2

* Treated throughout—no need to field treat after
cutting or drilling

* Every plece is manufactured to be straight and true
for fast installation and minimal waste

* Limited product warranty

WOODEYWY.COM  1.B88.453.5358 A RE‘%}"EI’I]HEUSEI’




TECHNICAL INFORMATION

Trus Joist® StrandGuard® TimberStrand® LSL Allowahle Design Stresses
(100% Load Duration)

L3 1.5E
Eeam Orientatsan Plank Drsznkatica Beam Orientation | Plank Drientalion

Wedulus of elasticity E = 1.3 x 110 psi 1.3 x 1id® psi L5x 1= psi | 1.5 MF pai
Mjinted madubus of elarsiciyh fgg = G860 730 p=i G860 730 =i Tal 800 pea | TaZ 400 psi
Flanwral siress fy = L, 700 psi® 1,500 g 1,250 g2 I 575 pegiht
Comgression pergendicular iograin® F. = EA0 gsi B palll 776 pui | 825 psid
Etr-run'-pnﬁlhﬁ!m'l fg = LADD pesi 140D psi 1350 psi | 1,550 s
Homrontal thear parallel fe grain F, = 400 pui 150 =i A0 =i | 1540 paa

{13 Reference modulis of elaticly lar eam stabiliy and cohann stabdity cakubitions, pe NDS® 2005,

7 Far 17 ety For ather ceplis, makigly by [4 2
00 Wakue shown is for thickness apa 38"

() Fo uary Mt bt increased for duration af laad,
05 Far sl plake appkeations only.

Treated ar maireaied shuds

Trealed cslumn

General Notes
* Jinc berate is aa EFR-regishered biscide.

* Acceleraled testing {AWPA E12-04) indicates that addeag Fise barale doss net
increase mmisivity SirandGuand® teealment & ks comosive Bo fasieness and
connectons Than CCA o oifies coppér-basal alematines

* The SrandGusrd® freaiment process does not reduce design stressss for
Timberiramd® LS.

* For comglete desagn sad installatien imermatan regardiag wall Iraming with
TimbarSteasd® LSL, sefr b the Fus dver® U5 Wall Guide e yous region

(Reqeder T1-0003 e T1-9004)
* For comglete design sd installztien inermation regeediag TimberSirand® L3L professionzl ar local cae
colums, efi 1o the Tros Jist® Beam, Hasder and Cafuen Specibers Guide
(Receder T1-9000).
Strandbuart® TimberSirans® 151 framing materials are itended
for e i artected such a5 5ill
colamms, and stads. The American Hzad Protection
Connector Notes {8WPA) standards classily such apalications o3 e Categary 7.
SirandSaart® fiwberStrac® L0 may be sypported
Baolted Connections o comcrete foundalisns, uﬂu_uzm
* For beits isstalled gerpendiculss 10 face and loaded pasaliel 1 grain, wse & specilic n;um“umwun
A For comuiels marranty information, see the fimited warranty fr
* Far belts installed perpendiculss 1o face and loaded parpeadiculss 1o grain, use 3 SiramiGuars™ TimberSrand™ L3L (Reardes #77- 18051
specilic pravity of 058,
Mailed Connections

* For lalesl aail eapacity, use 3 speeilic pranily of 050,

* For withdramal nail cagacily, use a specie gravity of 042 in 1he adge and 050 is
the face.

Shear Walls

* Wen StrandGesed® TimberStrand® LSL sil plales sre used i shas-wall cosstesctos,
use the speeste pravily o the $1uds when determinng e slowshl shesr.

* Masimun edge nai spacisg lor 25 sill plate oae sow 51 4% pa-cerier,
* Masimun efge nail spacing lor 3 oill plate by sows at &% an-cemlis, stapgered.

AT Orillimg, raming, or mac iinieg wood prodycls pensyaier wong
dust, 3 subsianee kngws fa the Skats of Calfarmia b causs cancar For mars Code Evaluations:
infarmation ar Freposiion &5, wsil swe sy comimibm Spe HUD MR 12351 ICC ES ESR-1387
Call your Weyerhasuser represantative today to order StrandGuard® TimberStrand® LS. 1.BE8.453 8358
March 2012 .ﬁ., ‘Wepertatser, SiandGuaed, TimberStrand, and
. Tress Joist are regestesed tracemarns of Wieyrhagusor MR,
Il Sl g Sl © 2012 Weyerhaguser MR Company. &1l rights reserved.

prrann moeom. || o m mom
than orm pear o, conlec] yor
duakr or Wrye- baauner e,
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Delta T-90 Team
Norwich University

2 x4 WALL STUDS

Model: Framer Series M-12 by Weyerhaeuser
Location: Walls throughout house
Dimensions:

Thickness: 1 3/4”

Width: 3 1/2”

Length: 10’

Project Manual
August 22, 2013
U.S. Department of Energy 2013

Manufacturer’s Specifications
Appendix B
Page |50



WHY MAKE THE SWITCH TO
FRAMER SERIES® LUMBER?

Here's why—
» Limited preduct warranty

» Crown edge clearly marked
for Tast installation

* Performs mare consistently
than ordinary lumber

» Heldps ensure Smooth, fat
finizhed surfaces

The products in this guide are readity
available through our natonwide
riztwark of distributors and dealers. For
mone information on other applcatons
o pher Weyerhaeuser products, contact
wour Weyerhasuser representative.

SUSTAIMABLE
FORESTRY
IMITIATIVE
Ceatified Sourcing
werwsl prsgatany
T

STRAIGHT TALK ABOUT
FRAMER SERIES®" LUMBER

Weyerhaeuser's Framer Series® lumber is mechanically graded to virtually eliminate
warping, and each boand comes with the crown cleary marked to speed up
installation. With lumber like thiz, framing goes up fast. crews won't spend valuable
time culling. and there's less material waste when the job is done.

Each piece of Framer Series® lumber is performance tested to mest specific strength
and density requirements. Because it's more stable than commodity boands,

Framer Series® lumber is ideal for any application—even those where vertical-use-only
products aren’t allowed. That gives crews more flexibility at the job site and helps
reduce the potential for red tags.

Only Framer Series® Lumber offers so many benefits:

* Lirmited warranty against warnping.

* Floors, walls, and ceilings stay flat and even

* Fewear callbacks to repair dnywall cracks

= Crown edge clearly marked on each board

* Full lateral shear wall capacities—nio species reduction needead

= Meets or exceeds all building code requirements for framing lumbser

* Maold inhibitor helps material stay clean and bright, reducing product loss and
callbacks

Available Sizes

Bl BB I A L.
2ol 12'4a IF, in 2' increments W12
F &9 N1
] 12' 10 20, in ¥ increments W12
B, a1, 212 1010 in 2’ increments W12

Allowable Design Stresses (100% Load Duration)

W-B Grade M-12 Grade
Wadulus of dasiicily E = 1.4 % WF pai L& x 10% psi
Flexural siress fp = 1,400 gsi 100 psi
Tension siness fy = B0 pui E50 pai
Camprestion parpendiculr fe grain Fry, = 5ES gai 545 pai
Campressian paralisl bo gran fg = 1500 psi LJBTS pei
Herizantal shear parallel te grain Fy = 175 psi 175 psi

# Design vabees based on Fable 47, 05 ADO® Spnsiament

# ke sperific gravity of (LS5 when designing cansectians.

= W8 walees meet or enceed those af 82 5PF and M=17 values mest areceed those of 82 Sauthern pine, making
Framer Senes® Lumber acceptable for use in any cooe-svzleated application thal allows thase pradeds.

Maximum Wall Stud Spacing per IRC Table RE02_3(5)

Bearing Walls Walls

Siud Supgarling Supparting

Size ﬁ = o e iy e B s ﬂl ';_.“'-
i | ceilig sy | andceimg | andceiog | o :

ER wr Wae | Wac | - | Hac T3 | Hnc

L ur ﬂ'&l Wac | W ol 1 il ol 1

& Listed haghts are distances betwem points af Lrieral support placed pemendicelar to the plane of the wall

Feamaar Sores®™ Lumber Spocifes Quitae LE4000  Decombes 2011
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Level

Framer Series® Lumber Property Comparison

ILevel's Frames Seres lumber l& mechanically strength graded to indestry standands snd s designed using values

pulbdshed in Teble 4C the Amernican Wood Council's nDs* Zupplemant. In many cases it s useful to the specifier or
designer 1o understand how mechanlcally graded lumber design stresses compare with the common viswal grades of
lumber as weill &3 10 wnderstand where direct substitution into existing designs |s permissible.

Table 1: Comparison of Allowable Design Stresses - 100% Load Duration {psibm

M-12 Framer | &2 las | #2 Sou M-9 Framer
Property el D";‘EH w2 i # 182 SPF™ | #2 Hem-Fir™
:ﬂlﬂl.ll; ng 1,600,000 1,600,000 1,600,000 1. 400,000 1,400,000 1,300,000

Flexural stress, Fy, 1,600 1350 / 900 1500 / 675 1,400 1312 { BTS 1275/ 850
Tension stress, Fy 50 BE2 | 575 B25 | 550 a00 675 J 450 787 | 525
:“'m""m""‘";::" = 565 625 565 565 435 405
Iﬂiln;"t:;:::. E 1,675 1552 J 1350 1650/ 1450 1,600 1322 1 1150 1495 / 1300

Horlzonta m;:’ﬂ 175 180 175 175 135 150

{1) Design stresses based on Tables 44, 48 and 4C of the 2005 NDS® Supplement.
(2) Flexural, tenslon and compression parallel to grain stresses are slze dependent. Values for these siresses are
tabulated a5 nominal 2=4 §F 2%12 1o indicate the range of design stresses. M-Grades are not size dependent.

Floor Joists Wall Framing

= k48 and M-12 Framer Seres lumber can
be substituied for sny speciealgrads
combination of wall framing specified
using the convenBonsl comnsinsciion
provisions in IRC Table RE02.3(5). For
englnesred applications where the
designer of record has specified a
speciesigrade, refer o Table 3. Framer
Series products shown in teble may

Floor jolst spans for the species/grade combinations listed In Table 1
are provided in Tabde 2. M-12 Framer Seres lumber has & masximum
span greater than or sgual to the altemative speciesigrades shown and
can be substitvted for any of these four specesigrade combinations In
uniformly loaded floor jotst applications.

Table 2: Comparative Floor Joist Span Table - 100%: Load Duration

Size | Spedes and Grade | 12°o0c | 168" 0 | 1920 | 24" 0.0 replace any of the and Baade
M-12 Framer Serles 142 120" 121" 11%3~ combinations lsted below e,
#2 Douglas fir 142" 1200 11%8" 05"
28 “mTPI;'M 162 | 12400 | A1 1100 Table 3: Stud Substitution Table
136" 12:0e 118" 103"
#2 Hem-Fir 132 | 12w 11%3° 1002= Specios e Grade
M-12 Framer Serles | 18%0" 185" 155" 144" M-12 Framer Series
#2 Douglas fir 180 15%7" 14%3° 120" #2 Douglas firt"’
2¢10 | #2 Seuthern pine 18 18%1" 148" 131" #2 Sputhem pine
#1 #2 SPF 175 15%5" 141" 1.7 M-8 Framer Serles
#2 Hem-Fir 18%10" 15%2" 13.-10" 125"
w2 Hem-Fi
M-12 Framer Serles | 21.11* [ 10.11° 180" 17.E" T :jmsp-;
#2 Douglas fir 11" 181" 165" 14707
Zel2 | #2 Southern pine 21787 1810 172" 155" (1) Al sizes require verification by the
#1 #2 SPF 207 1710 163" LLLli specifier where horizontal shaar
#2 Hem-Fir 20=-4" 177" 16~1" 14°-4" ar IIH"I'IFITEEELEII'I FI’EI'FEHEIJ'ET ko

grain are limiting design controls.
Additionally, 2xd slzes reguine
werification where tension i a

limiting deshgn control.

= Table I3 based on:
— Uniform loads of 40 PSF live § 10 PSF dead
— Deflection critera of LI360 live load §IL240 total load
= Spans shown are hofzontal clesr distances between supports.

= Minimum bearing: 134" on wood or steel, 3° on masonry. Bearing across full width s reguired. Page 1 of 1

CONTACT US = 1.888.iLevald (1.888.453.8358) » www.iLevel.com

.ﬁw.m-dﬁ“h-nwmhdwrﬂ.ﬁmﬂm-rﬂﬂm.
Al righis resaral,



Level

Comparison of Design Values

iLevel's Framer Senies™ lumber and Weyerhasuser Premium™ joist are mechanically strength graded and
is wisually graded to industry standards and are designed using values published in

W eyerhasuser Pro Seres™ lum
the American Wood Cowncil's MO
how the design stresses of these three value-added products compare with common grades of lember. Table 1 provides
a comparizon of deskgn stresses and Table 2 provides s comparison of floor jodst spana. For additional information,
including additional floor, cedling jolst. and rafter span tables, download product literature from s llesel.com.

Table 1: Allowable Design Stresses — 100% Load Duration (psi)

Supplement. In many cases is It useful to the specifier or designer 1o understand

M-29 # M-12 #a w2 B-3 - 4
Property Prem Fra Douglas | So F =
ot | BT | gormarvae | Dl | Souiel | fnee | SPET | Hem-Fir
.;,,:J;ué 1,700,000 1,700,000 1600000 | 1,600,000 | 1600000 | 7400000 | 1,400,000 | 1,300,000
Flexural siress, Fy 1550 1850/ 1250 1600 1350 /900 | 15007975 1400 1312/ 875 | 1275/ 850
Tensbon stress, Fy 850 1050 / 675 #50 BE2 /575 | #25/550 800 675/450 | 787/525
to graim, F:-arp. 563 5a5 565 625 565 565 475 405
Compression 1552 4 1322/
paraliel 1o grain, F. 1650 1850 / 1600 1675 tim 1650 / 1450 1600 Lz 1495 / 1300
Horzental shear
paraliel to grain, F, 175 175 175 180 175 175 135 150

()
(2)
3

M-20 Premium Joist and M-12 Framer Seres design stresses exceed #1 Southemn pine for depths 2x8 and gresater.
Fro Serles Lumber can be ordered as elther #1 or #2 Southemn pine.
paraliel to grain stresses ane size dependent. Valees for thess stresses are
tabulated s nominal 2e4 § 2012 to indicate the range of design siresses. M-Grades sre not size depandant.

Flezwral, iension and co

Al mghts e

(4) M-12 Grade s 2x8, 2%10, 2x1.2 and longer length 2xd, 2x6. M-9 Grade B 2xd, 256 (lengths 10° and under). Refer to
LEB-4020 for detadls.
Table 2: Comparative Floor Joist Span Table — 100% Load Duration
Slze | Specles and Grade | 12" 0. | 16" 0. | 19.2% 0. | 24% 0. 4
M-29 Premium Joist | 145 | 13-1" 174" 11-5° ?“T:::'I:"D":E L
#1 Southern pine 14'-5% 131" 1E-4" 11°-8° :
M-12 Framer ﬂn‘.upl Wz | 1zao | i7" e - ggll';“m Kl ) PR M 90
dead
2x8 #2 Douglas fir 14-2% 179" 11-8° 10r-5° _ Deflecion oitera of LI360 v
#2 Southern pine 14-2* 1210  Faal 114° boad | L0 total koad
#1182 SPF 1367 13" 116" -3 = Spans shown are horzontal clear
#2 Hem-Fir 13-2° 120" 11-3° 10-2 distances batween suppors.
M-20 Premium Jolst 18-5% 18°-9° 1597 14°-F = Minimum bearing: 1%" on wood or
#1 Southern F-ll'l 1887 1&°-9° 1598 1457 gteel, 3% an MEES0NCy.
M-12 Framer Serles 180" 165" 155 14°4" = Bearing scross full width s required.
2x10 #2 Douglas fir 18-0° 157 14°-3° 1ree
#2 Southern pine 18-0° 181" 14°-8° 13°-1°
#{ #2 5PF iP-3° 15-5¢ 141 1#-F
#2 Ham-Fir 18- 152" 13-10° 1Z-5
M-29 Premium Jaolst 22.5" i 152" 170
#1 Sauthern pine 225" 24t 1520 17-5
M-12 Framer Serles | 21-11° 19-11° ig-g° 1r-5
2x12 #2 Douglas fir 2011 181" 18-5" 14740
#2 Southern pine 218" 18-10" ) Ficvi 15-5°
#l{ #2 5PF 20 1F-10% 183" 14
#2 Ham-Fir 20-4* 1r-r™ 181" 147"
Page 2 of 2
CONTACT US = 1.888.iLeveld [1.888.453.8358) = www.iLevel.com
nw.mﬂka-nwmh-dhnmﬂhhln‘— ol NEL 8 2011 Mayerhssoser 5F Compag.
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Delta T-90 Team
Norwich University

2 X6 WALL STUDS

Model: Framer Series M-12 by Weyerhaeuser
Location: Partition wall between kitchen and bathroom
Dimensions:

Thickness: 1 3/4”

Width: 5 1/2”

Length: 10’

Project Manual
August 22, 2013
U.S. Department of Energy 2013

Manufacturer’s Specifications
Appendix B
Page |54



WHY MAKE THE SWITCH TO
FRAMER SERIES® LUMBER?

Here's why—
» Limited preduct warranty

» Crown edge clearly marked
for Tast installation

* Performs mare consistently
than ordinary lumber

» Heldps ensure Smooth, fat
finizhed surfaces

The products in this guide are readity
available through our natonwide
riztwark of distributors and dealers. For
mone information on other applcatons
o pher Weyerhaeuser products, contact
wour Weyerhasuser representative.

SUSTAIMABLE
FORESTRY
IMITIATIVE
Ceatified Sourcing
werwsl prsgatany
T

STRAIGHT TALK ABOUT
FRAMER SERIES®" LUMBER

Weyerhaeuser's Framer Series® lumber is mechanically graded to virtually eliminate
warping, and each boand comes with the crown cleary marked to speed up
installation. With lumber like thiz, framing goes up fast. crews won't spend valuable
time culling. and there's less material waste when the job is done.

Each piece of Framer Series® lumber is performance tested to mest specific strength
and density requirements. Because it's more stable than commodity boands,

Framer Series® lumber is ideal for any application—even those where vertical-use-only
products aren’t allowed. That gives crews more flexibility at the job site and helps
reduce the potential for red tags.

Only Framer Series® Lumber offers so many benefits:

* Lirmited warranty against warnping.

* Floors, walls, and ceilings stay flat and even

* Fewear callbacks to repair dnywall cracks

= Crown edge clearly marked on each board

* Full lateral shear wall capacities—nio species reduction needead

= Meets or exceeds all building code requirements for framing lumbser

* Maold inhibitor helps material stay clean and bright, reducing product loss and
callbacks

Available Sizes

Bl BB I A L.
2ol 12'4a IF, in 2' increments W12
F &9 N1
] 12' 10 20, in ¥ increments W12
B, a1, 212 1010 in 2’ increments W12

Allowable Design Stresses (100% Load Duration)

W-B Grade M-12 Grade
Wadulus of dasiicily E = 1.4 % WF pai L& x 10% psi
Flexural siress fp = 1,400 gsi 100 psi
Tension siness fy = B0 pui E50 pai
Camprestion parpendiculr fe grain Fry, = 5ES gai 545 pai
Campressian paralisl bo gran fg = 1500 psi LJBTS pei
Herizantal shear parallel te grain Fy = 175 psi 175 psi

# Design vabees based on Fable 47, 05 ADO® Spnsiament

# ke sperific gravity of (LS5 when designing cansectians.

= W8 walees meet or enceed those af 82 5PF and M=17 values mest areceed those of 82 Sauthern pine, making
Framer Senes® Lumber acceptable for use in any cooe-svzleated application thal allows thase pradeds.

Maximum Wall Stud Spacing per IRC Table RE02_3(5)

Bearing Walls Walls

Siud Supgarling Supparting

Size ﬁ = o e iy e B s ﬂl ';_.“'-
i | ceilig sy | andceimg | andceiog | o :

ER wr Wae | Wac | - | Hac T3 | Hnc

L ur ﬂ'&l Wac | W ol 1 il ol 1

& Listed haghts are distances betwem points af Lrieral support placed pemendicelar to the plane of the wall

Feamaar Sores®™ Lumber Spocifes Quitae LE4000  Decombes 2011
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Level

Framer Series® Lumber Property Comparison

ILevel's Frames Seres lumber l& mechanically strength graded to indestry standands snd s designed using values

pulbdshed in Teble 4C the Amernican Wood Council's nDs* Zupplemant. In many cases it s useful to the specifier or
designer 1o understand how mechanlcally graded lumber design stresses compare with the common viswal grades of
lumber as weill &3 10 wnderstand where direct substitution into existing designs |s permissible.

Table 1: Comparison of Allowable Design Stresses - 100% Load Duration {psibm

M-12 Framer | &2 las | #2 Sou M-9 Framer
Property el D";‘EH w2 i # 182 SPF™ | #2 Hem-Fir™
:ﬂlﬂl.ll; ng 1,600,000 1,600,000 1,600,000 1. 400,000 1,400,000 1,300,000

Flexural stress, Fy, 1,600 1350 / 900 1500 / 675 1,400 1312 { BTS 1275/ 850
Tension stress, Fy 50 BE2 | 575 B25 | 550 a00 675 J 450 787 | 525
:“'m""m""‘";::" = 565 625 565 565 435 405
Iﬂiln;"t:;:::. E 1,675 1552 J 1350 1650/ 1450 1,600 1322 1 1150 1495 / 1300

Horlzonta m;:’ﬂ 175 180 175 175 135 150

{1) Design stresses based on Tables 44, 48 and 4C of the 2005 NDS® Supplement.
(2) Flexural, tenslon and compression parallel to grain stresses are slze dependent. Values for these siresses are
tabulated a5 nominal 2=4 §F 2%12 1o indicate the range of design stresses. M-Grades are not size dependent.

Floor Joists Wall Framing

= k48 and M-12 Framer Seres lumber can
be substituied for sny speciealgrads
combination of wall framing specified
using the convenBonsl comnsinsciion
provisions in IRC Table RE02.3(5). For
englnesred applications where the
designer of record has specified a
speciesigrade, refer o Table 3. Framer
Series products shown in teble may

Floor jolst spans for the species/grade combinations listed In Table 1
are provided in Tabde 2. M-12 Framer Seres lumber has & masximum
span greater than or sgual to the altemative speciesigrades shown and
can be substitvted for any of these four specesigrade combinations In
uniformly loaded floor jotst applications.

Table 2: Comparative Floor Joist Span Table - 100%: Load Duration

Size | Spedes and Grade | 12°o0c | 168" 0 | 1920 | 24" 0.0 replace any of the and Baade
M-12 Framer Serles 142 120" 121" 11%3~ combinations lsted below e,
#2 Douglas fir 142" 1200 11%8" 05"
28 “mTPI;'M 162 | 12400 | A1 1100 Table 3: Stud Substitution Table
136" 12:0e 118" 103"
#2 Hem-Fir 132 | 12w 11%3° 1002= Specios e Grade
M-12 Framer Serles | 18%0" 185" 155" 144" M-12 Framer Series
#2 Douglas fir 180 15%7" 14%3° 120" #2 Douglas firt"’
2¢10 | #2 Seuthern pine 18 18%1" 148" 131" #2 Sputhem pine
#1 #2 SPF 175 15%5" 141" 1.7 M-8 Framer Serles
#2 Hem-Fir 18%10" 15%2" 13.-10" 125"
w2 Hem-Fi
M-12 Framer Serles | 21.11* [ 10.11° 180" 17.E" T :jmsp-;
#2 Douglas fir 11" 181" 165" 14707
Zel2 | #2 Southern pine 21787 1810 172" 155" (1) Al sizes require verification by the
#1 #2 SPF 207 1710 163" LLLli specifier where horizontal shaar
#2 Hem-Fir 20=-4" 177" 16~1" 14°-4" ar IIH"I'IFITEEELEII'I FI’EI'FEHEIJ'ET ko

grain are limiting design controls.
Additionally, 2xd slzes reguine
werification where tension i a

limiting deshgn control.

= Table I3 based on:
— Uniform loads of 40 PSF live § 10 PSF dead
— Deflection critera of LI360 live load §IL240 total load
= Spans shown are hofzontal clesr distances between supports.

= Minimum bearing: 134" on wood or steel, 3° on masonry. Bearing across full width s reguired. Page 1 of 1

CONTACT US = 1.888.iLevald (1.888.453.8358) » www.iLevel.com

.ﬁw.m-dﬁ“h-nwmhdwrﬂ.ﬁmﬂm-rﬂﬂm.
Al righis resaral,



A Delta T-90 Team
AR Norwich University

HQG-HURRIQUAKE- 2 1/2” X .113 HQ

Model: RH-S8DR113-HQG

Location: Floor system fasteners

Plastic Collated Galvanized Sheething Nails
Dimensions: 2 1/2” x .113”

Available: Bostitch

Project Manual , P
August 22, 2013 Manufacturer’s szgggﬁg&ng
U.S. Department of Energy 2013 Page |57



PRODUCTS SOLUTIONS SUPPD COMPANY WHERE TO BUY

Framing

Framing Mailers

lated Round
nnector Nails

21° Plasti
Head Metal

You are here RH-S8DR113-H

n > ming *>* HurriQuake® 21° Pla Collated Sheathing Nails >>

RH-S8DR113-HQG - HurriQuake® -- 5,000 Qty. 2-1/2" % .113 HQ Ring Shank 21° Plastic Collated Galvanized Sheathing Nail
&Eh i = Em

Erinter Friendly Ve

33° Paper ated Stick

Framing Ma

25° Paper Collatad Matal
Connactor Nails

28° Wire Collated Full Round
Head Stick Framing Nails

HurriQuake® 217 Plastic
Collated Sheathing Nails

Related Products

Fz1PL - 21° Plastic Collated
Framing Mailer

e

Features and Benefits

+ Up to 2X the Resistance to High Winds - rated for hurricane wind coenditions and gusts up to 170 MPH

Up to 50% More Resistance to Earthquake Conditions - reduces the potential for major structural damage
Easy-to-Identify-Head - marked for easy identification during code inspection

Shear Shank Technology - screw shank fills voids in sheathing while smooth shank provides increased shear s
Deep Ring Technology delivers outstanding hold power

Improved Plastic Collation drives nails more smoothly & reduces flagging to ensure nails sink flush

Up to 25% Larger Effective Head Area - increases pull through resistance & decreases overdrive

GAL

[ Interactive Showcase

(), Wiew larger

Product Details
Fastener Length 2-1/2"

Fastener Shank Diameter .113

Finish Galvanized

Fitzs Bostitch Tools F21PL. N88RH. NBBRH-2ZMCN
Point Style Diamend

Quantity Per Item Pack 5,000

Shank Type HQ Ring

Warranty




A Delta T-90 Team
‘ & Norwich University

FRAMING NAILS

Model: S16D131-FH
Location: Walls throughout house
Dimensions: 3 1/2” x .131”

Project Manual Manufacturer’s Specificat
August 22, 2013 TS oD endix B
U.S. Department of Energy 2013 Page |59



BOSTITCH

PRODUCTS SOLUTIONS SUPPORT COMPANY WHERE TD BUY

SR You are here >> Framing >> 28°% Wire Collated Full Round Head Stick Framing Nails ==
Framing Mailers

S16D1321-FH - 2,000-Qty 2-1/2" % .131 Smooth Shank 28° Wire Collated Full Round Head Stick Framing Nails
% Printer Friendly Version =] Email to = friend

! Features and Benefits

332% Paper Collated Stick
Framing Nails

el

Product Details

ire Collated Full Round
Stick Framing Nails Fastener Length 3-1/2"

rriQuake® 217 Plastic Fastener Shank Diameter .131

Collated Sheathing Mails | Finish Coated
Fits Bostitch Tools N7SWWwW, N805B, N865, NSBWWEB, N1005, F28WW
Related Products Point Style Diamend

Quantity Per Item Pack 2,000
Shank Type Smooth

V

(), Wiew larger

awr

Warranty

F28WW - 28° Industrial

Framing Mailer System

MORE STANLEY SITES: [EeERaENe [« N o |

03-2012 Stanley Black & Decker, Inc. All rights reserved.

home | products | company | contact | BostitchOffice.com | sitemap | legal | privacy policy




A Delta T-90 Team
‘ & Norwich University

3/4” LEG 1 3/8” WIDE CROWN PACKAGING STAPLE

Model: SW90403
Location: Window Frames
Dimensions:
1.3/8” crown
3/4” leg
Finish: Galvanized
Available: Bostitch

Project Manual , P
August 22, 2013 Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 FI)DF.':lge I|X61



BOSTITCH

PRODUCTS COMPANY

Staples

Related Products

F84 - Low-volume Carton
Closing

L.

Di6-2AD - 1
Lbs. Air driven Carton ¢

1 more b

SOLUTIONS SUPPORT WHERE TO BUY

| == Staples == 1-3/ e Crown Stick Packaging Staples .0%0 x .040 >> SWS040.

SW90403--4 - 2,000-Pack 3/4" Leg 1-3/8" Wide Crown Stick Packaging Staple
@ Erinter Friendly Wersion

[ Email to a friend

() Wiew larger

Features and Benefits

Product Details

Fastener Crown Length 1-3/8

Fastener Gauge .090" x .040"

Finish Galvanized

Fits Bostitch Tools Die-2, D1s-2AD, De0S, DE0ADS, FE4
Leg Length /4

Oty Case Per Skid 35

Qty Pack Per Case 10

Quantity Per Item Pack 2.000

Staple Wire Gauge 050,040

Warranty

Work Safely with Tools, Wear Safety Glasses.




A Delta T-90 Team
AR Norwich University

2 X 8 SINGLE JOIST HANGERS

Model: SJQ28 ESR 1347
Dimensions:
Height: 7”
Width: 1 5/8”
Steel Gage Number: 20
Location: Fastening floor joists to rim boards

Project Manual T
A[chust 22 2013 Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 Page |63



ESR-1347 | Most Widely Accepied and Trusted Page 4 of 12

TABLE 1—SINGLE AND DOUBLE JOIST HANGERS S0 AND DJ SERIES
ALLOWABLE LOADS [POUNDS)*

DIMENSIONS [INCHES) S MAIL SCHEDULE" ALLMABLEI:M-WMS} i
H wa G0 g | oaeae | TRT | | e | S
8034 2"l 10, | 1= L] 2 4 304 403 SBE Bi5
BIC3E 4, 14y | 1-14 o 4 [:] TRT T3l B4t 023

|| sicze 7 1% | 1'% 20 [ B 1161 564 1132 1230 | |
SJ0210 7'l ENENT 0 6 10 1181 1230 1415 1538
DG Bl & | 2 18 4 B Tod gaz 1100 1100
DA 7o'l & | 2 18 B 12 1184 1488 1711 1660
D.M10 Bty & | 2 18 B 14 1587 1736 1904 2170

For 8z 1inch =254 mm, 1 bf=4.5 K.

"Mails are 10d by 1=} inch joist hanger nails complying with Section 3.8.3.

“allowable haads are for hangers naled info wood or siructural composite lumber having an effective specific grasity of 0.55 (swch as Southern
Fine) or grealer.

’Hmhiupih loads have been adjusted by a load duration facior Cp, of 1.6 (160%), comesponding o the typical duration of wind and
earihquake loads. Mo further increases in allosable lbads are permitted.

*#llcrarable grawity (bearing) loads have been adjusted by load duraSion factors, Cx, of 1.0 (100%), 1.15 {115%), and 1.25 (125%),
camesponding fo the typical durations of cccupancy live Ibads, snow loads and construction loads, respectively. Na further increases in
aliowable loads ane permitied.

Tabulsted loads are without a 33% sisel siress increase. Application of siesl siress inorease is nal permitied.

Tyikod Db b el b e

FHZURE 1=—8J0 AND D SERIES




A Delta T-90 Team
‘ & Norwich University

2 X 8 DOUBLE JOIST HANGER

Model: DJ48Z
Dimensions:
Height: 7 1/4”
Width: 3 1/8”
Steel Gauge Number: 18
Location: Flooring system

Project Manual , P
August 22, 2013 Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 %%ge I|X65



ESR-1347 | Mosf Widely Accepted and Trusted Page 4 of 12

TABLE 1—SINGLE AND DOUBLE JOIST HANGERS SJ0 AND DJ SERIES
ALLOWABLE LOADS [POUNDS)*

DIMENSIONS (INCHES) e MAIL SCHEDULE' ﬁLLﬂWABLEI:ﬂADE-S‘I'P*[LHS} i
H w e (SN0 g | e | TR || Sy | S
2034 10 17y | 1= i 2 4 B0 403 SEE B15
2036 4.7, 14y | 1-'4 i 4 B TAT TIR Bdo 624
SJO2R 7 1 | 1'% 20 B B 1181 B84 1132 1230
SJ0210 T='la 10y | 1=l 20 B 10 1181 1230 1415 1538
DG Ge'ly & | 2 18 4 B Tod gaz 1100 1100
DA To'ly & | 2 18 B 12 1180 1488 1711 1B60 J
DJ410 Bl | 2 8 B 14 1587 | 1736 1996 2170 |

For8l: 1inch =254 mm, 1 bf=4.5 M.

"Mails are 10d by 1=t inch joist hanger nails complying with Section 3.8.3.

lﬁlmhlehad:-uhl'wlpr:niudim wood or struciural composite lumbser having an effective specific gravity of 0.55 (swuch as Southern
Pine) or grealer.

’ﬁlmhiupih loads have been adjusbed by a load duration faclor Cp, of 1.6 [160%), comesponding o the typical duration of wind and
earibquake loads. Mo further increases in alosable lbads ame permitted.

“#llcrarable grawity (bearing) loads have been adjusted by load durasion factors, Cx, of 1.0 (100%), 1.15 {115%), and 1.25 (125%),
camesponding o the typical durations of cocupancy live Ibads, snow loads and consirucion loads, respectively. Mo further increases in
aliowable loads are permitied.

*Tabulated loads are withau! a 33% sieel siress increase. Application of sieel siress inorease is nal permitied.

Ty ol Dol by bl s

FIGURE 1=—=5.J0 AND D SERIES



A Delta T-90 Team
AR Norwich University

BOSTITCH 1 1/2” X .131 35 STRAPSHOT PAPER COLLATED
METAL CONNECTOR NAILS

Model: MC 131 x1.5” (.131)
Dimensions:
Length: 1 1/2”
Diameter: .131
Finish: Bright, Heat Treated
Location: Attaching joist hangers to joists

Project Manual Manuf 's Specifica
August 22, 2013 anufacturer’s p%%dgﬁd&ng
U.S. Department of Energy 2013 Page |67



PRODUCTS SOLUTIONS SUPPORT COMPANY 'WHERE TO BUY

FoiioEi You are here: Products >> PT-MC13115-1M

struction

PT-MC13115-1M - 1,000-Qty. 1-1/2" x.131 35° STRAPSHOT™ Paper Collated Metal Connector Nails
(E], Erinter Friend|

ersion

Features and Benefits

+ Full Round Head - Identified
+ Bend yield = 100,000 PSI
+ For Metal Connector Applications

), Miew larger

Product Details

Fastener Length 1-1/2"

Fastener Shank Diameter .131

Finish Eright, Heat Treated

Fits Bostitch Tools F33PT. STRAPSHOT™ MCHN-150, STRAPSHOT™ MCN-250
Fits Competitor Tocls Paslode 5250/65G PP, Hitachi NR 65AK

Point Style Diamond

Quantity Per Item Pack 1,000

Shank Type Smooth

Warranty

MORE STANLEY sITES: ERELIaainees [~ o | [JEMAIL SIGNUP

Learn about new products and promations

tanley Black & Decker, Inc. All rights reserved. Enter emazil addr m

home | products | company | contact | BostitchOffice.com | sitemap | legal | privacy policy




A Delta T-90 Team
‘ & Norwich University

11/8” 0SB [ORIENTED STRAND BOARD): SUB FLOOR

Model Number: EDGE
Location: subfloor throughout
Dimensions:

Length: 4’

Width: 8’
Available: Weyerhauser

' | T
E\[ﬁjﬁﬂ gﬂzn;gm Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 Page |69



Material Safety Data Sheeat

Weyerhaeuser OSB Sheathing

Waeyarhaausar Company
PO Bax 77T

Fadaral Way, WA 980639777
e wld = S 4 il

1. Product ldentification

Weverhaeuser

Emergancy Phona: (253) 824-5000
Additional Information: (253) 524-3865
CHEMTREC: (&00) 424-2300

Revised Date: August 31, 2012

Product

Weyerhaeuser 0SB Sheathing

Symanyms: Oriented Strand Board, 058,

2. Hazrardous Ingredients/ldentity Information

Mame CALE Percent | Agency | Exposure Limits Comments
YWaood [wood Mone B4-88 DOSHA PEL-TWA 15 mgim” Todal dust (PHNOR)
dust, softwood (sea footnote * balow)
and hardwood)
PEL-TWA 5 m’EIm?' Raspirable dust fraction
DOSHA (s=a footnota ™ below) | (PNOR)
Inhalabla fraction
TLV-TWA 1 mgim®
ACGIH
Resin Solids: 2003- 1-14 O5HA PEL-TWA O.T5 ppm Frea gaseous
Palymaric 354 PEL-STEL 2 ppm formaldehydsa
phenal -
formaldehyde ACGIH | TLV-Ceiling 0.3 ppm
Palymaric 20 16- 0-14 O5HA Mone
Diphanyimethans | 879 ACGIH Mone
Diisocyanata &
Paraffin wax 8002- 0-2 O5HA PEL-TWA 2 mgim® Paraffin wax fumes
T4-2 ACGIH TLV-TWA 2 mgim’ Paraffin wax fume

In AFL-CE0 v OSHA, D65 F. 2d 962 (118 Cir. 1982}, the Courl overturned O3HA's 1889 Air Contaminants Rule, including the
specific PEL's for wood dust that OSHA had establisbed at thal ime.
The 1889 vacaied PEL's were: 5 n'lg.l'rn:' PEL-TWA and 1I1rng.l'rnJETEL (15 min}, all softwood and hardwood exoepd Westem
Red Cadar. Wood dust s now regulated by OSHA as "Particulabes Mot Otherwise Regulated” (PROR), which is also refemed
o as “nuisance dust”. However, some stales have incorporaied the 1889 OSHA PEL™s in their stale plans.
Additiorally, OSHA indicaled that it may cibe emplopers under the OSH Act general duty clauss in appropriate arcumskances
for noncomplianoe with the 1989 PEL's.

U These products may contan free formaldetyde (<0.1%., wd %), which may be released depending on concentration and

environmental condiions. These panels contain no added uea-dormaldehyde resans. Lame scale chambser studies on samilar
malerials conducted by the APA Engineered Wood Associaion have shown that the finished products off-gas levels beliow 0.1

ppem as well.

= This ingredient is the polymerized form aof MD| resin.

Wieparhssuser MSOES WC 48503 (M)
Page 1 of B Rey. D&31/2012




3. Hazard ldentification

Primary Safety/Health Hazards:

Warning: OSE Sheathing dust may pose a combustible dust explosion hazard ¥ dried and suspended
in air in sufficient concentrations and in prozimity 1o an ignition sourca. Users of this product should
axamineg tha potential to genarate wood and onganic resin dust during handling and procassing and
related combustibility hazards and controls.  Sea additional comments in MSDS.

The primary health hazard posed by this product is thought o be dua to exposura to airbomea wood and
resin dusts.

Appearance and Odor: Weyerhaauser 058 Shaathing consists of a ligno callulosic matrix of
interlocking wood fibers having a slightly aromatic odor. The wood componant of this product may
consist of alder, aspen, beech, birch, cotlonweod, fir, gum, hemlock, hickory, maple, cak, pecan,
pine, poplar, spruce, and walnut.

Primary Route(s) of Exposure:

O Ingestion:

[ Skin: Diuest
= Inhalation: Diuest
[E Eyes: Diust

Medical Conditions Generally Aggravated by Exposure: Wood dust may aggravate pre-existing
respiratory conditions or allergies.

Signs and Symptoms of Exposure:

Acute Health Hazards: Wood dust can cause eye irmitation. Cerfain spacias of wood dust can alicit
allergic contact dermatitis in sensitized individuals. Wood dusi may cause respiratory irritation, nasal
drymess, coughing, sneazing and wheezing as a result of inhalation. Formaldehyda may causa
temporary irritation of skin, eyas, or respiratory system. Formaldehyde may cause sansitization in
suscaplible individuals.

Chronic Health Hazards: Wood dust, depending on the species, may causa allargic contact darmatitis
and respiratory sensitization with prolanged, repetitive contact or axposure to alavated dust levels.
Pralonged exposura to wood dust has bean raported by some absarvers to ba associated with nasal
cancer. Additional information related to carcinogenicity for wood dust and formaldehyde is listed
balow.

Carcinogenicity Listing:

E NTP: Wood dust, Known Human Carcinogen. Formaldaehyde, Known o ba a
Human Carcinogan.

El 1ARC Monographs: Wood dust, Group 1 - carcinogenic to humans. Formaldahyde, Group 1-
carcinogeanic to humans.

FE 0OS5HA Regulated: Formaldehyde Gas

Wood Dust - NTP: According to its Report on Carcinogens, Twelith Edition, NTP states, “Wood dust is
known fo be a human carcinogen based on sufficient evidence of carcinogeanicity from studies in
humans®. An association batwesn wood dust exposure and cancer of the nasal cavity has been
absarvad in many case raports, cohort studies, and cassa-contral studies that speacifically addressad
nasal cancer. Strong and consistent associations with cancer of the nasal cavities and paranasal
sinuses wears observed both in studies of paople whose occupations are associated with wood dust
axposure and in studias that directly estimated wood dust axposwre. This classification is based
primarily on increased risk in tha cccurmance of adanocarcinomas of tha nasal cavities and paranasal
sinuses associaled with axposure (o wood dust. The evaluation did not find sufficiant evidenca to
associate cancers of the oropharynz, hypopharyne, lung, lymphatic and heamatopoiatic systames,
stomach, colon or recium with exposure o wood dust. There is inadeqguate evidence far tha
carcinogenicity of wood dust from studies in experimeantal animals according to NTP.

‘Weyerhasuser MEDE WC 485-03 (M)
Page 2 of 8 Rew. D&/3152012



3. Hazard ldentification (cont'd.)

Wood Dust: IARC — Group 1: Carcinogeanit o humans; sufficient evidencea of carcinogenicity. This
classification is primarily based on studies showing an association betweean occupational exposure io
wood dust and adenocarcinoma o the nasal cavities and paranasal sinusas. 1ARC did not find
sufficient evidencs of an association betweaen occupational exposure to wood dust and cancears of the
aropharynx, hypopharynz, lung, lymphatic and hemalopoietic systems, stomach, colon or ractum.

Formaldehyde - NTP: According to its Report on Carcinogens, Twelfth Editicn, NTP slates,
Farmaldehyde (gas) s known to be a human carcinegen based on sufficlent evidence of carcinosgenicity from
sbudies in humans and supporting data on mechanisrms of carcnopeneals.

Formaldehyde: IARC - Group 1: Carcinogenic to humans, sufficient avidence of carcinogenicity. A
working group of IARC has datermined that thare is sufficiant evidence that formaldehyde causes
nasopharyngeal cancer in humamns, a rare cancer in devaloped countries and *stromg but not
sufficient evidence® for leukemia. Howewver, numearous epidemiological studies have failed to
demonsirate a relationship between formaldehyde exposure and nasal cancar or pulmonary diseases
such as emphysema or lung cancer.

4. Emergency and First-Aid Procedures

Ingestion: Mot applicable under normal usa.

Eye Contact: Wood and resin dust may cause machanical irritation. Treat dust in eye as foreign object.
Flush with water to remowve dust particles. Seak madical help if irritation parsists.

Skin Contact: Wood dust of carain spacies can elicit allargic contact darmatitis in sensitized individuals,
as well as machanical irritation resulting in erythema and hives. Seek medical halp if rash, irritation or
dermatitis persists. Hesin dust may also causa skin reactions in suscaplible individuals.

Skin Absorption: Mot known to ocour under normal usa.

Inhalation: Wood and resin dust may causs unplaasant obstruction in the nasal passages, resulling in
dryness of nosa, dry cough, sneezing and headaches. Remove lo frésh air. Seek medical help if
persistent imitation, severe coughing or braathing difficulty oocurs.

5. Fire and Explosion Data

Flash Point (Method Used): MAP

Flammable Limits: LEL =  5Sae below under “Unuswal Fire and Explosion Hazards™ UWEL= NAP

Extinguishing Media: Water, carbon dioxida, sand

Autoignition Temperature: Varable [typically 400°-500°F (204°-260°C))

Special Firefighting Procedures: MNona

Unusual Fire and Explosion Hazards: Depanding on moisture content and more importanily, parficla
diametar and airbome concaniration, wood and rasin dust may exploda in the presence of an ignition
source. Wood dust may similady deflagrate (combustion without defonation like an axplosion) if
ignited in an opén or laosaly contained area. For wood dust, an airborme concantration of 40 grams
(40,000 mg) of dust par cubic meter of air is often vsed as the LEL for wood dusts. Refarence MFPA
Standards 654 and 664 for guidance. Ventilation systems should be kepd clean and precautions
should be taken to prevant sparks or other ignition sources.

HMIS Rating {Scale 0-4): Health = 2° Fire= 1 Physical Hazard= 0

MFPA Rating (Scale 0-4): Health= 1 Fire= 1 Reactivity= 0

6. Accidental Release Measuras

Steps to be Taken In Case Material Is Releasad or Spilled: Sweep or vacuum up for recovery and
disposal. Avoid creating dusty conditions whenever feasible. Maintain good housekesping to awaid
accumulation of dried wood and resin dust on exposed surfaces. Dried wood and resin dust may
posa a combustible dust hazard. Place recovarad wood dust in a container for proper disposal.

‘Weyerhaswser MSOE WE 485=0a (M)
Page 3 of B Rew. DA31/2012



7. Handling and Storage

Precautions to be Taken In Handling and Storage: Dried wood and rasin dust may pose a
combustible dust hazard. Keap away from ignition sources. Avoid eye confact. Avoid prolonged or
repeated contact with skin. Avaid prolonged or repeated breathing of wood dust. These products
may ral=asa some formaldahyds in gassous form. Specific handling and storage conditions shouwld
be assessad o detarming potential formaldehyde concanfrations. Store in weall-vantilated, coal, dry
place away from open flamea.

8. Exposure Control Measures, Personal Protection

Personal Protective Equipment:

RESPIRATORY PROTECTION — Usa NIOSH approvad filkaring face pieca respirator ("dust mask™) or
highar lewels of respiratory profecton as indicated if there is a potential fo excead tha exposure limits
ar for symptom raliaf or workar comfort. Use respiratory protection in accondance with regulatory
requirements such as the OSHA respiratory protection standard 29 CFR 1810.134.

EYE PROTECTION — Approved goggles or tight fitting safety glasses ara recommeanded whan axcessive
axposures o dust may occur (g.g. during clean up) and when eye irmitation may occur.

PROTECTIVE GLOVES — Cloth, canvas, or leather gloves are recommended to minimize potential slivers
or mechanical irritation from handling product.

OTHER PROTECTIVE CLOTHIMNG OR EQUIPMENT — Duter garments which cowear the arms may be
desirabla in adtremaly dusty arsas.

WORK/HYGIEME PRACTICES — Follow good hygienic and housekeaping practices. Clean up areas
whears wood and resin dust setfles o avoid axcessive accumulation of this combustible material.
Minimize comprassad air blowdown or other practices thal generate high airborne-dust
concantrations.

Ventilation:

LOCAL EXHAUST — Provide local exhaust as needed so thal exposure limits are meat. Veantilation fo
control dust should be considered whera polential explosive concantrations and ignition sourcas ara
present. The design and opearation of any axhauwst system should consider the possibility of explosive
concantrations of wood dust within the system. See "SPECIAL™ section balow. Usa of feol mounied
axhaust systems should also be considered, aspecially when working in enclosed areas.

MECHAMICAL (GEMERAL) — Pravide general vantilation in processing and storaga areas so that
axposure limits are met.

SPECIAL — Ensure thal exhaust vantilation and malerial franspori systems involved in handling this
product contain axplasion ralief vents or supprassion systems dasigned and operated in accordance
with applicabla standards if the opaerating condibions justify thair usa.

OTHER — Cutting & Machining of product should praferably be done ouldoors or with adequate vantilation
& containmant.

9. Physical/Chemical Propartias

Physical Description: OS5B Sheathing consists of a ligno cellulosic matrix of interocking wood fibars
hawving a shightly aromatic odor. The wood companant of thesa products may consist of alder, aspan,
bsach, birch, cottorwood, fir, gum, hemlock, hickory, maple, cak, pacan, ping, poplar, sprucs, walnut,
andfor western red cedar.

Boiling Point (i@ T80 mm Hg): MNAP
Evaporation Rate (Butyl Acetate = 1): MAP
Freezing Point: MNAP
Melting Point: MAP
Maolecular Formula: MAP
Maolecular Weight: MAP
Qil-water Distribution Coefficient: MNAF
Odor Threshold: MAaN

‘Weyerhaswser MSOE WE 485=0a (M)
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9. Physical/Chemical Properties (cont'd.)

pH: MAP

Solubility in Water (%% by weight): =01

Specific Gravity (H:O =1): ‘Variable; depends on wood specias and moisture
Wapor Density (air = 1; 1 atm): MAP

Wapor Pressure (mm Hg): MAP

Viscosity: MAP

% Volatile by Volume [@ TOF (21°C)]: ]

10. Stability and Reactivity

Stability: 0O Unstable E Stable
Conditions to Avoid: Avoid opan flame. Product may ignite at tamperaturas in excess of 400°F
(2047C).

Incompatibility (Materials to Avoid): Awoid contact with oxidizing agents.

Hazardouws Decomposition or By-Producits: Thearmal decompesition (i.e. smoldering, buming) can
redeasa carbon monowide, oxides of nitrogen, carbon dioxide, aliphatic aldahydes including
farmaldehyda, resin acids, terpanas and polycyclic aromatic hydrocarbons. Matural decomposition of
organic materials such as wood may produce lowic gases and an axygen deficient atmosphears in
anclosed or poarly ventilated areas. Spontansous and rapid hazardous decomposition will not occur.

Hazardous Polymerization: O May oocur B Will mof occur

Sensitivity to Mechanical Impact: MAP

Sensitivity to Static Discharge: MAP

11. Toxicological Information

Wood dust [softwood or hardwood) Toxicity Data: Mo specific information available for product in

purchased form. Individual companant information is listed below.

Components:

Wood dust (softwood or hardwood)

Wood dust ganerated from sawing, sanding or machining the preduct — may cause nasal dryness,
irritation, couwghing and sinusitis. NTP and IARC classify wood dust as a human carcinogen (IARC
Group 1). Sea Saclion 3 abowve.

Formaldehyde

Human inhalation TG, of 17 m%‘ma for 30 minules produced eye and pulmonary results; human
inhalation 'I"E|_§I af 300 wgfm™ produced nosa and cantral Mervous system rasults; LCsp (rat, inhalation)
= 1,000 mgim®, 30 minutas; LT, (mica, inhalation) = 400 mgim”, 2 hours. lARC dassifies
formaldehydea as a human carcinogen (IARC Group 1). NTP classifies formaldehyde as a Known
Human Carcinogan. S5ea Saclion 3 abave.

Target Organs: Eyes, skin, respiratory system.

12. Ecological Information

Environmental Fate: The wood and resin portions of this prodwct would be expectad 1o be
bindegradable.

Formaldehyde: Trace amounts of fres formaldehyda may be released to the atmosphera and would be
axpacied to ba removed in tha almosphare by direct photalysis and oxidation by photochemically
produced hydroxy radicals (half-life of a few hours). In the agueous phass formaldehyda
biodagradation is axpacied to taka placs in a few days.

Weperhaeuser MSOE WE 485-03 (M)
Page Sof 8 Rev. DAM1/2012




15. Regulatory Information (cont’d.)

Warning: Drilling, sawing, sanding or machining wood products generates wood dust. & substanca
known o the State of California to causa cancer. In addition, the paint andior coatings on this product
may confain titanium dioxide. Titanium dioxide (airborma, unbound particles of respirable siza) is a
substance known to the State of California to cause cancer.

MOTE: Titanium dioxide is & common pigmeant ingredient. Some 058 products contain titanium dioxide in
the paint andfor coatings on the edges. However, titanium dioxide is not anticipated to be potentially
releasad unless it is cut, ground or sanded. The titanium dioxide as supplied will remain bound in tha
matarial/paint/coating. Basad on foresesable exposure scenanos, Weyerhaauser doas not balievea
the polential titanium dioxide exposure will prasent a health risk. California’s listing was based on the
IARC Group 2B classification of titanium dickide (Voluma 83, 2010b) which included studies that
showed lung cancar in experimantal animals. Relevant human axposures have not shown an
association betwaen titanium diowde exposurse and cancer.

Pennsylvania — This product contains formaldahyds which, depanding an temparatura and humidity, may
be amitted from the product. When cut or otherwisa machined, the product may emit wood dust and
titanium dicwida. The product may also contain paraffin wax. Formaldehyda, titanium dioxida, wood
dust, and paraffin wax appear on Pennsylvania’s Appeandix A, Hazardows Substance Lists.

Mew Jersey — This product contains formaldehyde which, depending on tempearature and humidity, may
be emitted from the product. Whan cut or otherwise machined, the product may emit wood dust and
titanium dioxide. Formaldehyde, titanium diozide and wood dust are on tha Mew Jersey
Environmental Hazardous Substance List.

Minnesola — Minnesota Statufes, 1984, Seaclions 144 495 and 325F_181 do not apply to this product;
thesa statuas apply o plywood, parliclkboard and MOF and other products manufactured with urea-
formaldehyda resins.

SARA 313 Information: To the best of our knowledge, this product contains formaldehyde at de minimis
concantrations (<0.1%) and is not subjected to the SARA Title 1l Section 313 supplier notification
requiremeants.

SARA 311/312 Hazard Category: This product has baen reviewed according the EFA "Hazard
Cateqores: promulgated under SARA Titla 1ll, Sections 311 and 312 and is considerad, under
applicable definitions, to maet the following categoriss:

An immeadiate (acute) health hazard Yas
A delayed (chronic) health hazard Yas
A corrosive hazard Mo
A fire hazard Mo
A reactivity hazand Mo
A suddan release hazand Mo

FDA: Mot intendad for use as a food additive or indirect food contact item.
WHMIS Classification: Confrolled Product: D24 - wood dust and formaldehyda: 1ARC Group 1

16. Additional Information

Date Prepared: 11/042010

Date Revised: 08731/2012

Prepared By: Weyarhaauser Company Environmeant, Health, Safety and Sustainability

Weyerhaeuser M5DS available on: hitp:ihswes weyerhsewser.comiSustainabllityPlenst/Products/MS0E

Usear's Responsibility: The information contained in this Material Safety Dala Sheet is basad an the
axpanance of occupational health and safety profassionals and comes from sources balieved to ba
accurate or otharwisa tachnically cormact. |t is the user's responsibility to detarmine if the product is
suitable for its proposed application(s) and to follow necessary safety precautions. Tha user has the
responsibility o makes sura that this M5DS is the most up-io-date issue.

‘Weyerasuser MEDE WC 485-04 (M)
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16. Additional Information (cont'd.)

Definition of Common Terms:

ACGIH
AICS
i
CASHE
DOT
DSL
ECSD
ENCS
EFPA
HMIS
IaRC
I&TA
IMDG
KECL
LC5D
LCLo
LDSD
LDLo
LEL
LFL
MAP
MW
MFP&
MIOSH
MPRI
NTP
OEHA
PEL
RCRA
SARA
STEL
5TP
TCLa
TDG
TOLa
TLY
TSCA
TWA
UFL
WHMIS

American Conference of Governmental Industrial Hygienists
Australian Invantory of Chemical Substanceas
Cailing Limit
Chemical Abstracts System Mumber
U. 5. Departmant of Transporiation
Canada-Domastic Substance List
Effactive concentration that inhibits the endpaint to 50% of control population
Japanese Existing and Mew Chemical Substances List
L5, Envircnmantal Protection Agency
Hazardous Matarials ldantification System
Infernational Agency for Ressarch on Cancear
International Air Transport Association
International Marifime Dangerous Goods
South Korean Existing Chamicals List
Concantration im air resulling in death to 50% of axparimantal animals
Lowest concantration in air resulling in death
Administered dosea resulling in death o 50% of exparimantal animals
Lowest dosa resulting in death
Lower Explosive Limit
Lower Flammable Lirmit
Mot Applicable
Mot Available
Mational Fire Protection Association
Mational Institute for Occupational Safety and Health
Canada- Mational Pollution Release Invantary
Mational Toxicology Program
Cccupational Safety and Health Administration
Parmissible Exposure Limit
Resource Conservation and Recovery Act
Species at Risk Act
Shart-Tarm Exposure Limit (15 minutes)
Standard Temperature and Pressura
Lowest concantration in air resulling in a towic affect
Canada- Transporiation of Dangarous Goods
Lowest dosa resulting in & toxic effect
Threshold Limit Values
Toxic Subslance Contral Act
Time-Weighted Awverage (B hours)
Upper Flammable Lirmit
Canada-Workplace Hazardous Materals Information System

Weperhasuser MSDS W 485=03 (M)
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WHY USE WEYERHAELISER
EDGE™ AND EDGE GOLD™
FLOOR PANELS?

Here's why—

Broove edges

= Easy installatior—panels go
dorwn flat and stay fiat

= Consiter, raliable

« Limited proguct warranties

The procducts in this guide are readily
availabie theough our nationwicds
network of destributors and dealers.
Far more infoemation on other
applicatons or ofheer Weyerhasuses
products, contact your Weyerhasuser
represemiadive.

SISTAINAELE

FORESTRY

IMITLATIVE
Gamfiad Sourcing

warsahpragaanag

Weyerhaeuser Edge™ orented strand board {05E) floor panels
help builders get an edge on their competition by delivering both
YEAR the value and product reliability needed for solid, stable floors.
LIMITED WARRARTY Easily recognized by their green edge seal, each Edge™ panel

i uniform in size to allow easy installation, minimal waste, and
reduced callbacks. Edge™ floor panels are also backed by a
limited 25-year warranty against delamination.

Weyerhaeuser Edge Gold™ 05EB has long been the guality
builder's floor panel of choice for its outstanding performance
and enhanced weather resistance. Engineered to start flat and
stay flat, each panel is touch-sanded and marked with an sasy-
to-use fastening template for quick installation.

Edge Gold™ fioor panel benefits include:

* Touch-sanded face for uniform thickness
* Limited 200-day no sand guarantes
Mo delamination. = Umited S0+year structural warranty
Mo sanding. = Stamped with fastener markings for fast nailing
We guarantes it. « Bundles delivered face-up for easy handling on the job site
* Proprietary edge seal provides superior edge swell resistance

Introducing DOWN PORE™ '

Self-Draining Technology

Im some regions, Weyerhasusar Edge Gold™ floor
panals now include Down Pore™ technology, a
patent-panding, self-draining feature that allows
rairmwater to drain from the floor. If your site sees
a hard rain after Edge Gold™ flooring is installed,
the water is channelled through the panel and off
the joists below. Mo more sweeping off water, no
more drilling holes in the floor to ket it through,
and kess time spant waiting for flooring to dry
before installing finish material.

¢

Edge™ sad Edge Geld™ Modr pamels ane availabs 31 Edge™ and Edge Gold™ Soor pasel: sre masefsciured in
‘Weyeriapeser Dstribulion Ceabers i slamdand sizes. sccondace with Wolunlary Product Slasdand P32, which
gl in The follvwing performanee elasses. is racognized by
Edge™ fnar pangls: ®  The cerreat snd legacy oodes of 1he Intamatienal
¥n", Ba®, A", and 14" Code Council 3ad il members (1BC, IR, BO0CA, UEC,
Edge Gold™ fear | SBCCL and CABO)L
", 30", W0, and 1M ®  The Natinal Fee Froleclion's NFPS 5000 pds.
& L5 Departmest of Hoising and Urhes Developeat
mmu required for nome srders. (HUDVFHA).
Some 2 Bown Pare™ Echaology
113 Diawni Pore™ dranage grooees da not afiect the use of
may ool be availbls iv FouT reioR. Edge Cold™ panels m fiesraied assemblies.

Waptrhacuser Edge™ and Edge Gold™ Specfiers Gude DSE000 | August 2043
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DESIGN PROPERTIES

In mast applications, Edpe™ and Edge Gob™ Soer panels will be spatilied basad an the span sating of the panel, Hewever in some sses, engineers wll raquire sclusl desips
wahses 10 swppert mpglicatios-specilic engineering calculations. The Design Valees Lable below provides industry-stasdand design vabses Toe OSB based en ifeemation in he
Intemational Budding Cede (W),

The paned design values de net sessd 18 be adjsled for pasel grade o cossiniction. Hewever, They must be adjusted Yee duration ol lead {DOL) and crees when spprapriate, and
may sk require ather adjustmests thal are not shewn s this guide. Refer o the current A5D Mavtual fov Enpinesres Wood Construction lor pelications wth sevaled meigiue
of femperatures, spplications st requice prissersative or fire-setardant treatment o Tor anels ks Bean 247 in wadth.

Gesmetric cross-yectianal properties: To cabculate the geometric cruss-seclional peeper ies dor & specibe Edge™ or Edge Geld™ panel, w3e the nomingl tickness lrom the
Decsigm Valwes table below and assume & unilom rectasgular enss saction

Creep: Under conslant bead, the dellection of weod-hased products generally increases pver fime—a slesomennd kaows a8 crees, |0 typacal apphcations, wath celatively low
dead beads, it is net secessary 10 consider crees in the desan precess. Howeves, when the petantial for crees ensts—speciteally, when & permasest or constant lead wal stress
the puanis 18 ae-half o more of their design streaglh capseity—aa adpestment 1o the deflection cakculations shosld be mads. For Edge™ or Edge GoM™ panels in dry-use
conditiens, apaly the ceeep adjustment facter (e = 0.50)10 the panel etiflness.

Design Values for Edge ™ and Edge Gold™ Floor Fanels (100% Load Duratio
Zpan rating - Wac. | ar 127 e [T
Mamiral thickasss = WRWS | ot _ e A"
Streagth anis™ = Pomary Secosdary Primary Seceacary Primary Secescary Frimary Seconcary
mm!; RS = &5 250 70 385 1050 645 LS00 1300

IH‘ e e e pE— e e = =
Elilfness
Ibein 178 of midih] El = JI0000 40,500 300000 BO0S00 ES0,000 235,000 1,150,000 495,000
Shear cazacity m=the-glans
1LV of widthy FiWO = 205 205 250 750 300 | 55 5
Rigicity «Ihe-thichness

Shear e panel depth) GA = BETIO0 E7000 9000 93000 QIGO0 110000 155000 155,000

Shear cazacity thmug b-the-lhickness

. R4 = 15 195 25 M5 30 0 M5 M5
LHLI.JIIPEIH'E ing ganel length e
M""ﬂﬂu“'ﬂ' RA = 2800 2100 5350 2550 4000 3250 5600 4750  (Raling or interlamisar Shear)
R — A = 4200 4000 5000 4300 6300 6200 B0 6750
s EA = SO0 200 SES 330 750 420 B30 4K0
iL1 The primary sength aus i the loeg direction of the pasel enless othersise nated, Be
keneral Notes Mail or Screw Design Values
& Table is bated on indermation feem the Imtesnationsl = Design values far nails of screws ssed wilh Edge™ and Edge Gobd™
Building Code [RT). paneks cam be compubed by enginesrs using e same 2005 MDS®
o el mist e acjushed for duration of lead, eresp, e e S e P RV
elevated moslure o 1emperaiee, appications thal = Far withdrawal, wse equivalent Specific Gravity (S5) as lollows:
FEuE preserdalive af lire-retsrdant teatment, o fo smpail- or screw-shank nails = [L40, riag-shank naik = 070, wead
panels less than 24" h-mﬂapwrﬁh_ﬂﬁ{tﬂ jerews = L5 [E'!.lgl'l wileed lor nadl of serew withdrawal resaslance
the current Asal for Enginesrd Moo Cons?raction e shown in 2005 MDS® Table 11,28 [screws) and Table 120 (sails)
o Wabees g0 nol need o be sdjusted Tor ganel grade e = Far latersl resisisnce, wse equivaleat Specilic ravity (56} = 0.50
e — Desagn walues for nail or serew |steral resistanes see fousd in 2005
HDS® Tables 111 [screws) and 11K [nails). R R
APPLICATION ADJUSTMENT FACTORS
Duration of Load (Lo) Creep Adjustment Factor (C
3 Adjustments Applies to strength capacities) For permanent loads
[2-3pan ta 1-Span | 3-Spants 1-Spaa | Permanend lead faver 10 years) (] Maisture Candition [
Defectian 042 0.53 Decupancy live lsad [T Dry 030
Moment L 080 I manfs, 23 for seow | LIS » When 2 permanent or coresant laad wall stress 2
Shear g E T days | L35 ﬁhﬂr—?dhﬁpm_um
s Whten adjusting unitorm loads ased from the Wind or earthquake L&D e feflecion cakulation 3y aaphng e
Ml i L ke o page 4, the Impact - — e el e
sdpstment fachor for moment.

s When adpsing unrorm leads calodsts] tan the egua
ticas oo page 5, ese the appapnate comesponding: fackor,

Wiperhaeuser Edge™ and Edge Gold™ Specifier’s Guide  0SB-4000 | August 3043
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SECTION PROPERTIES AND LOAD/SPAN TABLE

Panel Section Properti

]
-

T W " "
Baprouinate weight (24f] = 21 2 25 29 i3 16
Mominal thickness ()] | = 0594 065 0719 0750 OES L000 1125
Reea fin1M) A = 15 7500 855 9000 10500 12000 13500 e
Wmmtclneta eV | = 28 oW 97 4@ &0 10N 14N
Sxmmdde ) 3 = 706 T8 L3 115 153 2000 258 m"ﬂ;‘”“
Citical momend (n W) 0 = 50 58 775 B 118 150 18w
Shearconslant niM) WD = 4750 5000 5750 G000 7000 G000 9000

L) Properfies bemsd on rectangular crass sechion of 1' width.

Gesmetrie properties se caltalaled o 8 pr-lot-ol-gans] width basis. Thess propartiss may be used b fisd design
sfressoy when requiced. T 0 8o, divide the desips capstily by the applicable seetion progary. You meay also caleubste the
gl cross-sectionsl properties for & specilic Edge™ o Edge Gobd™ panel by wsisg the nominal tickness from the
iable sbeve and asseming a unilerm rectanpelar eross seclion.

Allowable Unitorm Loads (PaF) for Edge™ and Edge Gold™ Floor Panels Load Duration)
Lead fpan
Haminal Barmal Orietation, Strength Asis Strength Axis Parallel
Calcuatian
iy | e | Bt | i e o
iZ [ W [ Wr | o | w [ o [ @ | [& [e | v ] w]w
Defle<tion g4 | M4 | 1= a1 45 % n i 5 | 175 73 22
R Defection | 1306 | 481 | 269 | 1w | © ] [T m | A I B | I 15
Strength 4 | 345 | 250 | 60 | We w0 57 s | ® 20 iz | 1 £5
s Defection | 2808 | 1Ded | GE2 | om | 1@ | 103 7] 7 | 4 7 | 1o | =1 | 12
Strength 51 | 414 | 3w | 2& | 1w | % T B | u 75 S| &1 | 1M
e T Defection | 5,003 | 1BE | 1080 | &9 | 2 W | I | 1% | 82 # | 2158 | Blz | M
Strength TH | 531 | 4% | M2 | 2% | 25 | @ | 15 | @ 51 738 | 1 | M

{11 Deflection calcelation bosesd on LS50 deflection bmit. The aloasble laad for pther defiection limats can be competed 2 doliows:
= for L4 lmit, multiply by 1.5
= for LA1E0 lrmrl, muitply Iy 20
= for LA4E i, devide: by L5
{21 Strength calcelation based an the minimem gl bending ar shear.
(4] Valwes may be increased for Stnctural | sheathing with strength anis paradiel to supports. For valees hased oo defiection, mukiply by 150, For values based an sireagth, use e sqeations
prowided and Siructeral | sheathing deugn wlues.

General Notes

» Table is based en: = For Streagth Axis Parpendicular 1o Supserts:
— Unilerm leads. Sae PST and hotal beilding codes for coscentrabed hasd and — 3-apan condition is assumed for spans of 32° o et
alher requissments. — Z-span condition s sssumed for spans gresber Bian 327,
- Ustrested Exposare 1-taled pasel i dry conditins. — 1-spuan eomditinn requires the wse of the span adjusiment tacior en page 3.

— Typital sheathing apphcations sach as Neoes, wals, and sbals.

— a supports Tor spas conligurstions less thas 367 oa-center. Sugeorl width
elfects have been cossabered,

— dx suppoits Tor spas conbgurations equsl b o grester thas 2B7 oa-pante
Support wilth eMects have bees considered fer shess sad deflection
ealculatans, Mement calcalations do ol cossades supsert widih eMects,

® Fur Streagth Aais Parallel ts Supports.
— 3-span condition is assumed for sgans of 167 o less.
— Z-span condition is assumed for sgans of 247,
— 1-sjoan eomeition requires the wse of the span sdjustiment tactor en page 3.

A Mote About Floor Performance

Floer ganels ane a imgortent component i creating & Soor hat feels good te cestemers. The span raling shows on a paned repeesants a strucberally soceptable Sor
perlormaace bevid Floor perlormance o be eahanced fo mest highes customer epectalions i several waps:

= Consider using thicker paseds,

» Ghoe and nail Teoring for impessad connectins 1o help risist vibeations, masimize nad peps, and bramsles Dats more evenh. Wepshasuses secommends ssing sohenl-
based sublloor sdbesives that mest ASTM DIA0E {AFG-01) perfarmance stasdards Whes lalex sshiieor sdhesive is reguired, carehel selection i necessary due 1o a
wide range of perfirmance betwees hrands.

®  Ltse slilfar jeists of 3 NaMOWer jOs] Spacing.

Chnezing the optimal cembisabon of 1hese paramelers can be diflicull. To peedict Noor perlermance and evaluste the relalienship belwees the cosl 2ad the Sleel™ al a
finif, e T, Joiesd™ TI-Pee™ Ratings.

‘Wirpeiha s Edge™ and Edge Dold™ Specifiers Guide  OSE-3000 | Aupet 2042
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12. Ecelogieal Information (eent'd.)

Palymeric MDI: Tha effects from a simulated accidental pollution event in a pond with palymeric MDI an
diffarant trophic lavels of the aquatic acosystem wera investigated (Heimbach F. atal., 1996).
Meither monameric MDI nor its polential reaction product MDA (4, 4 *-diphenylmethanediaming) was
detectad in water or accumulated by fish. The MDI polymerized to inert polyurea on the saediment of
the test ponds. This polymearization formed carbon dioxide, releasad as bubbles which floated to the
waler surface. Thera was no direct effect on the pelagic community {phytoplankton, zooplankton,
fish, and macrophytes) of the test ponds. The almosphanc concantration of MDI arising froam a
release is naturally low on account of BDI's vary low volatility. It is expected that airbome BDI will
hawva a rathar shiort hal-life as a consequence of ready degradation to inorganic compounds by
hydrosxyl radicals prasant in the froposphere.

Environmental Toxicity: MAP for finished product.

Component Formaldahyde

86 hr LC50 Fathead Minnow 24mg/L
86 hr LC50 Bluagill 0.10 maiL
5 min EC50 Photobactarium phosphoraum Smagll
96 hr EC50 Walter flea 20 mglL

13. Disposal Considerations

Waste Disposal Mathod: If disposed of or discarded in its purchased farm, incineration is praferable, if
allowed. Dry land disposal is acceptable in most statas. It is, howewver, the user's responsibility to
determina at the tima of disposal whathar your product meets RCRA criteria for hazardous washs.
Follow applicable federal, stats, and local regulations.

14. Transport Information

Mode: [(Air, Land, water) Mot regulated as a harardous malerial by the U5, Deparimeant of
Transportation. Mot listed as a hazardous material in Canadian Transportation of Dangerous Goods

[(TDGE).
Proper Shipping Mame: MNAP
Hazard Class: MAP
UN/NA ID Number: AP
Packing Group: MNAP

Infermation Reported for Product/Size: MNAP
15. Regulatory Information

TSCA: Phenol-formaldahiydes resin, polymenc diphenylmeathane disocyanata, titanium dioxide and
paraffin wax are on the TSCA invantorny.

CERCLA: Formaldehyda (100lks FQ) is on the CERCLA chemical substance inveniory.

DSL: Formaldehyde, titanium dioxide, polymeric diphenylmathane diisccyanale and paraffin wax are on
the DSL.

O5HA: Wood products are not hazardous under the critera of the fedaral O5HA Hazard Communication
Standard 28 CFR 1910.1200. Howevear, wood dust genarated by sawing, sanding ar machining this
product may be hazardous. Workplace axposure to formaldehyda is spacifically regulated under 249
CFR 1810.1044.

STATE RIGHT-TO-KNOW:

California Prop 65 — This product contains formaldehyde, which depending on temperature and humidity,
may be amilied from the product. Weyerhasuser has evalualed formaldehyde emission rates from its
products and have found thesa rates to ba below the significant risk level. The usar should detarmina
whather formaldehyde amissions resulting from ifs site spacific use, handling, wventilation design,
capacity and final comstruction design for this product could axceed the safe harbor level.

‘Weyekasuwser MSOE WE 485-0a (M)
Page 6 of B Rev. DAA1/2012



Uniloem ik equalions based pa: Uniterm load equations based on:
-.- W
Mot DERS W i 9GRS
i T L L bbb | capeey ™ EFESEEEEEE
ahear = T Shear oz LRI
Capatity Ly Capacity Le
| | l ] |
Deflet tann m:gflf_ﬂ | L | Deflection kh% b L } L I
Uniterm lnad equatiens based on:
Bofedt 130F,5 L3
Capacity L | [
Shear . DOR(IB) I I i
Capatily Le
L L
1743 E1
Dallectmn Wa=
R I l | : | l |

The equations shove are hased o8 ose-wey “beam™ actien. They are provided 1o help develop allowabie usifom leas hased on momeat, shaar snd dallection 35 spphed
1o one-, tw-, #ad thiee-1pas conditions. Losds derhved Irom the equations privided are sssumed 1o be applied over Tull-sire ganels in normal sheathing applications. The
Tty delindtions apsly:

A& ... dsfisetion fin) S ... suppait width facler

B ......design besding slifiness cagacy {I-in5M) — 025 far ¢ gidingl bember

RS ......oesign momest capgacity {Ib-in.%) — D625 for dx ritmiingd limber

FUIBAT). . . design shaar capasity (L) — Fir sddlitioal inlirriation sefer o the cureent Mameal foe Engindsred
L ......aps; (i) Pt Covistristin

Lu ......spas cender-ta-center of suppors, wsed tor momeat cabutsbion (ia) W ... unilers lead {paf)

Ly ......clear span, ised lof shear caloslation ) Wy ... unilerm lead Based on momest capacity (puh

L ......clear span phes S, used for defection caleulatisns (.} Wy ... unilerm lead Based on shear capacily (psf}

Ro......de;omesator of cheses defiection limd. Example: defiection lima = Wy ... unilerm lead ased on defection (psf)

Lr3k0 then B = 350

T | E
Ll FEHE LR

Fasdl the maximum allowabis waitom laad {psh) fer 227 ee. span-eated Neosing
over 16" an-center jeists,

2 Caleulate Allewable Uniform Load Based on Shear Cagacily
= 2ol O Ly

AssempLions Caleulste appespriate span Tor shear felear span], Ly = 16°-1.5" = 14.5*
. Using: Fof B0} = 250 I and Ly = 14.5°
- E'F:ﬁ““'w'"” — W, =201 2507145
— Steength axis perpendaakar 18 jbists SR
= Uise 3-spam equalions 3 Calculsle Allewable Uniterm Load Based an Deflestion
= Joist Spaeing = 16" a.e Wy = Lu 1743 EVLIR
N = 0.25 [feem sboe)

= lojsl Wellh = 1.5°
= [Dellactioon = L3360
Loeate ganel design valees lor mament, shear, 2ad stillness en page 3.

Caleulate appespriale span lor dellection {clesr spas + SA)
L= 145"+ 025" = 14.75
lzing: Ly = 16°. i = 360, 2ad

Mament capacity [pimary) = FyS = 770 B-inJ™ of widih ﬂ-amllémfrsm e
Shear capatily (n-the-plase] = FAIVG) = 250 It of wedth E:L’fﬂ 2 300,0001/(14.75 1 380}

Stifiness = £l = 3000000 R-in2M of width

1 Cabcubaie Kllowadds Unilorm Lead Based oo Mament Capacily

A4 Compare Calculaied Allowable Unilerm Losds
Caleulsted sliowable unilerm lds based en steength:

T .=

Calealale approgriate span der moment jeeaber-lo-center], Ly = 167

Using: F,5 = 770 B-inJ/M snd Ly = 16° W, contrals

Wy = 1201 TTULEF Caleuilated sliwwable uniers I hasad an dellsctus.
Wi = 361 pst W = 491 gl
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PRODUCT STORAGE AND HANDLING

Like any wood product, woed-based panels are 81 risk of feagal decay or ot if
expirsed 10 repaated wetling of high-misturs eaveenments, Fassls that afe eposed
1o such conditions may delerierate, lese strangth, or support mobd growts, s
srulictios feem thess cendilions must be pravided.

Lse a plaborm mage from coll patel sed serap bamber seppectsd by slickars that
ectend sensa the width of the stack, and kisp sanel al lesst £ feoem the grossd.
Put e sticher in the cater af the ld and the sthers appessiiately 12° Tram each

end. Whes covering he panels, drape plastic oer e ants of B slack 3ad seews il

Then drape plaste: over the top and Sides of the siack; dake it [ the groend, palling
fhe ends &way from The peeduct to aliow 2ir cieculation alang the sides ol the slach,

Hasdle Edge™ sad Edge Gold™ paseks i a Tlat orieatation. Protact the adges aad
ends from darmage, kewp e [oad level, sad Kt the stach from the cester

Exposure 1 Bond CGlassincation

Edge™ and Edge Gold™ panels sre manetactured b s Expasure | bosd
elassification. Expasure | paseds aee suitable for uses whese [hey are sl
sesmianeatly exposed 1o the westher; ey are sbended e resist the eHects of
mosture 08 slreclsl el masc: dee 1 costrection delays of oiher canditions
al similas severity.

FRODUCT

izt woodbywy.oom/warranty for copies of

Contact your local represeniative or dealer at

= and Bok™
et o e SRS P b e ors

WARRANTIES

these and ather Weyerhasuser product warmanties.

CONTACT US
1888.453.8358 - woodbywy.com

Weyerhaeuser

Bawgusd 2012 + Reorder 0SE-3000

This doasu el Supdrsoies ol previous wrsons. i this & more
N one year old, Cmact phur deaber of Wisnerh Seusar rep.

&W.HTMMNWWWMME&E@M
e THPAD ane rademarks of Wepsbaeiser MR B 2007 Weverhaaimer WA Compsim.
Al nights resevagi. Prinied i chs USA



A Delta T-90 Team
AR Norwich University

BOSTITCH WELDED WIRE COIL NAILS

Model Number: MGK 25BPBF
Location: Floor System Fasteners
Dimensions:

Thickness: .113”

Length: 2 1/2”
Available: Nail Gun Depot

Project Manual Manufacturer’s Specificat
August 22, 2013 TS oD endix B
U.S. Department of Energy 2013 Page |83



NAIL GUN DEPOT iy Systems

Home @

I product or keywords @

Advanced Search

Which Fasteners Fit My
Tool?

Product Categories @

Nailers

Staplers
Corrugated Tools
Screwguns

Hog Ring Pliers
Rebar Tiers

Nails

Staples

Corrugated Fasteners

Screws

Hog Rings

Rebar Tie Wire
Scrails
Accessories

Air Compressors
Generators
Clearance ltems

a Free Shipping on tools

Shop by Brand @

About NGD @

FAQs

Blog

Site Map

Nail Gun Depot > All Products > Brands > Hitachi > Nails = Framing and Pallet Nails - 15 Degree Coil Wire Welded

> 2-1/2" x 113 Screw #MGK25BPBF

2-1/2" x .113 Screw #MGK25BPBF

P> — "
o!-/ ) o< email
toa
Z  view larger b
Fllke 79 W Tweet 0|

2-1/2" x 113 Screw

Pinit

Qty/Box: 5,000
Weight: 56lbs

$41.13

Quantity

e



A Delta T-90 Team
‘ & Norwich University

LVL [LAMINATED VENEER LUMBER] RIM JOIST AND
CENTRAL BEAM

Location: Central Foundation
Dimensions:
Thickness: 1 3/4”
Width: 11 1/4”
Length: 14’
Available: Weyerhauser

Project Manual , P
August 22, 2013 Manufacturer’s szgggﬁg&ng
U.S. Department of Energy 2013 Page |85



LATERAL DETAILS AND SPECIFICATIONS

Zed o 265 slud wall & Jad or Pafi iud wall at = = ;
15" QR -EENEr LALLM Wb sirtensr quired on 16' on-cemter mazimum Wab gtifened reguined ai
bith sided a1 A3, W DMLY ook sices at A S8 DMLY
Pite: nail Fista nail
Wham pansl "
Flear panel rai mi:lr.gtumn Flace pansi mai When sheahing
W, brim sheathing Rin baspd to TI® ot LHERNSE EaCEecs
Rim boand o TH® pist inague at rim baasd : W, Lrinm sheathing
14* TimberStuand® |50 : Langue at rim Board
114" TimberSerand® L3 i bozrd IE
:r_'._r'i" T rim oard (zee dttach penel e raiing
nailing schedile orinsl srhegale [osiow) |E
Tae rad T2 nall
i beard o TIF jrist TIF® jiat szanaing i B board 2 T frist 10 jast spanming in
itfer directim |!-“i"mrﬂI S bt e i
Sheathing may bz i0ached - : - L
86 shown IR AG.4 TIF i Cn plcrte Istall roger coRg 1 TUF¥ joist o plate
support &l pranal acpes A oAl
Exterior Deck Altachment

Slractural etesiol shesthing
LW Timdersireand® LEL of 114" 1P nm boaed

Maimtain 2° distance (mininun}
from edge of leciger to
Zee fastener table pa page 4.
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DESIGN PROPERTIES AND MATERIAL WEIGHTS
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A Delta T-90 Team
‘ & Norwich University

WEATHERSHIELD 2” X 8” X 16° PRESSURE-TREATED
LUMBER

Model Number: Framer Series M-12
Location: Floor and Roof Framing
Dimensions:

Height: 1 3/4”

Width: 11 1/4”

Length: 14’
Available: Weyerhaeuser

Project Manual , P
August 22, 2013 Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 %%ge I|X89



A Weyerhaeuser

FRAMER SERIES”
LUMBER

Structural Framing Lumber with
Predictable Performance

#LB-4020 SPECIFIER’S GUIDE

e Computerized Grading Virtually Eliminates Warp

* Comes with Crown Edge Clearly Marked

* Eliminates Field Culling

 Treated with Factory-Applied Mold Inhibitor

* More Stable and Consistent than Ordinary Lumber

¢ Limited Product Warranty

WOODBYWY.COM 1.888.453.8358




STRAIGHT TALK ABOUT
FRAMER SERIES™ LUMBER

Weyerhaeuser’'s Framer Series™ lumber is mechanically graded to virtually eliminate
warping, and each board comes with the crown clearly marked to speed up
installation. With lumber like this, framing goes up fast, crews won’t spend valuable
time culling, and there’s less material waste when the job is done.

Each piece of Framer Series™ lumber is performance tested to meet specific strength
and density requirements. Because it's more stable than commodity boards,

Framer Series™ lumber is ideal for any application—even those where vertical-use-only
products aren’t allowed. That gives crews more flexibility at the job site and helps
reduce the potential for red tags.

Only Framer Series™ Lumber offers so many benefits:

¢ Limited warranty against warping

* Floors, walls, and ceilings stay flat and even

* Fewer callbacks to repair drywall cracks

* Crown edge clearly marked on each board

¢ Full lateral shear wall capacities—no species reduction needed

* Meets or exceeds all building code requirements for framing lumber

* Mold inhibitor helps material stay clean and bright, reducing product loss
and callbacks

WHY MAKE THE SWITCH TO . .
Available Sizes

FRAMER SERIES™ LUMBER?

Nominal Size Lengths Grade

2x4 8,9, 10, 18', 20' M-9

Here’'s why— 2x4 12'to 16", in 2" increments M-12
2x6, 2x8, 2x10, 2x12 8't0 20", in 2" increments M-12

¢ Limited product warranty
* Crown edge clearly marked
for fast installation

« Performs more consistently Allowable Design Stresses (100% Load Duration)

than ordinary lumber M-9 Grade M-12 Grade
— - Fve e
» Helps ensure smooth, flat o st R T ST
4 b = ’ ’
UilEhEe suiesss Tension stress Fb = 800 psi 850 psi
Compression perpendicular to grain ~ F,;, = 565 psi 565 psi
Compression parallel to grain Fo = 1,600 psi 1,675 psi
Horizontal shear parallel to grain F, = 175 psi 175 psi

= Design values based on Table 4C, 2005 NDS® Supplement.
= Use specific gravity of 0.55 when designing connections.

The products in this guide are readily
available through our nationwide
network of distributors and dealers. For
more information on other applications
or other Weyerhaeuser products, contact
your Weyerhaeuser representative.

= M-9 values meet or exceed those of #2 SPF and M-12 values meet or exceed those of #2 Southern Pine, making
Framer Series™ Lumber acceptable for use in any code-evaluated application that allows those products.

Maximum Wall Stud Spacing per IRC Table R602.3(5)

Bearing Walls Non-Bearing Walls
SUSTAINABLE Stud | Laterally | Supporting | Supporting | Supporting | Supporting | Laterally -
FORESTRY Size | unsupported | roofand | one floor, roof, |two floors, roof| onefloor | unsupported lﬁsa);lgil:m
INITIATIVE stud height | ceiling only | and ceiling and ceiling only stud height pacing
. . 2x4 10' 24" 0.c. 16" o.c. - 24" 0.c. 14' 24" 0.c.
Cortified Sourcing 26 10 24" 0. 24" o 16" 0.c. 24" 0. 20 24" 0.

www.sfiprogram.org
SFI-00008

= Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall.

Framer Series™ Lumber Specifier's Guide TJ-4020 | May 2013
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FRAMER SERIES™ LUMBER SPAN AND LOAD TABLES

Maximum Floor Spans(

Nominal | . 40 psf Live Load, 40 psf Live Load, 30 psf Live Load®), 30 psf Live Load®),
Size Width | Depth 10 psf Dead Load, L/360(2 10 psf Dead Load, L/480 10 psf Dead Load, L/360(2 10 psf Dead Load, L/480
12" 0.c.]16" 0.c.[19.2" 0.¢.]24" 0.c.[12" 0.c.[16" 0.c.[19.2" 0.c.]24" 0.c.]12" 0.c.[16" 0.6.[19.2" 0.c.]24" 0.¢.[12" 0.c.[16" 0.c.] 19.2" 0.c.[24" 0.c.
2x8 1%" | 1%" | 14'-2" |12'-10" 12'-1" | 11'-3"|12'-10" 11'-8" 11'-0" | 10'-2"| 15'-7" | 14'-2" | 13'-4" |12'-4"| 14'-2" |12'-10"| 12'-1" | 11'-3"
2x10 | 1%" | 9%" |18-0" 165" 155" | 14'-4"| 16-5" |14-11" 14-0" | 13'-0"[19'-10" 18-0" | 17'-0" | 15-9" | 18'-0" | 16'-5" & 15-5" | 14'-4"
2x12 | 1%" | 1% | 2111 19-11" ) 18'-9" | 17'-5" | 19-11"| 18-1" | 17'-0" |15-10"| 24'-2" | 21'-11"| 20'-8" | 19'-2"|21-11"|19-11"/ 18'-9" | 17'-5"
(1) Maximum available length is 20".
(2) Minimum criteria per code. For stricter deflection criteria, use shorter spans or the L/480 spans.
(3) 30 psf live load is permitted in residential sleeping areas by some codes.
Maximum Rafter Spans( General Notes for Floor, Rafter,
vomimal ]| 20 psf Live Load, 30 psf Live Load, and Ceiling Span Tables
S | GIERE e U e e, L3, 1 (UL L = Table is based on M-12, Southern Pine design
12"0.c. | 16" 0.c. [ 19.2" 0.c. | 24" 0.c. [ 12"0.c. [ 16"0.c. [ 19.2"0.c.| 24" 0.c. values (see page 2).
2x8 1%" | 1%" | 20'-5" | 18'-6" 17'-5" 16'-2" 17'-10" | 16'-2" 15'-3" 14'-2" ) ) )
0 | 1%" | 9% | 260" | 23-8" | 22-3" | 208" | 22'-9"  20-8" 195" | 180" = Maximum available length is 20"
12 | 1%" | 14" | 318" | 28-9" 271" 25'-1" 27'-8" | 25-1" 23-7" 21-11" = Joists must bear directly on beams, girders,
(1) Maximum available length is 20'. ledgers, or loadbearing walls; or be supported
(2) Based on 115% duration of load (snow areas). by hangers or framing anchors.
= Spans shown are horizontal clear distances
. . between supports, and assume uniformly loaded
Maximum Ceiling Spans( joists only.
Nominal | . 20 psf Live Load, . 10 psf Live Load, \ = Minimum bearing: 1%" on wood or steel, 3"
Size | Width | Depth 10 psf Dead Load, L/240% 5 psf Dead Load, L/240? on masonry. Bearing across full joist width is
12" 0.c. [ 16" 0.c. [ 19.2" 0.c. | 24" 0.c. [12"0.c. [ 16" 0.c. [19.2" 0.c. | 24" 0.c. required.
2x8 1" | 17%" | 205" | 18'-6" 17'-5" 16'-2" 25'-8" | 23'-4" 21-11" 20'-5"
210 1%" | 9%" | 260" @ 23-8" 29'.3" 20'-8" 32'.9" | 29'-g" 28'-0" 26'-0" = Provide lateral restraint at the end of each joist
12 | 1% | % | 3-8 | 289" | 27-1' | 25-1' | 39-10" | 362" | 341" | 318" by fastening to a rim, band joist, header, or

(1) Maximum available length is 20".
(2) Based on 100% duration of load.

Joist, Beam, or Header Allowable Loads (PLF)

Clear Condition 1%" Width 3" Width (2-ply) | 4%" Width (3-ply) | 6" Width (4-ply)
Span® 2x8 [ 2x10 [ 2x12 | 2x8 [ 2x10 [ 2x12 | 2x8 [ 2x10]2x12 | 2x8 [ 2x10] 2x12
Total Load 799 11,180 1,556(1,599 2,361 3,113 (2,548 3,542 4,670(3,397 4,723|6,227
4 Live Load 799 11,180 1,556(1,599 2,361 3,113(2,548 3,542 4,670(3,397 4,723 6,227
Min. End Bearing (in.)| 3.0 | 3.0 | 45 | 3.0 | 3.0 | 45| 3.0 | 3.0 | 45| 3.0 | 3.0 | 45
Total Load 372 | 591 | 849 | 744 11,183 1,698(1,277 2,023 2,660(1,702 2,698 3,547
6' Live Load 372 | 591 | 849 | 744 1,183 1,698(1,277 2,023 2,660(1,702 2,698 3,547
Min. End Bearing (in.)| 1.5 | 3.0 | 45 | 15 | 3.0 | 45| 3.0 3.0 | 45| 3.0 | 3.0 | 45
Total Load 211 | 340 | 496 | 423 | 681 | 992 | 729 1,170/1,700| 972 11,561 2,267
8 Live Load 211 | 340 | 496 | 423 | 681 | 992 | 637 ' 1,1701,700| 849 /1,561 2,267
Min. End Bearing (in.)| 1.5 | 3.0 | 30 | 1.5 | 3.0 | 30 | 1.5 | 3.0 | 3.0 | 1.5 | 3.0 | 3.0
Total Load 135 | 219 | 322 | 271 | 439 | 644 | 468 | 757 1,108| 624 1,009 1,477
10' Live Load 110 | 219 | 322 | 221 | 439 | 644 | 330 | 676 1,108| 440 | 902 1,477
Min. End Bearing (in.)| 1.5 | 1.5 | 30 | 1.5 | 1.5 | 30 | 1.5 | 3.0 | 30 | 1.5 | 3.0 | 3.0
Total Load 93 | 152 | 224 | 187 | 305 | 449 | 282 | 526 | 775 | 376 | 702 |1,033
12! Live Load 64 | 132 | 224 | 128 | 265 | 449 | 193 | 396 | 703 | 257 | 528 | 938
Min. End Bearing (in.)| 1.5 | 1.5 | 30 | 1.5 | 1.5 | 30 | 1.5 | 15 | 30 | 1.5 | 15 | 3.0
Total Load 58 | 111 | 165 | 117 | 223 | 330 | 175 | 367 | 570 | 234 | 489 | 760
14 Live Load 40 | 84 | 149 | 81 | 168 | 299 | 122 | 251 | 447 | 163 | 335 | 597
Min. End Bearing (in.)| 1.5 | 1.5 | 15 | 15 | 15 | 15| 1.5 | 15 | 30| 1.5 | 15 | 3.0
Total Load 38 | 81 | 126 | 77 | 162 | 252 | 115 | 244 | 436 | 154 | 325 | 581
16" Live Load 27 | 56 | 101 | 54 | 113 | 202 | 82 | 169 | 302 | 109 | 226 | 402
Min. End Bearing (in.)| 1.5 | 1.5 | 15 | 15 | 15 | 15 | 15 | 15 | 15| 15 | 15 | 15
Total Load 26 56 | 99 | 52 | 112 | 198 | 78 | 169 | 308 | 105 | 225 | 411
18' Live Load 19 | 39 71 | 38 | 79 | 142 | 57 | 119 | 213 | 77 | 159 | 284
Min. End Bearing (in.)| 1.5 | 1.5 | 15 | 15 | 15 | 15 | 1.5 | 15 | 15| 1.5 | 15 | 15
Total Load 18 | 40 | 74 | 37 | 80 | 148 | 55 | 121 | 222 | 74 | 161 | 296
20 Live Load 14 129 | 52 | 28 | 58 | 104 | 42 | 87 | 156 | 56 | 116 | 208
Min. End Bearing (in.)| 1.5 | 1.5 | 15 | 15 | 15 | 15| 15 | 15 | 15| 15| 15 | 15

(1) Interpolation between spans is permitted.

other member or by using full-height blocking
between floor joist ends.

General Notes for Joist, Beam,
or Header Load Table

= Table is based on:
—M-12, Southern Pine design values (see page 2)
— Deflection criteria of L/240 total load, L/360
live load, and 100% duration of load

= Allowable loads shown are the maximum uniform
loads (plf) that can be applied to the beam in
addition to its own weight, provided that the
minimum end-bearing requirements are met.

= Beams and girders must bear on load-bearing
walls, piles, or concrete or masonry foundations.

For framing instructions, including
recommended fastening schedules, please refer
to the AWC Wood Frame Construction Manual or

your applicable building code.

Framer Series™ lumber is intended
for dry-use applications

Framer Series™ Lumber Specifier's Guide TJ-4020 | May 2013
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FRAMER SERIES™ LUMBER ALLOWABLE HOLES AND NOTCHES

For Wall Framing

%]

%

%" minimum
edge distance Maximum notch in bearing
walls:

— 74" in 2x4 studs

— 1%" in 2x6 or wider studs

Maximum hole diameter in
bearing walls:

— 13" in 2x4 studs

— 2%" in 2x6 or wider studs

General Notes

= |f wall is non-bearing, or if studs are doubled (with
no more than two studs in a row bored), maximum
hole sizes may be increased to:
— 216" diameter for 2x4 walls

DO NOT cut a L ,
notch and 2 — 34" diameter for 2x6 or wider walls
h‘gﬁ,ﬂ?&;@? = Holes may be drilled anywhere along the length of

the stud or column but must be at least %" from
the edge.

= Notches may be cut anywhere except the middle ¥4
of the length of the stud or column.

For Joists, Beams, and Headers

—| |~E —| |~—2"min.  No notches in 2" min
‘ , Al hatchedarea | "
,,,,,,,, LI d= If the thickness of
| ; i D f O B g | | actual a built-up member
- +' 0 b El | gepth  fs greater than 3%"
I f T ﬂ T no notches are allowed
c 9" min A on the tension side,
' except at ends.
13 span 13 span 14 span RRE
Maximum Notch and Hole Sizes
Joist, A B c D E
Beam, or Maximum Maximum Maximum End Maximum Minimum
Header | NotchLength | NotchDepth Notch Depth | Hole Diameter Bearing Length
Nominal | nottoexceed | nottoexceed | nottoexceed | nottoexceed Wood or
Size d/3 d/6 d/4 d/3 Steel Masonry
2x8 2%" 1¥6" 196" 294" 1" 3"
2x10 3Vi6" 1%" 2%6" 3" 1%" "
2x12 3%" 14" 216" 35" 15" 3"
Contact your local representative or dealer at: CONTACT US

Safety

= Use care when handling lumber to prevent injuries.
Always wear gloves and eye protection when
handling building materials.

= Do not use lumber as ramps, planks, etc. Use only
as directed in this guide.

m  After sheathing, do not overload joists with
construction material in excess of design loads.

Storage and Handling
In Warehouse

= Store bundles on a hard and level surface in a
covered shed and protect from weather. Avoid
contact with water or extended exposure to direct
sunlight.

= Do not store lumber in direct contact with the
ground. All bundles come with corner protection
under the strap, and with 2x3 dunnage to keep
product off the ground when breaking bundles.

= To avoid physical damage to lumber, use care
when handling bundles or individual components,
especially when handling with forklifts or cranes.

At Job Site

= Keep lumber wrapped and covered during transit
from lumberyard to the job site.

= Do not open bundles until ready to install.

= To ensure that materials retain a low moisture
content after the bundle is broken, rewrap the
unused portion and make sure all four sides and
the top are covered.

= Keep lumber off of the ground and covered at the
job site.

Protect lumber from sun and water

CAUTION: Wrap is slippery
when wet or icy

Use support blocks to keep
bundles out of mud and water

Align stickers directly over
support blocks

1.888.453.8358 * woodbywy.com/contact

Weyerhaeuser

May 2013 = Reorder TJ-4020

This document supersedes all previous versions.
If this is more than one year old, contact your
dealer or Weyerhaeuser rep.

A and Weyerhaeuser are registered trademarks and Framer Series is
a trademark of Weyerhaeuser NR. 2013 Weyerhaeuser NR Company.
All rights reserved. Printed in the USA.
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Delta T-90 Team
Norwich University

WEATHERSHIELD 2” X 8” X 16° PRESSURE-TREATED
LUMBER

Model Number: 255677
Location: Deck framing
Dimensions:
Height: 1/2”
Width: 7 1/4”
Length: 16’
Finish: Pressure treated

Project Manual
August 22, 2013
U.S. Department of Energy 2013

Manufacturer’s Specifications
Appendix B
Page |94
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Product Description -~ Specifications -~

PRODUCT DESCRIPTION

Customsr Ravisws -~

—

WeatherShield 2 in. x 8 in. x 16 fi. Pressure-

Treated Lumber

Miods] # 255677 Saone SKU & 255677

FEEET wrie The First Review =

$17.97 /EA-Each

Mora info ~

Shipping Options ~

The WeatharSakeld 2 x 8 x 16 Pressune-Tresled Pine Lumiber can ba stained or palmied o match pour cuidor design schame, providing aversailie

mEterial for use inand around e ganden.

Mzt of Soutarm yeliow pine

Can be primed, painted or siined
InKBILXIGR

Bes wanranty avalizle on frested wood
sohe: Product may vary by store

WFG Brand IName - Weshershiekd
WP Model ¥ - 255677

MFG Par ¥ 255577

L B B O

SPECIFICATIONS

Achual product Fikcmess (i) 2

ATl compztiole Yes
Assaminled Helght (i) 16250
Chemical retention (UG ) 05

Malls and ofner handware

sk b2 hok-digped Zino-

resommendstion

ey afed ar aquslly well

protzcted mEterial

Lumiser quaily Fremium

harTinal Lengen 152

Mokl Proded Helgit () 2

Mozl Widh &h

Portion o product made from Ao

wod (%)

Product Lengm (1) 1508

Secundary Speciic Mood Souerm Teliow Lokl
- Fine (LIS} (Pinus taeda)

Tyjpe of Pressure Trestment C:A - Copper Azole

CUSTOMER REVIEW S

Pressure frestment iclps protect agaiest fermites, fngal decay and rot
el for dacks, ralsad beds, oUASoOT furmiRure, retalning walls, Ences, plonls tanles, planter boves, wailways, siil plte and structural meminers

Avchual product widh (i)
Assembled Deg®h ()
Azzemiied Wi (i)

Contact Typa Allowed

Rem Package Type

Meamtacturer WWarranty

NGl Product H 1 W (in)
NGl Product Leng (1)
Naoeringl product widh (i)

Primary Speciic Wood
Spacles

Product Length (i)

Teodune

‘Water Reslstant

Rstum To Top ~

aa
182
7625

Anoue Sround

Mo Package

Warranty Information valianle 3t
PO e e

28

15

20

Souem Yellow Longleat Plne (US)
[Pl palesiris)

192

Smoon

Fetum To Top -~

D0 you own Tls product? Be fe first o e R Your Sedoack will help users lke you o make Informed declslons and will help us o mprove our

product afierings!

Guantity: (1 |

FTORE EXCLUSVE




A Delta T-90 Team
‘ & Norwich University

6 X 6 BLOCKING

Model Number: EDGE

Location: Foundation of House
Dimensions: 5 1/2” x5 1/2”
Finish: Pressure Treated Lumber
Available: Weyerhauser

Project Manual , I
August 22, 2013 Manufacturer’s szgggﬁg&ng
U.S. Department of Energy 2013 Page |96



SPECIFICATIONS

Actual product thickness (In.)
Aluminum compatible
Assembled Helghi(n,)

Chermical retention (b, ft.)

Fasiener mcommendaton

Lurmber qual ty

MHominal Length
Mominal Product Helght [In.)

Mominal Width

Partion of product mede from
wood (%)
Product Length (f.)

Texturs

VWater Resstant

5.5

Yeg

42 In

A6

Hotl Dipped Galvanlzed or
Stalnless Steel

Frermium

96 in

Gin

100

af

Emoaoth

Mo

Aciual produe widt (in.)
Assembled Depth (in.)
Assermbled Wigth [in.)

Contect Type &llowed

liem Package Type

Manufeciurer Warranty

Mominal Product H x W (ln_)

Mominal Product Length
()

Mominal produwc width (in.)

Primary Specific Wood
Spacies

Socondary Specic YWaod
Spacles

Type of Pressure Treatment

5.8
din
86 In

Ground Sontac

Mo Package

Liatime Limitad Yarranty

Anainst Rot, Decey, and
Tarmilas

Gh

Southern Yellow Loklolhy
Pine (US) (Pinus taada)

Southerm Yellow Longleat
Pine (US) (Pinus
palustns)

MCA - Micranized Copper
Azl
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DEK-BLOCK PIERS FLOATING FOUNDATION SYSTEM

Location: Deck supports
Dimensions:

Height: 7 3/4”

Bottom Width: 11”

Top Width: 8”
Capacity: 42 Ib per block
Material: Pre-formed Concrete

Project Manual
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Floati

[ ]
Foundation
Dec Syslem ome Fros Dock Plans  How ToBuld sha
II'HHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Dek-Block® Pier Specifications

Dek-Block® piers are saolid, pre-formed concrete foundation blocks designed specifically for the Floating
Foundation Deck System.
1-3/4" wide x 1-3/4" deep slot accepts 2" thick (1-1/2" net) lumber
. g" harizantally.
= 3-3/4" square x 1-3/4" deep socket on Pier top accepts 4"x4" (3-
e A 12" % 3-1/2" net) posts vertically.
e\ 42-1b per block average.
£ ﬁ‘ Block accepts all lumber species and surfaced sizes currently
e manufactured in the U.5.
Blocks allow for lumber attachments in parallel and/or

1-3/4"

R /"( perpendicular configurations.
: . B" distance from bottom of block to bottom of lumber slot
/ Block porosity wicks moisture from slot/lumber to ground

Each block is manufactured from 5,000 psi concrete to ensure the
greatest strength and durability.
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CEDAR DECKING

Location: South and West exterior deck surface
Dimensions:
Thickness: 5/4”
Width: 6”
Length: 8
Finish: Waterproofing
Available: Fontaine
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TIMBER PRODUCTS | SIZES

Thickness and Width

Mominal Nominal Rough Rough Dressed Dressed
(inches) (mm) (inches) (mm) (inches) (mm)

5 127 435 121 417 114

B 152 534 145 3% 140

8 203 73 197 iz 191

10 254 934 248 L 241

12 305 1134 298 1115 292
Owver 12 | Owver 305 Y off &gmm off 14 off 13mm off

Mote: Full zawn timbers have the same dimension as nominal.

Grade Classifications

Depending upon size, Western Red Cedar is classified a=s Light Framing,
Structural Joists and Flanks, Beams and Stringers, or Posts and Timbers.
In general, the grades referred to herein are rough =awn.

Light Framing is lumber 2" to 4" (51mm to 102mm) thick and 2" to 4"
(51mm to 102mm) wide either rough sawn or surfaced four sides (S45).

Structural Joists and Flanks are rectangular members 2" to 4" (S1mm to
102mm) thick, 5" (127mm) and wider, either rough sawn or surfaced
four sides (S45].

Beams and Stringers are rectangular members, either rough sawn or
surfaced, 5" (127mm) and thicker with width 2" (31mm) areater than
thickness,

Posts and Timbers are square members, either rough sawn or surfaced,
5" (127mm) by 5" (127mm) and larger with width not more than 2"
(51mm) greater than thickneszs.
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1/2” PLYWOOD

Location: Under blocking
Dimensions:
Thickness: 1/2”
Width: 17 1/2”
Length: 2’
Available: Fontaine

Project Manual
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Plum Creek AC Sanded Phyrwood

SPECS *  Slow prawth inland Douglas Fir and Larch yield fire-grained,
smaoth faces
s Al Group 1, Struc 1 Spedes
FACES a A" prace verser

Ceualby vaocs] pliggs ar putly repaics, minimal wse o
po hurethane peich

15 phug average assures the highest face quality
Fully sanded face

HACKS, CENTERS & CORES

Plum Crewk's High integrity Ulbra—Core ™ corstrnect lon features
com pased cross bands for tight core gap tolerance more stringant
tham &APA and mdusbey g

Cne piece "C" grade ar better certer and back

CONSTRUCTION & THICKMESS

Thicaness Ply count

/4
ETliy
112
L7) 3
iy
.

.

3 Py
& Ply
5Py
SarT My
T Ay
Standard see 4’ &7
Pamel thickeness ta 1 L/2°
salid long kength ta 102"
Sarfed panck to 18
Tongue and groowe available on 5/3° . 1 178"

Underlsyment stamp avakble
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A 36 STEEL ROD

Location: Foundation
Dimensions:
Diameter: 1”
Note: Anchor with nut and washer
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HR Steel Round Bar

Hot Rolled Steel Round, is widely used for all general fabrication and repairs in industrial
maintenance, agricultural implements, transportation equipment, arnamental wark, etc. HR Steel

Rounds have a slightly grainy textured finish.

G o 4 0 O O O

Specifications: ASTM A36
AKAHR round, round bar
Applications: frame wark, braces, supports, shafts, axels, etc
Warkability: Easy to Weld, Cut, Form, and Machine
Mechanical Froperties: Brinell = 112, Tensile = 53-80,000 +-, Yield = 36,000 +-
How is it Measured? Diameter (A) X Length

Available Stock Sizes: 2ft, 4ft, 6t aft, 101, 20ft or Cut to Size

Stock lengths may vary +~ 1/4"
Fleaze call if you need specific lengths

S 4
°

MEN Cut-to-Size Service available on these items! Call 1-859-745-2650 for details.

Product Type

Item Sire & Description
{inches)

Click! Arrow to

Select Size

Qty

Er

nail Friend o

R114

R1516

R138

R112

R158

R134

R178

R11

R1114

R1112

R1124

R12

R1212

R13

HR CC Steel Round

HR CQ Steel Round

HR CQ Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-26 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-26 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

Hot Rolled A-36 Steel Round

114 inch Dia. Round Bar

516 inch Dia. Round Bar

38 inch Dia. Round Bar

1/2 inch Dia. Round Bar

58 inch Dia. Round Bar

24 inch Dia. Round Bar

78 inch Dia. Round Bar

1inch Dia. Round Bar

1-1/4 inch Dia. Round Bar

1-1/2 inch Dia. Round Bar

1-3/4 inch Dia. Round Bar

Z2inch Dia. Round Bar

2-1/2 inch Dia. Round Bar

Jinch Dia. Round Bar

Select ...

Select ...

Select ...

Select ...

Select ...

Select ..

Select ...

Select ..

Select ...

Select ...

Select ...

Select ...

Select ...

Select ...

[«] [« [« [« [ B B R ] OE]E]

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price

Get Price
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12 GAUGE STRAP

Location: Foundation
Dimensions:
Length: 6”
Widht: 12”
Connected with 5/8” Lag bolts into 6 x6

Project Manual I
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Home

Buic o B ¥ R

Simpson Strong-Tie27 in. 12-Gauge
Strap

Model #MST2Y Internet #100374971 Store SKU #462713

| Write The First Review A | [.-_E'!] Ask a Question A

$5.98 /EA-Each

This item cannot be shipped to the following state(s): AK, GU HI PR VI

[ Ships FREE with $45.00 Order

[ ]
% Buy Online, Pick Up In Store Today
Check Store Inventory +
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MSTD MARRIAGE STRAP

Model Number: MSTD4
Location: Foundation
Dimensions:

Length: 18”

Material Gauge: 16
Finish: Galvanized
Allowable Tension Loads: 3100
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MSTD Marriage Strap

X FlEin] +)

The METD mamiage strap provides an ovedapping, in-line splice betwesn an HTT tension tie and & CMETE18 coiled
strep for penslized-roof applicetions whers the roof member edjscent to the well is too short to develop the reguired
koed into the roof disphregm. The MSTD provides continuity of koed without the need to splice the GMETG1G

slongside the HTT which reguires sdditionsl blocking. Use MSTDY with HTT4 and MSTDS with HTTS.

Material: 16 geugs

Finish: Getvenized (G20}

-

* Load Tables

Installation: Gallary of images
* Coda Raports
» Use gl specified fasteners. Se= Genersl Notes. * Drasi
T, B s S =t
+ The GMSTC and HTT must be spliced end-to-and without any gep. - Caaing Page
+ Suiteble for use with both 10d and 184 sinker nailing options for the HTT and CMSTEC as specified per the * Rdated Catagories
Designer. " Techica Buletin
+ To instsll: * Hdp for downioads
- Position HTT over the framing (do not instell fasteners yet).
- Align CMSTC18 with the end of the HTT.
- Pasition METD owver the bwo connectors so thet neil holes slign comecthy.
— Instell specified fasteners, filling il nail holes.
Galleny: atop

*3 e B --I il
_.+._ - a . o x & . o o o 0 a [} o
& B ° = o o o
l 1% Typ.| | © 2 e :; o o o
Viewl 3 Typel 3 Type
MSTDS
{MSTDS similer)
Load Tables: See code report listings below
Model Total Tension Fasteners Allowable
Tension
No. L Tie CMSTC16 HTT Loads
MSTD4 | 18 | HTT4  16-16d Sinker 12-16d Sinker] 3100
METDS | 27 | HTTS 24 - 16d Sinker | 18- 16 Sinker | 4545

1. Install on minimum 4x4 blocking.
2. 10d common nalls may be substituted at 100% of tabls load.
3. Allowabls tension loads Includs a load duration Increass on the fastensrs for wind or sarthquaks with no further

Incragse allowsd.

4. NAILS: 10d comman = 0.148° dia. X 3 long, 168d sinksr = 0.145° dia. x 3 1/4° long.

Typical METD4 Installation

atop
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2 1/2” TAN TORQUE SCREWS

Model Number: T20
Location: Deck Fasteners
Dimensions: 2 1/2”
Finish: Tan

Project Manual Manufacturer's Specificat
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Lowes RIS

FREE 1 to 3-DAY SHIPPING &5 mere ™"

Help | Weekly Ads | Gift Cards | For Pros | Credit Card Services w

‘ Products v

Ideas & How-Tos v

MyLowe's

=

Home: Search "2 1/2" torgue screws"™:
The Hillman Group 5 los #8 x 2-1/2-in Flat-Head Galvanized Dual Torque-Drive

Deck Screws

OEnIarged Image

The Hillman Group 5 Ibs #8 x 2-1/2-
in Flat-Head Galvanized Dual
Torque-Drive Deck Screws

ltem #: 438955 | Model # 47370

% % % %% Be the first to write a review!

$66.67

= Print

B shaee Din it W Tweet| (0| [+ 0
Description Specifications Reviews Community Q&A
-
Screw Thickness #i Materials Fastened Wood to wood
Thread Style Coarse Finish Galvanized/Uncoated
Screw Length (Inches) 25 Color/Finish Family Gray/Silver
Head Type Flat Material Steel
T Dual Package Unit of Measurement Pound(s)
i Package Quantity 5.0
Puoint Type Standard
Use Location Exterior

The Hillman Group 5 Ibs

FREE
Store Pickup

*rour arder will be ready for
pickup from Lowe's Of §
Burlington, VT by 08/19/2013.

Lowe's Truck Delivery

“rour erder will be ready for
delivery to yvou from Lowe's Of
5 Burlington, VT by
081192013,

Parcel Shipping
Unavailable for This Order

Sent by carriers like UPS,
FedEx, USPS, stc.

$66.67

#8 x 2-1/2-in Flat-Head
Galvanized Dual
Torque-Drive Deck
Screws

Subtotal: $66.67
Qty.: |1

Y save Item [ )

i SetaReminder i )

Go to Your Account
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SIMPSON LU 210 JOIST HANGER

Model Number: LUC210Z
Location: Deck framing
Dimensions:
Thickness: 1 1/2”
Width: 1 9/16”
Length: 7 13/16”
Finish: galavanized
Available: Weyerhauser
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LUC/LU/U/HU/HUC Standard Joist Hangers

LUUCY concesled flange hanger available for 2x6, 2x8, 2x10 and 2x12 lumber. |deal for end of ledger’ header or post
conditions, the LUCZ al=o provides cleaner lines for exposed conditions auch as overhesd decks.

Ses Hanger tables. Ses Hanger Options for hanger modifications, which may result in reduced loads.

LI - Walue engineered for strength and economy. Precision-formed - enginesred for installation ease and design value.

|1 - The standard 1) hanger provides flexibility of joist to header installation. Versatile fastener sslection with teated
allowable loads.

HIU/HUC - Most models have trigngle and round holes. To achieve maximum loads, fill both round and triangle holes with
commaon nails. These heavy-duty connectors are designed for schools and other structures requiring additional strength,
longevity and safety factors.

Material: See tables.

Finish: Galvanized. Some products available in stainless steel or ZMAXE costing; see Corrosion Information.

Installation:

# | lzz all specified fasteners. Ses General Notes.
¢ HL/HUC—Can be inatalled filling round holez only, or filling round and triangle holes for maximum values.
¢ Joists sloped up to 1/4:12 achieve load tables.

+ See masonry or concrete for installations.

+ HII/HUC hangers can be welded to & steel member. Allowable loads are the lesser of the values in the hanger tables
or the weld capacity - refer to technical bulletin T-HUHUC-W,

Some products may be installed with the Strong-Drive® S0 Structural Connector screw -
click here for detsils

Options:
¢ HU hangers available with the header flanges turned in for 2 516" width and larger, with no loed reduction - order
HUC hanger.
¢ See Hanger Options, for sloped and/or skewed U/HI models, and HIUC (concesled flange) models.
¢ HU onlv—Rough beam sizes available by special order.
¢ See atocked U hanger rough sizes tebles. Rough sizes are not available in Bx
¢ Also see LUS and HUS series.




Gallery:

roll ower images below to ses lerger imege

Maodal configurstions S
may differ from thoss il
shown. Some HU
modsls do not have 1
trizngl= holes. Contect &7,
Simpson Strong-Tie. ha
Luzg8 HUZ214
(=oocept Projection sest
LU Roughs) on maost
models for
RS TV
bearing and
saction
BCOMOITYY.

roll over images below to ses lerger image

U f

Typicel LUCZ Instslistion Typicsl HU
Instalistion

Typicel LUZ28 Instelistion



| oad Values with SD Series Screws

. Thesa products ere svsileble with sdditionsl comosion protection. Additionsl products on this

page may slsc be svaileble with this opticn, check with Simpson Strong-Tis for detsils.

Fasteners Allowable Loads

Model DFISP SPFIHF
No. Face Joist Uplift Floor Snow Roof Uplift Floor Snow Roof
{160) {100} {115) {125) {160) {100} {115) {125)
LU24 4-5D9112 | 2-509112 340 85 725 725 290 450 515 560
LU26 6-SD9112 | 4-309112 915 1025 1030 1030 715 670 775 840
LUC26Z 6-SD9112 | 4-3D09112 865 1025 1180 1285 715 670 775 840
LUC26Z 6-SD10112 | 4-5D10112| 915 1040 1195 1300 790 830 950 1035
LU283 8-509112 | 6-309112 995 1370 1380 1380 855 805 1030 1120
LUZ10 10-5D9112 | 6-SD9112 | 1150 1710 1965 2010 g0 1120 1290 1400
LUC210Z | 10-8D9112 | 6-S09112 | 1605 1710 1965 2030 1075 1120 1290 1400
LUC210Z  [10-SD104112| 6-3010112| 1580 1730 1990 2165 1325 1380 1585 1725
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DECK POST CONNECTORS

Model Number: DTT2Z

Location: South and West Deck Rail Posts
Anchor Diameter: 1/2”

Dimensions:3 1/4” x 6 15/16” x 1 5/8”
Fasteners: 8-SDS 1/4” x 2 1/2”
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DTT2Z Deck Post Connectors ShAvme

The DTT2Z is a safe, cost-effective way to attach deck-railing posts to the deck framing. Because the post is tied back into
the deck joists, rather than to the rim joist alone, the connection is stronger than typical through-bolt inatallations and
complies with IRC and IBC code requirements regarding handrail and guardrail post connections for decks. The DTT2Z ]
alao complies with the new IRC requirements for laterally tying the deck to the house. Additionally, the versatile OTTZ2Z ia ‘},I- W,
load rated as a holdown for light-duty shearwalls and braced wall panel applications. The OTT2Z fastens easily to & single ]
2x joist or stud using Simpson Strong-Tie® Strong-Drive® S05 acrews (included) and accepts & 1/2" machine bolt or
anchor bolt.

¥ Load Tabls

Solutions for Decks
¥ Gallery of Images

The DTT2 is idesl for bwo criticel deck connactions: ¥ Code Reports

Gusrdrsil-Post Gonnection Drawlings

+ Ties the guerdrsil post into deck framing " Catalog Pags

» Stronger and safer then nails, lag scraws or bolts " Felated Catsgarlss
+ Mests provisions set in the Internationsl Residential Gode® (IRC) for guardreil reinforcement (Teble R301.5) ¥ Technical Bullstins
+ Single post-to-dack connection tested for the concentreted lkoad specified in IGC-ES acoeptence oriteria for Handreils end Guards ® Fllers

{AG2T3) ¥ Enginssring Letters

L ] I v L.
Latersl-Load Connection Hslp for downloads

+ Ties the deck into the houss for & stronger, sefer ledger connection
+ Helps prevent 2 comman type of deck failums
« Mests provisions sst by the 2008 Intemstionsl Residentisl Code® (|RC) for leters] deck-to-houss connections (R502.2.2.3)

The new DTT25S is made from stainleas steel for applications in higher exposure environments. Whether it's a deck guardrail post application or the
lateral-load connection from the deck to the adjacent structure, the new stainless-steel OTT255 is the best choice for seaside applications or those
calling for more corrosive preservative-treated lumber formulations. It fastens to the framing members with stainless-steel Simpson Strong-Tie Strong-
Drrive S08 wood screws (included).

The new DTT2Z-50D52.5 is our standard DTT2Z packaged with 2 1/2" Simpsaon Strong-Tie Strong-Drive S0DS wood screws instead of the standard 1
1/2" fasteners. These longer acrews allow the DTT2Z to achieve & load capacity in excess of 2100 |ba. when used as a holdown on double studz ina
shearwall application. The DTT2Z-S052 .5 iz also suitable in deck applications when double 2x members are used for deck joists or blocking.

roll over images balow to ses lerger image

s

DTT2Z DTT2Z instelled s & Typicel Deck-to-Houss

(DTT2ES similer} letersl connector fore Latersl Load
deck guerdrail post. Connection

For mors information
on latersl load
connections, see
technical bullstin T-

For morne information
on gusrdreil post
connactions, ses
technical bulletin

DECHKLATLOAD.
T-GROALPST. o R S
Load Table: See code report listings below atop
. These products sre svailsble with additionsl comosion protection. Additionsl products on this
pege may slso be sveileble with this option, check with Simeson Strong-Tie for details.
Minimum Allowable Tension Load
“,::e' ¢ D‘?::_::;:' Fasteners | Wood Member|  DF/SP SPF/HF
; Thickness | (100) | (160) | (100) | (160)
1% 1825 | 1825 | 1440 | 1800
DTT2Z/DTT2SS | % e 8-8DS W'x1le
» 3 ”‘ 3 2000 | 2145 | 1440 | 1835
I DTT122-5D525 | W ¥ 8-5D8S W'x2's" 3 2145 | 2145 | 2105 | 2105

1. The alowable loads have been increased 60% for wind or earthquake loeding with no further increase allowad.

2. Load vaelues are valid if the product is flush with the end of the framing member or installed away from the end.

3. The guardrail post ilustration above addresses an outward force on the guardrail. An additional DTT2Z can be added
&t the lower bolt to addrass an inward force.
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CARRIAGE BOLTS

Dimensions: 1/2” x 6”
Location: South and West Deck Rail Posts
Finish: Galvanized
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Lowe's RIS OATTe

FREE 1 to 3-DAY SHIPPING &' mere ™™

Help { Weekly Ads | Gift Cards | For Pros | Credit Card Services v

‘ Products ~

Ideas & How-Tos v

MyLowe's What are

EY

Home: Project Pak 10-Count 1/2-in-13 % §-in Zinc-Plated Carriage Bolis

Project Pak 10-Count 1/2-in-13 x 6-
in Zinc-Plated Carriage Bolts

o Enlarged Image

“ Share Pin it

W Tweet < 0

§+1 0

ftem#: 62424 | Model # 452087

&

$14.25

WO Be the first to write a review!

[= Print

Description
b

Fastener Callout Size

Bolt Diameter

Fastener Length (Inches)
Bolt Thread Fitch

Balt Shank Size (Inches)
Thread Style

Baolt Type

Length (Inches)
Fastener Thread Type

Specifications

Reviews

1213 x
g

12"

6.0

13

0.5
Coarze
Carriage
6.0
Coarze

Community Q&A

Material

Fastener Color/Finish

Finish

Fastener Head Style
Coler/Finish Family

Fastener Materials

Package Unit of Measurement

Package Quantity

Steel

Zinc
Plated

Zinc-plated
Round
Gray/Silver
Steel
Count

10.0

FREE
-~ Store Pickup

Find Store Locations.

- our order can be available for
k| pickup as soon as today.

m| Lowe's Truck Delivery

“Y'our order will be ready for
= delivery to you from your
selected store.

==| Parcel Shipping

x- Unavailable for This Order
Sent by carriers like UPS,
FedEx, USPS, etc.
—

Project Pak 10-Count $14.25

1/2-in-13 x 6-in Zinc-
Plated Carriage Bolts

Subtotal: $14.25

% save ltem (i ]

i SetaReminder i ]

Go to Your Account »
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GEORGIA PACIFIC PLYTANIUM PLYWOOD SHEATHING

Model Number: 255677
Location: Exterior of House
Dimensions:

Thickness: 0.354”
Species: Southern Yellow Pine
Available: Georgia Pacific
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"GP _
PLY TANIUM

PLYWOOD

Specifications-Sheathing

Plytanium® plywood sheathing is ideal for residential and hght commercial construction, and provides cutstanding
performance for walls and roofs. It adds proven parformeance and dursbility to new homes, room additions and renowvations.

Available Sizes (Sred for 4" x B7)

Square Edge

3-11%" 11,216 m) = 7117467 (2.435 m)

Building Code Performance Categornies, Panel Thickness

# B CAT, 03647 [E.99 mm)

= 1632 CAT [3-ply). 0.451° 111.45 mm}
= 1632 CAT id-plyl, 0.451° 11145 mml}
= 18/32 CAT, 0.6578" (14.58 mm
= 2332 CAT, 0.703 (17.8% mimi)

Specifications
Length/Width Tolerance
Straightness Tolerance
Squareness Tolerance
Primary Species
Testing Agency
Classifications

Code Fire Classification
Fame Spread Rating
Building Code Compliance

COrther Information
Forestry Certification

Green Building Programs.

MAHE Green Approved

+0, —Ae" {+0, 1.6 mm}

+%&" (1.6 mml

=" (£3.2 mm}

Southern Yellow Pine

APARThe Engineered Wood Association

Exposure 1 - Fhewood suitable for uses not permanently exposed to the westher, Panels
classified as Exposure 1 are intended to resist the effects of mositure on structural parformence
&5 may occur due 1o construction dedays, or other conditions of similar sawerity.

Exterior — Plywood suitable for repeated wetting and redring or long-term exposure to
weeathar and other conditions of similar severity.

Class ll or C

T6-200, smoke-developed indax <450

PS5 1-08 or PS Z2-10

Phytaniurm plywood panels are made from wood sourced through
& system that is thirdparty certified to the Sustainable Forestry

Inétiative® procurament standsrd. FASTATIABLE
Ses our Plytanium phewood Sustainabiity Fact Sheet available at INITIATIVE
v b uiiditbedter. com for more information on potential point o Mo p, Gl for v formsls™

contributions towards specific green building programs.

Phytaniurm plywiood has been " Gresn Approved”™ by the NAHB
Research Center, which means you can be essured that Plytanium
phpwiood complies with specific green practice criteria in the
Mational Green Building Standard. See our product listing on

Wi Greend porove dProd ucts.com for more information.
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p LY TA N I U M Specifications-Sheathing

PLYWOOD

Product Warranty Phtanium® phrwood is cowered by @ Lifetime Limited Warranty. For terms and conditions,
pleasa rafer to owr Lifetime Limited Warranty available at www, buiiditbetter.com.

Intemational Shipping T prevent the introduction and spread of plant pests, ISP 16 Intemabional Standards for
Phytosanitary Measures, requires that imtemationally shipped sobd wood pallets be debarked,
treated with heat or furnigated with methy bromide, and marked with & seal of compliance.
Fallets made with engineerad wood, including Plytanivm plywood, are exempt from
ISPM 15 requiations. This is because the procass of manudactuning engineered wood
destroys any live crganisms in the wood. (Source: ”Bowes, Crate and Resl Manufactunng, ™
Wi Perfor mancefanels. corm)

Formaldehyde Emissions Phytanium phwood contains no sdded unea formeldebyde resins. PS 1 and PS5 2 structurel panels
are exempt from testing by the Celifornia Air Resources Board ICARE] in the Composite Wood
Air Towic Controd Measure (ATCM) and phenolic bonded structural panels are exempt from
tasting or rmonitoring by HUD in the Manufactured Home Construction and Safety Standards.

Manufacturing Locations APA BAIN Zip Harwast
Location Mumber Code FRadius
Camden, TX BI1E TEE34 90 miles
Corrigan, Tx B16 76339 90 miles
Crudley, MC 348 28333 B0 miles
Emiporia, VA || 23847 A0 miles
Gurdon, AR BI17 71743 B0 miles
Madison, GA 404 30650 100 miles
Prosperity, SC 343 29127 B0 miles
Taylorsville, M5 282 39168 B0 miles

Warm Sprngs, GA 324 31830 450 miles

ﬁm-?ﬂ:lﬁl: Pretznium o the Poviznism and Gacepta Pacifc o trademarks owoad by of liconssd 1o
SiAn Goorglz Paciic Wood Products |LC.  tracaman: of APA Tha Wead
Gaorgia-Pacific Wiood Products 3o, Sustnablg Foratry Fiiatn for Vo, Gond tor Cur and tha SF
133 Peachtrea St, N.E. ‘h'nlﬂn':r‘uufil.mhdeEnle- — Inc. Tha mwmm
Atlanta, GA 30303 I a tradamark of the Mational Assocation of Homa B -

Llch:.
BO0-2B4- 5347 www_ b ifbaffor.oom 03012 Goorgia-Faciic Wood Produces LLC. Al righis resorved, Ree. 2712 GP-TH L. Eam #5821 84



A Delta T-90 Team
AR Norwich University

1/2” PRESSURE TREATED PLYWOOD

Location:Underfloor of Floor System
Dimensions:

Thickness: 1/2”

WidthL 8’

Length: 4’

Project Manual Manufacturer’s Specificat
August 22, 2013 TS oD endix B
U.S. Department of Energy 2013 Page |123



Material Zafety Data Sheet

Weyerhaeuser
Plywood
Weyarhaausar Company Emergancy Phana: [253) 924-5000
PO Bax 9777 Additional Information: [253) 924-3885
Fedaral Way, WA S8063-87TT CHEMTREC: (80d)424-2300
hitp:iwewer weyarhasuser.com/SustainabilibySDS Revised Date: Seplembar 27, 2010
1. Product ldentification
Product Manufacturing Location(s)
Plywood USA: Zwolla, LA; Emearson, AR
Canada: MNong
2. Hazardous Ingredients/ldentity Information
Hame CASH Percent | Agency | Exposure Limits Comments
Wood (wood Mone 84-899 O5HA PEL-TWA 15 maim” Total dust
dust, softwood (sea footnote * balow)
or hardwood)
O5HA PEL-TWA 5 mg|.|’m:L Respirable dust fraction

(see footnote ™ below)

ACGIH | TLV-TWA 1 mgim® Inhalable fraction

Phenol- 9003-354 1-14 O5HA PEL-TWA 0.75 ppm Free gasaous
formaldehyde DEHA PEL-STEL 2 ppm formaldahyde
resin solids © ACGIH TLW-Cailing 0.3 ppm

In AFL-CIO v OSHA, 365 F. 2d 962 (11th Cir. 1992), the Court overturned OSHA's 1989 Air
Contaminants Rule, including the specific PEL's for wood dust that O5SHA had establishad at that tima.
The 1989 vacated PEL's wara: 5 mgj'm:1 PEL-TWA and 10 mgj'm"’| STEL {15 min), all softwood and
hardwood except Western Hed Cedar. Wood dust is now regulated by O5H& as “Parliculates Mot
Otherwise Ragulated™ (PMOR), which is also refarred to as “nuisance dust”. However, some slates hawve
incarporated the 1989 OSHA PEL's in their state plans. Additionally, O5HA indicated that it may cite
amployers under the O5H Act general duty clausea in appropriata circumstances for noncompliance with
the 1985 PEL's.
® These products may contain free formaldaiyde (=0.1%, wi %), which may ba released depanding on
concantration and environmeanial conditions. These panels confain mno added urea-formaldahyde rasins.
Largs scak chamber studies on similar matarials conducted by the APA Enginasred Wood Association
hawa shown that the finished products off-gas leveals below 0.1 ppm as well.

3. Hazard ldentification

Primary Safety/Health Hazards:

Warning: Plywood dust may pose a combustible dust explosion hazard if dried and suspendad in air in
sufficient concentrations and im proximity to an ignition sourca. Users of this product should axamineg
the potential to ganarate wood and organic resin dust during handling and processing and related
combustibility hazarnds and confrals. See additional commeanis in MS0DS.

‘Weyakaswser MSOE WCE 30112 (M)
Page 1 of T Rev. 082712010



3. Hazard ldentification (cont'd.)

The primary health hazard posed by this product is thought to be dus to exposure to airbormea wood dust.

Appearance and Odor: Plywood is a 3 to 9 ply-veneer product with a slightly aromatic resinous odar
and natural wood color.

Primary Route(s) of Exposure:

O Ingestion:
E Skin:

FH Inhalation:
E Eye:

Medical Conditions Generally Aggravated by Exposure: \Wood dust may aggravate pre-existing
respiratory conditions or allergies.

Signs and Symptoms of Exposure:

Acute Health Hazards: Wood dust can cause aye irritation. Cartain specias of wood dust can alicit
allargic contact dermatitis in sensifized individuals. Wood dust may causa respiratory irritation, nasal
dryness, coughing, sneezing and wheezing as a result of inhalation. Formaldehyda may causa
temporary irritation of skin, eyes, or respiratory system. Formaldehyde may cause sansitization in
suscaptible individuals.

Chronic Health Hazards: Wood dust, depending on the species, may cause allergic contact dermalitis
ard respiratory sensitization with prolonged, repetitive confact or axposure to elevatad dust lavels.
Prolonged exposura to wood dust has been reported by some obsarvers to ba associated with nasal
cancer. Additional information related to carcinogenicity for wood dust and formaldehyde is listed
below.

Carcinogenicity Listing:

B MWTP: Wiood dust, Known Human Carcinogen. Formaldehyde, Reasonably
Anticipated ta ba a Human Cancinogean.

EH 1ARC Monographs:  Wood dust, Group 1 - carcinogenic to humans. Formaldehyda, Growp
1- carcinogenic to humans.

EF O5HA Ragulated: Formaldehyde Gas

Wood Dust - NTP: According to its Report on Carcinegens, Elkventh Edition, NTP states, "Wood dust is
known io be a human carcinogen based on sufficiant evidanca of carcinogenicity from studies in
humans”. An association betwean wood dust axposure and cancer of the nasal cavity has been
absarvad in many case raports, cohort studies, and case-control studies that spacifically addressad
nasal cancar. Strang and consistent associations with cancer of the nasal cavities and paranasal
sinuses weare abserved both in studies of people whose occupations are associated with wood dust
axposure and in studies that directly estimated wood dust axposwre. This classification is based
primarily on increasad risk in the occurrance of adenocarcinomas of the nasal cavities and paranasal
sinuses associaled with axposure o wood dust. The evaluation did not find sufficient evidenca to
associate cancers of the oropharynx, hypopharynz, lung, kmphatic and heamatopoistic systems,
slomach, colon or ractum with exposure o wood dust. Thare is inadequate evidencs for tha
carcinoganicity of wood dust from studies in experimantal animals according to NTP.

Wood Dust: IARC — Group 1: Carcinoganic o humans; sufficient evidences of carcinogenicity. This
classification is primarily based on studies showing an association between cocupational exposura to
wood dust and ademocarcinoma fo tha nasal cavities and paranasal sinusas. |ARC did not find
sufficient evidence of an association betweaen cccupational exposura to wood dust and cancers of the
aropharynx, hypopharyn, lung, lymphatic and hematopoietic systems, stomach, colon or ractum.

Formaldehyde - NTP: According to its Repor on Carcinogens, Elewenth Edition, NTP siates,
Farmaldehyde (gas) is reasonably anticipated to ba a human carcinogen basad on limited evidanca
aof carcinoganicity in humans and sufficiant evidance of carcinegenicity in exparimantal animals.

Weyerhasuser MEDS WC 301-12 (M)
Page 2 of T Rev. 05272010



3. Hazard ldentification (cont'd.)

Formaldehyde: LARC - Group 1: Carcimogenic to humans, sufficient avidence of carcinogeanicity. A
working group of JARC has datermined that thara is sufficiant evidence that formaldehyde causes
nasophanymgeal cancar in humans, & rare cancer in devaloped countries and “stromg but not
sufficent evidence® for leukemia. Howewvar, numarous epidemiological studies havea failed to
demuonstrate a relationship between formakdehyde exposure and nasal cancar or pulmonary diseases
such as emphysema or lung cancar.

4. Emergency and First-Aid Procedures

Ingestion: Mot applicable under normal usa.

Eye Contact: Wood and resin dust may cause machanical irritation. Treat dust in eye as foreign object.
Flush with waler to remova dust particles. Seak medical help if irmitation parsists.

Skin Contact: Wood dust of certain spacies can elicit allergic contact dermatilis in sensitized individuals,
as well as machanical irmitation resulting in erythema and hives. Seek medical halp if rash, irritation or
dermatitis persisis. Resin dust may also causa skin reactions in susceplible individuals.

Skin Absorption: Mot known to ocour under normal usa.

Inhalation: Wood and rasin dust may causs unpleasant obstruction in the nasal passages, resulting in
dryness of nosa, dry cough, sneazing and headaches. RHemove lo fresh air. Seek medical halp if
parsistent irritation, severa cowghing or braathing difficulty occurs.

Mote to Physician: Mone

5. Fire and Explosion Data

Flash Point (Method Used): MAP
Flammable Limits: LFL = S5Sae below under “Unusual Fire and Explosion UFL= MAP
Hazards”

Extinguishing Media: Water, carbon dioxida, sand

Autoignition Temperature: Variable [typically 400°-500°F (204 "-2607C)]

Special Firefighting Procedures: MNona

Unusual Fire and Explosion Hazards: Depanding on moisture content, and mora importantly, particle
diametar, wood dust may exploda in the presance of an ignition source. For wood dust, an airboma
concantration of 40 grams (40,000 mg) of dust per cubic meater of air is often used as the LEL.
Referance NFPA Standards 654 and 664 for guidance.

HMIS Rating (Scale 0-4): Health = 2° Fire= 1 Physical Hazard = 0O

NFPA Rating (Scale 0-4): Health= 1 Fire= 1 Reactivity = 0O

6. Accidental Release Measures

Steps to be Taken In Case Material Is Released or Spilled: Sweep or vacuum up for recovery and
disposal. Awoid creating dusty conditions whenever feasible. Maintain good housekesping o avoid
accumulation of dried wood and resin dust on exposad surfaces. Dried wood and resin dust may
pasa a combustible dust hazard. Place recovarad wood dust in 8 container for proper dispasal.

7. Handling and Storage

Precautions to be Taken In Handling and Storage: Dried wood and resin dust may pose a
combustible dust hazard. Keap away from ignition sources. Avoid eye confact. Avoid prolonged or
repeated contact with skin. Avoid prolonged or repeated breathing of wood dust. These products
may ral=asa some formaldahyde in gasaous form.

Weyerhasuser MEDS WC 301-12 (M)
Page 3 of T Rev. 092772010



T. Handling and Storage (cont'd.)

Spacific handling and storage conditions should be assessed to datarmine potential formaldehyde
concantrations. Store in weall-ventilated, cool, dry place away from open flamea.

8. Exposure Control Measures, Personal Protection

Personal Protective Equipment:

RESPIRATORY PROTECTION — Usa NIOSH approved filtaring face pieca respirator ("dust mask™) or
highar lewels of respiratory profecton as indicated if there is a potential fo excead tha exposure limits
ar for symptom raliaf or workar comfiort. Use respiratory protection in accondance with regulatory
requirements such as the OSHA respiratory profection standard 29 CFR 1810.134.

EYE PROTECTION — Approved goggles or tight fitting safety glasses ara recommeanded whan axcessive
axposures o dust may occur (8.g. during clean up) and when eye irmitation may occur.

PROTECTIVE GLOVES — Cloth, canvas, or leather gloves are recommeanded to minimize polential slivers
ar mechanical irritation from handling product.

OTHER PROTECTIVE CLOTHIMNG OR EQUIPFMENT — Duter garments which cowear the arms may be
desirabla in adtremaly dusty arsas.

WORK/HYGIEME PRACTICES — Follow good hygienic and housekeaping practices. Clean up areas
whears wood and resin dust setiles o avoid axcessive accumulation of this combustible material.
Minimize comprassad air blowdown or other practices that ganarate high airborne-dust
concantrations.

Ventilation:

LOCAL EXHAUST — Provide local exhaust as needed so thal exposure limits are met. Ventilation fo
control dust should be considered whera polential explosive concentrations and ignition sourcas ara
present. The design and opearation of any exhaust system should consider the possibility of explosive
concantrations of wood dust within tha system. See "SPECIAL™ section balow. Usa of feol mounied
axhaust systems should also be considered, aspecially when warking in enclosed araas.

MECHAMICAL (GEMERAL) — Pravide general vantilation in processing and storaga areas so that
axposure limits are met.

SPECIAL — Ensure thal exhaust vantilation and malerial fransport systems involved in handling this
product contain axplosion ralief vents or supprassion systems designad and operated in accordance
with applicabla standards if the oparating condibions justify thair usa.

OTHER — Cutting & Machining of product should praferably be done ouldoors or with adequate vantilation
& containmant.

9. Physical/Chemical Properties

Physical Description: Plywood is a 3 fo 9 ply-wensar product with a slightly aromatic resinous odor and
natural wood color.

Baoiling Point (i@ 760 mm Hg): MAP
Evaporation Rate (Butyl Acetate =1): MNAP
Freezing Poimnt: MNAP
Melting Point: MAP
Molecular Formula: MAP
Molecular Weight: MAP
Qil-water Distribution Coefficient: MNAP
Odor Threshald: MAP
pH: MAP
Solubility in Water (% by weight]: =1
Specific Gravity (H,0 =1): Variable, depands on wood species and moisture

Weyerhasuser MEDS WC 301-12 (M)
Page £ of T Rev. 08272010



9. Physical/Chemical Properties (cont'd.)

Vapor Density (air = 1; 1 atm): MNAP

Vapor Pressure (mm Hg): MAP

Viscosity: MAP

% Volatile by Volume [i@ T0°F (217C)]: 0

10. Stability and Reactivity
Stability: 0 Unstable El Stable
Conditions to Awvoid: Avoid open flama. Product may ignite at temperaturas in axcess of 400°F
(204%C).

Incompatibility (Materials to Awvoid): Awoid contact with oxidizing agents.

Hazardous Decomposition or By-Products: Tharmal decomposition (i.e. smaldering, burming) can
releasa carbon monoxida, oxides of nitragan, carbon dioxida, aliphatic aldahydas including
formaldehyda, resin acids, terpanas and polycyclic aromatic hydrocarbons. Matural decom position of
arganic malerials such as wood may produce loxic gases and an axygen deficient atmosphers in
anclosed or poorly ventilated areas. Sponfanecus and rapid hazardous decomposition will not accur.

Hazardous Polymerization: [0 May occur = Will not occur

Sensitivity to Mechanical Impact: MAP

Sensitivity to Static Discharge: MAP

11. Toxicological Information

Wood Dust Toxicity Data: Mo spaecific information available for preduct in purchasad form.  Individual
component information is listed below.

Components:

Wood dust (softwood or hardwood)

Treated wood dust generated from sawing, sanding or machining the product — may cause nasal drynaess,
irritation, cowghing and sinusitis. NTF and |ARC classify wood dust as a human carcinogen (ARG
Group 1). Sese Saclion 3 above.

Formaldehyde

Human inhalation TCy, of 17 m&fm:1I for 30 minutes produced aye and pulmonary resulls; human
inhalation TCy, of 300 ug/m™ produced nosa and caniral nervous systam rasults; LCg, (ral, inhalation)
= 1,000 mgim”, 30 minutas; LCsp (mice, inhalation) = 400 mg.l'ma. 2 howrs. |ARC classifies
farmaldehyda as a human carcinogen (lARC Group 1). NTP classifias formaldehyde as Reasonably
Anticipated to be a Human Carcinogen. See Saction 3 above.

Target Organs: Eyes, skin, respiratory system.

12. Ecological Information

Envircnmental Fate: The wood and resin portions of this produect would be expected to be
hiodagradable.

Formaldehyde: Trace amounts of free formaldehyda may be relaased to the atmosphera and would be
axpacied to ba removed in tha atmospheara by direct photolysis and owidation by phofochemically
produced hydroxyl radicals (half-life of a few hours). In the aqueous phass formaldehyda
biodagradation is axpacied to take places in a few days.

Envirconmental Toxicity: MAP for finished product.

Componant: Formaldahyde

86 hr LC50 Fathead Minnow 24mpgiL
HE hr LC50 Bluegill 0.10 maiL
5 min EC50 Photobactarium phosphoraum SmogllL
HE hr EC50 Waler flea 20 mglL

Weparhasuser MSDE WC 301-12 (M)
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13. Disposal Considerations

Waste Disposal Method: If disposed of or discarded in ils purchased form, incineration is prefarable, if
allawed. Dry land disposal is acceplable in most states. It is, howewar, the usar's responsibility to
determine at the time of disposal whather your product meets RCRA criteria for hazardous wasta.
Fallow applicable federal, state, and local regulations.

14. Transport Information

Mode: [Air, Land, water) Not regulated as a hazardous material by the U.5. Depariment of
Transportation. Mot listed as a hazardous material in Canadian Transportation of Dangemus Goods

(TDE).
Proper Shipping Mame: MAP
Hazard Class: MAP
UN/NA ID Numbear: AP
Packing Group: MAP

Information Reported for Product!Size: MAP

15. Regulatory Information

TSCA: Phenolformaldehyde resin is on the TSCA chemical substance invantary.

CERCLA: Formaldehyda (100Iks RQ) is on the CERCLA chamical substancs inventary.

DSL: Formaldehyde is on the Canadian Domeastic Substance List.

O5HA: Wood products are not hazardous undar the criteria of tha fadaral O5HA Hazard Communication
Standard 28 CFR 1910.1200. Howewer, wood and rasin dust genarated by sawing, sanding or
machining this product may ba hazardows. Workplace exposura to formaldahyde is spacifically
regulated undar 25 CFR 19101048

STATE RIGHT-TO-KNOW:

California Prop 6% — This product contains formaldehyde, which depending on temperature and humidity,
may be emilied from the product. Weyerhaeuser has evalualed formaldehyde emission rates from its
products and hawve found thesa rates to ba below the significant risk level. The user should detarmina
whather formaldehyde emissions resulling from ifs site spacific use, handling, ventilation design,
capacity and final comstruction design for this product could exceed the safa harbor laval.

Warning: Drilling, sawing, sanding or machining wood products generates wood dust, a substance
known fo the Stale of Califomia o cause cancer.

Pennsylvania — This product contains formaldahyde which, depanding on tempearatura and humidity, may
bea emitted from the product. When cut or atherwise machined, the product may amit wood dust.
Formaldehyde and wood dust appear on Pennsylvania’s Appendix A, Hazardous Substanca Lists.

Mew Jarsey — This product contains formaldehyde, a substance which appeaars on Maw Jersey's
Enviranmental Hazardous Substance List

Minneszota — Minnesota Statutes, 1984, Sactions 144 495 and 325F_181 do not apply to this product;
thesa statuas apply to plywood, parliclkeboard and MOF and other products manufactured with uraa-
farmaldehyda resins.

SARA 313 Information: To the best of our knowledge, this product contains formaldefhyde at de minimis
cancantrations (0.1%) and s not subjected to the SARA Title Il Section 313 supplier notification
requirements.

SARA 311312 Hazard Category: This product has been reviewesd according the EPA "Hazard
Categories: promulgated undar SARA Titka 11, Sactions 311 and 312 and is considered, under
applicable definitions, to maet the following calegories:

Weyerhasuser MEDE WC 301-12 (M)
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15. Regulatory Information (cont’d.)

An immediate (acute) health hazard Yas
A delayed (chronic) health hazard Yas
A cormasive hazard Mo
A fire hazard Mo
A reactvity hazard Mo
A suddan release hazard Mo

FDA: Mot intendad for use as a food additive or indirect food contact item.
WHMIS Classification: Confrolled Product: D24 - wood dust and formaldehyda: 1ARC Group 1

16. Additional Information

Date Prepared: OG/27/2008

Date Revised: 03272010

Prepared By: Weyerhaauser Company Environment, Health, Safety and Sustainability

Weyerhasuser MSDS available on: hifp.iwens weyerhasuser. com/Sustainabiliby 505

User's Responsibility: The information contained in this Material Safaty Data Shesat is basad on the
axpanence of occupational health and safaty professionals and comes from sources believed to be
accurate or otherwisa technically cormact. It is the user's responsibility to detarmine if the product is
suitable for its proposed application(s) and o follow necessary safely pracautions. The user has the
responsibility o makes sura that this MSD'S is the most up-io-date issue.

Definition of Common Terms:

ACGIH = American Conferance of Governmental Industrial Hygienists

AlCE = Australian Inventory of Chemical Substancas

c = Cailing Limit

CALE = Chemical Abstracts System Mumber

DOT = L. 5. Dapartmant of Transporiation

DSsL = Domastic Subsiancs List

ECS0D = Efective concantration that inhibits the endpaint o 50% of control population

EINECS = Ewrapaan Invantory of Existing Commercial Chemical Substances or BEuropaan List of
Motified Chamical Substances

EMCS = Japanese Existing and Meaw Chemical Substancas List

EPA = 5. Envircnmantal Protection Agency

HMIS = Hazardous Matarials |ldantification System

lARC = |niernational Agency for Research on Cancer

IATA = |niernational &ir Transport Association

IMDG = |nfernational Maritime Dangerous Goods

KECL = South Korean Existing Chamicals List

LCS0 = Concentration in air resulting in death to 50% of exparimantal animals

LCLoy = Lowest concantration in air resulting in daath

LDS0O = Administered dosea resulting in death to 50% of exparimantal animals

LD o = Lowest dosa resulting in daath

LEL = Lower Explosive Limit

LFL = Lower Flammable Limit

MSHA = Mine Safaly and Health Administration

MAF = Mot Applicable

MAN = Mot Available

MFPA = Mational Fire Protection Association

MIDEH = Mational Institule for Oecupational Safety and Health

MPRI = Canadian Mational Pollution Releass Inveniory

NTP = Mational Toxicology Program

‘Weperhasuser MSOE WC 30112 (M)
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16. Additional Information (cont'd.)

OsHA
PEL
RCRA
STEL
=P
TCLa
TD
TDLa
TLY
TSCA
TWA
UFL
WHMIS

Cccupational Safety and Health Administration
Parmissible Exposure Limit

Resource Conservation and Recovery Act
Shart-Tarm Exposura Limit (15 minutes)

Standard Temperaturs and Pressura

Lowest concantration in air resulling in a towic effect
Canadian Transportation of Dangerous Goods
Lowest dosa resulting in & toxic effect

Threshold Limit Values

Toxic Subslance Contral Act

Time-Weighted Awveraga (B hours)

Upper Flammable Limit

Workplace Hazardous Materials Information System

Weperhasuser MSDS WC 301-12 (M)
Page 8 of T Rev. 082712010
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Delta T-90 Team
Norwich University

3/4” MEDIUM DENSITY FIBERBOARD

Location: Skylight Frame Return
Dimensions:

Length: 96”

Width: 48”

Project Manual
August 22, 2013
U.S. Department of Energy 2013

Manufacturer’s Specifications
Appendix B
Page [132



Your Siore:

@ sonin sonup % vour account v S Burlington, VT StoreInfo v Change v Finda Store
i 0 FREE 1 to 3-DAY SHIPPING &5 more. ™™™
TWﬁGVING Help | Weekly Ads | Gift Cards | For Pros | Credit Card Services v
‘ Products v Ideas & How-Tos v MyLowe's What are you looking for? ‘EH ‘
Home: E] Print

3/4 x 48 x 96 Premium MDF i

™ FREE
tem # 37461 | Model # M31LW1249097 Store Pickup
TN & 4 reviews | Write a review | *our order can be available for
‘| pickupin Lowe's Of 8§
$34_12 N——Burlington, VT today.

Change Store »

[ ™ Lowe's Truck Delivery
Your order will be ready for

Product is sold in individual pieces; please review the product 2:::;2?;3?: OO
specifications for details 5

Parcel Shipping

Unavailable for This Order
Sent by carriers like UPS,
0 FedEx, USPS, etc.
Enlarged Image —
3i4 x 48 x 96 Premium $34.12
B share Dinit W Tweet|(8| I+ 102 MDF
Subtotal: $34.12
Qty.: |1
Description Specifications Reviews Community Q&A
s
Nominal Thickness in Inches 314 Actual Width (Inches) 49.0
Nominal Length {Inches) 96.0 Grade Premium % save item i
Nominal Width (Inches) 45.0 CARB Compliant Yes & SetaReminder i)
Actual Thickness (Inches) 0.75 Mo Added Formaldehyde (NAF) Compliant  No :
Go to Your Account b
Actual Length (Inches) 97.0

Related ltems

2x4x96 Kiln-
Dried Whitewood
Stud

$2.57

1/4x4x8
Hardwood
Underlayment
Plywood



Delta T-90 Team
Norwich University
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A Delta T-90 Team
‘ & Norwich University

SOLITEX MENTO 1000 VAPOR BARRIER

Model: Pro Clima
Location: Exterior Walls of Main House behind rain screen
Dimensions:
Length: 164’
Width: 59”
Available: Four Seven Five
Price: $0.37 per square foot

Project Manual , P
August 22, 2013 Manufacturer’s Specifications

Appendix B
U.S. Department of Energy 2013 P%%e |%X35



pro clima’

3-layer very vapor open, WRE, subroof- and rainscreen
membrane for plywood, OSB and insulation-boards. Conforms
to all AC38 requirements for weather resistive barriers.

Rall width 59" (1.5m)
Roll length 164" (50m)
Raoll area: 807 square feet (150m2)

Technical properties
*  Air permeance 0.00004cfm/fi2 — 100x better than the testing threshold
* 'Withstands temperatures befween -40 F? and 194 F°
* ‘Weather exposure: 3 months
* ‘Water column over 32.8° (10m)
# Life Expectancy 60 year +
« 38 Perm (ASTM E96-B), Sd-value < 0.05m (DIN EN 12572)
* Thickness 155 mils (0.40mm)
* Tension resistance:
= Z05MN/50mm parallel
= 170MN/S0mm perpendicular (DIN 12311-1)
* Streches up to 50% parallel, 50% perpendicular (DIN 12311-1)
* Tear resistance: 100N parallel 100M perpendicular (DIM 12319-1)
* Resistance to nails/staple tearing out: 140N
* Color: dark gray

Technical Specs

SOLITEX MENTO 1000

Layer Material
Cowver flesce 2 layer polypropylene microfibre
Membranz monolithic TEEE film
non-woven fabnc polypropylens microfibre

Four Seven Five

High Performance Building Supply
131 Union S5t Brooddyn, MY 11231
nfoimfoursevenfive. com

T18-622-1600

i

FOuSERE reNEFIVE XN



A Delta T-90 Team
AR Norwich University

INTELLO PLUS MOISTURE BARRIER

Location: Main House Roof
Dimensions:
Length: 164’ 1/2”
Width: 59’ 1/16”
Available: Four Seven Five
Price: $0.34 per square foot

Project Manual Manufacturer’s Specificat
August 22, 2013 TS oD endix B
U.S. Department of Energy 2013 Page |137



Building Sealing | Interior | Exterior | Products

Products
Sealings
Inside
INTELLO
INTELLO PLUS
Outside
Bonding Agents

INTELLO PLUS®

pro clima INTELLO PLUS® is reinforced with robust PP
fabric and may be used as a confining layer for all kinds
of blown-in thermal insulating material. A transverse
placed on the inside at a spacing of
take the weight of the insulating
clima system brochure for further

batten should be
at most E0cm to
material. See pro

details on insulation.

INTELLO PLUS® offers the same high potential for

freedom from structural damage like INTELLO®,

bonding agents:
ORCON F

UNI TAPE
TESCON PROFIL
CONTEGA PV

Technical Details

vapour diffusion resistance coefficient:

37.500

water vapour transmission resistance: =d 0,25m to =20m
permeance 13,20 to 0,17 US perms
mtr 1,25MNs/g te 100MNs/g

thickness: 0,2mm

surface weight: 1250/m2

breaking load: MD 320N/Scm
XD 280M/5cm

fire rating: B2

membrane: polyethylene copolymer

non-woven fabric:

polypropylene

reinfoarcement:

polypropylene

temperature recistance:

-40°C to +80°C

colour: white

roll width: 1,50m

roll lenght: 20m or 50m
roll area: 30m2 or 75m2
roll weight:




A Delta T-90 Team
‘ & Norwich University

NATIONAL FIBER DENSE PACK CELLULOSE INSULATION

Model Number: RDSLF9256
Location: Main House Exterior
Dimensions:
Length: 60°
Width: 2- 3/8”
Features:
Composition: 85% composed of post-consumer paper
Available: National Fiber through Huntington Homes
Price: $2.28 per square foot

Project Manual Manuf 's Specifica
August 22, 2013 anufacturer’s p%%dgﬁg&ng
U.S. Department of Energy 2013 Page |139
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Directions for installing Dense Pack Cellulose behind Insulweb Netling

o Hanes radwel nelting n B foal SNE-Bx375) o 9 fool (SOT05-3037T5) walths x 375 feet kg

o A compresanr with 8 minimum aof b air Ines

o Praumatc sisple gun, Spolnais moda BSBIF GAF, {SESSHTEAN] ar ecuivalent with 2% in.
oromm by MG in. kg slaples (S35005)

o Inshklistion wand, two-inch imside dismeter oy four-font kg alumirmem [Dest | no siaic Wl
Todse)} or thin wall PYC “ceniral vac” iubing {ok, bul some siatic PYC-27] with end ol at 2 45
degree angle

o Alumirum msulsion mier (Wel Roler)

o A rminrmum of 5 lfeet of two-inch blowing hoze (27 Hozse)] stteched o the ager dameler
biowing hase; intal kength not o exceed 150 feet

o Dpional; Fabnic adhesive or siighlly thinned Brper's while glue and two nch paint roller

Preparation

Any caviy teler than nalve feet in height should heve aooss brecing or line =hops st mid-height o help
suprxcHt The weight of the metensl and prevent adtiing. Maimain minmum code dearmnce o
caminesti bles for non-LIL reled dedrical systerns [nciuding nan-KC reied recessed ighis], knab ad
tube wiing, or cambugion sppkance Tues, variz o dEmneys.

Procedure for installing Hetting n Extenor and inlerior Walls Assesnblies
1. Hessune the length of the wall amd add o feet o the measuremens.
2 Cul one piece of netting for esch wal.

3. Tack an upper coimer af the Insuweb in place and pull tight and tack The other side. Repest this
procedure for the o boliom comers, Laking care ta sireich the meterial tigivtly without weinides

4. N =tapindg, =et requistor ba £0 pai on the compressar.  Siaple along the iop frst, than move Lo the
madde siud and werk oulwands [eft and nght Fihe fabric 2 not teugit, than st (Bp siich) =aple
¥ inch an ane or both sides of raming. Repest procecure for each ghd until the wall B completed.
Staples should be na mome than 1.5 inches apart.

o _E,hﬂlmjmhhﬁmingﬁhﬂqiﬂandmﬁhi:ndhﬁiveﬁﬂl & bwao-nch noller

g h Fsiikeen D ead wal sliid and plake. | S giue iy &l e hiia iz bEfare insisaing.

6. Aflter twn rooms are conpeiay netied, ane peraon can begin biowing maienal n the sl netied
nxHN [Exsuming que, Fused, 2 dry)

] Depot Shreed - Belchedmam, WA (11007 - 8I-282-7 711 = worw. natiomnlfiker.aom



7. For sound attenuation, it is easiest to have drywall already installed on one side, netting the other
side with Insulweb. Insulweb can be installed on both sides of the wall if, after insulating, a sheet of
plywood bracing is temporarily held in place while the Insulweb is rolled flat on the opposite side of
the wall.

Procedure for Installing Cellulose Insulation in Netted Wall Assemblies

1. Poke the end of the two-inch installation wand through the center of the Insulweb. Insert wand to
the bottom of the cavity and pull it back a couple of inches. If there are any obstructions, or if the
density feels light in any area, the wand will need to be reinserted at different points in the cavity to
achieve a uniform density.

2. Using a machine capable of steady blower pressures of 3.5 psi or 80 wci, set the air confrol to
maximum and open the feed gate to approximately 50% to achieve an installed density of 3.5
Ibs/cuft.

3. Begin blowing the first cavity. Retract the wand when the material stops flowing through the hose.
Once the hose end reaches the opening in the netting, reinsert the wand to the top of the cavity and
repeat as above until the cavity is completely filled, paying special attention to the top cormmers. The
netting will tighten and bulge slightly as the hose is withdrawn. Using the coverage chart below, or
National Fiber's Expanded Bag Coverage Chart, confirm bag count per square foot of wall area.

Framing Cavity Depth | Coverage per Bag
Size R-Value {Inches) iNet SgFt)
2x4 13 3.5 24.6
2x6 20 5.5 15.2
2x8 27 1.5 10.9

2x10 35 9.5 8.3
2x12 42 11.5 6.7
2x14 49 13.5 5.6
2x16 57 15.5 4.7

4. After blowing, check the density by pressing on the Insulweb with your hand in a number of spots.
A properly filled cavity will have the feel of a firm mattress. If voids are observed, or any portion
feels soft to the touch, reinsert the tube and add more material.

5. Cavities having bulges will need to be rolled along the middle of each assembly with the insulation
roller, so they don't interfere with the installation of the drywall.

6. Cross bracing can create two separate cavities. Blow each cavity with separate entry holes.

7. In overhead applications, the Insulweb should not be left exposed due to the potential for sagging of
the fabric over time. It should be covered with drywall immediately after blowing (and rolling, as
necessary).

For further information, please contact our Technical Manager, Bill Hulstrunk at
technical{@nationalfiber.com

Note: Bracketed, bold, italicized items are the National Fiber part numbers used for ordering.
Revised 06/12

50 Depot Street « Belchertown, MA 01007 » 800-282-T711 - www_.nationalfiber.com
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Cel-Pak Class 1 Cellulose Insulation

- SPECIFICATIONS -

Mational Fiber's Cel-Pak is a high quality, cellulose insulation for dense pack wall and
celling al:.lrpilcatinns. It is also installed as loose fill in flat attic areas in new construction
and retrofit.

Cel-Pak is a premium, all-borate cellulose insulation. It is made almost primarily from
over-issue news, which is the highest quality newsprint available. Our paper provides the
best quality and fiber length for superior insulation. The quality of this newsprint and the
purity and effectiveness of our special, all-borate chemical formulation, carefully blended in
nu%tate-ﬂf-the-ar‘t equipment, provide the optimum density for unsurpassed coverage and
performance.

Cel-Pak’'s long, flexible fibers ensure void-free filling of the space to be insulated by
sealing around wiring, plumbing, and other obstacles. This reduces air infiltration and
results in a less drafty, more comfortable home.

ADVANTAGES OF CEL-PAK

= Low settled density provides superior coverage,

» Highly efficient thermal barrier (measured in R- | R-Value per inch of blown-in insulation

value per inch), " CerPak I Y1
*‘R-value means resistance to heat flow. The higher  Rockwoo! N REEEENEENEX]
the R-value, the greater the insulating capacity Fiberglass [EX]

» Proven energy savings (conserves energy by
reducing fuel consumption)
= Permanent fire resistance, with superior flame retardant qualities

= Significant sound barrier and moisture control (enhanced by dense fiber
structure and naturally hygroscopic properties of the cellulose fiber)

= Contains no formaldehyde, asbestos or glass fibers
= Very clean (minimal dust)

= Highest recycled content of all common insulating materials, helping to preserve
the environment



There are other factors to consider. The amount of insulation you need

depends mainly on the climate you live in. In the Mortheast, for example, R-

38 is recommended for attics. Your energy savings also depend on the type
and size of your home, your family size, and your comfort preferences.

To abtain the level of thermal insulation (R-Value) indicated, this insulation must be
installed at the coverage rates shown in the chart below. Initial installed thicknesses
were determined using a Krend|

2000 machine with shredder. Settings are not adjustable.

Average net weight 25 lbs

Het Coverage - Attics - 25 |bs. - Settled Density 1.40 [bsiou ft.
Initial Instaled Minimum Setted Bags Per 1000 Met Coverage himimum
R-\Value @T5"F Thickness Thickness =g ft. sq.fLiBag Vilmight
[in.) {in.} Mo joists Ho joisis I fi.
13 4.3 K] 1.7 B5.B 0.29
19 59 53 188 B80.5 0.50
22 6.8 B.1 24,0 41.6 .60
b 8.1 B 54 283 .58
3R 114 102 46.R 214 1.47
&b 146 131 628 16.0 1.66
[11] 177 1810 T4 128 1.58
Met Coverage = Sidewalls = 25 lbs. - Settled Density 3.1 Ibsiou.ft.
13 Zud 45 a5 7 ] 0.5
20 2x B 55 560 17.6 1.42

READ THIS BEFORE YOU BUY

What you should know about R-Values. The above chart shows the R-Value of
this insulation. R means the resistance to heat flow. The higher the R-Value, the

qreater the insqlatinu power. Compare insulation R-Values of cellulose with other
insulating materials before you buy.

To get the indicated R-Value, it is essential that this insulation be installed properdy. If
you do it yourself, get instructions and follow them carefully. Instructions do not
come with this package.




R & D Services Inc.
Classified

Cel-Pak Cellulose Insulation

Reference File: RDS-LF9256

This product meets the amended CPSC standard for flame resistance and
corrosiversess of cellulose insulation.

Cel-Pak is periodically retested by B & D Services to assure compliance
with Federal Specifications. In addition, we maintain a fully equipped ome
site laboratory for mosdtorieg product quality on a daily basis.

CPSP Standard HH-1-515E; 16CFR 1209

Meets ASTM C739 Class 1/A Building Material

Clasilad in scoondanoe wih b Rilwing AZTM C T35 charachrsies

Flammakility Characlinsthos
[ Ry r— Corsmatar the or Eoual 100,12 Valam®
Smoldeeng Combmibnn  Lexs Then or Equsl o 1505

Emwiromanaidiial Chara eristics
o

Fungi rasslanes Arrmzisbla

Phyysical Charateristics
Clenndp (Saties) 14 i
Thanmal Fesmstancs 38 P, it 4 i)

Sloisture Yapor Sorplon  Aoosphubie
Oy Emmsins Gzmmziabla

50 Depot Street « Belchertown, MA 01007 « B00-282-7711 « www. natlonafiber.com



MATERIAL SAFETY DATA SHEET
N EFFECTIVE DATE: December 3, 2009

MNMATIOMNAL FIBER
Cel-Pak® Cellulose Insulation

CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Mame: Cel-Pak™ MANUFACTURER: Mational Fiber

Chemical Formula: (CyH 505H;BOy 30 Depot Street

Chemical Name/Synonyms: Cellulose Insulation Belchertown, MA 01007

Chemical Family: Cellulose Treated With Inorganic Salts 413-283-8747

CAS Registry Number: Mot Established EMERGENCY PHONE NUMBER:
TSCA Inventory Number: Mot Listed Mational Fiber: 800-282-7711

Cel-Pak is a registered trademark of Mational Fiber

COMPOSITION/INFORMATION ON INGREDIENTS OSHA HAZARDS

Cel-Pak® cellulose insulation contains over 82 percent by weight newsprint processed into cellulose fiber, CAS No. 65996-61-4. This product contains
less than 17 percent (%) by weight boric acid (HaB0s), CAS No. 10043-35-3. Boric acid is added for purposes of superior fire resistance and insecticide
properties within the insulabion. A small quantity of distillate mineral oil, CAS No. 6471-88-4, is added to the product for dust suppression and
enhanced bonding of the fire retardant. Regarding information on the chronic and ecological toxicity of this product, we have reviewed the available
medical and toxicological literature for 100% boric acid. Boric acid is hazardous under the (%HA Hazard Communication Standard based on animal
chronic toxicity studies.

HAZARD IDENTIFICATION
EMERGENCY OVERVIEW:
Cel-Pak™ is a gray, odorless cellulosic fiber insulation matenial. The product is not flammable, combustible, or explosive, and it presents no unusual
hazard if involved in a fire. Cel-Pak™ Insulation has low acute oral and even lower dermal toxicities. Care should be taken to minimize the amount of
el-Pak™ Insulation released to the environment to avoid ecological effects.
POTENTIAL ECOLOGICAL EFFECTS:
Large amounts of Cel-Pak™ cellulose insulation can be harmful to boron-sensitive plants and other ecological systems.
PFOTENTIAL Hl‘.'.ﬁ\l..TH EFFECTS:
Routes of Ex : Inhalation is the most sigmificant route of exposure in occupational and other settings. Dermal exposure 15 not usually a concem
because Cel-Pak crllu]mr insulation is not absorbed through imtact skin,
Inhalation: lmritation of the nose and throat may occur from the inhalation of Cel-Pak insulation dust at levels greater than 2mgm3 { ACGIH TLV).
m Eye contact with boric acid or dust associated with Cel-Pak can cause immitation, redness and pain.
Skin Contact; The boric acid in Cel-Pak can canse irmitation to damaged skin. Prolonged contact with intact skin can canse dermatitis.
Ingestion; Cel-Pak® cellulose insulation is pot intended for ingestion. Small amounts (e.g. less than 30mg of boric acid or 150mg of Cel-Pak) swallowed
accidentally are not likely to cause effects; swallowing amounts larger than that may cause gastrointestinal symptoms. Also see Signs and Symptoms of
Exposure below.
Cancer: Cel-Pak® cellulose insulation is not considered a carcinogen.
Siems apd Svmptoms of Exposyre; Symptoms of accidental pver-exposure to borate products have been associated with ingestion or by absorption
through large arcas of damaged skin. These may include nausea, vomiting, diarthea, drowsiness, rash, headache, decrease in body temperature,
reduction in blood pressure, renal (kidney) injury, cyanosis, coma, and death.

FIRST AID MEASURES

Inhalation: Prolonged exposure to dust levels in excess of regulatory himits should always be avoided. If imitation or difficulty in breathing occurs,
move to fresh air. Seck medical attention if symptoms persist.

Eve Contact: Use eye wash fountain or fresh water to cleanse eye for several minutes. 1 irntation persists for more than 30 minutes, seck medical
attention.

Skin Contact:  In case of broken skin and irnitation, wash area with soap and water. 1f irritation continues seek medical help.

Ingestion: Swallowing less than 30mg of boric acid or 150mg of Cel-Pak insulation is not likely to cause health effects. If larger amounts are
swallowed induce vomiting as directed by a physician.

NOTE TO PHYSICIANS: Observation only is required for adult ingestion of a few grams of Cel-Pak® cellulose insulation. For ingestion in excess
of larger amounts, maintain adequate kidney function and force fluids. Gastric lavage 15 recommended for symptomatic patients only. Hemodialysis
should be reserved for massive acute ingestion or patients with renal failure. Boron analyses of urine or blood are only useful for documenting exposore
and should not be used to evaluate severity of poisoning or to guide treatment.



Cel-Pak” Cellulose Insulation MSDS - Page 2

FIRE FIGHTING MEASURES

General Hagard: Cel-Pak™ cellulose insulation is not flammable or explosive.
W A.n}' fire rxtm_gmshmg media may h: usnd on n:.nrh-]r fires.
; MNon-tflammable solid.
i ; Mone. However, m.al-:n.nl should not be installed where temperatures may exceed 180°F. Adequate clearance should be
maintained around recessed lights, chimneys, and other heat producing equipment as specified in the National Fire Prevention Code.

ACCIDENTAL RELEASE MEASURES

General: Cel-Pak®™ cellulose insulation contains water-soluble inorganic salts that may canse damage to trees or vegetation by root absorption.

Spills: Vacuum, shovel or sweep up Cel-Pak® cellulose insulation and place in containers for disposal in accordance with applicable local regulations.
Mo personal protective equipment is needed to clean up spills. Cel-Pak™ Insulation is a non-hazardous waste when spilled or disposed of, as defined in
the Resource Conservation and Recovery Act (RCBA) regulations (40 CFR 261).

HANDLING AND STORAGE
hmmmum Ambient

i Ammospheric

Special Sensitivity: None known
Ceneral: Mo special handling precautions are required, but dry, indoor storage is recommended. To maintain package integrity, bags should be handled

on a "first-in first-out™ basis. Good housekeeping procedures should be followed to minimize dust generation and accumulation.

TRANSPORTATION INFORMATION

Cel-Pak™ cellulose insulation may be shipped normally as a non-hazardous material.

EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls: Use local exhaust ventilation to keep airtborne concentrations of Cel-Pak® cellulose insulation dust below permissible exposure
levels.

Personal Protection: “Where airborne concentrations are expected to exceed exposure limits, NIOSH certified dust particulate respirators must be used.
Eye goggles and gloves are not required for normal industrial exposures, but may be warranted if environment is excessively dusty.

Occupational Exposure Limits: Cel-Pak® cellulose insulation is listedfregulated by OSHA, Cal OSHA as "Particulate Not Otherwise Classified” or
"Wuisance Dust".

{5HA: PEL* 15 J'J'Jg."‘rn3 total dust and 5 m_g."n'|3 respirable dust
ACGIH: TLV** ? mg/im?
Cal OSHA: PEL* 10 mg/m”

*PEL="Permissible Exposure Limit"
**TLV-"Threshold Limit Valus"

PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Ciray, odorless fiber Boiling Point: Mot Apphicable

Specific Gravity: 0.7 com