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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” to 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 14th 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. Significant updates include the following: 

1. Solar array panel layout updated 
2. Lighting plan updated to reflect changes in light fixtures and light locations 
3. Mechanical plans were updated to reflect changes in heat pump system from two diffusers to 

one diffuser 
4. The flower boxes on the south entry path were updated to reflect competition tour path 
5. Exterior door shades on south and west added  
6. Exterior window shades were updated on south and west windows 
7. North wall electrical component layout updated 
8. Rain gutter at the roof edge of the south, east, and west elevation added to direct rain away 

from siding 
9. Custom furniture and purchased furniture location and dimensioning updated 
10. Plumbing drawings were updated  
11. Rainscreen siding was corrected and updated 
12. West and South decks and ramps updated 
13. Signage plans updated  
14. 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 

Rule 4-2 Construction Equipment 

Drawing(s) showing the assembly and disassembly 
sequences and the movement of heavy machinery on 
the competition site 

O-101, O-102 
O-602 

Rule 4-2 Construction Equipment Specifications for heavy machinery 
 41 22 00 
41 62 23 

Rule 4-3 Ground Penetration 
Drawing(s) showing the locations and depths of all 
ground penetrations on the competition site C-101  

Rule 4-4 
Impact within the Solar 
Envelope 

Drawing(s) showing the location, contact area, and 
bearing pressure of every component resting directly 
within the solar envelope 

 A-101, C-101 
S-102, S-103 
S-505, S-506 
 

Rule 4-5 Generators Specifications for generators (including sound rating) 
 01 51 13 
41 65 16 

Rule 4-6 Spill Containment 

Drawing(s) showing the locations of all equipment, 
containers, and pipes that will contain liquids at any 
point during the event 

H-101 
 F-102, 
 P-102, P-101 
P-103, 
P-501, P-603 

Rule 4-6 Spill Containment 

Specifications for all equipment, containers, and 
pipes that will contain fluids at any point during the 
event 

22 11 23 
22 11 16 
21 13 13 
01 51 13 
41 65 16 

Rule 4-7 Lot Conditions 

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

Rule 4-7 Lot Conditions 

Drawing(s) showing shimming methods and 
materials to be used if 18 in. (45.7 cm) of vertical 
elevation change exists on the lot 

 
 
 S-102, S-103 
A-311 

Rule 5-2 Solar Envelope Dimensions 
Drawing(s) showing the location of all house and site 
components relative to the solar envelope 

A-101,G-201 
G-202, L-101 

Rule 5-2 Solar Envelope Dimensions 

List of solar envelope exemption requests 
accompanied by justifications and drawing 
references N/A 
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Rule 6-1 Structural Design Approval 

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 

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

Rule 6-2 Finished Square Footage 

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

A-111, A-112, 
G-101 
 

Rule 6-2 Finished Square Footage 

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

Rule 6-3 Entrance and Exit Routes Drawing(s) showing the accessible public tour route  G-103 

Rule 7-1 Placement 

Drawing(s) showing the location of all vegetation 
and, if applicable, the movement of vegetation 
designed as part of an integrated mobile system 

L-101 
L-401 

Rule 7-2 Watering Restrictions 
Drawing(s) showing the layout and operation of 
greywater irrigation systems N/A  

Rule 8-1 PV Technology Limitations Specifications for photovoltaic components 48 14 00 

Rule 8-3 Batteries 

Drawing(s) showing the location(s) and quantity of 
all primary and secondary batteries and stand-alone, 
PV-powered devices N/A 

Rule 8-3 Batteries 
Specifications for all primary and secondary batteries 
and stand-alone, PV-powered devices N/A 

Rule 8-4 Desiccant Systems 
Drawing(s) describing the operation of the desiccant 
system N/A 

Rule 8-4 Desiccant Systems Specifications for desiccant system components N/A 

Rule 8-5 Village Grid Completed interconnection application form PM 19 

Rule 8-5 Village Grid 

Drawing(s) showing the locations of the photovoltaic, 
inverter(s), terminal box, meter housing, service 
equipment, and grounding means 

E-001 – E-604 
C-103, A-212 

Rule 8-5 Village Grid 

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

26 05 26 
26 05 33 
48 14 00 
E-601, E-603 

Rule 8-5 Village Grid One-line electrical diagram E-602 

Rule 8-5 Village Grid 
Calculation of service/feeder net computed load per 
NEC 220 PM 15 

Rule 8-5 Village Grid 
Site plan showing the house, decks, ramps, tour 
paths, and terminal box 

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

Rule 8-5 Village Grid 
Elevation(s) showing the meter housing, main utility 
disconnect, and other service equipment A-212 
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Rule 9-1 Container Locations 
Drawing(s) showing the location of all liquid 
containers relative to the finished square footage 

P-101, O-109,  
H-101 

Rule 9-1 Container Locations 

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  A-501 

Rule 9-2 Team-Provided Liquids 

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

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

Rule 9-4 Rainwater Collection 
Drawing(s) showing the layout and operation of 
rainwater collection systems N/A 

Rule 9-6 Thermal Mass 
Drawing(s) showing the locations of liquid-based 
thermal mass systems N/A 

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

Rule 9-7 Greywater Heat Recovery 
Drawing(s) showing the layout and operation of 
greywater heat recovery systems N/A 

Rule 9-8 Water Delivery 
Drawing(s) showing the complete sequence of water 
delivery and distribution events 

P-102, P-603,  
O-109 

Rule 9-8 Water Delivery 
Specifications for the containers to which water will 
be delivered 

 
46 00 00 

Rule 9-9 Water Removal 
Drawing(s) showing the complete sequence of water 
consolidation and removal events O-109 

Rule 9-9 Water Removal 
Specifications for the containers from which water 
will be removed 46 00 00 

Rule 11-4 Public Exhibit 
Interior and exterior plans showing entire accessible 
tour route G-102, G-103 
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NEC220 Calculations 
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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 
thermoplastic roof 

570 

 (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         kW (in tenths) 
 
INVERTERS 
Inverter 
Manufacturer 

Model Number Voltage Rating (kVA or KW) Quantity 

Solectria PVI-6500 600VDC max 6 kW   1 

     
     
     
Total AC power of all inverters is          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 
220) 

Page 15 

Plan view of the lot showing the house, decks, ramps, tour paths, the 
service point, and the distribution panel or load center 

Construction 
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.  
 
 
 
 



  Delta T-90 House 
 Norwich University  

Page | 20 

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

 
Energy Analysis and Results 
1.0 Introduction 

1.1  Background Discussion 
 

∆T90 = 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 

http://www.woodbywy.com/products/lumber/weyerhaeuser-framer-series-lumber/
http://www.woodbywy.com/products/lumber/weyerhaeuser-framer-series-lumber/
http://nationalfiber.com/
http://www.roxul.com/products/residential/roxul+comfortboard+is
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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.  

 
 

2.0 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 WUFI 5.0  

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

2.5  REVIT 
 A Building Information Modeling tool used for the construction documents. Revit is designed to 
 streamline the design, engineering, and construction processes. 
 
2.6 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. 

 
3.0 Geometry 

3.1 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. 
 
 

4.0 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.  

 
4.1 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.html 
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4.3 Results of Envelope Construction 
 
 A. Therm Analysis: Color Flux Magnitude of Wall Section through Double Stud 

 

 

 

  

 B. Therm Analysis: Color Flux Magnitude of Wall Section throughInsulation 
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 C. Therm Analysis: Color Flux Magnitude at Section through Joists 

 

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

 

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

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. 

 
5.1 Electrical Equipment Loads 
 

 
 
5.2 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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6.0 Annual Predicted Electricity Usage 
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Passive House Planning Package Analysis 
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Marketing the Delta T-90 House 
Initial Statistical Research 
 
Housing Lifestyle of Vermonters (%) 
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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. 

 

 

Monthly Housing Costs as a Percentage of Househould Income in 2011 
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Utility Costs for Vermonters 

 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 IS GROWING! 
 

- Over the 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 Italy. 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=0&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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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. 

 
 Mobile 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 

 
 

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

Solar Decathlon Design 
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 

14" Thickness of Wall Section 
1,000 Square Feet = Maximum 
allowed for competition 

Affordability for Vermont 
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 sewage 

pipes 3,000 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 
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CONSTRUCTION SPECIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  Delta T-90 House 
 Norwich University  

Page | 53 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 

B. 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). 

C. 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.   

B. 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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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. Packaging and Labels:  Deliver items in original, undamaged, factory packaging with the complete  

  manufacturer's labels. 

 B. Permanent Labels, Trade Marks, and Trade Names:  Locate in inconspicuous locations acceptable to  

  the Delta T-90 Team. 

 C. VOC Content: Use VOC-free items to the greatest extent possible.  When VOC-free is not available or  

  impractical, use items with lowest VOCs. 

 D. 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. 

 E. Adhesives: Use nonflammable, water resistant adhesives. 

 F. 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 

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

  1. Specified item is no longer available. 

  2. Specified item is incorrect, inappropriate, or incompatible. 

  3. Substitution offers substantial advantage in quality, time, cost, or efficiency. 

  4. Submittal is related to an "or equal" clause specifications. 

 B. Substitution Requirements Apply To:  

  1. Proprietary "named" specification when submitted item is not listed in the specifications. 

  2. All deviations from contract documents. 

 C. Substitution Procedure Requirements: 

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

  2. Refer to specification section, article, paragraph numbers, product names and models. 

  3. Certify that proposed substitution is coordinated with all related and adjacent work. 

  4. Provide complete and total cost change information related to the proposed substitution. 

 D. 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.   

END OF SECTION 01 25 13 
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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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Delta T-90 House 
 Norwich University  

Page | 59 

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

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 

  1. Model Number: 2352 

  2. Dimensions:  

  3. Length: 54” 

  4. Width: 29 3/4” 

  5. Height: 3 1/2” 

  6. Weight: 34 lbs. 

  7. Containment capacity: 14 gallons 

   a. Available: UltraTech International 

END OF SECTION 01 51 13 
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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, O-101, O-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,  O-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: O-602, O-102, O-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. All 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. 3 1/2" 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 ½” 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 

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 REFERENCES 

 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 

 B. 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 ¾”" x 11 ¼” x 14' 

 B. Sill Plates and Top Plates 

  1. Model: Framer Series by Weyerhaeuser 

  2. Location: Above and below the wall studs 

  3. Dimensions: 1 ¾” x 11 ¼” x 14’ 

 C. 2x4 Wall Studs 

  1. Model: Framer Series M-12 by Weyerhaeuser 

  2. Location: Walls throughout house 

  3. Dimensions: 1 ¾” x 3 ½” x 10’ 

 D. 2 x 6 Wall Studs 

  1. Model: Framer Series M-12 by Weyerhaeuser 

  2. Location: Partition wall between kitchen and bathroom 

  3. Dimensions: 1 ¾” x 5 ½” x 10’ 

2.4 ACCESSORIES 

 A. 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 

 B. Framing Nails  

  1. Model: S16D131-FH or equal 

  2. Location: Walls throughout house 
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  3. Size: 3 ½” x .131” 

 C. Wide Crown Packaging Staples 

  1. Model: SW90403 or equal 

  2. Location: Window frames throughout house 

  3.  Size: 1 3/8” crown (9mm) 

  4. Galvanized  

  5. Available: Bostitch 

 D. 2 x 8 Single Joist Hangers 

  1. Model: SJQ28 ESR 1347 or equal 

  2. Location: Fastening floor joists to rim boards 

 E. 2 x 8 Double Joist Hangers 

  1. Model: DJ48Z or equal 

  2. Location: Flooring System 

 F. Bostitch Strapshot Paper Collated Metal Connector Nails 

  1. Model: MC 131 x 1.5” (.131) or equal 

  2. Location: Attaching joist hangers to joists 

  3. Dimensions: 1 ½” x .131 diameter 

  4. Finish: Bright, Heat treated  

  5. Location: Attaching joist hangers to joists 

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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SECTION 06 16 23: SUBFLOORING 

PART 1 – GENERAL 

1.1 SUMMARY 

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

1.2  RELATED SECTIONS 

 A. Section 09 64 23 - Wood Flooring 

1.3 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 MANUFACTURERS 

 A. Weyerhaeuser 

  360 Route 101, Suite 2 

  Bedford, NH 03110 

  Phone: (603)-472-6730 

2.2  PRODUCTS 

 A.  1 1/8" OSB (Oriented Strand Board): Tongue and Groove Sub-Floor 

  1. Model: EDGE (Weyerhaeuser) 

  2. Location: Subfloor throughout 

  3. Dimensions: 4' x 8' 

2.3 ACCESSORIES 

 A. Bostitch Welded Wire Coil Nails 

  1. Location: Floor system fasteners 

  2. Size: 2 ½” x .113” 

PART 3 – EXECUTION 

3.1 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.O. 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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 A. 2" x 8" x 16' Spruce Pine Fir (SPF)   

  1. Location:  Deck framing 

  2. Dimensions:  1 1/2" x 7 1/4" x 16' (cut to length) 

  3. Finish: Kiln-dried  

 B. 6” x 6” Blocking 

  1. Model Number: N/A 

  2. Location: Foundation of House 

  3. Dimensions:  5 1/2" x 5 1/2" x 2’ 

  4. Finish:  pressure treated lumber 

 C. Dek- Block Piers Floating Foundation System 

  1. Location: Deck supports 

  2. Dimensions: 7 ¾” x 8” x 11” 

  3. Capacity: 42 lb per block 

  4. Material: Pre-formed Concrete 

 D. Cedar Decking 

  1. Location: South and west exterior deck surface 

  2. Dimensions:  5/4” x 6”  

  3. Finish: Benjamin Moore Oil based stain 

  4. Kiln Dried to 12% 

  5. Available: Fontaine Forestry and Millwork 

 E. 1/2" Plywood 

  1. Location: under foundation blocking 

  2. Dimensions: 17 1/2” x 2’ 

 F. A 36 Steel Rod 

  1. Diameter: 1” 

  2. Note: Anchor with nut and washer  

  3. Location: Foundation 

 G. 12 Gauge Strap 

  1. Dimensions: 6” x 12” 

  2. Connected with 5/8” Lag Bolts into 6 x 6 

  3. Location: Foundation 

 H. MSTD Marriage Strap 

  1. Model Number: MSTD4 

  2. Location: Foundation 

  3. Total Length: 18” 

  4. Material Gauge: 16 
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  5. Finish: Galvanized 

  6. Allowable Tension Loads: 3100 

2.3 ACCESSORIES 

 A. 2 ½” 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:  1 9/16" x  1 1/2" x 7 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 ¼” x 2 ½” 

  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" x 4’ x 8’ 

  3. Available: Allen Lumber 

 C. 3/4" Medium Density Fiberboard 

  1. Location: Skylight frame return 

  2. Dimensions: 3/4" x 4’ 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: S-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 ¼” x 2 ½” 

  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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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 REFERENCES 

 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” 

  3. Weight: 0.36 oz/sf 

  4. Thickness: 8 mils 

  5. Thermal Conductivity: 0.85 hr.ft2°F/BTU.in 

  3. Available: Four Seven Five 

PART 3 - EXECUTION 

3.1 QUALITY ASSURANCE 

 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 feet 

  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: S-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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  8. Corner Type: Weaved 

  9. Approximately 2,200 total board feet 

 B. 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" O.C. 

  6. Moisture Content: 12% 

 C. Ringshank Nail 

  1. Model: Porter Cable FR350A  or equal 

  2. Location: Rainscreen  

  3. Dimensions: 

    Length: 2 1/2” 

  4. Stainless Steel  

  5. Available: Home Depot 

PART 3 - EXECUTION 

3.1 INSTALLATION 

 A. Install furring strips vertically with 6” screws 

 B. Windows will be wrapped with furring strips. 

 C. Attach end boards first. 

 D. Rain Screen Boards will be attached horizontally across furring strips with 1/4" gap between boards. 

END OF SECTION 07 46 23 
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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?fileId=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. Width (Standard): 4' ±1/8" 

  3. Length (Standard): 8' ±1/4" 

  4. Weight: 1.2lbs/sq. ft. 

  5. R-value: .28 ft2• °F•hr/BTU 

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

2.3 ACCESSORIES 

 A. UltraPly Bonding Adhesive 

  1. Item Number: W56TPO3005 

  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?fileId=2401 

B. UltraPly TM TPO Universal Pipe Flashing 

  1. Item Number: White W56TPO301U 

  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?fileId=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: TPO3103 

  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 

 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 



  Delta T-90 House 
 Norwich University  

Page | 96 

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

  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. L 4 X 3 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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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 

 

 

 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 
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END OF SECTION 08 06 50 

 

 

 

 

 

 

 



  Delta T-90 House 
 Norwich University  

Page | 104 

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

SECTION 08 14 73: SLIDING WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

 A. This section includes materials used for all interior doors within the Delta T-90 House. 

1.2 SYSTEM DESCRIPTION 

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

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 

 B. Allen Lumber 

707 Stone Cutters Way 

  Montpelier, VT 05602 

  Phone: (802)-223-2335 

  www.allenlumbercompany.com 

 

2.2 PRODUCTS 

 A.  Wall Mount Sliding Door Hardware 

  1. Model Number: 2610F72B or equal 

  2. Location: Bathroom and Bedroom doors 

  3. Door Thickness: 1” – 1 ¾”, 36” wide door 

  4. Maximum Door Weight: 200 lbs 

  5. Finish: Bronze 

  6. Includes: 

   a. Wall mounted fascia track 

   b. Balanced wheel hanger 

   c. Door guides 

http://www.johnsonhardware.com/
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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 ¼”  

 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 I.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 

  1. Model Number:  WE1-02 

  2. Location:  Bathroom 

  3. Dimension (L x H): 5'-7 1/2" x 1'-6"  

  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 

  9. Color: White  

 B. IntusEforte WW1-01 

  1. Model Number:  WW1-01 

  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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  2. Location: Office 

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

  4. System: Eforte 

  5. Fittings: Maco 

  6. Frame: Inoutic passive house window profile 

  7. Filler:  GC4x16HxF4x16HxCG4,Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088 

  8. Operation: Tilt  

  9. Color: White 

 D. IntusEforte WW1-03 

  1. Model Number:  WW1-03 

  2. Location: Kitchen 

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

  4. System: Eforte 

  5. Fittings: Maco 

  6. Frame: Inoutic passive house window profile 

  7. Filler:  GC4x16HxF4x16HxCG4,Triple glazed unit with 2 low-emissivity 1.0 glass, Ug=0.088 

  8. Operation: Tilt  

  9. Color: White 

 E. IntusEforte WS1-03 

  1. Model Number:  WS1-03 

  2. Location:  South Window 

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

  4. System: Eforte 

  5. Fittings: Maco 

  6. Frame: Inoutic passive house window profile 

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

  8. Operation: Fixed 

  9. Color: White 

 G. Hanita Window Film  

  1. Location: South Window 

  2. Model Number: R19801T 

  3. Purpose: Provide extra safety and protection from potential of broken glass 

  4. Thickness: 7 mil 

 

PART 3 - EXECUTION 

1.1 INSTALLATION 
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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 

  1. Model Number: FTT U6 

  2. Location: East Module 

  3. Dimension: 1'-9 21/32" x 3'-2 19/32" 

  4.  Air Permeability: Class 4 

  5. Thermal Performance: Ug=0.5 W/m2K 

  6. Window U-Value: 0,81 W/m2K 

  7. Glazing U-Value: 0.5 W/m2K 

  8. Number of Seals: 5 

  9. 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. OSI 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" O.C. (CSI 09 29 00.D1) 
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   b. 5/8" for the ceiling 24" O.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: 8 x 2 1/2" 

 B. OSI Greenseries F-38 Drywall and Panel Adhesive 

  1. Model Number: F-38 

  2. Available: OSI 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, I-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 
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 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- GENERAL 

1.1 SUMMARY 

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

1.2 RELATED SECTIONS 

 A. Section 06 11 00 - Wood Framing 

1.3 REFERENCES 

 A. Appendix B: Page 309-317 

 B. Construction Documents:  A-112 

PART 2 - PRODUCTS 

2.1 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 

2.2 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  

2.2 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 
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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.O. 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  

  1. Model Number: 326 10  

  2. Location: Exterior Rain Screen, siding, and decks 

  3. Base Material: Oil 

  4. Finish: Alkyd Translucent 

  5. 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 



  Delta T-90 House 
 Norwich University  

Page | 121 

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

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

DIVISION 10: SPECIALTIES 
 
 
 
 
 
 
 
 
 

 

 

 



  Delta T-90 House 
 Norwich University  

Page | 122 

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

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: 1 1/2” x 11/2” 

 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: I-204, I-201 

PART 2 - PRODUCTS 

2.1 MANUFACTURER  

 A. Atlantic Plywood 

  5319 Vermont 14 

  South Royalton, VT 05068 

  (802) 763-9997 

 B. Northend Hardwoods  

  8 Deans Lane 

  Lyndonville, VT 05851 

 C. Amerock 

  3 Glenlake Parkway 

  Atlanta, GA 30328 

  (802) 752-9677 

2.2 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  

5. Flame Spread Index: 130-150 

 B. 3/4” x 4’ x 8’ Douglas Fir Marine Grade Plywood 

  1. Dimensions: 

    Thickness: 3/4”  

    Width: 4’ 

    Length: 8’ 

  2. Location: Bathroom walls 

  3. Price: $125.00 sheet 
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  4. Available: Northend Hardwoods 

 C. 1 x 3 Pine  

  1. Location: Joint covers over bathroom marine plywood 

2. Dimension: 3/4" x 2 1/2" x 8’10” 

2.3 ACCESSORIES 

 A. Fasteners 

  1. Model: 1/2" Trim Screws 

  2. Location: storage wall between the office and bedroom 

  3. Finish:  Black Oxide 

 B. Benjamin Moore Studio Finishes 

  1. Location: Office wall chalkboard 

  2. Finish: Chalkboard Paint 

 C. Functional Roller Catch 

  1. Model Number: BP 97142G 

  2. Location: Desk of office wall 

  3. Finish: Permabrite Zinc 

 D. 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: I-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: ACRYCLR0 .125PM24X28 

  2. Dimensions: 1/8” x 24” x 48” 

  3. Weight: 5.85 lbs 

  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  

3.1 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 

 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: I-203 

PART 2 – PRODUCTS  

2.1  MANUFACTURERS  

 A. IKEA 

  8300 IKEA Blvd. 

  Charlotte, NC 28262 

  Phone: 704-549-4532 

  www.ikea.com 

  1.  Available through IKEA 

2.2  PRODUCTS 

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

  1.  Model #: 300.741.79 

  2. Location: Bathroom 

  3. Dimensions (Width x Height]: 5 7/8”x 3 7/8” 

  4. Finish: nickel plated 

  5. 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” x 4” x 8’ SPF Stud 

  1. Location: Water tank shading device 

  2. Dimensions: 1 ¾” x 3 ½” x 8’ 



  Delta T-90 House 
 Norwich University  

Page | 133 

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

  3. Available: Allen Lumber 

 C. 2” x 4” x 10’  SPF Stud 

  1. Location: Water tank shading device 

  2. Dimensions: 1 ¾” x 3 ½” x 10’ 

  3. Available: Allen Lumber 

 D. 2” x 4” x 8’ SPF Stud 

  1. Location: Water tank shading device 

  2. Dimensions: 1 ¾” x 3 ½” x 8’ 

  3. Available: Allen Lumber 

 E. 2” x 4” x 10’ SPF Stud 

  1. Location: Water tank shading device 

  2. Dimensions: 1 ¾” x 3 ½” 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 ½” 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: 7884T23 

  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 
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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 lbs 

  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 OS 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: I-101, I-206, I-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 
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  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: 120 V 

 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" 

    Height: 34 1/2" 
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    Depth: 23 7/8" 

  4. Finish: Stainless Steel 

  5. Tub Material: Plastic 

  6. Electrical: 

   a. Current: 10 A 

   b. Voltage: 120 V 

  7. Wash System: Direct Feed 

  8. Capacity: 14 Place Settings 

 D. Frigidaire Countertop Microwave 

  1. Model Number: FFCM0734LS or equal 

  2. Location: Kitchen 

  3. Dimensions 

    Width: 17" 

    Height: 10 1/8" 

    Depth: 13" 

  4. Finish: Stainless Steel 

  5. Weight: 24 lbs. 

  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 : I-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.O. 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: 115 V 
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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 

  5.  Weight: 18.3 lbs 

  6. Resolution [native format]: 1366 x 768 

  7. Contrast ratio: 200,000:1 

  8. Energy Star 6.0 qualified  
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PART 3- EXECUTION  

3.1 INSTALLATION  

 A. Install in accordance with manufacturer's recommendations. 

END OF SECTION 11 52 00 
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SECTION 12 24 00: WINDOW SHADES 

PART 1 – GENERAL 

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 

B. Cannonball: HNP, LLC 

555 Lawton Ave 

Beloit, WI 53512  

 C. McMaster- Carr 

  6100 Fulton Industrial Blvd 

  Atlanta, GA 30336 

D. Lyndonville Agway 

 6601 Memorial Drive 

 Lyndonville, VT 05851 

E. Amerock 

  3 Glenlake Parkway 

  Atlanta, GA 30328 

  (802) 752-9677 

 

2.2 PRODUCTS 

A.  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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B. 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. 

C.  Stainless Steel Machine Screw 1/4"-20 

 1.  Location: Solar Shade 

2.  Dimensions: 1 ½” 

  3. Quantity: 225 

D. 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 

E. Tubular Door Track 

 1. Model Number: CB-2 

 2. Location: Solar Shade 

 3. Material: 13 ga. High Carbon Steel 

 4. Available: Cannonball HNP 

 F. 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 

 G. Load Rated Piano Hinges with Holes 

  1. Model Number: 15665A581 

  2. Location: South window Solar Shade 

  3. Dimensions:  

Thickness: 0.120 ”  

Width: 2” 

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 

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, I-505 

PART 2- PRODUCTS  

2.1 MANUFACTURER 

 A. Homecrest 

  P,O. Box 420 

  Jasper, IN 47547 

B. Allied Trade Group, Inc. 

11410 N.E. 122nd 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 

  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: 

    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 

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, I-206 

PART 2- PRODUCTS  

2.1 MANUFACTURER 

 A. Lumber Liquidators  

  495 Watson Road 

  Arden, NC 28704 

  Phone: 828 - 483 - 4189 

  www.lumberliquidators.com 

 B. 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 Oil 

  2. Location: Finishing of kitchen countertop  

PART 3- EXECUTION  

3.1 INSTALLATION  

 A. Install in accordance with manufacturer's recommendations. 
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END OF SECTION 12 36 19 

SECTION 12 44 16: SHOWER CURTAINS 

PART 1 – GENERAL 

1.1 SUMMARY  

 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: I-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.  Available through IKEA 

2.2 PRODUCTS 

 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. Model Number: 600.752.95 or equal 

  2. Location: Bathroom 

  3. Dimensions: 

    Length: 196 3/4” 

  4. Finish: Stainless Steel 

  5. Max Load Capacity: 11 lbs 
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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. This section includes the office and desk space seating within the Delta T-90 House. 

1.2 SUBMITTALS 

 A. Product Data 

1.3 REFERENCES 

 A. Appendix B: Page 495-501 

 

PART 2- PRODUCTS  

2.1 MANUFACTURER 

 A. Resource Furniture 

  969 Third Avenue @ 58th Street 

  New York, NY 10022 

  (272) 753 - 2039 

2.2 PRODUCTS 

 A. Bookseat 

  1.  Locations: Auxiliary bedroom 

  2. Dimensions: 36 3/4” x 26 3/4" 

 B. Cubista Ottoman 

  1. Location: Living room 

  2. Dimensions: 20” x 20” x 20” 

  3.  System: Converts to 5 stools 

  C. 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. 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. Appendix B: Page 502-506 

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

PART 2- PRODUCTS  

2.1 MANUFACTURER 

 A. Resource Furniture 

  969 Third Avenue @ 58th 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 

 B. 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: I-101, I-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: I-101, I-504 

PART 2 - PRODUCTS 

2.1 MANUFACTURER  

A. Resource Furniture 

  969 Third Avenue @ 58th 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  

  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 58 19 
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SECTION 12 58 26: ENTERTAINMENT CENTERS 

PART 1 – GENERAL 

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, I-201 

PART 2- PRODUCTS  

2.1 MANUFACTURER 

A. Resource Furniture 

  969 Third Avenue @ 58th Street 

  New York, NY 10022 

  (272) 753 – 2039 

2.2 PRODUCTS 

 A. Pianca TV System  

  1. Location: Living room to hold TV 

  2. System: Mounted to wall with sliding door 

  3. Color: White 

  4. From the Floor to bottom edge: 32 1/4” 

  5. To center of the outlet from floor: 42 1/2" 

  6. Length: 78 3/4" 

  7. Left Side (TV Side): 34”  

  8. Right Side (Closed): 35 1/2” 

  9. Available: Resource Furniture 

PART 3- EXECUTION  

3.1 INSTALLATION  

 A. Install in accordance with manufacturer's recommendations. 

END OF SECTION 12 58 26 

 

 



  Delta T-90 House 
 Norwich University  

Page | 161 

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

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:  I-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: 41” 

    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 I-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 Elm 

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: I-101, I-201, I-202, I-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 Outfitters 

  3736 Regent Ave.  

  Cincinnati, OH 45212 

 E. Allied Trade Group, Inc.  

  11410 N.E. 122ndWar, 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: 8’ 

  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 

 C. 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 

 D. Benjamin Moore Studio Finishes 

  1. Location: Office wall chalkboard 

  2. Finish: Chalkboard Paint 

 E. Elmer’s 16 Oz. Carpenter’s Wood Glue  

  1. Model Number: E7020 

  2. Location: Office Wall  

  3. Available: Home Depot 

 F. Vermont Natural Coatings Floor Finish 

  1. Location: Throughout house 

  3. Base Mineral: Water polyurethane  

  4. Finish: Polywhey 

 G. 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 

H. 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, MI 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 lbs/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 lbs [77 g] 

  5. Joint: SXFNPT 

 B.  3/4" 5011 TEES 

  1. Model Number: 5011 or equal 

  2. Location: throughout the Delta T-90 House 

  3. Weight: 0.17 lbs [77 g] 

  4. Joint: SXSXS 

 C. 1" 5007 Elbows 

  1. Model Number: 5077or equal 

  2. Location: entering the closet 

  3. Weight: 0.14 lbs [64 g] 

  4. Joint: SXS 

PART 3- EXECUTION  
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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  

 A. Submittal to Northfield, VT Fire Department for code approval specified to NFPA 13D. 

1.3 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. 

1.4 RELATED SECTIONS 

 A. Section 22 11 16 - Domestic Water Piping 

 B. Section 28 31 00 - Fire Detection and Alarm 

1.5 SUBMITTALS 

 A. Product Data 

1.6 REFERENCES 

 A. Appendix B: Page 582-618 

 B. 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. 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” 

 B. NPE End Suction Centrifugal Pump 
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  1. Model Number: 316L SS  

  2. Material: Stainless Steel 

  3. Inlet: 1 ¼” 

  4. Outlet: 1” 

 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.O. 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 

 B. JM Eagle 

  5200 West Century Boulevard  

  Los Angeles, CA 90045 

  Phone: (800)-621-4404 

 C. Ipex 

  10100 Rodney Street 

  Pineville, North Carolina 28134 

  Phone: (704)-889-2431  

2.2 PRODUCTS 

 A. Watts Waterpex Tubing  

  1. Model Number: WPTC08-10R or equal 

  2. Location: Wet wall 

  3. Use: Hot & Cold water 

  4. Outside Diameter: 3/4" 

  5. Length: 20' 

 B. 4” F480 Well Casing Schedule 40  

  1. Model Number: Schedule 40or equal 

  2. Location: Wet wall 

  3. Outside Diameter:4 1/2” 

  4. Inside Diameter: 4” 

 C. 1 1/2” 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, ½ 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  

 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.O. 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: Outside 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 22 12 19 
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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 REFERENCES 

 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.O. 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 lbs 

  5.  Working Pressure: 150 psi 

  6. Electrical 

    Wattage: 19.2 kW 

    Voltage: 240 V 

    Current: 2 x 40 A 
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2.3 ACCESSORIES  

A. Pre-Charged Pressure Tanks 

1. Model Number: FP7100H-08 

2. Location: Pavement on north wall 

3. Tank Precharge: 40 psi Nirtogen-rich charge 

4. Dimensions: 12” x 14”  

5. Maximum Pressure Rating: 100 PSI 

B. Shallow Well Jet Pump 

1. Model Number: FP401215H-10 

2. Location: Pavement on north wall 

3. Max Pressure: 77 psi 

4. Maximum Capacity: 8 GPM 

5. AMP Draw (full load): 9.4 amps 

6. 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: I-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, I-203, I-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, I-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. Model Number: 71041112-0or equal 

  2. Location: Bathroom 

  3. Dimensions: 

    Length: 60” 

    Width: 30” 

    Height: 15” 

  4. Finish: White 

  5. Available: Lowes 

  6. Price: $230.85 

PART 3 - EXECUTION 

3.1 INSTALLATION 

 A. Level shall be maintained while installing bathtub. 

END OF SECTION 22 41 19 
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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, I-203, I-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 19th Street, 3 Fl 

  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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SECTION 23 09 13.23:  INSTRUMENTATION AND CONTROL DEVICES 

PART 1 – GENERAL 

1.1 SUMMARY  

 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, ME 04614 

2.2 SUPPLIER 

 A. PowerWise Systems 

  6 Mines Rd, Unit A  

  PO Box 1013 

  Blue Hill, ME 04614 

2.3 PRODUCTS 

 A.  eMonitor 24R 

  1. Model Number: 24R or equal 

  2. Location: Electrical Panel / Auxilary Bedroom 

  3. xPod: external temperature / RH monitors 

  4. 32 circuit monitors, plus 2 mains, plus one renewable energy circuit 

  5. external RH & temperature sensors 

PART 3- EXECUTION  

3.1 INSTALLATION  

 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: e2  

  2. Location: pair- bathroom, bedrooms, living room & kitchen 

  3. Dimensions: 

    Length: 12” 

    Width: 6” 

    Height: 6” 

    Weight: 12.2 lbs 

  4. Humidity Recovery: 20%-30% 

  5. 25 CFM 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 

2.3 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 lbs 

  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 lbs 

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 lbs 

  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. Submittals: Product Data  

 B.  Comply with NFPA 70, "National Electrical Code." 

 C. Comply with  NEC 406.9 

1.2 REFERENCES 

 A. Appendix B: Page 733-745 

 B. 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 

 B. Carlon Electrical Supply 

  1. Available through Home Depot 

 B. Legrand/Pass & Seymour 

`  P.O. Box 4822 

  Syracuse, NY 13221 

  Phone: (800)-776-4035 

  http://www.jmeagle.com. 

2.2  PRODUCTS  

 A.  Raceway and Conduit  

  1. Electrical Nonmetallic Tubing used as raceway or conduit walls of house  

  2. Rigid PVC Schedule 40 Conduit  

 B.  Single, Double, and Four Gang Non Metallic junction box for residential and light commercial use 

 C. P & S Wiring Devices 

  1. Single weather proof for outdoor receptacles  

 D. Legrand P122rn Switch & Outlet Box 

  1. Model Number: P122RNor equal 

  2. Location: Interior of House 

  3. Dimensions: 

    Depth: 3.375” 

    Width: 2.25” 

 E. Wireway Straight Section Cover 
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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: 17” 

    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, OG 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 

 B. 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. 

 B. Incoming Mains Location: Top 

 C.  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-Circuit 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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 D.  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/ 

 E. Mains: Circuit breaker, BWH2200 (200 A, 25,000 kAIC) 

 F. 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: 17” 

    Height: 34.5” 

 B. 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 

 C. Arc Fault Breaker 

  1. Eaton BR115AF or equal 

  2. http://ecatalog.squared.com/fulldetail.cfm?partnumber=Q0120CAFIC 

 D. 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. 

 B. Mount bottom of trim 55 inches above finished floor unless otherwise indicated  

 C. Arrange conductors into groups; bundle and wrap with wire ties. 

 D. 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 

http://ecatalog.squared.com/fulldetail.cfm?partnumber=Q02175SB
http://ecatalog.squared.com/fulldetail.cfm?partnumber=Q0120CAFIC
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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 REFERENCES 

 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: 125 V, 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 

http://www.legrand.us/weatherproof-covers-boxes.aspx#.UVr4wXBQYfw
http://www.legrand.us/weatherproof-covers-boxes.aspx#.UVr4wXBQYfw
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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 

 I. 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. QO200TR 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: 7205Aor 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 lbs      

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” 



  Delta T-90 House 
 Norwich University  

Page | 208 

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

  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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SECTION 28 05 13: CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 SUMMARY 

 A. 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. Appendix B: Page 807-814 

 B. Construction Documents: E-103 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

 A. Southwire Company 

  One Southwire Drive 

  Carrollton, GA 30119 

 B. LV Building & Wire Equipment Cables 

  600 Parker Street 

  Elm City, NC 27822 

  Phone: (800)-644-4547 

  1. Available at Nexans  

2.2 PRODUCTS 

 A. Romex Simpull NMD90 Three Wire Conductor 

  1. Model: CU-NMD90 

  2. Size (AWG): 12 

  3. Insulation Thickness: 0.004” 

 B. 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 

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, Illinois, 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 

 B. 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. 

 D. 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, Illinois, 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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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 REFERENCES 

 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 
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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. 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 REFERENCES 

 A. Appendix B: Page 836-859 

 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. Feather Reed Grass 

  1. Location: Planting Bed 2 

  2. Price: $10.00 ea. 

 B. Blue Fescue Grass 

  1. Location: Planting Bed 1 

  2. Price: $3.50 ea. 

 C. Salvia 

  1. Location: Planting Bed 1 

  2. Price: $8.00 ea. 

 D. Alyssum 

  1. Location: Planting bed 1 

  2. Price: $1.50 ea. 

 E. Mighty Red Oak Lettuce 

  1. Location: Planting bed 1 
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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 

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 REFERENCES 

 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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SECTION 41 22 00: CRANES AND HOISTS 

PART 1 – GENERAL 

1.1 SUMMARY  

 A. This section includes all information pertaining to construction machinery and materials movement. 

1.2 SYSTEM DESCRIPTION   

 A. The mobile crane will be used to lift the two modules from the trailer and lower them into place. 

1.3 SUBMITTALS 

 A. 25 Ton Mantix 4 Mobile Crane 

1.4 REFERENCES 

 A. Appendix B: Page 863 

 B. Construction Documents: 0-101, 0-102, O-109, 0-602 

PART 2- PRODUCTS  

2.1  MANUFACTURER 

 A. Crainco Inc. 

  10702 Painter Ave. 

  Sante Fe Springs, CA 90670 

  Phone: (562) 903-7290 

2.2 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 lbs 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 DELIVERY, STORAGE & HANDLING 

 A. Delivery: The mobile crane will be driven to the site in Irvine, CA by a qualified driver. 

3.2 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.O. 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: 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: Outside North side of the Delta T-90 house 

  3. Finish: Black 

  4. Dimensions: 

   a. Overall height: 49" 
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   b. Diameter: 46" 

  5.  Storage Capacity: 305 Gallons 

  6. Fill Opening: 16 3/8” 

 

END OF SECTION 46 00 00 
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SECTION 48 14 00: SOLAR ENERGY ELECTRICAL POWER GENERATION EQUIPMENT 

PART 1 – GENERAL 

1.1 SUMMARY  

 A. 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 

 A. Appendix B: Page 869-890 

 B. 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 

 A. Solopower 

  6308 North Marine Drive 

  Portland, OR 97203 

  Phone: 408-281-1582 

  http://solopower.com/products/solopower-sp3s/ 

1. Available through Solopower online 

B. SMA America, LLC 

 6020 West Oaks Blvd, Ste 300 

 Rocklin, CA 95765 

 Phone: (916) 625-0870 

 www.SMA-America.com 

 C. Solar BOS 

  310 Stealth Court 

  Livermore, CA 94551 

  Phone: 925-456-7744 

D. 3M 

3M Center 

St. Paul, MN 55144 

 E. ADCO 

  4401 Page Avenue 

  P.O. Box 457 

  Michigan Center, MI 49254 

2.2 PRODUCTS 

 A. 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: 86.1 in/2.189 m 

    Width: 15.7 in/0.399 m 

    Thickness: 0.1 /2.0 mm 

    Weight: 4.6 lbs / 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: 17.3 in 

    Depth: 8.2 in 

  3. Weight: 88.9 lbs 

  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 lbs 

 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  



  Delta T-90 House 
 Norwich University  

Page | 235 

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

  1. Model Number: PVA-600BT 

  2. Dimensions: 3” x 0.035” x 120’ 

  3. Shear Strength: 5 psi 

  4. Peel Strength: 10 pssummary oi @ 70 degree F 

  4. Purpose: PV Module attachment tape 

2.3 ACCESSORIES 

 A. Wire Management System  

  1. Model Number: WM18-PVC 

  2. Location: On the roof  

  3. Cover Dimensions: 3.44 x 1.78 x 18.5’ 

  4. Tray Dimensions: 2.9” x 1.78” x 18.5” 

  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 Panel Grouping Chart  
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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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SUPERSTRUCTURE DETAILS: 
 Roof framing will utilize engineered and dimensions lumber.  
 Roof diaphragms will utilize ¾“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.  
 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. 
 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: 

 NDS, National Design Specification for Wood Construction (NDS) 
 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(1) 
Roof       20psf   250(1) 
Railings:        200(2)  
(1) Non�concurrent with uniform live load 
(2)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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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) D2 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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Future Use/ Expansion Provisions 
Except 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 lb/cuft.           12,000 lb 
 
Framing lumber. 
Southern Yellow pine. 
Density with 20% moisture content = 40lbs/cuft 
http://www.engineeringtoolbox.com/weigt-wood-d_821.html 
260 count 2x4 studs at 9 ft =           3,000 lb 
12 central beams in roof and floor (3 per side of the house each in the roof and floor)=     6,000 lb 
2x12 rafters 40 count at 14 ft =            5,000 lb 
2x12 window headers and rim boards =          4,000 lb 
2x6 lumber (wet wall, base plates) =          1,000 lb 
Total for Framing Lumber =         19,000 lb 
 
Roxul Comfort board insulation 
density = 4.4 lb/cuft (Roxul's Website) 2 inches covering external walls = 950 lb 
Roxul Top Rock insulation Density = 11 lb/cuft (Roxul's Website) 
 Total for Roxul insulation =         8,000 lb 
 
Gypsum wall board  
1/2 inch (walls) weighs 1.7 lbs per sq. ft. 
5/8 inch Ceiling) weighs 2.2 lbs per sq. ft. 
http://www.nationalgypsum.com/resources/construction-guide/NGCGypWallBoard.pdf 
Total gypsum board weight =         5,000 lb 
 
Plywood sheeting 5/8" (Subfloor) weighs 1.77 lb/ft2 
http://www.rfcafe.com/references/general/density-building-materials.htm 
Total weight =           2,000 lb 
 
OSB 
1/2" OSB (external walls) weighs 1.7 lbs/sqft 
3/4" OSB (Roof) weighs 2.5 lbs/sqft 
Total OSB weight=         4,000 lb 
 
Finish Flooring 
Density 2.5 lb/sqft 
Rough average from online sources (values ranged from 1lb/sq.ft. to 3.5 lb/sq.ft.) 
Total finish flooring weight =         2,000 lb 
 
Total estimated weight of both modules not including appliances =     52,000 lb 
 
Measured weight during shipping: West Module: 25,000 lb, East Module 29,000 lb = 54,000 lb (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 

 Competition    85 mph 
 Permanent    115 mph (Figure 26.5-1, Category II) 

 
Wind Load Parameters 

 Wind Directionality factor  Kd= 0.85 (Table 26.6-1) 
 Exposure Category   C 
 Topographic factor  Kzt =1.0 (Section 26.8-2) 
 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. 
 

 

 
 
From Table 27.6-1, Wind Loads on Walls 
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Exposure C, V=115mph, h=15ft, for L/B≤1.0: ph= po=27.6psf, for L/B=2: ph= po=23.8psf 
 

 For wind from East or wind from West: L/B = 28/36 ≤1.0: ph= po=27.6psf 
 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 ph= po=26.5psf 
 

 
 
 
 
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)2=0.546 

 For 85 mph wind from East or wind from West:  ph85= po85=27.6psf(0.546)=15.1psf 
 For 85 mph wind from North or wind from South: ph85= po85=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 proof=-25.9psf, Zone 4 proof=-23.1psf, Zone 5 
proof=-18.9psf (negative means uplift) 
 
The roof wind pressures for a wind velocity of 85mph are Zone 3 proof85=-14.1psf, Zone 4 
proof85=-12.6psf, Zone 5 proof85=-10.3psf 

 
 
 

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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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 lb, 
rather than the actual 54,000 lb) 
 
Total horizontal force on building structure  
3000lb (windward wall) + 3800lb (leeward wall) = 6800 lb 
 
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*54,000lb = 10,800 lb. (coefficient of static friction for wet wood is 
approximately 0.20) 
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Seismic Base Shear 
Seismic: IRC Seismic Design Category (SDC) D2 See IRC Section R301.2.2 
Table R301.2.2.1: Seismic Design Category Determination 0.83g < SDS≤1.17 
 
Irvine California, Orange County Great Park, Irvine, CA, 92618, 33.67 N, -117.73 W 
Design Spectral Response Acceleration Parameter: SDS= 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 Ie = 1.0 
 

 
 
 

 
For dead weight W= 54,000 lb (measured) 
 
Seismic Base Shear  V = Cs W = 0.153(54,000 lb) = 8,300 lb 
 
Shear capacity per anchor is 1500 lb. 
 
 
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. 
  

Seismic Response Coefficient  Cs

SDS

R

Ie









 Cs 0.153
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Ground Contact Plan: 
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Floor Framing Plan 
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Roof Framing Plan 
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

User–Specified Input

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” 

I/II/III 

USGS–Provided Output

SS = 1.493 g SMS = 1.493 g SDS = 0.995 g

S1 = 0.554 g SM1 = 0.831 g SD1 = 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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Design Maps Detailed Report

From Figure 1613.3.1(1)[1] 

From Figure 1613.3.1(2)[2] 

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 S1). 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. 

SS = 1.493 g 

S1 = 0.554 g 

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 Nch 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: 
Plasticity index PI > 20,•
Moisture content w ≥ 40%, and•
Undrained shear strength su < 500 psf •

F. Soils requiring site response 
analysis in accordance with Section 
21.1 

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 
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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 Fa

Site Class Mapped Spectral Response Acceleration at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 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, Fa = 1.000

TABLE 1613.3.3(2) 
VALUES OF SITE COEFFICIENT Fv

Site Class Mapped Spectral Response Acceleration at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 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 S1

For Site Class = D and S1 = 0.554 g, Fv = 1.500
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Equation (16-37):

Equation (16-38):

Equation (16-39):

Equation (16-40):

SMS = FaSS = 1.000 x 1.493 = 1.493 g 

SM1 = FvS1 = 1.500 x 0.554 = 0.831 g 

Section 1613.3.4 — Design spectral response acceleration parameters

SDS = ⅔ SMS = ⅔ x 1.493 = 0.995 g 

SD1 = ⅔ SM1 = ⅔ x 0.831 = 0.554 g 
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1) 
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION 

VALUE OF SDS

RISK CATEGORY

I or II III IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I and SDS = 0.995 g, Seismic Design Category = D 

TABLE 1613.3.5(2) 
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION 

VALUE OF SD1

RISK CATEGORY

I or II III IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I and SD1 = 0.554 g, Seismic Design Category = D 

Note: When S1 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 IV, irrespective 
of the above. 

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

Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

1.

Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(2).pdf

2.
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HONDA EU6500IS 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
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ULTRA TECH CONTAINMENT PAN

Model Number: 2352
Dimensions: 
	 Length: 54”
	 Width: 29 3/4”
	 Height: 3 1/2”
Weight: 34 lbs.
Containment capacity: 14 gallons
Available: UltraTech International
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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
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3” 16D NAIL HOT DIPPED GALVANIZED SMOOTH

Model Number: 10HGBX5
Location: Foundation
Dimensions:
	 Length: 3”
Available: Lowes
Price: $17.97
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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
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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
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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
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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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A36 STEEL ROD

Model: 518
Location: Foundation Anchor
Size:
	 Length: 48”
	 Diameter: 1”
Material: A36 Steel
Available: 
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TRUFAST #12 6” DP FASTENER 

Model Number: DP-6000
Location: Roof to attach Densdeck



Form No. TF-1201

#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.

CODE APPROVALS & LISTINGS

FM Global     Miami-Dade County

State of Florida - FL#: 4500   CE European Technical Approval ETA 09/0375

MATERIAL SPECIFICATIONS

PRODUCT SPECIFICATIONS

® PRODUCT INFORMATION

APPROPRIATE ACCESSORIES
Use with TRUFAST® Metal Insulation Plates MP-3000 and MPR-3000.

PART LENGTH (See Chart Below)

THREAD LENGTH (See Chart Below).110

#2 DRILL POINT
                          0.110

MAJOR DIA. 0.2140.160 0.110

0.438

#3 PHILLIPS
FLAT TRUSS HEAD

13 THREADS/INCH

PRODUCT SELECTION

DP-1625 1-5/8” 41.3 mm 1-5/8”  (Full) 41.3 mm 1000/Bucket 11.8 lbs. 80,000

DP-2250 2-1/4” 57.2 mm 2-1/4” (Full) 57.2 mm 1000/Bucket 16.2 lbs. 80,000

DP-2875 2-7/8” 73.0 mm 2-7/8” (Full) 73.0 mm 1000/Bucket 19.7 lbs. 80,000

DP-3250 3-1/4” 82.6 mm 2-7/8” 73.0 mm 1000/Bucket 21.5 lbs. 80,000

DP-3750 3-3/4” 95.3 mm 2-7/8” 73.0 mm 1000/Bucket 24.6 lbs. 80,000

DP-4500 4-1/2” 114.3 mm 3-7/8” 98.4 mm 1000/Bucket 28.8 lbs. 60,000

DP-5000 5” 127.0 mm 3-7/8” 98.4 mm 1000/Bucket 31.5 lbs. 60,000

DP-6000 6” 152.4 mm 3-7/8” 98.4 mm 1000/Bucket 37.1 lbs. 60,000

DP-7000 7” 177.8 mm 3-7/8” 98.4 mm 500/Bucket 20.9 lbs. 40,000

DP-8000 8” 203.2 mm 3-7/8” 98.4 mm 500/Bucket 23.9 lbs. 40,000

Part No.   Part Length Thread Length Pkg. Qty.  Pkg. Wt. Pallet Qty.

Material: SAE C1022, heat treated 
Coating: Tru-Kote™ Epoxy E-Coat

Manufacturing Location:      Bryan, OH  USA
LEED® Eligible Recycled Content:     20%

Enlarged to show detail.



02105 Williams County Rd. 12-C  •   Bryan, OH  43506
Phone:  419-636-6715 or 800-443-9602   •   Fax:  419-636-1784

Email:  sales@trufast.com   •    www.trufast.com

#12 DP Roofing Fasteners 

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 ¾”,  
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.

Property Standard Average Ultimate Value

Tensile Strength: ASTM F606-10 2500 lb.

Shear Strength:   NASM 1312-20 1900 lb. (thread zone)

Corrosion Resistance: FM 4470, DIN 50018 < 15% Red Rust after 30 cycles

PERFORMANCE DATA

Thickness 24 ga. 22 ga. 20 ga. 18 ga. 16 ga.

Yield Strength 36.5 ksi 33.0 ksi 80.0 ksi 102.0 ksi 33.0 ksi 80.0 ksi 102.0 ksi 33.0 ksi 80.0 ksi 102.0 ksi 33.0 ksi 80.0 ksi 102.0 ksi

Pullout (lbf.) 230 285 410 465 355 505 580 540 715 800 710 1000 1145

Average Ultimate Pullout Values in Corrugated Steel Deck Substrates

Average Ultimate Pullout Values in Wood Substrates

* lbf./in. of thread penetration, including tip.

Thickness 7/16”    15/32” 19/32” 23/32” 15/32” 19/32” 23/32”

Pullout (lbf.) 265      300 325 440 365 475 720

APA Rated OSB APA Rated Plywood

SPF #2

700*

INSTALLATION GUIDELINES

TRUFAST® #12 DP Roofing Fasteners are manufactured by the 
ALTENLOH, BRINCK & CO. U.S., INC. and are sold through leading roofing 
and building materials distributors across the U.S. and Canada.

®

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 & CO. 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.
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TRUFAST HEAVY DUTY DRILL POINT FASTENERS

Model Number: HD-HV8000
Location: TPO Roofing with metal plates



SIP Fasteners For Structural Insulated Panel and Nail Base Construction

SIPTP

SIPHD

SIPLD

APPLICATION
TRUFAST SIP Fasteners are specifically engineered for attaching structural insu-
lated panels (sips) and nail base panels to wood and metal framing.   Featuring a 
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.

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”  
Thread Length:   SIPTP* and SIPLD: 2.750”  
                            SIPHD: 3.875”  
 * 3” and longer fasteners; 2” and 2-1/2” fasteners are full thread

Overall Lengths: 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
Coating:   Epoxy e-coat (black)
 Passes more than 15 cycles (Kesternich) in accordance with DIN 50012

SIPTP
Thread Point
for Wood & Timber 
Applications

SIPLD
Light Duty -
Drill Point for 
Corrugated Steel
Deck & Wood  
Applications

SIPHD
Heavy Duty - 
Drill Point for 
Thick Steel Member 
Applications



SIP Fasteners For Structural Insulated Panel and Nail Base Construction

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
www.trufast.com

NOTE:  All tests were conducted by an independent testing laboratory.   
Test results are offered only as a guide and are not guaranteed in  
any way by TRUFAST, LLC.
“Head Pull-Thru”, “Withdrawal”, and “Lateral Load” data reflect average 
ultimate values.

T-30 Driver Bit
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HANDRAIL

Model Number: HR120W
Location: Ramp
Size:
	 Length: 10”
	 Diameter: 1 1/2”
Available: Railing Dynamic, Inc.
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180 DEGREE LOOP

Model: HRHLW
Location: Ramp
Available: Railing Dynamic, Inc.
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90 DEGREE CORNER

Model: HRCNW
Location: Ramp
Available: Railing Dynamic, Inc.
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STRAIGHT RETURN

Model: HRSRW
Location: Ramp
Available: Railing Dynamic, Inc.
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ADJUSTABLE JOINERS

Model: HRAJW
Location: Ramp
Available: Railing Dynamic, Inc.
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HRB MOUNTING BRACKET

Model: HRBW
Location: South and West Ramps
Finish: White
Available: Railing Dynamic, Inc
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ALUMINUM CORNER

Dimensions: 4” x 4” x 3/8”
Location: Structural support for railings
Available: Capitol Steel
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A36 STEEL

Thickness: 1/4”
Location: Transition between the end of the ramp and the ground
Available: Capitol Steel
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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
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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’
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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’
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2 X 6 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’ 
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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
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FRAMING NAILS

Model: S16D131-FH
Location: Walls throughout house
Dimensions: 3 1/2” x .131”
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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
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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
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2 X 8 DOUBLE JOIST HANGER

Model: DJ48Z
Dimensions:
	 Height: 7 1/4”
	 Width: 3 1/8”
Steel Gauge Number: 18
Location: Flooring system
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BOSTITCH 1 1/2” X .131 35 STRAPSHOT PAPER COLLATED 
METAL CONNECTOR NAILS

Model: MC 131 x 1.5” (.131)
Dimensions:
	 Length: 1 1/2”
	 Diameter: .131
Finish: Bright, Heat Treated
Location: Attaching joist hangers to joists
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1 1/8” OSB [ORIENTED STRAND BOARD): SUB FLOOR

Model Number: EDGE
Location: subfloor throughout
Dimensions:
	 Length: 4’
	 Width: 8’
Available: Weyerhauser
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BOSTITCH WELDED WIRE COIL NAILS

Model Number:  MGK 25BPBF
Location: Floor System Fasteners
Dimensions:
	 Thickness: .113”
	 Length: 2 1/2”
Available: Nail Gun Depot
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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









	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |89 

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



#Lb-4020 SPECIFIER’S GUIDE

Structural Framing Lumber with 
Predictable Performance

• 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

FrAmer SerieS™ 
LUmber

wOOdbywy.COm        1.888.453.8358
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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

Maximum Wall Stud Spacing per IRC Table R602.3(5)

Stud 
Size

Bearing Walls Non-Bearing Walls
Laterally 

unsupported 
stud height

Supporting 
roof and 

ceiling only

Supporting 
one floor, roof,

and ceiling

Supporting
two floors, roof 

and ceiling

Supporting 
one floor 

only

Laterally 
unsupported 
stud height

Maximum 
spacing

2x4 10' 24" o.c. 16" o.c. – 24" o.c. 14' 24" o.c.
2x6 10' 24" o.c. 24" o.c. 16" o.c. 24" o.c. 20' 24" o.c.

■  Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall.

Nominal Size Lengths Grade
2x4 8', 9', 10', 18', 20' M-9
2x4 12' to 16', in 2' increments M-12

2x6, 2x8, 2x10, 2x12 8' to 20', in 2' increments M-12

Available Sizes

Allowable Design Stresses (100% Load Duration)
M-9 Grade M-12 Grade

Modulus of elasticity E = 1.4 x 106 psi 1.6 x 106 psi
Flexural stress Fb = 1,400 psi 1,600 psi
Tension stress Ft = 800 psi 850 psi
Compression perpendicular to grain Fc^ = 565 psi 565 psi
Compression parallel to grain Fcll = 1,600 psi 1,675 psi
Horizontal shear parallel to grain Fv = 175 psi 175 psi

■ Design values based on Table 4C, 2005 NDS® Supplement.
■ Use specific gravity of 0.55 when designing connections.
■  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.

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.

Here’s why—

• Limited product warranty

•  Crown edge clearly marked 
for fast installation

•  Performs more consistently 
than ordinary lumber

•  Helps ensure smooth, flat 
finished surfaces

WhY MAkE ThE SWITCh TO 
FrAmer SerieS™ LUmber?
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FrAmer SerieS™ LUmber SPAN ANd LOAd TAbLeS

Framer Series™ lumber is intended 
for dry-use applications

Maximum Floor Spans(1)

Nominal
Size Width Depth

40 psf Live Load, 
10 psf Dead Load, L/360(2)

40 psf Live Load, 
10 psf Dead Load, L/480

30 psf Live Load(3), 
10 psf Dead Load, L/360(2)

30 psf Live Load(3), 
10 psf Dead Load, L/480

12" o.c. 16" o.c. 19.2" o.c. 24" o.c. 12" o.c. 16" o.c. 19.2" o.c. 24" o.c. 12" o.c. 16" o.c. 19.2" o.c. 24" o.c. 12" o.c. 16" o.c. 19.2" o.c. 24" o.c.
2x8 1½" 7¼" 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 1½" 9¼" 18'-0" 16'-5" 15'-5" 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 1½" 11¼" 21'-11" 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.

Joist, Beam, or Header Allowable Loads (PLF)
Clear

Span(1) Condition
1½" Width 3" Width (2-ply) 4½" Width (3-ply) 6" Width (4-ply)

2x8 2x10 2x12 2x8 2x10 2x12 2x8 2x10 2x12 2x8 2x10 2x12

4'
Total Load 799 1,180 1,556 1,599 2,361 3,113 2,548 3,542 4,670 3,397 4,723 6,227
Live Load 799 1,180 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 4.5 3.0 3.0 4.5 3.0 3.0 4.5 3.0 3.0 4.5

6'
Total Load 372 591 849 744 1,183 1,698 1,277 2,023 2,660 1,702 2,698 3,547
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 4.5 1.5 3.0 4.5 3.0 3.0 4.5 3.0 3.0 4.5

8'
Total Load 211 340 496 423 681 992 729 1,170 1,700 972 1,561 2,267
Live Load 211 340 496 423 681 992 637 1,170 1,700 849 1,561 2,267

Min. End Bearing (in.) 1.5 3.0 3.0 1.5 3.0 3.0 1.5 3.0 3.0 1.5 3.0 3.0

10'
Total Load 135 219 322 271 439 644 468 757 1,108 624 1,009 1,477
Live Load 110 219 322 221 439 644 330 676 1,108 440 902 1,477

Min. End Bearing (in.) 1.5 1.5 3.0 1.5 1.5 3.0 1.5 3.0 3.0 1.5 3.0 3.0

12'
Total Load 93 152 224 187 305 449 282 526 775 376 702 1,033
Live Load 64 132 224 128 265 449 193 396 703 257 528 938

Min. End Bearing (in.) 1.5 1.5 3.0 1.5 1.5 3.0 1.5 1.5 3.0 1.5 1.5 3.0

14'
Total Load 58 111 165 117 223 330 175 367 570 234 489 760
Live Load 40 84 149 81 168 299 122 251 447 163 335 597

Min. End Bearing (in.) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 3.0 1.5 1.5 3.0

16'
Total Load 38 81 126 77 162 252 115 244 436 154 325 581
Live Load 27 56 101 54 113 202 82 169 302 109 226 402

Min. End Bearing (in.) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

18'
Total Load 26 56 99 52 112 198 78 169 308 105 225 411
Live Load 19 39 71 38 79 142 57 119 213 77 159 284

Min. End Bearing (in.) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

20'
Total Load 18 40 74 37 80 148 55 121 222 74 161 296
Live Load 14 29 52 28 58 104 42 87 156 56 116 208

Min. End Bearing (in.) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

(1) Interpolation between spans is permitted.

Nominal
Size Width Depth

20 psf Live Load, 
10 psf Dead Load, L/240(2)

30 psf Live Load, 
10 psf Dead Load, L/240(2)

12" o.c. 16" o.c. 19.2" o.c. 24" o.c. 12" o.c. 16" o.c. 19.2" o.c. 24" o.c.
2x8 1½" 7¼" 20'-5" 18'-6" 17'-5" 16'-2" 17'-10" 16'-2" 15'-3" 14'-2"
2x10 1½" 9¼" 26'-0" 23'-8" 22'-3" 20'-8" 22'-9" 20'-8" 19'-5" 18'-0"
2x12 1½" 11¼" 31'-8" 28'-9" 27'-1" 25'-1" 27'-8" 25'-1" 23'-7" 21'-11"

Maximum Rafter Spans(1)

(1)  Maximum available length is 20'.
(2)  Based on 115% duration of load (snow areas).

Nominal
Size Width Depth

20 psf Live Load, 
10 psf Dead Load, L/240(2)

10 psf Live Load,
5 psf Dead Load, L/240(2)

12" o.c. 16" o.c. 19.2" o.c. 24" o.c. 12" o.c. 16" o.c. 19.2" o.c. 24" o.c.
2x8 1½" 7¼" 20'-5" 18'-6" 17'-5" 16'-2" 25'-8" 23'-4" 21'-11" 20'-5"
2x10 1½" 9¼" 26'-0" 23'-8" 22'-3" 20'-8" 32'-9" 29'-9" 28'-0" 26'-0"
2x12 1½" 11¼" 31'-8" 28'-9" 27'-1" 25'-1" 39'-10" 36'-2" 34'-1" 31'-8"

Maximum Ceiling Spans(1)

(1)  Maximum available length is 20'.
(2)  Based on 100% duration of load.

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.

General Notes for Floor, Rafter, 
and Ceiling Span Tables
■  Table is based on M-12, Southern Pine design 

values (see page 2).

■ Maximum available length is 20'.

■  Joists must bear directly on beams, girders, 
ledgers, or loadbearing walls; or be supported 
by hangers or framing anchors.

■  Spans shown are horizontal clear distances 
between supports, and assume uniformly loaded 
joists only.

■  Minimum bearing: 1½" on wood or steel, 3" 
on masonry. Bearing across full joist width is 
required.

■  Provide lateral restraint at the end of each joist 
by  fastening to a rim, band joist, header, or 
other member or by using full-height blocking 
between floor joist ends.



CONTACT US

1.888.453.8358  •  woodbywy.com/contact

FrAmer SerieS™ LUmber ALLOwAbLe HOLeS ANd NOTCHeS

Contact your local representative or dealer at:

DO NOT cut a 
notch and a 

hole in the same 
cross section

For Joists, Beams, and Headers

A

A

E

E

C

B BD
D

d = 
actual 
depth

2" min.

1⁄3 span 1⁄3 span 1⁄3 span

No notches in 
hatched area

2" min. 2" min.

 If the thickness of 
a built-up member 
is greater than 3½", 
no notches are allowed 
on the tension side, 
except at ends.

Joist, 
Beam, or 
Header 
Nominal

Size

A B C D E

Maximum  
Notch Length
not to exceed 

d/3

Maximum  
Notch Depth

not to exceed 
d/6

Maximum End  
Notch Depth

not to exceed 
d/4

Maximum  
Hole  Diameter
not to exceed 

d/3

Minimum  
Bearing Length

Wood or 
Steel Masonry

2x8 23⁄8" 13⁄16" 113⁄16" 23⁄8" 1½" 3"
2x10 31⁄16" 1½" 25⁄16" 31⁄16" 1½" 3"
2x12 3¾" 17⁄8" 213⁄16" 33⁄4" 1½"    3"

Maximum Notch and Hole Sizes

General Notes
■  If 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:

 – 21⁄16" diameter for 2x4 walls
 – 3¼" diameter for 2x6 or wider walls

■  Holes may be drilled anywhere along the length of 
the stud or column but must be at least 5⁄8" from 
the edge.

■   Notches may be cut anywhere except the middle 1⁄3 
of the length of the stud or column.

Maximum notch in bearing 
walls: 
– 7⁄8" in 2x4 studs 
– 13⁄8" in 2x6 or wider studs

5⁄8" minimum 
edge distance

Maximum hole diameter in 
bearing walls: 
 – 13⁄8" in 2x4 studs 
 – 23⁄16" in 2x6 or wider studs

For Wall Framing

L⁄3

L⁄3

L⁄3

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.

■  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.

 Use support blocks to keep 
bundles out of mud and water

Protect lumber from sun and water

CAUTION: Wrap is slippery 
when wet or icy

Align stickers directly over 
support blocks

may 2013  ■  reorder TJ-4020  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.

This document supersedes all previous versions. 
If this is more than one year old, contact your 
dealer or Weyerhaeuser rep.
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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
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6 X 6 BLOCKING

Model Number: EDGE
Location: Foundation of House
Dimensions: 5 1/2” x 5 1/2”
Finish: Pressure Treated Lumber
Available: Weyerhauser
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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 lb per block 
Material: Pre-formed Concrete
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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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1/2” PLYWOOD

Location: Under blocking
Dimensions:
	 Thickness: 1/2”
	 Width: 17 1/2”
	 Length: 2’
Available: Fontaine
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A 36 STEEL ROD

Location: Foundation
Dimensions:
	 Diameter: 1”
Note: Anchor with nut and washer
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12 GAUGE STRAP

Location: Foundation
Dimensions:
	 Length: 6”
	 Widht: 12”
Connected with 5/8” Lag bolts into 6 x6 
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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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2 1/2” TAN TORQUE SCREWS 

Model Number: T20 
Location: Deck Fasteners
Dimensions: 2 1/2”
Finish: Tan
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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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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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CARRIAGE BOLTS

Dimensions: 1/2” x 6”
Location: South and West Deck Rail Posts
Finish: Galvanized
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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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1/2” PRESSURE TREATED PLYWOOD

Location:Underfloor of Floor System
Dimensions:
	 Thickness: 1/2”
	 WidthL 8’
	 Length: 4’
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3/4” MEDIUM DENSITY FIBERBOARD

Location: Skylight Frame Return
Dimensions:
	 Length:	96”
	 Width: 48”
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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
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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
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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
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INSULWEB NETTING

Model: IW-1125
Dimensions: 
	 Height: 10’
	 Length: 375’
Available: J&R Products 
Price: $226
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ROXUL TOP ROCK DD MINERAL WOOL INSULATION

Model: DD Plus 
Location: Roof
Dimensions:
	 Length:	48”
	 Width: 48”
Thickness: 2”
Moisture Sorption: 0.15% 
Compressive Strength (at 25%): 15 psi







Design Development Project Manual
October 11, 2012
U.S. Department of Energy 2013
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ROXULCOMFORT BOARD IS

Location: Exterior Walls
Dimensions:
	 Width: 24’
	 Length: 48’
Thickness: 2”
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HORIZONTAL ROUGH SAWN CEDAR

Location: Exterior of Wall
Dimensions:
	 Depth: 1”
	 Width: 6” / 8”
Finish: Benjamin Moore Exterior Finish Alkyd Transluscent
Air Gap: 1/4”
Species: Cedar
Grade: #3 or better
Moisture Content: Kiln-Dried
Corner type: Weaved
Available: Fontaine Forestry & Millworks
Price: $0.60 per board foot
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PRESSURE TREATED FURRING STRIPS

Location: Exterior of Wall
Dimensions:
	 Depth: 3/4”
	 Width: 2 1/2”
Species: Eastern Hemlock
Grade: #3 
Moisture content: Kiln-dried
Available: Fontaine Forestry & Millworks
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GRIP-RITE 2 1/2” 8D GALVANIZED PATIO AND DECK NAILS

Model: 8HGRSPD5
Location: Decking
Dimensions:
	 Length: 2 1/2”
Hot Galvanized 
Available: Home Depot
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FIRESTONE THERMOPLASTIC POLYOLEFIN [TPO] MEMBRANE

Model: UltraPly TPO
Location: Roof
Dimensions: 
	 Length: 12’4”
Thickness: 0.060”
Color: White
Available: Firestone
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DENSDECK ROOF BOARD

Location: Roof
Nominal Thickness: 1/2”
Dimensions:
	 Width: 4’ ± 1/8”
	 Length: 8’ ± 1/4”
Weight: 1.2 lbs./sq. ft.
Surfacing: Fiberglass mat
Available: Georgia-Pacific Canada
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ULTRAPLY BONDING ADHESIVE

Model: W56T-PO3005
Location: Roof
Color: Yellow
Available: Firestone















	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |193 

ULTRAPLY TPO UNIVERSAL PIPE FLASHING

Model: W56TPO301U
Clamp: Stainless steel
Pipe Flange: 13” diameter
Location: Roof
Thickness: 0.055”-0.075”
Available: Firestone
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UNA-EDGE METAL EDGE SYSTEM [DRIP-FLASHING]

Finish: Aluminum or galvanized steel
Pipe Flange: 13” diameter
Location: Roof
Available: Firestone
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ALUMINUM DRIP EDGE FLASHING

Model Number: 68020
Location: Windows above Comfort-board Insulation
Dimensions:
	 Length:	50’
	 Width: 20”
Finish: Aluminum
Available: Home Depot
Price: $46.75
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PRE-ASSEMBLIED HD FASTENERS WITH HD SEAM PLATES

Model Number:TPO3103
Dimensions:
	 Diameter: 3” round plate
Available: Firestone
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TESCON PROFILE- DOUBLE SPLIT WINDOW TAPE

Location: Main House
Dimensions:
	 Length:	98’ 5”
	 Width: 2 3/8”
Available: Four Seven Five
Price: $53 a roll
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TESCON VANA TAPE

Location: Main House
Dimensions:
	 Length:	98’ 5”
	 Width: 2 3/8”
Available: Four Seven Five
Price: $42 a roll
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L 4 X 3 X 1/4 ALUMINUM

Model: 12340
Location: Roof Gutter
Dimensions:
	 Length:	20’
	 Thickness: 1/4”
	 Height: 4”
	 Width: 3”
Available: Alumnium Distributing, Inc.
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OPENINGSDIVISION 08
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PRESTIGE FRONT DOOR

Model Number: WSI-01
Location: Exterior Doors
Dimensions:
	 Length:	92’ 11/16”
	 Width: 41’ 
Finish: White

Available:
Price: 1889.85
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WALL MOUNT SLIDING DOOR HARDWARE 

Model Number: 2610F72B or equal
Location: Bathroom, Master Bedroom
Length: 72”
Finish: Bronze
Available: A. Johnson Hardware
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100SD SLIDING BYPASS DOOR HARDWARE

Model: 100602DR
Location: Master Bedroom Closet Door
Dimensions:
	 Length: 60”
Available: A. Johnson Hardware
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5/4” X 6” TONGUE AND GROOVE PINE DECKING BOARDS

Location: Bathroom, Bedrooms 
Finish: Vermont Natural Coatings
Species: Pine
Grade: #3 or better
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1” X 4” DIMENSIONED LUMBER

Location: Master Bedroom Closet
Height: 24 1/2”
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INTUS WINDOWS

Model Number: WE1-02
Location: Bathroom

Model Number: WW1-01
Location: Bedrooms and Living Room

Model Number: WW1-02
Location: Office

Model Number: WE1-03
Location: Kitchen

Model Number: WS1-03
Location: Living Room
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EFW FLAT ROOF SYSTEM

Model number: FTT U6
Location: East Module
Dimension: 1’ 9 21/32” x 3’ 2 19/32”
Available: 475 Building Supply
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FINISHESDIVISION 09
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GOLD BOND GYPSUM WALLBOARD FIRESHIELD TYPE X

Location: Interior Walls
Dimensions:
	 Width: 4’
	 Length: 8’
Thickness:
	 5/8” for exterior wall
	 5/8” for the ceiling
	 1/2” for the partitions
Available: Gold Bond
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GRIPRITE COARSE THREAD DRYWALL SCREWS

Model: 114CDWS1
Location: Interior Walls
Dimensions: 8 x 2 1/2”
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OSI GREENSERIES F-38 DRYWALL AND PANEL ADHESIVE

Model Number: F-38
Location: Main House
Available: OSI Sealants
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ALL PURPOSE JOINT COMPOUND

Model Number: 6262059
Location: Walls and Cieling throughout house



	 	 Description
This all purpose joint compound provides overall high performance, as well as superior working qualities and good 
open time. It offers excellent bond over bead, trim and fastener concealments. This special latex formulation is ideal 
for embedding paper tape and for filling, leveling and finishing over gypsum panel joints, fasteners, bead and trim. 
Sheetrock brand conventional weight all purpose joint compound is also excellent for skim coating and 
hand-applying simple textures. Recommended for use with Mold tough gypsum panels to achieve a complete 
mold resistant wall system. Complies with ASTM C475. 

Limitations		  1. Protect container from freezing and extreme heat.
2.  Prior to using any epoxy coating over any surface treated with joint compound, consult the epoxy coating manu-

facturer and follow manufacturer’s specific recommendations regarding the preparation or suitability of sub-
strates for the epoxy coating. Many epoxy coatings exert significant shear stress on the substrate as the strong 
epoxy film shrinks while curing/drying. This stress can cause the bond of the joint compound to fail, resulting in 
delamination problems.

Preparation		  Position and apply Sheetrock® brand gypsum panels in accordance with manufacturer’s recommendations.
 In cold weather and during gypsum panel joint finishing, temperatures within the building shall be maintained 
at a minimum of 55° F (13° C). Adequate ventilation shall be provided to carry off excess moisture.
 Mix contents lightly without adding water. Use directly from container for covering fasteners and corner bead. 
For taping and finishing joints (especially for use in mechanical tools), thin as necessary. Add water in half-pint 
increments to avoid overthinning. Remix lightly and test apply after each water addition.

Application		  	Cover joint with a thin layer of compound and embed paper tape, leaving about 1/32" of compound under 
feathered edge. Let dry and sand lightly. Apply second coat, feathering approximately 2" beyond first coat.  
Let dry, sand lightly as required, and then apply third coat, feathering 2" beyond second coat. Sand lightly as 
required when dry. Finish fastener heads, corner bead and inside corners as required with at least three coats  
of joint compound, feathered out onto panel faces and finished to a smooth surface.

Decorating		  	For priming and decorating with paint, texture or wallcovering, follow manufacturer’s directions for materials used. 
All surfaces, including applied joint compound, must be thoroughly dry, dust-free and not glossy before  
decorating. A prime coat of Sheetrock® brand First Coat™ primer or a good quality interior latex flat wall paint with 
a high solids content should be applied undiluted and allowed to dry before decoration. Walls to be covered with  
wallpaper or vinyl wallcovering should be sealed per manufacturer’s recommendation.
 To improve fastener concealment, where gypsum panel walls and ceilings will be subjected to severe artificial 
or natural side lighting and be decorated with a gloss paint (eggshell, semigloss or gloss), the gypsum panel 
surface should be skim coated with Sheetrock brand conventional weight all purpose joint compound to equalize 
suction before priming and painting, or spray wall with Sheetrock® brand tuff-hide™ primer-surfacer.

Sheetrock®

All Purpose Joint Compound

Submittal	Sheet
09250

	 	 A	complete	conventional	weight	all	purpose	joint	compound	providing	professional-grade	
	 	 performance

– Smoother working
– Excellent bond
– Good open time
– Excellent for embedding tape
– For use with Sheetrock® brand Mold tough™ gypsum panels to achieve a mold resistant system



J1969/rev. 8-11
© 2011, United States Gypsum Company. 
Printed in U.S.A.  

Manufactured by 
United States Gypsum Company
550 West Adams Street
Chicago, IL 60661

usg.com

Product	Data		  Material: Latex-type formulation.
Types: Hand or mechanical application.
Freezing	Sensitivity:	Protect from freezing.
Coverage:		Approximately 125 lb. to 150 lb./1,000 sq. ft. (61.0 to 73.2 kg/100 sq. m) of gypsum panels.
Compliance	with	Standards:	Meets ASTM Standard C475.
Storage:	Shelf life up to 9 months under storage conditions. Store compound in protected place, because extreme 
heat or cold accelerates aging. Check production date codes periodically. Rotate stock on first-in, first-out basis.
Packaging:	48-lb., 50-lb. and 61.7-lb. (28 kg) pails and cartons. Cartons and pails will vary by geographic region.
Cleanup	and	Storage:	Wash tools with warm, soapy water. Wipe tools dry to prevent rusting. Keep container tightly 
sealed. Store in a dry location at room temperature. Protect from freezing, exposure to extreme heat and direct 
sunlight.

Submittal		 Job	Name
Approvals:

Contractor	 					     Date

WARNING:
Dust generated from sanding product 
may cause eye, skin, nose, throat or 
respiratory irritation. Use wet-sanding 
to avoid creating dust. Avoid inhalation 
of dust and eye contact. If dusty, wear 
a NIOSH/MSHA-approved respirator. 
Prolonged and repeated exposure to 
respirable mica may cause lung disease. 
Wear eye protection. Provide good gen-
eral ventilation and local exhaust ventila-
tion to avoid excessive amounts of dust. If 
eye contact occurs, flush thoroughly with 
water for 15 minutes. If irritation persists, 
call physician. Do not ingest. If ingested, 
call physician. Product safety information: 
(800) 507-8899
Keep	out	of	reach	of	children.

Trademarks:	
The following trademarks used herein 
are owned by United States Gypsum 
Company: Sheetrock, Mold tough, 
tuff-hide.

Note:	
Products described here may not be 
available in all geographic markets. 
Consult your United States Gypsum 
Company sales office or representative 
for information.

Notice:	
We shall not be liable for incidental and 
consequential damages, directly or indi-
rectly sustained, nor for any loss caused 
by application of these goods not in 
accordance with current printed instruc-
tions or for other than the intended 
use. Our liability is expressly limited to 
replacement of defective goods. Any 
claim shall be deemed waived unless 
made in writing to us within thirty (30) 
days from date it was or reasonably 
should have been discovered.

SAFETY	FIRST!	
Follow good safety and industrial 
hygiene practices during handling and 
installing of all products and systems. 
Take necessary precautions and wear 
the appropriate personal protective 
equipment as needed. Read material 
safety data sheets and related literature 
on products before specification and/
or installation.
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SECTION 1 
CHEMICAL PRODUCT AND IDENTIFICATION 

 

United States Gypsum Company 
550 West Adams Street 
Chicago, Illinois 60661-3637 
A Subsidiary of USG Corporation 

Product Safety: 1 (800) 507-8899 
www.usg.com 
Version Date: January 1, 2011 
Version: 7 

PRODUCT(S) SHEETROCK® All Purpose Joint Compound 

CHEMICAL FAMILY / 
GENERAL CATEGORY Joint Treatment 

SYNONYMS Joint Compound, Taping Compound, Mud 

 

SECTION 2 
HAZARD IDENTIFICATION 

 
EMERGENCY OVERVIEW:   
ΔWARNING! 
This product is not expected to produce any unusual hazards during normal use.  Exposure to high dust levels may 
irritate the skin, eyes, nose, throat, or upper respiratory tract. Prolonged and repeated breathing of respirable mica 
dust may cause lung disease (pneumoconiosis). 

 
POTENTIAL HEALTH EFFECTS (See Section 11 for more information) 

ACUTE :  

Inhalation 

Exposure to dust generated during the handling or sanding of the product may cause temporary 
irritation to eyes, skin, nose, throat, and upper respiratory tract.  Persons subjected to large amounts 
of this dust will be forced to leave area because of nuisance conditions such as coughing, sneezing 
and nasal irritation.  Labored breathing may occur after excessive inhalation.  If respiratory symptoms 
persist, consult physician.  

Eyes Dust can cause temporary mechanical irritation of eyes.  If burning, redness, itching, pain or other 
symptoms persist or develop, consult physician.  

Skin None known. 

Ingestion None known. 

CHRONIC: 

Inhalation 

Prolonged and repeated breathing of respirable mica dust may cause lung disease (pneumoconiosis). 
The extent and severity of lung injury correlates with the length of exposure and dust concentration.  
Exposures to respirable crystalline silica are not expected during the normal use of this product; 
however, actual levels must be determined by workplace hygiene testing.  Prolonged and repeated 
exposure to airborne free respirable crystalline silica can result in lung disease (i.e., silicosis) and/or 
lung cancer. The development of silicosis may increase the risks of additional health effects.  The risk 
of developing silicosis is dependent upon the exposure intensity and duration. 

Eyes None known. 

Skin None known. 

Ingestion None known.  
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TARGET ORGANS: Eyes, skin and respiratory system.   

PRIMARY ROUTES OF ENTRY: Inhalation, eyes and skin contact.   

CARCINOGENICITY CLASSIFICATION OF INGREDIENT(S) All substances listed are associated with the nature of 
the raw materials used in the manufacture of this product and are not independent components of the product 
formulation.  All substances, if present, are at levels well below regulatory limits. See Section 11: Toxicology 
Information for detailed information. 
MATERIAL IARC NTP ACGIH CAL- 65 

Crystalline silica               1              1             A2           Listed 

IARC - International Agency for Research on Cancer: 1- Carcinogenic to humans; 2A – Probably carcinogenic to 
humans; 2B – Possibly carcinogenic to humans; 3 - Not classifiable as a carcinogen; 4 – Probably not a carcinogen 

NTP – National Toxicology Program (Health and Human Services Dept., Public Health Service, NIH/NIEHS): 1- 
Known to be carcinogen; 2- Anticipated to be carcinogens 

ACGIH – American Conference of Governmental Industrial Hygienists: A1 – Confirmed human carcinogen; A2 – 
Suspected human carcinogen; A3 – Animal carcinogen; A4 - Not classifiable as a carcinogen; A5 – Not suspected as 
a human carcinogen 

CAL-65 – California Proposition 65   “Chemicals known to the State of California to Cause Cancer” 

Respirable crystalline silica: IARC: Group 1 carcinogen, NTP: Known human carcinogen. The weight percent of 
crystalline silica given represents total quartz and not the respirable fraction. The weight percent of respirable silica 
has not been measured in this product. 

Food and Drug Administration [CFR Title 21, v.3, sec 184.1409] – Ground limestone is Generally Recognized as Safe 
(GRAS). 
POTENTIAL ENVIRONMENTAL EFFECTS: This product has no known adverse effect on ecology.  (See Section 12 
for more information.) 
 

SECTION 3 
COMPOSITION, INFORMATION ON INGREDIENTS 

 

MATERIAL                                                                                               WT% CAS # 

Limestone                                          >65     
Or Dolomite                                             
Mica                                               <20     
Attapulgite                                        <5     
Vinyl Alcohol Polymer                              <5     
Hydroxypropyl Amylopectin Phosphate                <5     
Crystalline Silica                                 <5 

1317-65-3                                                  
16389-88-1                                                  
12001-26-2                                                  
12174-11-7                                                  
9002-89-5                                                  

113894-92-1                                                  
14808-60-7^ 

All ingredients of this product are included in the U.S. Environmental Protection Agency’s Toxic Substances Control 
Act Chemical Substance Inventory and the Canadian Domestic Substances List (DSL). 

^The weight percent for silica represents total quartz and not the respirable fraction. 
 

SECTION 4 
FIRST AID MEASURES 

 

FIRST AID PROCEDURES 

Inhalation Remove to fresh air.  Leave the area of exposure and remain away until coughing and other symptoms 
subside.  Other measures are usually not necessary, however if conditions warrant, contact physician.    
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Eyes In case of contact, do not rub or scratch your eyes. To prevent mechanical irritation, flush thoroughly 
with water for 15 minutes.  If irritation persists, consult physician. 

Skin Wash with mild soap and water.  If irritation persists, consult physician. 

Ingestion This product is not intended to be ingested or eaten. If gastric disturbance occurs, call physician. 

MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: Pre-existing upper respiratory and lung diseases such 
as, but not limited to, bronchitis, emphysema and asthma. Pre-existing skin diseases such as, but not limited to, 
rashes and dermatitis.   

NOTES TO PHYSICIAN:   Treatment should be directed at the control of symptoms and the clinical condition. 

 

SECTION 5 
FIRE FIGHTING MEASURES 

 

General Fire Hazards None known 

Extinguishing Media Water or use extinguishing media appropriate for surrounding fire.   

Special Fire Fighting Procedures Wear appropriate personal protective equipment.  See section 8. 

Unusual Fire/ Explosion Hazards None known 

Hazardous Combustion Products Above 800º C – limestone may decompose to calcium oxide (CaO) and 
carbon dioxide (CO2). 

Flash Point Not Determined Auto Ignition Not Applicable 

Method Used Not Applicable Flammability 
Classification Not Applicable 

Upper Flammable Limit (UFL) Not Determined 

Lower Flammable Limit (LFL) Not Determined Rate of Burning Not Applicable 

 

SECTION 6 
ACCIDENTAL RELEASE MEASURES 

 
CONTAINMENT: No special precautions.  Wear appropriate personal protective equipment.  See section 8. 

 
CLEAN-UP: Use normal clean up procedures.  No special precautions. 

 
DISPOSAL: Follow all local, state, provincial and federal regulations.  Never discharge large releases directly into 
sewers or surface waters. 

 

SECTION 7 
HANDLING AND STORAGE 

 
HANDLING:  Avoid dust contact with eyes and skin. Wear the appropriate eye and skin protection against dust (See 
Section 8).  Minimize dust generation and accumulation. Avoid breathing dust.  Wear the appropriate respiratory 
protection against dust in poorly ventilated areas and if TLV is exceeded (see Sections 2 and 8).  Use good safety and 
industrial hygiene practices.    
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STORAGE: Store in a cool, dry, ventilated area away from sources of heat, moisture and incompatibilities (see 
Section 10).   
 

SECTION 8 
EXPOSURE CONTROLS/PERSONAL PROTECTION 

 

MATERIAL                                                                                              WT% TLV (mg/m3) PEL( mg/m3) 
Limestone                                          >65     
Or Dolomite                                             
Mica                                               <20     
Attapulgite                                        <5     
Vinyl Alcohol Polymer                              <5     
Hydroxypropyl Amylopectin Phosphate                <5     
Crystalline Silica                                 <5 

10            15(T)/5(R)                                 
10            15(T)/5(R)                                 
3(R)          20 mppcf                                   
(NE)          (NE)                                       
(NE)          (NE)                                       
(NE)          (NE)                                       
0.025(R)      0.1(R) 

(T)–Total;  (R)–Respirable;  (NE)-Not Established;  (C)-Ceiling;  (STEL)-Short-term exposure limit 
(F)-Fume;  (Du)-Dust; (M)-Mist 
ppm-part per million;  f/cc-fiber per cubic centimeter;  mppcf- million particles per cubic foot 

 

ENGINEERING CONTROLS: Provide ventilation sufficient to control airborne dust levels.  If user operations generate 
airborne dust, use ventilation to keep dust concentrations below permissible exposure limits.  Where general 
ventilation is inadequate, use process enclosures, local exhaust ventilation, or other engineering controls to control 
dust levels below permissible exposure limits.   
 

RESPIRATORY PROTECTION: Wear a NIOSH/MSHA-approved respirator equipped with particulate cartridges when 
dusty in poorly ventilated areas, and if TLV is exceeded.  A respiratory program that meets OSHA's 29 CFR 1910.134 
and ANSI Z88.2 requirements must be followed whenever workplace conditions warrant a respirator's use.  If 
engineering controls are not possible, wear a properly fitted NIOSH/MSHA-approved particulate respirator.   
 

OTHER PERSONAL PROTECTIVE EQUIPMENT: 

Eye/Face Wear eye protection, safety glasses or goggles, to avoid possible eye contact.  

Skin Wear gloves and protective clothing to prevent repeated or prolonged skin contact.   

General Selection of Personal Protective Equipment will depend on environmental working conditions and 
operations. 

 

SECTION 9 
PHYSICAL AND CHEMICAL PROPERTIES 

 

Appearance White to off white Vapor Density (Air = 1) Not Applicable 
Odor Low to no odor Specific Gravity (H2O = 1) ~2.3 - 2.6 
Odor Threshold Not Determined Solubility in water (g/100g)  ~ 0.15 g/100 g 
Physical State Solid/ Powder Partition Coefficient Not Determined 
pH @ 25 º C ~7.5-9 Auto-ignition Temp Not Determined 
Melting Point Not Applicable Decomposition Temp Not Determined 
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Freezing Point Not Applicable Viscosity Not Applicable 
Boiling Point Not Applicable Particle Size Varies 
Flash Point Not Determined Bulk Density ~ 40-80 lb/ft3 
Evaporation Rate (BuAc = 1)              Not Applicable Molecular Weight Mixture 
Upper Flammable Limit (UFL) Not Determined VOC Content Zero g/L 
Lower Flammable Limit (LFL) Not Determined Percent Volatile Zero 
Vapor Pressure (mm Hg) Not Applicable   
 

SECTION 10 
CHEMICAL STABILITY AND REACTIVITY 

 

STABILITY Stable.   

CONDITIONS TO AVOID Contact with incompatibles (see below). 
INCOMPATIBILITY None known. 

HAZARDOUS POLYMERIZATION None known. 

HAZARDOUS DECOMPOSITION Above 800º C – limestone may decompose to calcium oxide (CaO) 
and carbon dioxide (CO2). 

 

SECTION 11 
TOXICOLOGICAL INFORMATION 

 

ACUTE EFFECTS: None known. 

 
CHRONIC EFFECTS / CARCINOGENICITY:   
Mica:  Prolonged and repeated breathing of respirable mica dust may cause lung disease (pneumoconiosis). The 
extent and severity of lung injury correlates with the length of exposure and dust concentration. 
 
Crystalline Silica:  Exposures to respirable crystalline silica are not expected during the normal use of this product; 
however, actual levels must be determined by workplace hygiene testing. The weight percent of respirable crystalline 
silica may not have been measured in this product.  Prolonged and repeated exposure to airborne free respirable 
crystalline silica can result in lung disease (i.e., silicosis) and/or lung cancer. The development of silicosis may 
increase the risks of additional health effects.  Smoking in combination with silica exposures increases the risk of 
cancer.  The risk of developing silicosis is dependent upon the exposure intensity and duration.   
In June, 1997, IARC classified crystalline silica (quartz and cristobalite) as a human carcinogen.  In making the overall 
evaluation, the IARC Working Group noted that carcinogenicity in humans was not detected in all industrial 
circumstances studied.  Carcinogenicity may be dependent on inherent characteristics of the crystalline silica or on 
external factors affecting its biological activity or distribution of its polymorphs. 
IARC states that crystalline silica inhaled in the form of quartz or cristobalite from occupational sources is carcinogenic 
to humans (Group 1).   
 
 

SECTION 12 
ECOLOGICAL INFORMATION 
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ENVIRONMENTAL TOXICITY: This product has no known adverse effect on ecology.   

Ecotoxicity value Not determined. 

 

SECTION 13 
DISPOSAL CONSIDERATIONS 

 

WASTE DISPOSAL METHOD: Dispose of material in accordance with federal, state, and local regulations. Never 
discharge directly into sewers or surface waters.  Consult with environmental regulatory agencies for guidance on 
acceptable disposal practices.   

 

SECTION 14 
TRANSPORT INFORMATION 

 
U.S. DOT INFORMATION: Not a hazardous material per DOT shipping requirements.  Not classified or regulated.   
Shipping Name Same as product name.   

Hazard Class Not classified.   
UN/NA #  None.  Not classified.   
Packing Group None.   
Label (s) Required Not applicable.   
GGVSec/MDG-Code Not classified.  
ICAO/IATA-DGR Not applicable. 
RID/ADR None.   
ADNR None.   
 

SECTION 15 
REGULATORY INFORMATION 

 
UNITED STATES  REGULATIONS 
All ingredients of this product are included in the U.S. Environmental Protection Agency’s Toxic Substances Control 
Act Chemical Substance Inventory. 
 
 

MATERIAL                                                                                             WT% 
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Limestone                                          >65     
Or Dolomite                                             
Mica                                               <20     
Attapulgite                                        <5     
Vinyl Alcohol Polymer                              <5     

NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL      
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Hydroxypropyl Amylopectin Phosphate                <5     
Crystalline Silica                                 <5 

NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL 

Key :     NL  = Not Listed 
             SARA Title III Section 302 (EPCRA) Extremely Hazardous Substances:  Threshold Planning Quantity (TPQ) 
             SARA Title III Section 304 (EPCRA) Extremely Hazardous Substances:  Reportable Quantity (RQ) 
             SARA Title III Section 313 (EPCRA) Toxic Chemicals:  X= Subject to reporting under section 313 
             CERCLA Hazardous Substances: Reportable Quantity (RQ) 
             CAA Section 112 (r) Regulated Chemicals for Accidental Release Prevention:  Threshold Quantities(TQ) 
             RCRA Hazardous Waste:  RCRA hazardous waste code 

 
CANADIAN  REGULATIONS 
This product has been classified in accordance with the hazard criteria of Controlled Product regulations and the 
MSDS contains all the information required by the Controlled Products Regulations.  All ingredients of this product are 
included in the Canadian Domestic Substances List (DSL). 

MATERIAL                                                                                            WT% IDL Item # WHMIS 
Classification 

Limestone                                          >65     
Or Dolomite                                             
Mica                                               <20     
Attapulgite                                        <5     
Vinyl Alcohol Polymer                              <5     
Hydroxypropyl Amylopectin Phosphate                <5     
Crystalline Silica                                 <5 

Not Listed     D2A                                                  
Not Listed     Not Listed                                                  
1088           Not Listed                                                  
Not Listed     Not Listed                                                  
Not Listed     Not Listed                                                  
Not Listed     Not Listed                                                  
1406           D2A 

IDL Item#: Canadian Hazardous Products Act – Ingredient Disclosure List Item # 

WHMIS Classification: Workplace Hazardous Material Information System 

 

Risk and Safety Phrases defined by European Union Directive 67/548/EEC (Annex III and IV) 
R-Phrase(s):  R36/37/38 

S-Phrase(s):  S51  S38  S39 

 

SECTION 16 
OTHER INFORMATION 

 
Label Information 

 WARNING!   
Dust can cause irritation to eyes, skin and respiratory tract.  Use wet-sanding to reduce dust created.  Wear eye, skin 
and respiratory protection as necessary per working conditions.  If eye contact occurs flush with water for 15 minutes.  
Do not ingest.  If ingested, call physician.  Frequent breathing of mica dust can cause lung disease (pneumoconiosis).  
Product safety information:  800-507-8899 or usg.com.  Customer Service:  800 USG-4-YOU (800 874-4968).    KEEP 
OUT OF REACH OF CHILDREN. 
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    HEALTH 

    FLAMMABILITY    
 PHYSICAL HAZARD  
 PERSONAL PROTECTION  

  
 
 

INFORMATION FOR HANDLING AND IDENTIFICATION OF CHEMICAL HAZARDS 

                     
          0 
     1      0 

 
     

                        *       1 
                                 0 
                                 0 
 

                                 E  

0 = Minimal Hazard 

NFPA Ratings: HMIS Ratings: 1 = Slight Hazard 

Health:  1 Health: 1 2 = Moderate Hazard 

Fire:  0 Fire: 0 3 = Serious Hazard 

Reactivity: 0 Reactivity: 0 4 = Severe Hazard 

E – Safety glasses, gloves and dust respirator;  * - Contains silica         

Key/Legend 
ANSI American National Standards Institute 
ACGIH American Conference of Governmental Industrial Hygienists 
CAA Clean Air Act 
CAS Chemical Abstracts Service (Registry Number)  
CERCLA Comprehensive Environmental Response, Compensation and Liability Act of 1980 
CFR Code of Federal Regulations 
DOT United States Department of Transportation 
DSL Canadian Domestic Substances List 
EPA United States Environmental Protection Agency 
EPCRA Emergency Planning & Community Right-to-know Act 
HMIS Hazardous Materials Identification System 
IARC International Agency for Research on Cancer 
MSHA Mine Safety and Health Administration 
NDSL Canadian Non-Domestic Substances List 
NFPA National Fire Protection Association 
NIOSH National Institute for Occupational Safety and Health 
OSHA Occupational Health and Safety Administration 
PEL Permissible Exposure Limit 
PPE Personal Protection Equipment 
RCRA Resource Conservation and Recovery Act 
SARA Superfund Amendments and Reauthorization Act of 1986 
TLV Threshold Limit Value 
TSCA Toxic Substances Control Act 
UN/NA# United Nations/North America number 
WHMIS Workplace Hazardous Material Information System 

Prepared by: 
Product Safety 
USG Corporation 
550 West Adams Street 
Chicago, IL 60661-3637 

The information contained in this document applies to this specific material as supplied.  It may not be valid for this 
material if it is used in combination with any other materials.  It is the user’s responsibility to satisfy oneself as to the 
suitability and completeness of this information for his/her own particular use. 

END 
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    HEALTH 

    FLAMMABILITY    
 PHYSICAL HAZARD  
 PERSONAL PROTECTION  

  
 
 

INFORMATION FOR HANDLING AND IDENTIFICATION OF CHEMICAL HAZARDS 

                     
          0 
     1      0 

 
     

                        *       1 
                                 0 
                                 0 
 

                                 E  

0 = Minimal Hazard 

NFPA Ratings: HMIS Ratings: 1 = Slight Hazard 

Health:  1 Health: 1 2 = Moderate Hazard 

Fire:  0 Fire: 0 3 = Serious Hazard 

Reactivity: 0 Reactivity: 0 4 = Severe Hazard 

E – Safety glasses, gloves and dust respirator;  * - Contains silica         

Key/Legend 
ANSI American National Standards Institute 
ACGIH American Conference of Governmental Industrial Hygienists 
CAA Clean Air Act 
CAS Chemical Abstracts Service (Registry Number)  
CERCLA Comprehensive Environmental Response, Compensation and Liability Act of 1980 
CFR Code of Federal Regulations 
DOT United States Department of Transportation 
DSL Canadian Domestic Substances List 
EPA United States Environmental Protection Agency 
EPCRA Emergency Planning & Community Right-to-know Act 
HMIS Hazardous Materials Identification System 
IARC International Agency for Research on Cancer 
MSHA Mine Safety and Health Administration 
NDSL Canadian Non-Domestic Substances List 
NFPA National Fire Protection Association 
NIOSH National Institute for Occupational Safety and Health 
OSHA Occupational Health and Safety Administration 
PEL Permissible Exposure Limit 
PPE Personal Protection Equipment 
RCRA Resource Conservation and Recovery Act 
SARA Superfund Amendments and Reauthorization Act of 1986 
TLV Threshold Limit Value 
TSCA Toxic Substances Control Act 
UN/NA# United Nations/North America number 
WHMIS Workplace Hazardous Material Information System 

Prepared by: 
Product Safety 
USG Corporation 
550 West Adams Street 
Chicago, IL 60661-3637 

The information contained in this document applies to this specific material as supplied.  It may not be valid for this 
material if it is used in combination with any other materials.  It is the user’s responsibility to satisfy oneself as to the 
suitability and completeness of this information for his/her own particular use. 

END 
 

JOINT TAPE

Model Number: 382175
Dimensions: 2 1/16” x 250’ Roll
Color: White
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SECTION 1 
CHEMICAL PRODUCT AND IDENTIFICATION 

 

United States Gypsum Company 
550 West Adams Street 
Chicago, Illinois 60661-3637 
A Subsidiary of USG Corporation 

Product Safety: 1 (800) 507-8899 
www.usg.com 
Version Date: January 1, 2011 
Version: 3 

PRODUCT(S) BEADEX® Drywall Joint Tape 

CHEMICAL FAMILY / 
GENERAL CATEGORY Tape 

SYNONYMS Cellulose Tape 

 

SECTION 2 
HAZARD IDENTIFICATION 

 
EMERGENCY OVERVIEW:   
ΔCAUTION! 
This product is not expected to produce any unusual hazards during normal use.  Direct contact may irritate the skin, 
or eyes.  

 
POTENTIAL HEALTH EFFECTS (See Section 11 for more information) 

ACUTE :  

Inhalation 
Due to the physical nature of this product, inhalation is unlikely.  There are no known health effects 
due to inhalation.  

Eyes 
Direct contact can cause irritation of eyes.  If burning, redness, itching, pain or other symptoms persist 
or develop, consult physician. Direct contact or dust from sanding of the product may cause 
mechanical irritation of the eyes. 

Skin Direct, prolonged or repeated contact with the skin may cause irritation.  Contact along a length of the 
edge of the paper may result in a paper cut of the skin. 

Ingestion None known. 

CHRONIC: 

Inhalation None known.None known. 

Eyes None known. 

Skin None known. 

Ingestion None known. This product is not intended to be eaten.  Wash hands before eating. 

TARGET ORGANS: Eyes, skin and respiratory system.   

PRIMARY ROUTES OF ENTRY: Inhalation, eyes and skin contact.   

CARCINOGENICITY CLASSIFICATION OF INGREDIENT(S) All substances listed are associated with the nature of 
the raw materials used in the manufacture of this product and are not independent components of the product 
formulation.  All substances, if present, are at levels well below regulatory limits. See Section 11: Toxicology 
Information for detailed information. 
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MATERIAL IARC NTP ACGIH CAL- 65 

Crystalline silica               1              1             A2           Listed 

IARC - International Agency for Research on Cancer: 1- Carcinogenic to humans; 2A – Probably carcinogenic to 
humans; 2B – Possibly carcinogenic to humans; 3 - Not classifiable as a carcinogen; 4 – Probably not a carcinogen 

NTP – National Toxicology Program (Health and Human Services Dept., Public Health Service, NIH/NIEHS): 1- 
Known to be carcinogen; 2- Anticipated to be carcinogens 

ACGIH – American Conference of Governmental Industrial Hygienists: A1 – Confirmed human carcinogen; A2 – 
Suspected human carcinogen; A3 – Animal carcinogen; A4 - Not classifiable as a carcinogen; A5 – Not suspected as 
a human carcinogen 

CAL-65 – California Proposition 65   “Chemicals known to the State of California to Cause Cancer” 

 

 
POTENTIAL ENVIRONMENTAL EFFECTS: This product has no known adverse effect on ecology.  (See Section 12 
for more information.) 
 

SECTION 3 
COMPOSITION, INFORMATION ON INGREDIENTS 

 

MATERIAL                                                                                               WT% CAS # 

Cellulose                                          >99     
Limestone                                          <1     
Aluminum Sulfate                                   <1     
Crystalline Silica                                 <5 

9004-34-6                                                  
1317-65-3                                                  
10043-01-3                                                  
14808-60-7^ 

All ingredients of this product are included in the U.S. Environmental Protection Agency’s Toxic Substances Control 
Act Chemical Substance Inventory and the Canadian Domestic Substances List (DSL). 

^The weight percent for silica represents total quartz and not the respirable fraction. 
 

SECTION 4 
FIRST AID MEASURES 

 

FIRST AID PROCEDURES 

Inhalation Remove to fresh air.  Leave the area of exposure and remain away until coughing and other symptoms 
subside.  Other measures are usually not necessary, however if conditions warrant, contact physician.    

Eyes In case of contact, do not rub or scratch your eyes. To prevent mechanical irritation, flush thoroughly 
with water for 15 minutes.  If irritation persists, consult physician. 

Skin Wash with mild soap and water.  If irritation persists, consult physician. 

Ingestion This product is not intended to be ingested or eaten. If gastric disturbance occurs, call physician. 

MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: Pre-existing skin diseases such as, but not limited to, 
rashes and dermatitis.   

NOTES TO PHYSICIAN:   Treatment should be directed at the control of symptoms and the clinical condition. 
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MATERIAL IARC NTP ACGIH CAL- 65 

Crystalline silica               1              1             A2           Listed 

IARC - International Agency for Research on Cancer: 1- Carcinogenic to humans; 2A – Probably carcinogenic to 
humans; 2B – Possibly carcinogenic to humans; 3 - Not classifiable as a carcinogen; 4 – Probably not a carcinogen 

NTP – National Toxicology Program (Health and Human Services Dept., Public Health Service, NIH/NIEHS): 1- 
Known to be carcinogen; 2- Anticipated to be carcinogens 

ACGIH – American Conference of Governmental Industrial Hygienists: A1 – Confirmed human carcinogen; A2 – 
Suspected human carcinogen; A3 – Animal carcinogen; A4 - Not classifiable as a carcinogen; A5 – Not suspected as 
a human carcinogen 

CAL-65 – California Proposition 65   “Chemicals known to the State of California to Cause Cancer” 

 

 
POTENTIAL ENVIRONMENTAL EFFECTS: This product has no known adverse effect on ecology.  (See Section 12 
for more information.) 
 

SECTION 3 
COMPOSITION, INFORMATION ON INGREDIENTS 

 

MATERIAL                                                                                               WT% CAS # 

Cellulose                                          >99     
Limestone                                          <1     
Aluminum Sulfate                                   <1     
Crystalline Silica                                 <5 

9004-34-6                                                  
1317-65-3                                                  
10043-01-3                                                  
14808-60-7^ 

All ingredients of this product are included in the U.S. Environmental Protection Agency’s Toxic Substances Control 
Act Chemical Substance Inventory and the Canadian Domestic Substances List (DSL). 

^The weight percent for silica represents total quartz and not the respirable fraction. 
 

SECTION 4 
FIRST AID MEASURES 

 

FIRST AID PROCEDURES 

Inhalation Remove to fresh air.  Leave the area of exposure and remain away until coughing and other symptoms 
subside.  Other measures are usually not necessary, however if conditions warrant, contact physician.    

Eyes In case of contact, do not rub or scratch your eyes. To prevent mechanical irritation, flush thoroughly 
with water for 15 minutes.  If irritation persists, consult physician. 

Skin Wash with mild soap and water.  If irritation persists, consult physician. 

Ingestion This product is not intended to be ingested or eaten. If gastric disturbance occurs, call physician. 

MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: Pre-existing skin diseases such as, but not limited to, 
rashes and dermatitis.   

NOTES TO PHYSICIAN:   Treatment should be directed at the control of symptoms and the clinical condition. 
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SECTION 5 
FIRE FIGHTING MEASURES 

 

General Fire Hazards Emits toxic gases under fire conditions. 

Extinguishing Media Water or use extinguishing media appropriate for surrounding fire.   

Special Fire Fighting Procedures Wear appropriate personal protective equipment.  See section 8. 

Unusual Fire/ Explosion Hazards If paper fiber or dust is dried to bone dry condition, a paper or cellulose dust 
explosion problem exists. 

Hazardous Combustion Products Emits toxic gases under fire conditions. 

Flash Point Not Determined Auto Ignition Not Applicable 

Method Used Not Applicable Flammability 
Classification Not Applicable 

Upper Flammable Limit (UFL) Not Determined 

Lower Flammable Limit (LFL) Not Determined Rate of Burning Not Applicable 

 

SECTION 6 
ACCIDENTAL RELEASE MEASURES 

 
CONTAINMENT: No special precautions.  Wear appropriate personal protective equipment.  See section 8. 

 
CLEAN-UP: Use normal clean up procedures.  No special precautions. 

 
DISPOSAL: Follow all local, state, provincial and federal regulations.  Never discharge large releases directly into 
sewers or surface waters. 

 

SECTION 7 
HANDLING AND STORAGE 

 
HANDLING:  Avoid contact with eyes. Wear the appropriate eye protection (See Section 8).  Use good safety and 
industrial hygiene practices.    
 
STORAGE: Store in a cool, dry, ventilated area away from sources of heat, moisture and incompatibilities (see 
Section 10).  Keep dry, paper stored in wet conditions can become a fire hazard via methane production by microbe 
activity. 
 

SECTION 8 
EXPOSURE CONTROLS/PERSONAL PROTECTION 

 

MATERIAL                                                                                              WT% TLV (mg/m3) PEL( mg/m3) 
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Cellulose                                          >99     
Limestone                                          <1     
Aluminum Sulfate                                   <1     
Crystalline Silica                                 <5 

10            15(T)/5(R)                                 
10            15(T)/5(R)                                 
2*            15(T)/5(R)                                 
0.025(R)      0.1(R) 

(T)–Total;  (R)–Respirable;  (NE)-Not Established;  (C)-Ceiling;  (STEL)-Short-term exposure limit 
(F)-Fume;  (Du)-Dust; (M)-Mist 
ppm-part per million;  f/cc-fiber per cubic centimeter;  mppcf- million particles per cubic foot 

 

ENGINEERING CONTROLS: If user operations generate exposures, use ventilation to keep exposure concentrations 
below permissible exposure limits.  Where general ventilation is inadequate, use process enclosures, local exhaust 
ventilation, or other engineering controls to control exposure levels below permissible exposure limits.   
 

RESPIRATORY PROTECTION: A respiratory program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 
requirements must be followed whenever workplace conditions warrant a respirator's use.  
 

OTHER PERSONAL PROTECTIVE EQUIPMENT: 

Eye/Face Wear eye protection, safety glasses or goggles, to avoid possible eye contact.  

Skin Wear gloves and protective clothing to prevent repeated or prolonged skin contact.   

General Selection of Personal Protective Equipment will depend on environmental working conditions and 
operations. 

 

SECTION 9 
PHYSICAL AND CHEMICAL PROPERTIES 

 

Appearance Manila paper in 
various widths. Vapor Density (Air = 1) Not Applicable 

Odor Low to no odor. Specific Gravity (H2O = 1) Not Applicable 
Odor Threshold Not Determined Solubility in water (g/100g)  Not Applicable 
Physical State Solid/ Tape Partition Coefficient Not Applicable 
pH @ 25 º C Not Applicable Auto-ignition Temp Not Applicable 
Melting Point Not Applicable Decomposition Temp Not Determined 
Freezing Point Not Applicable Viscosity Not Applicable 
Boiling Point Not Applicable Particle Size Not Applicable 
Flash Point Not Determined Bulk Density Not Determined 
Evaporation Rate (BuAc = 1)              Not Applicable Molecular Weight Not Applicable 
Upper Flammable Limit (UFL) Not Determined VOC Content Zero g/L 
Lower Flammable Limit (LFL) Not Determined Percent Volatile Zero 
Vapor Pressure (mm Hg) Not Applicable   
 

SECTION 10 
CHEMICAL STABILITY AND REACTIVITY 
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Skin Wear gloves and protective clothing to prevent repeated or prolonged skin contact.   
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operations. 
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PHYSICAL AND CHEMICAL PROPERTIES 

 

Appearance Manila paper in 
various widths. Vapor Density (Air = 1) Not Applicable 

Odor Low to no odor. Specific Gravity (H2O = 1) Not Applicable 
Odor Threshold Not Determined Solubility in water (g/100g)  Not Applicable 
Physical State Solid/ Tape Partition Coefficient Not Applicable 
pH @ 25 º C Not Applicable Auto-ignition Temp Not Applicable 
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Freezing Point Not Applicable Viscosity Not Applicable 
Boiling Point Not Applicable Particle Size Not Applicable 
Flash Point Not Determined Bulk Density Not Determined 
Evaporation Rate (BuAc = 1)              Not Applicable Molecular Weight Not Applicable 
Upper Flammable Limit (UFL) Not Determined VOC Content Zero g/L 
Lower Flammable Limit (LFL) Not Determined Percent Volatile Zero 
Vapor Pressure (mm Hg) Not Applicable   
 

SECTION 10 
CHEMICAL STABILITY AND REACTIVITY 
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STABILITY Stable.   

CONDITIONS TO AVOID Contact with incompatibles (see below). 
INCOMPATIBILITY None known. 

HAZARDOUS POLYMERIZATION None known. 

HAZARDOUS DECOMPOSITION None known. 
 

SECTION 11 
TOXICOLOGICAL INFORMATION 

 

ACUTE EFFECTS: None known. 

 
CHRONIC EFFECTS / CARCINOGENICITY:  None known. 
 

SECTION 12 
ECOLOGICAL INFORMATION 

 

ENVIRONMENTAL TOXICITY: This product has no known adverse effect on ecology.   

Ecotoxicity value Not determined. 

 

SECTION 13 
DISPOSAL CONSIDERATIONS 

 

WASTE DISPOSAL METHOD: Dispose of material in accordance with federal, state, and local regulations. Never 
discharge directly into sewers or surface waters.  Consult with environmental regulatory agencies for guidance on 
acceptable disposal practices.   

 

SECTION 14 
TRANSPORT INFORMATION 

 
U.S. DOT INFORMATION: Not a hazardous material per DOT shipping requirements.  Not classified or regulated.   
Shipping Name Same as product name.   

Hazard Class Not classified.   
UN/NA #  None.  Not classified.   
Packing Group None.   
Label (s) Required Not applicable.   
GGVSec/MDG-Code Not classified.  
ICAO/IATA-DGR Not applicable. 
RID/ADR None.   
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ADNR None.   
 

SECTION 15 
REGULATORY INFORMATION 

 
UNITED STATES  REGULATIONS 
All ingredients of this product are included in the U.S. Environmental Protection Agency’s Toxic Substances Control 
Act Chemical Substance Inventory. 
 
 

MATERIAL                                                                                             WT% 
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Cellulose                                          >99     
Limestone                                          <1     
Aluminum Sulfate                                   <1     
Crystalline Silica                                 <5 

NL   NL   NL   NL   NL   NL      
NL   NL   NL   NL   NL   NL      
NL   NL   NL   5,000NL   NL      
NL   NL   NL   NL   NL   NL 

Key :     NL  = Not Listed 
             SARA Title III Section 302 (EPCRA) Extremely Hazardous Substances:  Threshold Planning Quantity (TPQ) 
             SARA Title III Section 304 (EPCRA) Extremely Hazardous Substances:  Reportable Quantity (RQ) 
             SARA Title III Section 313 (EPCRA) Toxic Chemicals:  X= Subject to reporting under section 313 
             CERCLA Hazardous Substances: Reportable Quantity (RQ) 
             CAA Section 112 (r) Regulated Chemicals for Accidental Release Prevention:  Threshold Quantities(TQ) 
             RCRA Hazardous Waste:  RCRA hazardous waste code 

 
CANADIAN  REGULATIONS 
This product has been classified in accordance with the hazard criteria of Controlled Product regulations and the 
MSDS contains all the information required by the Controlled Products Regulations.  All ingredients of this product are 
included in the Canadian Domestic Substances List (DSL). 

MATERIAL                                                                                            WT% IDL Item # WHMIS 
Classification 

Cellulose                                          >99     
Limestone                                          <1     
Aluminum Sulfate                                   <1     
Crystalline Silica                                 <5 

Not Listed     Not Listed                                                  
Not Listed     D2A                                                  
53             D2B                                                  
1406           D2A 

IDL Item#: Canadian Hazardous Products Act – Ingredient Disclosure List Item # 

WHMIS Classification: Workplace Hazardous Material Information System 

 

Risk and Safety Phrases defined by European Union Directive 67/548/EEC (Annex III and IV) 
R-Phrase(s):  None known. 

S-Phrase(s):  None known. 
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    HEALTH 

    FLAMMABILITY    
 PHYSICAL HAZARD  
 PERSONAL PROTECTION  

  
 
 

SECTION 16 
OTHER INFORMATION 

 
Label Information 

 CAUTION!   
Product safety information:  800-507-8899 or usg.com.  Customer Service:  800 USG-4-YOU (800 874-4968).    KEEP 
OUT OF REACH OF CHILDREN. 
 

                                                                                                                 

INFORMATION FOR HANDLING AND IDENTIFICATION OF CHEMICAL HAZARDS 

                     
          0 
     0      0 

 
     

                        _       0 
                                 0 
                                 0 
 

                                 B  

0 = Minimal Hazard 

NFPA Ratings: HMIS Ratings: 1 = Slight Hazard 

Health:  0 Health: 0 2 = Moderate Hazard 

Fire:  0 Fire: 0 3 = Serious Hazard 

Reactivity: 0 Reactivity: 0 4 = Severe Hazard 

B - Safety glasses and gloves         

Key/Legend 
ANSI American National Standards Institute 
ACGIH American Conference of Governmental Industrial Hygienists 
CAA Clean Air Act 
CAS Chemical Abstracts Service (Registry Number)  
CERCLA Comprehensive Environmental Response, Compensation and Liability Act of 1980 
CFR Code of Federal Regulations 
DOT United States Department of Transportation 
DSL Canadian Domestic Substances List 
EPA United States Environmental Protection Agency 
EPCRA Emergency Planning & Community Right-to-know Act 
HMIS Hazardous Materials Identification System 
IARC International Agency for Research on Cancer 
MSHA Mine Safety and Health Administration 
NDSL Canadian Non-Domestic Substances List 
NFPA National Fire Protection Association 
NIOSH National Institute for Occupational Safety and Health 
OSHA Occupational Health and Safety Administration 
PEL Permissible Exposure Limit 
PPE Personal Protection Equipment 
RCRA Resource Conservation and Recovery Act 
SARA Superfund Amendments and Reauthorization Act of 1986 
TLV Threshold Limit Value 
TSCA Toxic Substances Control Act 
UN/NA# United Nations/North America number 
WHMIS Workplace Hazardous Material Information System 
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Prepared by: 
Product Safety 
USG Corporation 
550 West Adams Street 
Chicago, IL 60661-3637 

The information contained in this document applies to this specific material as supplied.  It may not be valid for this 
material if it is used in combination with any other materials.  It is the user’s responsibility to satisfy oneself as to the 
suitability and completeness of this information for his/her own particular use. 

END 
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LISBON CORK POR DO SOL CORK FLOORING

Model Number: 10022308
Location: Bathroom
Dimensions:
	 Length: 11.8”
	 Width: 23.6”
	 Thickness: 0.16”
Color: Light
Available: Lumber Liquidators
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LEPAGE PL 400 SUBFLOOR CONSTRUCTION ADHESIVE 

Model Number: 2032-945
Location: Exterior and Interior Use
Size: 295 mL
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AC PLYWOOD FLOORING

Location:  Kitchen, Living, & Bedroom
Dimensions:
	 Length:	4’
	 Width: 8’
	 Thickness: 1/2”
Finish: 2 costs of water based polyurethane
Available: Milford Lumber, New Hampshire
Price: $31
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VERMONT NATURAL COATINGS FLOOR FINISH

Location: Throughout House
Base Material: Water Polyurethane
Finish: Polywhey



Professional Wood Finish Made Green 

Vermont Natural Coatings, LLC
P.O. Box 512

180 Junction Road
Hardwick, VT 05843

Voice: 802-472-8700 / Fax: 802-472-8755
Email: info@vermontnaturalcoatings.com

Product Data Sheet
- PolyWhey Floor Finish - 

Product Description: Vermont Natural Coatings PolyWhey Floor Finish is an 
evolved clear coating that resists water, chemicals, and scratches.  A neutral odor, 
excellent flow, quick drying, and easy clean-up with soap and water make PolyWhey a 
durable, environmentally smart topcoat.

By using whey protein as a co-binder, PolyWhey leverages a renewable resource to 
reduce its VOC level to 180 g/L, well below the toughest state standard of 275 g/L.

Recommended Uses: Use PolyWhey Floor Finish on interior bare wood flooring 
or previously varnished or stained wood floors.

Typical Properties
Color in Container Milky White
Clarity (Dry) Crystal
Solids Content 28.5%
Chemical Resistance No visual defects
VOC Coating: ≤180 g/L (wet)

Material:    58 g/L  (dry)
Flash Point None
Sheen Semi-Gloss: 45 units (±5) @ 60°

Satin: 20 units (±5) @ 60°
Freeze/Thaw Stability Do not freeze
Pot Life 12 months from date of manufacture
Dry Time 1-2 hours under normal conditions
Clean Up Soap and hot water
Scent Neutral
Boiling Point 212°F
Maximum Cure One week
Coverage 500-600 sq. ft. per gallon

Packaging
Quart, gallon, five gallon, Semi-Gloss, Satin
55-gallon drum



Professional Wood Finish Made Green 

Vermont Natural Coatings, LLC
P.O. Box 512

180 Junction Road
Hardwick, VT 05843

Voice: 802-472-8700 / Fax: 802-472-8755
Email: info@vermontnaturalcoatings.com

Application Instructions
Surface Preparation
If applying to previously finished wood, sand in order to 
remove old finish before applying new finish. If sanding 
entire surface is not desired, only sand areas of distress that 
can cause flaking in order to blend edges. Apply the product 
directly to the surface or the sealer coatings. 

Warning! If you scrape, sand, or remove old paint, you may 
release lead dust. LEAD IS TOXIC. EXPOSURE TO LEAD 
DUST CAN CAUSE SERIOUS ILLNESS, SUCH AS 
BRAIN DAMAGE, ESPECIALLY IN CHILDREN.  
PREGNANT WOMEN SHOULD ALSO AVOID 
EXPOSURE. Wear a NIOSH-approved respirator to control 
lead exposure.  Clean up carefully with a HEPA vacuum and 
a wet mop.  Before you start, find out how to protect yourself 
and your family by contacting the National Lead Information 
Hotline at 1-800-424-LEAD or log onto www.epa.gov/lead.

Application 
1. Test the finish on a sample piece of wood. Soft or porous 
woods such as pine, alder, birch, fir, cedar, or redwood may 
absorb a finish unevenly. Also, some woods contain tannins 
and other extractives that will bleed through to the surface 
and affect appearance. 
2. Stir prior to use. Apply thin, even coats with a brush,
lambswool and/or spray gun (conventional or low-pressure 
system), taking care to prevent the finish from puddling. 
Overlap brush/spray gun strokes and always maintain a wet 
edge.
3. Apply with a brush and/or spray gun (conventional or low-
pressure system) without thinning. Excessive thinning may 
result in reduced product performance.  
4. Sand lightly between each coat with very fine sandpaper 
(220 grit or finer) and remove dust with water-dampened 
cloth. Never use steel wool or a tack cloth. 
5. Recoat in 2 hours under normal conditions. High humidity 
or low temperature may lengthen the dry time.
6.  Apply 3 coats for best performance. 
7.  For best results, apply in temperatures between 65°-80°
Fahrenheit and relative humidity 40%-60%. Do not apply in 
direct sunlight.

Precautions
Vermont Natural Coatings’ PolyWhey products have low 
VOC levels, but should still be used with adequate 
ventilation. Provide adequate fresh air entry. If ventilation is 
inadequate, use an organic vapor/particulate respirator 
approved by NIOSH/MSHA for spray/mist vapors. When 
sanding a dried coating film use a dust/mist respirator 
approved by NIOSH/MSHA. 

This product does not contain formaldehyde or other toxic 
ingredients that would require protective clothing. However, 
for those who are chemically sensitive or who will use 
product over a long period of time, we recommend wearing 
protective gloves and safety glasses with side shields. 

Keep out of reach of children! Do not take internally! 
Avoid contact with eyes and prolonged contact with skin. 

This product is not flammable, but all polymer films, once 
applied, can burn and containers could explode if exposed to 
extreme heat or fire.  Avoid breathing fumes of burning dry 
coating because carbon dioxide/monoxide may be released.  
Extinguish with Foam CO2, dry chemicals, or water fog. 

Drying/Curing
Under normal conditions (40%-60% humidity and 65°- 80°F) 
and with good ventilation, wood treated will be dry and ready 
for next coating or use in 1-2 hours. Allow one week for full 
product cure. 

Cleanup and Storage
Wipe excess finish out of the lip of container with a clean 
cloth prior to sealing. Brushes and other equipment can be 
cleaned with warm, soapy water. Store in a dry, ventilated, 
and cool place and keep from freezing. Keep lid closed 
tightly and container in upright position away from fire or
open flame. Shelf life is 12 months from date of manufacture 
under normal temperature conditions and if the container is 
resealed correctly to prohibit contamination. Reseal original 
container immediately after use to reduce skinning or 
contamination of the product.

Disposal
Waste from this product is not hazardous as defined under 
the Resource Conservation and Recovery Act (RCRA) 40 
CFR 261. Dispose of container and any remaining liquid 
product in accordance with local, state, and federal 
regulations. Contact local solid waste officials for local 
handling requirements. Do not rinse empty cans out before 
disposal. Open can and allow to air dry. Empty, dry 
containers may commonly be recycled. If recycling is 
unavailable, dispose of empty containers in trash. Do not put 
containers that contain liquid product in the trash. Contact 
local officials for local recycling and disposal guidance.  

Guarantee
We guarantee your satisfaction with our products.  If proper 
pre-application and application techniques have been 
followed and you are not satisfied with the results, please 
contact us.  We welcome your feedback and will provide you 
with replacement product, credit, or a cash refund.

Limited Liability
Liability, whether expressed or implied, is limited to 
replacement of product or refund of purchase price and 
cannot include liability for labor costs or consequential 
damages. It is the user’s responsibility to determine the 
suitability and safety of the product for any particular 
application. This limited warranty may not be modified or 
extended by manufacturer’s representatives, distributors, or 
dealers of Vermont Natural Coatings’ products. 

For questions or comments, please call 1-802-472-8700 
Mon- Fri 9:00 AM- 5:00 PM EST.  For more information on 
VNC or wood finishing ideas, check out our web site at 
www.vermontnaturalcoatings.com



MATERIAL SAFETY DATA SHEET
Product Name: Vermont Natural Coatings PolyWhey Floor Finish Semi-Gloss Product Class: Aqueous emulsion coating
Product Code: VNCFFC2 (VNC Floor C2.xls) Grade: Standard Contractor/Consumer grade

========================= SECTION I - MANUFACTURER IDENTIFICATION ========================

Manufacturer's Name: Vermont Natural Coatings Information Phone: ( 8 0 2 )  4 7 2 -8 7 00
Address: B o x 5 1 2 Emergency Phone: ( 8 0 2 )  47 2 -8 7 0 0

Hard wic k ,  VT  0 58 4 3 Replaces: 1/1/07
Date Revised: April 21, 2009 Date of Issue: 5/24/08

================ SECTION II - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION ================

OCCUPATIONAL EXPOSURE LIMITS       VAPOR PRESSURE
HAZARDOUS COMPONENTS CAS NUMBER    OSHA PEL ACGIH TLV   OTHER mm Hg @ TEMP

DIPROPYLENE GLYCOL MONOMETHYL ETHER 34590-94-8 N/E N/E 0.4 77F
TRIPROPYLENE GLYCOL METHYL ETHER 25498-49-1 50PPM 50PPM 0.7 68F
TRIETHYLAMINE 121-44-8 10PPM 15PPM 54.0 68F
DIPROPYLENE GLYCOL BUTYL ETHER 29911-28-2 N/E N/E 0.0 68F

Contains one or more toxic chemicals subject to the reporting requirements of S.A.R.A. Section 313 of the Emergency Planning and Community Right-to-Know Act of 
1986 and of 40CFR 372. A CERCLA Hazardous Substance and Hazardous Air Pollutant.
Generally, the above ingredients that do not possess a vapor pressure are pigments and are only hazardous as airborne particles when the coating begins to degrade. 
The HMIS (Hazardous Materials Identification System) codes at the upper right area of this page are recognized by OSHA. The PERSONAL PROTECTION code is 
left blank on Vermont Natural Coatings Company's MSDSs as it depends on application technique and workplace ventilation. Please read all other sections of this 
MSDS before deciding on the appropriate protective equipment and beginning work.

===================== SECTION III - PHYSICAL/CHEMICAL CHARACTERISTICS =====================

Boiling Point: 212 Deg F Melting Point: Greater than 32 Deg. F
Vapor Density: Heavier than air Solubility In Water: Dilutable
Vapor Pressure: Less than 1 mm Hg Specific Gravity (H2O=1): 1.0
Appearance And Odor: Milky liquid with slight odor. Evaporation Rate: Slower than ether
Coating V.O.C.: 1.50 Lb/Gl (180 Gr/Lt) Material V.O.C.: 0.49 Lb/Gl (59 Gr/Lt)

======================= SECTION IV - FIRE AND EXPLOSION HAZARD DATA =======================

D.O.T. Flammability Classification: Not regulated
Flash Point: None Method Used: N/A
Flammable Limits In air By Volume - Lower: N/A Upper: N/A
Extinguishing Media: FOAM CO2 DRY CHEMICAL WATER FOG
SPECIAL FIRE FIGHTING PROCEDURES
Polymer film can burn. Avoid breathing fumes of burning dry coating because carbon dioxide/monoxide may be released.
Use full protective equipment including self-contained breathing apparatus. Cool closed containers with water.
UNUSUAL FIRE AND EXPLOSION HAZARDS
Closed containers may explode when exposed to extreme heat or fire. Material may splatter if exposed to extreme heat.
Decomposition of burning material may cause toxic gases to form, which may include carbon dioxide and carbon monoxide.

H.M.I.S. RATING
Health

Flammability

Protective Equip.

1

0

1Reactivity
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================================ SECTION V - REACTIVITY DATA ===============================

STABILITY
Stable

CONDITIONS TO AVOID
Elevated temperatures. Contact with oxidizing agent.

INCOMPATIBILITY (MATERIALS TO AVOID)
Oxidizers, acids and bases.

HAZARDOUS DECOMPOSITION OR BYPRODUCTS
Burning or decomposing film may give off carbon dioxide and or carbon monoxide.

HAZARDOUS POLYMERIZATION
Will Not Occur

============================== SECTION VI - HEALTH HAZARD DATA ============================

INHALATION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Lightheadedness, staggered gait, headache, dizziness and nausea. Irritation to the nose, throat and lungs.
Prolonged inhalation may lead to mucous membrane irritation, central nervous system depression, and unconsciousness.

SKIN AND EYE CONTACT HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Irritation and watering of the eyes.
Prolonged or repeated contact can cause blurred vision and corneal injury.

SKIN ABSORPTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Irritation of skin, redness and possible swelling.
Prolonged or repeated contact can cause dermatitis, defatting. Can be absorbed through skin.

INGESTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Amounts ingested incidental to consumer and industrial handling are not likely to cause injury. 
Ingestion of large amounts can cause serious injury, including gastrointestinal irritation, nausea, and vomiting.

HEALTH HAZARDS (ACUTE AND CHRONIC)
Breathing difficulty, headache, dizziness, nausea and irritation to the respiratory tract. Causes eye and skin irritation.
Irritation of the digestive tract and nervous system depression.
Prolonged and repeated overexposure may cause permanent brain and or nervous system damage. Can cause dermatitis.
Sanding dust inhalation may cause lung damage. Intentional misuse through inhalation may be harmful or fatal.

CARCINOGENICITY: NTP? NO IARC MONOGRAPHS? NO OSHA REGULATED? NO
If this product contains ethylene glycol (see section II), oral consumption may produce adverse health effects e.g. kidney damage. 
This product may contain trace amounts of crystalline silica, which is considered a hazard by inhalation that can cause silicosis.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
Ingredients in this product are reported to aggravate preexisting eye, skin, respiratory, kidney and liver disorders.

============================== SECTION VII - FIRST AID MEASURES =============================

EMERGENCY AND FIRST AID PROCEDURES
Eye contact: Flush with large quantities of water for at least 15 minutes. Seek immediate medical attention.
Inhalation: Remove to fresh air. Administer oxygen if necessary. Seek immediate medical attention.
Skin contact: Wash thoroughly with soap and water. If irritation persists, get medical attention.
Ingestion: Do not induce vomiting. Drink 1 or 2 glasses of water to dilute. Obtain medical attention immediately.
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=================== SECTION VIII - PRECAUTIONS FOR SAFE HANDLING AND USE =========\=========

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
Keep out of reach of children. Do not take internally. Avoid contact with eyes and prolonged contact with skin.
When storing containers, close tightly, keep in upright position, away from fire, open flame and high temperature areas. 
Transfer only to approved containers with complete and appropriate labeling. 
Remove contaminated clothing and launder before reuse. Remove contaminated shoes and thoroughly dry before reuse. Wash skin 
thoroughly with soap and water after contact.

OTHER PRECAUTIONS
Warning! If you scrape, sand or remove an old coating, you may release lead dust. Lead is toxic. Exposure to lead dust can cause serious 
illness, such as brain damage, especially in children. Pregnant women should also avoid exposure. Wear a NIOSH-approved respirator to 
control lead exposure. Clean up carefully with a HEPA vacuum and wet mop. Before you start, find out how to protect yourself and your 
family by contacting the National Lead Information Hotline at 1-800-424-LEAD or log onto www.epa.gov/lead.

======================== SECTION IX - ACCIDENTAL RELEASE MEASURES ========================

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Avoid contact and breathing of vapors. Ventilate area. Remove ignition sources. Dike and absorb with absorbent material. 
Prevent material from entering sewers or open bodies of water.

============================== SECTION X - CONTROL MEASURES ==============================

RESPIRATORY PROTECTION
Use only with adequate ventilation. Provide adequate fresh air entry. If not wear the proper respiratory protection.
If ventilation is inadequate use an organic vapor/particulate respirator approved by NIOSH/MSHA for spray/mist vapors. 
When sanding a dried coating film use a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated. 

VENTILATION
Local exhaust preferable.
If in confined areas, use mechanical ventilation to keep vapor concentration under permissible TLV and LEL.

PROTECTIVE GLOVES
Waterproof rubber gloves are required during repeated contact.

EYE PROTECTION
Splash resistant and spray mist protection required. Use splash goggles or safety glasses with side shields.

OTHER PROTECTIVE CLOTHING OR EQUIPMENT
Clothing adequate to protect skin. Remove and wash before reuse.
Eye wash, safety shower.

WORK/HYGIENIC PRACTICES
Normal industrial hygienic practices should be followed. Wash hands before eating, smoking or using the washroom.

=========================== SECTION XI - DISPOSAL CONSIDERATIONS ===========================

WASTE DISPOSAL METHOD
Waste from this product is not hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261. 
Triple rinse all containers. Then offer for recycling or reconditioning or puncture and dispose of in a sanitary landfill or by other procedures 
approved by state and local authorities. Improper disposal is a violation of federal laws. Dispose of in accordance with Federal, State and 
Local regulations. If approved for incinerating, incinerate in an approved facility. Do not incinerate closed containers. 
Do not drop or throw containers. If these wastes cannot be disposed of by use according to label instructions, contact the Environmental 
Control Agency or the Hazardous Waste representative at the nearest EPA Regional Office for guidance.
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========================== SECTION XII - ECOLOGICAL INFORMATION ==========================

Do not discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans or other waters unless in accordance with 
the requirements of a Nation Pollutant Discharge Elimination System (NPDES) permit and the permitting authority has been notified in 
writing prior to discharge. Do not discharge effluent containing this product to sewer systems without previously notifying the local 
sewage treatment plant authority. For guidance, contact your State Water Board or Regional Office of the EPA.

============================ SECTION XIII - TRANSPORTATION DATA ===========================

DOT
Non-Bulk Not Regulated (Water based material Non-bulk - PROTECT FROM FREEZING!)
Bulk Not Regulated (Water based material Bulk - PROTECT FROM FREEZING!)
Note N/A

IMDG 
Not Regulated

IATA
Not Regulated

========================== SECTION XIV - REGULATORY INFORMATION =========================

WORKPLACE CLASSIFICATIONS
This product is considered non-hazardous under the OSHA Hazard Communication Standard (29CFR 1910.1200).

EMERGENCY PLANNING & COMMUNITY RIGHT-TO-KNOW (SARA TITLE 3)
Sections 311/312 Categorization (40CFR 370). This product is not a hazardous chemical under 29CFR 1910.1200, and therefore is not 
covered by Title III of SARA.
Section 313 Information (40CFR) 372. This product does not contain a chemical that is listed in Section 313 above de minimis
concentrations.

========================== SECTION XV – STATE/LOCAL REGULATORY===========================

PENNSYLVANIA (WORKER AND COMMUNITY RIGHT-TO-KNOW ACT) : PENNSYLVANIA HAZARDOUS 
SUBSTANCES LIST AND/OR  PENNSYLVANIA ENVIROMENTAL HAZARDOUS SUBSTANCE LIST:
To the best of our knowledge this product does not contain chemicals at levels which require reporting under this statute.

PENNSYLVANIA (WORKER AND COMMUNITY RIGHT-TO-KNOW ACT) : PENNSYLVANIA SPECIAL HAZARDOUS 
SUBSTANCES LIST:
To the best of our knowledge this product does not contain chemicals at levels which require reporting under this statute.

CALIFORNIA PROPOSITION 65 (SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986)
To the best of our knowledge this product does not contain chemicals at levels which require reporting under this statute.

================================= SECTION XVI - DISCLAIMER =================================

All information contained in this MSDS is based on current technical data believed to be accurate and reliable. Additions of reducers or 
other additives to this product may substantially alter the composition and hazards of the product. Since these conditions are outside our 
control, we furnish this MSDS without any express or implied warranties.



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |318 

SHERWIN WILLIAMS HARMONY

Model Number: 650259146
Location: All interior walls
Color: Extra White Semi-Gloss
Available: Sherwin- Williams
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HARMONY®

INTERIOR LATEX SEMI-GLOSS

B10-900 SERIES

CHARACTERISTICS

Harmony® Interior Latex Semi-Gloss pro-
vides a durable, low-odor, anti-microbial*,
interior paint formulated without silica.
You can use this product, without typical
odor complaints, in occupied areas be-
cause of the very low odor during applica-
tion and drying.

Color: Most Colors
To optimize hide and color developement, al-
ways use the reccommended P-Shade primer
Coverage: 350-400  sq ft/gal

@ 4 mils wet; 1.6 mils dry
Drying Time, @ 77°F, 50% RH:

Touch: 1 hour
Recoat: 4 hours

Drying and recoat times are temperature,
humidity, and film thickness dependent
Flash Point: N/A
Finish: 35 - 45 units @ 60°
Tinting with Blend-A-Color:
Base oz/gal Strength
Extra White 0-5 100%
Deep Base 4-12 100%
Addition of Blend-A-Color Tinting Color may
increase the VOC.
Vehicle Type: Styrenated Acrylic/EVA

B10W00951
VOC (EPA Method 24):

0 g/L; 0.0 lb/gal
Volume Solids: 39 ± 2%
Water Vapor Permeance

ASTM E96 A 2.3 perms
Weight Solids: 47 ± 2%
Weight per Gallon: 9.8 lb

* Anti-microbial - This product contains
agents which inhibit the growth of mi-
crobes on the surface of this paint film.

SURFACE PREPARATION

WARNING! Removal of old paint by sand-
ing, scraping or other means may gener-
ate dust or fumes that contain lead. Expo-
sure to lead dust or fumes may cause
brain damage or other adverse health ef-
fects, especially in children or pregnant
women. Controlling exposure to lead or
other hazardous substances requires the
use of proper protective equipment, such
as a properly fitted respirator (NIOSH ap-
proved) and proper containment and
cleanup. For more information, call the
National Lead Information Center at 1-
800-424-LEAD (in US) or contact your lo-
cal health authority. 

Remove all surface contamination by
washing with an appropriate cleaner,
rinse thoroughly and allow to dry.  Exist-
ing peeled or checked paint should be
scraped and sanded to a sound surface.
Glossy surfaces should be sanded dull.
Stains from water, smoke, ink, pencil,
grease, etc. should be sealed with the
appropriate primer/sealer.

Drywall
Fill cracks and holes with patching paste/
spackle and sand smooth.  Joint com-
pounds must be cured and sanded
smooth. Remove all sanding dust.

Masonry, Concrete, Cement,  Block
All new surfaces must be cured accord-
ing to the supplier’s recommenda-
tions—usually about 30 days.  Remove
all form release and curing agents.
Rough surfaces can be filled to provide
a smooth surface.  If painting cannot wait
30 days, allow the surface to cure 7 days
and prime the surface with Loxon Con-
crete & Masonry Primer.

SPECIFICATIONS

Block
1 ct. Loxon Block Surfacer*
2 cts. Harmony Interior Latex Semi-

Gloss

Drywall
1 ct. Harmony Interior Latex Primer
2 cts. Harmony Interior Latex Semi-

Gloss

Masonry
1 ct. Loxon Concrete & Masonry

Primer*
or Harmony Interior Latex Primer
2 cts. Harmony Interior Latex Semi-

Gloss

Plaster
1 ct. Premium Wall & Wood Primer*
or Harmony Interior Latex Primer
2 cts. Harmony Interior Latex Semi-

Gloss

Wood, Composition Board
1 ct. Premium Wall & Wood Primer*
or Harmony Interior Latex Primer
2 cts. Harmony Interior Latex Semi-

Gloss

* These primers contain relatively low
amounts of VOCs, but could result in
minor, noticeable odors.

12/2009 www.sherwin-williams.com continued on back

As of 09/22/08, Complies with:
OTC Yes LEED® CIv2.0 Yes
SCAQMD Yes LEED® NCv2.2Yes
CARB Yes LEED® SCv2.0Yes
MPI Spec # 147 LEED® H Yes
NAHB Yes LEED® Schools Yes
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HARMONY®

INTERIOR LATEX SEMI-GLOSS

B10-900 SERIES

APPLICATION

Apply at temperatures above 50°F.
No reduction necessary.
Brush—Use a nylon/polyester brush.
Roller—Use a 3/8" - 3/4" nap synthetic
roller cover.
Spray—Airless
Pressure .................................. 2000 psi
Tip ......................................  .013"-.017"

CLEANUP INFORMATION

Clean spills, spatters, hands and tools
immediately after use with soap and warm
water. After cleaning, flush spray equip-
ment with mineral spirits to prevent rust-
ing of the equipment. Follow
manufacturer’s safety recommendations
when using mineral spirits.

SURFACE PREPARATION

Plaster
Bare plaster must be cured and hard.
Textured, soft, porous, or powdery plas-
ter should be treated with a solution of 1
pint household vinegar to 1 gallon of wa-
ter.  Repeat until the surface is hard, rinse
with clear water and allow to dry.

Wood
Sand any exposed wood to a fresh sur-
face.  Patch all holes and imperfections
with a wood filler or putty and sand
smooth.

Mildew
Remove before painting by washing with
a solution of 1 part liquid bleach and 3
parts water.  Apply the solution and scrub
the mildewed area.  Allow the solution to
remain on the surface for 10 minutes.
Rinse thoroughly with water and allow
the surface to dry before painting. Wear
protective eyewear, waterproof gloves,
and protective clothing.  Quickly wash off
any of the mixture that comes in contact
with your skin.  Do not add detergents or
ammonia to the bleach/water solution.

Caulking
Gaps between walls, ceilings, crown
moldings, and other interior trim can be
filled with the appropriate caulk after
priming the surface.

CAUTIONS

For interior use only.
Protect from freezing.
Non-photochemically reactive.

CAUTIONS
Use only with adequate ventilation. To avoid overex-
posure, open windows and doors or use other means
to ensure fresh air entry during application and drying.
If you experience eye watering, headaches, or dizzi-
ness, increase fresh air, or wear respiratory protection
(NIOSH approved) or leave the area. Avoid contact
with eyes and skin. Wash hands after using. Keep
container closed when not in use. Do not transfer
contents to other containers for storage. FIRST AID:
In case of eye contact, flush thoroughly with large
amounts of water. Get medical attention if irritation
persists. If swallowed, call Poison Control Center,
hospital emergency room, or physician immediately.
WARNING: This product contains chemicals known
to the State of California to cause cancer and birth
defects or other reproductive harm. DO NOT TAKE
INTERNALLY. KEEP OUT OF THE REACH OF
CHILDREN.
HOTW 09/22/2008 B10W00951 09 00

The information and recommendations
set forth in this Product Data Sheet are
based upon tests conducted by or on
behalf of The Sherwin-Williams Com-
pany. Such information and recommen-
dations set forth herein are subject to
change and pertain to the product offered
at the time of publication. Consult your
Sherwin-Williams representative to obtain
the most recent Product Data Sheet.
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HMIS Codes
Health 1*

Flammability 0
Reactivity 0

DATE OF PREPARATION
Apr 26, 2013

MATERIAL SAFETY DATA SHEET
B10W951
17 00

SECTION 1 — PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NUMBER
B10W951

PRODUCT NAME
HARMONY® Interior Semi-Gloss Finish, Extra White

MANUFACTURER'S NAME
THE SHERWIN-WILLIAMS COMPANY
101 Prospect Avenue N.W.
Cleveland, OH 44115

Telephone Numbers and Websites
Product Information www.sherwin-williams.com

Regulatory Information (216) 566-2902
www.paintdocs.com

Medical Emergency (216) 566-2917
Transportation Emergency* (800) 424-9300

for Chemical Emergency ONLY (spill, leak, fire, exposure, or *

accident)

SECTION 2 — COMPOSITION/INFORMATION ON INGREDIENTS

% by Weight CAS Number Ingredient Units Vapor Pressure
0.1 13463-41-7 Zinc Pyrithione

ACGIH TLV Not Available
OSHA PEL Not Available

14 13463-67-7 Titanium Dioxide
ACGIH TLV 10 mg/m3 as Dust
OSHA PEL 10 mg/m3 Total Dust
OSHA PEL 5 mg/m3 Respirable Fraction

SECTION 3 — HAZARDS IDENTIFICATION

ROUTES OF EXPOSURE
INHALATION of vapor or spray mist.
EYE or SKIN contact with the product, vapor or spray mist.

EFFECTS OF OVEREXPOSURE
EYES: Irritation.
SKIN: Prolonged or repeated exposure may cause irritation.

INHALATION: Irritation of the upper respiratory system.

SIGNS AND SYMPTOMS OF OVEREXPOSURE
Redness and itching or burning sensation may indicate eye or excessive skin exposure.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
None generally recognized.

CANCER INFORMATION
For complete discussion of toxicology data refer to Section 11.

SECTION 4 — FIRST AID MEASURES

EYES: Flush eyes with large amounts of water for 15 minutes. Get medical attention.
SKIN: Wash affected area thoroughly with soap and water.

INHALATION: If affected, remove from exposure. Restore breathing. Keep warm and quiet.
INGESTION: Do not induce vomiting. Get medical attention immediately.

SECTION 5 — FIRE FIGHTING MEASURES
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UEL
Not
Applicable

LEL
Not
Applicable

FLASH POINT
Not Applicable

FLAMMABILITY CLASSIFICATION
Not Applicable

EXTINGUISHING MEDIA
Carbon Dioxide, Dry Chemical, Alcohol Foam

UNUSUAL FIRE AND EXPLOSION HAZARDS
Closed containers may explode (due to the build-up of pressure) when exposed to extreme heat.
During emergency conditions overexposure to decomposition products may cause a health hazard. Symptoms may not be immediately 

apparent. Obtain medical attention.
SPECIAL FIRE FIGHTING PROCEDURES

Full protective equipment including self-contained breathing apparatus should be used.
Water spray may be ineffective. If water is used, fog nozzles are preferable. Water may be used to cool closed containers to prevent pressure 

build-up and possible autoignition or explosion when exposed to extreme heat.

SECTION 6 — ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Remove all sources of ignition. Ventilate the area.
Remove with inert absorbent.

SECTION 7 — HANDLING AND STORAGE

STORAGE CATEGORY
Not Applicable

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
Keep container closed when not in use. Transfer only to approved containers with complete and appropriate labeling. Do not take internally. 

Keep out of the reach of children.

SECTION 8 — EXPOSURE CONTROLS/PERSONAL PROTECTION

PRECAUTIONS TO BE TAKEN IN USE
Use only with adequate ventilation.
Avoid contact with skin and eyes. Avoid breathing vapor and spray mist.
Wash hands after using.
This coating may contain materials classified as nuisance particulates (listed "as Dust" in Section 2) which may be present at hazardous 

levels only during sanding or abrading of the dried film. If no specific dusts are listed in Section 2, the applicable limits for nuisance dusts 
are ACGIH TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction).

Removal of old paint by sanding, scraping or other means may generate dust or fumes that contain lead. Exposure to lead dust or fumes may 
cause brain damage or other adverse health effects, especially in children or pregnant women. Controlling exposure to lead or other 
hazardous substances requires the use of proper protective equipment, such as a properly fitted respirator (NIOSH approved) and proper 
containment and cleanup. For more information, call the National Lead Information Center at 1-800-424-LEAD (in US) or contact your 
local health authority.

VENTILATION
Local exhaust preferable. General exhaust acceptable if the exposure to materials in Section 2 is maintained below applicable exposure 

limits. Refer to OSHA Standards 1910.94, 1910.107, 1910.108.
RESPIRATORY PROTECTION

If personal exposure cannot be controlled below applicable limits by ventilation, wear a properly fitted organic vapor/particulate respirator 
approved by NIOSH/MSHA for protection against materials in Section 2.

When sanding or abrading the dried film, wear a dust/mist respirator approved by NIOSH/MSHA for dust which may be generated from this 
product, underlying paint, or the abrasive.

PROTECTIVE GLOVES
Required for long or repeated contact.

EYE PROTECTION
Wear safety spectacles with unperforated sideshields.

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

PRODUCT WEIGHT 9.74 lb/gal 1167 g/l
SPECIFIC GRAVITY 1.17

BOILING POINT 212 - 213 °F 100 - 100 °C
MELTING POINT Not Available

VOLATILE VOLUME 60%
EVAPORATION RATE Slower than 

ether
VAPOR DENSITY Heavier than air

SOLUBILITY IN WATER Not Available
pH 9.0

VOLATILE ORGANIC COMPOUNDS (VOC Theoretical - As Packaged)
0.01 lb/gal 1 g/l Less Water and Federally Exempt Solvents
0.00 lb/gal 0 g/l Emitted VOC
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SECTION 10 — STABILITY AND REACTIVITY

STABILITY — Stable
CONDITIONS TO AVOID

None known.
INCOMPATIBILITY

None known.
HAZARDOUS DECOMPOSITION PRODUCTS

By fire: Carbon Dioxide, Carbon Monoxide
HAZARDOUS POLYMERIZATION

Will not occur

SECTION 11 — TOXICOLOGICAL INFORMATION

CHRONIC HEALTH HAZARDS
IARC's Monograph No. 93 reports there is sufficient evidence of carcinogenicity in experimental rats exposed to titanium dioxide but 

inadequate evidence for carcinogenicity in humans and has assigned a Group 2B rating. In addition, the IARC summary concludes, "No 
significant exposure to titanium dioxide is thought to occur during the use of products in which titanium is bound to other materials, such 
as paint."

TOXICOLOGY DATA
CAS No. Ingredient Name
13463-41-7 Zinc Pyrithione

LC50 RAT 4HR Not Available
LD50 RAT 177 mg/kg

13463-67-7 Titanium Dioxide
LC50 RAT 4HR Not Available
LD50 RAT Not Available

SECTION 12 — ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION
No data available.

SECTION 13 — DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHOD
Waste from this product is not hazardous as defined under the Resource Conservation and Recovery Act (RCRA) 40 CFR 261.
Incinerate in approved facility. Do not incinerate closed container. Dispose of in accordance with Federal, State/Provincial, and Local 

regulations regarding pollution.

SECTION 14 — TRANSPORT INFORMATION

Multi-modal shipping descriptions are provided for informational purposes and do not consider container sizes. The presence of a shipping 
description for a particular mode of transport (ocean, air, etc.), does not indicate that the product is packaged suitably for that mode of 
transport. All packaging must be reviewed for suitability prior to shipment, and compliance with the applicable regulations is the sole 
responsibility of the person offering the product for transport.

US Ground (DOT)
Not Regulated for Transportation.

Canada (TDG)
Not Regulated for Transportation.

IMO
Not Regulated for Transportation.

IATA/ICAO
Not Regulated for Transportation.

SECTION 15 — REGULATORY INFORMATION

SARA 313  SUPPLIER NOTIFICATION(40 CFR 372.65C)
CAS No. CHEMICAL/COMPOUND % by WT % Element

No ingredients in this product are subject to SARA 313 (40 CFR 372.65C) Supplier Notification.
CALIFORNIA PROPOSITION 65

WARNING: This product contains chemicals known to the State of California to cause cancer and birth defects or other reproductive harm.
TSCA CERTIFICATION

All chemicals in this product are listed, or are exempt from listing, on the TSCA Inventory.



B10W951

page 4 of 4

SECTION 16 — OTHER INFORMATION

This product has been classified in accordance with the hazard criteria of the Canadian Controlled Products Regulations (CPR) and the 
MSDS contains all of the information required by the CPR.

The above information pertains to this product as currently formulated, and is based on the information available at this time. Addition of reducers or other 
additives to this product may substantially alter the composition and hazards of the product. Since conditions of use are outside our control, we make no 
warranties, express or implied, and assume no liability in connection with any use of this information.
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BENJAMIN MOORE EXTERIOR FINISH

Model Number: 326 10
Location: Exterior Rainscreen, siding, and decks
Base Material: Oil
Finish: Alkyd Transluscent





 

Material Safety Data Sheet

1.  PRODUCT AND COMPANY IDENTIFICATION

Product Name BENJAMIN MOORE PREMIUM EXTERIOR TRANSLUCENT FINISH
Product Code 326
Product Class ALKYD STAIN
Color All

2.  COMPOSITION INFORMATION ON COMPONENTS

Hazardous Components
Chemical Name CAS-No Weight % (max)

Tung Oil 8001-20-5 30
Distillates, petroleum, hydrotreated light 64742-47-8 20

4-Chlorobenzotrifluoride 98-56-6 15
Stoddard solvent 8052-41-3 15
Silica, amorphous 7631-86-9 10
Titanium dioxide 13463-67-7 5

Zinc borate hydrate 138265-88-0 5
Ethyl benzene 100-41-4 0.5

2-Butoxyethanol 111-76-2 0.5

3.  HAZARDS IDENTIFICATION

_____________________________________________________________________________________________
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Revision Number: 2

Emergency Overview

Manufacturer
Benjamin Moore & Co.
101 Paragon Drive
Montvale, NJ  07645
Phone: 201-573-9600
www.benjaminmoore.com

WARNING

Revision Date: 06-Apr-2012

Vapors may be irritating to eyes, nose, throat, and lungs. May cause skin irritation and/or dermatitis.
Combustible material.

Emergency Telephone Number(s)
CHEMTREC: 800-424-9300

Rags, steel wool or waste soaked with this product may spontaneously catch fire if improperly discarded.

Appearance liquid Odor solvent
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OSHA Regulatory Status This material is considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200).

Potential Health Effects

Principal Routes of Exposure Eye contact, skin contact and inhalation.

Acute Effects
Eyes Contact with eyes may cause irritation.
Skin May cause skin irritation and/or dermatitis.
Inhalation High vapor / aerosol concentrations are irritating to the eyes, nose, throat and lungs

and may cause headaches, dizziness, drowsiness, unconsciousness, and other
central nervous system effects.

Ingestion Ingestion may cause irritation to mucous membranes. Small amounts of this product
aspirated into the respiratory system during ingestion or vomiting may cause mild to
severe pulmonary injury, possibly progressing to death.

Chronic Effects Avoid repeated exposure

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions None known

Note: The PPE rating has intentionally been left blank.  Choose appropriate PPE that will protect employees from the hazards the material will present
under the actual normal conditions of use.

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 representing significant hazards or risks.
Although HMIS® ratings are not required on MSDSs under 29 CFR 1910.1200, the preparer, has choosen to provide them. HMIS® ratings are to be
used only in conjunction with a fully implemented HMIS® program by workers who have received appropriate HMIS® training. HMIS® is a registered
trade and service mark of the NPCA. HMIS® materials may be purchased exclusively from J. J. Keller (800) 327-6868.

4.  FIRST AID MEASURES

General Advice If symptoms persist, call a physician. Show this safety data sheet to the doctor in
attendance.

Eye Contact Immediately flush with plenty of water. After initial flushing, remove any contact
lenses and continue flushing for at least 15 minutes. Keep eye wide open while
rinsing. If symptoms persist, call a physician.

Skin Contact Wash off immediately with soap and plenty of water removing all contaminated
clothes and shoes. If skin irritation persists, call a physician.

_____________________________________________________________________________________________
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Revision Date: 06-Apr-2012

Health: 1* Flammability: 2 Reactivity: 0

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

PPE: -HMIS

HMIS Legend
0 - Minimal Hazard
1 - Slight Hazard
2 - Moderate Hazard
3 - Serious Hazard
4 - Severe Hazard
*  - Chronic Hazard
X - Consult your supervisor or S.O.P. for "Special"
handling instructions.
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Inhalation Move to fresh air. If symptoms persist, call a physician.
If not breathing, give artificial respiration. Call a physician immediately

Ingestion Clean mouth with water and afterwards drink plenty of water. Do not induce vomiting
without medical advice. Never give anything by mouth to an unconscious person.
Consult a physician.

Notes To Physician Treat symptomatically

Protection Of First-Aiders Use personal protective equipment

5.  FIRE-FIGHTING MEASURES

Suitable Extinguishing Media Foam, dry powder or water. Use extinguishing measures
that are appropriate to local circumstances and the
surrounding environment.

Protective Equipment And Precautions For Firefighters As in any fire, wear self-contained breathing apparatus
pressure-demand, MSHA/NIOSH (approved or equivalent)
and full protective gear.

Specific Hazards Arising From The Chemical Combustible material. Closed containers may rupture if
exposed to fire or extreme heat. Keep product and empty
container away from heat and sources of ignition. Thermal
decomposition can lead to release of irritating gases and
vapors.

Sensitivity To Mechanical Impact No

Sensitivity To Static Discharge Yes

Flash Point Data
Flash Point (°F) 107
Flash Point (°C) 42
Flash Point Method PMCC

Flammability Limits In Air
Lower Explosion Limit Not available
Upper Explosion Limit Not available

The ratings assigned are only suggested ratings, the contractor/employer has ultimate responsibilities for NFPA ratings where this system is used.

Additional information regarding the NFPA rating system is available from the National Fire Protection Agency (NFPA) at www.nfpa.org.

_____________________________________________________________________________________________
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Flammability:  2 Instability: 0

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

Special: Not ApplicableNFPA

Revision Date: 06-Apr-2012

NFPA Legend
0 - Not Hazardous
1 - Slightly
2 - Moderate
3 - High
4 - Severe

Health: 1
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6.  ACCIDENTAL RELEASE MEASURES

Personal Precautions Use personal protective equipment. Remove all sources of ignition.

Environmental Precautions Prevent further leakage or spillage if safe to do so. Do not allow material to
contaminate ground water system. Prevent product from entering drains. Do not flush
into surface water or sanitary sewer system. Local authorities should be advised if
significant spillages cannot be contained.

Methods For Clean-Up Dam up. Soak up with inert absorbent material. Pick up and transfer to properly
labeled containers. Clean contaminated surface thoroughly.

Other Information None known

7.  HANDLING AND STORAGE

Handling Use only in area provided with appropriate exhaust ventilation. Do not breathe
vapors or spray mist. Wear personal protective equipment. Take precautionary
measures against static discharges. To avoid ignition of vapors by static electricity
discharge, all metal parts of the equipment must be grounded. Keep away from open
flames, hot surfaces and sources of ignition.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away
from heat. Keep in properly labeled containers.

DANGER - Rags, steel wool or waste soaked with this product may spontaneously
catch fire if improperly discarded. Immediately after use, place rags, steel wool or
waste in a sealed water-filled metal container.

8.  EXPOSURE CONTROLS AND PERSONAL PROTECTION

Exposure Limits

Hazardous Components
Chemical Name ACGIH OSHA

Tung Oil N/E N/E
Distillates, petroleum, hydrotreated light N/E N/E

4-Chlorobenzotrifluoride 2.5 mg/m3 - TWA 2.5 mg/m3 - TWA
Stoddard solvent 100 ppm - TWA 2900 mg/m3 - TWA

500 ppm - TWA
Silica, amorphous N/E -  (80)/(% SiO2) mg/m3 TWA

20 mppcf - TWA
Titanium dioxide 10 mg/m3 - TWA 15 mg/m3 - TWA total

Zinc borate hydrate N/E N/E
Ethyl benzene 100 ppm - TWA

125 ppm - STEL
100 ppm - TWA

435 mg/m3 - TWA
2-Butoxyethanol 20 ppm - TWA 240 mg/m3 - TWA

50 ppm - TWA
prevent or reduce skin absorption

_____________________________________________________________________________________________
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TRANSLUCENT FINISH

Revision Date: 06-Apr-2012
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Legend
ACGIH - American Conference of Governmental Industrial Hygienists Exposure Limits
OSHA - Occupational Safety & Health Administration Exposure Limits
N/E - Not Established

Engineering Measures Ensure adequate ventilation, especially in confined areas.

Personal Protective Equipment
Eye/Face Protection Safety glasses with side-shields.
Skin Protection Long sleeved clothing. Protective gloves.
Respiratory Protection In operations where exposure limits are exceeded, use a NIOSH approved respirator

that has been selected by a technically qualified person for the specific work
conditions. When spraying the product or applying in confined areas, wear a NIOSH
approved respirator specified for paint spray or organic vapors.

Hygiene Measures Avoid contact with skin, eyes and clothing. Remove and wash contaminated clothing
before re-use. Wash thoroughly after handling. When using do not eat, drink or
smoke.

9.  PHYSICAL AND CHEMICAL PROPERTIES

Appearance liquid
Odor solvent
Density (lbs/gal) 8.0 - 8.4
Specific Gravity 0.95 - 1.01
pH Not available
Viscosity (centistokes) Not available
Evaporation Rate Not available
Vapor Pressure Not available
Vapor Density Not available
Wt. % Solids 50 - 60
Vol. % Solids 45 - 55
Wt. % Volatiles 40 - 50
Vol. % Volatiles 45 - 55
VOC Regulatory Limit (g/L) < 350
Boiling Point (°F) 279
Boiling Point (°C) 137
Freezing Point (°F) Not available
Freezing Point (°C) Not available
Flash Point (°F) 107
Flash Point (°C) 42
Flash Point Method PMCC
Upper Explosion Limit Not available
Lower Explosion Limit Not available

10.  STABILITY AND REACTIVITY

Chemical Stability Stable under normal conditions. Hazardous polymerisation
does not occur.

_____________________________________________________________________________________________
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Conditions To Avoid Keep away from open flames, hot surfaces, static electricity
and sources of ignition.

Incompatible Materials Incompatible with strong acids and bases and strong
oxidizing agents.

Hazardous Decomposition Products Thermal decomposition can lead to release of irritating
gases and vapors.

Possibility Of Hazardous Reactions None under normal conditions of use.

11.  TOXICOLOGICAL INFORMATION

Acute Toxicity

Product
Repeated or prolonged exposure to organic solvents may lead to permanent brain and nervous system damage.
Intentional misuse by deliberately concentrating and inhaling vapors may be harmful or fatal.

Component

_____________________________________________________________________________________________
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LD50 Dermal: 2,000 mg/kg  (Rabbit)
LC50 Inhalation (Dust): > 2 mg/L

LC50 Inhalation (Vapor): 33 mg/L  (Rat, 4 hr.)

Titanium dioxide

LD50 Dermal: > 3,000 mg/kg  (Rabbit)

LD50 Oral: > 10000 mg/kg (Rat)

Stoddard solvent

LD50 Dermal: > 10000 mg/m³  (Rabbit)

Distillates, petroleum, hydrotreated light

LC50 Inhalation (Dust): > 6.82 mg/L  (Rat, 4 hr.)

LD50 Oral: > 5,000 mg/kg (Rat)

Zinc borate hydrate

4-Chlorobenzotrifluoride

LD50 Oral: > 10000 mg/kg (Rat)  vendor data

LD50 Dermal: > 3160 mg/kg  (Rabbit)

LD50 Dermal: > 10000 mg/kg  (Rabbit)

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

Revision Date: 06-Apr-2012

LC50 Inhalation (Dust): > 5 mg/L  (Rat, 4 hr.)

LC50 Inhalation (Vapor): >  6.1 mg/L (Rat)

LD50 Oral: 13000(Rat)  mg/kg

Silica, amorphous

LD50 Oral: > 5,000 mg/kg (Rat)

LD50 Oral: > 5000 mg/kg (Rat)

LD50 Dermal: 2 mg/kg  (Rabbit)
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Chronic Toxicity

Carcinogenicity
The information below indicates whether each agency has listed any ingredient as a carcinogen:

Chemical Name ACGIH IARC NTP OSHA
Carcinogen

Titanium dioxide
2B - Possible

Human
Carcinogen

Listed

Ethyl benzene
A3 - Confirmed

Animal
Carcinogen with

Unknown
Relevance to

Humans

2B - Possible
Human

Carcinogen

Listed

2-Butoxyethanol
A3 - Confirmed

Animal
Carcinogen with

Unknown
Relevance to

Humans

• Although IARC has classified titanium dioxide as possibly carcinogenic to humans (2B), their summary concludes: "No
significant exposure to titanium dioxide is thought to occur during the use of products in which titanium dioxide is bound
to other materials, such as paint."

Legend
ACGIH - American Conference of Governmental Industrial Hygienists
IARC - International Agency for Research on Cancer
NTP - National Toxicity Program
OSHA - Occupational Safety & Health Administration

12.  ECOLOGICAL INFORMATION

Ecotoxicity Effects

_____________________________________________________________________________________________
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LD50 Dermal: > 5000 mg/kg  (Rabbit)

LD50 Dermal: 220 mg/kg  (Rabbit)

Ethyl benzene

LC50 Inhalation (Vapor): 2.2 mg/L  (Rat, 4 hr.)

LC50 Inhalation (Vapor): 55000 mg/m3 (Rat, 2 hr.)

Sensitization: No sensitizing effects known.

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

Sensitization: No sensitizing effects known.

LD50 Oral: 3500 mg/kg (Rat)

2-Butoxyethanol

Revision Date: 06-Apr-2012

LD50 Oral: 470 mg/kg (Rat)
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12.  ECOLOGICAL INFORMATION
Product
Acute Toxicity to Fish
No information available

Acute Toxicity to Aquatic Invertebrates
No information available

Acute Toxicity to Aquatic Plants
No information available

Component
Acute Toxicity to Fish

Acute Toxicity to Aquatic Invertebrates

Acute Toxicity to Aquatic Plants

13.  DISPOSAL CONSIDERATIONS

Waste Disposal Method Dispose of in accordance with federal, state, and local regulations. Local
requirements may vary, consult your sanitation department or state-designated
environmental protection agency for more disposal options.

Empty Container Warning Emptied containers may retain product residue. Follow label warnings even after
container is emptied. Residual vapors may explode on ignition.

14.  TRANSPORT INFORMATION

DOT
Proper Shipping Name Paint
Hazard Class 3

_____________________________________________________________________________________________
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LC50:  1490 mg/L (Bluegill sunfish - 96 hr.)

Ethyl benzene

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

EC50: 4.6 mg/L (Green algae (Scenedesmus subspicatus), 72 hrs.)

Ethyl benzene

Titanium dioxide

Ethyl benzene

LC50:  12.1 mg/L (Fathead Minnow - 96 hr.)

Revision Date: 06-Apr-2012

EC50: 1.8 mg/L (Daphnia magna - 48 hr.)

2-Butoxyethanol

LC50:  >1000 mg/L (Fathead Minnow - 96 hr.)
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14.  TRANSPORT INFORMATION
UN-No UN1263
Packing Group III

In the US this material may be reclassified as a Combustible Liquid and is not regulated in containers of less than
119 gallons (450 liters) via surface transportation (refer to 49CFR173.120(b)(2) for further information).

ICAO / IATA Contact the preparer for further information.

IMDG / IMO Contact the preparer for further information.

15.  REGULATORY INFORMATION

International Inventories

United States TSCA Yes - All components are listed or exempt.
Canada DSL Yes - All components are listed or exempt.

Federal Regulations

SARA 311/312 hazardous categorization
Acute Health Hazard Yes
Chronic Health Hazard Yes
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No

SARA 313
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This product contains a
chemical or chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal
Regulations, Part 372:

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product contains the following HAPs:

_____________________________________________________________________________________________
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2-Butoxyethanol 111-76-2 0.5

This product may contain trace amounts of (other) SARA reportable chemicals.  Contact the preparer for further
information.

326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH

Revision Date: 06-Apr-2012

Chemical Name CAS-No Weight % (max)
Zinc borate hydrate 138265-88-0 5
Ethyl benzene 100-41-4 0.5
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State Regulations

California Proposition 65

This product may contain small amounts of materials known to the state of California to cause cancer or reproductive
harm.

State Right-to-Know

Chemical Name Massachusetts New Jersey Pennsylvania Louisiana Rhode Island
4-Chlorobenzotrifluoride X X X

Stoddard solvent X X X X
Silica, amorphous X X X
Titanium dioxide X X X X

Zinc borate hydrate X X
Ethyl benzene X X X X

2-Butoxyethanol X X X X

Legend
X - Listed

16.  OTHER INFORMATION

WARNING!  If you scrape, sand, or remove old paint, you may release lead dust. LEAD IS TOXIC. EXPOSURE TO
LEAD DUST CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE, ESPECIALLY IN CHILDREN. PREGNANT
WOMEN SHOULD ALSO AVOID EXPOSURE. Wear a NIOSH approved respirator to control lead exposure. Clean up
carefully with a HEPA vacuum and a wet mop. Before you start, find out how to protect yourself and your family by
contacting the National Lead Information Hotline at 1-800-424-LEAD or log on to www.epa.gov/lead.

Prepared By Product Stewardship Department
Benjamin Moore & Co.
360 Route 206 - P.O. Box 4000
Flanders, NJ  07836
866-690-1961

Revision Date: 06-Apr-2012
Revision Summary Not available

_____________________________________________________________________________________________
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Chemical Name CAS-No Weight % (max)
Ethyl benzene 100-41-4 0.5
2-Butoxyethanol 111-76-2 0.5

This product may contain trace amounts of (other) HAPs chemicals. Contact the preparer for further information.

Revision Date: 06-Apr-2012326 - BENJAMIN MOORE PREMIUM EXTERIOR
TRANSLUCENT FINISH
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Disclaimer

The information contained herein is presented in good faith and believed to be accurate as of the effective date shown above.
This information is furnished without warranty of any kind. Employers should use this information only as a supplement to
other information gathered by them and must make independent determination of suitability and completeness of information
from all sources to assure proper use of these materials and the safety and health of employees. Any use of this data and
information must be determined by the user to be in accordance with applicable federal, provincial, and local laws and
regulations.

End of MSDS

_____________________________________________________________________________________________
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VERMONT NATURAL COATINGS POLYWHEY EXTERIOR 
WOOD FINISH

Location: Exterior rain screen
Finish: Acorn Brown 
Available: Vermont Natural Coatings
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WOOD POSTS PINE SPRUCE FIR

Location: Kiosk
Dimensions:
	 Length: 3 1/2” 
	 Width: 3 1/2”
	 Height: 8’
Finish: Vermont Natural Acorn Brown
Available: East Montpelier Home Center
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PVC SCHEDULE 40 DRAINAGE PIPE

Location: Kiosk 
Dimensions: 8.625” Outside Diameter
Circumference: 27.0825”
Height: 16”
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L BRACKETS

Location: Kiosk
Dimensions: 1.5” X 1.5”
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POLYCARBONATE

Location: Kiosk
Dimensions: 1/8” x 1 3/4”
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HIGH DENSITY OVERLAY

Location: Kiosk
Thickness: 3/4”
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STAINLESS STEEL BBs

Location: Kiosk
Size: 30 Caliber	
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ACRYLIC

Location: Kiosk
Thickness: 1.4”
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3/4” X 4’ X 8’ DOUGLAS FIR MARINE GRADE PLYWOOD 

Location: Bathroom Walls
Dimensions:
	 Thickness: 3/4”
	 Width: 4’
	 Length: 8’
Price: $125.00
Available: Northend Hardwoods





	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |375 

1” x 3” PINE

Location: Joint Covers over bathroom marine plywood
Dimensions:
	 Thickness: 3/4”
	 Width: 2 1/2”
	 Length: 8’ 10”
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BENJAMIN MOORE STUDIO FINISHES

Model Number: 308
Location: Office Wall Chalkboard
Finish: Chalkboard Paint



 

CHALKBOARD PAINT 308 

 
Features General Descriptions 
• Chalkboard Paint (308) is 

a topcoat that turns 
virtually any interior 
surface into a chalkboard 

• Goes on easily and is 
washable 

• Resists spattering during 
application 

• Available in any color 
• Dries to a decorative 

finish that is extremely 
durable 

• Is formulated to minimize 
lingering odors 

• Soap and water clean-up 
• Dries quickly 

Chalkboard Paint (308) is acrylic-based and turns virtually any 
interior surface into a chalkboard. 

Recommended For Limitations
For interior use on previously painted surfaces. Use wherever a 
chalkboard finish is desired. 

• Do not apply when air and surface temperatures are below 
50° F (10° C). 

Qualifies for
LEED®

Credit
(INTERIOR NON-FLAT)

Product Information 
Colors  —  Standard: 
N/A 
 

 —  Tint Bases: 
1X, 2X, 3X and 4X 

 —  Special Colors: 
None 
 

Certification
 
Very low in VOC’s 
 
VOC compliant in all regulated areas 
 

Technical Assistance: 
Available through your local authorized independent Benjamin Moore retailer. 
For the location of the retailer nearest you, call 1-800-826-2623, see 
www.benjaminmoore.com, or consult your local Yellow Pages. 
 

 

Technical Data◊ Base 1X
Vehicle Type 100% Acrylic

Pigment Type Titanium Dioxide

Volume Solids 40%

Coverage per quart at  
Recommended Film Thickness 100 – 110 Sq. Ft.

 – Wet 3.8 milsRecommended Film 
Thickness  – Dry 1.5 mils 
Depending on surface texture and porosity. Be sure to estimate the 
right amount of paint for the job. This will ensure color uniformity and 
minimize the disposal of excess paint.  

 – To Touch 2 HoursDry Time @ 77° F 
(25° C) @ 50% RH  – To Recoat 4 Hours

Allow painted area to cure for 3 days before using. Painted 
surfaces can be washed after two weeks. High humidity and cool
temperatures will result in longer dry, recoat and service times.  

Dries By Evaporation, Coalescence

Viscosity 95 ± 2 KU

Flash Point  None

Gloss / Sheen Eggshell 

 – Min. 50° FSurface Temperature 
at Application  – Max. 90° F

Thin With Clean Water

Clean Up Thinner Clean Water

Weight Per Gallon 10.5 lbs

– Min. 40° FStorage Temperature 
– Max. 90° F

Volatile Organic Compounds (VOC) 
 

2 Grams/Liter 0.017 lbs./Gallon 
 

 ◊ Reported values are for Base 1X. Contact Benjamin Moore for 
values of other bases or colors. 

Benjamin Moore & Co., 101 Paragon Drive, Montvale, NJ 07645 Tel: (201) 573-9600 Fax: (201) 573-9046  www.benjaminmoore.com  M72  308  US  010713 



Chalkboard Paint 308 

Benjamin Moore & Co., 101 Paragon Drive, Montvale, NJ 07645 Tel: (201) 573-9600 Fax: (201) 573-9046  www.benjaminmoore.com  M72  308  US  010713 
 
Benjamin Moore, Fresh Start and the triangle “M” symbol  
are registered trademarks, licensed to Benjamin Moore & Co.               © 2012, 2013 Benjamin Moore & Co.              All rights reserve 

Surface Preparation 
Surfaces must be clean, dry and free of wax, grease, dust, mildew,
water-soluble materials and scaling paint. Hard, glossy areas should
be dulled with sandpaper to ensure proper adhesion. 
WARNING! If you scrape, sand or remove old paint, you may
release lead dust. LEAD IS TOXIC. EXPOSURE TO LEAD DUST
CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE,
ESPECIALLY IN CHILDREN. PREGNANT WOMEN SHOULD
ALSO AVOID EXPOSURE. Wear a NIOSH-approved respirator to
control lead exposure. Carefully clean up with a HEPA vacuum and
a wet mop. Before you start, find out how to protect yourself and
your family by contacting the National Lead Information Hotline at
1-800-424-LEAD or log on to www.epa.gov/lead 

Primer/Finish Systems 
Use the appropriate Benjamin Moore® Fresh Start® primer if a primer
is required. Follow label directions. For previously painted surfaces
in good condition, apply one or two coats of this product. Otherwise,
before and after filling in nail holes, cracks and other surface
imperfections, spot prime with the appropriate Benjamin Moore®

Fresh Start® primer. When dry, apply one or two finish coats of
Chalkboard Paint (308). 

Application
Stir thoroughly. Apply one or two coats. For best results, use a
Benjamin Moore® custom-blended nylon/polyester brush, Benjamin 
Moore® short nap roller, or a similar product. This product can also
be sprayed. When brushing or rolling, apply generously using short
overlapping strokes, always moving from unpainted into painted
areas. Do not over apply. Let paint dry before touching up. Do not
apply in temperatures below 50°F (10°C). 

Before Using 
Allow painted area to cure for 3 days before using. Prior to initial
use, rub entire surface with a piece of white chalk and then erase
using a clean, damp cloth. Because of the additives used in some
varieties of chalk, which can leave a residue when erased, we
recommend using lighter colored chalk designed for use on
chalkboards.   

 Thinning/Cleanup
Thinning is unnecessary, but if required to obtain desired
application properties, a small amount of clean water may be
added. Never add other paints or solvents. Wash painting tools in
warm soapy water immediately after use. Spray equipment should
be given a final rinse with mineral spirits to prevent rusting. 
USE COMPLETELY OR DISPOSE OF PROPERLY. Dry, empty
containers may be recycled in a can recycling program. Local
disposal requirements vary, consult your sanitation
department or state-designated environmental agency on
disposal options. 

Environmental, Health & Safety Information 
Use only with adequate ventilation.  Do not breathe spray mist
or sanding dust. Avoid contact with eyes and prolonged or
repeated contact with skin. Wear eye protection and gloves during
application or sanding. A dust/particulate respirator approved by
NIOSH should be worn when sanding or spraying. Close container
after each use. 
WARNING: This product contains a chemical known to the state of
California to cause cancer and birth defects, or other reproductive
harm. 
FIRST AID:  If you experience difficulty in breathing, leave area to
obtain fresh air. If continued difficulty is experienced, call physician
immediately. 
IN CASE OF: SPILL – Absorb with inert material and dispose of as
specified under “THINNING/CLEAN UP”. 
 

KEEP OUT OF REACH OF CHILDREN 
PROTECT FROM FREEZING 

Refer to Material Safety Data Sheet for 
additional health and safety information  

 



 

Material Safety Data Sheet

1.  PRODUCT AND COMPANY IDENTIFICATION

Product Name BENJAMIN MOORE CHALKBOARD PAINT
Product Code 308
Product Class WATER THINNED PAINT
Color All

2.  COMPOSITION INFORMATION ON COMPONENTS

Hazardous Components
Chemical Name CAS-No Weight % (max)
Nepheline syenite 37244-96-5 30
Titanium dioxide 13463-67-7 20

3.  HAZARDS IDENTIFICATION

Potential Health Effects

Principal Routes of Exposure Eye contact, skin contact and inhalation.

Acute Effects
Eyes May cause slight irritation.
Skin Substance may cause slight skin irritation.
Inhalation May cause irritation of respiratory tract.
Ingestion Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

Chronic Effects Repeated contact may cause allergic reactions in very susceptible persons.

_____________________________________________________________________________________________
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Manufacturer
Benjamin Moore & Co.
101 Paragon Drive
Montvale, NJ  07645
Phone: 201-573-9600
www.benjaminmoore.com

Vapors may be irritating to eyes, nose, throat, and lungs.  May cause skin irritation and/or dermatitis.

Revision Date: 07-May-2012

Emergency Telephone Number(s)
CHEMTREC: 800-424-9300

Revision Number: 1

Emergency Overview

Appearance liquid Odor little or no odor
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See Section 11 for additional Toxicological information.

Aggravated Medical Conditions None known

Note: The PPE rating has intentionally been left blank.  Choose appropriate PPE that will protect employees from the hazards the material will present
under the actual normal conditions of use.

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 representing significant hazards or risks.
Although HMIS® ratings are not required on MSDSs under 29 CFR 1910.1200, the preparer, has choosen to provide them. HMIS® ratings are to be
used only in conjunction with a fully implemented HMIS® program by workers who have received appropriate HMIS® training. HMIS® is a registered
trade and service mark of the NPCA. HMIS® materials may be purchased exclusively from J. J. Keller (800) 327-6868.

4.  FIRST AID MEASURES

General Advice No hazards which require special first aid measures.

Eye Contact Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

Skin Contact Wash off immediately with soap and plenty of water removing all contaminated
clothes and shoes.

Inhalation Move to fresh air. If symptoms persist, call a physician.

Ingestion Clean mouth with water and afterwards drink plenty of water. Consult a physician if
necessary.

Notes To Physician Treat symptomatically

5.  FIRE-FIGHTING MEASURES

Suitable Extinguishing Media Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

Protective Equipment And Precautions For Firefighters As in any fire, wear self-contained breathing apparatus
pressure-demand, MSHA/NIOSH (approved or equivalent)
and full protective gear.

Specific Hazards Arising From The Chemical Closed containers may rupture if exposed to fire or extreme
heat.

Sensitivity To Mechanical Impact No

_____________________________________________________________________________________________
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308 - BENJAMIN MOORE CHALKBOARD PAINT

Health: 1

Revision Date: 07-May-2012

Flammability: 0 Reactivity: 0 PPE: -HMIS

HMIS Legend
0 - Minimal Hazard
1 - Slight Hazard
2 - Moderate Hazard
3 - Serious Hazard
4 - Severe Hazard
*  - Chronic Hazard
X - Consult your supervisor or S.O.P. for "Special"
handling instructions.
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Sensitivity To Static Discharge No

Flash Point Data
Flash Point (°F) Not applicable
Flash Point (°C) Not applicable
Flash Point Method Not applicable

Flammability Limits In Air
Lower Explosion Limit Not applicable
Upper Explosion Limit Not applicable

The ratings assigned are only suggested ratings, the contractor/employer has ultimate responsibilities for NFPA ratings where this system is used.

Additional information regarding the NFPA rating system is available from the National Fire Protection Agency (NFPA) at www.nfpa.org.

6.  ACCIDENTAL RELEASE MEASURES

Personal Precautions Avoid contact with skin, eyes and clothing. Ensure adequate ventilation.

Environmental Precautions Prevent further leakage or spillage if safe to do so.

Methods For Clean-Up Soak up with inert absorbent material. Sweep up and shovel into suitable containers
for disposal.

Other Information None known

7.  HANDLING AND STORAGE

Handling Avoid contact with skin, eyes and clothing. Avoid breathing vapors, spray mists or
sanding dust. In case of insufficient ventilation, wear suitable respiratory equipment.

Storage Keep container tightly closed.  Keep out of the reach of children.

8.  EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure Limits

Hazardous Components
Chemical Name ACGIH OSHA
Nepheline syenite N/E 5 mg/m3 - TWA (nuisance dust)
Titanium dioxide 10 mg/m3 - TWA 15 mg/m3 - TWA total

_____________________________________________________________________________________________
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Instability: 0 Special: Not Applicable

Revision Date: 07-May-2012

NFPA

NFPA Legend
0 - Not Hazardous
1 - Slightly
2 - Moderate
3 - High
4 - Severe

Health: 1 Flammability:  0

308 - BENJAMIN MOORE CHALKBOARD PAINT
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Legend
ACGIH - American Conference of Governmental Industrial Hygienists Exposure Limits
OSHA - Occupational Safety & Health Administration Exposure Limits
N/E - Not Established

Engineering Measures Ensure adequate ventilation, especially in confined areas.

Personal Protective Equipment
Eye/Face Protection Safety glasses with side-shields.
Skin Protection Protective gloves and impervious clothing
Respiratory Protection In case of insufficient ventilation wear suitable respiratory equipment.

Hygiene Measures Avoid contact with skin, eyes and clothing. Remove and wash contaminated clothing
before re-use. Wash thoroughly after handling.

9.  PHYSICAL AND CHEMICAL PROPERTIES

Appearance liquid
Odor little or no odor
Density (lbs/gal) 10.1 - 12.3
Specific Gravity 1.21 - 1.48
pH Not available
Evaporation Rate Not available
Vapor Pressure Not available
Vapor Density Not available
Wt. % Solids 50 - 70
Vol. % Solids 35 - 55
Wt. % Volatiles 30 - 50
Vol. % Volatiles 45 - 65
VOC Regulatory Limit (g/L) < 50
Boiling Point (°F) 212
Boiling Point (°C) 100
Freezing Point (°F) 32
Freezing Point (°C) 0
Flash Point (°F) Not applicable
Flash Point (°C) Not applicable
Flash Point Method Not applicable
Upper Explosion Limit Not applicable
Lower Explosion Limit Not applicable

10.  STABILITY AND REACTIVITY

Chemical Stability Stable under normal conditions.

Conditions To Avoid Prevent from freezing

Incompatible Materials No materials to be especially mentioned.

Hazardous Decomposition Products None under normal use.

Possibility Of Hazardous Reactions None under normal conditions of use.

_____________________________________________________________________________________________
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11.  TOXICOLOGICAL INFORMATION

Acute Toxicity

Product
No information available

Component

Chronic Toxicity

Carcinogenicity
The information below indicates whether each agency has listed any ingredient as a carcinogen:

Chemical Name ACGIH IARC NTP OSHA
Carcinogen

Titanium dioxide
2B - Possible

Human
Carcinogen

Listed

• Although IARC has classified titanium dioxide as possibly carcinogenic to humans (2B), their summary concludes: "No
significant exposure to titanium dioxide is thought to occur during the use of products in which titanium dioxide is bound
to other materials, such as paint."

Legend
ACGIH - American Conference of Governmental Industrial Hygienists
IARC - International Agency for Research on Cancer
NTP - National Toxicity Program
OSHA - Occupational Safety & Health Administration

12.  ECOLOGICAL INFORMATION

Ecotoxicity Effects

Product
Acute Toxicity to Fish
No information available

Acute Toxicity to Aquatic Invertebrates
No information available

_____________________________________________________________________________________________

Page  5 / 8

LD50 Dermal: > 10000 mg/m³  (Rabbit)

Sensitization: No sensitizing effects known.

LC50 Inhalation (Dust): > 6.82 mg/L  (Rat, 4 hr.)

Revision Date: 07-May-2012

Titanium dioxide

Nepheline syenite

LD50 Oral: > 10000 mg/kg (Rat)

308 - BENJAMIN MOORE CHALKBOARD PAINT
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12.  ECOLOGICAL INFORMATION

Acute Toxicity to Aquatic Plants
No information available

Component
Acute Toxicity to Fish

Acute Toxicity to Aquatic Invertebrates
No information available

Acute Toxicity to Aquatic Plants
No information available

13.  DISPOSAL CONSIDERATIONS

Waste Disposal Method Dispose of in accordance with federal, state, and local regulations. Dry, empty
containers may be recycled in a can recycling program. Local requirements may
vary, consult your sanitation department or state-designated environmental
protection agency for more disposal options.

14.  TRANSPORT INFORMATION

DOT Not regulated

ICAO / IATA Not regulated

IMDG / IMO Not regulated

15.  REGULATORY INFORMATION

International Inventories

United States TSCA Yes - All components are listed or exempt.
Canada DSL Yes - All components are listed or exempt.

Federal Regulations

SARA 311/312 hazardous categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard No

_____________________________________________________________________________________________
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308 - BENJAMIN MOORE CHALKBOARD PAINT

Titanium dioxide

Revision Date: 07-May-2012

LC50:  >1000 mg/L (Fathead Minnow - 96 hr.)
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Sudden Release of Pressure Hazard No
Reactive Hazard No

SARA 313
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This product contains a
chemical or chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal
Regulations, Part 372:

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product contains the following HAPs:

State Regulations

California Proposition 65

This product may contain small amounts of materials known to the state of California to cause cancer or reproductive
harm.

State Right-to-Know

Chemical Name Massachusetts New Jersey Pennsylvania Louisiana Rhode Island
Titanium dioxide X X X X

Legend
X - Listed

16.  OTHER INFORMATION

WARNING!  If you scrape, sand, or remove old paint, you may release lead dust. LEAD IS TOXIC. EXPOSURE TO
LEAD DUST CAN CAUSE SERIOUS ILLNESS, SUCH AS BRAIN DAMAGE, ESPECIALLY IN CHILDREN. PREGNANT
WOMEN SHOULD ALSO AVOID EXPOSURE. Wear a NIOSH approved respirator to control lead exposure. Clean up
carefully with a HEPA vacuum and a wet mop. Before you start, find out how to protect yourself and your family by
contacting the National Lead Information Hotline at 1-800-424-LEAD or log on to www.epa.gov/lead.

Prepared By Product Stewardship Department
Benjamin Moore & Co.
360 Route 206 - P.O. Box 4000
Flanders, NJ  07836
866-690-1961

Revision Date: 07-May-2012
Revision Summary Not available

_____________________________________________________________________________________________
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308 - BENJAMIN MOORE CHALKBOARD PAINT Revision Date: 07-May-2012

This product may contain trace amounts of (other) SARA reportable chemicals.  Contact the preparer for further
information.

This product may contain trace amounts of (other) HAPs chemicals. Contact the preparer for further information.



_____________________________________________________________________________________________

Disclaimer

The information contained herein is presented in good faith and believed to be accurate as of the effective date shown above.
This information is furnished without warranty of any kind. Employers should use this information only as a supplement to
other information gathered by them and must make independent determination of suitability and completeness of information
from all sources to assure proper use of these materials and the safety and health of employees. Any use of this data and
information must be determined by the user to be in accordance with applicable federal, provincial, and local laws and
regulations.

End of MSDS

_____________________________________________________________________________________________
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FUNCTIONAL ROLLER CATCH

Model: BP 97142G
Location: Desk of Office Wall
FInish: Permabrite Zinc
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BLUM 170 DEGREE SNAP CLOSE CLIP TOP FRAMELESS 
OVERLAY HINGES

Model: 55840
Location: Desk of Office Wall
FInish: Nickel
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PLEXIGLASS SHEET IN CLEAR 1/8” X 24” X 48” SHEET

Model: ACRYCLR0.125PM24X28
Dimensions:
	 Thickness: 1/8”
	 Length: 48”
	 Width: 24”
Weight: 5.85 lb 
Price: $36.31
Available: Vermont Plastics
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1”X 6” TRANSOM FRAMING MATERIAL

Location: Auxilary Bedroom Transom 
Dimensions:
	 Thickness: 3/4”
	 Width: 5.5”
Species: Pine
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IKEA LILLHOLMEN TOILET ROLL HOLDER

Model Number: 300.741.79
Location: Bathroom
Dimensions:
	 Width: 5 7/8”
	 Height: 3 7/8”
Finish: nickel plated
Available: IKEA
Price: $7.99
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IKEA GRUNDTAL HANGER (2 PACK)

Model Number: 300.612.47
Location: Bathroom
Finish: stainless steel
Available: IKEA
Price: $3.99
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IKEA LILLHOLMEN TOWEL HOLDER

Model Number: 300.741.84
Location: Bathroom
Dimensions:
	 Width: 16 1/8”
	 Height: 9”
Finish: nickel plated
Available: IKEA
Price: $7.99
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KIDDE RECREATION FIRE EXTINGUISHER

Model Number: 466142
Location: Main House
Dimensions:
	 Diameter: 3.25”
	 Width: 4.75”
	 Height: 13.75”
Finish: Lightweight aluminum
Available: Home Depot
Price: $19.48
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CLOSET MAX 72” X 1.5” HEAVY-DUTY CHROME CLOSET 
POLE

Location: Master Bedroom closet
Dimensions
	 Depth: 1.3125”
	 Width: 72”
	 Adjustable Length: 6’
Color: Silver metallic 
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CLOSET MAX 1 5/16” HEAVY DUTY CHROME CLOSET POLE 
SOCKETS (2 PACK)

Location: Master Bedroom closet
Dimensions
	 Depth: 2.75”
	 Width: 0.875”
Color: Silver metallic 
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2 X 4 X 8 STUD

Location: Water tank shading device 
Dimensions:
	 Thickness: 1 3/4”
	 Width: 3 1/2”
	 Length: 8’
Available: Allen Lumber 
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2 X 4 X 10 PRESSURE TREATED STUD

Location: Water tank shading device 
Dimensions:
	 Thickness: 1 3/4”
	 Width: 3 1/2”
	 Length: 10’
Available: Allen Lumber 
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2 X 4 X 8 PRESSURE TREATED STUD

Location: Water tank shading device 
Dimensions:
	 Thickness: 1 3/4”
	 Width: 3 1/2”
	 Length: 8’
Available: Allen Lumber 
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2 X 4 X 10 STUD

Location: Water tank shading device 
Dimensions:
	 Thickness: 1 3/4”
	 Width: 3 1/2”
	 Length: 10’
Available: Allen Lumber 
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CANVAS DROP CLOTH

Model Number: 7884T26
Location: Water tank shading device 
Size: 12’ x 15’
Weight: 12 oz./ square yard
Color: White
Available: McMaster Carr
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SONY DVD HOME THEATER SYSTEM

Model Number: DAV-TZ140
Location: Living Room
Available: Sony Electronics
Price: $129.00
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APPLE MACBOOK PRO 15.4”

Model Number: MD104LL/A
Location: Main House
Dimensions:
	 Width: 14.3”
	 Height: 1”
	 Depth: 9.8”
Weight: 5.6 lbs
Features:
	 Processor: Intel Core i7 
	 Processor Speed: 2.6 GHz
	 Battery Type: Lithium Polymer
	 Display Type: Wide screen LED-backlit (1440 x 900)
	 Cache Memory: 6MB
	 System Memory: 8 GB RAM
	 Hard Drive: 750 GB
	 Operating System: Mac OS X Mountain Lion
Electrical:
	 Wattage: 65W
	 Voltage: 100-240V/50-60 Hz AC Adapter
Available: BestBuy
Price: $2,089
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FRIGIDAIRE 9.9 CU. FT. TOP REFRIGERATOR AND FREEZER  
ENERGY STAR

Model Number: FFHT10F2LW or equal
Location: Kitchen
Dimensions:
	 Width: 23 3/4”
	 Depth: 59.75”
	 Height: 26.75”
Capacity: 9.9 cu. ft.
Finish: White
Electrical:
	 Current: 15 A
	 Voltage: 120 V
Available: Sears
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FRIGIDAIRE 30” FREESTANDING ELECTRIC RANGE

Model Number: FFEF3015LS or equal
Location: Kitchen
Dimensions:
	 Length: 29 7/8”
	 Width: 28.5”
	 Depth: 47”
Finish: Stainless Steel
Electrical:
	 Current: 40 A
	 Voltage: 240 V
Available: Sears
Price: $529.00
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WHIRLPOOL BUILT-IN DISHWASHER ENERGY STAR

Model Number: WDF510PAYS
Location: Kitchen
Dimensions:
	 Height: 34 1/2”
	 Width: 23 7/8”
	 Depth: 23 7/8”
Finish: Stainless Steel
Capacity: 14 Place Settings
Wash System: Direct Feed
Electrical:
	 Current: 10A
	 Voltage: 120 V
Available: Sears
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FRIGIDAIRE 0.7 CU. FT. COUNTERTOP MICROWAVE

Model Number: FFCMO734LS or equal
Location: Kitchen
Dimensions:
	 Height: 10.125”
	 Width: 17”
	 Depth: 13”
Weight: 23 lbs. 
Finish: Stainless steel
Electrical:
	 Wattage: 700 W
Microwave Turntable Diameter: 9 3/5”
Available: Sears
Price: $93.99
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GE UNDER-CABINET RANGE HOOD

Model Number: JVE40STSS
Location: Kitchen
Dimensions:
	 Length: 30” 
Finish: Stainless Steel
Voltage: 120 Volts
Power: 15 Amps
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SUMMIT FRONT LOAD WASHER/DRYER COMBO

Model Number: SPWD1800 or equal
Location: Bathroom
Dimensions:
	 Height: 33.63”
	 Width: 23.38”
	 Depth: 23.5”
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HAIKU BAMBOO

Model Number: K3150-S1
Location: Living Room
Size: 60”
Wattage: 25 Watts
Available: Big Ass Fans
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VIZIO 32” 1080HD 3-D OPTIONAL TV

Model Number: E3D320VX
Location: Living Room
Dimensions:
	 Width: 31.2”
	 Height: 22.5”
	 Depth: 7.4”
Weight: 26.7 lbs
Energy Star QualifiedBase Mineral: Oil
Finish: Satin
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BAR ANGLE

Location: Solar Shade
Dimensions: 1 1/2” x 1 1/2” x 1/8”
Quantity: 4
Available: Capitol Steel and Supply Co., Inc. 
Price: $25
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WASHER

Location: Solar Shade
Dimensions: 
	 Outer Diameter: 1”
	 Inner Diameter: 1/4”
	 Thickness: 1/16”
Quantity: 168
Available: Capitol Steel and Supply Co., Inc. 
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STAINLESS STEEL MACHINE SCREW 1/4” - 20

Location: Solar Shade
Dimensions: 
	 Length: 1 1/2” 
Quantity: 225
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Date:  September 26, 2012 
 

FHSCS.SS 

 
Flat Head Socket Cap Screws, Stainless Steel 
The information below lists the required dimensional, chemical and physical characteristics of the products in this purchase order.  If 

the order received does not meet these requirements, it may result in a supplier corrective action request, which could jeopardize your 

status as an approved vendor. Unless otherwise specified, all referenced consensus standards must be adhered to in their entirety.   

 
H T F

Head Height 
Key 

Engagement

Fillet 

Transition 

Dia.

Max. Min. Max. Min. Ref. Max. Min. Max. Min. Max. Min. Min. Max.

0 .0600 .0568 .138 .117 .044 .078 .077 .036 .026 0.0355 0.0350 .025 .072

1 .0730 .0695 .168 .143 .054 .101 .100 .040 .028 0.0510 0.0500 .031 .089

2 .0860 .0822 .197 .168 .064 .124 .123 .043 .031 0.0510 0.0500 .038 .106

3 .0990 .0949 .226 .193 .073 .148 .147 .046 .033 0.0635 0.0625 .044 .119

4 .1120 .1075 .255 .218 .083 .172 .171 .049 .036 0.0635 0.0625 .055 .136

5 .1250 .1202 .281 .240 .090 .196 .195 .051 .037 0.0791 0.0781 .061 .153

6 .1380 .1329 .307 .263 .097 .220 .219 .052 .037 0.0791 0.0781 .066 .168

8 .1640 .1585 .359 .311 .112 .267 .266 .055 .039 0.0952 0.0937 .076 .194

10 .1900 .1840 .411 .359 .127 .313 .312 .058 .041 0.1270 0.1250 .087 .220

12 .2158 .2102 .450 .410 .135 .360 .359 .061 .042 0.1270 0.1250 .094 .246

1/4 .2500 .2435 .531 .480 .161 .424 .423 .064 .043 0.1587 0.1562 .111 .280

5/16 .3125 .3053 .656 .600 .198 .539 .538 .070 .047 0.1900 0.1875 .135 .343

3/8 .3750 .3678 .781 .720 .234 .653 .652 .076 .050 0.2217 0.2187 .159 .405

7/16 .4375 .4294 .844 .781 .234 .690 .689 .092 .063 0.2530 0.2500 .159 .468

1/2 .5000 .4919 .938 .872 .251 .739 .738 .119 .087 0.3160 0.3125 .172 .530

5/8 .6250 .6163 1.188 1.112 .324 .962 .961 .135 .096 0.3790 0.3750 .220 .655

3/4 .7500 .7406 1.438 1.355 .396 1.186 1.185 .150 .104 0.5050 0.5000 .220 .780

7/8 .8750 .8647 1.688 1.604 .468 1.411 1.410 .165 .118 0.5680 0.5625 .248 .905

1 1.000 .9886 1.938 1.841 .540 1.635 1.634 .181 .130 0.6310 0.6250 .297 1.030

1-1/8 1.1250 1.1086 2.188 2.079 .611 1.859 1.858 .196 .140 0.7570 0.7500 .325 1.187

1-1/4 1.2500 1.2336 2.438 2.316 .683 2.083 2.082 .212 .150 0.8850 0.8750 .358 1.312

1-3/8 1.3750 1.3568 2.688 2.553 .755 2.306 2.305 .228 .162 0.8850 0.8750 .402 1.437

1-1/2 1.5000 1.4818 2.938 2.791 .827 2.530 2.529 .243 .173 1.0200 1.0000 .435 1.562

G

Hex Socket

J

Size

D

Body Diameter

A

Head Diameter

P

Protrusion Gage Dia. Protrusion 

  Screws with lengths 1-1/2 times the nominal diameter may be undercut to facilitate full length 

threads  
 

Specification Requirements: 
• Dimensions:  ASME B18.3  

#12 see dimensions above. Body & Grip Lengths  

are equivalent to a #10 per ASME B18.3 

• Material &   

Mechanical Properties:  Alloy Group 1, Alloy Condition CW per ASTM F879 

• Thread requirements: ASME B1.1, Class 3A UNRC and UNRF (0.060” to 1” inclusive) 

     Class 2A UNRC and UNRF (Over 1” to 1.5” inclusive) 

      Class 2A UNRC series (Over 1.5”). 

• Finish:   Per ASTM A380. 

• Material Test Reports: The MTR must have documented lot traceability, including full  

chemical and mechanical figures, to the specification(s) above. 
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TUBULAR DOOR TRACK

Model: CB-2
Location: Solar Shade
Material: 13 ga. High carbon steel 
Available: Cannonball HNP
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 DERLIN & STEEL SINGLE-TRUCK, ADJUSTABLE TROLLEY 
HANGERS 

Model: CB-8
Location: Solar Shade
Dimensions: 7” x 5 5/8” 
Finish: Galvanized 
Available: Cannonball HNP
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LOAD RATED PIANO HINGES WITH HOLES

Model: 14225A22
Location: Solar Shade
Dimensions: 4” x 0.075” x 6’11” 
Finish: Primed Steel
Available: McMaster-Carr 
Price: $238.02 each
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HEAVY DUTY CATCH MAGNET

Model: BP 9798 AW
Location: West Living Room Window Shade
Dimensions: 2 1/32” x 1 1/16” x 13/16”
Finish: Aluminum
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42” CORNER SINK BASE

Model Number: CDSB42
Location: Kitchen
Dimensions:
	 Width: 24”
	 Height: 34 1/2”
	 Depth: 24”
Finish: Maple
Available: Home Crest
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HOMECREST BASE CABINETS 24” THREE DRAWER BASES

Model Number: B3D22434.5-24
Location: Kitchen
Dimensions:
	 Width: 24”
	 Height: 34 1/2”
	 Depth: 24”
Finish: Maple
Available: Home Crest
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HOMECREST 30” BASE CABINET

Model Number: B3034.5-34
Location: Kitchen
Dimensions:
	 Width: 30”
	 Height: 34 1/2”
	 Depth: 24”
Finish: Maple
Available: Home Crest
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HOMECREST CUSTOM CABINET

Model Number: MBC1824-24.5
Location: Kitchen
Dimensions:
	 Width: 18”
	 Height: 34.5”
	 Depth: 24”
Finish: Maple
Available: Home Crest
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PLYWOOD SHELVING

Location: Kitchen
Dimensions:
	 Length: 8’
	 Thickness: 3/4”
	 Width: 4’
Wood: Maple
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AMEROCK BP19009SS TKNOB 

Model Number: BP19009SS
Location: Kitchen Drawers
Material: Stainless Steel
Price: $6.57
Available: Knobs and Hardware
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GRASS TEC 864 SIDE MOUNT 45 MM SCREW ON HINGE

Model Number: 03050
Location: Kitchen
Swing: 108 Degrees 
Finish: Polished nickel 
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GRASS ELITE FULL EXTENSION CONCEALED DRAWER 
SLIDE WITH AIRMATIC CONTROLLED CLOSING

Model: 7523
Location: Kitchen
Dimensions:
	 Slide Length: 21 21/32”
	 Drawer Length: 22”
Finish: Zinc-plated 
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WILLIAMSBURG BUTCHER BLOCK CO. 1 1/2” X 25” X 8’ 
MAPLE BUTCHER BLOCK COUNTERTOP

Location: Kitchen
Dimensions:
	 Width: 25”
	 Height: 1 1/2”
	 Length: 8’
Finish: Unfinished
Available: Lumber Liquidators
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CLAPMAN’S BEES WAX SALAD BOWL FINISH

Location: Kitchen Butcher Block
Finish: Beeswax/ Carnauba/ Mineral Oil
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TRIBEKA SHOWER CURTAIN

Model: 08187
Location: Bathroom
Dimensions:
	 Width: 72”
	 Height: 72”
Available: Home Decoraters Collection
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DIGNITET SHOWER CURTAIN WIRE

Model Number: 600.752.95
Dimensions:
	 Length: 196 3/4”
Finish: Stainless Steel 
Max Load Capacity: 11 lbs.
Available: IKEA
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BOOKSEAT

Location: Auxiliary Bedroom
Dimensions: 36 3/4” x 26 3/4”
Finish: White
Available: Resource Furniture
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CUBISTA OTTOMAN

Location: Living Room
Dimensions: 20” x 20” x 20”
FInish: Soft Pieno Fiore
Available:Resource Furniture
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POCKET CHAIR

Location: Dining Room 
Dimensions: 18.5” x 17.75” x 30.5”
Available: Resource Furniture
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NEW TABLE CONCEPT

Location: Auxilary Bedroom
Dimensions: 19.75” x 27.5” x 1.25”
Color: White
Available: Resource Furniture
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GOLIATH TABLE

Location: Office/ Living Room
Dimensions: 17”-115”
Color: White
Available:  Resource Furniture
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SPINDLE LIVING ROOM SEATING

Location: Dining Room
Dimensions: 32” x 80” x 32”
Fabric Color: Plum
Available: Pompanoosuc Mills
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BENSON CHAIR

Location: Living Room
Finish:  Walnut Frame with Cream Leather
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VERMONT FARM TABLE

Location: Dining Room
Dimensions:
	 Width: 36” 
	 Height: 70”
	 Depth: 30”
Finish: Walnut Top with Steel Legs
Available: Vermont Farm Table
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PIANCA TV SYSTEM

Location: Living Room
Color: White
Dimensions:
	 From the Floor to bottom edge: 32 1/2”
	 To center of the outlet from floor: 42 1/2”
	 Length: 78 3/4”
	 Left Side: 34”
	 Right Side: 35 1/2”
Available: Resource Furniture
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COPLEY QUEEN PLATFORM STORAGE BED

Location: Master Bedroom
Dimensions:
	 Depth: 80.5
	 Width: 61.75”
	 Height: 9”
Finish: Natural Maple
Available: South Shore Central
Price: $214.23
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SHILOH KIDS TWIN MATES STORAGE BED	

Location: Auxiliary Bedroom
Dimensions:
	 Width: 41”
	 Depth: 76.5”
	 Height: 13.75”
Finish: Natural Maple
Available: South Shore Central
Price: $194.57
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MID-CENTURY NIGHTSTAND

Location: Master Bedroom
Dimensions:
	 Width: 18”
	 Depth: 15”
	 Height: 24”
Available: West Elm
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3/4” x 4’ x 8’ MARINE GRADE PLYWOOD

Model Number: 1251600
Dimensions:
	 Thickness: 24/32” 
	 Width: 4’
	 Length: 8’
Location: Bathroom
Available: Menard’s
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23/32” X 4’ X 8’ BC SANDED PINE PLYWOOD

Model Number: 166057
Dimensions:
	 Thickness: 0.47” 
	 Width: 4’
	 Length: 8’
Species: Pine
Location: Kitchen
Available: Home Depot
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PIONEER/TAILGATE CABLE

Model Number: CA-2310
Location: Office Wall Desk 
Length: 15.5”
Available:Autozone
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ELMER’S 16 OZ. CARPENTER’S WOOD GLUE 

Model Number: E7020
Location: Office Wall 
Available: Home Depot



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |529 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |530 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |531 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |532 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |533 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |534 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |535 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |536 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |537 

AMEROCK BP19018SS STAINLESS STEEL PULL

Model Number: BP19018SS
Location: Kitchen 
Dimensions:
	 Center to Center: 25.2” 
	 Width: 0.469”
	 Length: 28.3”
Metal: Stainless Steel
Available: Knobs and Hardware





	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |539 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |540 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |541 



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |542 

	 Delta T-90 Team
Norwich University

FIRE
SUPPRESSION

DIVISION 21
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VIKING RESIDENTIAL HORIZONTAL CONCEALED PENDANT 
SPRINKLER HEADS

Model Number: VK457
Location: Closet
Finish: White
K-factor: K4.0 
Thread size: 1/2” 
UL Pressure: 175 psi
Sprinkler temperature range: 155°F - 175°F
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VIKING RESIDENTIAL HORIZONTAL CONCEALED SIDEWALL 
SPRINKLERS

Model: VK104
Location: Closet
Finish: White
K-factor: 5.6
Thread size: 1/2”
UL pressure: 175 psi
Sprinkler temperature range: 200 F
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VIKING BLAZEMASTER 1” CPVC PIPING

Model Number: 1PIPE
Dimensions:
	 Diameter: 1” x 15’
Weight: 3.93 lbs
Available: viking.com
Price: $2.73 per foot
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NIBCO BLAZEMASTER CPVC FITTINGS

Model Number: 5003-S-BT
Location: Main House
Dimensions:
	 1” x 1/2” 
Weight: 0.17 lbs
Joint: SXFNPT
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3/4” 5011 TEES/ 1” alarm ELBOWS

3/4” 5011 Tees
Model Number: 5011
Location: Main House
Weight: 0.17 lbs
Joint: SXSXS

1”5007 Elbows
Model Number: 5007
Location: Closet
Weight: 0.14 lbs
Joint: SXS
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JOSLYN CLARK RESIDENTIAL FIRE PUMP CONTROLLER

Model Number: P100-518
Location: Ground mounted by North Elevation
Flow range: 47 GPM
Rated: 35 PSI @ 30 GMP
Electrical:
	 Voltage: 230 V
Phase: 1 PH
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 NPE END SUCTION CENTRIFUGAL PUMP

Model Number: 316L SS
Material: Stainless Steel
Inlet: 1 ¼”
Outlet: 1”



NPE
316L SS
NPE SERIES END SUCTION CENTRIFUGAL PUMPS
BOMBAS CENTRÍFUGAS DE SUCCIÓN FINAL SERIE NPE

TECHNICAL BROCHURE
BNPE

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

A FULL RANGE OF PRODUCT FEATURES   
UNA GAMA TOTAL DE CARACTERÍSTICAS DEL 
PRODUCTO

Superior Materials of  
Construction: Complete 
AISI 316L stainless steel 
liquid handling components 
and mounting bracket for 
corrosion resistance, quality 
appearance, and improved 
strength and ductility.

High Efficiency Impeller: 
Enclosed impeller with 
unique floating seal ring 
design maintains maximum 
efficiencies over the life  
of the pump without 
adjustment.

Casing and Adapter 
Features: Stainless steel 
construction with  
NPT threaded, centerline 
connections, easily 
accessible vent, prime 
and drain connections 
with stainless steel plugs. 
Optional seal face vent/flush 
available.

Mechanical Seal: 
Standard John Crane Type 
21 with carbon versus 
silicon-carbide faces, 
Viton elastomers, and 
316 stainless metal parts. 
Optional high temperature 
and chemical duty seals 
available.

Motors: NEMA standard 
open drip-proof, totally 
enclosed fan cooled or 
explosion proof enclosures. 
Rugged ball bearing design 
for continuous duty under 
all operating conditions.

Materiales Superiores 
de Construcción: 
Componentes completos 
para manejo de líquidos 
en acero inoxidable AISI 
316L y consola para el 
montaje para resistencia a 
la corrosión, apariencia de 
calidad, y fuerza y ductilidad 
mejoradas.

Impulsor de Eficiencia 
Superior: El impulsor 
encerrado con un diseño único 
de anillo del sello flotante, 
mantiene sin ajustes, la eficiencia 
máxima sobre la vida de la 
bomba.

Características de la  
Carcasa y del Adaptador: 
Construcción en acero 
inoxidable con NPT roscado, 
conexiones centrales, 
válvulas de fácil acceso, 
conexiones de cebado y 
drenaje con enchufes de 
acero inoxidable. Cara del 
sello válvula/chorro opcional 
disponible.

Sello Mecánico: Estándar 
John Crane Tipo 21 con 
carbón en contraste con 
caras de silicón-carbide, 
elastómeros de Viton, y 
partes metálicas de acero 
inoxidable 316. Sellos de 
alta temperatura y productos 
químicos están disponibles.

Motores: Estándar NEMA a 
prueba de goteo, ventilador 
totalmente encerrado 
o recintos a prueba de 
explosión. Diseño robusto 
de balineras de bolas 
para trabajo continuo en 
todas las condiciones de 
funcionamiento.

Las diferentes versiones de 
la NPE se identifican con 
un número de código del 
producto en la etiqueta 
de la bomba. Este número 
es también el número del 
catálogo para la bomba. El 
significado de cada dígito 
en el número de código del 
producto se muestra a la 
izquierda.

The various versions of 
the NPE are identified by a 
product code number  
on the pump label. This 
number is also the catalog 
number for the pump. The 
meaning of each digit in 
the product code number is 
shown at left.

Example Product Code,  
Ejemplo Código del Producto

NPE PRODUCT LINE NUMBERING SYSTEM   
LÍNEA DE PRODUCTO NPE SISTEMA DE  
NUMERACIÓN

 1 ST 2 C 1 A 4 F

Seal Vent/Flush Option,
Opción de Sello Válvula/ChorroSeal Ven
Mechanical Seal and O-ring
4 = Pre-engineered standard
For optional mechanical seal modify catalog order no.   
with seal code listed below.
Sello Mecánico y Anillo ‘O’
4 = Estándar aprobado
Para sello mecánico opcional modificar el número de orden  
 del catálogo con el código del sello anotado abajo.

Impeller Option . . . No Adder Required
For optional impeller diameters modify catalog order no.   
with impeller code listed. Select optional impeller diameter from  
pump performance curve.
Código del Impulsor Opcional
Para impulsores con diámetros opcionales modificar el número de  
orden del catálogo con el código del impulsor anotado. Escoger el 
impul con diámetro opcional de la curva de funcionamiento de la 
bomba.

Driver, Conductor
1 = 1 PH, ODP 7 = 3 PH, XP
2 = 3 PH, ODP 8 = 575 V, XP
3 = 575 V, ODP 9 = 3 PH, TEFC
4 = 1 PH, TEFC   Premium Eff.
5 = 3 PH, TEFC 0 = 1 PH, XP
6 = 575 V, TEFC
HP Rating, HP Potencia
C = ½ HP E = 1 HP G = 2 HP J = 5 HP
D = ¾ HP F = 1½ HP H = 3 HP
Driver: Hertz/Pole/RPM,
Conductor: Hercios/Polo/RPM
1 = 60 Hz, 2 pole, 3500 RPM
2 = 60 Hz, 4 pole, 1750 RPM
3 = 60 Hz, 6 pole, 1150 RPM
4 = 50 Hz, 2 pole, 2900 RPM
5 = 50 Hz, 4 pole, 1450 RPM
Material
ST = Stainless steel, Acero inoxidable
Pump Size, Tamaño de la Bomba
1 = 1 x 1¼ – 6 2 = 1¼ x 1½ – 6 3 = 1½ x 2 – 6

   Pump Size, Tamaño de la Bomba
  1 x 1¼ – 6 1¼ x 1½ – 6 1½ x 2 – 6
  Diameter Diameter Diameter
 K – 61⁄8 –
 G – 515⁄16 53⁄8
 H – 5½ 5
 A 61⁄8 5¼ 4¾
 B 5¾ 51⁄16 45⁄8
 C 53⁄16 47⁄8 43⁄8
 D 4¾ 45⁄8 41⁄16

 E 47⁄16 4¼ 35⁄8
 F 41⁄16 37⁄8 –

Impeller Code,
Código del 

Impulsor

John Crane Type 21 Mechanical Seal (5⁄8” seal),
Sello Mecánico John Crane Tipo 21 (sello de 5⁄8”)

 Seal      
 Code,      
 Código      
 del      
 Sello
 2 

Carbon
  EPR  10K18

 4   Viton 
316 SS

 10K55
 5   EPR  10K81
 6   Viton  10K62

Silicon
Carbide

Silicon
Carbide

     Metal Part
  Rotary, Stationary, Elastomers, Parts, No.,
  Rotativo Estacionario Elastómeros Partes Pieza
     Metálicas Número

For frame 
mounted  
version,  
substitute the 
letters “FRM” in 
these positions.
Para la versión 
con el armazón 
montado, 
sustituya las 
letras “FRM”  
en estas 
posiciones.

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

PERFORMANCE COVERAGE (60 HZ)  
ALCANCE DE FUNCIONAMIENTO (60 HZ)

NOTES: 
Not recommended for operation 
beyond printed H-Q curve.

For critical application conditions 
consult factory.

Not all combinations of motor, 
impeller and seal options are 
available for every pump model. 
Please check with G&L on non-
cataloged numbers.

All standard 3500 RPM ODP and 
TEFC motors supplied by Goulds 
Pumps, have minimum of 1.15 
service factor. Standard catalog 
units may utilize available service 
factor. Any motors supplied 
other than Goulds Pumps check 
available service factor.

NOTAS: 
No se recomienda para 
funcionamiento superior al impreso 
en la curva H-Q.

Para condiciones de aplicaciones 
críticas consultar con la fábrica.

No todas las combinaciones de las 
opciones de motor, impulsor y sello 
están disponibles para cada modelo 
de bombas. Por favor verifique con 
G&L en los números no catalogados.

Todos los motores estándar de 3500 
RPM, ODP (abiertos resguardados) 
y TEFC (totalmente encerrados con 
enfriamiento forzado) provistos 
por Goulds Pumps tienen un factor 
mínimo de servicio de 1,15. Las 
unidades estándar de catálogo 
pueden utilizar el factor de servicio 
disponible. Verificar el factor de 
servicio disponible de todo motor 
no provisto por Goulds Pumps.

CAPACITY (CAPACIDAD) Q

METERS
METROS

FEET
PIES

TO
TA

L 
D

Y
N

A
M

IC
 H

E
A

D
 (C

AR
G

A 
D

IN
AM

IC
A 

TO
TA

L)
 H

0

160

140

120

100

80

60

40

20

50

40

30

20

10

0
0 20 40 60 80 100 120 140 160 U.S. GPM

0 5 10 15 20 25 30 35 m3/hr

2ST
11⁄4" x 11⁄2" – 6
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Commercial Water
Goulds Water Technology

NPE CLOSE COUPLED PUMP MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION 
BOMBA CERRADA ACOPLADA NPE COMPONENTES PRINCIPALES: MATERIALES DE 
CONSTRUCCIÓN  

184A

108A

Seal Face Vent/Flush Option,
Opción Cara del Sello Válvula/Chorro

Item No., Description, Materials,  
Parte No. Descripción Materiales 

100  Casing; Carcasa  

101 Impeller; Impulsor AISI 316L SS;
108  Motor adapter; Adaptador del motor AISI 316L

108A
 Motor adapter seal vent/flush; 

Acero inoxidable
 

 Sello válvula/chorro del adaptador del motor

123 Deflector; Deflector BUNA-N

184  Seal housing; Alojamiento del sello 
AISI 316L SS;

184 A
 Seal housing seal vent/flush;  

AISI 316L
 

 Sello válvula/chorro del alojamiento del sello 
Acero inoxidable

347  Guidevane; Difusor 

349 Seal ring, guidevane; Anillo del sello, difusor Viton

370
  Socket head screws, casing; AISI 410 SS; 

 Encajes cabezas de tornillos, carcasa AISI 410 Acero inoxid-
able

371
  Bolts, motor;   Plated steel;  

 Tornillos, motor  Acero chapeado

383  Mechanical seal; Sello mecánico **see chart, ver tabla

408
 Drain and vent plug, casing; AISI 316L SS; 

 Enchufes de drenaje y válvula, carcasa AISI 316L Acero inoxid-
able

412B
 O-ring, drain and vent plug; 

Viton (Standard, estándar)
 

 Anillo ‘O’, enchufe de drenaje y válvula

513  O-ring, casing; Anillo ‘O’, carcasa 
EPR (Optional, Opcional)

Motor  NEMA standard, 56J flange;    
Motor  NEMA estándar, brida 56J

100 101 347 370 513 184 108 383 123

349

412B 408 371
1½, 2 and 3 HP
1½, 2 y 3 HP

½, ¾ and 1 HP
½, ¾ y 1 HP

Footed motor for 5 HP ODP and TEFC, all 
explosion proof motors, see page 13.

Motor con pie para 5 HP ODP y TEFC, a prue-
ba de explosiones motores, en la página 13.

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

NPE FRAME MOUNTED PUMP MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION
BOMBA NPE DE ARMAZÓN MONTADO COMPONENTES PRINCIPALES: MATERIALES DE 
CONSTRUCCIÓN

Item No., Description, Materials,  
Parte No. Descripción Materiales

100  Casing; Carcasa 

101 Impeller; Impulsor AISI 316L SS;
108  Adapter; Adaptador AISI 316L

108A
 Motor adapter seal vent/flush; 

Acero inoxidable
 

 Sello válvula/chorro del adaptador del motor

109 Bearing cover; Cubierta de balineras Cast iron; Hierro fundido

112
 Ball bearing (outboard);  Steel;   

 Balineras de bolas (exterior)  Acero

122 Shaft; Eje
 AISI 316 SS;

  AISI 316 Acero inoxidable

138 Lip-seal (inboard); Sello cubierto (interior)   BUNA/steel; BUNA/acero

139 Lip-seal (outboard); Sello cubierto (exterior)  BUNA/steel; BUNA/acero

168
 Ball bearing (inboard);  Steel;   

 Balineras de bolas (interior) Acero 

184  Seal housing; Alojamiento del sello 
AISI 316L SS;

184 A
 Seal housing seal vent/flush; AISI 316L Acero inoxidable 

 Sello válvula/chorro del  
 alojamiento del sello

228  Bearing frame; Armazón de balineras Cast iron, Hierro fundido

Item No., Description, Materials,  
Parte No. Descripción Materiales

304 Impeller locknut; Contratuerca del impulsor AISI 316 SS;
347  Guidevane; Difusor AISI 316  
  Acero inoxidable

349 Seal ring, guidevane; Anillo del sello, difusor Viton

361 Retaining ring; Anillo de retención Steel; Acero

370
  Socket head screws, casing; AISI 410 SS; 

 Encaje cabeza del tornillo, carcasa AISI 410  
  Acero inoxidable

 Hex head screw, bearing cover; 
Plated steel;

  
370C Tornillo de cabeza hexagonal, 

Acero chapeado cubierta de balineras

  Hex head screw, bearing frame; 
Plated steel;

 
371 Tornillo de cabeza hexagonal,  

Acero chapeado armazón de balineras

383  Mechanical seal; Sello mecánico **see chart; ver tabla

400  Shaft key; Llave del eje Steel; Acero

408
 Drain and vent plug, casing; AISI 316 SS; 

 Enchufes de drenaje y válvula, carcasa AISI 316 Acero inoxid-
able

412B
 O-ring, drain and vent plug; 

Viton (Standard, estándar)
 

 Anillo ‘O’, enchufe de drenaje y válvula

513  O-ring, casing; Anillo ‘O’, carcasa 
EPR (Optional, Opcional)

Seal Face Vent/Flush Option,
Opción Cara del Sello Válvula/Chorro

228371138

408

412B

304

383

349

101

100

347 370 513 184 108 168 122 112 370C

361

109

139

184A

108A

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

m3∨ hr
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1050

160

Model NPE / 1ST Size (Tamaño) 1 x 11∨4-6
RPM 3500 Curve (Curva) CN0231R01

NOTE: Not recommended for operation beyond printed H-Q curve.
NOTA: No se recomienda para funcionamiento superior al
            impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof

45 48
50

50
48

51

5152

53

1∨2 HP

10'

8'6'
5'

12'

EFF %

3∨4 HP

1 1∨2 HP1 HP

2 HP

8'

10'
12'

U.S. GPM

3 HP

B 53∨4"

C 53∨16"

D 43∨4"

E 47∨16"

F 41∨16"
Spec.

A 61∨8"  DIA.
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CAPACITY (CAPACIDAD) Q

NPSHR – FEET (PIES)

PERFORMANCE CURVES – 60 HZ, 3500 RPM 
CURVAS DE FUNCIONAMIENTO – 60 HZ, 3500 RPM

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 E  ½ 47⁄16”

 D   ¾ 4¾

 C  1 53⁄16

 B  1½ 5¾

 A 2 61⁄8

m3∨ hr

Model NPE / 1ST Size (Tamaño) 1 x 11∨4-6
RPM 3500 Curve (Curva) CN0231R01
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U.S. GPM

45 48

50

50
48

51
5152

53

1∨2 HP

10'

8'
6'

5'

12'

EFF %

NPSHR – FEET (PIES)

160

3∨4 HP

1 1∨2 HP1 HP

2 HP

3 HP

A 61∨8" DIA.

B 53∨4"

C 53∨16"

D 43∨4"

E 47∨16"

NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 F  ½

 E   ¾ 47⁄16

 D  1 4¾

 C  1½ 53⁄16

 B 2 5¾

 A 3 61⁄8

41⁄16”
spec.

NOTE: Although not   
recommended, the pump   
may pass a 1⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 1⁄16”.

NOTE: Although not   
recommended, the pump   
may pass a 1⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 1⁄16”.

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

PERFORMANCE CURVES – 60 HZ, 3500 RPM  
CURVAS DE FUNCIONAMIENTO – 60 HZ, 3500 RPM

m3∨ hr
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58
EFF %55

Model NPE / 2ST Size (Tamaño) 11∨4 x 11∨2-6
RPM 3500 Curve (Curva) CN0235R01

B 51∨16" DIA.

D 45∨8"

E 41∨4"

F 37∨8"
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NPSHR – FEET (PIES) NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof
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RPM 3500 Curve (Curva) CN0235R02
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NPSHR – FEET (PIES) NOTE: Not recommended for operation beyond printed H-
Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

C 47∨8"

D 45∨8"

E 41∨4"

F 37∨8"

A 51∨4"

B 51∨16"

H 51∨2"

G 515∨16" DIA. 58

60

66
64

62 58

55

50 55

EFF %

10'

15'

7'5'

20'

3∨4 HP 1 1∨2 HP
1 HP

2 HP

5 HP

3 HP

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 F  1 37⁄8”

 E   1½ 4¼

 D  2 45⁄8

 B  3 51⁄16

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 F  ¾ 37⁄8”

 E   1 4¼

 D  1½ 45⁄8

 C  2 47⁄8

 B 3 51⁄16

 A 3 5¼

 H 5 5½

 G 5 515⁄16

NOTE: Although not   
recommended, the pump   
may pass a 3⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 3⁄16”.

NOTE: Although not   
recommended, the pump   
may pass a 3⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 3⁄16”.

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

PERFORMANCE CURVES – 60 HZ, 3500 RPM  
CURVAS DE FUNCIONAMIENTO – 60 HZ, 3500 RPM

m3∨ hr
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EFF %55
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Model NPE / 3ST Size (Tamaño) 11/2 x 2-6
RPM 3500 Curve (Curva) CN0239R01

B 45∨8"  DIA.

D 41∨16"

E 35∨8"
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NPSHR – FEET (PIES)

NOTE: Not recommended for operation beyond printed H-Q
curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof

m3∨ hr

Model NPE / 3ST Size (Tamaño) 11∨2 x 2-6
RPM 3500 Curve (Curva) No. CN0239RO2
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NPSHR – FEET (PIES) NOTE: Not recommended for operation beyond printed H-
Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

66

66

64

60

55

6460
55

50

EFF %

1 HP

1 1∨2 HP
2 HP

3 HP

5 HP

5'

6'
7' 10' 17'G 53∨8" DIA.

A 43∨4"

C 43∨8"

D 41∨16"

E 35∨8"

B 45∨8"

H 5"

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 E  1 35⁄8”

 D   1½ 41⁄16

 C  2 43⁄8

 B 3 45⁄8

 A  3 4¾

 H 5 5

 G 5 53⁄8

 Ordering  Standard 
 Code,  HP Rating, Imp.
 Código  Estándar HP Dia.
 de Pedido Potencia

 E  1½ 35⁄8”

 D   2 41⁄16

 B  3 45⁄8

NOTE: Although not   
recommended, the pump   
may pass a 11⁄ 32” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 11⁄32”.

NOTE: Although not   
recommended, the pump   
may pass a 11⁄ 32” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 11⁄32”.

Pumpcatalog.com (800)-810-1053
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Commercial Water
Goulds Water Technology

PERFORMANCE CURVES – 60 HZ, 1750 RPM 
CURVAS DE FUNCIONAMIENTO – 60 HZ, 1750 RPM

m3∨ hr
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806040200
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U.S. GPM
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Model NPE / 2ST Size (Tamaño) 11∨4 x 11∨2-6
RPM 1750 60 Hz

NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.METERS
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NPSHR – FEET (PIES)
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53

1∨3 HP
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EFF %

NPSHR – FEET (PIES)

12'

Model NPE / 1ST Size (Tamaño) 1 x 11∨4-6
RPM 1750 Curve (Curva) CN0233R00

NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.
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A  61∨8" DIA.

B  53∨4"

C  53∨16"

D  43∨4"

E  47∨16"

F  41∨16"

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 A  61⁄8”

 B 5¾

 C   53⁄16

 D  4¾

 E 47⁄16

 F 41⁄16

Dia.

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 K  61⁄8”

 G  515⁄16”

 H 5½

 A   5¼

 B  51⁄16

 C 47⁄8

 D 45⁄8

 E 4¼

 F 37⁄8

Dia.

NOTE: Although not   
recommended, the pump   
may pass a 3⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 3⁄16”.

NOTE: Although not   
recommended, the pump   
may pass a 1⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba puede 
pasar una esfera de 1⁄16”.

Pumpcatalog.com (800)-810-1053
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Goulds Water Technology

PERFORMANCE CURVES – 50 HZ, 2900 RPM         
 CURVAS DE FUNCIONAMIENTO – 50 HZ, 2900 RPM

PERFORMANCE CURVES – 60 HZ, 1750 RPM  
CURVAS DE FUNCIONAMIENTO – 60 HZ, 1750 RPM
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Model NPE / 1ST Size (Tamaño) 1 x 11∨4-6
RPM 2900 50 Hz
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NPSHR – FEET (PIES)

NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 A  61⁄8”

 B 5¾

 C   53⁄16

 D  4¾

 E 47⁄16

 F 41⁄16

Dia.
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Model NPE / 3ST Size (Tamaño) 11∨2 x 2-6
RPM 1750 60 Hz
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NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

G 53∨8" DIA.

B 45∨8"

C 43∨8"

D 41∨16"

E 35∨8"

H 5"

A 43∨4"

5'

7'
10'

17'

6'
50 55

EFF %55

60 64
66

66

64

60

1/3 HP

1/2 HP

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 G  53⁄8”

 H 5

 A   4¾

 B  45⁄8

 C 43⁄8

 D 41⁄16

 E 35⁄8

Dia.

NOTE: Although not   
recommended, the pump   
may pass a 1⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba 
puede pasar una esfera 
de 1⁄16”.

NOTE: Although not   
recommended, the pump   
may pass a 11⁄ 32” sphere.
NOTA: Si bien no se 
recomienda, la bomba 
puede pasar una esfera 
de 11⁄32”.

Pumpcatalog.com (800)-810-1053
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Goulds Water Technology

PERFORMANCE CURVES – 50 HZ, 2900 RPM  
CURVAS DE FUNCIONAMIENTO – 50 HZ, 2900 RPM
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NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

NPSHR – FEET (PIES)
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C 43∨8"

D 41∨16"

E 35∨8"
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Model NPE / 2ST Size (Tamaño) 11∨4 x 11∨2-6
RPM 2900 50 Hz
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G 515∨16"

A 51∨4"
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D 45∨8"
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NOTE: Not recommended for operation beyond printed
H-Q curve.
NOTA: No se recomienda para funcionamiento superior
al impreso en la curva H-Q.

K 61∨8" DIA.

100

66

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 G 53⁄8”

 H 5

 A  4¾

 B 45⁄8

 C   43⁄8

 D  41⁄16

 E 35⁄8

Dia.

Optional Impeller,
Impulsor Opcional

 Ordering Code,  
 Código de Pedido 

 K 61⁄8”

 G 515⁄16”

 H 5½

 A  5¼

 B 51⁄16

 C   47⁄8

 D  45⁄8

 E 4¼

 F 37⁄8

Dia.

NOTE: Although not   
recommended, the pump   
may pass a 11⁄ 32” sphere.
NOTA: Si bien no se 
recomienda, la bomba 
puede pasar una esfera 
de 11⁄32”.

NOTE: Although not   
recommended, the pump   
may pass a 3⁄16” sphere.
NOTA: Si bien no se 
recomienda, la bomba 
puede pasar una esfera 
de 3⁄16”.

Pumpcatalog.com (800)-810-1053
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NPE CLOSE COUPLED – DIMENSIONS, WEIGHTS AND SPECIFICATIONS 
NPE ACOPLE CERRADO – DIMENSIONES, PESOS Y ESPECIFICACIONES

Clockwise Rotation Viewed from Drive End
Rotación en Dirección de las Agujas del Reloj Visto desde el Extremo del Motor

SPECIFICATIONS - ESPECIFICACIONES

Capacities to:   
85 GPM (322L/min) at  
1750 RPM  
170 GPM (643L/min) at 
3500 RPM
Heads to:  
39 feet (12 m) at 1750 RPM 
150 feet (46 m) at  
3500 RPM
Working pressures to:  
125 PSIG (9 bars)
Maximum temperatures 
to: 250° F (121° C)
Direction of rotation:  
Clockwise when viewed 
from motor end.

Capacidades:
85 GPM (322L/min) a  
1750 RPM  
170 GPM (643L/min) a 
3500 RPM
Cargas: 
39 pies (12 m) a 1750 RPM 
150 pies (46 m) a  
3500 RPM
Presión de trabajo:
125 PSIG (9 baras)
Temperatura máxima:
250° F (121° C)
Dirección de rotación:             
En dirección de las agujas 
del reloj visto desde el 
extremo final del motor.

Motor specifications:  
NEMA 56J frame, 1750 
RPM,  ½  HP. 3500 RPM ½ 
through 5 HP. Open drip-
proof, totally enclosed fan-
cooled or explosion proof 
enclosures. Stainless steel 
shaft with ball bearings.
Single phase: Voltage 
115/230 ODP and TEFC. 
(3 and 5 HP model – 230 V 
only) Built-in overload with 
auto-reset provided.
Three phase: Voltage  
208-230/460 ODP, TEFC 
and EX PROOF.
NOTE: For three phase 
motors, overload 
protection must be 
provided in starter unit. 
Starter and heaters must 
be ordered separately.

Motores:                                 
Armazón 56J NEMA, 1750 RPM  

½ HP. 3500 RPM ½ a 5 HP.               
Cubiertas abiertas 
resguardadas, totalmente 
encerradas enfriadas por 
ventilador o a prueba de 
explosiones. Eje de acero 
inoxidable con balineras de 
bolas.
Monofásicos: Voltaje 115/230 
ODP y TEFC. (modelo 3 y 5 
HP – 230 voltios solamente) Se 
proporciona protección térmica 
contra sobrecarga construida 
con reseteo automático.
Trifásicos: Voltaje 208-230/460 
ODP, TEFC y EX PROOF.
NOTA: Para motores trifásicos se 
debe de proporcionar la protección 
térmica contra sobrecarga en la 
unidad de arranque. El arrancador y 
los calentadores se deben pedir por 
separado.

X

41⁄4

41⁄4

215⁄16

FILL AND VENT
CARGA Y VÁLVULA

DRAIN PLUG 3⁄8
ENCHUFE DE DRENAJE 3⁄8

67⁄8

DISCHARGE
DESCARGA

3⁄16

Y W C MAX.

215⁄16
3⁄4

(4) 13⁄32 DIA. MOUNTING HOLES
(4) 13⁄32 DIA. AGUJEROS DE MONTAJE

L 5

61⁄2

30°
TYP.

65⁄16 MAX.

23⁄4

SUCTION
SUCCIÓN

4 311/16

MAX.

1 PHASE UNITS ONLY
UNIDADES MONOFÁSICAS
SOLAMENTE

WY

L 5 131∨32

81∨4

311∨16
MAX.4

61∨2  MAX.

23∨4

C MAX.

1 PHASE ONLY
MONOFÁSICA
SOLAMENTE

41∨4

X

81∨8

DRAIN
DRENAJE

SUCTION
SUCCIÓN

FILL AND VENT
CARGA Y VALVULA

DISCHARGE
DESCARGA

13∨32 DIA. HOLE
4-MOUNTING HOLES
13∨32 DIA. 4-AGUJEROS
DE MONTAJE

215∨16

30ºTYP

215∨16

41∨4

MOTOR CRADLE
HORQUILLA DEL MOTOR

ODP and TEFC ½, ¾ and 1 HP (standard), ODP y TEFC ½, ¾ y 1 HP (estándar)

ODP and TEFC 1½, 2 and 3 HP (standard), ODP y TEFC 1½, 2 y 3 HP (estándar)

Pumpcatalog.com (800)-810-1053
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 ½ 
 16 21 47 19 18 27 103⁄16

 ¾ 19 24 41 21 21 30 107⁄16

 1 22 26 49 23 21 30 111⁄16

 1½ 28 35 56 27 27 37 1115⁄16

 2 33 39 60 32 33 44 1211⁄16

 3 40 43 — 41 37 — 139⁄16

 5 42 — — 42 45 — 139⁄16

NPE CLOSE COUPLED WITH FOOTED MOTOR, EXPLOSION-PROOF AND 5 HP MOTORS
NPE ACOPLE CERRADO CON MOTOR CON PATAS, MOTORES A PRUEBA DE EXPLOSIÓN Y 5 HP

 Pump, Suction, Discharge,        
 Bomba  Succión Descarga

 1ST 1¼ 1 ½ – 3 3 5⁄16 43⁄8 2 49⁄16 75⁄16

 2ST 1½ 1¼ ¾ – 5 3¾ 4½ 21⁄8 5 1⁄8 7 7⁄8

 3ST 2 1½ 1 – 5 3¾ 45⁄8 21⁄8 5 1⁄8 7 7⁄8 

 HP W X Y L M

Dimensions – Determined by Pump,   
Dimensiones – Determinadas por la Bomba

Pesos y Dimensiones Disponibles del Motor
Available Motor Weights and Dimensions 

HP
C Max. 
Length,

(Longitud)      

Dimensions in inches, weights in pounds.
Dimensiones en pulgadas, pesos en libras.

81/2

41/4 W

DISCHARGE
DESCARGA

61/2 DIA.

1/3

3
33/4

M

DRAIN PLUG 3/8
ENCHUFE DE DRENAJE 3/8

FILL AND VENT
CARGA Y VÁLVULA

SUCTION
SUCCIÓN

C. MAX.

41/4

X

Y

61/2

47/8

7/8

31/2

NOTES:
1. Pump will be shipped 

with top vertical discharge 
position as standard. 
For other orientations, 
remove casing bolts, 
rotate discharge to 
desired position, replace 
and tighten 6mm bolts  
to 5 – 6 lbs.-ft.

2. Motor dimensions 
may vary with motor 
manufacturers.

3. Dimensions in inches, 
weights   
in pounds.

4. For explosion proof 
motor dimensions consult 
factory for information.

5. Not to be used for 
construction purposes 
unless certified.

NOTAS:
1. Las bombas se 

transportarán con la 
descarga vertical superior 
como estándar. Para otras 
orientaciones, retirar los 
tornillos de la carcasa, rotar 
la descarga a la posición 
deseada, y reemplazar 
y apretar los tornillos de 
6mm a 5 – 6 libras-pies.

2. Las dimensiones del motor 
puede que varíen con los 
fabricantes.

3. Dimensiones en pulgadas, 
pesos en libras.

4. Para las dimensiones de 
los motores a prueba de 
explosión consultar con la 
fábrica para información.

5. No usar para propósitos de 
construcción sin certificar.

ODP TEFCODP TEFC EXP EXP

1 Phase, Monofásicos 3 Phase, Trifásicos
Motor Weights, Pesos del Motor

All Explosion Proof Motors and 5 HP ODP and TEFC
Todos los motores son a prueba de explosiones, 5 HP, ODP  
(abiertos resguardados) y TEFC (totalmente encerrados con  
enfriamiento forzado)

Pumpcatalog.com (800)-810-1053
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41∨4

X

51∨4

2

FILL AND VENT
CARGA Y VÁLVULA Y

DISCHARGE
DESCARGA

L
31∨4

1∨2

4 HOLES 3∨8 DIA.
4 AGUJEROS 3∨8 DIA.

SUCTION
SUCCIÓN KEYWAY 3∨32 x 3∨16

CHAVETERO 3∨32 x 3∨16
2

DRAIN
DRENAJE

2

4

311∨16

MAX.

W

9∨16

7/8

CP MAX.

41∨2

413∨16

NPE FRAME MOUNTED – DIMENSIONS, WEIGHTS AND SPECIFICATIONS
NPE ARMAZÓN MONTADO – DIMENSIONES, PESOS Y ESPECIFICACIONES

Motor specifications:  
T-frame single and three 
phase. Open drip-proof, 
TEFC or explosion proof 
enclosures are available for 
60 Hz, 3500 and 1750 RPM 
operation.

For three phase motors, 
overload protection must 
be provided in starter unit. 
Starter and heaters must be 
ordered separately.

Capacities to:   
85 GPM (322L/min) at  
1750 RPM 
170 GPM (643L/min) at 
3500 RPM

Heads to:  
39 feet (12 m) at 1750 RPM 
150 feet (47 m) at 3500 
RPM

Working pressures to:  
125 PSIG (9 bars)

Maximum temperatures 
to: 250°F (121°C)

Direction of rotation: 
Clockwise when viewed 
from motor end.

Motores:   
Armazón T- monofásico 
y  trifásico. A prueba de 
goteo, TEFC o recintos 
a prueba de explosión 
están disponibles para 
funcionamiento de 60 Hz, 
3500 y 1750 RPM.

Para motores trifásicos se 
debe de proporcionar la 
protección térmica contra 
sobrecarga en la unidad de 
arranque. El arrancador y 
los calentadores se deben 
pedir por separado.

Capacidades:
85 GPM (322L/min) a  
1750 RPM  
170 GPM (643L/min) a  
3500 RPM

Cargas: 
39 pies (12 m) a 1750 RPM 
150 pies (47 m) a 3500 RPM

Presión de trabajo:
125 PSIG (9 baras)

Temperatura máxima:
250°F (121°C)

Dirección de rotación: En 
dirección de las agujas del 
reloj visto desde el extremo 
final del motor.

SPECIFICATIONS             
ESPECIFICACIONES

FILL AND VENT
CARGA Y VÁLVULA

41/4

DISCHARGE
DESCARGA

4 HOLES 3∨8 DIA.
4 AGUJEROS 3∨8 DIA.

SUCTION
SUCCIÓN

DRAIN
DRENAJE

Y W
31/2 C. MAX.

SPACER COUPLING (ACOPLE DEL ESPACIADOR)

COUPLING GUARD
GUARDA ACOPLE

LOCATION FOR
SINGLE PHASE ONLY
UBICACIÓN PARA
MONOFÁSICOS SOLAMENTE

KEYWAY 3/32 X 3/16

CHAVETERO 3/32 X 3/16

2

7 /8

X

HD

HG

4
311/16

MAX.

HL HF
HB

HP
HE HE

HA

CP

77/8 MAX.

31/8 MAX.

NPE-F               
 

Pumpcatalog.com (800)-810-1053
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Dimensions and Weights – Determined by Pump,  
Dimensiones y Pesos – Determinados por la Bomba  
 

Dim. “HL” Determined 
by Pump and Motor,

Dim. “HL”  
Determinadas por la 

Bomba y el Motor
  Suct. NPT, Disch. NPT,        
  Succión Descarga        
   NPT   NPT
 1ST 11⁄4 1 1215⁄16 6 7⁄16 35/16 43⁄8 2 221⁄2 4 9⁄16 67⁄16

 2ST 11⁄2 11⁄4    4 1⁄2

 3ST 2 11⁄2    4 5⁄8  

Pump,
Bomba  CP L W X Y Wt.,

Peso

 56 1⁄2  – 11⁄2 1⁄2  – 11⁄2 1⁄2  – 1 1⁄2  – 1 13 45

 143T — — 11⁄2 11⁄2 13 3⁄8 45

 145T 2 2 11⁄2  – 3 11⁄2  –  2 14 1⁄4 52

 182T 3 3 5 3 16 5⁄8 63

 184T 5 5 — 5 18 1⁄8 112

3500 RPM

Horsepower, Fuerza

Single Phase, 
Monofásicos

Three Phase, 
Trifásicos

 ODP TEFC ODP TEFC

Frame
Size,

Tamaño 
del 

Armazón

Available Motor and Bedplate Dimensions and Weights,   
Pesos y Dimensiones Disponibles de la Fundación y del Motor 

 56
 143T 8 26 6 7⁄8 31⁄8 22 3⁄8 23⁄8 1  30 1”
 145T

 182T 
 184T 

Shims,
Deflector Wt.

Max.,
Peso Máx.C Max.

NOTES:
1. Pump will be shipped 

with top vertical discharge 
position as standard. 
For other orientations, 
remove casing bolts, 
rotate discharge to 
desired position, replace 
and tighten 6mm bolts to 
5 – 6 lbs.-ft.

2. Motor dimensions 
may vary with motor 
manufacturers.

3. Dimensions in inches, 
weights   
in pounds.

4. For explosion proof 
motor dimensions consult 
factory for information.

5. Not to be used for 
construction purposes 
unless certified.

NOTAS:
1. Las bombas se 

transportarán con la 
descarga vertical superior 
como estándar. Para 
otras orientaciones, 
retirar los tornillos de la 
carcasa, rotar la descarga 
a la posición deseada, y 
reemplazar y apretar los 
tornillos de 6mm a 5 – 6 
libras-pies.

2. Las dimensiones del 
motor puede que varíen 
con los fabricantes.

3. Dimensiones en 
pulgadas, pesos en libras.

4. Para las dimensiones de 
los motores a prueba de 
explosión consultar con la 
fábrica para información.

5. No usar para propósitos 
de construcción sin 
certificar.

  HA HB HD HE HF HG HP
Wt.

Max.,
Peso
Máx

 131⁄2 7 3 3⁄4  2 1/8 23 51⁄8 7

 10 26 71⁄4  3 3⁄4 24 23⁄4  7⁄8 43 —

 Frame, Armazón

Motor Frame,
Armazón  
del Motor

 56 140 180

Dimensions and Weights
Dimensiones y Pesos

Pumpcatalog.com (800)-810-1053



Specifically designed for a broad 
range of general applications 
traditionally requiring various 
materials such as all iron, bronze 
fitted or all bronze construction.

•	 Water	circulation
•	 Booster	service
•	 Liquid	transfer
•	 Spray	system
•	 Chillers
•	 Washing/cleaning	systems
•	 Injection	molding	cooling
•		 Reverse	osmosis
•	 Air	scrubbers
•	 Heat	exchangers
•	 Filtration	systems
•	 Jockey	pumps
•	 OEM	applications
•	 General	water	services

Pressure  Booster System, 
Sistema de Aumento de Presión

TYPICAL APPLICATIONS, APLICACIONES TÍPICAS

Car Wash, Lavadero de Autos

Brewery, Fábrica de Cerveza

Pure Water/OEM, Agua Pura/OEM

Chiller, Enfriador

Diseñadas específicamente para 
una amplia variedad de aplicaciones 
generales, requiriendo tradicionalmente 
varios materiales, tales como hierro, 
bronce empotrado o todas las 
construcciones de bronce.

•  Circulación de agua
•  Aumento de presión
•  Transferencia de líquidos
•  Sistemas de aspersión
•  Enfriadores
•  Sistemas de lavado/limpieza
•  Enfriamiento con molde  
 por inyección  
•  Osmosis reversa
• Depuradores de aire
•  Termopermutadores
•  Sistemas de filtración
•  Bombas auxiliares
•  Aplicaciones OEM
•  Servicios generales de agua

Goulds is a registered trademark of Goulds Pumps Inc. and is used under license. 
© 2012 Xylem Inc.    BNPE R1     June 2012

Xylem Inc.
2881 East Bayard Street Ext., Suite A
Seneca Falls, NY 13148
Phone: (866) 325-4210 
Fax: (888) 322-5877
www.xyleminc.com/brands/gouldswatertechnology

Pumpcatalog.com (800)-810-1053
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SAFETY INSTRUCTIONS                  
TO AVOID SERIOUS OR FATAL PERSONAL INJURY 
OR MAJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL 
AND ON PUMP.
THIS MANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNIT 
AND MUST BE KEPT WITH THE PUMP.

This is a SAFETY ALERT SYMBOL. 
When you see this symbol on the pump 
or in the manual, look for one of the fol-
lowing signal words and be alert to the 
potential for personal injury or property 
damage.
Warns of hazards that WILL cause 
serious personal injury, death or major 
property damage.
Warns of hazards that CAN cause 
serious personal injury, death or major 
property damage.
Warns of hazards that CAN cause per-
sonal injury or property damage.

 NOTICE:  INDICATES SPECIAL INSTRUCTIONS  
 WHICH ARE VERY IMPORTANT AND  
 MUST BE FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS 
AND WARNINGS PRIOR TO PERFORMING ANY 
WORK ON THIS PUMP.
MAINTAIN ALL SAFETY DECALS.

UNIT NOT DESIGNED FOR USE 
WITH HAZARDOUS LIQUIDS OR 
FLAMMABLE GASES. THESE  
FLUIDS MAY BE PRESENT IN  
CONTAINMENT AREAS.

DESCRIPTION & SPECIFICATIONS:
The Models NPE (close-coupled) and NPE-F (frame-
mounted) are end suction, single stage centrifugal pumps 
for general liquid transfer service, booster applications, 
etc. Liquid-end construction is all AISI Type 316 stainless 
steel, stamped and welded. Impellers are fully enclosed, 
non-trimable to intermediate diameters. Casings are fitted 
with a diffuser for efficiency and for negligible radial shaft 
loading. 

Close-coupled units have NEMA 48J or 56J motors with 
C-face mounting and threaded shaft extension. Frame-
mounted units can be coupled to motors through a spacer 
coupling, or belt driven.

1. IMPORTANT:

1.1. Inspect unit for damage. Report any damage to car-
rier/dealer immediately.

1.2. Electrical supply must be a separate branch circuit 
with fuses or circuit breakers, wire sizes, etc., per 
national and local electrical codes. Install an all-leg 
disconnect switch near pump.

Always disconnect electrical power when 
handling pump or controls.

1.3. Motors must be wired for proper voltage. Motor wir-
ing  diagram is on motor nameplate. Wire size must 
limit maximum voltage drop to 10% of nameplate 
voltage at motor terminals, or motor life and pump 
performance will be lowered.

1.4. Always use horsepower-rated switches, contactor and 
starters.

1.5. Motor Protection
1.5.1. Single-phase: Thermal protection for single-

phase units is sometimes built in (check name-
plate). If no built-in protection is provided, use 
a contactor with a proper overload. Fusing is 
permissible.

1.5.2. Three-phase: Provide three-leg protection with 
properly sized magnetic starter and thermal 
overloads.

1.6. Maximum Operating Limits:
 Liquid Temperature: 250º F (120º C)
 Pressure: 125 PSI
 Starts Per Hour:  20, evenly distributed

1.7. Regular inspection and maintenance will increase 
service life. Base schedule on operating time. Refer to 
Section 8.

2. INSTALLATION:

2.1. General
2.1.1. Locate pump as near liquid source as possible 

(below level of liquid for automatic operation).
2.1.2. Protect from freezing or flooding.
2.1.3. Allow adequate space for servicing and ventila-

tion.
2.1.4. All piping must be supported independently of 

the  pump, and must “line-up” naturally.

Never draw piping into place by forcing the 
pump suction and discharge connections.

2.1.5. Avoid unnecessary fittings. Select sizes to keep 
friction losses to a minimum.

2.2. Close-Coupled Units
2.2.1. Units may be installed  horizontally, inclined or 

vertically.

Do not install with motor below pump. 
Any leakage or condensation will affect 
the motor.

2.2.2. Foundation must be flat and substantial to 
eliminate strain when tightening bolts. Use  
rubber mounts to minimize noise and vibration.

2.2.3. Tighten motor hold-down bolts before  
connecting  piping to pump.

2.3. Frame-Mounted Units
2.3.1. It is recommended that the bedplate be grouted 

to a foundation with solid footing. Refer to 
Figure 1. 

DANGER

WARNING

CAUTION

WARNING

Hazardous fluids
can cause fire,
burns or death.

CAUTION

CAUTION

CAUTION
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2.3.2. Place unit in position on wedges located at four 
points (two below approximate center of driver 
and two below approximate center of pump). 
Adjust wedges to level unit. Level or plumb suc-
tion and discharge flanges.

2.3.3. Make sure bedplate is not distorted and final 
coupling alignment can be made within the 
limits of movement of motor and by shimming, 
if necessary.

2.3.4. Tighten foundation bolts finger tight and build 
dam around foundation. Pour grout under 
bedplate making sure the areas under pump 
and motor feet are filled solid. Allow grout to 
harden 48 hours before fully tightening founda-
tion bolts.

2.3.5. Tighten pump and motor hold-down bolts 
before connecting the piping to pump.

3. SUCTION PIPING:

3.1. Low static suction lift and short, direct, suction pip-
ing is desired. For suction lift over 10 feet and liquid 
temperatures over 120 F, consult pump performance 
curve for Net Positive Suction Head Required.

3.2. Suction pipe must be at least as large as the suction 
connection of the pump. Smaller size will degrade 
performance.

3.3. If larger pipe is required, an eccentric pipe reducer 
(with straight side up) must be installed at the pump.

3.4. Installation with pump below source of supply
3.4.1. Install full flow isolation valve in piping for 

inspection and maintenance.

Do not use suction isolation valve to 
throttle pump.

3.5. Installation with pump above source of supply
3.5.1. Avoid air pockets. No part of piping should be 

higher than pump suction connection. Slope 
piping upward from liquid source.

3.5.2. All joints must be airtight.
3.5.3. Foot valve to be used only if necessary for 

priming, or to hold prime on intermittent 
service.

3.5.4. Suction strainer open area must be at least 
triple the pipe area.

3.6. Size of inlet from liquid source, and minimum sub-
mergence over inlet, must be sufficient to prevent air 
entering pump through vortexing. See Figures 2-5.

3.7. Use 3-4 wraps of Teflon tape to seal threaded  
connections.

4. DISCHARGE PIPING:

4.1. Arrangement must include a check valve located 
between a gate valve and the pump. The gate valve 
is for regulation of capacity, or for inspection of the 
pump or check valve.

4.2. If an increaser is required, place between check valve 
and pump.

4.3. Use 3-4 wraps of Teflon tape to seal threaded connec-
tions.

5. MOTOR-TO-PUMP SHAFT ALIGNMENT:

5.1. Close-Coupled Units
5.1.1. No field alignment necessary.

5.2. Frame-Mounted Units
5.2.1. Even though the pump-motor unit may have 

a factory alignment, this could be disturbed in 
transit and must be checked prior to running. 
See Figure 6.

5.2.2. Tighten all hold-down bolts before checking 
the alignment.

5.2.3. If re-alignment is necessary, always move the 
motor. Shim as required.

Figure 2

Figure 5
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D D

H min.
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Finished grouting
(1/4") Grout hole Base

Leveling wedges or shims—left in place

Top of foundation—
clean and wet down

Sleeve

Washer

Lug

(1/2 to 3/4")
Allowance
for leveling

Wood
frame

Figure 1

Grout

CAUTION
Parallel

Figure 6

Angular
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5.2.4. Parallel misalignment - shafts with axis paral-
lel but not concentric. Place dial indicator on 
one hub and rotate this hub 360 degrees while 
taking readings on the outside diameter of  
the other hub. Parallel alignment occurs when 
Total Indicator Reading is .005", or less.

5.2.5. Angular misalignment - shafts with axis con-
centric but  not parallel. Place dial indicator 
on one hub and rotate this hub 360 degrees 
while taking readings on the face of the other 
hub. Angular alignment is achieved when Total 
Indicator Reading is .005", or less.

5.2.6. Final alignment is achieved when parallel and 
angular requirements are satisfied with motor 
hold-down bolts tight.

Always recheck both alignments after 
making any adjustment.

6. ROTATION:

6.1. Correct rotation is right-hand (clockwise when 
viewed from the motor end). Switch power on and 
off quickly. Observe shaft rotation. To change rota-
tion:
6.1.1. Single-phase motor: Non-reversible.
6.1.2. Three-phase motor: Interchange any two 

power supply leads.

7. OPERATION:

7.1. Before starting, pump must be primed (free of air 
and suction pipe full of liquid) and discharge valve 
partially open.

Pumped liquid provides lubrication. If 
pump is run dry, rotating parts will seize 

and mechanical seal will be damaged. Do not operate 
at or near zero flow. Energy imparted to the liquid is 
converted into heat. Liquid may flash to vapor. Rotating 
parts require liquid to prevent scoring or seizing.

7.2. Make complete check after unit is run under operat-
ing conditions and temperature has stabilized. Check 
for expansion of piping. On frame-mounted units 
coupling alignment may have changed due to the 
temperature differential between pump and motor. 
Recheck alignment.

8. MAINTENANCE:

8.1. Close-Coupled Unit. Ball bearings are located in and 
are part of the motor. They are permanently lubri-
cated. No greasing required.

8.2. Frame-Mounted Units
8.2.1. Bearing frame should be regreased every 2,000 

hours or 3 month interval, whichever occurs 
first. Use a #2 sodium or lithium based grease. 
Fill until grease comes out of relief fittings, or 
lip seals, then wipe off excess.

8.2.2. Follow motor and coupling manufacturers’ 
lubrication instructions.

8.2.3. Alignment must be rechecked after any mainte-
nance work involving any disturbance of the unit.

9. DISASSEMBLY:

Complete disassembly of the unit will be described. Pro-
ceed only as far as required to perform the maintenance 
work needed.

9.1. Turn off power.

9.2. Drain system. Flush if necessary.

9.3. Close-Coupled Units: Remove motor hold-down 
bolts.

Frame-Mounted Units: Remove coupling, spacer, cou-
pling guard and frame hold-down bolts.

9.4. Disassembly of Liquid End
9.4.1. Remove casing bolts (370).
9.4.2. Remove back pull-out assembly from casing 

(100).
9.4.3.  Remove impeller locknut (304).

Do not insert screwdriver between impel-
ler vanes to prevent rotation of close-

coupled units. Remove cap at opposite end of motor. A 
screwdriver slot or a pair of flats will be exposed. Using 
them will prevent impeller damage.

9.4.4. Remove impeller (101) by turning counter-
clockwise when looking at the front of the 
pump. Protect hand with rag or glove.

Failure to remove the impeller in a 
counter-clockwise direction may damage 
threading on the impeller, shaft or both.

9.4.5. With two pry bars 180 degrees apart and 
inserted between the seal housing (184) and the 
motor adapter (108), carefully separate the two 
parts. The mechanical seal rotary unit (383) 
should come off the shaft with the seal housing.

9.4.6. Push out the mechanical seal stationary seat 
from the motor side of the seal housing.

9.5. Disassembly of Bearing Frame
9.5.1. Remove bearing cover (109).
9.5.2. Remove shaft assembly from frame (228).
9.5.3. Remove lip seals (138 and 139) from bearing 

frame and bearing cover if worn and are being 
replaced.

9.5.5. Use bearing puller or arbor press to remove 
ball bearings (112 and 168).

CAUTION

CAUTION

CAUTION

CAUTION
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10. REASSEMBLY:

10.1. All parts should be cleaned before assembly.

10.2. Refer to parts list to identify required replacement 
items. Specify pump index or catalog number when 
ordering parts.

10.3. Reassembly is the reverse of disassembly.
10.3.1. Impeller and impeller locknut assembled 

onto motor shaft with 10 ft-lbs of torque.

10.4. Observe the following when reassembling the bear-
ing frame.
10.4.1. Replace lip seals if worn or damaged.
10.4.2. Replace ball bearings if loose, rough or noisy       

when rotated.
10.4.3. Check shaft for runout. Maximum permis-

sible is .002" T.I.R.

10.5. Observe the following when reassembling the 
liquid-end.
10.5.1. All mechanical seal components must be 

in good condition or leakage may result. 
Replacement of complete seal assembly, 
whenever seal has been removed, is good 
standard practice.

It is permissible to use a light lubricant, such 
as glycerin, to facilitate assembly. Do not 
contaminate the mechanical seal faces with 
lubricant.

10.5.2. Inspect casing O-ring (513) and replace if 
damaged. This O-ring may be lubricated 
with petroleum jelly to ease assembly.

10.5.3. Inspect guidevane O-ring (349) and replace 
if worn.

Do not lubricate guidevane O-ring (349). 
Insure it is not pinched by the impeller on 
reassembly.

10.6. Check reassembled unit for binding. Correct as 
required.

10.7. Tighten casing bolts in a star pattern to prevent O-
ring binding.

CAUTION

 11. TROUBLE SHOOTING CHART:

MOTOR NOT RUNNING:
(See causes 1 thru 6)

LITTLE OR NO LIQUID DELIVERED:
(See causes 7 thru 17)

POWER CONSUMPTION TOO HIGH:
(See causes 4, 17, 18, 19, 22)

EXCESSIVE NOISE AND VIBRATION:
(See causes 4, 6, 9, 13, 15, 16, 18, 20, 21, 22)

PROBABLE CAUSE:
  1. Tripped thermal protector
  2. Open circuit breaker
  3. Blown fuse
  4. Rotating parts binding
  5. Motor wired improperly
  6. Defective motor
  7. Not primed
  8. Discharge plugged or valve closed
  9. Incorrect rotation
10. Foot valve too small, suction not submerged,  

 inlet screen plugged
11. Low voltage
12. Phase loss (3-phase only)
13. Air or gasses in liquid
14. System head too high
15. NPSHA too low:
 Suction lift too high or suction losses excessive.  

 Check with vacuum gauge.
16. Impeller worn or plugged
17. Incorrect impeller diameter
18. Head too low causing excessive flow rate
19. Viscosity or specific gravity too high
20. Worn bearings
21. Pump or piping loose
22. Pump and motor misaligned
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 Item 383 Mechanical Seal (5⁄8” seal)
 Rotary Stationary Elastomers Metal Parts Part No.
 

Carbon
  EPR  10K18

  
Sil-Carbide

 Viton 
316SS

 10K55
 

Sil-Carbide
  EPR  10K81

   Viton  10K62

NPE STANDARD REPAIR PARTS LIST
 Item   Materials of
 No. Description Construction
 100 Casing  
 101 Impeller    
 108A  Motor adapter with foot AISI 316L
 108B Motor adapter less foot Stainless Steel
 108C Motor adapter with foot and flush 
 108D Motor adapter less foot with flush  
 123 Deflector  BUNA-N
 184A Seal housing std. 

AISI 316L S.S.
 184B Seal housing with seal flush 
 

240
 Motor support 300 S.S.

  Rubber channel  Rubber
 304 Impeller locknut AISI 316 S.S.
 347 Guidevane  AISI 316L S.S.
   Viton (standard)
 349 Seal-Ring, guidevane EPR
   BUNA
 370 Socket head screw, casing AISI 410 S.S.
 371 Bolts, motor Steel/plated
 383 Mechanical seal 
 408 Drain and vent plug, casing AISI 316 S.S.
   Viton (standard)
 412B O-Ring, drain plugs EPR
   BUNA
   Viton (standard)
 513 O-Ring, casing  EPR
   BUNA

NOTE: OPTIONAL SEAL FLUSH COMPONENTS

NOTE: Close coupled units supplied with ½ HP 1750 RPM, ½ - 3 HP Explosion 
Proof or 5 HP motors, utilize motor adapter less foot and a footed motor.

NOTE: Frame mounted units (NPE-F) utilize the XS Power frame and motor 
adapter less foot. For repair parts for the power frame refer to the XS-Power 
frame repair parts page in the parts section of your catalog. To order the power 
frame complete order item 14L61.

MECHANICAL SEAL APPLICATION CHART
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GOULDS PUMPS LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Pumps.
Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty period. The 
warranty period shall exist for a period of twelve (12) months from date of installation or eighteen (18) months from date of manufacture, which-
ever period is shorter.
A dealer who believes that a warranty claim exists must contact the authorized Goulds Pumps distributor from whom the pump was purchased 
and furnish complete details regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Pumps Customer 
Service Department.

The warranty excludes:
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstallation costs of repaired equipment;
(c) Reinstallation costs of replacement equipment;
(d) Consequential damages of any kind; and,
(e) Reimbursement for loss caused by interruption of service.

For purposes of this warranty, the following terms have these definitions:
(1) “Distributor” means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Pumps and  
 the dealer in purchases, consignments or contracts for sale of the subject pumps.
(2) “Dealer” means any individual, partnership, corporation, association, or other legal relationship which engages in the business of selling or  
 leasing pumps to customers.
(3) “Customer” means any entity who buys or leases the subject pumps from a dealer. The “customer” may mean an individual, partnership,  
 corporation, limited liability company, association or other legal entity which may engage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

ITT

Goulds Pumps, G&L and the ITT Engineered Blocks Symbol are  
registered trademarks and tradenames of ITT Corporation.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

IM013   Revision Number 8     April, 2008
© 2008 ITT Corporation

Engineered for life

Commercial Water
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BUTTERBALL BUTTERFLY VALVES

Model Number: BB-SCS02 (threaded ends)
Model Number: NYC Indicator
Model Number: BBVSCS02 (3 piece with grooved ends)
         Size: 2”
Model Number: BBVCS02 (unibody with grooved ends)
         Size: 2 1/2”
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CONTROL BOX

Model Number: RPC-115230V-50A



P:\ACAD\BIBLIO\RPC\RPC-0000 Model (1) - RPC-0000.pdf http://www.firewatersystemsinc.com/pdfs/tornatech/RPC-0000.pdf

1 of 2 8/9/2013 1:42 PM



P:\ACAD\BIBLIO\RPC\RPC-0000 Model (1) - RPC-0000.pdf http://www.firewatersystemsinc.com/pdfs/tornatech/RPC-0000.pdf

2 of 2 8/9/2013 1:42 PM
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ALARM SWITCH

Model Number: VSR-SF
Rating: UL-listed
Service Pressure: up to 250 psi
Minimum Flow Rate for Alarm: 10 GPM
Contact Ratings: 15 Amps at 125/250 VAC

30
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CHARLOTTE PVC 400 SANITARY TEE

Model Number: PVC 400 03463
Location: Wet wall
Diameter:1 1/2”
Available: Charlotte Pipe and Foundary Company
Price: $7.82
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WATTS WATERPEX TUBING WPTC08-10R

Model Number: WPTC08-10R
Location: Wet wall
Use: Hot & Cold water 
Outside Diameter: 3/4”
Length: 20 foot
Available: WATTS
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4” F480 WELL CASING SCHEDULE 40 

Model Number: SCHEDULE 40
Location: Wet wall
Outside Diameter:4 1/2”
Inside Diameter: 4”
Available: JM Eagle
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1 1/2” XIRTEC140 IPEX SCHEDULE 40 PVC

Location: Wet wall
Diameter:1 1/2”
Maximum Pressure: 330 psi
Available: IPEX USA LLC
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DAYTON SHALLOW WELL JET PUMP SYSTEM

Model Number: 5UXK8
Location: Asphalt on North side
Dimensions:
	 Length: 21.1875”
	 Width: 11.5”
	 Height: 20”
Tank: 6 galloons
Electrical:
	 Amps: 10.8/5.5
	 Voltage: 115/230 V
Available: Grainger Corporate Office
Price: $445.25
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LIBERTY COMMERCIAL SINK PUMP SYSTEM

Model Number: 405
Above Grade, ½ HP
Voltage: 115
Amps: 7.3
Max Temp: 180 degrees Fahrenheit
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500 GALLON T VERTICAL WATER STORAGE TANKS

Model Number: N-43101 
Location: Outside North Side
Quantity: 2
Dimensions:
	 Height: 73”
	 Diameter: 48”
Storage Capacity: 500 Gallons 
Fill opening: 16”
Finish: Black
Available: The Tank Source
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305 GALLON NORWESCO VERTICAL WATER STORAGE TANKS

Model Number: N-40702
Location: Outside North Side
Quantity: 1
Dimensions:
	 Height: 49”
	 Diameter: 46”
Storage Capacity: 305 Gallons 
Fill opening: 16 3/8”
Finish: Black
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STEIBEL ELTRON TEMPRA 20 PLUS ELECTRIC TANKLESS 
WATER HEATER

Model Number: 094922100658
Location: Bathroom
Dimensions:
	 Diameter: 4 5/8”
	 Width: 16 5/8”
	 Height: 14 1/2”
Available: Steibel Eltron
Price: 
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PRE-CHARGED PRESSURE TANKS

Model Number: FP7100H-OH
Location: Pavement on North Wall
Dimensions:
	 12” x 14”
Tank Precharge: 40 psi Nitrogen-rich charge
Maximum Pressure Rating: 100 psi
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SHALLOW WELL JET PUMP

Model Number: FP401215H-10
Location: Pavement on North Wall
Max Pressure: 77psi
Maximum Capacity: 8 GPM
AMP Draw (full load): 9.4 amps
Maximum Water Temperature: 120 Degrees F
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ADJUSTABLE THREE WAY THERMOPLASTIC MIXING VALVE

Model Number: 521 SERIES
Setting Range: 85-150 Degrees
Max Working Pressure: 200 psi
Minimum Flow rate for optimal performance: 1.3 GPM
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PEX PIPING
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PENGUIN TOILETS HIGH EFFICIENCY WATER SENSE ROUND

Model Number: 509
Location: Connecting Device for Wooden Crates
Dimensions:
	 Diameter: 27.56”
	 Height: 30.51”
	 Width: 18.63”
Finish: Vitreous China
Available: Lowes
Price: $129.00
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KRAUS UNDER MOUNT SINGLE BOWL 15-GAUGE 
STAINLESS STEEL KITCHEN SINK

Model Number: KBU14
Location: Kitchen
Dimensions:
	 Length: 30”
	 Width: 18”
	 Height: 10”
Finish: Stainless Steel
Available: surplusdecor.com
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KRAUS 15” WHITE CERAMIC SQUARE BATHROOM SINK

Model Number: KCV-120-CH
Location: Bathroom
Price: $120
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KRAUS SOAP DISPENSER

Model Number: SD-20
Location: Kitchen Sink
Color: Stainless Steel
Length: 4.5”
Height: 3”
Hole Diameter Required: 1.25”
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STERLING ACCLAIM WHITE OVAL RECTANGULAR SKIRTED 
TUB

Model Number: 71091128-0
Location: Bathroom
Dimensions:
	 Length: 60”
	 Width: 30”
	 Height: 15”
Finish: White
Available: Lowes
Price: $290.16
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KRAUS SINGLE HANDLE GOOSENECK KITCHEN FAUCET 
WITH PULL OUT SPRAY

Model Number: KPF-1621
Location: Kitchen
Dimensions:
	 Spout Height: 18.5”
Finish: Stainless Steel
Available: faucetdirect.com
Price: $69.95
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ELITE TALL SINGLE HANDLE SINK FAUCET

Model Number: F371023C
Location: Bathroom
Finish: Polished Chrome
Price: $75.00
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KOHLER CORALAIS POLISHED CHROME 1-HANDLE TUB 
& SHOWER FAUCET TRIM KIT WITH SINGLE FUNCTION 
SHOWERHEAD

Model Number: T15601-7-CP
Location: Bathroom
Showerhead Width: 3.97”
Finish: Polished Chrome
Available: Lowes
Price:$37.13
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EMONITOR 24R

Model Number: 24R
Location: Electrical Panel/2nd Bedroom
Features
	 xPod: external temperature/RH monitors
	 22 circuit monitors, plus 2 mains, plus one renewable energy circuit 
	 external RH & temperature sensors
Powerwise
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LUNOS E2

Model Number: e2
Location: pair- bathroom, bedrooms, living room & kitchen
Dimensions:
	 Length: 12”
	 Width: 6”
	 Height: 6”
Weight: 12.2 lbs
Humidity Recovery: 20%-30%
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MITSUBISHI MR. SLIM MINI SPLIT HEAT PUMP

Exterior:
Model Number: MXZ-2B20NA-1
Location: North Exterior Wall
Dimensions: 
	 Width: 33 1/6”
	 Height: 27 15/16”
	 Diameter: 13”
Weight: 130 lbs

Interior:
Model Number: MSZ-FE09NA-8
Location: Kitchen
Dimensions: 
	 Width: 33 1/6”
	 Height: 10 1/8”
	 Diameter: 11 5/8”
Weight: 27 lbs



































Job Name: Location: Date:

Purchaser: Engineer:

Submitted to: For       Reference       Approval       Construction

System Designation: Schedule No.:   

Cooling*
Rated Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14,100 Btu/h
Capacity Range . . . . . . . . . . . . . . . . . . . . . . . .3,800 - 17,000 Btu/h
SEER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.5
Total Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,170 W
Heating at 47°F*
Rated Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18,000 Btu/h
Capacity Range . . . . . . . . . . . . . . . . . . . . . . . .4,800 - 21,100 Btu/h
HSPF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0
Total Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,500 W
Heating at 17°F*
Rated Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11,900 Btu/h
Rated Total Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,200 W
Maximum Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . .13,700 Btu/h
Maximum Total Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,650 W
* Rating Conditions (Cooling) - Indoor: 80ºF (27ºC) DB, 67ºF (19ºC) WB; Outdoor: 95ºF 
(35ºC) DB, 75ºF (24ºC) WB.
(Heating at 47ºF) - Indoor: 70ºF (21ºC) DB, 60ºF (16ºC) WB; Outdoor: 47ºF (8ºC) DB, 43ºF (6ºC) WB.
(Heating at 17ºF) - Indoor: 70ºF (21ºC) DB, 60ºF (16ºC) WB; Outdoor: 17ºF (-8ºC) DB, 15ºF (-9ºC) WB.

Electrical Requirements
Power Supply . . . . . . . . . . . . . . . . . . . . 208 / 230V, 1-Phase, 60 Hz
Breaker Size. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 A
Voltage
Indoor - Outdoor S1-S2 . . . . . . . . . . . . . . . . . . . . . . AC 208 / 230V
Indoor - Outdoor S2-S3 . . . . . . . . . . . . . . . . . . . . . . . . . DC 12-24V
Indoor - Remote Controller . . . . . . . . . . . . . . . . . . . . . . . . . .DC 12V

OPERATING RANGE

Indoor Intake Air Temp. Outdoor Intake Air Temp.

Cooling
Maximum 90°F (32°C) DB,

73°F (23°C) WB 115°F (46°C) DB

Minimum 67°F (19°C) DB,
57°F (14°C) WB 14°F (-10°C) DB

Heating
Maximum 80°F (27°C) DB,

67°F (19°C) WB
75°F (24°C) DB,
65°F (18°C) WB

Minimum 70°F (21°C) DB,
60°F (16°C) WB

-4°F (-20°C) DB,
-5°F (-21°C) WB

Indoor Unit
MCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 A
Fan Type x Quantity . . . . . . . . . . . . . . . . . . . . . . . . . Sirocco Fan x 3
Fan Motor Type . . . . . . . . . . . . . Direct-driven DC Brushless Motor
Fan Motor Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 W
Fan Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.74 F.L.A.
Airflow (Lo - Med - Hi). . . . . . . . . . . . . . . . 353 - 441 - 529 Dry CFM

317 - 396 - 476 Wet CFM
Air Filter . . . . . . . . . . . . . . . . . . . . . . . . . Polypropylene Honeycomb
External Static Pressure. . . . . . . . . . . .0.02 - 0.06 - 0.14 - 0.20"WG
Sound Pressure Level (Lo - Med - Hi) . . . . . . . . . 30 - 34 - 37 dB(A)

DIMENSIONS UNIT INCHES / MM
W 39 / 990
D 27-9/16 / 700
H 7-7/8 / 200

Weight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .54 lbs. / 24 kg 
External Finish . . . . . . . . . . . . . . . . . . . . . . Galvanized-steel Sheets
Field Drainpipe Size O.D. . . . . . . . . . . . . . . . . . . . . . .1-1/4" / 32 mm
Wall-mounted Remote Controller . . . . . . . . . . . . . . . . . PAR-21MAA 

(see Data Submittal Sheet)

Outdoor Unit
Compressor . . . . . . . . . . . . . . . . . . .DC Inverter-driven Twin Rotary
MCA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 A
MOCP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 A
Fan Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.50 F.L.A.
Sound Pressure Level
   Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 dB(A)
   Heating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 dB(A)

DIMENSIONS INCHES / MM
W 31-1/2 / 800
D 11-1/4 / 285
H 21-5/8 / 550

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 lbs. / 36 kg
External Finish . . . . . . . . . . . . . . . . . . . . . . Munsell No. 3Y 7.8 / 1.1

Refrigerant Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R410A
Refrigerant Pipe Size O.D.
   Gas Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1/2" / 12.7 mm
   Liquid Side. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1/4" / 6.35 mm
Max. Refrigerant Pipe Length. . . . . . . . . . . . . . . . . . . . . . 65' / 19 m
Max. Refrigerant Pipe Height Difference . . . . . . . . . . . . . 40' / 12 m
Connection Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Flared

SUbMITTAl DATA: SEZ-KD15NA & SUZ-KA15NA            15,000 bTU/H HORIZONTAl-DUCTED HEAT-PUMP SYSTEMS

Indoor Unit: SEZ-KD15NA

Remote Controller: PAR-21MAA Outdoor Unit: SUZ-KA15NA

OPTIONAl ACCESSORIES
Indoor Unit
• M-NET Control Adapter (MAC-399IF)
• External Heat Adapter (PAC-YU25HT)
• CN24 Relay Kit (CN24RELAY-KIT-CM)
• Three-pole Disconnect Switch (TAZ-MS303)

Outdoor Unit
• Drain Pan Heater (MAC-640BH-U)
• Drain Socket (MAC-860DS)

GENERAl FEATURES
• Horizontal-ducted indoor unit for residential applications
• Ultra thin body: 7-7/8" high
• Built-in drain mechanism for condensate removal; lifts to 21-11/16"
• Air filter is included with indoor unit
• Quiet operation ― as low as 23 dBA
• PAR-21MAA wired remote controller is included
• Indoor unit powered from outdoor unit using A-Control
• Automatic fan speed control
• Auto restart following a power outage
• Limited warranty: five years on parts and defects and seven years on 

compressors
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SEZ-KD15NA
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DImENSIoNS: SEZ-KD15NA
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3400 Lawrenceville Suwanee Rd
Suwanee, GA 30024
Tele: 678-376-2900 • Fax: 800-889-9904
Toll Free: 800-433-4822 (#3)
www.mehvac.com
Specifications are subject to change without notice.C SD - SEZ-KD15NA & SUZ-KA15NA - 201003   © MITSUBISHI ELECTRIC / HVAC 2010
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Delta T 90
HVAC Load Calculations

for

Prepared By:

Brian Sager
ARC Mechanical Contractors, Inc.

229 Depot Street
Bradford, VT 05033

802-222-9255
Tuesday, August 06, 2013

Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.



Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
ARC Mechanical Contractors Delta T 90
Bradford, VT  05033 Page 2

Project Report
General Project Information
Project Title: Delta T 90
Designed By: Brian Sager
Project Date: Tuesday, February 07, 2012
Company Name: ARC Mechanical Contractors, Inc.
Company Representative: Brian Sager
Company Address: 229 Depot Street
Company City: Bradford, VT 05033
Company Phone: 802-222-9255
Company Fax: 802-222-5111
Company E-Mail Address: bsager@arcmech.com
Company Website: www.arcmech.com

Design Data
Reference City: Barre, Vermont
Building Orientation: Front door faces North
Daily Temperature Range: Medium
Latitude: 44 Degrees
Elevation: 600 ft.
Altitude Factor: 0.979

Outdoor Outdoor Outdoor Indoor Indoor Grains
Dry Bulb Wet Bulb Rel.Hum Rel.Hum Dry Bulb Difference

Winter: -11 -11.42 n/a n/a 72 n/a
Summer: 86 69 43% 50% 75 15

Check Figures
Total Building Supply CFM: 142 CFM Per Square ft.: 0.152
Square ft. of Room Area: 936 Square ft. Per Ton: 3,794
Volume (ft³) of Cond. Space: 8,267
Building Loads
Total Heating Required Including Ventilation Air: 11,081 Btuh 11.081 MBH
Total Sensible Gain: 2,135 Btuh 72 %
Total Latent Gain: 825 Btuh 28 %
Total Cooling Required Including Ventilation Air: 2,960 Btuh 0.25 Tons (Based On Sensible + 

Latent)

Notes
Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data 
at your design conditions.

C:\Program Files (x86)\Elite\Rhvac 9\Projects\Delta T House.rh9 Tuesday, August 06, 2013, 7:58 AM



Rhvac - Residential & Light Commercial HVAC Loads Elite Software Development, Inc.
ARC Mechanical Contractors Delta T 90
Bradford, VT  05033 Page 3

Total Building Summary Loads
Component
Description

Area
Quan

Sen
Loss

Lat
Gain

Sen
Gain

Total
Gain

1G-hf-f: Glazing-Triple pane, fixed sash, heat-absorbing, 
insulated fiberglass frame, u-value 0.085, SHGC 0.3

152 1,073 0 1,006 1,006

11P: Door-Metal - Polyurethane Core 53.3 376 0 100 100
14B1-13.25s: Wall-structural insulated panel (SIP), R -

3.85 per inch EPS core, stucco or wood siding, 
interior finish, 13.25 inch R-49.02 SIP panels

1119.6 2,044 0 163 163

18B1-59c: Roof/Ceiling-Roof Joists Between Roof Deck 
and Ceiling or Foam Encapsulated Roof Joists, 
Spray Foam Insulation, White or Light Color Asphalt 
Shingle, Any Wood Shake, Dark or Medium Color 
Tile, Slate or Concrete, Light or Unpainted Metal, 
Light or Silver Membrane, Light Tar and Gravel, R-59 
closed cell 2 lb. spray foam, 9.5 inches in 2 x 10 joist 
cavity, 1 inch on joist

936.2 1,321 0 207 207

20R1-31cp: Floor-Over open crawl space or garage, 
Radiant, spray foam insulation, R-31 closed cell 2 lb. 
spray foam insulation, 5 inches in 2 x 10 joist cavity, 
any cover

789.6 2,217 0 123 123

Subtotals for structure: 7,031 0 1,599 1,599
People: 0 0 0 0
Equipment: 0 0 0
Lighting: 0 0 0
Ductwork: 0 0 0 0
Infiltration: Winter CFM: 41, Summer CFM: 41 3,693 419 489 908
Ventilation: Winter CFM: 40, Summer CFM: 40 357 406 47 453
Exhaust: Winter CFM: 40, Summer CFM: 40
Total Building Load Totals: 11,081 825 2,135 2,960

Check Figures
Total Building Supply CFM: 142 CFM Per Square ft.: 0.152
Square ft. of Room Area: 936 Square ft. Per Ton: 3,794
Volume (ft³) of Cond. Space: 8,267
Building Loads
Total Heating Required Including Ventilation Air: 11,081 Btuh 11.081 MBH
Total Sensible Gain: 2,135 Btuh 72 %
Total Latent Gain: 825 Btuh 28 %
Total Cooling Required Including Ventilation Air: 2,960 Btuh 0.25 Tons (Based On Sensible + 

Latent)
Notes
Rhvac is an ACCA approved Manual J and Manual D computer program.
Calculations are performed per ACCA Manual J 8th Edition, Version 2, and ACCA Manual D.
All computed results are estimates as building use and weather may vary.
Be sure to select a unit that meets both sensible and latent loads according to the manufacturer's performance data 
at your design conditions.

C:\Program Files (x86)\Elite\Rhvac 9\Projects\Delta T House.rh9 Tuesday, August 06, 2013, 7:58 AM
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BIONAIRE SMALL SPACE MINI DEHUMIDIFIER 

Model: BDQ01-UC
Location: Bathroom 
Dimensions: 
	 Depth: 6 1/2” 
	 Height: 17 11/16” 
	 Width: 9 13/16” 
Available: Global Industrial 
Price: $42.95
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ELECTRICALDIVISION 26
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SER 4/0 ALUMNAFLEX

Style: SER
Location: Line voltage power transer to electrical device throughout house
Type: XHHW-2
600 Volts
Stranded Aluminum 
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BLAZESTOP INTUMESCENT FIRESTOP CAULK

Model Number: WF320
Location: Inside Walls where gaps are formed from electrical wiring
ASTM E-814
Rating: UL 1479
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GALVAN COPPER COATED GROUND ROD

Ground Electrical System 
Dimensions: 5/8”
Copper Coated 
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GALVAN ROD CLAMP

Ground Electrical System 
Dimensions: 5/8”
Copper Alloy 
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GROUNDING ELECTRODE CONDUCTOR

Type: 4 AWG
Material: Copper
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RACEWAY AND CONDUIT

Electric Non-metallic Tubing used as raceway or conduit through walls of house
Rigid PVC Schedule 40 Conduit
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Product Specifications

PVC Industrial Pipe: Schedule 40
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Application:
Corrosion resistant pressure pipe, IPS sizes 1/8" through 24", for use at temperatures up to and including 140°F. Pressure rating 
(120 psi to 810 psi) varies with schedule, pipe size, and temperature as stated in Georg Fischer Harvel LLC engineering bulletin (Product
Bulletin 112/401). Pipe is also suitable for PVC plastic drain, waste, and vent (DWV) applications. Generally resistant to most acids, bases,
salts, aliphatic solutions, oxidants, and halogens. Chemical resistance data is available and should be referenced for proper material selec-
tion. Pipe exhibits excellent physical properties and flammability characteristics (independently tested flame and smoke characteristics-
ULC). Typical applications include: chemical processing, plating, high purity applications, potable water systems, water and wastewater
treatment, drainage, irrigation, agricultural, and other applications involving corrosive fluid transfer.  

Scope:
This specification outlines minimum manufacturing requirements for Polyvinyl Chloride (PVC) Schedule 40 iron pipe size (IPS) pressure
pipe. This pipe is intended for use in applications where the fluid conveyed does not exceed 140°F. This pipe meets and or exceeds the
industry standards and requirements as set forth by the American Society for Testing and Materials (ASTM D1785 & D2665) and the
National Sanitation Foundation (NSF International STD 61 & Std 14).

PVC Materials:
The material used in the manufacture of the pipe shall be domestically produced rigid polyvinyl chloride (PVC) compound, Type I 
Grade I, with a Cell Classification of 12454 as defined in ASTM D1784, trade name designation H707 PVC. This compound shall be 
white or gray in color as specified, and shall be approved by NSF International for use with potable water (NSF Std 61). 

Dimensions:
All sizes of PVC Schedule 40 pipe shall be manufactured in strict accordance to the requirements of ASTM D1785 for physical dimensions
and tolerances. PVC Sch 40 pipe sizes 1-1/4" through 24" diameters shall also meet the requirements of ASTM D2665 Standard Specification
for PVC plastic drain, waste and vent (DWV) pipe and shall be dual marked as such. Each production run of pipe manufactured in 
compliance to the standard, shall also meet or exceed the test requirements for materials, workmanship, burst pressure, flattening, 
and extrusion quality defined in ASTM D1785 and ASTM D2665 as applicable. All belled-end pipe shall have tapered sockets to create an
interference-type fit, which meet or exceed the dimensional requirements and the minimum socket length for pressure-type sockets as
defined in ASTM D2672. All PVC Schedule 40 pipe must also meet the requirements of NSF Standard 14 and CSA Standard B137.3 rigid
PVC pipe for pressure applications, and shall bear the mark of these Listing agencies. This pipe shall have a flame spread rating of 0-25
when tested for surface burning characteristics in accordance with CAN/ULC-S102-2-M88 or equivalent.  

Marking:
Product marking shall meet the requirements of ASTM D1785 and ASTM D2665 as applicable and shall include: the manufacturer’s 
name (or the manufacturer’s trademark when privately labeled); the nominal pipe size; the material designation code; the pipe 
schedule and pressure rating in psi for water @ 73°F; the ASTM designation D1785; the ASTM designation D2665 (when dual marked);
the independent laboratory’s seal of approval for potable water usage; and the date and time of manufacture. 

Sample Specification:
All PVC Schedule 40 pipe shall be manufactured from a Type I, Grade I Polyvinyl Chloride (PVC) compound with a Cell Classification of
12454 per ASTM D1784. The pipe shall be manufactured in strict compliance to ASTM D1785 and D2665 (where applicable), consistently
meeting and/or exceeding the Quality Assurance test requirements of these standards with regard to material, workmanship, burst 
pressure, flattening, and extrusion quality. The pipe shall be manufactured in the USA, using domestic materials, by an ISO 9001 
certified manufacturer. Standard lengths of pipe sizes 6" and larger shall be beveled each end by the pipe manufacturer. All pipe shall 
be stored indoors after production at the manufacturing site until shipped from factory. This pipe shall carry the National Sanitation
Foundation (NSF) seal of approval for potable water applications. All pipe shall be manufactured by Georg Fischer Harvel LLC. 
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Product Specifications

PVC Industrial Pipe: Schedule 40

PV
C

Schedule
40

Pipe
ProductSpecifications

Schedule 40 Dimensions 
Nom. Pipe Average Min. Nom. Max.
Size (in.) O.D. I.D. Wall Wt./Ft. W.P.

1/8 0.405 0.249 0.068 0.051 810
1/4 0.540 0.344 0.088 0.086 780
3/8 0.675 0.473 0.091 0.115 620
1/2 0.840 0.602 0.109 0.170 600
3/4 1.050 0.804 0.113 0.226 480
1 1.315 1.029 0.133 0.333 450

* 1-1/4 1.660 1.360 0.140 0.450 370
* 1-1/2 1.900 1.590 0.145 0.537 330
* 2 2.375 2.047 0.154 0.720 280

2-1/2 2.875 2.445 0.203 1.136 300
* 3 3.500 3.042 0.216 1.488 260

3-1/2 4.000 3.521 0.226 1.789 240
* 4 4.500 3.998 0.237 2.118 220

5 5.563 5.016 0.258 2.874 190
* 6 6.625 6.031 0.280 3.733 180
* 8 8.625 7.942 0.322 5.619 160 
* 10 10.750 9.976 0.365 7.966 140 
* 12 12.750 11.889 0.406 10.534 130
* 14 14.000 13.073 0.437 12.462 130
* 16 16.000 14.940 0.500 16.286 130
* 18 18.000 16.809 0.562 20.587 130
* 20 20.000 18.743 0.593 24.183 120
* 24 24.000 22.544 0.687 33.652 120

* Denotes these sizes are dual marked as being in compliance with both ASTM D1785 (pressure
pipe) and ASTM D2665 (drain, waste & vent pipe- DWV).

The pressure ratings given are for water, non-shock, @ 73°F. 
The following temperature de-rating factors are to be applied 
to the working pressure ratings (WP) listed when operating at 
elevated temperatures.

Multiply the working pressure
rating of the selected pipe at
73°F, by the appropriate 
de-rating factor to determine
the maximum working pressure
rating of the pipe at the 
elevated temperature chosen.

EX:  
10" PVC SCH 40 @ 120°F = ?
140 psi x 0.40 = 56 psi max. 
@ 120°F

THE MAXIMUM SERVICE TEMPERATURE FOR PVC IS 140°F.

Solvent-cemented joints should be utilized when working at 
or near maximum temperatures. GF Harvel does not 
recommend the use of PVC for threaded connections at 
temperatures above 110°F; use flanged joints, unions, or 
roll grooved couplings where disassembly is necessary at 
elevated temperatures.

Threading of Schedule 40 PVC pipe is not a recommended 
practice due to insufficient wall thickness. Thread only 
Schedule 80 or heavier walls. Threading requires a 50% 
reduction in pressure rating stated for plain end pipe @ 73°F.

Chemical resistance data should be referenced for proper 
material selection and possible de-rating when working with 
fluids other than water. Refer to GF Harvel 112/401 Product
Bulletin for chemical resistance, installation data, and additional
information.      

ASTM STANDARD D1784 MATERIAL EQUIVALENTS:

Cell Classification 12454 = PVC Type I Grade I = PVC1120

Pipe sizes shown are manufactured in strict compliance with
ASTM D1785 and ASTM D2665 where applicable.  

De-Rating Factor
Operating De-Rating
Temp (°F) Factor 

73 1.00 
80 0.88
90 0.75

100 0.62 
110 0.51 
120 0.40 
130 0.31 
140 0.22
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LEGRAND P122RN SWITCH & OUTLET BOX

Model Number: P122RN
Location: Main house
Dimensions:
	 Depth: 3.375”
	 Width: 2.25”
Available: Legrand/ Pass & Seymour
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WIREWAY STRAIGHT SECTION COVER

Model Number: 6648 GRT NK
Type: 3R
UL 870 listed
Material: 16 gauge steel
Dimensions: 6” x 6” x 36”
Knockout Quantity: 15



Electrical Enclosures

Wiring Troughs
Type 3R Screw Cover, Painted & Galvanized
Data and Illustration Sheet

Finish
• Wash and phosphate undercoat or galvanized steel
• ANSI 61 gray acrylic electrocoat finish

Accessories
• Sealing devices
• Touch-up paint
• See Accessories section

Construction
• Wireway body and cover are fabricated from (16) gauge 

galvaneal steel for painted or galvanized steel
• Wireway body has embossed mounting holes on the back
• Wireway is available with or without knockouts on the 

bottom end only, (see table)
• Cover is held secure by sliding it under the top end flange

and fastening it with plated screws on the bottom end
flange

• Sealing screws and lances are located at each end of the
wireway cover

• Wireway exceeding 72 inches in length has two covers, a
removable center channel and body supports

Discount Schedule: A2

Subclass: AM1 & Z50

sealing screw

C

A-2.25
(57)

B

C-4.12
(105)

3.00
(76)

mounting holesealing lance
Wireway Front

Wireway Bottom

Application
• Houses runs of control and power cable
• Used for cable and wire junction, distribution and

termination

Standards
• UL 870 listed, Type 3R
• CSA C22.2 No. 26 certified, Type 3R
• Conforms to NEMA standard for Type 3R

3.00
(76) 
typ.

spacing

3.00
(76) 
typ.

spacing

1.25
(32)

1.56
(40)

J J J
H H

Knockout sizes:
H = 3/4” or 1/2” conduit
J = 11/4” or 1” conduit

A

Notes:  Cooper B-Line can provide special sizes, finishes and other modifications.  Consult the factory for your special requirements.
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Electrical Enclosures

Wiring Troughs
Type 3R Screw Cover, Painted & Galvanized
Catalog Number

Wireway Catalog Number Wireway Size Knockout
Quantity

Painted Galvanized Height x Depth x Length
A x B x C

KO No KO KO No KO in. mm Bottom
4412 GRT 4412 GRT NK -- 4412 GRTGV NK 4.00 x 4.00 x 12.00 102 x 102 x 305 3

4418 GRT 4418 GRT NK -- -- 4.00 x 4.00 x 18.00 102 x 102 x 457 5

4424 GRT 4424 GRT NK -- 4424 GRTGV NK 4.00 x 4.00 x 24.00 102 x 102 x 610 7

4436 GRT 4436 GRT NK -- 4436 GRTGV NK 4.00 x 4.00 x 36.00 102 x 102 x 914 11

4448 GRT 4448 GRT NK -- 4448 GRTGV NK 4.00 x 4.00 x 48.00 102 x 102 x 1219 15

4460 GRT 4460 GRT NK -- 4460 GRTGV NK 4.00 x 4.00 x 60.00 102 x 102 x 1524 19

4472 GRT 4472 GRT NK -- 4472 GRTGV NK 4.00 x 4.00 x 72.00 102 x 102 x 1829 23

-- 4496 GRT NK -- -- 4.00 x 4.00 x 96.00 102 x 102 x 2438 31

-- 44120 GRT NK -- 44120 GRTGV NK 4.00 x 4.00 x 120.00 102 x 102 x 3048 35

6612 GRT 6612 GRT NK -- 6612 GRTGV NK 6.00 x 6.00 x 12.00 152 x 152 x 305 3

6618 GRT 6618 GRT NK -- 6618 GRTGV NK 6.00 x 6.00 x 18.00 1152 x 152 x 457 5

6624 GRT 6624 GRT NK -- 6624 GRTGV NK 6.00 x 6.00 x 24.00 152 x 152 x 610 7

6636 GRT 6636 GRT NK -- 6636 GRTGV NK 6.00 x 6.00 x 36.00 152 x 152 x 914 11

6648 GRT 6648 GRT NK -- 6648 GRTGV NK 6.00 x 6.00 x 48.00 152 x 152 x 1219 15

6660 GRT 6660 GRT NK -- 6660 GRTGV NK 6.00 x 6.00 x 60.00 152 x 152 x 1524 19

6672 GRT 6672 GRT NK -- 6672 GRTGV NK 6.00 x 6.00 x 72.00 152 x 152 x 1829 23

-- 6696 GRT NK -- -- 6.00 x 6.00 x 96.00 152 x 152 x 2438 31

-- 66120 GRT NK -- 66120 GRTGV NK 6.00 x 6.00 x 120.00 152 x 152 x 3048 35

8812 GRT 8812 GRT NK -- 8812 GRTGV NK 8.00 x 8.00 x 12.00 203 x 203 x 305 3

8818 GRT 8818 GRT NK -- -- 8.00 x 8.00 x 18.00 203 x 203 x 457 5

8824 GRT 8824 GRT NK -- 8824 GRTGV NK 8.00 x 8.00 x 24.00 203 x 203 x 610 7

8836 GRT 8836 GRT NK -- 8836 GRTGV NK 8.00 x 8.00 x 36.00 203 x 203 x 914 11

8848 GRT 8848 GRT NK -- 8848 GRTGV NK 8.00 x 8.00 x 48.00 203 x 203 x 1219 15

8860 GRT 8860 GRT NK -- 8860 GRTGV NK 8.00 x 8.00 x 60.00 203 x 203 x 1524 19

8872 GRT 8872 GRT NK -- 8872 GRTGV NK 8.00 x 8.00 x 72.00 203 x 203 x 1829 23

-- 8896 GRT NK -- 8896 GRTGV NK 8.00 x 8.00 x 96.00 203 x 203 x 2438 -

-- 88120 GRT NK -- 88120 GRTGV NK 8.00 x 8.00 x 120.00 203 x 203 x 3048 -

-- 101024 GRT NK -- 101024 GRTGV NK 10.00 x 10.00 x 24.00 254 x 254 x 610 -

-- 101036 GRT NK -- 101036 GRTGV NK 10.00 x 10.00 x 36.00 254 x 254 x 914 -

-- 101048 GRT NK -- 101048 GRTGV NK 10.00 x 10.00 x 48.00 254 x 254 x 1219 -

-- 101060 GRT NK -- 101060 GRTGV NK 10.00 x 10.00 x 60.00 254 x 254 x 1524 -

-- 101072 GRT NK -- 101072 GRTGV NK 10.00 x 10.00 x 72.00 254 x 254 x 1829 -

-- 101096 GRT NK -- 101096 GRTGV NK 10.00 x 10.00 x 96.00 254 x 254 x 2438 -

-- 1010120 GRT NK -- 1010120 GRTGV NK 10.00 x 10.00 x 120.00 254 x 254 x 3048 -

-- 121224 GRT NK -- 121224 GRTGV NK 12.00 x 12.00 x 24.00 305 x 305 x 610 -

-- 121236 GRT NK -- 121236 GRTGV NK 12.00 x 12.00 x 36.00 305 x 305 x 914 -

-- 121248 GRT NK -- 121248 GRTGV NK 12.00 x 12.00 x 48.00 305 x 305 x 1219 -

-- 121260 GRT NK -- 121260 GRTGV NK 12.00 x 12.00 x 60.00 305 x 305 x 1524 -

-- 121272 GRT NK -- 121272 GRTGV NK 12.00 x 12.00 x 72.00 305 x 305 x 1829 -

-- 121296 GRT NK -- 121296 GRTGV NK 12.00 x 12.00 x 96.00 305 x 305 x 2438 -

-- 1212120 GRT NK -- 1212120 GRTGV NK 12.00 x 12.00 x 120.00 355 x 355 x 3048 -

-- 1414148 GRT NK -- 1414148 GRTGV NK 14.00 x 14.00 x 48.00 355 x 355 x 1219 -

Cable & Wire Management
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Notes: Dimensions are in inches. Millimeters shown are for reference only.  Data subject to change without notice.
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ROYAL JUNCTION BOX

Model Number: RJB88L
Location: Roof
Dimensions: 8”x 8”



Page 1 of 1 
June 22, 2007 

131 Regalcrest Court 
Woodbridge, ON   L4L 8P3 

Tel: (905) 856-7550 
Fax: (905) 856-4367 

Toll free: 1-800-263-2353

TECHNICAL SPECIFICATION 

PVC Rigid Conduit Fittings 
Junction Boxes 

SCOPE
This specification covers the requirements for Rigid PVC junction boxes.  These boxes are certified to the 
Canadian Standards Association (CSA) standard C22.2 No. 40 and 94 and Underwriters Laboratories (UL) 
Standard 50. 

MATERIALS
The PVC material used in the manufacture of junction boxes is UV and impact resistant. 

MARKING
Junction box markings are as specified in CSA C22.2 No. 40 and 94 and UL 50. 

BOX RATINGS
Royal PVC junction boxes are listed with UL as suitable for use in Type 1, 2, 3, 4 and 4X environments and 
CSA as suitable for use in Type 1, 2, 3, 4, 4X, 12 and 13 environments.  Royal junction boxes also meet 
NEMA 250 for Type 1, 2, 3, 4 and 4X environments. 

TEST REQUIREMENTS
Quality testing is as per Royal's Quality Control program and in accordance with CSA C22.2 No. 40 and 94 
and UL 50. 
   
BOX DIMENSIONS 
Box dimensions are as per drawing and table. 
                                                                      

Nominal 
Size (in) 

Part Number
(CAN) 

A 
(in) 

B 
(in) 

C 
(in) 

D 
(in) 

E 
(in) F 

4 x 4 x 2 RJB442 3.675 4.000 3.450 2.000 2.125 8-32
4 x 4 x 4 RJB444 3.675 4.000 3.450 3.750 4.188 8-32
4 x 4 x 6 RJB446 3.675 4.000 3.450 6.000 6.225 8-32
5 x 5 x 2 RJB552 4.680 5.000 4.485 1.845 2.000 8-32
6 x 6 x 4 RJB664 6.000 6.375 5.813 4.000 4.188 10-32 
6 x 6 x 6 RJB666 6.000 6.375 5.813 6.000 6.188 10-32 
8 x 8 x 4 RJB884 8.075 8.625 7.996 4.005 4.230 ¼-20
8 x 8 x 7 RJB887 8.100 8.625 7.996 7.035 7.250 ¼-20

12 x 12 x 4 RJB12124 12.085 12.580 11.874 4.030 4.256 ¼-20 
12 x 12 x 6 RJB12126 12.085 12.580 11.874 6.025 6.240 ¼-20 
12 x 12 x 8 RJB12128 12.085 12.580 11.874 8.025 8.250 ¼-20 

                                               

                                         

A

AB

B

C

C
E
D

F
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MILBANK 200 AMP RINGLESS METER MAIN

Model Number: U5898-0-200
Location: Approximately 5 feet above grade on North wall
200 Amp Main Breaker
Dimensions: 
	 Depth: 4.5”
	 Width: 17”
	 Height: 34.5”
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SINGLE PHASE MAIN CIRCUIT BREAKER BR4040B200

Model Number: BWH25KAIC
Location:  Auxiliary Bedroom
Size: L1
200 Amp Main Breaker
40 breaker slots
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3-Phase — Main Circuit Breaker Loadcenters
10,000/22,000/100,000 Amperes Interrupting Capacity
Table 3-72. 3-Phase 4-Wire — 208Y/120V AC or 240V AC Insulated/Bondable Neutral

� All main circuit breaker loadcenters are listed for use as service entrance equipment and are shipped with a neutral bonding strap pre-attached 
(commercial loadcenters do not have a pre-attached bonding strip). The maximum main rating of the panel is the main circuit breaker rating when 
used as service entrance equipment.

� Ground bar kits priced separately. See Page 3-61.
� Rainproof loadcenters are furnished with hub closure plates. For rainproof hubs, refer to Page 3-60.

Table 3-73. 3-Phase, 4-Wire — 208Y/120V AC or 240V AC Insulated Bondable Neutral

� All main circuit breaker loadcenters are listed for use as service entrance equipment and are shipped with a neutral bonding strap pre-attached 
(commercial loadcenters do not have a pre-attached bonding strip). The maximum main rating of the panel is the main circuit breaker rating when 
used as service entrance equipment.

� Ground bar kits priced separately. See Page 3-61.
� 22,000 AIC series combination rating is obtained when Types BD, BR, BQ, BQC and GFCB branch breakers are used with BRH main.
� 100,000 AIC series combination rating is obtained when Types BD, BR, BQ, BQC and GFCB branch breakers are used with CHH main.

Main
Breaker
Type

Main
Ampere
Rating

Maximum Number 
1-inch (25.4 mm)

Enclosure
Type

Box
Size 

Wiring Diagram
Figure Number

Wire Size Range 
Cu/Al 60°C or 75°C
for Main Breaker

Loadcenter Catalog Number �� Price
U.S. $

Spaces Poles With Combination or 
NEMA Type 3R Cover

With Surface
Cover

BR
10 kAIC

100 12
12

24
24

Indoor
Outdoor

C1
C1R

65
65

#4 – 1/0 3BR1224B100
3BR1224B100R �

3BR1224B100S 625.
710.

CC
10 kAIC

125 30 42 Indoor L1 41 #1 – 2/0 3BR3042B125 3BR3042B125S 1,160.

150 30
30

42
42

Indoor
Outdoor

L1
L1R

41
41

#1 – 3/0 3BR3042B150
3BR3042B150R �

3BR3042B150S
—

1,210.
1,335.

200 30
30
42
42

42
42
42
42

Indoor
Outdoor
Indoor
Outdoor

L1
L1R
L2
L2R

41
41
43
43

#1 – 250 kcmil 3BR3042B200
3BR3042B200R �
3BR4242B200
3BR4242B200R �

3BR3042B200S
—
3BR4242B200S
—

1,215.
1,340.
1,285.
1,575.

225 42
42

42
42

Indoor
Outdoor

L2
L2R

43
43

#1 – 300 kcmil 3BR4242B225
3BR4242B225R �

3BR4242B225S
—

1,345.
1,695.

Main
Breaker
Type

Main
Ampere
Rating

Maximum Number 
1-inch (25.4 mm)

Enclosure
Type

Box
Size 

Wiring Diagram
Figure Number

Wire Size Range 
for Main Cu/Al

Loadcenter Catalog Number �� Price
U.S. $

Spaces Poles With Combination 
Cover

With Surface
Cover

BRH
22 kAIC �

100 12 24 Indoor C1 65 #4 – 1/0 3BR1224H100 3BR1224H100S 791.

CHH
100 kAIC �

150 30 42 Indoor L1 41 #1 – 250 kcmil 3BR3042H150 3BR3042H150S 1,465.

CHH
100 kAIC �

200 30
42

42
42

Indoor
Indoor

L1
L2

41
43

#1 – 250 kcmil 3BR3042H200
3BR4242H200

3BR3042H200S
3BR4242H200S

1,475.
1,570.

Box Sizes . . . . . . . . . . . . . .  Pages 3-76 through 3-78
Wiring Diagrams . . . . . . .  Pages 3-79 through 3-88
Discount Symbol . . . . . . . . . . . . . . . . . . . . . . . . 22-CD
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Application Description
Loadcenter Construction
Cutler-Hammer Type BR loadcenters 
have standard tin-plated aluminum 
bus with a limited availability of cop-
per bus. The sum of the handle ratings 
connected to any stab is limited to 
150 amperes maximum on the 100 
and 125 ampere loadcenters, and 
200 amperes on loadcenters with 
150 ampere or higher main bus. 
NEMA Type 1 boxes or enclosures are 
manufactured from galvanized steel. 
Raintight boxes are manufactured 
from galvanized steel, then finished 
using an electrostatic powder coat, 
baked urethane paint process.

Neutrals
Cutler-Hammer Type BR loadcenters 
have three types of neutrals:

Factory Bonded Split Neutrals 
Certain single-phase main circuit 
breaker panels are supplied with a 
factory-bonded twin neutral. When 
used as a sub panel, the bonding strap 
should be removed, and the bonding 
screw should be reinstalled. The 
bonded side is now the ground, and 
the un-bonded side is the neutral. 
When used as a service entrance 
panel, the unused neutral holes on 
either side may be used for terminat-
ing ground wires.

Insulated Split Neutrals
Most single-phase panels (12 circuit 
and greater) are supplied with a 
twin neutral with an insulated cross 
strap. These panels are shipped in an 
un-bonded state. For service entrance 
applications, the neutral must be 
bonded utilizing the bonding strap 
supplied with the panel. For sub-feed 
applications, the panel may be installed 
as is. Separate ground bars are provided 
on these panels. 

Single Neutral
Single-phase 2-8 circuit, three-phase 
and commercial loadcenters are 
supplied with a single insulated/
bondable neutral. The three-phase 
loadcenter neutral is movable to the 
other side if desired. The neutral is 
bondable in the field by means of a 
bonding strap that is supplied with 
each loadcenter. For sub-feed applica-
tions, a separate ground bar must be 
used. In a service entrance application, 
where the neutral is bonded, unused 
neutral connections may be used for 
equipment ground protectors.

Grounds
In service entrance applications where 
the neutral is bonded, unused neutral 
holes may be used for terminating 
ground conductors. In sub-feed pan-
els, the neutral must be isolated (non-
bonded), and ground wires must be 
terminated on a separate ground bar.

The Factory Bonded Split Neutral 
panels have sufficient terminations 
for both ground and neutral conductors. 
The Insulated Split Neutral panels are 
supplied with a separate factory-installed 
ground bar if the catalog number con-
tains a “G.” If not, a separate ground bar 
should be installed. Insulated/Bondable 
Single Neutral panels are supplied with-
out a ground bar (unless otherwise 
noted), and ground bar kits if needed 
must be purchased separately.

Neutral and Ground Terminals
The standard terminals on grounds 
and neutrals are rated to accept (3) — 
#14 – #10 Cu/Al or (1) — #14 – 4. For 
larger cables, add-on neutral lugs 
may be ordered from the accessories 
on Page 3-61.

Note: NEC allows only one current carrying 
conductor per hole on neutrals unless 
otherwise noted.

Bottom Fed Loadcenters
Where power cable is brought into the 
loadcenter from below the panel, main 
lug panels, and single-phase, 225 
ampere and below loadcenters can be 
rotated 180 degrees to allow straight-
in wiring of power cables to the main 
terminals. Because the main circuit 
breaker handle operates horizontally, 
the orientation of the main circuit 
breaker handle is consistent with the 
requirements of NEC Article 240-81.

Gutter Splicing
Loadcenters are not UL listed as wiring 
troughs. Therefore, gutter splicing 
of riser cables to tap off to the main 
device is not permitted. Refer to 
NEC article 373-8.

Fire Rating
Due to the numerous openings in 
both loadcenter boxes and trims, they 
should not be mounted in firewalls. 
There is no approved method for seal-
ing the enclosures for this application.

Date Code
The date of manufacture of each load-
center is printed on the outside of the 
carton as well as inside the loadcenter. 
On the carton, the date code is printed 
on the end carton label. In the load-
center, the date code is located on 
the small white label located on the right 
side wall (with the main device on top).

The date code is in the following for-
mat: F # # # &. The “F” is the numeric 
code for the Lincoln, IL plant, and the 
three numbers are the year and week 
of manufacture e.g., 023. The “&” sign 
at the end signifies the decade of the 
2000s. Therefore, the date code F023& 
would indicate that the product was 
manufactured in the 23rd week of 
2000. The 1980s are represented by 
a “+” sign and the 1990s are repre-
sented by a “=” at the end of the code.

Surge Protectors
The BRSURGE Surge Protector has 
indicating lights that indicate when the 
units should be replaced. The CHSA01 
and CHSA03 Surge Protectors inter-
nally short, causing the circuit breaker 
feeding the surge protector to trip. 
All but the BRSURGE Surge Protector 
should be wired to the load side of 
15 or 20 ampere feeder circuit breakers 
mounted adjacent to the main incom-
ing device.

The CHSPCH Cutler-Hammer Home 
Surge Protector is an externally 
mounted TVSS unit that provides 
industrial level surge protection in 
a residential design.

Circuit Breaker Case Interrupting 
Capacity
■ 10,000 AIC Black
■ 22,000 AIC Gray

Extended Residential Warranty 
Highlights
Note: See Cutler-Hammer Publication 
Number SA-365 for complete details.

■ Five-year branch breaker warranty.
■ Five-year loadcenter warranty.
■ Both the loadcenter and branch circuit 

breaker warranties are extended to 10 
years if a functioning surge protector 
is installed in the loadcenter.

Standards and Certifications
UL Listings
All Cutler-Hammer Type BR load-
centers are listed under UL file E52977 
except the 2 – 8 circuit loadcenters, up 
through and including 125 amperes, 
which are listed under UL file E8741.
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Features, Benefits and Functions

BR2040B200

Product Selection
Table 3-64. BR Loadcenter Selection Chart
Service ■ Single-phase, three-wire, 120/240V AC ■ Three-phase, four-wire, 208Y/120V AC

■ Three-phase, three-wire, 240V AC delta

Short Circuit Current 
Rating

■ 10,000 AIC: All single- and three-phase loadcenters 70 
through 225 amperes, 8 to 42 circuits.

■ 22,000 AIC: All convertible loadcenters using 125 amperes 
rated Type BRH main breakers or selected factory installed 
125 ampere rated Type BRH main breaker.

■ 25,000 AIC: All convertible and factory installed 
single-phase loadcenters rated 150 and 200 amperes 
using Type BWH main breakers.

Main Breaker/Main Lug
Loadcenters

Single-Phase
■ Main Breaker: 100, 125, 150, 200, 225, 400, 600 amperes.
■ Main Lugs: 70, 125, 150, 200, 225, 400, 600 amperes.

Three-Phase
■ Main Breaker: 100, 125, 150, 200, 225, 400, 600 amperes.
■ Main Lugs: 100, 125, 150, 200, 225, 400, 600 amperes.

Convertible Loadcenters ■ Main Breaker: Single-phase up to 200 amperes and three-phase up to 225 amperes
■ Main Lugs: Single-phase up to 200 amperes and three-phase up to 150 amperes

Branch Breakers ■ Types BR, BRH, and BRH: 10 to 125 amperes. One-, two-, and 
three-pole. Selected amperages available in switching duty, 
HACR, shunt trip, and high magnetic setting.

■ Type GFCB: 15 to 50 amperes. 
One- and two-pole ground fault breakers.

■ Types BJ, and BJH: 125 to 225 amperes 
Two- and three-pole.

■ Type BD Twin: 10 to 50 amperes 
Two of one-pole. Take one 1-inch (25.4 mm) space.

■ Type BQ and BQC Multibreaker: 15 to 30 amperes. 
Two of two-pole or one two-pole and two one-pole. 
Takes two 1-inch (25.4 mm) spaces.

■ Type BRW: 15 to 30 amperes.
Two-pole water heater breakers.

■ Type BRSN: 15 to 30 amperes.
Two-pole switching neutral breakers.

■ Type BR 15 to 100 amperes.
Two-pole, 240V AC delta breakers.

■ BR-AFCI arc fault circuit interrupter.

Enclosures ■ NEMA Type 1 indoor.
■ NEMA Type 3R outdoor.

■ Meets or exceeds UL requirements for indoor or 
outdoor applications

Loadcenter and Breaker 
Accessories

■ Branch Circuit Breaker
Auxiliary components.
Hold Down Kits.
Handle ties.
Lockoffs.
Lockdogs.

■ Complete Line of Ground Bar Kits 5, 10, 14, and 21 circuit, 
some with additional #2/0 lugs. Each terminal will 
accommodate: (3) #14 – #10 Cu/Al or (1) #14 – #4 Cu/Al

■ Main and Sub-feed Lugs 125, 150, 225 amperes — 
two- and three-pole.

■ Shunt Trips

■ Surge Protection
Single-phase plug-on surge protector.
Single-phase bottle type surge protector.
Three-phase bottle type surge protector.
Single-phase whole home surge protector.

■ Universal Rainproof Conduit Hubs
Group One: 3/4, 1, 1-1/4, 1-1/2, 2 inches

(19.1, 25.4, 31.8, 38.1, 
50.8 mm)

Group Two: 2, 2-1/2, 3 inches
(50.8, 63.5, 76.2 mm)

Adapter plate.

Bussing ■ Tin-plated aluminum as standard.
■ Some copper bus panels available.

Drywall marking on enclosure

Twin neutral design for easier wiring 
and balancing of the load, located in 
wireway, away from circuit breakers

Maximum wiring gutter space for 
ease of wiring in compliance with 
NEC requirements

One piece roll formed metal backpan 
with circuit breaker alignment notches 
assures accurately aligned breaker and 
bus stabs

Six mounting holes (three top, 
three bottom) for ease of installation

Maximum variety of concentric 
knockouts, at rear and sides

Predrilled mounting holes for 
ease of installing ground bar kits

Factory pre-attached 
neutral bonding strap

Commercial grade main breaker 
designed for straight-in wiring that 
allows for top or bottom feed

Same size Allen wrench can be used 
for phase and neutral lugs

Standard 14-3/8 inches (365.1 mm) wide 
enclosures fit snugly between wall studs

Extra 1-1/2-inch (38.1 mm) 
knockout for bundling of wires

Tangential 
main knockout

Combination trim has sliding latch 
and adjustable deadfront for neat, 
clean appearance
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CAT.200.01.T.E For more information contact Cutler-Hammer at: www.ch.cutler-hammer.com/catalog

3-43
January 2001

Loadcenters & Circuit Breakers

3

Type BR
Vol. 1, Ref. No. [0059]

Product Selection
Table 3-65. Single- and Three-Phase Through 225 Amperes Catalog Numbering System

� No character space used.

Table 3-66. Single- and Three-Phase 400 Amperes Through 600 Amperes Catalog Numbering System

� No character space used.

Example No. 1: BR1224L125G

1-Phase Cutler-Hammer Type BR 
Loadcenter Rated at 125 Amperes 
with Main Lugs, 12 Spaces Allowing 
24 Poles, Indoor Combination 
Enclosure, Aluminum Bus, and 
Ground Bar.

Example No. 2: BR24L70RP

1-Phase Cutler-Hammer Type BR 
Loadcenter Rated at 70 Amperes with 
Main Lugs, 2 Spaces Allowing 4 Poles, 
Rainproof Enclosure with Aluminum 
Bus.

Example No. 3: 3B4242EFN

3-Phase Cutler-Hammer Type BR 
Loadcenter Rated at 600 Amperes 
with Main Breaker, 42 Spaces Allowing 
42 Poles, Indoor Combination 
Enclosure.

3     BR     30     42     B     C     200               

Bus
Blank � = Aluminum 

Bus 
C = Copper 

Bus

Cutler-Hammer
Type BR Loadcenter

Phase
Blank � = 1-Phase 
3 = 3-Phase

Amperes

50 = 50 Amperes 
70 = 70 Amperes 
100 = 100 Amperes
125 = 125 Amperes
150 = 150 Amperes
200 = 200 Amperes
225 = 225 Amperes 

Enclosure

R = NEMA Type 3R Rainproof 
S = NEMA Type 1 Indoor 

with Surface Trim
F = NEMA Type 1 Indoor  

with Flush Trim 
Blank � = NEMA Type 1 Indoor  

with Combination Trim
RIS = Riser Panel
PGFI = Spa Panel

Maximum 
Number
of Poles

Number of 1-inch 
(25.4 mm) Spaces

Blank � = No Feed 
Thru Lugs 

F = Feed Thru 
Lugs

G = Ground 
Bar

P = Current 
Design

NY = NY City
Gutter Space

B = Main Breaker
L = Main Lug
N = Convertible Main
H = Main Breaker High AIC

3     B     30     42     D     F     N 

Phase
Blank � = 1-Phase 
3 = 3-Phase

Enclosure

F = NEMA Type 1 Indoor with Combination Trim
S = NEMA Type 1 Indoor with Surface Trim
R1 = NEMA Type 3R Rainproof

Maximum 
Number
of Poles

Number of 1-inch 
(25.4 mm) Spaces

Main
Blank � = Main Lug 
B = Main Breaker

Amperes

D = 400 Amperes 
E = 600 Amperes

N = Current Design
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MILBANK RINGLESS METER SOCKET

Model Number: U5898-0-200
Location: Approx. 5 feet above grade on north wall
200 Amp Main Breaker
Dimensions:
	 Depth: 4.5”
	 Width: 17”
	 Height: 34.5”
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SINGLE PHASE MAIN CIRCUIT BREAKER BR4040B200

Model Number:  BWH25K or equal
Location: Main house
Size: L1
Amperage Rate: 200
Available: Eaton
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QO ARC FAULT CIRCUIT BREAKER

Model Number: Q0120CAFIC
Amps: 20 
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CONVENIENCE RECEPTACLE

Model: BR20W-L or equal 
Tamper resistant, in compliance with NEC 406.12
Weather resistant, in compliance with NEC 406.9 (A) and (B) 
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GFCI RECEPTACLE

Model Number: VGF15W-M-L or equal
Rating: 20A 125V NEMA 5-20R
Color: White
Available: Cooper Wiring Devices
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COOPER TOGGLE LIGHTED SWITCH

Model: 1301-7W-L or equal
Color: White
Electrical:
	 Current: 15 A
	 Voltage: 120V
Available: Cooper Wiring Devices
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STANDARD SIZE DUPLEX RECEPTACLE WALLPLATES 
NYLON

Model Number: 5132W-SP-L or equal
Color: White
Available: Cooper Wiring Devices
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CAST WEATHERPROOF COVER DUPLEX RECEPTACLE, 
VERTICAL

Model Number: CA8WV or equal
Dimensions: 4.56” x 2.81”
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LEGRAND RECEPTACLE 

Model Number: 0301L or equal
Location: Interior of house
Electical:
	 Voltage: 125 V
	 Current: 15 A
Available: Legrand/ Pass & Seymour
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LEGRAND COVER/OUTLET BOX

Model Number: TP2-W or equal
Location: Interior of house
Available: Legrand/ Pass & Seymour
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LEGRAND SWITCH

Model Number: 660-WG or equal
Location: Interior of house
Electical:
	 Voltage: 120 V
	 Current: 15 A
Available: Legrand/ Pass & Seymour
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QO200TR AC DISCONNECT MOLDED CASE SWITCH

Model Number:QO200TR
Location: Main house
Dimensions:
	 Depth: 3.88”
	 Height: 6.5”
	 Width: 4.63”
Electrical: 
	 Voltage: 240 V 
	 Current: 60A
Available: Schneider Electric
Price: $161
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DOUBLE THROW 200 AMP TRANSFER SWITCH

Model Number: 7205A or equal
Location: Connected with two main trunks from microinverters 
Double Pole-Double Throw with 100 amp main contacts, 100 amp aux contacts 
Weight: 35 lbs
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EXCLAMATION LIGHT

Location: Living Room, kitchen
Type: LED 
Power: 12 V DC 
1600 lumens 
Available: Yeti Solar
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LEGRAND NEW CONSTRUCTION SLIDES

Model Number: 65521
Location: Main House
Spans: 16”-24”
Available: Legrand
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ROMEX SIMPULL NMD90 THREE WIRE CONDUCTOR

Model: CU-NMD90
Size (AWG): 12
Insulation Thickness: 0.004”
Available: SIMpull
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ENERGEX NM-B COPPER INSULATED CABLE

Model: ENERGEX NM-B 
Size: 12 AWG
Electrical: 
	 600 V
Available: Nexans
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KIDDE CARBON MONOXIDE ALARM

Model: KN-COB-IC or equal
Electrical: 
	 120 V AC plug in with battery back up
Color: White 
Loudness: 85 dB alarm
Available: Home Depot
Price: $27.87



AC Wire-In Carbon Monoxide Alarm
With Battery Back-Up – Interconnectable
Part Number 900-0120  Model KN-COB-IC  

Description
The Kidde 900-0120 is an AC wire-in carbon monoxide 
alarm that warns you and your family of dangerous 
carbon monoxide levels.  It includes multiple contractor 
friendly features to ensure easy installation and minimal 
troubleshooting.  This alarm interconnects with up to 24 
Kidde devices (of which 18 can be initiation) including 
smoke alarms, CO alarms and heat alarms on one wir-
ing network. The 900-0120 includes a 9V battery backup 
along with a 5-year limited warranty.

  
Consumer Benefits
The Kidde 900-0120 is an essential device to help warn 
you and your family of dangerous carbon monoxide 
levels in your home.  This unit is interconnectable to 
other Kidde devices such as smoke alarms and heat 
detectors on one wiring network, making your home 
a safer place for your family.  The 9V battery backup 
provides continuous monitoring of carbon monoxide levels 
even during a power failure.  The 900-0120 includes a 
smart interconnect system.  This system enables the unit 
to alarm in a carbon monoxide pattern and sound a 
different pattern when interconnected to a Kidde smoke 
alarm that is in alarm mode.

Contractor-Friendly Features
•	 Battery	Pull	Tab – Eliminates battery installation time 
 and keeps battery fresh.

•	 Adjustable	Mounting	Bracket – Allows for fast 
 installation and perfect alignment.

•	 Quick	Connect – Installs quickly with snap-on harness.

•	 Sealed	Cover – Reduces nuisance alarms.  Sealed to 
 protect sensor from contaminants prior to installation.

•	 Tamper	Resist	Locking	Feature – To deter battery and 
 alarm theft.

•	 Alkaline	Battery	Backup – for continuous protection in 
 case of power failure.

Test/Reset
Tests CO alarm circuit operation and allows you to 
immediately silence the alarm

Green	Power	LED

Red	Alarm	LED

Amber,	Initiation	Alarm	LED

Adjustable	Mounting	Bracket
Allows for fast installation and perfect alignment

Alerts user to replace
CO alarm after 7 years

NEW
FEATURE:

Alerts user to replace CO alarm
after 7 years of operation

NEW
FEATURE:

LISTED

2



AC Wire-In Carbon Monoxide Alarm
With Battery Back-Up – Interconnectable

Part Number 900-0120
Model KN-COB-IC

Architectural and Engineering
Specifications
The carbon monoxide alarm shall be Kidde Unit Number KN-COB-IC (part number 
900-0120) or approved equal.  It shall be powered by 120VAC, 60Hz source with 
a 9V battery backup.  The temperature operating range shall be between 40˚F and 
100˚F (4˚C and 38˚C) and the humidity operating range shall be 5% - 95% relative 
humidity.
 The unit’s CO sensor shall be of a fuel cell design and shall meet the sensitiv-
ity requirements of Underwriters Laboratories UL2034 Single and Multiple Station 
Carbon Monoxide Alarms.
 The alarm can be installed on the surface of any wall or ceiling following the 
UL/NFPA/Manufacturer’s recommended placement guidelines.  The alarm can be 
installed on any standard single gang electrical box, up to a 4” octagon junction 
box.  The electrical connection (to the alarm) shall be made with a plug-in connec-
tor. The unit shall provide optional tamper resistance that deters removal of the 
unit from the wall or ceiling.   No additional pieces shall be required to activate this 
feature.
 A maximum of 24 Kidde devices can be interconnected in a multiple station 
arrangement. The interconnect system must not exceed the NFPA (National Fire 
Protection Association) limit of 18 initiating devices, of which 12 can be smoke 
alarms. With 18 initiating devices (smoke, heat, CO, etc), interconnected, it is still 
possible to interconnect 6 strobe lights and or relay modules. 
 The alarm shall include a test button that will electronically simulate the pres-
ence of CO and cause the unit to alarm.  This sequence tests the unit’s electronics 
and horn to ensure proper operation.
 In accordance with UL 2034 with requirements, the CO sensor will not alarm 
to levels of CO below 30 ppm and will alarm in the following time range when 
exposed to the corresponding levels of CO.

   70 ppm CO Concentration           60 – 240 minutes
 150 ppm CO Concentration           10 – 50 minutes
 400 ppm CO Concentration             4 – 15 minutes

 The alarm shall utilize a piezoelectric horn that is rated at 85 decibels at 10 
feet.  When the unit detects carbon monoxide, the alarm pattern will be four (4) 
short beeps - followed by five (5) seconds of silence - followed by four (4) short 
beeps.  The unit shall incorporate “Intelligent Interconnect” feature that allows it 
to respond to a smoke incident when interconnected with smoke alarms.  During a 
smoke incident, the horn will sound in the required, repetitive manner for a smoke 
alarm – three (3) beeps, a pause, three (3) beeps, a pause.
 The unit shall incorporate 3 LED’s.  A green LED will be steady on when AC 
power is present and will flash every 7 seconds when in the battery only mode.  A 
red LED will flash in unison with the sounder pattern for both a smoke or CO inci-
dent, it will flash once per 30 seconds if the alarm needs service, or be steady on if 
the alarm is in error mode. The amber LED will illuminate if that unit is the originat-
ing alarm in a CO incident.
 The unit shall also indicate a low battery warning by issuing a brief alarm chirp 
and the red LED will flash approximately every 15 seconds.
 The unit shall be listed to UL 2034. It has a 7-year life and it shall also include a 
5 -year manufacturer’s limited warranty.

Installation of Carbon 
Monoxide Alarm
The CO alarm should be installed to comply with all local codes having 
jurisdiction in your area, Article 760 of the National Electric Code, and NFPA 
72.  Make certain all alarms are wired to a single, continuous (non-switched) 
power line, which is not protected by a ground fault interrupter.  A maximum 
of 1000 ft. of wire can be used in the interconnect system.  Use standard UL 
Listed household wire (18 gauge or larger as required by local codes).

Technical Specifications
Part Number: 900-0120

Model: KN-COB-IC

UPC: 0-47871-00120-0

Power Source: 120VAC, 60HZ, 9V battery back-up

Sensor: Electrochemical

Audio Alarm: 85dB at 10ft

Temperature Range: 40˚F (4˚C) to 100˚F (38˚C)

Humidity Range: 5%-95% relative humidity (RH)

Size: 5.75” diameter x 1.8” depth

Weight: 1lb

Interconnects: Up to 24 Kidde devices

Warranty: 5 year limited

FUSE	OR	CIRCUIT	BREAKER

BLACK

WHITE

RED

L
N

First	
Alarm

Additional	
Alarms

5.75" 1.8"

Ordering Information
Gift	Box	UPC:  0-47871-00120-0

**Not for sale by individual unit

MASTER PACK

61

UNIT

Part	 	 	 Dimensions	 	 Case/	 Layers/	 Skid
Number	 I	2	of	5	 Pack	Quantity		 (w	x	d	x	h	inches)	 Weight	 Skid	 Skid	 Weight

900-0120** N/A Individual 6 x 2 x 6 1lb N/A N/A N/A

21006406 200 47871 00120 4 Master Pack (6 units) 6.5 x 13 x 6.5 6.5lbs 126 5 820lbs

1016 Corporate Park Drive 
Mebane NC 27302
1-800-880-6788    www.Kidde.com

 KL-900-0121 sheet rev. 08-2010

Distributed by:
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SPRINKLER ALARM STROBE/ HORN/ SIGN COMBINATION 
SASH-24

Model: 1000755
Location: Exterior North wall of house
Voltage12/24 VDC
Dimensions: 10 3/4” x 9” x 4 1/2”



mfg. #5401216 - REV A
8/10

UL Listed Strobe Horn

Dimensions:  10-3/4" h x 9" w x 4-1/2" d

Voltages Available: SASH-24 (12/24 VDC)
    SASH-120 (120 VAC)

Environment: Indoor or Outdoor use
 Weatherproof backbox is included with     

both models

Termination:  Separate terminals for horn and strobe

Finish:  Red with white lettering

Stock number: 1000755 SASH-24
Stock number: 1000760 SASH-120

The SASH series is a multitone sstrobe/horn combination designed for use as an audio visual indication for automatic sprinkler systems. 
It can be installed in conjunction with or in place of water motor gongs.

SASH SERIES
SPRINKLER ALARM SELECT-A-

STROBE/HORN®/SIGN COMBINATION

PAgE 1 Of 1PRINTED IN USA

Potter Electric Signal Company, LLC • St. Louis, mO • Cust Service: 866-572-3005 • Tech Support: 866-956-0988 •  Canada 888-882-1833 • www.pottersignal.com

Wiring Information

STROBE/HORN POWERED 
BY SEPERATE CONTROLS
SWITCHES 7 & 8 ON 
STROBE/HORN - ON

X

DWG# 1216-3

FACP

STROBE 
CIRCUIT

HORN 
CIRCUIT

TO NEXT DEVICE 
OR EOLR

TO NEXT DEVICE 
OR EOLR

X

X

X

X X X XX

DWG# 1216-2

X

AC
HOT/LINE                           

AC
NEUTRAL                           

LOAD                         

VSR
FLOW SWITCH                         

COM                         N.O.                         

SASH-120                         

X

X X

DWG# 1216-1

FACP                          

X X X X X

STROBE/HORN POWERED 
BY SAME CIRCUIT
SWITCHES 7 & 8 ON 
STROBE/HORN - OFF                          

TO NEXT DEVICE 
OR EOLR                          

X

X

SASH-24 SASH-24

SASH-120
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KIDDE SMOKE ALARM AND CARBON MONOXIDE ALARM

Model: KN-COSM-IB
Electrical: 120 VAC
Color: white
CO Sensor: Electrochemical
Size: 5.75” in diameter x 1.7” depth
Available: Home Depot



AC Wire-in Combination  
Carbon Monoxide & Smoke Alarm
 – 120VAC Direct Wire with Battery Backup  
 – Alarm/Voice message warning system
 – Permanent independent carbon monoxide and smoke alarm sensors

Part Number 21006377 (Previously 900-0114)   Model KN-COSM-IB

Description
The Kidde 2106377 Combination Carbon Monoxide & Smoke 
Alarm provides two important safety devices in a single unit. This 
alarm includes a voice warning system that announces “Fire, 
Carbon Monoxide, Low Battery or Smart HushTM Activation”. The 
voice alarm eliminates any confusion and clearly warns you and 
your family of a smoke or carbon monoxide danger, or if your 
battery is in need of replacement. This technically advanced com-
bination alarm includes 9V battery backup providing protection 
even during a power outage when many incidences occur. The 
2106377 is an easy to install alarm that is suitable for all living 
areas. It has a 7-year life and a 5-year limited warranty.

Alarm Warnings
Fire: The red LED will flash and be accompanied by three long 
alarm beeps followed by a verbal warning message “FIRE! FIRE!”.  
The alarm will repeat pattern until smoke is eliminated.

Carbon Monoxide: Four short alarm beeps followed by a verbal 
warning “WARNING! CARBON MONOXIDE!” This continues until 
the unit is reset or the CO is eliminated.

Low Battery: One chirp followed by warning “LOW BATTERY”.  
The red LED light will flash.  This pattern will continue every minute 
for the first hour.  After the first hour the red LED light will flash 
once every minute accompanied by the chirp sound.  The “LOW 
BATTERY” warning will only sound once every fifteen minutes.

Voice Hush Indication: “HUSH ACTIVATED” and “HUSH 
CANCELLED” voice announcement 

Peak Level Memory: If the alarm had detected a CO level of 
100ppm or higher when the Test/Reset button is pressed, the  
unit will announce “CO PREVIOUSLY DETECTED” to warn of  
the CO incident. 

Features and Benefits
•	 Smart	InterconnectTM – Interconnects up to 24 Kidde devices
 (of which 18 can be initiating).

•	 Battery	Backup	(9V	battery	included) – Provides protection 
 during power outages.

•	 Battery	Lockout	System – Minimized risk of mounting unit  
 without installation of battery.

•	 Alarm	Tamper	Resist – Helps deter from tampering and theft.

•	 Adjustable	Mounting	Bracket – Makes installation fast and easy.

•	 Peak	Level	Memory – Announces “CO previously detected”  
 if alarm had detected a CO level of 100ppm or higher since  
 it was last reset.

•	 Smart	HushTM Feature – Silences nuisance alarms for  
 approximately 10 minutes. (Smoke must be present before  
 Smart HushTM is activated)

•	 Ionization	Sensor	Technology – Ideal for detecting fast  
 flaming and other types of fires.

•	 Test	Button	Functions
  – Tests the unit for proper operation
  – Resets the Carbon Monoxide alarm
  –  Peak Level memory

•	 Green	LED
 Illuminates to indicate the unit is receiving AC power.  Flashes every 
 5 seconds to indicate battery only mode.  Flashes once per second 
 (until reset) to indicate that the alarm sensed a smoke or CO hazard. 
  Flashes every 2 seconds while the alarm is in HUSH® mode.

•	 Red	LED
 When a dangerous level of smoke or carbon  
 monoxide is detected the red LED will flash.  
 If the unit malfunctions, the red LED  
 will flash and the unit will chirp  
 every 30 seconds.

Voice	Warning
Warns of hazard by announcing “Fire, Fire” or “Warning, Carbon Monoxide”.

Peak Level Memory
Alerts user when the unit has detected CO concentrations of 100ppm or higher.

Smart HushTM

Silences the unit during nuisance alarm situations.
(Smoke must be present before hush is activated)

Two	LED’s
	 •	 Red	–	Alarm	mode.
	 •	 Green	–	Indicates	that	AC	power	is	present.

Test/Reset	Button	Functions
	 •	 Tests	the	units	electronics	and	resets	the	unit	during	CO	alarm.
	 •	 Activates	Hush	Feature	and	Peak	Level	Memory.

Adjustable	Mounting	Bracket
Allows for easy installation and alignment.

*Based on accuracy claims of major manufacturers

Alerts user to replace
CO alarm after 7 years

NEW
FEATURE:

Alerts user to replace CO alarm
after 7 years of operation

NEW
FEATURE:

UL
SIGNALING

LISTED



AC Wire-in Combination  
Carbon Monoxide & Smoke Alarm

Part Number 21006377
Model KN-COSM-IB

Installation of Smoke Alarm
The combination alarm should be installed to comply with all 
local codes having jurisdiction in your area, Article 760 of the 
National Electric Code, and NFPA 72. Make certain all alarms are 
wired to a single, continuous (non-switched) power line, which  
is not protected by a ground fault interrupter.  A maximum  
of 1000 ft. of wire can be used in the interconnect system.   
Use standard UL listed household wire (18 gauge or larger  
as required by local codes).

Technical Specifications
Part Number: 21006377

Model: KN-COSM-IB

Power Source: 120VAC, 60Hz 25mA max per alarm
 9V battery backup

Smoke Sensor: Ionization

CO Sensor: Electrochemical

Audio Alarm: 85dB at 10ft

Temperature Range: 40˚F (4.4˚C) to 100˚F (37.8˚C)

Humidity Range: 5%-95% relative humidity

Size: 5.75” in diameter x 1.7” depth

Weight: 1lb

Wiring: Quick connect plug with 8” pigtails

Interconnects: Up to 24 Kidde devices
 (of which 18 can be initiating)

Warranty: 5 year limited

Ordering Information
UPC: 0-47871-00114-9

Part	 	 	 Dimensions	 	 Case/	 Layers/	 Skid
Number	 I	2	of	5	 Pack	Quantity		 (w	x	d	x	h	inches)	 Weight	 Skid	 Skid	 Weight

900-0114** N/A Individual 5.8 x 2 x 6.2 1lb N/A N/A N/A

900-0114-02 200 47871 00114 3 Master Pack (6 units) 7 x 13 x 7 7.65lbs 100 5 765lbs

**Not for sale by individual unit

5.75" 1.7"
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SCOTTS 1 CU. FT. PREMIUM GARDEN SOIL

Model Number: 72251750
Available: Home Depot 
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PAVESTONE 0.5 CU. FT. ALL PURPOSE DECORATIVE STONE 

Model: 469552
Location: Bottom of planting beds
Available: Home Depot
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VIGORO O.5 CU. FT. PEA PEBBLES

Model: 440773
Location: Planting Beds
Available: Home Depot
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SCOTT’S EARTHGROW BROWN MULCH

Location: Planter Boxes
Available: Home Depot
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FEATHER REED GRASS

Location: Landscape 
Available: Planting Depot





	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |838 

BLUE FESCUE GRASS

Location: Landscape 
Available: Planting Depot
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SALVIA

Location: Landscape 
Available: Planting Depot
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ALYSSUM

Location: Landscape 
Available: Planting Depot
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MIGHTY OAK RED LETTUCE

Location: Landscape 
Available: Planting Depot
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MIGHTY OAK RED LETTUCE

Location: Landscape 
Available: Planting Depot
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SAGE

Location: Landscape 
Available: Planting Depot





	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |850 

THYME

Location: Landscape 
Available: Planting Depot
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CHIVES

Location: Landscape 
Available: Planting Depot
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OREGANO

Location: Landscape 
Available: Planting Depot
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LAVENDER

Location: Landscape 
Available: Planting Depot
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BLACK SEEDED SIMPSON LETTUCE

Location: Landscape 
Available: Planting Depot
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DESERT MALLOW

Location: Landscape 
Available: Planting Depot
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70 TON CRANE WITH OPERATOR

Available: Crainco Inc.
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KOMATSU FG40T FORKLIFT TRUCK

Model Number: FG40T
Available: Clairemont Equipment



	 Delta T-90 Team

Manufacturer’s Specifications
Project Manual
August 22, 2013
U.S. Department of Energy 2013

Norwich University

Appendix B
Page |865 

INGERSOLL RAND 3 HP STATIONARY COMPRESSOR

Model Number: SS3L3
Dimensions: 
	 Height: 23”
	 Depth: 20”
	 Width: 23”
Finish: Cast Iron
Available: Any national chain store such as Home Depot or Lowes
Price: $748.33
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SOLOPOWER SOLOPANEL SP1

Model Number: SP1
Location: Main House
Dimensions:
	 Length: 86.51”
	 Width: 15.67”
	 Thickness: 0.1”
Weight: 4.6 lbs
Power ranges: 95  W
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SOLECTRIA INVERTER

Model Number: PVI-6500
Location: Near meter disconnect box on north side of house
Dimensions:
	 Width: 28.8 in
	 Height: 17.3 in
	 Depth: 8.2 in
Weight: 88.9 lbs
Output Data:
AC power: 6500 W each
Max Operating Input Current: 35 A 
Voltage: 240 VAC
Peak Efficiency: 96.3%
Quantity: 1
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SOLAR BOS

Model Number: CST-08-15-N3
Location: Exterior North wall
Features: ETL listed to UL-1741
Configuration: 6 string combiner
Max Fuse Size (Amps) : 30
Steel Enclosure Dimensions: 16” x 12” x 6”
Weight: 30 lbs
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3M DUAL LOCK RECLOSABLE FASTENER 

Model: SJ3870
Location: Fastener for solar panels to roof 
Type: 250
Thickness: 0.240”
Available:
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ADCO HELIO BOND TAPE

Model: PVA-600BT
Dimensions: 3” x 0.035” x 120’
Shear Strength: 5 psi
Peel Strength: 10 psi @ 70 degree F
Purpose: PV Module Attachment Tape



Product Information

P.O. Box 457, 4401 Page Avenue   Michigan Center, MI 49254   Phone: (800) 248-4010   Fax: (517) 764-6697  www.adcocorp.com

CAUTION: All statements and technical information in this document are based on tests or data that ADCO believes is reliable. 
However, ADCO does not warrant or guarantee the accuracy or completeness of this information.  The user has sole knowledge and control of 
factors that can affect the performance of ADCO’s products in the user’s intended application.  It is the user’s responsibility to 
conduct tests to determine the compatibility of ADCO’s product with the design, structure, and materials of the user’s end product and the suitabil-
ity of ADCO’s product for the user’s method of application and intended use.  The user assumes all risk and liability arising out of such use.

HelioBond®  PVA 600BT 
Description

HelioBond® PVA 600BT is a high performance elasto-
meric (butyl) adhesive tape designed to provide very 
high tack, excellent adhesion. “Best in Class” water and 
moisture resistance, in a “peel and stick” bonding solu-
tion for the integration of flexible thin film PV modules 
and membrane roofing systems.  HelioBond® PVA 
600BT is designed to bond to most commercially avail-
able PV flexible thin film module back sheets and to 
commonly subscribed installation slip sheets.  Helio-
Bond® PVA 600BT can be applied with commercially 
available laminators, using industry accepted lamina-
tion techniques.

Features Benefits
Proven performance in the field 20+ years in the field with exemplary performance

Integrated single roofing and PV module “peel 
and stick” bonding solution

Supply chain simplicity using material for complete integration of 
roof material to sub structure and PV module to roofing material

“peel and stick” installation concept Provides for lower labor costs, faster installation times
ADCO experience with established installation 
procedures

Eliminates the second guessing and provides step by step inspec-
tion, installation and maintenance guidelines

“Best in Class” environmentally resistant adhe-
sive

Impervious to water, humidity, sunshine, snow, hail, UV

Environmentally safe installation No primers needed, no VOC’s, simple safe installation method not 
using torches or solvents

Simple and easy release liner removal Installations are a simple and quick under rooftop conditions
Excellent tack and adhesion under outside 
conditions

Quick stick with proven long term adhesion performance

Physical Properties

Typical Values Test Method

Color Black Visual

Brittleness 
Temperature

-50º F ASTM D746

Elongation (tape) >1000% ASTM D412
Specific Gravity 0.97 ASTM D71

Application Properties 

Service Temperature -40º F - 250º F 
(-40º C -121º  C)

ASTM D3359

Application 
Temperature

40º F -120º F 
(4º C - 49º C)

ASTM C603

Minimum Shelf Life 1 Year ASTM D1337

Values are typical performance properties and characteristics based 
on laboratory testing.  This is intended as a guide for comparison pur-
poses and does not constitute a specification or specification range.

Typical Aged Adhesive Strength
Peel Strength 10 pli @ 70º F / 5 pli @ 190º  F
Shear Strength 5 psi @ 190º  F



WARRANTY: ADCO warrants its products to conform to ADCO’s specifications at the time of sale when tested according to ADCO
standards.  If a product is proven to be defective when tested according to ADCO standards, ADCO will, at its option, refund the purchase price or re-
place or repair the defective product.  THIS LIMITED WARRANTY IS THE BUYERS SOLE AND EXCLUSIVE REMEDY AGAINST ADCO AND IS IN LIEU OF ANY 
AND ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE.  In no event shall ADCO be liable for any special, incidental, consequential, or punitive damages arising out of any claims 
whether based on negligence, contract, warranty, strict liability or otherwise.

HelioBond®  PVA 600BT R7 12-07-11

P.O. Box 457, 4401 Page Avenue   Michigan Center, MI 49254   Phone: (800) 248-4010   Fax: (517) 764-6697  www.adcocorp.com

Application Instructions

The HelioBond®  PVA 600BT  is an extruded tape with in-
stallation friendly quick release liner.  It comes in various 
dimensional profiles with a 0.030” thickness and a 20.0” 
maximum width.  It can be easily laminated to either roof-
ing membrane materials or flexible thin film PV modules 
using commercially available lamination equipment, us-
ing industry accepted lamination techniques.  Standard 
lamination conditions are to apply to clean, dry substrates 
at temperatures above 40º F (4º C) for best results. Apply 
pressure to bond interface (15psi) with roller or platen.  
Contact your ADCO technical representative for specific in-
structions, dependent upon application specifics.

Basic Use 

HelioBond®  PVA 600BT  is used for bonding flexible Thin 
Film PV modules to roof membranes. HelioBond®  PVA 
600BT  can also be used to bond roofing membranes 
(TPO, EPDM, and other non-polar materials) to roofing 
substrates, such as metal, or modified bitumen.

Precautions and Limitations

Talc, dust oil, ice, snow, or wet conditions inhibit good 
adhesion.  Clean and dry surfaces are a necessity.  Check 
with your ADCO representative for a list of approved PV 
modules, back sheets, and slip sheets, roofing membranes 
and other substrates prior to using the HelioBond®  PVA 
600BT  for any application.

Clean Up

Remove excess material and clean residue with aliphatic 
solvent or isopropyl alcohol.

Packaging

HelioBond®  PVA 600BT is supplied in extruded tape and 
die-cut patch form in various dimensional profiles with 
0.030” minimum thickness and 20.0” maximum width.  
Contact your local ADCO Products, Inc. representative for 
additional custom availability requirements.

Storage and Shelf Life

When stored at or below 75º F (24º C), ADCO’s  Helio-
Bond®  PVA 600BT has a minimum shelf life of 1 year.

Shipping Limitations

None

Health & Safety

Users must follow individual product data sheet and Ma-
terial Safety Data Sheet (M.S.D.S.) for health and safety 
precautions. Always use protective eyewear.

Availability/Cost

Availability and cost may be obtained from your ADCO 
representative by calling 800-248-4010.
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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”
Tensile Strength: 6200 psi



WM18-PVC

WM18-PVC

Wire Management System

FEATURES
•	 Lightweight
•	 Easy	to	assemble
•	 Durable
•	 Adheres	firmly	

Cover Outside
Dimention

In. Millimeter

A Width 3.44 87.37
B Height 1.78 45.21

Tray Inside
Dimension

In. Millimeter

A Width 2.90 73.66
B Width 2.50 63.50
C Height 1.78 45.21

Wing Inside
Dimension

In. Millimeter

A Width 4.03 102.36
B Width 2.80 71.12
C Width 4.15 105.41
D Width 11.11 282.19
E Height 2.33 59.18

ACover
B

Tray

A

B

C

Wing
A

B
C

D

E

Building	integrated	PVC	system	with	built	in	UV	protection	designed	to	manage	wires	in	AGT	thin-film	photovoltaic	laminate	
installations.	Protects	wires	and	organizes	the	roof.	Delivered	as	three	components.	The	base	and	cover	slide	together,	the	
wings	protect	the	wire	leads	from	each	PV	laminate	strip.	Delivered	in	18	foot	6	inch	lengths	with	sets	of	15	wings.



WM18-PVC

WM18-PVC

© Copyright 2012 Advanced Green Technologies   WM18PVC0812

PHYSICAL	PROPERTIES
Tensile strength (psi) d-638 6200.00

Flexular strength (psi) d-790 10,500.00

Flexular modulus (psi) d-790 380,000.00

Noched izod impact 1/8” d-256 8.00

Specific gravity d-792 1.43

Heat deflection @ 264 psi d-648 167.00

Recommended melt temp. 360° 182°

COMPONENTS	 wt	or	%	VOLl	 ACGIH	TL	V	 OSHA	
Acrylic polymers esablished <15% none none
Calcium carbonate <10% 10mg\m3 15mg\m3

Titanium dioxide <10% 10mg\m3 10mg\m3

Organo tin complex <5% 0.1mg\m3 0.1mg\m3

Vinyl chloride <0.00% 5ppm 1ppm
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