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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. 

 

3.22.2011 REVISION 

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

• Section Format and Page Format requirements have been updated 

• The version adheres to PDF bookmarking guidelines and all other formatting requirements  

• Format of document has been fixed to meet requirements 

• Construction Specifications have been modified to match Construction Documents 

• Bookmarks have been added 

• Construction Specifications have been included in this submission, and are formatted in accordance with International Building Code 
MasterFormat.   

 

4.25.2011 REVISION 

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

• Addition of Structural Calculations 

• Addition of manufacturer specification sheets 

• Sub-bulleting of PDF bookmarks  

 

6.30.2011 REVISION 

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

• Addition of manufacturer specification sheets 

• Revision of products and the corresponding specification sheets 

• Reformatting the manual to create to cohesive package with signage 

• Addition of title pages 

 

8.11.2011 REVISION 

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

• Addition of Appendix A: Structural Calculations 

• Addition of Appendix B: Manufacturer’s Specifications and Cut Sheets  
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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 
 

O101 to 0111 

Rule 4-2 Construction Equipment Specifications for heavy machinery 
 

PM: 02 43 13.13 

Rule 4-3 Ground Penetration Drawing[s] showing the locations and depths of all ground 
penetrations on the competition site 
 

E101 

Rule 4-4 Impact on the Turf Drawing[s] showing the location, contact area, and soil-
bearing pressure of every component resting directly on the 
turf 

S101, S501, C101, C102, 
C103, L102, & PM: Impact 
on the Turf 
 

Rule 4-5 Generators Specifications for generators  PM: 01 51 13 
 

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 
 

H101, P103, P101, P102 

Rule 4-6 Spill Containment Specifications for all equipment, containers, and pipes that 
will contain fluids at any point during the event 

PM: 23 71 00, 22 41 16, 
22 41 23, 22 41 39, 22 33 
30, 22 13 53, 22 33 13, 22 
11 16, 22 12 19, 21 10 00 
 

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 
 

S501 
PM: 13 54 19 
PM: Structural Calculations 

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 
 

S501, S502 

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

A201 & A202 

Rule 5-2 Solar Envelope Dimensions List of solar envelope exemption requests accompanied by 
justifications and drawing references 
 

NOT APPLICABLE 

Rule 6-1 Structural Design Approval List of, or marking on, all drawing and project manual sheets 
that have been or 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 
 

PM: Structural 
Calculations, 
APPST_DRAWINGS_2011-
08-11 

Rule 6-2 Finished Square Footage Drawing[s] showing all information needed by the rules 
officials to measure the finished square footage 
electronically 
 

A-112 

Rule 6-2 Finished Square Footage Drawing[s] showing all movable components that may 
increase the finished square footage if operated during 
contest week 

NOT APPLICABLE 
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RULES COMPLIANCE CHECKLIST CONTINUED 
RULE RULE DESCRIPTION LOCATION DESCRIPTION LOCATION 
Rule 6-3 Entrance and Exit Routes Drawing[s] showing the accessible public tour route and the 

ground surface area that will be covered by organizer-provided 
walkway material 

 

G102, C102 

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 

 

L101, C401, C402 

Rule 7-2 Watering Restrictions Drawing[s] showing the layout and operation of grey water 
irrigation systems 

 

NOT APPLICABLE 

Rule 8-1 PV Technology Limitations Specifications for photovoltaic components 
 

PM: 26 31 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 

 

F101 

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

 

PM: 28 31 00 

Rule 8-4 Desiccant Systems Drawing[s] describing the operation of the desiccant system 
 

NOT APPLICABLE 

Rule 8-4 Desiccant Systems Specifications for desiccant system components 
 

NOT APPLICABLE 

Rule 8-5 Village Grid Completed interconnection application form. PM: INTERCONNECTION 
APPLICATION FORM 
 

Rule 8-5 Village Grid Drawing[s] showing the locations of the photovoltaic, inverter[s], 
terminal box, meter housing, service equipment, and grounding 
means 

 

E101, E102 

Rule 8-5 Village Grid Specifications for the photovoltaic, inverter[s], terminal box, 
meter housing, service equipment, and grounding means 

 

PM: 26 05 26, PM: 26 05 
83, PM: 26 05 33.16, PM: 
26 28 13, PM: 26 24 16 
PM: 26 27 26, PM: 26 31 
00, PM: 48 19 16 

Rule 8-5 Village Grid One-line electrical diagram 
 

E602 

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

 

 E604 

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

G102 

Rule 9-1 Container Locations Drawing[s] showing the location of all liquid containers relative 
to the finished square footage 
 

P101, P501, H101, C103 

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. EDT or between 8 a.m. and 4 p.m. solar time on October 1 
 

P111, G601 

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 

PM: DETAILED WATER 
BUDGET 
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RULES COMPLIANCE CHECKLIST CONTINUED 
RULE RULE DESCRIPTION LOCATION DESCRIPTION LOCATION 
Rule 9-3 Greywater Reuse Drawing[s] showing the layout and operation of greywater 

reuse systems 
P101, H101, P602 

Rule 9-4 Rainwater Collection Drawing[s] showing the layout and operation of rainwater 
collection systems 

NOT APPLICABLE 

Rule 9-6 Thermal Mass Drawing[s] showing the locations of liquid-based thermal 
mass systems 

NOT APPLICABLE 

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

PM: 23 71 00 

Rule 9-7 Greywater Heat Recovery Drawing[s] showing the layout and operation of greywater 
heat recovery systems 

NOT APPLICABLE 

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

O109, O110, O111 

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

O104 
PM: 22 12 19 

Rule 9-9 Water Removal Drawing[s] showing the complete sequence of water 
consolidation and removal events 

O104 

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

PM: 22 13 53 

Rule 11-4 Public Exhibit Interior and exterior plans showing entire accessible tour 
route 

G102 
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STRUCTURAL CALCULATIONS 

Refer to Appendix A for Structural Calculations. 

 

 

CONTRIBUTING ENGINEERS 

 

Patrick A. Beville, PE, LEED AP IONCON, PLLC  

[PE License NC 023045] 164 South Depot Street Phone: 828-264-8500 

Principal, IONCON NC License # P-0820 Boone, NC 28607 Fax: 828-265-5650 

 

Eric A. Gilbert Trenco 

[PE License NC 036322] 818 Soundside Road Phone: 216-741-5282 

 Edenton, NC 27935 Fax: 216-741-4860 
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IMPACT ON TURF 

The following analysis is an overview of weight, contact area, and soil-bearing pressure of every component resting directly on the turf of the 
National Mall. 

 

BUILDING COMPONENTS 

The Solar Homestead is composed of the 864 square foot main house, six 128 square foot OM trailers, and one 316 square foot Flex OM 
trailer [120 square foot of which is indoor heated space]. 

Maximum Building Loads [per square foot of conditioned space]: 

• Roof live load = 35 pounds per square foot 

• Roof dead load = 15 pounds per square foot 

• Floor live load = 40 pounds per square foot 

• Floor dead load = 15 pounds per square foot 

• Total Loading = 105 pounds per square foot 

Bearing Pressures on National Mall: 

The main house has 864 square feet of conditioned space with a total load of 90,720 pounds.  This load is distributed evenly among eighteen 
7,500 pound capacity jacks giving a load per jack of 5,040 pounds.  Given a maximum bearing pressure of 1,500 psf that the jack bases can 
exert on the National Mall lawn the base plate area for each jack was set at 576 square inches [24” by 24”] which results in a bearing 
pressure of 1,260 pounds per square foot. 

The 16,000 pound Flex OM has 120 square feet of conditioned space and approximately 192 square feet of porch space and solar canopy 
above.  The 39,400 pound load is distributed evenly among eight 7,500 pound capacity jacks giving a load per jack of 4,925 pounds.  The 
base plate area for each jack was set at 576 square inches [24” by 24”] which results in a bearing pressure of 1,232 pounds per square foot. 

Each of the six 5,800 pound OMs [or canopy modules] has approximately 128 square feet of covered porch area.  Given the roof and floor live 
load the overall weight will be 15,400 pounds.  This load will require four 7,500 pound jacks each with base plate areas of 400 square inches 
[20” by 20”] resulting in a bearing pressure of 1,386 pounds per square foot. 

 

OTHER SITE COMPONENTS 

The Solar Homestead site will also contain three bladder tanks mounted on 4 inch by 4 inch timber sleepers and numerous straw bales.  The 
straw bales have a bearing surface of about five square feet and weigh about 50 pounds giving a bearing load of 10 pounds per square foot. 

The three water tanks are sized at 1000, 600, and 25 gallons.  The 1,000 gallon water supply tank will be housed in a plywood structure and 
covered with straw bales to prevent solar gain.  The total weight of the tank and coverings is estimated at 9,930 pounds.  This will require a 
minimum of six 4.5 foot sleepers to bring the bearing pressure to 1,261 pounds per square foot. 

The 600 gallon waste water bladder tank will require a minimum of three 5 foot sleepers to bring the bearing pressure to 1,177 pounds per 
square foot. 

The 25 gallon waste water bladder tank will only have a bearing pressure of 221 pounds per square feet using two 2 foot sleepers.
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DETAILED WATER BUDGET 
Team-approved liquids, brought by Appalachian State University: 

Liquid Usage Quantity Characteristics Delivery Date 

Irrigation 35 Gallon Water used for vegetation 9/14/11 
Thermal Mass N/A N/A N/A 

Pressure Testing 15 Gallon Water used for pressure testing 9/14/11 
Thermodynamic system operation N/A N/A N/A 

 

Water Consumption and Greywater Production: 

FUNCTION 
WATER 

USE 
(GALLONS) 

WATER 
USE 

(LITERS) 

CALCULATIONS 
NOTES 

GALLONS LITERS EVENTS 

Hot Water Draws 264 999.3 16.5 62.5 16 10% extra per draw for spillage 

Water Vaporization 2.4 9.1 0.6 2.3 4 begin with 6 lb of water 

Dishwasher 11.9 45.0 2.38 9.0 5 
2.38 gallons/load per Manufacturer's 

Specifications 

Clothes Washer 80.5 304.7 10.061 38.1 8 
10.06 gallons/load per Manufacturer's 

Specifications 

Vegetation 270 1022.1 15 56.8 18 
15 gallons per day for 18 days between 

assembly and disassembly 

Fire Protection 182 688.9 182 688.9 1 
7 minutes of flow at estimated 13 gpm per 

head, two heads. Drawn from common 
supply. 

Thermal Storage Tanks 0 0 0 0 0 N/A 

Testing 56 212.0 7 26.5 8 7 gallons per day of assembly 

Initial Systems Fill 15 56.8 15 56.8 1 
Solar thermal loop: collectors and plumbing. 

2x extra for spillage 

Solar Thermal Collectors 0 0 0 0 0 N/A  (see above) 

Aesthetic Purpose 10 37.9 2.5 9.5 4 General cleaning + dinner party cleanup 

Radiant Flooring 0 0 0 0 0 N/A 

Safety Factor 89.2 337.6 
   

10 % extra 

WATER REQUIRED 981.0 3713.4 
    

Greywater 467.3     
Hot water draws, dishwasher, clothes, 

testing, and safety factor. 
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SUMMARY OF UNLISTED ELECTRICAL COMPONENTS 

All electrical components carry an approved testing agency’s listing per Section 6-7 of the SD2011 Building Code.  
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SUMMARY OF RECONFIGURABLE FEATURES 
All reconfigurable features in The Solar Homestead are limited to non-building integrated components, such as furniture and some 
accessories.
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INTERCONNECTION APPLICATION FORM 

TEAM APPALACHIAN STATE UNIVERSITY LOT 205 

 

PV SYSTEM 

All Sub-Arrays utilize SANYO HIP-195 DA3 photovoltaic panels. 

Array Number Number of Panels Number of Parallel 
Strings 

Number of 
Panels/String 

DC Rating of Array                         
In series                        In parallel 

Sub-Array 1 12 panels 2 parallel string 6 panels in series 
per string 482 Voc 15.5 Isc 

Sub-Array 2 12 panels 2 parallel string 6 panels in series 
per string 482 Voc 15.5 Isc 

Sub-Array 3 18 panels 3 parallel string 6 panels in series 
per string 482 Voc 23.3 Isc 

Total DC power of all arrays:  8.2 kW 

10.5 kW [includes 30% reflected irradiation] 

 

 

INVERTERS 

Inverter Manufacturer Model Number Voltage Rating [kVA or KW] Quantity 

KACO blueplanet 2502xi 550 2.5 KW 2 
 

KACO blueplanet 5002xi 600 5 KW 1 
 

Total AC power of all inverters: 10 kW  

 

 

 

1. One-Line Electrical Schematic – E-602 

2. Feeder and Service Load Calculations [NEC 220.82] – E-604 

3. Feeder Neutral Load Calculations [NEC 220.61] – E-604 

4. Plan view of the lot showing: house, decks, ramps, tour paths, the service point and the distribution panel or load center – G-102/E-101
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ENERGY ANALYSIS RESULTS AND DISCUSSION 

INTRODUCTION 

The energy analysis projects the electrical energy production and consumption of The Solar Homestead during the competition in Washington 
D.C. The size of the bifacial photovoltaic canopy takes into account seasonal variations of sun position, irradiance, and monthly cloud 
coverage in Washington, DC as to provide sufficient energy year round. The approximate total energy output of the PV array is calculated 
using the rated efficiency of the panels and the approximate daily isolation on the array. The energy contributions from the Trombe wall and 
solar thermal hot water system are underestimated to provide a conservative analysis. Three scenarios were considered in the energy 
analysis: best, intermediate, and worst, based on temperature and irradiance variations in weather data as well as the effectiveness of the 
solar thermal system in the Solar Homestead. Historical weather data was used to produce a photovoltaic energy estimation of 285.3 kWh. 

 

HVAC LOADS 

The preliminary HVAC model assumed an interior temperature of 73.5°F. Hourly temperature data in Washington, DC from September 2010 
was used to predict the outside temperatures during the competition. The floors and walls were given R values of a minimum of 35. The R-5 
triple paned glass windows and doors facing North, South, East and West in The Solar Homestead were given additional solar heat gain 
constants of 15, 28, 60 and 15 BTUs per square foot per hour, respectively. The value for the west glazing accounts for the shading from the 
Great Porch. Component loads were calculated by using standard thermal transmission calculations and the additional solar heat gains as 
required and were determined by the hourly weather data. The HVAC was modeled to run during the comfort zone contest times. According to 
the intermediate model, The Solar Homestead’s HVAC system will use approximately 96kWh, while the Flex space will use 18kWh. 

 

HOT WATER DRAWS 

The Solar Homestead will employ a solar thermal storage and exchange device which is designed to provide 100% of the water heating energy 
without consuming electricity. However, an on-demand electric water heater will serve as a backup to the solar thermal system. The hot water 
competition requires a total of sixteen different 15 gallon water draws, which require a 60 degree Fahrenheit temperature rise from the electric 
water heater. Assuming a heat capacity of 1 BTU/lb/F and a 10% contingency, the total amount of energy consumed for hot water draws is 
estimated to be 40 kWh. For the three scenarios considered, “best” is when no backup electricity is needed, “intermediate” is when 50% 
backup electricity is needed, and “worst” is when 100% backup electricity is needed. 

 

COOKING 

The energy analysis includes a detailed energy budget for each of the dinner parties held at The Solar Homestead. The dinner menus include 
specific cooking instructions. According to these instructions, it is calculated that the 2.0 kW oven will run for a total of 115 minutes for both 
dinner parties and an extra 10 minutes during the movie night for a total consumption of 4.17 kWh. The oven will also be used in broil mode 
for a total of 10 minutes. Rated at 3.6 kWh the broiler will consume a total of 0.6 kWh. The stove top consists of four different elements; the 9 
inch element, outputting 2.2 kW, will primarily be used. Working for the predicted 114 minutes the stove will consume 4.18 kWh. In addition 
five pounds of water will be boiled completely to vapor four different times. According to initial testing each boil-off will require 2.55 kWh for a 
total of 10.2 kWh over the course of the nine day competition. The total consumption of the stove and oven unit is predicted to be 19.15 kWh. 

 

APPLIANCES 

The full size refrigerator and freezer will operate nine days of the energy competition at the required temperatures of 36°F and 2°F. The clothes 
washer and dryer both require eight cycles as part of the contests consuming 0.32 kWh/cycle and 3.65 kWh/cycle, respectively. The 
dishwasher will operate for five cycles during the competition, consuming 1.34 kWh/cycle. The home electronics including the computer and 
television are calculated to operate for 35 hours during the competition at 28 W and 150 W, respectively. The movie projector will be used 
only during movie night; while the home entertainment speakers will be used during both dinner parties and movie night. The total energy 
consumption of all loads throughout the competition is estimated at 280.35 kWh. 
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LIGHTING 

Lighting for The Solar Homestead was designed with efficiency and ease of use for homeowners, providing a variety of lighting solutions 
indoors and outdoors. The interior shell of The Solar Homestead is lit by 207 ft. of LED strip lighting along a top and bottom cove. LED cove 
lighting is the primary ambient light indoors and consumes only 0.95 W/ft. The cove lighting is wired to 3 way dimmer switch, offering 
flexibility and reducing energy consumption.  The interior core of The Solar Homestead is lit with two linear fluorescents recessed into solar 
thermal skylights, providing the homeowner with natural light during the day and the option for light at night. The fluorescents will consume 
30W total.  Task and Accent lighting is provided by LED puck lights; thirty-two puck lights are used throughout the interior and consume 3.6W 
each. The LED puck lights are wired to a dimmer switch, aiding flexibility and efficiency. Linear fluorescent strips are placed throughout the 
interior for lighting in the closets and bathrooms for the interiors. Fluorescent strips are an inexpensive way to light efficiently. The strips range 
from 15W-18W depending on the length and diameter. 

   

Exterior Lighting for The Solar Homestead is minimal but provides ambient landscape light and accent lighting for the Solar Canopy. 
Fluorescent floodlights are placed on top of the OMs to highlight the canopy, as well as provide lighting for the Great Porch in the evening. The 
fluorescent floodlights consume 26W each, comparable to a 90W halogen floodlight. LED light bars are placed along the ramps to highlight 
the landscape and signage. The 24” LED light bars consume 3.6W each. Weather resistant LED strips are placed within three columns along 
the Great Porch to highlight each entrance into the house; these strips consume .95W/ft. 

 

LIGHTING SCHEDULE 

The following table includes all lighting used throughout The Solar Homestead: 

FUNCTION Manufacturer Model 
Quantity 
(Feet) 

LIGHTING 

Total kWh 
kW/cycle 

Cycles OR 
Hrs 

Interior 
      

Bedroom South (top cove) Super Bright LEDs NFLS-WW300 22 0.021 29 0.606 

Bedroom South (btm cove) Super Bright LEDs NFLS-WW300 16 0.015 29 0.439 

Bedroom North (top cove) Super Bright LEDs NFLS-WW300 22 0.021 29 0.606 

Bedroom North (btm cove) Super Bright LEDs NFLS-WW300 19 0.018 29 0.522 

Bedroom Dividing Wall Elemental LED EL-DIM3PKKT 16 0.058 29 1.670 

Bedroom South Closet Sylvania 21656 1 0.015 29 0.435 

Bedroom North Closet Sylvania 21656 1 0.015 29 0.435 

Core Hallway (South) Sylvania 22405 1 0.015 29 0.435 

Core Hallway (North) Sylvania 21656 1 0.015 29 0.435 

Core Utility Closet Sylvania 21656 1 0.017 29 0.493 

Core Laundry Closet Sylvania 21656 1 0.017 29 0.493 

Core Shower Skylight Sylvania 22062 1 0.030 29 0.870 

Core Shower Super Bright LEDs NFLS-WW300 30 0.029 29 0.827 

Core Vanity Sylvania 20975 2 0.056 29 1.624 

South Wall (top cove) Super Bright LEDs NFLS-WW300 23 0.022 29 0.641 

South Wall (btm cove) Super Bright LEDs NFLS-WW300 23 0.022 29 0.641 

North Wall (top cove) Super Bright LEDs NFLS-WW300 23 0.022 29 0.641 

North Wall (btm cove) Super Bright LEDs NFLS-WW300 23 0.022 29 0.641 
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FUNCTION Manufacturer Model 
Quantity 
(Feet) 

LIGHTING 

Total kWh 
kW/cycle 

Cycles OR 
Hrs 

West Wall (top cove) Super Bright LEDs NFLS-WW300 22 0.021 29 0.602 

West Wall (btm cove) Super Bright LEDs NFLS-WW300 13 0.012 29 0.350 

Bay Window Elemental LED EL-DIM3PKKT 3 0.011 29 0.313 

Kitchen Elemental LED EL-DIM3PKKT 7 0.025 29 0.731 

Exterior 
      

OM One (trailer 2) GE 71776 2 0.052 29 1.508 

OM Two (trailer 3) GE 71776 1 0.026 29 0.754 

OM Three (trailer 4) GE 71776 2 0.052 29 1.508 

OM Four (trailer 7) GE 71776 2 0.052 29 1.508 

OM Four: Kitchen OM Elemental LED EL-DIM3PKKT 3 0.011 29 0.313 

Site Wall  (south) Elemental LED EL-BRTWPBAR 6 0.022 29 0.626 

Site Wall  (north) Elemental LED EL-BRTWPBAR 6 0.022 29 0.626 

Columns LightingEver 3258-SMD-LED 15 0.072 29 2.088 

Mechanical Closets GE 64234 6 0.108 29 3.132 

Flex OM 
      

Bathroom Elemental LED EL-BRTWPBAR 2 0.007 29 0.209 

Flex OM Light Wall Elemental LED EL-DIM3PKKT 7 0.025 29 0.731 

     Total kWH 27 

 

During the entire competition, it was calculated that the lights will consume approximately 27 kWh. 
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ENERGY BUDGET 

The following table includes a competition energy budget of The Solar Homestead’s HVAC, hot water draws, lighting, cooking, appliances, and 
equipment: 

FUNCTION BRAND MODEL  TOTAL ENERGY 
(KWH) NOTES 

Washer Bosch WAE2006UC 0.319 kWh/cycle  x  8 cycles 2.55 8 cycles 

Dishwasher Bosch SHX4AP05UC 1.3413 kWh/cycle x 5 cycles 6.71 
5 cycles for competition + 
approximately 1 extra for 

dishwasher rinse 

Dryer Bosch WTE86300US 3.6505 kWh/cycle x 8 cycles 29.20 8 cycles 

Fridge LG LFC21776ST 0.04566 kWh/hr x 216 hrs 9.86 9 days, all day 

Stove Top 
(boil) 

Bosch NIT3065UC 2.55 kWh/cycle x 4 cycles 10.20 
Tested: 2.55 kWh per 5lb 

evaporation 

Stove Top 
(cook) 

Bosch NIT3065UC Tested 4.18 Cooking test energy estimate 

Oven Bosch HBL3350UC Tested 4.77 Cooking test energy estimate 

Range Hood Bosch DKE9605PUC 620W x 23 hrs 14.26 
23 hours assumed for whole 
house fan function, boiling 
water, and dinner parties 

Bathroom Fan Broan QTXE-110S 36W x 3 hrs 0.11 
3 hours assumed for whole 

house fan function 

HVAC House Mitsubishi 
SEZ-KD09NA & 
MXZ-2B20NA 

 96.34 Energy modeling 

HVAC Flex LG 
LAN095HV & 
LAU095HV 

 18.03 Energy modeling 

Computer Toshiba L670 28W x 35 events 0.98 As required 

TV LG 37LK450 150W x 35 events 5.25 As required 

PS3 Sony CECH-2501A 250W x 6.5 hrs 1.63 
Assumed 3 hrs per movie 

night + 30 mins for possible 
jury viewing 
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FUNCTION BRAND MODEL  TOTAL ENERGY 
(KWH) NOTES 

Projector Mitsubishi HC4000 260W x 6.5 hrs 1.69 
Assumed 3 hrs per movie 

night + 30 mins for possible 
jury viewing 

DVD Player Sony DVP-SR200P 9W x 35 events 0.32 As required 

Water Heating Tempra 24 40.28kWh x 50% backup 20.14 
Assuming backup heater 
only needs provide 50% 

water heating 

Solar Thermal 
Pump 

WILO Star 32F 110W x 110 hrs 12.10 10 hrs a day for 11 days 

Speaker Bar Samsung HW-C540 280W x 6.5 hrs 1.82 
Assumed 3 hrs per movie 

night + 30 mins for possible 
jury viewing 

Lighting Various Various  27 
See detailed lighting 

schedule 

PLC + Controls 
Productivity 

3000 
Various 44.04W x 216 hrs 10.46 

Power dissipation of all PLC 
components + extra 10% 

for controls power 

Main water 
pump 

Grundfos JPF3 (1/2HP x 745.7W/1HP) x 1 hr 0.37 
Assumed 1 hr total of 

operation 

TOTAL 280.35 kWh  
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ENERGY BUDGET RESULTS 

The 42 module solar array is rated at 8.2 kW peak.  Historical TMY data for Washington, DC predicts a total of 285.3 kWh of photovoltaic 
electricity will be produced during the system grid-tied period.  Therefore, the intermediate consumption scenario is balanced by the 
photovoltaic electricity produced.
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CONSTRUCTION SPECIFICATIONS 

 

DIVISION 01  GENERAL REQUIREMENTS 

01 11 00  Summary of Work 

01 14 00  Work Restrictions 

01 25 13  Product Substitution Procedures 

01 50 00  Temporary Facilities and Controls 

01 51 13  Temporary Electricity 
 

DIVISION 02  EXISTING CONDITIONS 

02 43 13.13 Building Relocation 
 

DIVISION 05  METALS 

05 05 23  Metal Fastenings 

05 12 00  Structural Steel Framing 

05 52 13  Pipe and Tube Railings 
 

DIVISION 06  WOOD, PLASTICS, AND COMPOSITES 

06 05 23  Wood, Plastic, and Composite Fastenings 

06 11 00  Wood Framing 

06 15 13  Wood Floor Decking 

06 16 00  Sheathing 

06 16 53  Moisture-Resistant Sheathing Board 

06 17 53  Shop-Fabricated Wood Trusses 

06 20 23  Interior Finish Carpentry 

06 46 00  Wood Trim 

06 61 00  Simulated Stone Fabrications 

06 64 00  Plastic Paneling 

06 80 00  Composite Fabrications 
 

DIVISION 07  THERMAL AND MOISTURE PROTECTION 

07 13 00  Sheet Waterproofing 

07 13 26  Self-Adhering Sheet Waterproofing 

07 21 13  Board Insulation 

07 21 16  Blanket Insulation 
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07 21 19  Foamed-In-Place Insulation 

07 25 00  Weather Barriers 

07 46 19  Steel Siding 

07 46 23  Wood Siding 

07 46 23.13 Wood Bark Shingle Siding 

07 54 23  Thermoplastic-Polyolefin Roofing 

07 55 63  Vegetated Protected Membrane Roofing 

07 65 00  Flexible Flashing 

07 71 13  Manufactured Copings 
 

DIVISION 08  OPENINGS 

08 14 23.13 Metal-Faced Wood Doors 

08 14 73  Sliding Wood Doors 

08 43 13  Aluminum-Framed Storefronts 

08 52 13  Metal-Clad Wood Windows 

08 63 00  Metal-Framed Skylights 

08 71 00  Door Hardware 

08 78 00  Special Function Hardware 

08 83 00  Mirrors 
 

DIVISION 09  FINISHES 

09 29 00  Gypsum Board 

09 34 00  Waterproofing-Membrane Tiling 

09 62 00  Specialty Flooring 

09 64 29  Wood Strip and Plank Flooring 

09 74 13  Wood Wall Coverings 

09 91 23  Interior Painting 

09 93 13.13 Exterior Staining 
 

DIVISION 10  SPECIALTIES 

10 11 46  Visual Display Fabrics 

10 28 00  Toilet, Bath, Laundry Accessories 

10 40 00  Safety Specialties 
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DIVISION 11  EQUIPMENT 

11 28 13  Computers 

11 31 13  Residential Kitchen Appliances 

11 31 23  Residential Laundry Appliances 

11 52 00  Audio-Visual Equipment  
 

DIVISION 12  FURNISHINGS  

12 35 30.13 Kitchen Casework 

12 35 30.23 Bathroom Casework 

12 36 19  Wood Countertops 
 

DIVISION 13  SPECIAL CONSTRUCTION 

13 34 19  Metal Building Systems 
 

DIVISION 21  FIRE-SUPPRESSION 

21 05 19  Meters and Gages for Fire-Suppression Systems 

21 10 00  Water-Based Fire-Suppression Systems 

21 16 00  Fire-Suppression Pressure Maintenance Pumps 
 

DIVISION 22  PLUMBING 

22 05 19  Meters and Gages for Plumbing Piping 

22 05 23  General-Duty Valves for Plumbing Piping 

22 05 76  Facility Drainage Piping Cleanouts 

22 11 13  Facility Water Distribution Piping 

22 11 16  Domestic Water Piping 

22 11 23  Domestic Water Pumps 

22 12 19  Facility Ground-Mounted, Potable-Water Storage Tanks 

22 13 19.36 Air-Admittance Valves 

22 13 53  Facility Septic Tanks 

22 14 26.13 Roof Drains 

22 33 13  Instantaneous Electric Domestic Water Heaters 

22 33 30.23 Residential, Collector-to-Tank, Solar-Electric Domestic Water Heaters 

22 41 13  Residential Water Closets, Urinals, and Bidets 

22 41 16  Residential Lavatories and Sinks 

22 41 23  Residential Showers 
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22 41 39  Residential Faucets, Supplies, and Trim 
 

DIVISION 23  HEATING, VENTILATING, AND AIR CONDITIONING [HVAC] 

23 09 13.23 Sensors and Transmitters 

23 34 00  HVAC Fan 

23 37 00  Air Outlets and Inlets 

23 71 00  Thermal Storage 

23 81 43  Air-Source Unitary Heat Pumps 
 

DIVISION 25  INTEGRATED AUTOMATED  

25 13 00  Integrated Automation Control and Monitoring Network 

25 35 23  Integrated Automation Control Dampers 
 

DIVISION 26   ELECTRICAL  

26 05 26  Grounding and Bonding for Electrical Systems 

26 05 29  Hangers and Supports for Electrical Systems 

26 05 33.13 Conduit for Electrical Systems 

26 05 33.16 Boxes for Electrical Systems 

26 05 83  Wiring Connections 

26 09 13  Electrical Power Monitoring 

26 09 23  Lighting Control Devices 

26 22 16  Low-Voltage Buck-Boost Transformers 

26 24 16  Panelboards 

26 27 26  Wiring Devices 

26 28 13  Fuses 

26 28 16.13 Enclosed Circuit Breakers 

26 30 00  Facility Electrical Power Generating and Storing Equipment 

26 31 00  Photovoltaic Collectors 

26 51 13  Interior Lighting Fixtures, Lamps, and Ballasts 

26 56 00  Exterior Lighting 
 

DIVISION 28  ELECTRONIC SAFETY AND SECURITY 

28 31 00  Fire Detection and Alarm 
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DIVISION 32  EXTERIOR IMPROVEMENTS 

32 93 00  Plants 

32 94 00  Planting Accessories 
 

DIVISION 48 ELECTRICAL POWER GENERATION  

48 19 16  Electrical Power and Generation Inverters  
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01 11 00 

SECTION 01 11 00:  SUMMARY OF WORK 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Project: The Solar Homestead, Appalachian State University 2011 Solar Decathlon 

B. Owner: Appalachian State University 

C. Architect: Appalachian State University Solar Decathlon Team 

D. Project Description: Drawing from traditional Appalachian settlements, The Solar Homestead is composed of multiple 
buildings which unite to form a self-sufficient ensemble.  Six Outbuilding Modules [OM’s] interconnect to form the Great 
Porch, a functional outdoor living space protected by an 8.2kW trellis of bifacial solar cells.  The spacious 833 square foot 
home adjacent to the porch features two bedrooms, a day-lit bathroom, energy-efficient appliances, and a versatile living/ 
dining area.  The Solar Homestead also includes an independent 120 square foot Flex-OM, accessible via the Great Porch.  
This space can transform to become a home office, art studio, or guest quarters. 

E. Mission: The Solar Homestead team is committed to designing, engineering, and constructing an innovative net-zero 
energy home, powered by solar energy, which is affordable to the average homebuyer.  We also strive to encourage future 
leaders to promote sustainability in the local and global community, through education, outreach, and service, in order to 
improve the world in which we live. 

F. Goals:  

1. To create innovative solar technologies for the developing renewable energy market. 

2. To demonstrate how holistic design can blend the aesthetic and technical aspect of solar technologies to be 
effective, appealing, and flexible to the needs of future residential construction. 

3. To educate student participants to communicate to the public about the cost-saving opportunities of solar 
technologies. 

4. To equip students with applicable experiences and unique career training in order to incorporate sustainable 
practices and renewable energy into the global workforce. 

 

END OF SECTION 01 11 00
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01 14 00 

SECTION 01 14 00:  WORK RESTRICTIONS 

PART 1 - ACCESS TO THE SITE 

1.1 APPALACHIAN STATE UNIVERSITY SOLAR DECATHLON 

A. Requirements: Only authorized construction personnel, subcontractors, and Appalachian State University Solar Decathlon 
team members and faculty are allowed on site during construction unless otherwise authorized by the Appalachian State 
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 
shall be notified immediately.  

 

PART 2 - COORDINATION WITH OCCUPANTS 

2.1 APPALACHIAN STATE UNIVERSITY SOLAR DECATHLON 

A. Requirements: Appalachian State University Solar Decathlon team members and construction personnel are to comply with 
any requests made by Appalachian State University. The job site remains the property of Appalachian State University at all 
times during construction and is to be treated as such.  

 

PART 3 - USE OF SITE 

3.1 APPALACHIAN STATE UNIVERSITY SOLAR DECATHLON 

A. Requirements: The site is to be used only for construction of The Solar Homestead and storage of related materials unless 
otherwise authorized. Construction personnel may not sleep overnight in, dwell within, or otherwise occupy the job site 
without authorization.  

B. Special Events: The site will be used several times during construction to house special events, which showcase The Solar 
Homestead. 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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01 25 13 

SECTION 01 25 13:  PRODUCT SUBSTITUTION PROCEDURES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all requirements for product substitution for The Solar Homestead. 

1.2 GENERAL PRODUCT REQUIREMENTS  

A. Packaging and Labels: Deliver items in original, undamaged, factory packaging with complete manufacturer’s labels. 

B. Permanent Labels, Trade Marks, & Trade Names: Locate in inconspicuous locations acceptable to the architect. 

C. VOC Content: Use VOC-free items to the greatest extent possible.  When VOC-free is not available or is impractical, use 
items with lowest VOCs. 

D. Formaldehyde Content: Use formaldehyde-free items to the greatest extent possible.  When formaldehyde-free is not 
available or is impractical, use items with lowest VOCs. 

E. Adhesives: Use nonflammable, water resistant adhesives. 

F. Odors: Use odor-free items 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, or cost. 

4. Submittal is related to an “or equal” clause in 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 substitution evaluation 
factor.  The architect 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 Washington, D.C. and 
do not apply to the affordability contest of The Solar Homestead. 

B. This section includes the temporary facilities and controls that are used for the purposes of the competition in Washington, 
D.C. 

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 Solar Homestead’s Health and Safety Plan: Portable, UL rated; with class and extinguishing 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 time when service can be interrupted for the period of grid-tie assembly to 
connect The Solar Homestead to the village grid on day 5 of the competition.  

B. Provide temporary lighting with local switching that provides adequate illumination for construction operations, 
observations, inspections, and traffic conditions.  

C. Comply with The Solar Homestead’s Health and Safety Plan. 

3.2 SUPPORT FACILITIES INSTALLATION  

A. Waste Disposal Facilities: Provide waste‐collection containers in sizes adequate to handle waste from construction 
operations. Comply with requirements of authorities having jurisdiction.  

3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION  

A. Provide protection, operate temporary facilities, and conduct construction as required to comply with environmental 
regulations and that minimize possible air, waterway, and subsoil contamination or pollution or other undesirable effects.  
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B. Maximum pressure on grass to be less than 1500 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 weathertight 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 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 40 
Published 5/2/2011 Temporary Facilities and Controls 

01 50 00 

SECTION 01 51 13:  TEMPORARY ELECTRICITY 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the temporary electricity that is only used for the purposes of the competition in Washington, D.C. 
and does not apply to the affordability contest of The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Supply a mobile generator to be used for power tools and construction lights during standalone assembly and standalone 
disassembly 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 on decibel levels showing the generator shall meet the National Park Service and psf noise 
regulation stated in 36CFR2.12 

1. Maximum 60 dB at 15 feet under full load. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Honda Power Equipment 

4900 Marconi Drive 

Alpharetta, GA 30005-8847 

Phone: 770-497-6400 

www.hondapowerequipment.com 

1. Available at national chain hardware stores, such as Lowes. 

B. UltraTech International, Inc 

11542 Davis Creek Court 

Jacksonville, FL 32256 

Phone: 800-764-9563 

www.spillcontainment.com 

1. Available through UltraTech International, Inc. 

2.2 PRODUCTS  

A. Honda Generator Engine GX390 

1. Model Number: EU6500IS 

2. Location: Construction Staging Area 

3. Dimensions [L x W x H]: 33.5” x 26.4” x 27.5” 

4. Dry Weight: 260 lbs. 

5. 6500 Watts, 120/240V 
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6. Receptacles: 20A 125V Duplex, 30A 125V Locking Plug, 30A 125/250V Locking Plug 

7. Noise Level: 60 dB @ rated load or 52 dB @1/4 load at 25 feet 

8. Fuel: 4.5 gallons with 4.7 hours @rated load, 14.0 hours @ 1/4 load 

B. Ultra Tech Containment 

1. Model Number: UTI-2351 

2. Dimensions [L x W x H]: 54” x  29-3/4” x 3-1/2” 

3. Weight: 102 lbs. 

4. Containment Capacity: 75 gal 

 

END OF SECTION 01 51 13
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SECTION 02 43 13.13:  BUILDING RELOCATION 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the methods, equipment and schedules necessary for the transportation of The Solar Homestead 
from Boone, NC to Washington, DC and back.  

1.2 SYSTEM DESCRIPTION  

A. All building components are permanently mounted on custom-built steel trailers of standard sizes. 

B. The 3 House trailers and 1 Flex OM trailer will be pulled by semi-trucks.  The DOT has established these vehicle limits: 
102 inches wide, 13.5 feet in height, and 80,000 pounds gross weight. These limits can be exceeded as individual states 
have the right to issue temporary oversize and/or overweight permits. 

C. The 6 OM trailers will be pulled by any standard Medium Duty 3/4 - 1 ton truck.   

D. Design Requirements  

1. The Solar Homestead 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 highway transportation under 
federal highway laws. All components shall not exceed 13 ft 6 in height from ground when resting on the bed of 
the truck[s].  

2. The OMs are designed to sit on standard 8’ wide trailers, which can legally be pulled by medium duty trucks.  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 2011: include trailer specifications, route information, delivery 
information and site operations. 

1.4 PERFORMANCE REQUIREMENTS  

A. The Solar Homestead as a whole must perform identically before and after transportation and re-construction.  

B. The Solar Homestead as a series of parts shall be transported using specified packing and securing methods and no 
components shall be damaged during transportation. 

 

PART 2 - EXECUTION  

2.1 QUALITY ASSURANCE  

A. Ensure that product is in proper and good working order before accepting the delivery of the product.  

2.2 DELIVERY, STORAGE & HANDLING  

A. The exact time of delivery to Washington DC shall be coordinated with the team’s and the organizer’s schedule.  

B. Additional transportation: 

1. Conditioned flower trucks for all plants. 

2. Covered trailers for straw bales and the vegetated protected membrane roof materials. 

3. Trailer for tools. 

4. Moving truck for furnishings 
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C. All trailers shall be wrapped with waterproof wrapping to protect the canopy, the decking, and finish surfaces.  For the three 
main house trailers, temporary structure shall be constructed at marriage lines to protect the interior of the trailers. 

2.3 INSTALLATION 

A. The Solar Homestead and all of its components shall be disassembled, reassembled, packed, secured, and shipped by 
designated individuals 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 bolts used to construct The Solar Homestead. 

1.2 REFERENCES 

A. ANSI/AWS D 11-92 ‘Structural Welding Code – Steel.’ 

B. ANSI / AWS D1.3-89, ‘Structural Welding Code – Sheet Steel.’ 

C. ASTM A 36-00, ‘Standard Specification for Carbon Structural Steel.’ 

D. ASTM A 307-00, ‘Standard Specification for Carbon Steel Bolts and Studs 60000 psi Tensile Strength.’ 

1.3 PRODUCT REQUIREMENTS 

A. Fasteners: “Fasteners” includes nails, screws, bolts, wedge bolds, expansion bolts, chemical 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 contact 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. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. 1/2” A307 Bolt [CSI 05 05 23.A1] 

1. Location: OM canopy construction 

B. 3/4” A307 Bolt [CSI 05 05 23.A3] 

1. Location: OM connections 

C. Bolts And Threaded Fasteners 

1. Bolts conform to requirements of ASTM A 307, Grade A. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation of bolts shall meet AISC requirements. 

 

END OF SECTION 05 05 23



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 46 
Published 8/11/2011 Structural Steel Framing 

05 12 00 

SECTION 05 12 00:  STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes all Structural Steel Framing used for The Solar Homestead’s solar canopy.  For other metal trailers, 
including the main house trailers and OM trailers, refer to Section 13 34 19 - Metal Building Systems. 

1.2 REFERENCES 

A. Comply with applicable provisions of the following: 

1. AISC 303 

2. AISC 341 and AISC 341s1. 

3. AISC 360 

4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."  

B. All work shall be in accordance with the AISC Specification.  

C. Contractor shall be responsible for coordinating all erection aides that include, but are not limited to erection angles, lift 
holes, and other aides.  

1.3 RELATED SECTIONS 

A. Section 13 34 19 - Metal Building Systems 

1.4 SUBMITTALS 

A. Shop Drawings 

  

PART 2 - PRODUCTS 

2.1 STRUCTURAL STEEL  

A. Square telescoping columns: 3” x 3” x 3/16” [CSI 05 12 73.L63] outer columns with 2.5” x 2.5” x 3/16” [CSI 05 12 
73.L66] inner columns for the Great Porch. 

B. Horizontal beams: 3” x 5” x 3/16” [CSI 05 12 73.L250] for the Great Porch canopy. 

2.2 ACCESSORIES 

A. High Strength Bolts, Nuts, and Washers 

B. Anchor Rods 

C. Primer: Fabricator's standard lead-free, rust-inhibiting primer.  

2.3 FABRICATION  

A. Canopy: Bid per University of North Carolina System bidding regulations. 

B. Structural Steel: Fabricate and assemble in shop to greatest extent possible according to construction documents.  

C. Weld Connections: Comply with AWS for tolerances, appearances, welding procedure specifications, weld quality, and 
methods used in correcting welding work.  

D. Shop Priming: Shop prime steel to a dry film thickness of at least 1.5 mils. Do not prime surfaces to be field welded.  
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PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Set structural steel accurately in locations and to elevations indicated.  

B. Test telescoping columns and alignment of bolt holes prior to welding assembly to trailers. 

C. All channel structure for OMs at doors to have predrilled holes set in accordance with requirements of door hinges. 

D. High-Strength Bolts: Install high-strength bolts according to manufacturer’s recommendations.  

E. Weld Connections: Comply with AWS for tolerances, appearances, welding procedure specifications, weld quality, and 
methods used in correcting welding work.  

F. Perform necessary adjustments to compensate for discrepancies in elevations and alignment. 

 

END OF SECTION 05 12 00 
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SECTION 05 52 13:  PIPE AND TUBE RAILINGS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information about the mechanical handrail system used on the ramps and deck of The Solar 
Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Mechanical handrail system comprised of paint steel pipe and welded connections. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Supplied and fabricated by Triplett & Coffey. 

2.2 PRODUCTS  

A. 1-1/2” shop-fabricated pipe railings 

1. Location: Ramps, landings 

2. Steel pipe 

2.3 ACCESSORIES 

A. Metal primer and paint 

 

PART 3 - EXECUTION  

3.1  FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible according to construction documents.  

B. Weld Connections: Comply with AWS for tolerances, appearances, welding procedure specifications, weld quality, and 
methods used in correcting welding work.  

C. Shop Priming: Shop prime steel to a dry film thickness of at least 1.5 mils. Do not prime surfaces to be field welded.  

3.2 INSTALLATION 

A. Weld Connections: Comply with AWS for tolerances, appearances, welding procedure specifications, weld quality, and 
methods used in correcting welding work.  

B. Perform necessary adjustments to compensate for discrepancies in elevations and alignment. 

 

END OF SECTION 05 52 13
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SECTION 06 05 23:  WOOD, PLASTIC, AND COMPOSITE FASTENINGS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information about The Solar Homestead’s foundation pad fasteners for decks, ramps and site walls. 

1.2 RELATED SECTIONS 

A. Section 06 11 00 - Wood Framing 

B. Section 06 80 00 - Composite Fabrications 

C. Section 13 34 19 - Metal Building Systems 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Lag Screws 

1. Available at national chain hardware stores, such as Lowes. 

B. Simpson Strong Tie 

5956 West Las Positas Blvd. 

Pleasanton, CA 94588 

Phone: 800-925-5099 

www.strongtie.com 

1. Available through Simpson Strong Tie. 

2.2 PRODUCTS  

A. 3/8” Lag Screw [CSI 06 05 23.B1] 

1. Location: Roofs of the Living Module, Core Module, Flex OM, and OM Closets  

B. 1/2” Lag Screw [CSI 06 05 23.B2] 

1. Location: OM Canopy  

C. Simpson Tie Adjustable and Standoff Post Base - 4x4 Connector [CSI 06 05 23.N9] 

1. Model Number: ABA44 

2. Location: under site wall 

3. Dimensions [L x W x H]: 3-1/8” x 3-9/16” x 3-1/16” 

4. Finish: galvanized 

5. Anchor diameter: 1/2" 

6. 16 gauge plate, 16 gauge base cover 

D. Simpson Tie Adjustable and Standoff Post Base - 6x6 Connector [CSI 06 05 23.N17] 

1. Model Number: ABE66 

2. Location: under ramps and Deck 
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3. Dimensions [L x W x H]: 5-7/16” x 5-1/2” x 3-1/8” 

4. Finish: galvanized 

5. Anchor diameter: 5/8” 

6. 12 gauge plate, 14 gauge base cover 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 06 05 23
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SECTION 06 11 00:  WOOD FRAMING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all wood framing used for The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Design requirements: wood framing in wall assembly as specified in drawings.  All wood used shall be #2 SPF or better. 

1.3 RELATED SECTIONS 

A. Section 01 25 13 - Product Substitution Procedures 

B. Section 06 05 23 - Wood, Plastic, and Composite Fastenings 

C. Section 06 80 00 - Composite Fabrications 

D. Section 09 93 13.13 - Exterior Staining 

E. Section 13 34 19 - Metal Building Systems 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Georgia-Pacific Building Products 

133 Peachtree Street NE 

Atlanta, GA 30303 

Phone: 404-652-4000 

www.gp.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Blocking [CSI 06 11 00.A1] 

B. Bridging [CSI 06 11 00.A2] 

C. 1x_ Stock Furring:  Refer to drawings for specific dimensions, use, and location. 

D. 2x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

E. 3x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

F. 4x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

G. Pressure Treated 2x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

H. Pressure Treated 4x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

I. Pressure Treated 6x_ Stock Lumber:  Refer to drawings for specific dimensions, use, and location. 

2.3 ACCESSORIES 

A. 2” Exterior Screws with T-20 star drive 
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PART 3 - EXECUTION 

3.1 INSPECTION  

A. Lumber should be inspected for uniformity of appearance, quality and moisture content. 

3.2 INSTALLATION  

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Locate nailers, blocking, 
and similar supports to comply with requirements for attaching other construction.  

B. All decking and wood siding to be attached with specific exterior screws.  Refer to the Construction Drawings for details. 

 

END OF SECTION 06 11 00 
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SECTION 06 15 13:  WOOD FLOOR DECKING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all wood decking used for The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Design requirements: wood framing in wall assembly as specified in drawings.  All wood used shall be #2 SPF or better. 

1.3 RELATED SECTIONS 

A. Section 01 25 13 - Product Substitution Procedures 

B. Section 09 93 13.13 - Exterior Staining 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Georgia-Pacific Building Products 

133 Peachtree Street NE 

Atlanta, GA 30303 

Phone: 404-652-4000 

www.gp.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. 5/4” x 6” Stock Lumber 

1. Location: Great Porch, Deck, Ramps 

2. Treated with a pressure treated wood stain [Refer to Section 09 93 13.13 - Exterior Staining] 

 

PART 3 - EXECUTION 

3.1 INSPECTION  

A. Lumber should be inspected for uniformity of appearance, quality and moisture content. 

3.2 INSTALLATION  

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Locate nailers, blocking, 
and similar supports to comply with requirements for attaching other construction.  

B. All decking and wood siding to be attached with specific exterior screws.  Refer to the Construction Drawings for details. 

 

END OF SECTION 06 15 13
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SECTION 06 16 00:  SHEATHING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the various types of sheathing used throughout The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 09 93 13.13 - Exterior Staining 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. Georgia-Pacific Building Products 

133 Peachtree Street NE 

Atlanta, GA 30303 

Phone: 404-652-4000 

www.gp.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Wall Sheathing 

1. Plywood: Exposure 1, Structural I Sheathing 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Sheathing. 

3. Span Rating and Nominal Thickness 

a. 32/16, 5/8” [CSI 06 16 00.D8] 

i. Location: Main House 

b. 32/16, 3/4" [CSI 06 16 00.D11] 

i. Location: Flex OM and OMs 

c. Exterior Grade 3/4” [CSI 06 16 00.D12] [Refer to Section 09 93 13.13 - Exterior Staining] 

i. Location: Flex OM Kitchen and OM Closets 

4. Edge Profile:  Flush. 

5. Performance Standard:  DOC PS2 and ICC-ES ESR-1785, 5 ply. 

6. Exposure Time:  Designed to resist weather exposure for 300 days. 

7. Provide fastening guide on top panel surface with pre-spaced fastening symbols 24-inches [610 mm] on center 
spacing. 

B. Roof Sheathing 

1. Plywood:  Exposure 1, Structural I Sheathing. 
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2. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Sheathing. 

3. Span Rating and Nominal Thickness 

a. 40/20, 3/4” [CSI 06 16 00.D11] 

i. Location: Main House and Flex OM 

4. Edge Profile:  Tongue and groove. 

5. Provide fastening guide on top panel surface with pre-spaced fastening symbols for 24-inches on center spacing. 

C. Subflooring 

1. Plywood: Exposure 1, Structural I Sheathing 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Flooring 

3. Span Rating and Nominal Thickness 

a. 16 O.C., 3/4" [CSI 06 16 00.D11] 

i. Location: Main House and Flex OM 

4. Edge Detail:  Tongue and groove. 

5. Surface Finish:  Fully sanded face. 

6. Performance Standard:  DOC PS2. 

7. Provide fastening guide on top panel surface with pre-spaced fastening symbols for 24-inches [610 mm] on 
center spacing. 

D. Finished Flooring 

1. Plywood: Exposure 1, Structural I Sheathing 

2. Location: Flex Space Floor 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Sheathing. 

4. Span Rating and Nominal Thickness 

a. 1/2” [CSI 06 16 00.A3] 

5. Edge Profile:  Flush. 

6. Performance Standard:  DOC PS2 and ICC-ES ESR-1785, 5 ply. 

7. Exposure Time:  Designed to resist weather exposure for 300 days. 

8. Provide fastening guide on top panel surface with pre-spaced fastening symbols for 24-inches [610 mm] on 
center spacing. 

E. Ceiling 

1. Plywood: Exposure 1, Structural I Sheathing 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Flooring 

3. Span Rating and Nominal Thickness 
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a. Exterior Grade 3/8” [CSI 06 16 00.D5] [Refer to Section 09 93 13.13 - Exterior Staining] 

i. Location: Underneath Main House and Flex OM 

4. Edge Profile:  Flush. 

5. Surface Finish:  Fully sanded face. 

6. Performance Standard:  DOC PS2. 

7. Provide fastening guide on top panel surface with pre-spaced fastening symbols for 24-inches [610 mm] on 
center spacing. 

F. Miscellaneous Uses 

1. Plywood Combination Subfloor-Underlayment: Exposure 2 layers of floor panels cross laid. 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Huber Engineered Woods LLC; 
AdvanTech Sheathing. 

3. Nominal Thickness: 

a. Treated 1/2” Plywood [CSI 06 16 00.A3] [Refer to Section 09 93 13.13 - Exterior Staining] 

i. Location: Bearing pads for site walls, ramps, and deck throughout The Solar Homestead 

b. Treated 3/4” Plywood [CSI 06 16 00.D11] [Refer to Section 09 93 13.13 - Exterior Staining] 

i. Location: Sleepers elevating supply water tanks and waste water bladders 

4. Edge Profile:  Flush. 

5. Provide fastening guide on top panel surface with pre-spaced fastening symbols for 24-inches [610 mm] on 
center spacing. 

G. Interior Finish 

1. MDF Panels 

2. Wood Fiber:  100 percent post-industrial recycled wood residuals. 

3. Binder:  Formaldehyde-free adhesive system. 

4. Nominal Thickness: 

a. 3/4” [CSI 06 16 00.C5] ripped to 3-1/4” boards 

i. Location: Core Module walls 

2.3 ACCESSORIES 

A. Fasteners 

1. Provide fasteners of size and type indicated that comply with requirements specified in this article by the authority 
having jurisdiction, International Building Code, International Residential Code, Wood Frame Construction manual, 
and National Design Specification 

B. Adhesives 

1. Adhesives for Field Gluing Subfloor Panels to framing:  Polyurethane-based formulation complying with 
APA AFG-01 or ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

2. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D 
[EPA Method 24]. 
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PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. Comply with manufacturer’s recommendations. 

3.2 INSTALLATION  

A. Install all sheathing and subflooring plumb, square and true to line. 

B. Install all sheathing and subflooring as specified in the drawings. 

C. Wood Structural Panel  

1. Comply with applicable recommendations in APA Form No. E30, "Engineered Wood Construction Guide," for 
types of structural-use panels and applications indicated. 

2. Fastening Methods 

a. Combination Subfloor-Underlayment: Glue and screw to wood framing. 

i. Space panels 1/8 inches apart at edges and ends. 

ii. Install fasteners 3/8 inches to 1/2 inches from panel edges. 

iii. Space fasteners 6 inches on centers on supported edges [4-foot ends], and 12 inches [305 
mm] on centers at intermediate support locations. 

iv. Penetrate wood framing members at least 1 inch. 

b. Wall and Roof Sheathing: 

i. Screw to wood framing. 

ii. Space panels 1/8 inch apart at edges and ends. 

iii. Install fasteners 3/8 inch to 1/2 inch from panel edges. 

iv. Space fasteners in compliance with requirements of authority having jurisdiction. 

 

END OF SECTION 06 16 00
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SECTION 06 16 53:  MOISTURE-RESISTANT SHEATHING BOARD 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all moisture resistant sheathing board in the bathrooms in The Solar Homestead and the Flex OM. 

1.2 RELATED DOCUMENTS  

A. Drawings and general provisions of the contract apply to this section.  

1.3 SUBMITTALS  

A. Product Data 

B. Material Safety Data Sheet  

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. USG Corporation 

550 West Adams Street 

Chicago, IL 60661-3676 

Phone: 800-950-3839 

www.usg.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Moisture Resistant Sheathing Board 

1. Model Number: Sheetrock® Mold Tough™ 

2. Location: Core Module Bath 

3. 1/2” moisture resistant 

4. 4’ x 8’ panels 

5. Must meet termite resistance requirements of AWPA E1-97, ASTM D3345-74; ASTM D 1758; AWPA E7-93, 
fastener holding strength of ASTM D-1037, and be a Class A Fire Retardant Material. 

 

PART 3 - EXECUTION  

3.1 QUALITY ASSURANCE  

A. UL Classified fire resistance, surface burning characteristics and non-combustibility [Type SLX]. 

B. Per ASTM E84, flame spread is 20; smoke developed is 0. 

3.2 DELIVERY, STORAGE, AND HANDLING  

A. Exercise care to prevent crushing of edges with cargo hold down straps during transportation.  

B. Carefully load and unload products from trucks to prevent damage.  
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C. If product must be stored outside, elevate off of the ground on sleepers and cover to protect from weather.  

3.3 INSTALLATION  

A. Install all sheathing plumb, square, and true to line.  

 

END OF SECTION 06 16 53 
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SECTION 06 17 53:  SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the shop-fabricated wood trusses used for the Main House. 

1.2 SYSTEM DESCRIPTION 

A. Fabricator Qualifications: Deltec participates in a recognized quality-assurance program that complies with quality-control 
procedures in TPI 1 and that involves third-party inspection by an independent testing and inspecting agency acceptable to 
architect and authorities having jurisdiction.  

B. Comply with applicable requirements and recommendations of the following publications 

1. TPI 1, “National Design Standard for Metal Plate Connected Wood Truss Construction.”  

2. TPI DSB, “Recommended Design Specification for Temporary Bracing of Metal Plate Connected Wood Trusses.” 

3. TPI BCSI, “Guide to Good Practice for Handling, Installing, Restraining & Bracing Metal Plate Connected Wood 
Trusses.”  

4. Code Compliance: AC14 2004, AC162 2000, ASTM 5055-00a [2000]  

5. Structural Performance: Provide metal-plate-connected wood trusses capable of withstanding design loads 
indicated without exceeding TPI 1 deflection limits.  

1.3 SUBMITTALS 

A. Shop Drawings 

B. Structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Deltec 

69 Bingham Road 

Asheville, NC 28806 

Phone: 800-642-2508 

www.deltechomes.com 

1. Available through Deltec. 

2.2 PRODUCT 

A. Deltec Trusses 

1. Location: Main House 

2. Dimensions [L x D]: 24’ x 14” 

3. Spacing: 12” o.c. 

4. Species: southern yellow pine  
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5. Structural properties: Provide units with depths and design values not less than those indicated in structural 
calculations. 

6. Provide units complying with APA PRI-400, factory marked with nominal joist depth, joist class, span ratings, mill 
identification, and compliance with APA standard. 

2.3 ACCESSORIES 

A. Connector Plates: TPI 1, fabricated from hot-dip galvanized-steel sheet complying with ASTM A 653/A 653M; Structural 
Steel [SS], high-strength low-alloy steel Type A [HSLAS Type A], or high-strength low-alloy steel Type B [HSLAS Type B]; 
Z180 coating designation; and not less than 0.9 mm thick.  18 gauge G60 galvanized metal. 

B. Fasteners: Where trusses are exposed to weather or in area of high relative humidity, provide fasteners with hot-dip zinc 
coating complying with ASTM A 153/A 153M. 

C. Metal Framing Anchors: Provide framing anchors made from hot-dip, zinc-coated steel sheet complying with ASTM A 653/ 
A 653M, Z180 coating designation.  

2.4 FABRICATION 

A. Assemble trusses using jigs or other means to ensure uniformity and accuracy of assembly with joints closely fitted. 
Fabricate wood trusses within manufacturing tolerances in TPI 1 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install and brace trusses according to manufacturer’s recommendations. Install trusses plumb, square, and true to line and 
securely fasten to supporting construction.  

B. Do not cut or remove truss members.  

C. Remove trusses that are damaged or do not meet requirements and replace with trusses that do meet requirements.  

 

END OF SECTION 06 17 53
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SECTION 06 20 23:  INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information on the Core Module bathroom vanity and wood shelving in the Living Module.  Refer to 
details in Construction Documents. 

1.2 SYSTEM REQUIREMENTS 

A. Comply with ASTM Codes 

1.3 RELATED SECTIONS 

A. Section 09 93 13.13 - Exterior Staining 

1.4 SUBMITTALS 

A. Shop Drawings 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Available at national lumber yards and hardware chain stores, such as Lowes. 

2.2 PRODUCT 

A. Black Locust Wood Vanity 

1. Location: Core Module Bath 

2. Top of vanity [W x D]: 24” x 24” 

3. Base of vanity [W x H]: 30” x 24” 

4. Board size: 5-1/2” 

5. Weight: 48.2 lbs/ft3  

6. Finish: natural white vinegar stain and protective clear coat [Refer to Section 09 93 13.13 - Exterior Staining] 

7. Resistance to insects & decay: high 

B. 3/4” White Pine Shelving 

1. Location: Bay Window 

2. Dimensions [W x D]: 15” x 17” 

3. Thickness: 3/4" 

4. Finish: protective clear coat [Refer to Section 09 93 13.13 - Exterior Staining] 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Condition finishes carpentry in installation areas for 24 hours before installing.  
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B. Install finish carpentry level, plumb, true, and aligned with adjacent materials.  Scribe and cut to fit adjoining work.  Refinish 
and seal cuts.  

C. Select and arrange paneling for best match of adjacent units.  Install with uniform tight joints.  

 

END OF SECTION 06 20 23
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SECTION 06 46 00: WOOD TRIM 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes all wood trim used throughout The Solar Homestead. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Georgia-Pacific Building Products 

133 Peachtree Street NE 

Atlanta, GA 30303 

Phone: 404-652-4000 

www.gp.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Base and Crown Molding  

1. Location: exterior walls of Core 

2. 1x4 pine 

B. Jamb Extensions 

1. Location: around all windows and doors 

2. 1x8 pine 

C. Window Casing 

1. Location: Flex Space 

2. 1x4 pine 

D. Closet Door Trim 

1. Location: Bedroom Closets 

2. 1x2 pine 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with Construction Documents. 

 

END OF SECTION 06 46 00
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SECTION 06 61 00:  SIMULATED STONE FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes simulated stone fabrications or equivalent product as approved by the architect for bathroom and 
shower details as mounting blocks. 

1.2 RELATED SECTIONS 

A. Section 01 25 13 - Product Substitution Procedures 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Grainger 

7 11th Street NW 

Hickory, NC 28601 

Phone: 800-323-0620 

www.grainger.com 

1. Available through Grainger. 

2.2 PRODUCTS 

A. Grainger Delrin 

1. Model Number: 2VEP6 

2. Location: Core Module Bath 

3. Dimensions [L x W x D]: 12” x 12” x 1/4" 

a. Product shall be cut down to sizes based on products.  See Construction Documents for details. 

b. Toilet paper roll [L x H]: 8” x 2-5/8” 

c. Shower trim valve [L x H]: 8-1/2” x 7” with a 2-1/2” diameter hole in the center for plumbing 

4. Finish: white 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's recommendations and as detailed in Construction Documents. 

B. Form inconspicuous and nonporous joints. 

 

END OF SECTION 12 36 61 
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SECTION 06 64 00:  PLASTIC PANELING 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the plastic polycarbonate paneling that will be used in The Solar Homestead. 

1.2 SYSTEM DESCRIPTION 

A. Polycarbonate sheets will be used as a “light wall” inside the Flex Space and between the two bedrooms in the main house.  
The skylight [Refer to Section 08 63 00 - Metal-Framed Skylights] located in the Core Module will also use polycarbonate 
sheets. 

1.3 RELATED SECTIONS 

A. Section 08 63 00 - Metal-Framed Skylights 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Polygal Inc. 

PO Box 410592 

Charlotte, NC 28241 

Phone: 800-537-0095 

www.polygal-northamerica.com 

1. Available at Polygal Inc. or other online plastic suppliers. 

2.2 PRODUCTS  

A. Polygal Titan Sky 

1. Location: Bedroom Module, Core Module, Flex Space 

2. 4’ x 8’ sheets on 16” o.c. stud wall 

3. 16 mm for the “light walls” in the Flex Space and the Bedroom Module 

4. 8 mm for skylight covers in the Core Module 

5. Weight: 0.51 lb/ft2 

6. Finish: ice 

7. Light transmission: 32%  

2.3 ACCESSORIES 

A. Steel washers 

B. Steel squarehead screws 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with construction details. 

 

END OF SECTION 06 64 00
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SECTION 06 80 00:  COMPOSITE FABRICATIONS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the composite fabrications used to create the foundation system in conjunction with the 
manufactured steel trailers [Refer to Section 13 34 19 - Metal Building Systems] of The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 06 05 23 - Wood, Plastic, and Composite Fastenings 

B. Section 06 11 00 - Wood Framing 

C. Section 13 34 19 - Metal Building Systems 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Uline  

12575 Uline Drive 

Pleasant Prairie, WI 53158 

Phone: 800-958-5463 

www.uline.com 

1. Available through Uline. 

B. Abesco Distributing, Inc. 

5851 Florin Perkins Road 

Sacramento, CA 95828 

Phone: 800-382-8831 

www.abseco.org 

1. Available through Abesco Distributing, Inc. 

C. RubberForm Recycled Products, LLC 

75 Michigan Street 

Lockport, NY 14094 

Phone: 866-424-6981 

www.rubberform.com 

1. Available through RubberForm Recycled Products, LLC. 

2.2 PRODUCTS  

A. Uline Burlap Sacks [CSI 06 80 00.A1] 
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1. Model Number: S-12332 

a. Location: underneath Ramps, Deck, and Site Walls 

b. Dimensions [L x W]: 20” x 36” 

c. Weight: 10 oz 

2. Model Number: S-15524 

a. Location: underneath scissor jacks [Refer to Section 13 34 19 - Metal Building Systems] 

b. Dimensions [L x W]: 36” x 48” 

c. Weight: 10 oz 

B. Abesco ABS Foundation Pads [CSI 06 80 00.A2] 

1. Model Number: 513 

2. Location: underneath Ramps, Deck, Site Walls, and scissor jacks [Refer to Section 13 34 19 - Metal Building 
Systems] 

3. Dimensions [L x W x D]: 24” x 24” x 1” 

C. RubberForm Recycled Rubber Pads [CSI 06 80 00.A3] 

1. Model Number: Custom 

2. Location: underneath Ramps, Deck, Site Walls, and scissor jacks [Refer to Section 13 34 19 - Metal Building 
Systems] 

3. Dimensions [L x W x D]: 14” x 14” x varies between 1/2” to 1” depending on site 

4. Compressive design loads up to 1,500 psi 

5. Ultimate compressive strength of 10,000 psi 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Burlap Sacks shall be filled with sand and folded over then placed under the Foundation pads to distribute the load over the 
soil evenly. 

B. ABS Foundation Pads shall be placed beneath the Recycled Rubber Pads and shall vary in thickness in order to 
accommodate changes in the grade of the site and level the supported manufactured steel trailers above. 

C. Recycled Rubber Pads bear the load of the manufactured steel trailers and transfer the load to the other products and finally 
to the ground. 

D. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 06 80 00
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SECTION 07 13 00:  SHEET WATERPROOFING 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the sheet waterproofing that will wrap the Main House and Flex OM. 

1.2 REFERENCES 

A. Comply with all ASTM International, AATCC, and TAPP codes 

1.3 SYSTEM DESCRIPTION 

A. DuPont Tyvek ThermaWrap Membrane: A low-emissivity metalized surface designed to manage radiant heat flow through 
wall systems to help improve energy efficiency. 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. DuPont 

1007 Market Street 

Wilmington, DE 19898 

Phone: 800-441-7515 

www.dupont.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. DuPont Tyvek ThermaWrap 

1. Model Number: D1349991  

2. Location: Main House and Flex OM 

3. Dimensions [L x W]: 9’ x 150’ 

4. R-Value: R-2 

5. Water penetration resistance: 210 cm 

6. UV exposure: 120 days 

2.3 ACCESSORIES 

A. DuPont Tyvek Tape 

B. DuPont Tyvek Wrap Caps 

 

PART 3 - EXECUTION  

3.1 QUALITY ASSURANCE  
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A. Verify substrate and surface conditions are in accordance with weather barrier manufacturer recommended tolerances prior 
to installation of weather barrier and accessories 

3.2 DELIVERY, STORAGE & HANDLING  

A. Deliver weather barrier materials and components in manufacturer’s original, unopened, undamaged containers with 
identification labels intact.  

B. Store weather barrier materials as recommended by weather barrier manufacturer. 

3.3 WARRANTY 

A. Weather barrier manufacturer’s warranty for weather barrier for a period of ten years from date of substantial completion.  

3.4 INSTALLATION  

A. Install weather barrier over exterior face of exterior wall substrate in accordance with manufacturer recommendations prior 
to installation of windows and doors. 

B. Start weather barrier installation at a building corner, leaving 6-12 inches of weather barrier extended beyond corner to 
overlap  

C. Install weather barrier silver side facing air space. 

D. Install weather barrier in a horizontal manner starting at the lower portion of the wall surface with subsequent layers 
installed in a shingling manner to overlap lower layers. Maintain weather barrier plumb and level  

E. Sill Plate Interface: Extend lower edge of weather barrier over sill plate interface. 3-6 inches. Secure to foundation with 
elastomeric sealant as recommended by weather barrier manufacturer.  

F. Window and Door Openings: Extend weather barrier completely over openings. 

G. Overlap weather barrier: Exterior corners: minimum 12 inches. Seams: minimum 6 inches.  

 

END OF SECTION 07 13 00
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SECTION 07 13 26:  SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes self-adhering sheet waterproofing as a roof underlayment for the Main House and Flex OM. 

1.2 REFERENCES 

A. American Society for Testing and Materials [ASTM] 

1. D412 Standard Test Methods for Vulcanized Rubber and Elastomeric Tension 

2. D461 Standard Test Methods for Felt 

3. D903 Test Methods for Peel or Stripping Strength of Adhesive Bonds 

4. D3767 Standard Practice for Rubber—Measurement of Dimensions 

5. E96 Standard Test Methods for Water Vapor Transmission of Materials 

1.3 SYSTEM DESCRIPTION 

A. Grace Ice and Water Shield: A self-adhered membrane roofing underlayment offers premium leak protection for sloped 
roofs subject to the effects of ice dams or wind driven rain. The membrane is designed to be applied to the roof deck prior 
to the application of the finished roof coverings. 

1.4 RELATED SECTIONS 

A. Section 06 11 00 - Wood Framing 

B. Section 07 21 13 - Board Insulation 

1. 5 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Grace Construction Products 

62 Whittemore Avenue 

Cambridge, MA 02140 

Phone: 866-333-3726 

www.graceconstruction.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT  

A. Grace Ice and Water Shield 

1. Model: 5003002 

2. Location: Main House and Flex OM 

3. Dimensions [L x W]: 75’ x 36” 
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4. Weight: 62 lbs 

5. Color: gray-black 

6. Thickness: 40 mil [1.02 mm] 

7. Tensile strength: 250 psi [1720 kPa] 

8. Maximum permeance: 0.05 perms 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations and as shown on Construction Documents. 

 

END OF SECTION 07 13 26
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SECTION 07 21 13:  BOARD INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the board insulation for the Main House and Flex OM on the walls, roofs, and beneath the floor. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. GreenGuard Pactiv 

1900 West Field Court 

Lake Forest, IL 60045 

Phone: 800-241-4402 

www.greenguard.pactiv.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT 

A. GreenGuard Type IV Board Insulation 

1. Location: Main House and Flex OM 

2. Dimensions [L x W]: 8’ x 4’ 

3. Edge treatment: square edge 

4. Minimum compressive strength: 25 psi 

5. 1” thickness for all walls and beneath the floor system with R-value of 5 [CSI 07 21 13.B2] 

2.3 ACCESSORIES 

A. Adhesive: single-component, polyurethane adhesives tested to: 

1. Underwriters Laboratory Inc. - UL 1897 Standard for Safety for Uplift Tests for Roof Covering Systems 

2. Factory Mutual Approvals for fire and wind uplift resistance for roof deck applications approved by Factory 
Mutual. 

B. Joint Closure Strips - Clip Strip Type: rigid PVC construction, J-channel shape, 1 inch [25 mm] nominal size 

C. Joint Closure Strips - Interlocking Type: rigid PVC construction, two piece male-to-female connection, 1 inch [25 mm] 
nominal size; female profile complete with pre-drilled holes spaced at 12 inches [300 mm] on center, both sides of 
attachment flange 

D. Joint Tape: 2.0 mil [0.051 mm] thick aluminum tape, 3 inches [75 mm] wide. Board joints must be clean prior to applying 
tapes. 

 

PART 3 - EXECUTION 
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3.1 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply adhesives or sealants when substrate and ambient air temperatures are below 40°F [4°C]. 

3.2 DELIVERY, STORAGE AND HANDLING 

A. Store product in protected area to protect product from moisture or damage.   

3.3 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

B. Install boards with long axis perpendicular to supports. Ensure end joints are fully supported. 

C. Install insulation boards to ensure board width spans not less than 3 framing supports. 

D. Cut and fit boards to suit project requirements. 

 

END OF SECTION 07 21 13
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SECTION 07 21 16:  BLANKET INSULATION 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes fiberglass batt insulation used in exterior staggered stud wall of the Main House and Flex OM. 

1.2 REFERENCES  

A. ASTM E84 – Surface burning characteristics of building materials 

B. ASTM C518 – Thermal Resistance 

C. ASMT E96 – Water vapor transmission properties 

1.3 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

  

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Johns Manville Corporate Offices 

PO Box 5108 

Denver, CO 80217-5108 

Phone: 800-654-3103 

www.jm.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Johns Manville Un-Faced Fiberglass Batt Insulation 

1. Model Number: U-1330 

2. Location: Main House and Flex OM interior walls 

3. Dimensions [L x W]: 93” x 15” 

4. Thickness: 3-1/2” 

5. R-Value: R-13 

B. Johns Manville Kraft-Faced Fiberglass Batt Insulation 

1. Model Number: K834 

2. Location: Main House and Flex OM exterior walls 

3. Dimensions [L x W]: 96” x 24” 

4. Thickness: 6-1/2” 

5. R-Value: R-19 
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PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. When transporting, cover completely with a waterproof tarpaulin as necessary. 

B. Store indoors, and keep clean and dry. 

C. Wear safety glasses, leather or cotton gloves, long pants, and a long, loose-fitting shirt when handling insulation. If 
necessary, wear ear protection and respirator. 

3.2 INSTALLATION  

A. Install in accordance with the manufacturer’s recommendations. 

 

END OF SECTION 07 21 16 
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SECTION 07 21 19:  FOAMED-IN-PLACE INSULATION 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes foamed in place Icynene insulation for the Main House and Flex OM.   

1.2 SYSTEM DESCRIPTION 

A. ICYNENE MD-R-200: a trademark for medium density, 100% water-blown polyurethane spray foam manufactured by 
Icynene. ICYNENE MD-R-200™ is a nominal 2 lbs/ft3 density, free rise material. 

1. Type III vapor retarder with low vapor permanence. 

2. 100 % water-blown foam insulation and air barrier material containing resins with pre- and post-consumer 
recycled content 

1.3 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Icynene Inc. 

6747 Campobello Road 

Mississauga ON 

L5N 2L7 Canada 

Phone: 800-758-7325 

www.icynene.com 

1. All services and products are supplied by independent Icynene licensed dealers. 

a. Available through Home Energy Partners. 

167 Haywood Road 

Asheville, NC 

Phone: 828-350-1155 

www.homeenergypartners.com 

2.2 PRODUCT 

A. Icynene Insulation 

1. Model Number: MD-R-200 

2. Location: Main House and Flex OM floor and roof, northeast corner of the Bay Window, south wall of the Core 
Module 

3. Thermal resistance: R/in = R5.2 hr ft2 °F/BTU 
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4. Average insulation in a 2” x 4” stud wall: R-16 [3” foam] and R-26 [5” foam] for a 2” x 6” 

5. Water vapor transmission properties:  1.3 perms @ 3” 

6. Surface burning characteristics @ 2” thickness: flame spread of ≤25 and smoke development of ≤450 

7. Water absorption: 0.57% by volume 

 

PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. ICYNENE MD-R-200 Resin ideally should be stored between 60°F and 90°F and never exceed 100°F. 

3.2 INSPECTION  

A. Inspect stud cavity for proper installation methods prior to installing in The Solar Homestead. 

B. Verify all electrical, plumbing, and other trades have been coordinated prior to installation. 

3.3 INSTALLATION  

A. Liquid components are manufactured on site and supplied by independent Icynene licensed dealers. 

B. Install by a licensed, trained dealer in accordance with manufacturer’s recommendations. 

 

END OF SECTION 07 21 19
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SECTION 07 25 00:  WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the weather barrier on the exterior of the OMs on the side facing the Great Porch as described in the 
Construction Documents. 

1.2 REFERENCES 

A. ASTM E- 1677-95 “Standard Specification for an Air Retarder [AR] Material or System for Low-Rise Framed Building 
Walls” 

B. ASTM E-96-90 “Standard Test Method for Water Transmission of Materials” 

C. AATCC-127 “Hydrostatic Head Test” 

D. ASTM D-5733-9 Trapezoidal Test 

E. Air-Ins ASTM E-283 Canadian Air Barrier Materials Standard 

F. ASTM D-779 Dry Indicator Method, Water Penetration Resistance 

1.3 SYSTEM DESCRIPTION 

A. VaproShield WallShield: WallShield is a vapor- and air- permeable water- resistive barrier for wall assemblies. WallShield is 
used as a concealed or semi-concealed underlayment behind wall cladding systems, including siding and shingles, metal 
and composite panels, EIFS and stucco, and masonry veneers. 

1.4 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. VaproShield, LLC 

915 26th Avenue 

NW Gig Harbor, WA 98335 

Phone: 866-731-7663 

www.vaproshield.com 

1. Available through Premier Building Products, Inc 

212 North McDowell Street 

Suite 110 

Charlotte, NC 28204 

Phone: 704-376-0310 

www.premierbldgproducts.com 

2.2 PRODUCTS 
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A. VaproShield WallShield Water-Resistive Barrier 

1. Model Number: 10309000 

2. Location: east wall of OM Closets 

3. Dimensions [L x W]: 59” x 164’ [1.5 m x 50 m] 

4. Weight: 34 lbs  [12 kg] 

5. Finish: black  

2.3 ACCESSORIES 

A. VaproTape UV Black 

1. Model Number: 60304500  

2. Location: east wall of OM Closets 

3. Dimensions [L x W]: 4" x 50’ 

4. Weight: 4.16 lbs 

5. Finish: black  

 

PART 3 - EXECUTION 

3.1 QUALITY ASSURANCE 

A. Submit copies of test results showing performance characteristics equaling or exceeding those specified. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 07 25 00 
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SECTION 07 46 19:  STEEL SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes steel siding for the Main House, Core Module Bath, OM Closets and Outdoor Kitchen as described in 
the Construction Documents. 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Union Corrugating Company 

701 South King Street 

Fayetteville, NC 28301 

Phone: 800-685-7663 

www.unioncorrugating.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Metal Tech-USA 

611 Highway 74 

Suite 900 

Peachtree City, GA 30269 

Phone: 770-486-8825 

www.metaltech-usa.com 

1. Available through Metal Tech-USA. 

2.2 PRODUCTS 

A. Union Corrugated Metal Siding 

1. 2.67” x 1/2” Corrugated Metal Panel [CSI 07 46 19.A1] 

a. Location: Core Module Bath 

b. 26 gauge 

c. Finish: galvalume 

2. 2.67” x 7/8” Corrugated Metal Panel [CSI 07 46 19.A2] 

a. Location: OM Closets, Barn Door 

b. 24 gauge 

c. Finish: galvalume 

B. Metal-Tech Perforated Corrugated Metal Siding 

1. 2.67” x 7/8” Aluminum Perforated Corrugated Metal Panel [CSI 07 46 19.A11] 
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a. Location: Bay Window, HVAC Compartment, Outdoor Kitchen 

b. Finish: metallic silver 

c. 18 gauge 

d. Openness: 46% 

e. Hole staggered spacing: 3/16” 

2.3 ACCESSORIES 

A. Rubber gasketed screws as recommended by manufacturer. 

B. Metal-Tech 1” Aluminum J Channel [CSI 07 49 19.B1] 

1. 18 gauge 

C. Metal-Tech 4” Aluminum Corner Trim [CSI 07 49 19.B2] 

1. Dimensions [L x W x D]: 10’-6” x 2” x 2” 

2. 18 gauge 

D. Metal-Tech 4” Aluminum Straight Trim [CSI 07 49 19.B3] 

1. 18 gauge 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. Lap siding as recommended by manufacturer. 

B. Seal joints and penetrations through weather resistive barrier with rubber gasket screws.  

C. Install accessories according to construction drawings. 

 

END OF SECTION 07 46 19
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SECTION 07 46 23:  WOOD SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes wood siding to be installed as exterior wall sheathing for The Solar Homestead as described in the 
Construction Documents. 

1.2 SYSTEM DESCRIPTION 

A. Channel siding is a type of lap siding in which the profile of each board partially overlaps that of the board of next to it, 
creating a channel that gives shadow line effects, providing excellent weather protection and allowing for dimensional 
movement. Channel siding will be applied vertically to the exterior of The Solar Homestead.  

1.3 RELATED SECTIONS 

A. Section 09 93 13.13 - Exterior Staining 

1.4 SUBMITTALS 

A. Product Data 

  

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Western Red Cedar Lumber Association 

1501-700 West Pender Street 

Pender Place 1 

Business Building 

Vancouver B.C. 

Canada V6C 1G8 

Phone: 866-778-9096 

www.wrcla.org  

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Vertical Cedar Siding 

1. Location: exterior of Main House 

2. Dimensions [D x W]: 1” x 8” 

3. Finish: Mark Twain Gray Brick [Refer to Section 09 93 13.13 - Exterior Staining] 

4. Channel rustic milled 8” cedar siding with 6” exposure attached to furring strips 

5. Species: Western Red Cedar 

6. Product pattern: channel siding 

7. Grade: select knotty 

8. Moisture content: kiln-dried 
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9. Surface to be exposed: sawn face 

2.3 ACCESSORIES 

A. Concealed finish nails 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

B. Lap siding as recommended by manufacturer and shown on Construction Documents with 6” exposure. 

 

END OF SECTION 07 46 23 
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SECTION 07 46 23.13:  WOOD BARK SHINGLE SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the furnishing and installation of wood bark shingle siding as the exterior wall sheathing of the Flex 
OM and Barn Door location on front of The Solar Homestead as described in the Construction Documents. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER  

A. Highland Craftsmen, Inc. 

534 Oak Avenue 

Spruce Pine, NC 28777 

Phone: 828-765-9010 

www.barkhouse.com 

1. Available through Highland Craftsmen, Inc. 

B. G.M.C. Roofing & Building Paper Products, Inc. 

6400 Zerker Road 

Shafter, CA 93263 

Phone: 661-399-6136 

www.gmcpaper.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT 

A. Highland Craftsmen Bark House Pioneer Shingle 

1. Location: Flex OM, exterior of Main House south wall 

2. Lengths: 26” 

3. Widths: 6” minimum to 4’ maximum [average shingle width is 13” and wider] 

4. Thickness: 1/2” minimum to 7/8” maximum 

5. Finish: yellow poplar 

6. Moisture content: approximately 6-8% guaranteed Kiln Dried & Heat Sterilized 

7. Squared: re-squared to exact 90 degree edges for precise installation 

8. Appearance graded for performance and appearance. 100% usable sound bark.  No open defect, no brown scaly 
bark. 

2.3 ACCESSORIES 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 87 
Published 8/11/2011 Wood Bark Shingle Siding 

07 46 23.13 

A. G.M.C. Roof Felt  

1. Model Number: No. 30 Felt 

2. Location: Flex OM, exterior of Main House south wall 

3. Dimensions [L x W]: 72’ x 36” 

4. Coverage area: 216 ft2  

5. Color: black 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s instructions with a 15” to 18” exposure.  Refer to details in Construction 
Documents.  Use fasteners as recommended by manufacturer. 

 

END OF SECTION 07 46 23.13
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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 Main House, OM Closets, and Flex OM as outlined below. 

1.2 SYSTEM DESCRIPTION 

A. Apply the Firestone thermoplastic-polyolefin roofing in conjunction with tapered polyisocyanurate insulation over the wood 
roof deck. 

1.3 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Firestone Building Products 

250 West 96th Street 

Indianapolis, IN 46260 

Phone: 800-428-4442 

www.firestonebpco.com 

1. Available through Firestone Building Products. 

B. Dimensional Metals, Inc. 

819 South Salisbury GQ Avenue 

Salisbury, NC 28146 

Phone: 704-279-9691 

www.dmimetals.com 

1. Available through Dimensional Metals, Inc. 

2.2 PRODUCT 

A. Firestone Thermoplastic Polyolefin [TPO] Membrane 

1. Model Number: UltraPly TPO 

2. Location: Main House, OM Closets, Flex OM 

3. Thickness: 0.045”, 0.060” over the reinforcing scrim [top-ply thickness] 

4. Color: white 

2.3 ACCESSORIES 

A. Tapered Polyisocyanurate Insulation [CSI 07 54 23.A1] 

1. 4’x8’ panels with a varied thickness of 1” to 2-1/2” with R-value of 19 
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B. Fasteners and Plates 

1. HailGuard Fasteners 

C. Metal Edging and Membrane Terminations 

1. Metal fascia/drip edge system with a 24-gauge continuous anchor cleat and 32 mil thick clear anodized 
aluminum. 

 

PART 3 - EXECUTION 

3.1 QUALITY ASSURANCE 

A. The TPO membrane roofing system must achieve a UL Class A, B or C and must have been successfully tested to meet or 
exceed the calculated uplift pressure required by the International Building Code [ASCE-7] or ANSI/SPRI WD-1. 

B. The Sure-Weld White TPO membrane meets the emittance requirements set forth by the USGBC [U. S. Green Building 
Council] for their LEED [Leadership in Energy and Environmental Design] Program.  The Sure-Weld White TPO material 
has an emittance of 0.95  [when tested in accordance with ASTM E408] and an SRI [solar reflectance index] of 110 
[calculated using ASTM E 1980]. 

3.2 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Comply with the manufacturer's written instructions for proper material storage. 

1. Store Sure-Weld membrane in the original undisturbed plastic wrap in a cool, shaded area.  Sure-Weld membrane 
that has been exposed to the elements for approximately 7 days must be prepared with Carlisle Weathered 
Membrane Cleaner prior to hot air welding. 

2. Store curable materials [adhesives and sealants] between 60°F and 80°F in dry areas protected from water and 
direct sunlight.  If exposed to lower temperature, restore to 60°F minimum temperature before using. 

3. Store materials containing solvents in dry, well ventilated spaces with proper fire and safety precautions.  Keep 
lids on tight.  Use before expiration of their shelf life. 

B. Insulation must be on pallets, off the ground and tightly covered with waterproof materials. 

C. Any materials which are found to be damaged shall be removed and replaced at the applicator's expense. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

B. Position sheets to accommodate contours of the roof deck and shingle splices to avoid standing water. 

 

END OF SECTION 07 54 23 
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SECTION 07 55 63:  VEGETATED PROTECTED MEMBRANE ROOF 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the Xero Flor Green Roof System will be used for the roof of the Flex OM over the thermoplastic-
polyolefin roofing.  Refer to Construction Documents for further details. 

1.2 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Xero Flor America, LLC 

3821 East Geer Street 

Durham, NC 27704 

Phone: 919-683-1073 

www.xeroflora.com 

A. Available at Xero Flor America, LLC. 

2.2 PRODUCTS  

A. Xero Flor Root Barrier 

1. Model Number: XF112 

2. Location Flex OM 

B. Xero Flor Drain Mat 

1. Model Number: XF108H  

2. Location: Flex OM 

3. Dimensions [L x W]: 197’ x  39-3/8” 

C. Xero Flor Water Retention Fleece 

1. Model Number: XF157 

2. Location: Flex OM 

3. Dimensions [L x W]: 66’ x 65” 

D. Xero Terr Growing Medium: A mixture of lightweight, mineral based materials; including porous aggregate and organic 
matter derived from composted plant material. 

E. Materials, biosolids, and/or manure compost. 

2.3 ACCESSORIES 

A. Gravel Walkway: Decorative gravel walkway laid evenly from the edge of roof to fall protection in a 1’-0” perimeter around 
fall protection except for the side that leads to the roof edge. 
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PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. Covered trailer will deliver materials to the competition site. 

B. Conditioned trailer will deliver green roof plants to the competition site. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations by certified contractors. 

B. The surface of the roof shall be swept free of debris prior to installing the green roof system. 

 

END OF SECTION 07 55 63
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SECTION 07 65 00: FLEXIBLE FLASHING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all flexible flashing used for The Solar Homestead. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. CertainTeed 

PO Box 110 

1400 Union Meeting Road 

Blue Bell, PA 19422 

Phone: 610-341-7000 

www.certainteed.com 

1. Available through Miller Industries 

1134 West King Street 

Boone, NC 28607 

Phone: 828-264-2834 

B. Metal Sales Manufacturing 

118 Quality Drive 

Mocksville, NC 27028 

Phone: 800-406-7387 

www.metalsales.us.com 

1. Available through Mountain Lumber. 

6812 Spring Hill Road 

Ruckersville, VA 22968 

Phone: 800-445-2671 

www.mountainlumber.com 

2.2 PRODUCTS 

A. CertainTeed Aluminum Flashing 

1. Model Number: 36629286 

2. Location: Great Porch Canopy 

3. Dimensions [W x L]: 24” x 50’ 

4. Finish: sterling gray 

5. Smooth two coat finish 
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B. Metal Sales Galvalume Flashing 

1. Location: OM Closets, Trombe Wall 

2. Dimensions [W x L]: 24” x 50’ 

C. Metal Sales Galvalume Scuppers 

1. Location: Main House 

2. Dimensions [W x L]: 24” x 50’ 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A.  Cut and bend to sizes for the flashing and scuppers as detailed in the Construction Documents. 

 

END OF SECTION 07 65 00 
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SECTION 07 71 13:  MANUFACTURED COPINGS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all information for factory fabricated and finished coping systems used for The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. W.P. Hickman Company 

PO Box 15005 

Asheville, NC 28813 

Phone: 828-274-4000 

www.wph.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Permasnap Parapet Wall Coping 

1. Location: Main House 

2. Metal: 0.050” aluminum for all sizes 

3. Coping Cap: length of 10' [3048 mm]; width of 13” 

4. Coping vertical face and back leg: standard 4” [100 mm] nominal; custom size by request. 

5. Internal splice plates: concealed with matching finish to maintain outside face continuity. 

6. Coping Cleat: 20 gauge galvanized steel anchor cleat; normally 12” [305 mm] wide @ 5' [1524 mm] on center to 
be mechanically fastened as indicated and detailed. 

7. Gutter/support chair: Metal Gutter Chair in color and finish to match coping cap. 

8. Fasteners: stainless steel screw type with a minimum pull-out resistance of 240 Number [109 kg] as supplied by 
the manufacturer per substrate application. No exposed fasteners permitted.  

9. Finish: anodized aluminum, color shall be clear finish. 

2.3 ACCESSORIES 

A. Corners, end caps, pier caps, etc. shall be fabricated by the coping manufacturer. 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
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B. Installer shall use mechanical fasteners with minimum 240 Number [109 kg] pull-out resistance suitable for parapet 
substrates. 

 

END OF SECTION 07 71 13 
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SECTION 08 14 23.13:  METAL-FACED WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes 4-17/32 inch [115mm] stile Ultra Series Inswing Entrance doors complete with hardware, glazing, 
weatherstripping, screens, jamb extensions, stationary panel, stationary sidelite and standard or specified anchorages, trim, 
attachments, and accessories [CSI 08 14 23.13].  Used for exterior doors for the Main House and Flex OM. 

1.2  REFERENCES 

A. Compliance with American Society for Testing and Materials [ASTM], Window and Door Manufacturers Association 
[AAMA/WDMA], American National Standards Institute/Window and Door Manufacturers Association [ANSI/WDMA], 
National Fenestration Rating Council [NFRC], WDMA Hallmark Program, Consumer Product Safety Commission [CPSC]. 

1.3 SYSTEM DESCRIPTION 

A. Design and Performance Requirements 

1. Standard Performance windows include residential application [design pressure required 55psf]. 

B. Energy Ratings 

1. All units tested are one-lite, residential, LoE2-270, argon filled, with Kolbe ID No. as listed on the NFRC label 
adhered to each unit. Values are certified per NFRC and units are labeled per state requirements. 

2. R-5 glass panes installed by manufacturer. 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Kolbe & Kolbe Millwork Co., Inc. 

1323 S. 11th Ave 

Wausau, WI 54401 

Phone: 715-842-5666 

www.kolbe-kolbe.com 

1. Available through Kolbe & Kolbe Millwork Co., Inc. and national chain hardware stores. 

2.2 PRODUCT 

A. Frame: Constructed of kiln-dried pine, with pine interior stops, water repellent, preservative treated in accordance with 
WDMA I.S. 4-07’A. Ultra assembled frames have factory installed heavy vinyl nailing fins at head and side jambs. Nailing 
fin at head has integral drip cap.  

1. Jamb Thickness:  Head and side jambs are 3/4 inch [19mm] on the interior; 1-5/16 inch [33mm] exterior. 

2. Basic Jamb Width:  Extended jamb width 7 inch [178mm]. 

3. Sill Thickness: Handicap sill is 1/2 inch [13mm] meeting ADA requirements. 

http://www.kolbe-kolbe.com/
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4. Sill:  Handicap sill is 8-1/8 inch wide [206mm] wide with thermal break, made of bronze anodized 1/8 inch 
[3.2mm] thick 6063 extruded aluminum alloy. 

5. Exterior:  Head and side frame parts are .050 inch [1.3mm] thick 6063 extruded aluminum alloy with accessory 
grooves, press fit onto the wood frame.   

6. Corner Construction:  Mitered corners use internal corner key and sealer. 

7. Other wood species available: Pine [standard] on exposed wood frame components. 

B. Panels:  Direct set sidelites are constructed of glass directly set into frame.  Sash set sidelites are constructed of kiln dried 
pine, water repellent, preservative treated in accordance with WDMA I.S. 4-07’A. 

1. Thickness:  1-23/32 inch [44mm]. 

2. Top Rails:  Face dimension is 4-17/32 inch [115mm] for wide stile units. 

3. Stiles:  All lock stiles are constructed of laminated veneer lumber with solid wood edge banding.  Face dimension 
is 4-17/32 inch [115mm]. 

4. Bottom Rail:  Face dimension is standard 7-9/16 inch [192mm]. 

5. Exterior: Panel parts on doors are completely covered by a .062 inch [1.6mm] thick 6063 extruded aluminum 
alloy with all corners coped and sealed. 

6. Other wood species and LVL with wood veneers available:  Pine [standard] on exposed wood sash components. 

7. Interior glazed. 

8. Fixed panels are installed with panel spacers to ensure proper margin.  

9. Prep for locks, hinges, and handle boring. 

C. Surface Finish: 

1. Exterior Finish – Aluminum 

a. Aluminum Anodized: Exterior Components:  Exterior aluminum frame and sash components are to have 
an anodized finish in compliance with AAMA 611-98 specifications.  The anodized finish is to be clear. 

2. Interior Finish - Wood: 

a. Interior wood is to be treated bare wood without stain or top coat. 

D. Hardware: 

1. Handles and escutcheon plates: Active handle, inactive handle, interior and exterior escutcheon plates are made 
of solid brass with protective lacquer. Gasket is made of Black Neoprene. All handles are shipped for field 
installation.  Toronto handle is standard on Patio units and optional on Entrance units. Color: Satin Nickel.   

2. Locking hardware has a 1 inch [25mm] throw deadbolt with Schlage key lock cylinder. Color: Satin Nickel. 

3. Locking system options: All components are corrosion resistant. Plastic sill block is made of Bronze ABS with UV 
inhibitor. 

a. Single point: On single door. Made of stainless steel. Standard tongue strike. 

4. Adjustable shoot bolt strike: made of Stainless Steel. 

5. Hinge: 

a. Standard adjustable set hinge: 4” x 3-5/8” [102 x 92mm] hinge with 5/8 inch [16mm] radius corners. 
Steel reinforced and corrosion resistant. Color: Satin Nickel.  
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E. Weatherstripping:  

1. Frame head and side jambs: polypropylene rigid santoprene flex kerf-mounted weatherstrip, available in Beige. 

2. Weep sill: polypropylene weatherstripping on the exterior of the bottom panel, with a rigid and flexible Beige PVC 
fin weatherstripping on the interior of the panel bottom. 

3. Sweep: on oak and handicap sill. Made of Beige santoprene. 

4. Panel: Along bottom panel is a leaf-type weatherstrip made of rigid and flexible Beige PVC.   

5. Stationary panel filler: made of Beige rigid and flexible PVC. 

6. Stationary panel filler cover: made of rigid and flexible PVC, available in Beige. 

7. Corner pad: handicap sills. Made of Gray pile. 

8. Lock side corner pad: for optional oak sill. Made of gray closed cell foam. 

9. Weatherstrip backer rod: made of Black PVC foam. 

2.3 GLAZING 

A. Glass: 

1. Standard one-lite IG is 1” with tempered LoE2-270, argon filled.  R-5 Triple Glazed. 

2. Standard IG or single glazed has standard design pressure of 20 psf [DP 20]. 

3. High altitude IG has open breather tube. 

4. All glass is select quality complying with FS-DD-G-451D. 

5. IG complies with IGCC and ASTM E2190-08’. 

a. For operating and fixed units, Standard Impact Resistant Laminated Glass is Lami 27 and 31. 

B. Glazing Methods: 

1. Operating units and fixed units have K-Glaze with 3/16 inch [5mm] wide glazing tape and primary silicone on 
Number1 surface along sight line paired with latex sealant on Number4 surface at wood glazing bead. 

a. Impact glazed units are interior glazed using silicone and EPDM shims or tape glaze, with vinyl bracket 
secured with additional silicone.  Wood glazing bead are mitered on the corners and fastened with 
brads. 

C. Glass Options: 

1. R-5 double glazed, installed by manufacturer. 

2. Tempered glass. 

3. Protective film. 

4. Filled with argon gas. 

D. Glazing Bead Options:  

1. Beveled profile. 

2.4 ACCESSORIES AND TRIM 

A. Installation Accessories: 

1. Galvanized steel installation clips [number required to meet DP20 may be factory applied to unit].  Units without 
exterior casing are shipped with a factory applied nailing fin. 
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2. Mull anchors. 

 

PART 3 - EXECUTION 

3.1 DELIVERY, STORAGE AND HANDLING 

A. Deliver in original packaging, store in an upright position off the ground in a clean, dry area. Protect from weather and 
construction activities. 

B. Prime or seal wood surfaces, including surfaces to be concealed by wall construction if more than 30 days will expire 
between delivery and installation. 

3.2 INSTALLATION 

A. Verify that openings are plumb and square and of proper dimension.  

B. Install doors according to manufacturer’s installation instructions. 

 

END OF SECTION 08 14 23.13
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SECTION 08 14 73:  SLIDING WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all painted pocket flush solid core doors for interiors spaces of The Solar Homestead.  Refer to door 
schedule in Construction Documents. 

1.2 RELATED SECTIONS 

A. Section 08 71 00 - Door Hardware 

B. Section 09 91 23 - Interior Paint 

1.3 SUBMITTALS 

A. Product Data  

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Masonite Co 

1 North Dale Mabry Hwy 

Suite 950 

Tampa, FL 33809 

Phone: 800-895-2723 

www.masonite.com 

1. Available at Home Depot. 

4750 South Boulevard 

Charlotte, NC 28217 

Phone: 800-466-3337 

www.homedepot.com 

2.2 PRODUCT 

A. Masonite Flush Pocket Door 

1. Model Number: 104280 

2. Location: Core Module 

3. Smooth finish, primed for painting 

4. Door height: 80” 

5. Thickness: 1-3/4" 

6. Solid core construction, birch veneer 

7. Laminated galvalume sheet on side facing the bathroom 

8. Grey Benjamin Moore paint on side facing the hallway 
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2.3 ACCESSORIES 

A. Door Hardware [Refer to Section 08 71 00 - Door Hardware] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

3.2 PROTECTION 

A. Protect products from damage and deterioration until the date of substantial completion. 

 

 

SECTION 08 15 73: SLIDING PLASTIC DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all painted pocket flush solid core fiberglass doors for interiors spaces of The Solar Homestead.  
Refer to door schedule in Construction Documents. 

1.2 RELATED SECTIONS 

A. Section 08 71 00 - Door Hardware 

1.3 SUBMITTALS 

A. Product Data  

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. KSDAJFSJFLSJ 

2.2 PRODUCTS 

A. Fiberglass Flush Pocket Door 

1. Model Number:  

2. Location: Core Module 

3. Smooth finish, primed for painting 

4. Door height: 84” 

5. Thickness: 1-3/4" 

6. Solid core construction of fiberglass 

2.3 ACCESSORIES 

A. Door Hardware [Refer to Section 08 71 00 - Door Hardware] 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

3.2 PROTECTION 

A. Protect products from damage and deterioration until the date of Substantial Completion. 

 

 

 

 

END OF SECTION 08 14 73
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SECTION 08 43 13: ALUMINUM-FRAMED STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the aluminum-framed storefront used in conjunction with the Trombe Wall [Refer to Section 23 71 00 
- Thermal Storage] for The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 23 71 00 - Thermal Storage 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Kawneer 

555 Guthridge Court 

Technology Park/Atlanta 

Norcross, GA 30092 

Phone: 771-449-5555 

www.kawneer.com 

1. Available through Kawneer. 

2.2 PRODUCTS 

A. Kawneer EnCORE Thermal Framing System 

1. Model Number: Custom 

2. Location: Living Module 

3. Dimensions [W x H]: 8’ x 6’ 

4. 1-3/4” sight line with a 3-9/16” depth 

5. Screw spline system 

6. Outside glazed 

7. Thermal break via polymer glazing clip 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify that openings are plumb and square and of proper dimension.  

B. Install in according with manufacturer’s recommendations. 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 104 
Published 8/11/2011 Aluminum-Framed Storefronts 

08 43 13 

END OF SECTION 08 43 13
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SECTION 08 52 13:  METAL-CLAD WOOD WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes clad casement operating windows operating fixed picture complete with hardware, glazing, 
weatherstripping, screens, jamb extensions, and standard or specified anchorages, trim, attachments, and accessories.  

1.2  REFERENCES 

A. Compliance with American Society for Testing and Materials [ASTM], Window and Door Manufacturers Association 
[AAMA/WDMA], American National Standards Institute/Window and Door Manufacturers Association [ANSI/WDMA], 
National Fenestration Rating Council [NFRC], WDMA Hallmark Program, Consumer Product Safety Commission [CPSC]. 

1.3 SYSTEM DESCRIPTION 

A. Design and Performance Requirements 

1. Standard Performance windows include residential application [design pressure required 50 psf]. 

2. Air, water, structural, and forced entry resistance shall be at levels which meet the specified design pressure as 
per AAMA/WDMA/CSA 101/I.S.2/A440-05’, 101/I.S.2/A440-08’. 

3. Unique, non-listed unit’s performance, when not tested, may be addressed by a manufacturer’s Statement of 
Qualification. 

4. Mullion design can be adequate for specified design pressure. 

B. Energy Ratings 

1. All units tested are one-lite, residential, LoE2-270, argon filled, with Kolbe ID No. as listed on the NFRC label 
adhered to each unit. Values are certified per NFRC and units are labeled per state requirements. 

2. Unique, non-listed units may have U & SHGC determined by NFRC procedures and listed on a manufacturer’s. 

3. R-5 glass panes installed by manufacturer. 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Kolbe & Kolbe Millwork Co., Inc. 

1323 S. 11th Ave 

Wausau, WI 54401 

Phone: 715-842-5666 

www.kolbe-kolbe.com 

1. Available through Kolbe & Kolbe Millwork Co., Inc. and national chain hardware stores. 

2.2   PRODUCT 

http://www.kolbe-kolbe.com/
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A. Kolbe Window Frame:  Constructed of kiln-dried pine, with pine interior stops and mull casings on mulled units, water 
repellent, preservative treated in accordance with WDMA I.S. 4-07’A.  Clad assembled frames have factory installed heavy 
vinyl nailing fins at head, side jambs and sill.  Nailing fin at head has integral drip cap. 

1. Jamb thickness:  1-1/8 inch [29mm] at the side jambs and 1 7/16” [37mm] at head. 

2. Basic jamb width:  2-3/4 inch [69mm]. 

3. Standard overall jamb with extensions applied:  4-9/16 inch [116mm]. 

4. Sill thickness:  1-7/16 inch [37mm]. 

5. Exterior:  All frame parts are .050 inch [1.3mm] thick 6063 extruded aluminum alloy with accessory grooves, 
press fit and fastened onto the wood frame. Optional Anodized Aluminum Clad Finish. 

6. Corner Construction:  Mitered corners use internal corner key and sealer. 

7. Other wood species available: Pine [standard] on exposed wood frame components. 

8. Prep for stool. 

B. Kolbe Window Sash: Constructed of kiln dried pine, water repellent, preservative treated in accordance with WDMA I.S. 4-
07’A. 

1. Thickness: 1-11/16 inch [43mm] 

2. Sash Width/Face Dimension: 2-1/4 inch [58mm]. 

3. Exterior: Sash parts, segment head, 1/2 and 1/4 circle top sash exterior are completely covered by .050 inch 
[1.3mm] thick 6063 extruded aluminum alloy with corners coped and sealed on rectangular units and full radius 
units. Radius unit corners mitered on segment and quarter circle. Anodized Aluminum Clad Finish. 

4. Corner construction: mortise-and-tenon or butt. 

5. Other wood species available: Pine [standard] 

6. Interior glazed. 

C.  Kolbe Surface Finish: 

1. Exterior Finish – Aluminum 

a. Aluminum Anodized: Exterior Components:  Exterior aluminum frame and sash components are to have 
an anodized finish in compliance with AAMA 611-98 specifications.  The anodized finish is to be clear. 

2. Interior Finish - Wood: 

a. Interior wood is to be treated bare wood without stain or top coat. 

D. Hardware: All major exposed operating hardware to be stainless steel. 

1. Operator:  Factory installed dual arm, roto-gear style corrosion resistant with concealed heavy duty adjustable 
hinges.  Slim series uses one dyad operator; segment head, 1/2 and 1/4 circle head venting units utilize a single 
arm operator and concealed Euro hinges made of chromate conversion finish over aluminum.  [On certain 
rectangular sizes, concealed Euro hinges are needed to achieve emergency escape and rescue.]  Corrosion 
resistant gears and drive worm.  Exterior operator parts are coated with corrosion resistant materials. 

2. Operator Arms, Track and Adjustable Hinges:  Made from corrosion resistant materials.  Hinge track is made from 
corrosion resistant materials.  Concealed Euro hinge made of chromate conversion finish over aluminum 
rectangular unit. 

3. Operator Handles:  Folding handles are standard.  T-handles. Material:  Corrosion resistant.  Finish:  Baked enamel 
and plated.  Color: Satin Nickel. 
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4. Operator Cover:  Made of Polycarbonate.  Color: Satin Nickel. 

5. Locking System:  Single actuated multi-point lock[s] are standard.  Standard, High and Impact performance tie 
bars are made of corrosion resistant materials.  Tie bar has UV resistant acetyl rollers. Guides are gray acetal. 
Keepers are corrosion resistant. 

6. Lock Handle: Made of corrosion resistant materials.  Color: Satin Nickel. 

7. Lock Escutcheon Color Options:  Standard is Clay Satin Nickel. 

8. Concealed Snubbers:  Made of Zamac Number3 plated with bright zinc coating.  

9. On Fixed Units and Transoms:  Sill sash, head and sides use retainer clips. 

E. Weatherstripping:  On all units. 

1. Frame:  Full perimeter Beige sponge EPDM with dense EPDM stem. Water cap at head and sill. 

2. Sash:  Perimeter dual durometer polyolefin bulb with arloc slipcoat – Black. 

F. Screens:  Factory installed on all operating units. 

1. Screen cloth: Bright aluminum 

2. Screen Channels:  .024 inch [0.6mm] thick roll formed aluminum. 

3. Attachment:  Spring loaded plungers. 

4. Corner Construction and Finish Color:  Screen channels in Clay are standard White.  Channels are joined and 
reinforced with a corner key. 

2.3  GLAZING 

A. Glass: 

1. Standard one-lite IG is 7/8 inch [23mm] with LoE2-270, argon filled. R-5 Double Glazed. 

2. Standard IG or single glazed has standard design pressure of 50 psf [DP 50]. 

3. High altitude IG has open breather tube. 

4. All glass is select quality complying with FS-DD-G-451D. 

5. IG complies with IGCC and ASTM E2190-08’. 

6. For operating casement units, Standard Impact Resistant Laminated Glass is Lami 11. 

B. Glazing Methods: 

1. Operating units and fixed units have K-Glaze with 3/16 inch [5mm] wide glazing tape and primary silicone on 
Number1 surface along sight line paired with latex sealant on Number4 surface at wood glazing bead. 

2. High Performance option operating units and fixed units have silicone-glazed structural silicone bedding sealant 
on Number1 surface with a 0.5 inch [13mm] bite, and supplemental siliconized latex sealant on Number4 surface 
at wood glazing bead. 

3. Impact glazed units are interior glazed using silicone and EPDM shims or tape glaze, with vinyl bracket secured 
with additional silicone.  Wood glazing bead are mitered on the corners and fastened with brads. 

C. Glass Options: 

1. LoE3 366 

2. Tempered glass. 
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3. Protective film. 

4. With argon gas 

D. Glazing Bead Options:  

1. Beveled profile. 

2.4  ACCESSORIES AND TRIM 

A. Installation Accessories: 

1. Galvanized steel installation clips [number required to meet DP20 may be factory applied to unit].  Units without 
exterior casing are shipped with a factory applied nailing fin. 

2. Mull anchors. 

3. Strip mull anchors. 

 

PART 3 - EXECUTION 

3.1  DELIVERY, STORAGE AND HANDLING 

A. Deliver in original packaging, store in an upright position off the ground in a clean, dry area. Protect from weather and 
construction activities. 

B. Prime or seal wood surfaces, including surfaces to be concealed by wall construction if more than 30 days will expire 
between delivery and installation. 

3.2  INSTALLATION 

A. Verify that openings are plumb and square and of proper dimension.  

B. Install in according with manufacturer’s recommendations. 

 

END OF SECTION 08 52 13
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SECTION 08 63 00:  METAL-FRAMED SKYLIGHTS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the custom metal-framed skylight located above the Core Module of the Main House. 

1.2 SYSTEM DESCRIPTION  

A. Fixed curb-mount skylight that consists of five integrated components - an interior condensation drainage gasket, an 
insulating polycarbonate unit, exterior structural sealant, roll-formed aluminum frame counter flashing with ASA corner 
keys. 

B. The skylight unit shall be placed on top of the constructed, sloped-parapet with proper flashing in order to protect the 
Appalachian State University Solar Thermal Collector Bank below [Refer to Section 22 33 30.23 -  Residential, Collector-
To-Tank, Solar-Electric Domestic Water Heaters]. 

1.3 RELATED SECTIONS 

A. Section 22 33 30.23 -  Residential, Collector-To-Tank, Solar-Electric Domestic Water Heaters 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Altuglas International 

2000 Market Street 

Philadelphia, PA 19103 

Phone: 215-419-7000 

www.plexiglas.com 

1. Available at Altuglas International, or other online plastic suppliers. 

2.2 PRODUCTS  

A. Custom Metal-Framed Skylight 

1. Location: Core Module 

2. Dimensions [L x W x H]: 16’ 3-1/2” x 8’ 3” x 1.302” [4965.72 mm x 2514.61 mm x 33.08 mm] 

3. Aluminum Frame: 

a. Dimensions [L x W x H]: 16’ 3-1/2” x 8’ 3”  x 1-1/8” [4965.72 mm x 2514.61 mm x 28.58 mm] 

b. Manufactured by Triplett & Coffey per the design of Appalachian State University students and faculty. 

4. Plexiglass SG Plus 

a. Dimensions [L x W x D]: 16’ 3-1/2” x 8’ 3” x 0.177” 4965.72 mm x 2514.61 mm x 4.5 mm] 

b. Color: colorless 

c. Critical craze stress: 1600 psi 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 110 
Published 8/11/2011 Metal-Framed Skylights 

08 63 00 

d. Impact energy: 39 in/lbs 

2.3 ACCESSORIES 

A. Field fasteners: [Skylight frame to curb] 1/2" x  2-1/2” stainless steel lag bolts 

 

PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. Clean exposed skylight according to manufacturer’s written instructions. Touch up damage to metal coatings and finishes.  

B. Remove excess sealants, dirt, and other substances.  

C. During the construction process, protect the skylight surfaces from contact with contaminates.  

3.2 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

B. Align skylight with curb, free of warp or twist, maintaining dimensional tolerances.  

  

END OF SECTION 08 63 00
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SECTION 08 71 00:  DOOR HARDWARE 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information on hardware sets for all doors within The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Interior and exterior door hardware sets. This includes hinges, sliders, pulls, tracks, and locksets. 

1.3 RELATED SECTIONS 

A. Section 08 78 00 - Special Function Hardware  

B. Section 08 14 23.13 - Metal-Face Wood Doors 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Johnson Hardware 

2100 Sterling Ave 

Elkhart, IN 46516 

Phone: 800-348-7616 

www.johnsonhardware.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Stanley Hardware 

480 Myrtle Street 

New Britain, CT 06053 

Phone: 800-622-4393 

www.stanleyhardware.com 

1. Available at national chain hardware stores, such as Lowes. 

C. Gatehouse/Lowes 

1000 Lowe’s Blvd 

Mooresville, NC 28117 

Phone: 704-758-1000 

www.lowes.com 

1. Available at national chain hardware stores, such as Lowes. 

D. S & S Hinge Company 
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210 Covington Dr. 

Bloomingdale, IL 60108-3105 

Phone: 630-582-9500 

www.sandshinge.com 

1. Available through S & S Hinge Company. 

E. 80/20 Inc 

1701 South 400 East 

Columbia City, IN 46725 

Phone: 260-248-8030 

www.8020.net 

1. Available at national chain hardware stores, such as Lowes. 

F. Contemporary Door Hardware 

Phone: 954-850-1126 

 www.contemporary-door-hardware.com 

1. Available through Contemporary Door Hardware. 

G. Guden 

99 Raynor Avenue 

Ronkonkoma, NY 11779 

Phone: 631-737-2900 

www.guden.com 

1. Available through Guden. 

2.2 PRODUCTS  

A. Refer to Construction Documents for locations of hardware sets. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations.  

 

END OF SECTION 08 71 00

Hardware 
Set 

Manufacturer  Product Name Model Number Finish 

A Johnson Pocket Door Frame 203080PF Brushed nickel plated 
A Stanley Pocket Door Latch V1951 Satin nickel 
     

B Stanley 
Square Corner 

Residential Hinge 
14 Brushed nickel plated 

B Gatehouse Ball Catch 20482TNXLG Stainless steel 
     

C S&S Series 1300 1311 x 96 Stainless steel 
C 80/20 Magnetic Door Catch - - 

C 
Contemporary Door 

Hardware 
Modern Flush Pull Sig 720 Stainless steel 

     

D 
*Stanley specialty order for Barn Door* 

[Refer to Section 08 78 00 - Special Function Hardware] 
     

E 
*hardware/threshold included as part of Metal-Faced Wood Doors* 

[Refer to Section 08 14 23.13 - Metal-Faced Wood Doors] 
     
F Guden Continuous Hinges 10090810-96 Stainless Steel 
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SECTION 08 78 00:  SPECIAL FUNCTION HARDWARE 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes an industrial box track hardware that will be used for operation of the barn door in front of the Trombe 
wall system. 

1.2 SYSTEM DESCRIPTION  

A. This system operates the barn door, which is located on The Solar Homestead’s South Elevation of the Living Module.  
Refer to construction drawings for details. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Stanley Hardware 

480 Myrtle Street 

New Britain, CT 06053 

Phone: 800-622-4393 

www.stanleyhardware.com 

B. National Hardware 

41 US Route #30 

Rock Falls, IL 61071 

Phone: 800-346-9445 

www.natman.com 

1. Available at New River Building Supply. 

3148 Hwy. 105 South 

Boone, NC 28607 

Phone: 828-264-5650 

www.newriverbuilding.com 

2.2 PRODUCTS  

A. Stanley Box Track Hanger 

1. Model Number: 411020 

2. Location: Living Module 

3. Finish: zinc plated [2C] 

4. Capacity: 450 lbs. maximum [225 lbs. per hanger] 

B. National Hardware Plain Box Rail 10’ 

1. Model Number: 5114 N104-901 
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2. Location: Living Module 

3. Dimensions [L]: 10’ [3048 mm] 

4. Finish: galvanized 

5. Capacity: 600 lbs 

C. National Hardware Plain Box Rail 12’ 

1. Model Number: 5114 N104-950 

2. Location: Living Module 

3. Dimensions [L]: 12’ [3658 mm] 

4. Finish: galvanized 

5. Capacity: 600 lbs 

2.3 ACCESSORIES  

A. 1/4” A307 Bolt 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations and Construction Documents. 

 

END OF SECTION 08 78 00
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SECTION 08 83 00: MIRRORS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the custom mirrors used in the bathrooms of The Solar Homestead. 

1.2 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Custom Mirrors 

1. 28” x 6” Custom Mirror 

a. Location: Flex Bath 

b. Dimensions [W x H x D]: 28” x 6” x 1/4" 

2. 28” x 5’ Custom Mirror 

a. Location: Flex Bath 

b. Dimensions [W x H x D]: 28” x 5’ x 1/4" 

3. 28” x 5’ Custom Mirror 

a. Location: Core Module Bath 

b. Dimensions [W x H x D]: 28” x 25” x 1/4" 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install all mirrors plumb, square, and true to line.  

 

END OF SECTION 08 83 00



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 117 
Published 8/11/2011 Gypsum Board 

09 29 00 

SECTION 09 29 00:  GYPSUM BOARD 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information on all types of gypsum sheathing used in The Solar Homestead.  Gypsum wallboard is 
only used for ceilings and the cove in the Main House and the walls and ceilings in the Flex Space. 

1.2 SYSTEM DESCRIPTION 

A. QuietRock Soundproof Drywall: Used for the “light” wall between the bedrooms of the Main House. 

1.3 RELATED SECTIONS 

A. Section 01 25 13 - Product Substitution Procedures 

1.2 SUBMITTALS  

A. Product Data 

B. Material Safety Data Sheets [MSDS] 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Georgia-Pacific LLC 

133 Peachtree Street NE 

Atlanta, GA 30303 

Phone: 404-652-4000 

www.gp.com 

1. Manufacturer specified or an equal product. 

2. Available at national chain hardware stores, such as Lowes. 

B. Serious Materials 

1250 Elko Drive 

Sunnyvale, CA 94089 

Phone: 800-797-8159 

www.quietrock.com; www.seriousmaterials.com 

1. Available through Serious Materials. 

2.2 PRODUCTS  

A. Gypsum Wallboard 

1. 4’ x 8’ panels 

2. Thickness: 

a. 5/8” for the wall cove detail in the Main House [CSI 09 29 00.D1]  

b. 5/8” for the ceiling in the Flex OM and Main House [CSI 09 29 00.D1] 
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c. 1/2” for  the walls in the Flex OM [CSI 09 29 00.A3] 

B. QuietRock Soundproof Drywall [CSI 09 29 00.C3] 

1. Model Number: 510 

2. Location: Bedroom Module 

3. Dimensions [L x W x D]: 9’ x 4’ x 1/2” 

4. Weight: 2.25 lbs/sq ft 

5. Materials: paper faced gypsum, sound-absorbing viscoelastic polymer core 

2.3 ACCESSORIES 

A. QuietSeal for QuietRock Soundproof Drywall 

1. Color: yellow 

2. Weight: 14.1 lbs/gallon 

3. Layer thickness: 1/16” 

4. Drying time: remains soft 

5. Engageability: -10°F 

6. Storage temperature: 40-100°F, do not freeze 

B. QuietPutty for QuietRock Soundproof Drywall 

1. Color: blue/green 

2. Weight: 6 oz/pad 

3. Size: 7” x 7”/pad 

4. Thickness: 1/8” 

5. Unit Size: 10 pads/box 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install all gypsum wallboard plumb, square, and true to line.  

 

END OF SECTION 09 29 00
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SECTION 09 34 00: WATERPROOFING-MEMBRANE TILING 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the waterproofing-membrane that will be applied beneath the floor of the shower in The Solar 
Homestead’s Core Module Bath. 

1.2 SYSTEM DESCRIPTION 

A. Schulter-KERDI: a bonded waterproof membrane with limited crack-bridging capabilities. It is made of soft polyethylene, 
which is covered on both sides with a special fleece webbing to anchor the membrane in the thin-set mortar.  

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Schluter Systems, LP 

194 Pleasant Ridge Road 

Plattsburgh, NY 12901 

Phone: 800-472-4588 

www.schluter.com 

1. Available at Mountain Tile and Stone. 

1852 Highway 105 South 

Boone, NC 28607 

Phone: 828-265-0472 

www.mountaintileandstone.com 

2.2 PRODUCT 

A. Schluter-KERDI 

1. Model Number: KERDI 200/5M 

2. Location: Core Module Bath 

3. 8 mil thick 

4. Color: orange 

  

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 
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END OF SECTION 09 34 00
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SECTION 09 62 00:  SPECIALTY FLOORING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes information on specialty flooring that will be on the floor, walls, and ceiling of bathroom in the Core 
Module.  Locust is also used for a custom bathroom vanity [Refer to Section 06 20 23 - Interior Finish Carpentry]. 

1.2 RELATED SECTIONS 

A. Section 06 20 23 - Interior Finish Carpentry 

B. Section 09 93 13.13 - Exterior Staining 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Available at national chain lumber stores and online Locust decking websites. 

2.2 PRODUCT 

A. Black Locust Wood 

1. Location: Core Module Bath 

2. 1x6 wood flooring 

3. Natural white vinegar stain and protective clear coat [Refer to Section 09 93 13.13 - Exterior Staining] 

4. Family name: Robinia Pseudoacacia 

5. Growing location: native in the United States from Pennsylvania to northern Georgia 

6. Height/diameter: range from 40 to 60 feet high, trunk reaches 1-2 feet in diameter 

7. Dimensional stability: high density  

8. Strength: 12% moisture content 

9. Weight: 48.2 lb/ft3  

10. Drying: use a mild kiln schedule 

11. Shrinkage: total volumetric shrinkage is 10.2%, once dry wood maintains stability 

12. High resistance to insects & decay 

 

PART 3 - EXECUTION  

3.1 QUALITY ASSURANCE 

A. Use a reduced cutting angle, keep edges sharp, and always predrill for nails or screws.  Have numerous extra drill bits 
handy.  Locust planks do not bend well, but the wood finishes and sands quite smoothly, with no splintering. 

3.2 INSTALLATION  

A. Condition flooring in installation areas for 24 hours before installing.  



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 122 
Published 8/11/2011 Specialty Flooring 

09 62 00 

B. Install flooring level, plumb, true, and aligned with adjacent materials.  Scribe and cut to fit adjoining work.  Refinish and 
seal cuts.  

C. Select and arrange paneling for best match of adjacent units.  Install with uniform tight joints.  

 

END OF SECTION 09 62 00
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SECTION 09 64 29:  WOOD STRIP AND PLANK FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the hardwood flooring for throughout The Solar Homestead.  Refer to Construction Documents for 
extent of floor finish. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available at national chain lumberyards and online hardwood floor stores. 

2.2 PRODUCT 

A. Hardwood Strip Flooring 

1. 5” solid oak hardwood flooring 

2. Location: Main House 

3. Dimensions [L x W]: 84” x 5” 

4. 3/4” thickness for the floors with clear polyurethane finish 

5. 3/8” thickness for the floor cove with clear polyurethane finish 

6. 15 year warranty 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

B. Install with hidden finish nails. 

3.2 PROTECTION 

A. Protect products from damage and deterioration until the date of Substantial Completion. 

 

END OF SECTION 09 64 29
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SECTION 09 74 13:  WOOD WALL COVERINGS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the lauan plywood will be used for the interior walls of The Solar Homestead and the perforated 
hardboard that will be the interior finish of the OM Closets. 

1.2 RELATED SECTIONS 

A. Section 09 91 23 - Interior Painting 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Lauan plywood 

1. Location: interior walls of Main House 

2. Dimensions [L x W x D]: 8’ x 4’ x 1/4" [6.35 mm] 

3. Paint: Glidden ruffle feathers [Refer to Section 09 91 23 - Interior Painting] 

4. 150 flame spread 

B. Perforated Hardboard [Peg Board] 

1. Location: interior walls of the OM Closets 

2. Dimensions [L x W x D]: 4’ x 2’ x 1/4" [6.25 mm] 

3. Finish: white laminate 

4. Material: hardboard and chipboard 

5. Use 1/4" peg accessories 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations and Construction Documents. 

 

END OF SECTION 09 74 13
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SECTION 09 91 23:  INTERIOR PAINT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the paint that will be on the interior walls of The Solar Homestead.  Refer to Construction Documents 
for paint schedule. 

1.2 RELATED SECTIONS 

A. Section 08 14 73 - Sliding Wood Doors 

B. Section 09 74 13 - Wood Wall Coverings 

1.3 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. ICI Paints 

26th Floor Portland House 

Bressenden Place, London  

SW1E 5BG 

England 

www.icipaints.com 

1. Available through Boone Paint & Interiors 

1852 Highway 105 

Boone, NC 28607 

Phone: 828-264-9220 

www.boonepaint.com 

B. Benjamin Moore & Co. 

101 Paragon Dr. 

Montvale, NJ 07645 

Phone: 800-344-0400 

www.benjaminmoore.com 

1. Available through Boone Paint & Interiors 

1852 Highway 105 

Boone, NC 28607 

Phone: 828-264-9220 
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www.boonepaint.com 

C. Glidden Paint 

607 South Lafayette St  

Shelby, NC 28150 

Phone: 704-406-9566 

www.glidden.com 

1. Available through Boone Paint & Interiors 

1852 Highway 105 

Boone, NC 28607 

Phone: 828-264-9220 

www.boonepaint.com 

2.2. PRODUCT  

A. ICI Prep & Prime 

1. Model Number: 1020-1200 

2. Location: Main House and Flex Space interior walls  

3. Color: white 

4. 34% solids 

B. Benjamin Moore Interior Latex Paint 

1. Model Number: W626 4X 

2. Location: Core Module walls and Bedroom Closet doors 

3. Finish: eggshell 

4. Color: gray  

5. 35% solids 

C. Gidden Ultra-Hide 150 Interior Eggshell Paint 

1. Model Number: 1412 

2. Location: Main House ceiling and walls 

a. Color: ruffled feathers 

3. Location: Flex Space 

a. Color: white tint base 

4. Finish: eggshell 

5. 32% solids 

 

PART 3 - EXECUTION  

3.1  PREPERATION 
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A. Each surface due to be painted will first be primed and sanded twice before the paint is applied.  

3.2 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations and Construction Documents. 

 

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 the stain that will be used for the exterior sheathing of The Solar Homestead.  Refer to Construction 
Documents for stain schedule. 

1.2 RELATED SECTIONS  

A. Section 06 11 00 - Wood Framing 

B. Section 06 16 00 - Sheathing 

C. Section 06 20 23 - Interior Finish Carpentry 

D. Section 07 46 23 - Wood Siding 

E. Section 09 62 00 -  Specialty Flooring 

1.3 SUBMITTALS  

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Zar Deck & Siding Stain 

United Gilsonite Laboratories 

P.O. Box 70 

Scranton, PA 18501 

Phone: 800-845-5227 

www.ugl.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Superdeck Duckback Products 

2644 Hegan Lane 

Chico, CA 95927 

Phone: 800-825-5382 

www.superdeck.com 

1. Available through Boone Paint & Interiors. 

1852 Highway 105 

Boone, NC 28607 

Phone: 828-264-9220 

www.boonepaint.com 
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C. Benjamin Moore & Co. 

101 Paragon Drive 

Montvale, NJ 07645 

Phone: 888-236-6667 

www.benjaminmoore.com 

1. Available through Boone Paint & Interiors. 

1852 Highway 105 

Boone, NC 28607 

Phone: 828-264-9220 

www.boonepaint.com 

2.2 PRODUCTS 

A. Zar Exterior Stain 

1. Model Number: 812 

2. Location: Main House exterior siding 

3. Finish: dark tint base matched to mark twain gray brick  

B. Superdeck Pressure Treated Wood Stain 

1. Model Number: DB 2001 

2. Location: Great Porch, Deck, Ramps, pressure-treated wood lumber 

3. Finish: cedar 

4. Density: 7.14 lbs/gal  

5. 60% solids 

C. Benjamin Moore Arborcoat Waterborne Exterior Stain 

1. Model Number: 636 00 

2. Location: Great Porch Canopy and columns, interior floors, interior door trim 

3. Finish: clear coat 

4. 25% solids 

 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 09 93 13.13
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SECTION 10 11 46:  VISUAL DISPLAY FABRICS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead.  

B. This section includes all materials for the detachable movie screen used for the movie night competition. 
 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Dazian 

18 Central Blvd. 

S. Hackensack, NJ 07606 

Phone: 877-232-9426 

www.dazian.com 

1. Available through Dazian. 

2.2 PRODUCTS  

A. Dazian Eco-Trapese 

1. Model Number: N143753 

2. Location: Living Module 

3. Width: 120 in 

4. Weight: 19.60 oz (linear), 5.8 oz (square) 

5. Finish: white 

6. Fabric content: 90% recycled polyester and 10% Lycra 

7. Permanently flame resistant, meets NFPA 701 Small Scale 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
 

END OF SECTION 10 11 46 
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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 Solar Homestead. 

1.2 SUBMITTAL 

A. Product Data 

 

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 

B. Gatco 

1550 Factor Avenue 

San Leandro, CA 94577 

Phone: 510-895-5676 

www.gatco-inc.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

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

1. Model Number: 200.478.98 

2. Location: Main House and Flex Bath 

3. Dimensions [L x W x H]: 7 1/8” x 4 3/4" x  1 5/8” 

4. Finish: stainless steel 

B. IKEA Sävern Robe Hook [CSI 10 28 00.A9] 

1. Model Number: 001.626.67 

2. Location:  Core Module Bath 

3. Finish: chrome 

C. Gatco Latitude 2 Satin Nickel Towel Bar [CSI 10 28 00.B2] 

1. Model Number: 4291 
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2. Location: Core Module Bath 

3. Dimensions [L x W x H]: 20.75” x 3.1" x  2” 

4. Weight: 10 lbs 

5. Finish: satin nickel 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 10 28 00 
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SECTION 10 40 00:  SAFETY SPECIALTIES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes safety specialties used during the construction phase to protect workers working on the roof. 

1.2 SYSTEM DESCRIPTION  

A. Anchorage connector to be used as part of a personal fall arrest system [PFAS]. 

1. Includes integral baseplate, post, and D-ring anchor. The D-ring anchor is designed for attachment of a self-
retracting lifeline [SRL], lanyard, or a lifeline. When subjected to fall arrest forces, the post will tip over to reduce 
uplifting loads on the roof decking. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER 

A. Guardian Fall Protection 

26609 79th Avenue South 

Kent, WA 98032 

Phone: 614-846-2525 

www.guardianfall.com 

1. Available through Guardian Fall Protection. 

2.2 PRODUCT 

A. Guardian CB-12 Roof Anchor 

1. Model Number:  00645 

2. Location: roof of the Main House and OM Closets 

3. Dimensions [L x W x H]: 16” x 16” x 12” 

4. Finish: galvanized 

B. Guardian Forged Anchorage Connector 

1. Model Number: 00370 

2. Location: Great Porch Canopy 

3. 5/8” hole 
 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 10 40 00 
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SECTION 11 28 13:  COMPUTERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. 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 

 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Toshiba America Information Systems, Inc. 

9740 Irvine Boulevard 

Irvine, CA 92618-1697 

Phone: 949-583-3000 

www.us.toshiba.com 

1.  Available through Toshiba and national chain retail stores, such as Wal-Mart. 

2.2 PRODUCT 

A. Toshiba Laptop 

1. Model Name: L670D-ST2N04 

2. Location: Main House 

3. Dimensions [W x H x D]: 16-1/4” x 10-1/2” x 1-1/2” 

4. Weight: 6.61 lbs 

5. 17.3” diagonal widescreen 

6. Operating system: Windows® 7 Home Premium 64-bit 

7. Processor: AMDTurion™ II Dual Core P560 2.5 GHz, 2MB L2 Cache 

8. Memory: configured with 4GB DDR3 1066MHz [max 8GB] 

9. Storage: 500GB [5400 RPM]; Serial ATA hard disk drive 

10. Graphics: AMD M880G Chipset with ATI Mobility Radeon™ HD 4250 with 256MB-1917MB dynamically allocated 
shared graphics memory 

11. Wattage: 65W  

12. Voltage: 100-240V/50-60Hz AC Adapter 
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PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Supply computer for use in The Solar Homestead for contest purposes. 

 

END OF SECTION 11 28 13 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 136 
Published 8/11/2011 Residential Kitchen Appliances 

11 31 13 

SECTION 11 31 13:  RESIDENTIAL KITCHEN APPLIANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all kitchen appliances in The Solar Homestead 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 perform one 
cycle uninterrupted and reach a peak temperature of 120°F or 48.9°C. The stovetop and oven will need 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 

 

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. 

B. Bosch 

5551 McFadden Avenue 

Huntington Beach, CA 92649 

Phone: 800-944-2904 

www.bosch-home.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. LG 3-Door French Door Refrigerator [CSI 11 31 13.A1] 

1. Model Number: LFC21776ST 

2. Location: Living Module 

3. Dimensions [W x H x D]: 35.75” x 69.75” x 30” 

4. Weight: 278 lbs  

5. Finish: stainless steel 
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6. Refrigerator capacity: 14.7 cu. ft. 

7. Freezer capacity: 6.0 cu. ft. 

8. Wattage: 1,100 W 

9. Voltage: 120 V 

10. Current: 15 A 

B. Bosch Induction Cooktop with Touch Control [CSI 11 31 13.A2] 

1. Model Number: NIT3065UC 

2. Location: Living Module 

3. Dimensions [L x W x D]: 21-1/4” x 31” x 4-1/8” 

4. Finish: stainless steel 

5. Minimum distance from counter front: 2-1/4” 

6. Minimum distance from rear wall: 2” 

7. Wattage: 7200 W 

8. Voltage: 240 V 

9. Current: 40 A 

C. Bosch 30” Wall Mount Chimney Hood [CSI 11 31 13.A4] 

1. Model Number: DKE9605PUC 

2. Location: Living Module 

3. Dimensions: 28-1/8” x 43-5/16”/31-3/4” x 46-13/16” x 30” x 20-7/16” 

4. Finish: stainless steel 

5. Motor location: installed in flue 

6. Air delivery CFM 600 

7. Plug type: 120 V – 3 prong 

8. Wattage: 620 W [580 W for vent] [40 W for lamp] 

9. Voltage: 110 V 

10. Current: 5.3 A 

D. Bosch 30” Single Wall Oven [CSI 11 31 13.A5] 

1. Model Number: HBL3350UC 

2. Location: Living Module 

3. Dimensions [H x W x D]: 29-1/16” x 29-3/4” x 23-7/8” 

4. Finish: stainless steel 

5. Oven cavity 4.7 cu. ft. 

6. Electric bake element: 2,000 Watts  

7. Eight-pass broil element: 3,600 Watts 
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8. Voltage: 240/208 V 

9. Current: 30/25 A 

10. Frequency: 60 Hz 

E. Bosch Built-In Dishwasher [CSI 11 31 13.A7] 

1. Model Number: SHX4AP05UC 

2. Location: Living Module 

3. Dimensions [H x W x D]: 33.875” x 23.5625”  x 24.0625”  

4. Weight: 99 lbs. 

5. Finish: stainless steel 

6. Capacity: 14 place settings 

7. Wattage: 1400 W 

8. Voltage: 120 V 

9. Current: 12 A 

 

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 contests. 

1.2 SYSTEM DESCRIPTION 

A. These appliances will be used for the appliance portion of the contest. The clothes washer will need to perform one load of 
laundry within a specified period of time.  The clothes dryer will be used in combination with passive drying methods to dry 
a load of laundry to a total weight less than or equal to the load’s total weight prior to washing.  This portion of the contest 
will take place during several days of the contest for a total of two loads at a time. 

1.3 SUBMITTALS 

A. Product Data  

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Bosch 

5551 McFadden Avenue 

Huntington Beach, CA 92649 

Phone: 800-944-2904 

www.bosch-home.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Bosch Clothes Washer 

1. Model Number: WAS24460UC 

2. Location: Laundry Closet 

3. Dimensions [H x W x D]: 33” x  23-3/5” x 23-1/5” 

4. Wattage: 2,300 W 

5. Voltage: 208-240 V 

6. Current: 12 A 

7. Frequency: 60 Hz 

B. Bosch Clothes Dryer 

1. Model Number: WTE86300US 

2. Location: Laundry Closet 

3. Dimensions [H x W x D]: 33-3/16” x  23-9/16” x 24-5/8” 

4. Plug type: 240 V - 4 prong 
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5. Wattage: 2,800 W 

6. Voltage: 240/208 V 

7. Current: 13 A 

8. Frequency: 60 Hz 

2.3 PRODUCTS 

A. Bosch Stacking Kit 

1. Model Number: WTZ1600 

2. Location: Laundry Closet 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Stacked washer and dryer with dryer on top. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 11 31 23 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 141 
Published 8/11/2011 Audio-Visual Equipment 

11 52 00 

SECTION 11 52 00:  AUDIO-VISUAL EQUIPMENT 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. This section includes the audio-visual equipment necessary for the movie night contest part of the competition. 

1.2 SYSTEM DESCRIPTION 

A. This equipment will be used for the entertainment contest.  A portion of the entertainment contest will involve operating the 
television during specified time periods.  For movie night, the projector will be used to show the movie on the roll-up movie 
screen. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Mitsubishi Electric  

9351 Jeronimo Road 

Irvine, CA 92618 

Phone: 888-307-0312 

www.mitsubishielectric.com 

1. Available through Amazon. 

1200 12th Avenue S 

Suite 1200  

Seattle, WA 98144 

Phone: 866-216-1072 

www.amazon.com 

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. 

B. Samsung 

85 Challenger Road 
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Ridgefield Park, NJ 07660 

Phone: 800-726-7864 

www.samsung.com/us 

1. Available at national electronic stores, such as Best Buy. 

C. Sony Corporation of America  

550 Madison Ave. 

New York, NY 10022 

Phone: 888-476-6972 

www.sony.com 

1. Available at national electronic stores, such as Best Buy. 

2.2 PRODUCTS  

A. Mitsubishi DLP  Projector 

1. Model Number: HC4000 

2. Location: Living Module 

3. Dimensions [H x W x D]: 5-1/8” x 13-1/2” x 10-1/2” 

4. Weight: 7.7 lbs 

5. Resolution [native format]: 1920 x 1080 

6. Lumens [brightness]: 1300 ANSI lumens  

7. Maximum resolution: 1920 x 1200 

8. Zoom factor: 1.5 x 

9. Native aspect ratio: 16:9 

10. Contrast ratio: 4000:1 

11. Projection method: front, ceiling, rear 

12. Lamp life: 5000 hours 

B. LG LCD 37” HDTV 

1. Model Number: 37LK450 

2. Location: Living Module 

3. Dimensions [W x H x D]: 35-7/8” x 22-1/2” x 3” 

4. Weight: 24.5 lbs 

5. Resolution [native format]: 1920 x 1080p 

6. Contrast ratio: 100,000:1 

7. Energy star qualified 

8. Wattage: 150 W 

9. Voltage: 100-240V, 50/60 Hz 
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C. Samsung Soundbar Speaker 

1. Model Number: HW-C450 

2. Location: Living Module 

3. Dimensions [W x H x D]: 37-1/2” x 1-3/4” x 3-3/4” 

4. Number of channels: 2.1 

5. Audio processing: Dolby Digital, DTS 

6. Subwoofer: active wireless 

7. Wattage: 280 W 

D. Sony DVD Player 

1. Model Number: DVP-SR200P 

2. Location: Living Module 

3. Dimensions [W x H x D]: 12-1/2” x 1-1/4” x 8-1/4” 

4. Weight: 2.65 lbs 

5. Wattage: 9 W 

6. Voltage: 120 V 

7. Frequency: 60 Hz 

E. Sony PlayStation 3 

1. Model Number: CECH 2501A 

2. Location: Living Module 

3. Dimensions [W x H x D]: 11-1/2” x 2-1/2 x 11-1/2” 

4. Weight: 6.6 lbs 

5. Wattage: 250 W 

6. Voltage: 120 Vac 

7. Frequency:  60 Hz 

 

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 35 30.13:  KITCHEN CASEWORK 

PART 1 - GENERAL  

1.1 SUMMARY  

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

1.2 SUBMITTALS 

A. Shop Drawings  

B. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. IKEA 

8300 IKEA Blvd. 

Charlotte, NC 28262 

Phone: 704-549-4532 

www.ikea.com 

1. Available through IKEA. 

2.2 PRODUCTS  

A. IKEA Akurum Base Cabinets 

1. 30” Sink Cabinet 

a. Model Number: 798.705.00 

b. Location: Living Module 

c. Dimensions [W x H x D]: 29-7/8” x 30-3/8” x 24-3/4" 

d. Finish: stainless steel 

2. 15” Base Cabinet 

a. Model Number: 798.706.37 

b. Location: Living Module 

c. Dimensions [W x H x D]: 14-7/8” x 30-3/8” x 24-3/4" 

d. Finish: stainless steel 

3. Oven Base 

a. Model Number: 298.459.28 

b. Location: Living Module 

c. Dimensions [W x H x D]: 24” x 30-3/8” x 24-3/4" 
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d. Finish: stainless steel 

4. High Cabinet with Pull-Out Storage – 2 doors 

a. Model Number: 898.636.98 

b. Location: Living Module 

c. Dimensions [W x H x D]: 15” x 88” x 24-3/4" 

d. Finish: stainless steel 

2.3 ACCESSORIES 

A. IKEA Rubrik Pantry Cover Panel 

1. Model Number: 101.418.44 

2. Location: Living Module 

3. Finish: stainless steel 

B. IKEA Grundtal Wall Shelf 

1. Model Number: 000.114.28 

2. Location: Living Module 

3. Dimensions [L x W x H]: 9-3/4” x 2-1/2” x 1/2" 

C. IKEA Grip Handle 

1. Model Number: 700.919.78 

2. Location: Living Module 

3. Finish: aluminum 

D. IKEA Perfekt Plinth 

1. Model Number: 001.451.97 

2. Location: Living Module 

3. Dimensions [L x H x D]: 88” x 4-1/4” x 5/8" 

4. Finish: stainless steel 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install into wall with concealed fasteners, typical. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 12 35 30.13 
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SECTION 12 35 30.23:  BATHROOM CASEWORK 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the bathroom casework for the Flex OM. 

1.2 SYSTEM DESCRIPTION  

A. IKEA product as a unit with company sink and faucet included. 

1.3 RELATED SECTIONS 

A. Section 22 41 16 - Residential Lavatories and Sinks 

B. Section 22 33 13 - Instantaneous Electric Domestic Hot Water Heaters 

1.4 SUBMITTAL 

A. Product Data 

 

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 Vanity 

1. Model Number: 498.941.97 

2. Location: Flex Bath 

3. Dimensions [W x H x D]: 31-1/2” x 36-1/4” x 16-1/8” 

4. Finish: white 

5. IKEA sink included 

2.3 ACCESSORIES 

A. Instantaneous Hot Water Heater [Refer to Section 22 33 13] 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
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END OF SECTION 12 35 30.23 
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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 Living Module and the Outdoor Kitchen.  This product is also used 
for the backsplash and kitchen surround. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Butcher Block Co.  

PO Box 17446 

Seattle, WA 98127 

Phone: 877-845-5597 

www.butcherblockco.com 

1. Available through Lumber Liquidator. 

495 Watson Road 

Arden, NC 28704 

Phone: 828-483-4189 

www.lumberliquidators.com 

2.2 PRODUCTS  

A. Williamsburg Butcher Block 

1. Model Number: 10012578 

2. Location: Living Module, Outdoor Kitchen 

3. Dimensions [L x W x D] 

1. Counter: 9’-8” x 2’-2” x 1-1/2” 

2. Backsplash: 9’-8” x 2’-2-1/2” x 3/4” 

3. Ceiling: 9’-8” x 24-1/2” x 1-1/2” 

4. North Wall: 4’-9” x 24-1/4” x 1-1/2” 

5. South Wall: 4’ x 24-1/2” x 1-1/2” 

6. Flex OM: 4’-11” x 1’-2” x -1/2” 

4. Finish: maple 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  
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A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 12 36 19 
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SECTION 13 34 19:  METAL BUILDING SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all metal trailers fabricated for The Solar Homestead.  Refer to Construction Documents for details on 
the manufactured custom steel trailers as specified and detailed by the Structural Engineer. 

1.2 RELATED SECTIONS 

A. Section 06 05 23 - Wood, Plastic, and Composite Fastenings 

B. Section 06 11 00 - Wood Framing 

C. Section 06 80 00 - Composite Fabrications 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Kraftsman Trailers 

10051 US Hwy 64E 

Ramseur, NC 27316 

Phone: 866-890-1918 

1. Available through Kraftsman Trailers. 

B. BAL R.V. Products Group 

2600 Jeanwood Drive 

Elkhart, IN 46514 

Phone: 800-347-2232 

www.norcoind.com 

1. Available at tjtrailers.com, pplmotorhomes.com, and other online trailer websites. 

2.2 PRODUCTS  

A. Manufactured Custom Steel Trailers [CSI 13 34 19.A1] 

1. Custom-designed road-safe steel trailers with brake lights as required by law. 

2. Refer to details in Construction Drawings. 

3. House Trailers 

a. Dimensions [L x W]: 23 3-1/2” x 11’ 11” 

4. Flex OM Trailer 

a. Dimensions [L x W]: 12’ x 25’ 10-1/4” 

5. OM Trailers 

a. Dimensions [L x W]: 15’-9” x 7’-9” 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 151 
Published 8/11/2011 Metal Building Systems 

13 34 19 

2.3 ACCESSORIES 

A. BAL Leveling Scissor Jack [CSI 13 34 19.A2] 

1. Model Number: BAL-24SJ 

2. Jack to be welded to underside of manufactured custom steel trailers as specified and detailed by the Structural 
Engineer.  Refer to Construction Documents for details. 

3. Maximum lift capacity: 7,500 lbs. 

4. Extended height: 23-3/4” 

5. Retracted height: 4” 

 

PART 3 - EXECUTION  

3.1 QUALITY ASSURANCE  

A. Contract in accordance with all Construction Drawings as detailed by the Structural Engineer. 

 

END OF SECTION 13 34 19 
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SECTION 21 05 19:  METERS AND GAGES FOR FIRE-SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all meters and gages for the water-based fire-suppression system used in The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 21 10 00 - Water-Based Fire-Suppression Systems 

1.3 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Potter Electric Signal Company, LLC 

2081 Craig Rd 

St. Louis, MO 63146 

Phone: 800-325-4161 

www.pottersignal.com 

1. Available through Ferguson Fire and Fabrication. 

2750 South Towne Avenue 

Pomona, CA 91766 

Phone: 909-517-3085 

www.fergusonfire.com 

B. ProPlumber, PHAC, Inc. 

722 1st Street 

Lyndhurst, NJ 07071 

Phone: 201-933-1331 

www.proplumber.net 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Potter Waterflow Alarm Switch [CSI 21 05 19.A1] 

1. Model Number: VSR-S 

2. Location: Main House Mechanical Closet, Outdoor Kitchen Mechanical Closet 

3. Dimensions [L x W x H]: 5-1/2” x 3-1/2” x 2-3/8” [141.2 mm x 89 mm x 59.4 mm] 

4. Finish: die-cast, red enamel 

5. Service Pressure: 300 psi maximum [20.7 bar] 
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6. Maximum surge: 18 fps [5.5 m/s] 

7. Flow sensitivity range for signal: 4-10 gpm [15-38 lpm] 

B. ProPlumber Pressure Gauge [CSI 21 05 19.B1] 

1. Model Number: PP100G 

2. Location: Main House Mechanical Closet, Outdoor Kitchen Mechanical Closet 

3. Dimensions [Diameter]: 1” [25.4 mm] 

4. Finish: steel 

5. Maximum rated pressure: 100 psi 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 21 05 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 Solar Homestead. 

1.2 SYSTEM DESCRIPTION 

A. This system 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 work independently of one another. 

1.3 SUBMITTALS TO AUTHORITIES HAVING JURISDICTION 

A. Submittal to Boone, NC Fire Department for code approval. 

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 21 05 19 - Meters and Gages for Fire-Suppression Systems 

B. Section 21 16 00 - Fire-Suppression Pressure Maintenance Pumps 

C. Section 22 11 16 - Domestic Water Piping 

D. Section 28 31 00 - Fire Detection and Alarm 

1.6 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Victaulic  

4901 Kesslersville Road 

Easton, PA 18040 

Phone: 800-742-5842 

www.victaulic.com 

1. Available through Victaulic. 

B. The Viking Corporation 

210 North Industrial Park Drive 

Hastings, MI 49058 

Phone: 800-968-9501 

www.vikinggroupinc.com 

1. Available through The Viking Corporation. 
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C. NIBCO 

1516 Middlebury Street 

PO Box 1167 

Elkhard, IN 46515-1167 

Phone: 800-234-0227 

www.nibco.com 

A. Available through NIBCO. 

2.2 PRODUCTS 

A. Victaulic Residential Horizontal Sidewall Sprinkler  

1. Model Number: V2738 [CSI 21 10 00.A1] 

a. Location: Flex Space, Bedroom Module, Main House Mechanical Closet, Laundry Closet 

b. Finish: white 

c. K-factor: K4.2 - 6.1 

d. Thread size: 1/2" [15 mm] 

e. UL pressure: 175 psi [1200 kPa] 

f. Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

2. Model Number: V2744 [CSI 21 10 00.A2] 

a. Location: Living Module 

b. Finish: white 

c. K-factor: K5.6 - 8.1 

d. Thread size: 1/2" [15 mm] 

e. UL pressure: 175 psi [1200 kPa] 

f. Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

B. Victaulic Residential Concealed Pendent Sprinkler [CSI 21 10 00.A3] 

1. Model Number: V2734 

2. Locations: Hallways, Bedroom Closets 

3. Finish: white 

4. K-factor: K4.9 – 7.1 

5. Thread size: 1/2" [15 mm] 

6. UL pressure: 175 psi [1200 kPa] 

7. Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

C. Viking BlazeMaster 3/4" CPVC Piping [CSI 21 10 00.B1] 

1. Model Number: 34 PIPE 

2. Dimensions [Diameter x L]: 3/4" x 15’ [19mm x 4.6 m] 
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3. Weight: 2.52 lbs/15’ [1.14 kg/4.6 m] 

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 21 10 00.B2] 

1. 3/4” x 1/2" BRASTIC Sprinkler Head Adapters 

a. Model Number: 5003-S-BT 

b. Location: throughout The Solar Homestead 

c. Weight: 0.16 lbs [73 g] 

d. Joint: SXFNPT 

2. 3/4” 5011 Tees 

a. Model Number: 5011 

b. Location: throughout The Solar Homestead 

c. Weight: 0.10 lbs [45 g] 

d. Joint: SXSXS 

 

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 be tied in to freshwater storage for home. 

C. The system shall be designed and stamped by Elm Engineering. 

 

END OF SECTION 21 10 00 
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SECTION 21 16 00:  FIRE-SUPPRESSION PRESSURE MAINTENANCE PUMPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the pressure maintenance pump for the fire-suppression system. 

1.2 RELATED SECTIONS 

A. Section 21 10 00 - Water-Based Fire-Suppression Systems 

B. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Grundfos Pumps Corporation 

17100 West 118th Terrace 

Olathe, KS 66061 

Phone: 913-227-3400 

www.grundfos.com 

1. Available through Murray Supply Company. 

1084 6th Street Court SE 

Hickory, NC 28609 

Phone: 828-431-4636 

www.murraysupply.com 

2.2 PRODUCTS 

A. Grundfos 2 Horsepower Pump 

1. Model Number: JPF7A 

2. Location: underneath Outdoor Shower 

3. Dimensions [L x W x D]: 25-1/2” x 12-1/2” x 10” 

4. Finish: cast iron 

5. Flow range: 2.6-35 gpm 

6. Maximum working pressure: 110 psi 

7. Wattage: 2.40 kW 

8. Voltage: 230 V 

9. Current: 11 A 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 21 16 00 
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SECTION 22 05 19:  METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all meters and gages used for the plumbing of The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

B. Section 22 33 30.23 - Residential, Collector-to-Tank, Solar-Electric Domestic Water Heaters 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. McMaster-Carr 

200 Aurora Industrial Pkwy 

Aurora, OH 44202 

Phone: 330-995-5500 

www.mcmaster.com 

1. Available through McMaster-Carr. 

B. Omega Engineering 

1 Omega Drive 

Stamford, CT 06907 

Phone: 800-622-2378 

www.omega.com 

1. Available through Omega Engineering. 

2.2 PRODUCT 

A. McMaster-Carr Thermowells 

1. Model Number: 3957K64 [CSI 22 05 19.A1] 

a. Location: roof of Core Module 

i. Specifically for piping the solar water exchanger [Refer to Section 22 33 30.23 - Residential, 
Collector-to-Tank, Solar-Electric Domestic Water Heaters] 

b. Dimensions [Diameter x L]: 1/2” x 4” 

c. Finish: brass 

d. Maximum temperature: 400°F 

e. Maximum pressure: 5,000 psi at 70°F 
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2. Model Number: 3957K11 [CSI 22 05 19.A2] 

a. Location: Main House Mechanical Closet 

i. Specifically for domestic water piping [Refer to Section 22 11 16 - Domestic Water Piping] 

b. Dimensions [Diameter x L]: 3/4” x 4” 

c. Finish: brass 

d. Maximum temperature: 400°F 

e. Maximum pressure: 5,000 psi at 70°F 

B. Omega Low Flow Liquid Flowmeter [CSI 22 05 19.B1] 

1. Model Number: FTB4707 

2. Location: Main House Mechanical Closet 

3. Dimensions [L x W x H]: 10-1/4” x 2-3/4” x 1-1/2” [259 mm x 69 mm x 40 mm] 

4. Finish: nickel-plated brass 

5. Maximum temperature: 185°F [85°C] 

6. Maximum pressure: 175 psi [12 bar] 

7. Voltage: 5 to 30 Vdc 

8. Current: 20 mA 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

 

END OF SECTION 22 05 19
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SECTION 22 05 23: GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes all meters and gages used for the plumbing of The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. DynaQuip Controls 

10 Harris Industrial Park 

St. Clair, MO 63077 

Phone: 800-545-3636 

www.dynaquip.com 

1. Available through DynaQuip Controls. 

B. Watts 

815 Chestnut Street 

North Andover, MA 01845 

Phone: 713-943-0688 

www.watts.com 

1. Available through Murray Supply Company. 

1084 6th Street Court SE 

Hickory, NC 28609 

Phone: 828-431-4636 

www.murraysupply.com 

C. Cash Acme 

2400 7th Avenue S.W. 

Cullman, AL 35055 

Phone: 877-700-4242 

www.cashacme.com 

1. Available through Alternative Heating & Supplies. 
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160 Christian Street 

Oxford, CT 06478 

Phone: 888-881-1602 

www.atheatsupply.com 

D. American Valve, Inc. 

PO Box 35229 

Greensboro, NC 27425 

Phone: 800-645-0101 

www.americanvalve.com 

1. Available through national chain hardware stores, such as Lowes. 

E. Vanguard Industries, Inc. 

831 North Vanguard Street 

McPherson, KS 67460 

Phone: 620-241-6369 

www.vanguardpipe.com 

1. Available through national chain hardware stores, such as Lowes. 

F. American Water Heaters 

PO Box 1597 

Johnson City, TN 37605 

Phone: 800-999-9515 

www.americanwaterheater.com 

1. Available through national chain hardware stores, such as Lowes. 

2.2 PRODUCT 

A. DynaQuip Controls 3-Way Valve [CSI 22 05 23.A1] 

1. Model Number: EYHG4AUE20H 

2. Location: Main House Mechanical Closet 

3. Dimensions [L x W x H]: 3-1/2” x 4-3/4”x 6-3/4” 

4. Finish: brass 

5. Valve size: 3/4” 

6. Rated pressure: 400 psi CWP 

7. Voltage: 24 Vac, 12/24 Vdc 

B. Watts 3/4" Sweat Mixing Valve [CSI 22 05 23.B1] 

1. Model Number: 1170-US-M2 

2. Location: Main House Mechanical Closet 
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3. Weight: 1.6 lbs [.73 kg] 

4. Finish: bronze 

5. Temperature out: 90°F - 160°F [32°C - 71°C] 

6. Maximum temperature: 200°F [93°C] 

7. Maximum pressure: 150 psi [10.34 kPa] 

8. Minimum supply pressure: 30 psi [207 kPa] 

C. Cash Acme Heatguard 3/4" Sweat Mixing Valve [CSI 22 05 23.B2] 

1. Model Number: 110-DLF 

2. Location: Main House Mechanical Closet 

3. Finish: bronze 

4. Flow rate: 1.0 gpm - 20 gpm 

5. Temperature out: 90°F - 130°F [32°C - 54°C] 

6. Maximum pressure: 145 psi [1000 kPa] 

D. American Valve 1” Ball Valve [CSI 22 05 23.C1] 

1. Model Number: M100S 1 

2. Finish: brass 

3. Turn: quarter turn 

4. Inlet thread type: sweat 

E. American Valve 3/4" Ball Valve [CSI 22 05 23.C1] 

1. Model Number: T200W 3/4 

2. Finish: brass 

3. Turn: quarter turn 

4. Inlet thread type: female 

F. American Valve 3/4"  Full Port Ball Valve [CSI 22 05 23.C1] 

1. Model Number: M100S 3/4 

2. Finish: brass 

3. Turn: quarter turn 

4. Inlet thread type: sweat 

G. American Valve 1” Full Port Ball Valve [CSI 22 05 23.C1] 

1. Model Number: M100 1 

2. Finish: brass 

3. Turn: quarter turn 

4. Inlet thread type: female 

H. Vanguard 3/4” x 3/4” Ball Valve [CSI 22 05 23.C1] 
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1. Model Number: PXV3434 

2. Finish: brass 

3. Turn: quarter turn 

4. Inlet thread type: crimp 

5. Outlet thread type: crimp 

6. Minimum working temperature: 35°F 

7. Maximum working temperature: 200°F 

I. American Valve 1-1/2” Check Valve IPS [CSI 22 05 23.D1] 

1. Model Number: M31 1-1/2 

2. Finish: brass 

3. Inlet thread type: female 

J. American Valve 1” Check Valve [CSI 22 05 23.D1] 

1. Model Number: M31 1 

2. Finish: brass 

3. Inlet thread type: female 

K. American Water Heater Temperature and Pressure Valve [CSI 22 05 23.E1] 

1. Model Number: 6900829 

2. 3” cavity 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with the manufacturer’s recommendations. 

 

END OF SECTION 22 05 23
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SECTION 22 05 76: FACILITY DRAINAGE PIPING CLEANOUTS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the facility drainage piping cleanouts for domestic water throughout The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Charlotte Piping and Foundry Co. 

PO Box 277592 

Atlanta, GA 30384 

Phone: 800-438-6091 

www.charlottepipe.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT 

A. Charlotte Pipe 3” PVC DWV Cleanout Plug 

1. Model Number: PVC 00106 1000 

2. Dimension [Diameter]: 3” [76 mm] 

3. Inlet thread type: male 

4. Minimum working temperature: 32°F 

5. Maximum working temperature: 140°F 

B. Charlotte Pipe 3” DWV Female Adapter 

1. Model Number: PVC 00101 1200 

2. Dimension [Diameter]: 3” [76 mm] 

3. Inlet thread type: female 

4. Outlet thread type: hub 

5. Minimum working temperature: 32°F 

6. Maximum working temperature: 140°F 

C. Charlotte Pipe 3” PVC DWV Wye 

1. Model Number: PVC 00602 1000 

2. Dimension [Diameter]: 3” [76 mm] 

3. Inlet thread type: spigot 

4. Outlet thread type: hub 
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5. Minimum working temperature: 32°F 

6. Maximum working temperature: 140°F 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 05 76
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SECTION 22 11 13:  FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes facility distribution piping for domestic water throughout The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Viega 

301 North Main, 9th Floor 

Wichita, KS 67202 

Phone: 800-976-9819 

www.viega.com 

1. Available through Murray Supply Company. 

1084 6th Street Court SE 

Hickory, NC 28609 

Phone: 828-431-4636 

www.murraysupply.com 

2.2 PRODUCTS 

A. Viega PureFlow Manifold 14 Port [CSI 22 11 13.A1] 

1. Model Number: MANABLOC 

2. Location: Main House Mechanical Closet 

3. Dimension [L x W x H]: 15-15/16” x 8” x 3” 

4. Port size: 1/2"  

5. Flow rate: 4 gpm 

6. Pressure drop: 3.4 drop 

2.3 ACCESSORIES 

A. Crosslinked Polyethylene [PEX] Tubing [Refer to Section 22 11 16 - Domestic Water Piping] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 
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A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 11 13
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SECTION 22 11 16:  DOMESTIC WATER PIPING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes distribution piping for domestic water, which includes the fire-suppression loop. 

1.2 RELATED SECTIONS 

A. Section 21 10 00 - Water-Based Fire-Suppression Systems 

B. Section 21 16 00 - Fire-Suppression Pressure Maintenance Pumps 

C. Section 22 05 19 - Meters and Gages for Plumbing Piping 

D. Section 22 05 23 - General-Duty Valves for Plumbing Piping 

E. Section 22 11 13 - Facility Water Distribution Piping 

F. Section 22 11 23 - Domestic Water Pump 

G. Section 22 12 19 - Facility Ground-Mounted, Potable-Water Storage Tanks 

H. Section 22 13 19.36 - Air-Admittance Valves 

I. Section 22 13 53 - Facility Septic Tank 

J. Section 22 14 26.13 - Roof Drain 

K. Section 22 33 13 - Instantaneous Electric Domestic Water Heaters 

L. Section 22 33 30.23 - Residential, Collector-to-Tank, Solar-Electric, Domestic Water Heaters 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. REHAU Incorporated 

1501 Edwards Ferry Road, NE 

Leesburg, VA 20176 

Phone: 703-777-5255 

www.na.rehau.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Crosslinked Polyethylene [PEX] Tubing [CSI 22 11 16.A1] 

1. Comply with NSF/ANSI 14/61 Listed for use in potable water systems.  

2. Explicitly approved in the Uniform Plumbing Code, International Plumbing Code, and International Residential 
Code.  Listed by ICC, IAPMO, and CSA  

3. PEX shall be used for all domestic water lines to fixtures and appliances in the main house, Flex OM, and Kitchen 
OM. 

B. PVC Piping [CSI 22 11 16.B1] 
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1. 1.5” PVC pipe 

a. From the domestic water pump [Refer to Section 22 11 23 - Domestic Water Pump] to the supply lines 
for the main house and the water heaters [Refer to Section 22 33 13 - Instantaneous Electric Domestic 
Water Heaters] in the Flex OM and Outdoor Kitchen. 

2. 2” PVC pipe 

a. From the supply water storage tanks [Refer to Section 22 12 19 - Facility Ground-Mounted, Potable-
Water Storage Tanks] for freshwater to the domestic water pump [Refer to Section 22 11 23 - Domestic 
Water Pump] in the main house. 

b. For the plumbing of both waste water storage tank and bladder [Refer to Section 22 13 53 - Facility 
Septic Tank]. 

3. 3” PVC pipe 

a. For the roof drain [Refer to Section 22 14 26.13 - Roof Drain] located on the Main House and Flex 
Space. 

2.3 ACCESSORIES  

A. Brass Fittings 

1. Comply with ASTM F 2080, ASTM F 877, NSF 61, CSA B 137.5  

B. Copper Piping 

1. For the main house, copper will run through the products below in the following order: 

a. Appalachian State University Latent Storage Exchange Device [ASU-LSED] [Refer to Section 22 33 
30.23 - Residential, Collector-to-Tank, Solar-Electric, Domestic Water Heaters] 

b. Whole House Water Heater [Refer to Section 22 33 13 - Instantaneous Electric Domestic Water Heaters] 

c. Wilo Standard Circulating Pump [Refer to Section 22 33 30.23 - Residential, Collector-to-Tank, Solar-
Electric, Domestic Water Heaters] 

d. Next Generation Energy Collectors [Refer to Section 22 33 30.23 - Residential, Collector-to-Tank, Solar-
Electric, Domestic Water Heaters]. 

2. For the Flex OM, type L copper will run through the instant water heater [Refer to Section 22 33 13 - 
Instantaneous Electric Domestic Water Heaters] to the fixtures. 

C. Manifold system will be used for the hot water system [Refer to Section 22 11 13 - Facility Water Distribution Piping] in the 
Main House. 

D. PVC Fittings 

1. Use PVC fittings as detailed in the Construction Documents. 

2. All drain lines are 2” PVC. 

E. Viking BlazeMaster CPVC Piping 

1. Used for the supply lines to the water-based fire-suppression system [Refer to Section 21 10 00 - Water-Based 
Fire-Suppression Systems]. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 
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A. Installation of PEX should follow the following specifications: 

TUBING SIZE OD 
WALL 

THICKNESS 
ID 

VOLUME 
[GAL/100 FT] 

WEIGHT 
[LBS/100 FT] 

3/8" 0.500 0.070 0.350 0.50 4.50 
1/2" 0.625 0.070 0.475 0.92 5.80 
5/8" 0.750 0.083 0.574 1.34 8.38 
3/4" 0.875 0.097 0.677 1.83 11.00 
1" 1.125 0.125 0.863 3.03 17.06 

 

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 facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. This section includes the pump used to supply all potable water for The Solar Homestead. 

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 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Grundfos 

17100 West 118th Terrace 

Olathe, KS 66061 

Phone: 913-227-3400 

www.grundfos.com 

1. Available through Murray Supply Company. 

1084 6th Street Court SE 

Hickory, NC 28609 

Phone: 828-431-4636 

www.murraysupply.com 

2.2 PRODUCT 

A. Grundfos 1/2 Horsepower Pump 

1. Model Number: JPF3A 

2. Location: underneath Outdoor Shower 

3. Dimensions [L x W x H]: 16-1/4” x 9-1/8” x 8-1/2” 

4. Finish: cast iron 

5. Flow range: 1.7 - 12.2 gpm 

6. Maximum working pressure: 87 psi 

7. Maximum fluid temperature range: 14°F - 104°F [-10°C - 40°C] 
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8. Horsepower: 1/2 hp 

9. Wattage: 850 W 

10. Voltage: 230 V 

2.3 ACCESSORIES 

A. 1-1/2” PVC Piping [Refer to Section 22 11 16] 

B. 2” PVC Piping [Refer to Section 22 11 16] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 11 23 
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SECTION 22 12 19:  FACILITY GROUND-MOUNTED, POTABLE-WATER STORAGE TANKS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

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 

 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Rotonics Manufacturing, Inc. 

17022 South Figueroa Street 

Gardena, CA 90248-3019 

Phone: 800-327-5062 

www.rotonics.com 

1. Available through Rotonics. 

B. WellSaver/Lowes 

1000 Lowe’s Blvd 

Mooresville, NC 28117 

Phone: 704-758-1000 

www.lowes.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT  

A. Rotonics Loaf Water Tank [CSI 22 12 19.A1] 

1. Model Number: 6457 H 

2. Location: east of the north ramp beneath straw bales 

3. Dimensions [L x W x H]: 62-1/2” x 41-1/2” x 30”  

4. Weight: 95 lbs 
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5. Capacity: 300 gal 

6. 8” lid opening 

A. WellSaver 20-Gallon Pump Tank  [CSI 22 12 19.B1] 

1. Model Number: LPT-20H 

2. Location: underneath Outdoor Shower 

3. Dimensions [Diameter x H]: 15” x 17” 

4. Capacity: 20 gallons 

5. Drawdown gallons: 

a. 7.4 gallons @ 20-40 PSI 

b. 6.2 gallons @ 30-50 PSI 

c. 5.4 gallons @ 40-60 PSI 

2.3 ACCESSORIES 

A. Rotonics Loaf Water Tank 

1. 4” fill cap [CSI 22 12 19.C1] 

2. 1-1/2” PVC bulkhead fitting [CSI 22 12 19.D1] 

 

PART 3 - EXECUTION 

3.1 PLACEMENT 

A. Tank will be located on three 4” x 4” sleepers with 3/4” plywood beside the north side ramp.  

3.2 INSTALLATION 

A. Plumb with 2” PVC piping unless otherwise specified [Refer to Section 22 11 16 - Domestic Water Piping]. 

B. Install in accordance with manufacturer’s specifications. 

 

END OF SECTION 22 12 19 
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SECTION 22 13 19.36:  AIR-ADMITTANCE VALVES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the air-admittance valve used for drainage line of The Solar Homestead’s plumbing system. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Oately 

4700 West 160 Street 

Cleveland, OH 44135 

Phone: 800-321-9532 

www.oatey.com 

1. Available through Oately. 

2.2 PRODUCT 

A. Sure-Vent Air-Admittance Valve 

1. Model Number: 39016 

2. Location: Flex Bath 

3. Dimensions [Diameter x L]: 2-5/8” x 4-1/2” 

4. Weight: 0.37 lbs 

5. PVC with 2” NPT threads 

6. 2” PVC adapter 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 13 19.36 
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SECTION 22 13 53:  FACILITY SEPTIC TANK 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. This section includes the waste water storage tanks used for The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Husky Portable 

PO Box 126 

397202 W. 1400 Rd. 

Dewey, OK 74029 

Phone: 800-260-9950 

www.huskyportable.com 

1. Available through The Tank-Depot 

1627 South Dixie Hwy 

Pompano Beach, FL 33060 

Phone: 866-926-5603 

www.tank-depot.com 

2.2 PRODUCT 

A. Husky Custom Waste Water Bladder Tank [CSI 22 13 53.A1] 

1. Location: underneath Deck 

2. Dimensions [L x W x H]:  240” x 60” x 8” 

3. Weight: 60 lbs 

4. Capacity: 500 gallons 

B. Husky 25 Gallon Waste Water Bladder Tank  [CSI 22 13 53.A2] 

1. Model Number: HPC-BT-25 

2. Location: underneath the Great Porch 
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3. Dimensions [L x W x H]: 24” x 36” x 8” 

4. Weight: 10 lbs 

5. Capacity: 25 gallons 

2.3 ACCESSORIES 

A. 1-1/2” flange and ball valve [CSI 22 13 53.B1] 

B. 2” PVC vent [CSI 22 13 53.C1] 

C. 3” PVC bulkhead fitting [CSI 22 13 53.D1] 

D. 4" fill cap [CSI 22 13 53.E1] 

 

PART 3 - EXECUTION 

3.2 PLACEMENT 

A. The 500 gallon tank will be located on three 4” x 4” sleepers with 3/4” plywood underneath the Deck.  

B. The 25 gallon tank will be located on two 4” x 4” sleepers with 3/4” plywood underneath the Great Porch.  

3.3 USES  

A. Tanks will house waste water drained from residential appliances and fixtures in the house. 

3.4 INSTALLATION 

A. Plumb with 2” PVC piping [Refer to Section 22 11 16 - Domestic Water Piping] unless otherwise specified. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 13 53 
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SECTION 22 14 26.13:  ROOF DRAINS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the roof drains for The Solar Homestead to be used on the Main House and Flex OM. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Zurn Engineered Water Solutions 

1801 Pittsburgh Ave. 

Erie, PA 16502 

www.zurn.com 

1. Available through Murray Supply Company. 

1084 6th Street Court SE 

Hickory, NC 28609 

Phone: 828-431-4636 

www.murraysupply.com 

2.2 PRODUCTS  

A. Zurn Small Area Roof Drain 

1. Model Number: RD2080 

2. Dimensions [Diameter x L]: 8-3/8” x 9-7/8” [213 mm x 275 mm] 

3. 2” PVC hub connection 

2.3 ACCESORIES 

A. 3” PVC piping [Refer to Section 22 11 16 - Domestic Water Piping] 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 14 26.13 
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SECTION 22 33 13:  INSTANTANEOUS ELECTRIC DOMESTIC WATER HEATERS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the mechanism for multiple instantaneous electric domestic water heaters throughout The Solar 
Homestead.  Refer to electrical and plumbing drawings in the Construction Documents for details. 

1.2 RELATED SECTIONS 

A. Section 22 11 16 - Domestic Water Piping 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Stiebel Eltron 

17 West Street 

West Hatfield, MA 01088 

Phone: 800-582-8423 

www.stiebel-eltron-usa.com 

1. Available from national chain plumbing wholesalers and retailers. 

B. Utilitech 

3020 Penn Avenue 

West Lawn, PA 19609 

Phone: 610-777-3200 

www.utilitech.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT 

A. Stiebel Eltron Tempra Tankless Electric Whole House Water Heater [CSI 22 33 13.A1] 

1. Model Number: 24 

2. Location: Main House Mechanical Closet 

3. Dimensions [W x H x D]: 16-5/8” x 14-1/2” x 4-5/8”  

4. Weight: 15.4 lbs 

5. Working pressure: 150 psi 

6. Wattage: 24 kW 

7. Voltage: 240 V 
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8. Current: 2 x 50 A 

B. Stiebel Eltron Mini 6 Point-of-Use Electric Tankless Electric Water Heater [CSI 22 33 13.A2] 

1. Model Number: 220817- MINI 6 

2. Location:  Flex Bath and Outdoor Kitchen Mechanical Closet 

3. Dimensions [W x H x D]: 7-1/2” x 6-1/2” x 3-1/4” 

4. Weight: 3.44 lbs 

5. Working pressure: 150 psi 

6. Wattage: 537 W 

7. Voltage: 220-240 V 

8. Current: 24.7 A 

2.3 ACCESSORIES 

A. Utilitech 2 Gallon Water Heater Expansion Tank [CSI 22 33 13.B1] 

1. Model Number: LET-2 

2. Location: Main House Mechanical Closet 

3. Dimensions [Diameter x H]: 8” x 12-1/2” 

4. Capacity: 2 gallons 

B. Water connections 3/4” and 3/8” 

C. PEX and copper piping [Refer to Section 22 11 16] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. The main house hot water heater will be attached to the hot water loop of the main house and is located in the mechanical 
closet. 

B. The mini tankless hot water heaters will be installed under the kitchen sink in the Outdoor Kitchen and the bathroom sink in 
the Flex Bath. 

C. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 33 13



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 182 
Published 8/11/2011 Residential, Collector-to-Tank, Solar-Electric Domestic Water Heaters 

22 33 30.23 

SECTION 22 33 30.23:  RESIDENTIAL, COLLECTOR-TO-TANK, SOLAR-ELECTRIC DOMESTIC WATER HEATERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the solar thermal water heating components used in The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Appalachian State University Solar Thermal Collector Bank: This device is a student-designed-and-built low-concentration 
solar thermal collector.  The purpose of the collector is to provide solar thermal energy for indirect domestic water heating.  
The collector consists of 10 evacuated tubes, each paired with a custom concentrator.  The concentrator optical design 
revolved around ease of manufacturing, simplicity, and low cost production.  The resulting concentrator is a round design.  
Each concentrator is bolted to an aluminum frame to support the collector.  Finally a 1/2” brazed copper header is fitted 
onto the collector and plumbed into the solar thermal water heating loop. 

B. Appalachian State University Latent Storage and Exchange Device: This device is a student-designed-and-built heat 
exchanger with integral phase change material energy storage, specifically for use with solar thermal water heating 
systems.  The purpose is to absorb energy from a solar thermal working fluid using a phase change material while 
simultaneously allowing energy exchange to the domestic water supply for domestic hot water uses such as cleaning, 
bathing, etc.  The phase change material is immobile within the LSED, while the solar thermal working fluid and domestic 
water supplies flow through separate tubing.  Therefore, there is no local hot water storage as in traditional electric water 
heaters. 

1.3 RELATED SECTIONS 

A. Section 22 05 19 - Meters and Gages for Plumbing Piping 

B. Section 22 05 23 - General-Duty Valves for Plumbing Piping 

C. Section 22 11 16 - Domestic Water Piping 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Next Generation Energy 

75 Waneka Parkway 

Lafayette, CO 80026 

Phone: 303-665-2000 

www.ngeus.com 

1. Available through Indoor Environmental Systems, Inc. 

924 West Chatham Street 

Cary, NC 27511 

Phone: 919-336-5287 

www.indoorenviron.com 
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B. Wicks & Wax 

2565 Eastbrook Parkway 

Burnaby, BC V5C5W2 

Canada 

Phone: 604-294-1232 

www.wicksandwax.com 

1. Available through Wicks & Wax. 

C. Sunda Solar 

No.10 Da Yang Fang, Beiyuan Road 

Chaoyang District, Beijing 100012 

China  

Phone: 86-106-200-1008 

www.sundasolar.com 

1. Available through Alternative Energy Engineering.  

1271 Evergreen Road, #1 

Redway, CA 95560 

Phone: 800-777-6609 

www.aeesolar.com 

D. Dragon Breath 

Sardis Cross 

Milford Haven, Pembrokeshire 

SA73 1LX 

United Kingdom 

Phone: 0-164-660-0151 

www.solardragons.co.uk 

1. Available through Alternative Heating & Supplies. 

160 Christian Street 

Oxford, CT 06478 

Phone: 888-881-1602 

www.atheatsupply.com 

E. Wilo 

Nortkirchenstraße 100 

D-44263 Dortmund 

Germany 
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Phone: 4-902-314-1020 

www.wilo.com 

1. Available through Wilo. 

F. Utilitech 

3020 Penn Avenue 

West Lawn, PA 19609 

Phone: 610-777-3200 

www.utilitech.com 

1. Available at national chain hardware stores, such as Lowes. 

G. Steelworks 

1. Available at national chain hardware stores, such as Lowes. 

H. The Hillman Group 

10590 Hamilton Avenue 

Cincinnati, OH 45231 

Phone: 800-800-4900 

www.hillmangroup.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCT  

A. Appalachian State University Solar Thermal Collector Bank [CSI 22 33 30.23.A1] 

1. Location: roof over Core Module 

2. Dimensions [L x W x H]: 62” x 72-13/16” [without header] x 7” 

3. Number of tube collectors: 10 

4. C Trough [CSI 22 33 30.23.A11] 

a. Designed and manufactured by Appalachian State University students and faculty with products below:  
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5. Next Generation Energy Collector [CSI 22 33 30.23.A12] 

a. Model Number: NGE-224-TU 

b. Location: roof over Core Module 

c. Dimensions [L x W x H]: 77-1/2” x 73” x 6-1/4” 

d. Weight: 185 lbs 

e. Outer tube diameter: 2-1/4” 

f. Inner tube diameter: 1-7/8” 

g. Collector casing: aluminum 

h. Only the evacuated tube will be used as part of the Solar Thermal Collector Bank. 

6. Solar Thermal Header [CSI 22 33 30.23.A13] 

Designed and manufactured by Appalachian State University students and faculty with products below: 

 

 

 

 

 

7. Solar Thermal Collector Frame [CSI 22 33 30.23.A14] 

a. Designed and manufactured by Appalachian State University students and faculty  

b. 1-1/2” aluminum angle 1/8” Thick Stock from Lowes with a length of 65’ 

B. Sunda Seido2 [CSI 22 33 30.23.F1] 

1. Model Number: Seido 2-16 

2. Location: roof over Core Module 

3. Dimensions (L x W x H): 83-3/4” x 75-1/2” x 5-3/8” [2126 mm x 1920 mm x 150 mm] 

4. Weight: 220.5 lbs [100 kg] 

Product Manufacturer Model Number Amount 
Per Trough 

Resin West Marine 105 32 squirts 
Hardener West Marine 205/207 [50/50 Mix] 32 squirts [16 of each] 
Fiberglass Fiberglass Supply  1 set 
Mirror Film ReflecTech  4 sq ft 

Rubber Grommets Rubber Products Distributors G3404 2 grommets 
1/4” Washers McMaster 91090A107 12 

1/4" Lock Washers McMaster 91102A029 1 
1/4" Nuts McMaster 90473A029 4 
1/4" Bolts McMaster 91309a542 4 

4’ Wood Dowels McMaster 9683K53 3 sticks 
Swagelok Fittings Swagelok B-600-6-5 2 fittings 

Product Manufacturer Amount 

1/2" Nom. Copper Type L Lowes 40 ft 
1/4" Nom. Copper Type L Lowes 7 ft 

1/2" Reducing Tee McMaster 42 tees 
1/2" End Cap Lowes 2 caps 
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5. Tube construction: SEIDO2---Direct flow vacuum tube with flat absorber 

6. Angle of inclination: 0° to 90° 

7. Number of tube collectors: 16 

8. Absorber area: 2.77 m2  

9. Aperture area: 2.93 m2 

10. Gross area: 4.08 m2 

C. Appalachian State University Latent Storage and Exchange Device [ASU-LSED] [CSI 22 33 30.23.B1] 

1. Designed and manufactured by Appalachian State University students and faculty. 

2. Location: Main House Mechanical Closet 

3. Dimensions [L x W x H]: 40” x 28” x 20” 

4. Wicks & Wax Re-Melt Paraffin Wax Blend [CSI 22 33 30.23.B11] 

a. Collected and re-melted and combined paraffin wax with a melting point of 140°F. 

b. This will be used as a medium for thermal storage in a custom built heat-exchanging device “ASU-
LSED.” 

5. Custom Drain Pan [CSI 22 33 30.23.B12] 

a. Designed by Appalachian State University students and faculty.  Manufactured by Triplett & Coffey. 

b. Dimensions [L x W x H]: 55” x 35” x 2” 

c. Material: 1/8” Aluminum 

2.3 ACCESSORIES 

A. McMaster-Carr Thermowells [Refer to Section 22 05 19 - Meters and Gages for Plumbing Piping] 

B. DynaQuip Controls 3-Way Valve [Refer to Section 22 05 23 - General-Duty Valves for Plumbing Piping] 

C. Dragon Breath Heater [CSI 22 33 30.23.C1] 

1. Model Number: DB70 

2. Location: HVAC Compartment 

3. Location [L x W x D]: 7-1/2” x 17-1/2” x 22” 

4. Flow rate: 12 gpm 

5. Efficiency: 69,892 BTU/hr 

6. Current: 1.4 A 

D. Heat Dump Mounting System [CSI 22 33 30.23.C11] 

1. Steelworks Plated Perforated Tube 

a. Model Number: 11203 

b. Location: HVAC Compartment 

c. Dimensions [L x W x H]: 3’ x 1-1/2” x 1-1/2” 

d. 14 gauge 
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e. Finish: galvanized zinc 

2. The Hillman Group Threaded Rod 

a. Model Number: 880990 

b. Location: HVAC Component 

c. Dimensions [Diameter x L]: 1/4" x 6’ 

d. Threads per inch: 18” 

E. Omega Low Flow Liquid Flowmeter [Refer to Section 22 05 19 - Meters and Gages for Plumbing Piping] 

F. Wilo Standard Circulating Pump [CSI 22 33 30.23.D1] 

1. Model Number: Star 32 F 

2. Location: Main House Mechanical Closet 

3. Dimensions [L x W x H]: 5-1/16” x 5-3/8” x 6-3/8” 

4. Finish: cast iron 

5. Maximum working pressure: 140 psi 

6. Wattage: 113 W 

7. Voltage: 115 V 

G. Utilitech 5 Gallon Water Heater Expansion Tank [CSI 22 33 30.23.E1] 

1. Model Number: LET-5 

2. Location: Main House Mechanical Closet 

3. Dimensions [Diameter x H]: 11” x 14-3/4” 

4. Capacity: 5 gallons 

H. Copper tubing: 1/2" nominal, type L [Refer to Section 22 11 16 - Domestic Water Piping] 

I. Copper tubing: 3/4" nominal, type L [Refer to Section 22 11 16 - Domestic Water Piping] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

B. Proper insulation of components and plumbing is necessary.  

C. ASU Solar Thermal Collector Bank 

1. Installation instructions are proprietary of Appalachian State University’s The Solar Homestead. 

D. ASU Latent Storage and Exchange Device 

1. Installation instructions are proprietary of Appalachian State University’s The Solar Homestead. 

E. Re-melt paraffin wax blend 

1. Used in a self-contained custom heat exchanger unit that will be filled and sealed prior to the competition in the 
mechanical closet. 
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2. Wax will act as a phase change material that will assist in the heat exchange between the solar thermal system 
and the domestic hot water plumbing. 

 

END OF SECTION 22 33 30.23 
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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 Flex Bath and Core Module Bath. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. Toto USA, Inc. 

1155 Southern Road 

Morrow, GA 30260 

Phone: 770-282-8686 

www.totousa.com 

1. Available through Cregger Company: Gateway Center. 

1542 Hwy 421 

Boone, NC 28607 

Phone: 828-265-0505 

2.2 PRODUCTS 

A. Aquia II Close Couple Toilet 

1. Model Number: CST412MF.10 

2. Location: Core Module Bath, Flex Bath 

3. Finish: 01 cotton 

4. 10” rough-in 

5. Dual flush water consumption 1.6-0.9 gpf 

6. Meets EPA WaterSense® criteria  

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Clear 100% silicon 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 Living Module, Outdoor Kitchen, Core Module Bath, and Flex Bath.  

1.2 RELATED SECTIONS 

A. Section 12 35 30.23 - Bathroom Casework 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. Moen 

25300 Al Moen Drive 

North Olmsted, OH 44070 

Phone: 800-283-6636 

www.moen.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Avanity Corporation 

3778 Rockwell Avenue 

El Monte, CA 91731 

Phone: 626-404-7678 

www.avanitystore.com 

1. Available at national chain department stores, such as Sears. 

C. Opella 

1160 West 13 Street 

Riviera Beach, FL 633404 

Phone: 772-919-7905 

www.opella.com 

1. Available through Holliday Sales. 

1711 University Commercial Pl 

Charlotte, NC 28213-6444 

Phone: 704-597-9759 

www.hollidaysales.com 

D. IKEA 
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8300 IKEA Blvd 

Charlotte, NC 28262 

Phone: 704-549-4532 

www.ikea.com 

1. Available through IKEA. 

2.2 PRODUCTS 

A. Moen Camelot 20 Gauge Double Bowl Drop In Sink 

1. Model Number: 22234 

2. Location: Living Module 

3. Dimensions [W x H]: 25.5” x 18.75” 

a. Bowl 1 dimensions [W x H x D]: 14” x 16” x 7” 

b. Bowl 2 dimensions [W x H x D]: 7-1/2” x 16” x 5” 

4. Finish: stainless steel 

B. Avanity Vitreous China Vessel Sink - Square 

1. Model Number: CVE460SQ  

2. Location: Core Module Bath 

3. Dimensions [W x H x D]: 18” x 18” x 6” 

4. Finish: white 

C. Opella Undermount Bar Sink 

1. Model Number: 13200.045 

2. Location: Outdoor Kitchen 

3. Dimensions [W x H x D]: 9” x 12” x 5-1/8” 

4. Finish: stainless Steel 

D. IKEA Lillangen Ceramic Sink 

1. Model Number: 001.483.32 

2. Location: Flex Bath 

3. Dimensions [L x W x H]: 33-1/8” x 17-3/8”x6-7/8” 

4. Weight: 53 lbs 

5. Finish: porcelain 

6. Included in IKEA vanity [Refer to Section 12 35 30.23 - Bathroom Casework] 

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Level shall be maintained while installing sinks. 
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B. Clear 100% silicon caulk shall be used at all joints. 

C. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 41 16 
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SECTION 22 41 23:  RESIDENTIAL SHOWERS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the shower for Core Module Bath and the Outdoor Shower. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. Delta Faucet Company 

55 East 111 Street 

Indianapolis, IN 46280 

Phone: 317-848-1812 

www.deltafaucet.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Delta Arzo Showerhead 

1. Model Number: 57740-SS 

2. Location: Core Module Bath and Outdoor Shower 

3. 8” spray face 

4. Finish: stainless steel 

5. Minimum flow rate: 2.5 gpm 

6. Minimum flow pressure: 80 psi 

2.3 ACCESSORIES  

A. Delta MultiChoice Shower Valve 

1. Model Number: R10000-UNWS 

2. Location: Core Module Bath and Outdoor Shower 

B. Delta Shower Trim Kit 

1. Model Number: T14053-SS 

2. Location: Core Module Bath and Outdoor Shower 

3. Finish: stainless steel 

 

PART 3 - EXECUTION 

3.1 INSTALLATION  
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A. Clear 100% silicon caulk shsll be used at all joints. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 22 41 23 
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SECTION 22 41 39:  RESIDENTIAL FAUCETS, SUPPLIES, AND TRIM 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes the faucets, supplies, and trims for the Living Module, Core Module Bath, Flex Bath, and Outdoor 
Kitchen. 

1.2 SUMBITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A. Delta Faucet Company 

55 East 11 Street 

Indianapolis, IN 46280 

Phone: 713-983-3000 

www.deltafaucet.com 

1. Available through national chain hardware stores, such as Lowes. 

B. Pfister Faucets 

19701 DaVinci 

Lake Forest, CA 92610 

Phone: 800-713-7080 

www.pfisterfaucets.com 

A. Available through national chain hardware stores, such as Lowes. 

C. AquaSource 

11302 Tanner Road 

Houston, TX 77041 

Phone: 713-983-3000 

1. Available through national chain hardware stores, such as Lowes. 

D. Arrowhead Brass & Plumbing, LLC 

4900 Alhambra Avenue 

Los Angeles, CA 90032 

Phone: 323-211-9137 

www.arrowheadbrass.com 

1. Available through The Faucet Depot 

7142 East Sauson Avenue 
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Commerce, CA 90040 

Phone: 888-328-2389 

www.faucetdepot.com 

2.2 PRODUCTS 

A. Delta Kitchen Faucet 

1. Model Number: 185LF-SS 

2. Location: Core Module Bath 

3. Spout height: 7” 

4. Finish: brilliance stainless 

B. Delta Bar Faucet 

1. Model Number: 1903-SS-DST 

2. Location: Outdoor Kitchen 

3. Finish: stainless steel 

C. Price Pfister Skye Bathroom Faucet 

1. Model Number: F-042-SYKK 

2. Location: Flex Bath 

3. Finish: brushed nickel 

D. AquaSource 1-Handle Pull-Down Kitchen Faucet 

1. Model Number: 406208233 

2. Location: Living Module 

3. Spout height: 20” 

4. Finish: stainless steel 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Clear 100% silicon 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: SENSORS AND TRANSMITTERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes sensors and transmitters used in The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Vaisala, Inc 

2880 Slater Road 

Suite 200 

Morrisville, NC 27560 

Phone: 919-361-2479 

www.vaisala.com 

1. Available through Vaisala, Inc. 

B. Building Automation Products, Inc [BAPI] 

750 North Royal Avenue 

Gays Mills, WI 54631 

Phone: 608-735-4800 

www.bapihvac.com 

1. Available through Building Automation Products, Inc [BAPI]. 

C. Digital Control Systems 

7401 SW Capitol Highway 

Portland, OR 97219 

Phone: 877-468-6337 

www.dcs-inc.net 

1. Available through Digital Control Systems. 

2.2 PRODUCTS 

A. Vaisala Temperature and Relative Humidity Probe [CSI 23 09 13.23.A1] 

a. Model Number: HMP60 

b. Location: HVAC Compartment, South Hall 

c. Dimensions [Diameter x L]: 1/2” x  2-3/4” [12 mm x 71 mm] 

d. Temperature measurement range: -40° C to +60°C with accuracy of ±0.6°C 
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B. BAPI Low Profile “Button” Sensor [CSI 23 09 13.23.B1] 

a. Model Number: BA/10K-2-LP-15 

b. Location: Bedroom Module 

c. Dimensions [Diameter x D]: 3/8” x 1” [9.5 mm x 25.4 mm] 

d. Thermistors: 10K Ω @ 25°C 

e. Low profile flush mounting sheath  

C. DCS AirSense Infrared Carbon Dioxide Sensor [CSI 23 09 13.23.C1] 

a. Model Number: 310e 

b. Location: Main House Mechanical Closet 

c. Dimensions [L x W x H]: 5-1/4” x 3-1/4” x 1-3/8” 

d. Measurement range: 0-2000 ppm 

 

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 34 00: HVAC FAN 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the ventilation fan used in the Core Module Bath of The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Broan-NuTone, LLC 

PO Box 140 

Harford, WI 53027 

Phone: 800-558-1711 

www.broan.com 

1. Available through Broan-NuTone, LLC. 

2.2 PRODUCTS 

A. Broan Ultra Silent Humidity Sensing Fan 

1. Model Number: QTXE110S 

2. Location: Core Module Bath 

3. Dimensions [L x W x H]: 10-1/2” x 11-3/8” x 7-5/8” 

4. Weight: 12.2 lbs 

5. Current: 0.3 A 

6. 0.7 sones 

7. 110 CFM 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 23 34 00
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SECTION 23 37 00: AIR OUTLETS AND INLETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the air outlets and inlets used within the main house of The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Panasonic Corporation 

2 Panasonic Way 

Secaucus, NJ 07094 

Phone: 866-292-7292 

www.panasonic.com 

1. Available through Amazon. 

1200 12th Avenue S 

Suite 1200  

Seattle, WA 98144 

Phone: 866-216-1072 

www.amazon.com 

2.2 PRODUCTS 

A. Panasonic Passive Inlet Vent 

1. Model Number: FV-GKF32S1 

2. Location: Bedroom Module 

3. Dimensions [Diameter x L]: 3” x 12” [76.2 mm x 304.8 mm] 

4. 2 position air delivery 

5. Insulation lining 

6. 3 setting positions: closed, 12 cfm, 18 cfm 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 23 37 00 
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SECTION 23 71 00: THERMAL STORAGE  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the Trombe Wall in the Living Module. 

1.2 SYSTEM DESCRIPTION 

A. ASU Trombe Wall: This system is a tasteful reinterpretation of the classic Trombe wall – a passive solar heating device – 
that uses vertical aluminum, black powder coated “Trombe fins” filled with an oil-based phase change material to regulate 
energy transfer to conditioned space.  The purpose of the Trombe Wall is to provide passive solar heating during cooler 
times [such as nighttime] by releasing energy stored during the day in the phase change material over the day.  The 
Trombe fins can be freely rotated into position to achieve natural daylighting as well as light reduction as desired.  The 
Trombe Wall is located behind a double pane glazing. 

1.3 RELATED SECTIONS 

A. Section 08 43 13 - Aluminum-Framed Storefront 

1.4 SUBMITTALS 

A. Product Data 

B. Material Safety Data Sheet [MSDS] 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Phase Change Energy Solutions 

120 East Pritchard Street 

Asheville, NC 27203 

Phone: 336-629-3000 

www.phasechangepcm.com 

1. Available through Phase Change Energy Solutions/Vesture. 

2.2 PRODUCTS 

A. Appalachian State University Trombe Wall [CSI 23 71 00.A1] 

1. Location: Living Module 

2. Trombe Wall Fins  [CSI 23 71 00.A11] 

a. Design by Appalachian State University students and faculty and manufactured by Triplett & Coffey. 

b. 2” x 5” architectural aluminum tubing 

c. Dimensions [H]: 6’ 

d. Mill finish 

e. Finish: powder coated black 

3. Phase Change Material [CSI 23 71 00.A12] 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 202 
Published 8/11/2011 Thermal Storage 

23 71 00 

a. Model Number: BIOPCM- 27M 

b. Oil based phase change material with a peak melting point at approximately 79° F [27°C]. 

c. Stored in Trombe Wall Fins to be used as a passive cooling and heating device. 

d. Latent heat storage capacity: 165-200 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Phase change material is integrated with the Trombe Wall fins. 

B. Installation instructions are proprietary of Appalachian State University’s The Solar Homestead. 

 

END OF SECTION 23 71 00 
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SECTION 23 81 43:  AIR-SOURCE UNITARY HEAT PUMP 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes specifications for the HVAC systems for both the Flex Space and the Main House. 

1.2 RELATED SECTIONS 

A. Section 07 21 19 - Foamed-In-Place Insulation 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURER  

A. Mitsubishi Electric 

4600 Park Road 

Suite 300 

Charlotte, NC 28209 

Phone: 704-525-1888 

www.mitsubishielectric.com 

1. Available through Gemaire Distributors Inc. 

1279 26th St. SE 

Hickory, NC 28602 

Phone: 828-322-2365 

www.gemaire.com 

B. LG Electric 

201 James Record Rd 

PO Box 240007 

Huntsville, AL 35813 

Phone: 800-793-8896 

www.lg.com 

1. Available through LG Electric. 

C. BBJ Engineering 

Apex Way Hailsham 

East Sussex BN27 3WA 

United Kingdom 

Phone: +44-0-132-384-8842 
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www.aspenpumps.com 

1. Available through e-ComfortUSA. 

1374 Abbott Court 

Buffalo Grove, IL 60089 

Phone: 866-554-4328 

www.e-ComfortUSA.com 

2.2 PRODUCT 

A. Mitsubishi Mr. Slim Mini Split Heap Pump  

1. Model Number: MXZ-2B20NA [CSI 23 81 43.A1] 

a. Outdoor Model Number: MXZ-2B20NA 

i. Location: HVAC Compartment 

ii. Dimensions [W x H x D]: 33-1/16” x 27-15/16” x 13” [840 mm x 710 mm x 330 mm] 

iii. Weight: 130 lbs [59 kg] 

iv. SEER [efficiency]: 18 

v. Rated cooling capacity: 18,000 BTU/hr - 20,000 BTU/hr 

vi. Rated heating at 47°F capacity: 22,000 BTU/hr 

vii. Rated heating at 17°F capacity: 12,500 BTU/hr 

b. Indoor Model Number: SEZ-KD09NA4 [CSI 23 81 43.A2] 

i. Location: Laundry Closet, Mechanical Closet 

ii. Dimensions [W x H x D]: 31-1/8” x 7-7/8” x 27-9/16” [790 mm x 200 mm x 700 mm] 

iii. Weight: 40 lbs [18 kg] 

iv. SEER [efficiency]: 15 

v. Rated cooling capacity: 9,000 BTU/hr 

vi. Rated heating capacity: 10,900 BTU/hr 

B. LG Split Air Conditioner 

1. Model Number LA095HV 

a. Indoor Model Number: LAN095HV [CSI 23 81 43.B1] 

i. Location: Flex Space 

ii. Dimensions [W x H x D]: 35-3/16” x 11-1/8” x 6-1/2” [770 mm x 283 mm x 165 mm] 

iii. Weight: 23.1 lbs [10.5 kg] 

iv. Rated voltage indoor 230/208-60-1 

v. Indoor dB: 38/35/32 A 

b. Outdoor Model Number: LAU095HV [CSI 23 81 43.B2] 

i. Location: Outdoor Kitchen Mechanical Closet 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 205 
Published 8/11/2011 Air Source Unitary Heat Pump 

23 81 43 

ii. Dimensions [W x H x D]: 30-5/16” x 21-5/16” x 9-5/8” [786 mm x 557 mm x 244 mm] 

iii. Weight: 83.8 lbs [38 kg] 

iv. Rated voltage outdoor 230/208-60-1 

v. Outdoor dB: 48 A 

2. Finish: PSAPECW10 organic cream white 

3. High-wall duct-free 

4. Cooling capacity: 9,200/8,900 BTUs 

5. Heating capacity: 12,000/11,700 BTUs 

2.3 ACCESSORIES 

A. BBJ Engineering Mr. Slim Mounting Bracket [CSI 23 81 43.A3] 

1. Model Number: CKB4 

2. Location: HVAC Compartment 

3. Dimensions [W x H x D]: 43.3” x 23.8” x 17.7”[1100 mm x 580 mm x 450 mm] 

4. Maximum load: 300 lbs [140 kg] 

5. Finish: ivory 

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Ductwork 

1. 6” Flex duct feed to one vent to each bedroom, bathroom, and two vents to living room.  

2. Duct insulation provided via spray foam insulation from roofing. [Refer to Section 07 21 19 - Foamed-In-Place 
Insulation] 

B. Lines 

1. Avoid sharp turns and excessive movement of refrigerant lines.  Keep as straight as possible with the shortest and 
most appropriate route.  Ensure all lines are parallel and perpendicular to wall and floor lines and to appear 
straight and in good order. 

2. Slope suction lines down slightly [1" in 20'] towards the outdoor unit [Refer to manufacturer’s installation guide 
for refrigerate line length for considerations.] Provide oil traps at the base of vertical suction risers over 6 feet 
high. 

C. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 23 81 43 
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SECTION 25 13 00:  INTEGRATED AUTOMATION CONTROL AND MONITORING NETWORK 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the integrated automation equipment, including the programmable logic controller for The Solar 
Homestead. 

1.2 SYSTEM DESCRIPTION  

A. The home automation system utilizes a programmable logic controller [PLC] with an array of temperature and humidity 
sensors to control comfort levels, fresh air intake, and solar thermal system performance. 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Automation Direct 

3505 Hutchinson Road 

Cumming, GA 30040 

Phone: 800-633-0405 

www.automationdirect.com 

1. Available through Automation Direct. 

B. Sola/Heavy Duty 

3680 North 126th Street 

Brookfield, WI 53005 

Phone: 262-252-1600 

www.solahevidutysales.com 

1. Available through Sola/Heavy Duty. 

2.2 PRODUCTS  

A. Automation Direct Programmable Logic Controller [PLC] [CSI 25 13 00.A1] 

1. 5 Slot Base 

a. Model Number: P3-05B 

b. Location: Main House Mechanical Closet 

c. Dimensions [L x W x H]: 11-1/4” x 4-3/4” x 6” [286 mm x 121 mm x 152 mm] 

d. Weight: 26.5 oz [752 g] 

e. Operating temperature: 32°F - 140°F [0°C - 60°C] 

f. Storage temperature: -4°F - 158°F [-20°C - 70°C] 
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2. CPU Module 

a. Model Number: P3-550 

b. Location: Main House Mechanical Closet 

c. Dimensions [L x W x H]: 11-1/4” x 4-3/4” x 6” [286 mm x 121 mm x 152 mm] 

d. Weight: 9 oz [260 g] 

e. User memory: 50 MB 

f. Memory type: flash and battery backed RAM 

g. Operating temperature: 32°F - 140°F [0°C - 60°C] 

h. Storage temperature: -4°F - 158°F [-20°C - 70°C] 

3. AC Power Supply 

a. Model Number: P3-01AC 

b. Location: Main House Mechanical Closet 

c. Weight: 12.1 oz [365 g] 

d. Input voltage range: 100-240 VAC [-15% /+10%] 

e. Rated operating frequency: 50 - 60 Hz with ± 5% tolerance 

f. Maximum input power: 72W 

4. DC Input Modules 

a. Model Number: P3-08ND3S 

b. Location: Main House Mechanical Closet 

c. Weight: 2.82 oz [80 g] 

d. Inputs per module: 8 [sinking/ sourcing] 

e. Operating voltage range: 12-24 VDC [± 10%] 

f. Peak voltage: 26.4 VDC 

5. Analog Input Modules 

a. Model Number: P3-16AD-2 

b. Location: Main House Mechanical Closet 

c. Weight: 3.73 oz [105 g] 

d. Input channels: 16 

e. Module signal input range: 0-10 VDC 

f. Input type: single-ended [one common] 

g. Maximum continuous overload: ± 100V 

6. Analog Output Modules 

a. Model Number: P3-16DA-2 

b. Location: Main House Mechanical Closet 
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c. Weight: 3.73 oz [105 g] 

d. Output channels: 16 

e. Module signal output range: ± 10VDC 

f. Output type: voltage [10mA max Current] 

7. Relay Output 

a. Model Number: P3-16TR 

b. Location: Main House Mechanical Closet 

c. Weight: 5.64 oz [160 g] 

d. Output channels: 16 

e. Operating voltage range: 6.25-24 VDC [± 20%] 

f. Output type: relay, form A [SPST] 

8. Relay Output Modules 

a. Model Number: P3-08TRS-1 

b. Location: Main House Mechanical Closet 

c. Weight: 10.08 oz [286 g] 

d. Output per module: 8 relays [non-latching] 

e. Operating voltage Range: 6.25-24 VDC [-15% / +20%] 

f. Output type: 4 form C [SPST-NO/NC], 4 form A [SPST-NO] 

2.3 ACCESSORIES 

A. Sola/Hevi-Duty 24V Power Supply  

1. Model Number: SDP 4-24-100LT 

2. Location: Main House Mechanical Closet 

3. Dimensions [W x H x D]: 2-7/8” x 2-7/16” x 3-7/8” [73 mm x 75 mm x 97 mm] 

4. Weight: 0.7 lbs [.32 kg] 

5. Input voltage: 85-132 / 176-264 Vac, 210-376 Vdc 

6. Input frequency: 47-63 Hz 

7. Input current: 1.8 A / 1 A 

8. Output current: 3.8 A 

9. Output voltage:  24-28 Vdo 

B. Sola/Hevi-Duty 12V Power Supply  

1. Model Number: SDP-2-12-100T 

2. Location: Main House Mechanical Closet 

3. Dimensions [W x H x D]: 1-3/4” x 2-7/16” x 3-1/2” [45 mm x 75 mm x 91 mm] 

4. Weight: 0.5 lbs [.23 kg] 
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5. Input voltage: 85-264 Vac, 90-375 Vdc 

6. Input frequency: 47-63 Hz 

7. Input current: 0.6 A @102 Vac, 0.33 A @ 196 Vac 

8. Output current: 3-2.5 A 

9. Output voltage: 10-12 V 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 25 13 00



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 210 
Published 8/11/2011 Integrated Automation Control Dampers 

25 35 23 

SECTION 25 35 23:  INTEGRATED AUTOMATION CONTROL DAMPERS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the integrate automation control damper for The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Belimo 

43 Old Ridgebury Road 

Danbury, CT 06810 

Phone: 800-543-9038 

www.belimo.us 

1. Available through PEXSupply.com. 

PO Box 416 

Farmingdale, NY 11735 

Phone: 888-757-4774 

www.pexsupply.com 

2.2 PRODUCTS  

A. Belimo Damper 

1. Model Number: TF24 US 

2. Location: Main House Mechanical Closet 

3. Dimensions [W x H x D]: 6-1/4” x 3” x 3-3/8” [160 mm x 76 mm x 84 mm] 

4. Power supply: 24 Vac ±20% 

5. Power consumption: 2 W running, 1.3 W holding 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 25 35 23
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SECTION 26 05 26: GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes grounding and bonding for the electrical systems throughout The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 26 05 33.16 - Boxes for Electrical Systems 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Arlington Industries, Inc. 

1 Stauffer Industrial Park 

Scranton, PA 18517 

Phone: 800-233-4717 

www.aifittings.com 

1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

B. IDEAL Industries, Inc. 

Becker Place 

Sycamore, IL 60178 

Phone: 800-435-0705 

www.idealindustries.com 

1. Available through McMaster-Carr. 

200 Aurora Industrial Pkwy 

Aurora, OH 44202 

Phone: 330-995-5500 

www.mcmaster.com 

C. TE Connectivity 

1050 Westlakes Drive 

Berwyn, PA 19312 

Phone: 800-522-6752 
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www.te.com 

1. Available through TE Connectivity. 

2.2 PRODUCTS 

A. Arlington GB5 Grounding Bridge 

1. Model Number: 76095 

2. Location: Outdoor Kitchen Mechanical Closet 

a. Specifically underneath the Solarlok combiner box [Refer to Section 26 05 33.16 - Boxes for Electrical 
Systems]as a grounding bus bar. 

b. For Sub-Array 3 between each series string and the Solarlok combiner box. 

3. Dimensions [L x W x H]: 4-3/8”  x 1-5/6”” x 1-1/2” 

4. Finish: zinc 

5. Grounding electrode or equipment grounding conductor: #6 to #2 CU/AL 

B. IDEAL Split Bolt Connector 

1. Model Number: 6921K58 

2. Location: Great Porch Canopy 

a. Each solar panel will have a ‘branch’ ground wire; the split bolt connector will join that ‘branch’ ground 
wire to the main ground wire, which terminates at the inverter (or Solarlok combiner box for Sub-Array 
3). See E-603 for grounding details. 

3. Finish: copper 

4. Wire range: 8 solid to 4 solid 

5. Minimum tap size: 16 solid 

6. Recommended torque: 165 in-lbs 

7. Voltage: 600 V 

C. TE Connectivity Solarlok Grounding Clip 

1. Model Number: 2106831-1 

2. Location: Great Porch Canopy 

a. Specifically on each SANYO HIP 195 DA3 module frame. The 6 AWG grounding wire runs through the 
grounding bolt and interconnects with the wire that terminates at the inverter. 

3. Dimension [Diameter]: 0.7” 

4. Finish: stainless steel 

5. Thread: #10-32 UNF 

6. Use with wire sizes: 6 AWG, 7 or 19 stranded 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  
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A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 05 26
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SECTION 26 05 29: HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes all pipe hangers and supports which were selected to withstand all static and dynamic loading 
conditions which act upon the piping system and associated equipment of The Solar Homestead.  Refer to E-107 of the 
Construction Documents for locations of conduit where supports were used. 

1.2 SYSTEM DESCRIPTION 

A. CADDY Hammer-On Z Purlin Clips: These CADDY clips are used to provide support for steel EMT located underneath each 
trailer. 

B. Gampak Rigid Two Hole Strap: Straps are used to provide support for steel EMT where higher load bearing supports are 
desired as required by the National Electrical Code. 

C. Gampak Rigid One Hole Strap: Straps are used to provide support for steel EMT where higher load bearing supports are 
desired as required by the National Electrical Code. 

1.3 RELATED SECTIONS 

A. Section 26 05 33.13 - Conduit for Electrical Systems 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Erico International Corporation 

31700 Solon Road 

Solon, OH 44139 

Phone: 800-252-2339 

www.erico.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Gampak Products Corporation 

4680 Shagbark Court 

Brookfield, WI 53005 

Phone: 262-790-4445 

1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

2.2 PRODUCTS 
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A. Erico CADDY Hammer-On Z Purlin Clips 

1. Model Number: 1238P 

a. Location: underneath various trailers 

b. For 1/2” conduit to Z purlin 

2. Model Number: 12312P 

a. Location: underneath various trailers 

b. For 3/4” conduit to Z purlin 

3. Model Number: 12316M 

a. Location: underneath various trailers 

b. For 1” conduit to Z purlin 

B. Gampak  Electrical Metallic Tubing [EMT] Steel Straps 

1. Model Number: 47830 

a. Locations: Outdoor Kitchen, Outdoor Kitchen Mechanical Closet, Electrical Closet, Main House 
Mechanical Closet, OM Closet 1, OM Closet 2 

b. For 1/2” Electrical Metallic Tubing [EMT] 

c. 2 hole strap 

2. Model Number: 47920 

a. Location: Outdoor Kitchen, Outdoor Kitchen Mechanical Closet, Electrical Closet, Main House 
Mechanical Closet 

b. For 1/2” Electrical Metallic Tubing [EMT] 

c. 1 hole strap 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

B. “Z” Purlin Clips: Hammer on clips in order to attach conduit [Refer to Section 26 05 33.13 - Conduit for Electrical Systems] 
underneath trailers. 

 

END OF SECTION 26 05 29
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SECTION 26 05 33.13: CONDUIT FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This section includes all conduit for the electrical systems used in The Solar Homestead.  Refer to E-107 of the 
Construction Documents for exact locations of products. 

1.2 SYSTEM DESCRIPTION 

A. Conduit shall be used for various circuit conductor protection underneath trailers and inside OMs where wires would be 
otherwise exposed. 

1.3 RELATED SECTIONS 

A. Section 26 05 29 - Hangers and Supports for Electrical Systems 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Electrical Metallic Tubing 

1. Available at national chain hardware stores, such as Lowes. 

B. Southwire 

1 Southwire Drive 

Carrollton, GA 30119 

Phone: 770-832-4242 

www.southwire.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. 1/2" Electrical Metallic Tubing [EMT] [CSI 26 05 33.13.A1] 

1. Model Number: 101543 

2. Location: underneath various  trailers 

3. Dimensions [Diameter x L]: 1/2” x 10’ 

4. Internal diameter: 0.622” 

5. Wall thickness: 0.042” 

6. Finish: galvanized steel 

B. 3/4" Electrical Metallic Tubing [EMT] [CSI 26 05 33.13.A2] 

1. Model Number: 101550 

2. Location: underneath various trailers 
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3. Dimensions [Diameter x L]: 3/4” x 10’ 

4. Internal diameter: 0.824” 

5. Wall thickness: 0.049” 

6. Finish: galvanized steel 

C. 1" Electrical Metallic Tubing [EMT] [CSI 26 05 33.13.A3] 

1. Model Number: 101568 

2. Location: underneath Flex OM trailer 

3. Dimensions [Diameter x L]: 1” x 10’ 

4. Internal diameter: 1.049” 

5. Wall thickness: 0.057” 

6. Finish: galvanized steel 

D. Southwire Liquidtight Flexible Metal Conduit [LFMC] [CSI 26 05 33.13.B1] 

1. Model Number: 55082721 

2. Location: underneath various trailers 

3. Dimensions [Diameter x L]: 3/4” x 25’ 

4. Internal diameter: 0.380” 

5. Finish: construction steel 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 05 33.13



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 218 
Published 8/11/2011 Boxes for Electrical Systems 

26 05 33.16 

SECTION 26 05 33.16: BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes junction boxes and combiner boxes used in The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. Solarlok Combiner Box Assemblies: used to combine up to five strings in a pre- terminated connectorized weather- 
resistant enclosure to meet National Electric Code [NEC] requirements for series fusing of photovoltaic [PV] modules. 

B. Junction Box: Designed for use as wiring boxes provides protection against rain, sleet and snow in outdoor installations, or 
against dripping water indoors. 

1.3 RELATED SECTIONS 

A. Section 26 05 26 - Grounding and Bonding for Electrical Systems 

B. Section 26 05 82 - Wiring Connections 

C. Section 26 18 16 - Medium-Voltage Fuses 

D. Section 28 31 00 - Fire Detection and Alarm 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. TE Connectivity 

1050 Westlakes Drive 

Berwyn, PA 19312 

Phone: 800-522-6752 

www.te.com 

1. Available through TTI, Inc. 

2441 Northeast Parkway 

Fort Worth, TX 76106 

Phone: 877-645-4884 

www.ttiinc.com 

B. Austin Electrical Enclosures 

PO Box 2320 

Yadkinville, NC 27055 

Phone: 336-468-2851 

www.austinenclosures.com 
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1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

C. Cantex Inc 

301 Commerce 

Suite 27000 

Fort Worth, TX 76102 

Phone: 817-215-7000 

www.cantexinc.com 

1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

D. Carlon 

32425 Aurora Road 

Suite A 

Solon, OH 44139 

Phone: 877-422-7566 

www.carlon.com 

1. Available at national chain hardware stores, such as Lowes. 

E. Allied Moulded Products, Inc. 

222 North Union Street 

Bryan, OH 43506 

Phone: 419-636-4217 

www.alliedmoulded.com 

1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

F. RACO 

3902 West Sample Street 

South Bend, IN 46619 

Phone: 800-722-6437 
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www.hubbell-raco.com 

1. Available at national chain hardware stores, such as Lowes. 

G. Gampak Products Corporation 

4680 Shagbark Court 

Brookfield, WI 53005 

Phone: 262-790-4445 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. TE Solarlok Combiner Box [CSI 26 05 33.16.A1] 

1. Model Number: 408-10271 

2. Location: Outdoor Kitchen Mechanical Closet 

a. Underneath the inverter [Refer to Construction Documents on sheet E-301] 

b. Specifically to parallel each series string of Sub-Array 3 or 18 HIP 195 DA3 modules [six panels in each 
series string] 

3. Maximum system voltage [DC]: 600 V 

4. Maximum output current [DC]: 75 A 

5. Maximum input voltage [DC]: 600 V 

6. Maximum input current [DC]: 15 A 

7. Maximum continuous current [DC]: 60 A 

8. Maximum current per string [DC]: 15 A 

9. Maximum fuse rating [DC]: 15 A 

10. Fuse size: 13/32”  x 1-1/2” [10 mm x 38 mm] - Midget/5AG form factor [Refer to Section 26 18 16 - Medium-
Voltage Fuses] 

11. Weatherability enclosure type: NEMA Type 3 

12. Maximum ambient temperature: 50⁰C  

B. Austin Electrical Junction and Pull Box [CSI 26 05 33.16.B1] 

1. Model Number: AB-444SB 

2. Location: underneath each trailer 

a. Underneath each trailer where vertical framing channels terminate underneath 1/2” EMT and terminate at 
this junction box. PV conductors routed through 1/2" EMT travel through the columns and terminate at 
this junction box.  See E-111 for junction and pull box locations. 

3. Dimensions [L x W x H]: 4” x 4” x 4” 

4. Finish: galvanized steel 

C. Cantex Rigid PVC Junction Box [CSI 26 05 33.16.B2] 

1. Model Number: CTX-5133710 
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2. Location: underneath the Great Porch, Electrical Closet, Main House Mechanical Closet 

3. Dimensions [L x W x H]: 6” x 6” x 4” 

4. Weight: 2.6 lbs 

5. Weather tight  

D. Carlon Junction Box [CSI 26 05 33.16.B3] 

1. Model Number: E989NL 

2. Location: Flex Bath, Electrical Closet, Outdoor Kitchen Mechanical Closet 

a. Specifically underneath the vanity of Flex Bath. 

3. Dimensions [L x W x H]: 8” x 8” x 4” 

4. Junctions all circuits coming into the space in compliance with the NEC. 

E. Allied Moulded Residential Receptacle Boxes 

1. Single Gang [CSI 26 05 33.16.C1] 

a. Model Number: 1099-N 

b. Location: throughout The Solar Homestead [Refer to Construction Documents on sheet E-103 for 
locations] 

c. Dimensions [W x H x D]: 2-1/4” x 3-3/4” x 3-9/16” 

d. Volume: 22.5 in3  

e. Finish: thermoset-fiberglass 

2. Double Gang [CSI 26 05 33.16.C2] 

a. Model Number: 2300-NK 

b. Location: throughout The Solar Homestead [Refer to Construction Documents on sheet E-103 for 
locations] 

c. Dimensions [W x H x D]: 4” x 3-3/4” x 3” 

d. Volume: 32.5 in3  

e. Finish: thermoset-fiberglass 

3. Three Gang [CSI 26 05 33.16.C3] 

a. Model Number: 3300-NK 

b. Location: throughout The Solar Homestead [Refer to Construction Documents on sheet E-103 for 
locations] 

c. Dimensions [W x H x D]: 5-11/16” x 3-3/4” x 3” 

d. Volume: 46 in3  

e. Finish: thermoset-fiberglass 

4. Four Gang [CSI 26 05 33.16.C4] 

a. Model Number: 4300-NK 

b. Location: Main House Bath [Refer to Construction Documents on sheet E-103 for locations] 
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c. Dimensions [W x H x D]: 7-1/2” x 3-3/4” x 3” 

d. Volume: 60 in3  

e. Finish: thermoset-fiberglass 

5. 3/0 Round Outlet 

a. Model Number: 9335-NC2 

b. Location: Flex Space 

i. Specifically for smoke alarm mounting [Refer to Section 28 31 00 - Fire Detection and Alarm] 

c. Dimensions [Diameter x L]: 3-1/2” x 2-7/8” 

d. Volume: 20.5 in3 

e. Finish: thermoset-fiberglass 

f. Fixture support rating: 50 lbs 

g. Fire rating classification: 2-HR wall and ceiling 

F. RACO 2-Gang Metal Square Electrical Box 

1. Model Number: 8232 

2. Location: Main House Kitchen, Outdoor Kitchen, OM Closets 

3. Dimensions [L x W x D]: 2-1/8” x 4” x 2-1/8” 

4. Capacity: 30.3 in3  

5. Fire rating in minutes: 120 

G. Gampak 2.17" Rectangle Metal Electrical Box Cover 

1. Model Number: 14252 

2. Location: OM Closet 3 

3. Number of gangs: 1 

4. Die cast construction 

5. Powder coated for corrosion resistance  

H. Gampak 2.29" Square Metal Electrical Box Cover 

1. Model Number: 14353-5 

2. Location: Main House Mechanical Closet, Electrical Closet, Outdoor Kitchen Mechanical Closet 

3. Number of gangs: 2 

4. Die cast construction  

5. Powder coated for corrosion resistance 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
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END OF SECTION 26 05 33.16
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SECTION 26 05 83:  WIRING CONNECTIONS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes wiring connections for The Solar Homestead.  

1.2 SYSTEM DESCRIPTION 

A. Solarlok Interconnection System: Used at the end of Sub-Array 3 conductors to ‘plug’ into the Solarlok Combiner box 
[Refer to Section 26 05 33.16 - Boxes for Electrical Systems]. See sheet E-107 and E-301 for connector and combiner box 
location.  

B. Multi-Contact MC3-Solarline Branch Connectors: Used to parallel the series strings from Sub-Array 1 [also applies to Sub-
Array 2].  

C. Molex connectors: Used to wire circuits which cross between trailers. 

1.3 RELATED SECTIONS 

A. Section 26 05 33.16 - Boxes for Electrical Systems 

1.4 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. TE Connectivity 

1050 Westlakes Drive 

Berwyn, PA 19312 

Phone: 800-522-6752 

www.te.com 

1. Available through TTI, Inc. 

2441 Northeast Parkway 

Fort Worth, TX 76106 

Phone: 877-645-4884 

www.ttiinc.com 

B. Multi-Contact 

100 Market Street 

Windsor, CA 95492 

Phone: 707-838-0530 

www.multi-contact-usa.com 

1. Available through Alternative Energy Engineering. 

1271 Evergreen Road, #1 
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Redway, CA 95560 

Phone: 800-777-6609 

www.aeesolar.com 

C. 3M 

100 Market Street 

Windsor, CA 95492 

Phone: 707-838-0530 

www.multi-contact-usa.com 

1. Available through Alternative Energy Engineering. 

1271 Evergreen Road, #1 

Redway, CA 95560 

Phone: 800-777-6609 

www.aeesolar.com 

D. Molex, Inc 

2222 Wellington Court 

Lisle, Illinois 60532 

Phone: 630-527-4561 

www.molex.com 

1. Available through Mouser Electronics. 

1000 North Main Street  

Mansfield, TX 76063 

Phone: 800-346-6873 

www.mouser.com 

2.2 PRODUCTS  

A. TE Solarlok Interconnection System Connectors[CSI 26 05 83.A1] 

1. Plus Female Connectors [CSI 26 05 83.A11] 

a. Model Number: 4-1394462-8  

2. Minus Female Connectors [CSI 26 05 83.A12] 

a. Model Number: 4-1394462-9 

3. Location: Outdoor Kitchen Mechanical Closet 

4. Connector: 4.0 mm2 

5. Wire size: 10 AWG, 4.5 to 6.0 mm  

6. Insulation outside diameter: 0.177 - 0.236” 

B. MC3 Cable Couplers [CSI 26 05 83.B1] 
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1. Female Couplers 

a. Model Number: MC3 32.0062-10 

2. Male Couplers 

a. Model Number: MC3 32.0063-10 

3. Location: underneath trailers, Great Porch 

a. Specifically as a connector on each SANYO HIP 195 DA3 module. 

b. The MC3 cable couplers are installed onto USE-2/RHW-2 cable which is used between solar modules, 
solar modules and MC3 branch connectors and inverters. 

4. Current: 30 A 

5. Voltage: 1000 V 

C. MC3 PV Branch Plugs [CSI 26 05 83.C1] 

1. Branch Plugs: MC3 32.0009-UR 

2. Location: underneath trailer 4 and 6 

a. Specifically in the Cantex Rigid PVC Junction Box 

b. Used to parallel series strings from Sub-Array 1 [six modules in series per string]; also applies to Sub-
Array 2 

3. Current: 30 A 

4. Voltage: 1000 V 

D. MC3 PV Branch Sockets [CSI 26 05 83.D1] 

1. Model Number: MC3 32.008-UR 

2. Location: underneath trailer 4 and 6 

a. Specifically in the Cantex Rigid PVC Junction Box 

b. Used to parallel series strings from Sub-Array 1 [six modules in series per string]; also applies to Sub-
Array 2 

3. Current: 30 A 

4. Voltage: 1000 V 

E. 3M Scotchlok Connector[CSI 26 05 83.E1] 

1. Model Number: UR2 

2. Location: throughout The Solar Homestead 

a. Specifically connects the low voltage wire to the wire from LED lighting fixture 

3. Self-stripping, insulated and moisture-resistant butt connector for 2 – or 3 wire solid copper conductor 
combinations of 26-19 AWG having maximum insulation O.D. of 0.082 inches. 

4. Insulation outside diameter: 0.082” [2.08 mm] 

5. PIC-unfilled: 19-26 AWG 

6. PIC-filled: 19-26 AWG 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 227 
Published 8/11/2011 Wiring Connections 

26 05 83 

F. Molex Connector [CSI 26 05 83.F1] 

1. Model Number: 0194011000 

2. Location: underneath trailers 

3. Operating temperature range: 35°C - 85°C 

4. Wire Size: 12 AWG, 14 AWG 

5. Circuit Detail: 3 circuits with ground 

6. Voltage: 300 V 

7. Current: 20 A 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 05 83
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SECTION 26 09 13: ELECTRICAL POWER MONITORING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the electrical power monitoring used throughout The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. TED The Energy Detective 

648 Marina Drive 

Charleston, SC 29492 

Phone: 800-959-5833 

www.theenergydetective.com 

1. Available through TED The Energy Detective. 

2.2 PRODUCTS  

A. TED 5004-C with Google PowerMeter  

1. Model Number: 5004-C 

2. Location: Electrical Closet 

3. 1 gateway embedded with footprints software 

4. 4 measuring transmitting units/current transformers [in the Electrical Closet] 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 09 13
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SECTION 26 09 23: LIGHTING CONTROL DEVICES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all lighting control devices, such as dimmer switches, single pole switches, and three way switches, 
used throughout The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Lutron Electronics, Inc 

7200 Suter Road 

Coopersburg, PA 18036-1299 

Phone: 610-282-3800 

www.lutron.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Lutron Magnetic Low Voltage Dimmer 

1. Model Number: DVLV-600P [-WH, -GR] 

2. Location: interior white walls [-WH], interior wooden surfaces [-GR] 

3. Finish: white, gray 

4. Wattage: 450  W 

5. Voltage: 120 V 

6. Load rating: 600 VA 

B. Lutron Magnetic Low Voltage 3 Way Dimmer 

1. Model Number: DVLV-603P-WH 

2. Location: interior white walls  

3. Finish: white 

4. Wattage: 450 W 

5. Voltage: 120 V 

6. Load Rating: 600 VA 

C. Lutron Single Pole Switch 

1. Model Number: CA-1PSH [-WH, -GR] 

2. Location: interior white walls and Core Bath [-WH], Main House wooden surfaces [-GR] 
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3. Finish: white, gray 

4. Voltage: 120 V 

5. Current: 15 A 

6. Load Rating: 120/277 VAC 

7. Frequency: 60 Hz 

D. Lutron Three Way Switch  

1. Model Number: CA-3PSH [-WH, -GR] 

2. Location: interior white walls [-WH], Main House wooden surfaces [-GR] 

3. Finish: white, gray 

4. Voltage: 120 V 

5. Current: 15 A 

6. Load Rating: 120/277 VAC, 60 Hz 

1.3 ACCESSORIES 

A. Lutron 1 Gang Wall Plate 

1. Model Number: CW-1 [-WH, -GR] 

2. Location: interior white walls [-WH], interior gray walls [-GR] 

3. Finish: white, gray 

B. Lutron 2 Gang Wall Plate 

1. Model Number: CW-2-WH 

2. Location: interior white walls  

3. Finish: white 

C. Lutron 3 Gang Wall Plate 

1. Model Number: CW-3-WH 

2. Location: interior white walls  

3. Finish: white 

D. Lutron 4 Gang Wall Plate 

1. Model Number: CW-4-WH 

2. Location: interior white walls  

3. Finish: white 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
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END OF SECTION 26 09 23
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SECTION 26 22 16: LOW-VOLTAGE BUCK-BOOST TRANSFORMERS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the low-voltage buck-boost transformers used throughout The Solar Homestead. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Elemental LED  

1195 Park Ave. Ste. 211 

Emeryville, CA 94608 

Phone: 877-564-5051 

www.elementalled.com 

1. Available through Elemental LED. 

2.2 PRODUCTS  

A. Elemental LED Dimmable Driver 

1. Model Number: EL-TMDRVR 

2. Input: 120 Vac 

3. Output: 12 Vdc 

4. Frequency: 60 Hz 

a. EL-20WDIM 

i. Dimensions [L x W x D]: 5-1/2” x 2” x 1-1/2” 

ii. Weight: 1 lb 8 oz 

iii. Wattage: 20 W 

b. EL-60WDIM 

i. Dimensions [L x W x D]: 8-1/2” x 3” x 3” 

ii. Weight: 4 lb 1 oz 

iii. Wattage: 60 W 

c. EL-100WDIM 

i. Dimensions [L x W x D]: 9” x 3” x 3” 

ii. Weight: 5 lb 12 oz 

iii. Wattage: 100 W 

B. Elemental LED Non-Dimmable Driver 
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1. Model Number: EL-12VDRVR 

a. Dimensions [L x W x D]: 6-1/2” x 1-1/8” x 1-3/4” 

b. Weight: 22 oz 

c. Wattage: 60 W 

d. Input voltage: 100 V - 240 Vac 

e. Input current: 0.55 A 

f. Output voltage: 12 Vdc 

g. Current: 1.67 A 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 22 16
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SECTION 26 24 16:  PANELBOARDS 

PART 1 - GENERAL  

1.1  SUMMARY 

A. This section includes all panelboards in The Solar Homestead. 

1.2 SYSTEM DESCRIPTION 

A. The Eaton Cutler Hammer Combination Meter Breaker Panel functions as the main panelboard in the Electrical Closet, 
where the utility service drop will occur. 

B. The Square D Indoor Main Breaker Load Center functions as the second panelboard or ‘sub-panel’ in the Main House and 
serves the house circuits. 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A. Eaton Cutler Hammer 

1000 Cherrington Parkway 

Moon Township, PA 15108 

Phone: 412-898-3330 

www.cutler-hammer.eaton.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Square D 

128 Bingham Rd.  

Asheville, NC 28806 

Phone: 828-255-1537 

www.schneider-electric.us 

1. Available at national chain hardware stores, such as Lowes. 

2.2  PRODUCT 

A. Eaton Cutler Hammer Combination Meter Breaker Panel [CSI 26 24 16.A1] 

1. Model Number: CMB2436B200BTS 

2. Location: Electrical Closet 

3. Dimensions [W x H x D]: 14-7/16” x 32-3/8” x 5-3/8” [367 mm x 823 mm x 137 mm] 

4. Jaws: 4 

5. Distribution: 24/36 

6. Ringless all-in-one 
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7. 150 A main breaker 

8. 10000 AIC 

9. Current: 200 A 

B. Square D Indoor Main Breaker Load Center [CSI 26 24 16.A2] 

1. Model Number: HOM3040M150VP 

2. Location: North Hall 

3. Dimensions [W x H x D]: 16” x 35-7/8” x 5-3/8” 

4. Finish: gray 

5. Number of spaces: 30 

6. Circuits: 40 

7. Current: 150 A 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 24 16
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SECTION 26 27 26:  WIRING DEVICES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. One component within this section is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability contest of The Solar Homestead.  Refer to the Southwire 
Aluminum SER Cable. 

B. This section includes all the wiring and wiring devices used in The Solar Homestead.  Refer to E-604 of the Construction 
Documents for exact locations of products. 

1.2 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Southwire 

1 Southwire Drive 

Carrollton, GA 30119 

Phone: 770-832-4242 

www.southwire.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Cerro Wire 

1099 Thompson Road, SE 

Hartselle, AL 35640 

Phone: 800-523-3869 

www.cerrowire.com 

1. Available at national chain hardware stores, such as Lowes. 

C. TE Connectivity 

300 Constitution Drive 

Menlo Park, CA 

Phone: 650-361-3333 

www.te.com 

1. Available through TE Connectivity. 

2.2 PRODUCTS  

A. Romex SIMpull NM-B [CSI 26 27 26.A1] 

1. 12-3-NM-B-W 

a. Model Number: 63947655 
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b. Location: Flex OM, Main House 

c. Maximum current: 20 A 

d. Voltage: 600 V 

e. Number of conductors: 3 

2. 12-2-NM-B 

a. Model Number: 28828269 

b. Location: Flex OM, Main House 

c. Maximum current: 20 A 

d. Voltage: 600 V 

e. Number of conductors: 3 

3. 14-2-NM-B 

a. Model Number: 28827469 

b. Location: Flex OM, Main House 

c. Maximum current: 15 A 

d. Voltage: 600 V 

e. Number of conductors: 3 

4. 10-3-NM-B 

a. Model Number: 63948426 

b. Location: Flex OM, Main House 

c. Maximum current: 30 A 

d. Voltage: 600 V 

e. Number of conductors: 3 

5. 8-3-NM-B 

a. Model Number: 63949221 

b. Location: Flex OM, Main House 

c. Maximum current: 40 A 

d. Voltage: 600 V 

e. Number of conductors: 3 

6. 6-3-NM-B 

a. Model Number: 147-4203B 

b. Location: Main House 

c. Maximum current: 55 A 

d. Voltage: 600 V 

e. Number of conductors: 3 
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B. Romex SIMPull THHN/THWN-2  

1. Grounding Wire [CSI 26 27 26.B1] 

a. Model Number: 28894405 

b. Location: Great Porch Canopy 

i. Grounding wire which runs through each solar panel ground bolt. This grounding wire 
terminates at the inverter for each Sub-Array. 

c. Wire gauge: 6 AWG 

d. Type: stranded 19 

e. Nominal outside diameter: 249 mils 

f. Temperature rating: 167°F 

g. Finish: green jacket nylon 

h. Maximum current: 65 A 

i. Voltage: 600 V 

2. Conductor run through EMT and LFMC [CSI 26 27 26.B2] 

a. Location: Outdoor Kitchen Mechanical Closet, Electrical Closet, underneath various trailers 

b. Wire gauge: 6 AWG 

i. Type: stranded 19 

ii. Nominal outside diameter: 249 mils 

iii. Allowable ampacity at 75°C: 65 A 

c. Wire gauge: 8 AWG 

i. Type: stranded 19 

ii. Nominal outside diameter: 213 mils 

iii. Allowable ampacity at 75°C: 50 A 

d. Wire gauge: 10 AWG 

i. Type: stranded 1 

ii. Nominal outside diameter: 150 mils 

iii. Allowable ampacity at 75°C: 30 A 

e. Wire gauge: 12 AWG 

i. Type: stranded 1 

ii. Nominal outside diameter: 119 mils 

iii. Allowable ampacity at 75°C: 30 A 

f. Wire gauge: 14 AWG 

i. Type: stranded 19 

ii. Nominal outside diameter: 161 mils 
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iii. Allowable ampacity at 75°C: 15 A 

C. Southwire Aluminum SER Cable  [CSI 26 27 26.C1] 

1. Location: underneath various trailers 

a. Specifically for use as the house feeder cable from the main panelboard and sub-panel. 

2. Dimensions [Diameter]: 1168 mils 

3. Conductor size: 1/0-1/0-1/0-2 

4. Stranding 10 

5. Allowable ampacities: 60C 100, 75C 120, 90C 135 

6. Sunlight resistant 

D. Southwire Aluminum SER Cable  [CSI 26 27 26.C2] 

1. Location: underneath various trailers 

a. Specifically for use as the main feeder cable from the organizer utility panel to The Solar Homestead 
main panel.  

b. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. 
and does not apply to the affordability contest of The Solar Homestead. 

2. Dimensions [Diameter]: 1503 mils 

3. Conductor size: 4/0-4/0-4/0-2/0 

4. Stranding 19 

5. Allowable ampacities: 60C 150, 75C 180, 90C 205 

6. Sunlight resistant 

E. Southwire Thermostat Wire  [CSI 26 27 26.D1] 

1. Model Number: 64162143 

2. Location: Main House, Flex OM 

a. Used for various circuits where LEDs are used. This low voltage wire is used between drivers and the 
LED lights 

3. Dimensions [Diameter]: 132 mils 

4. Jacket thickness: 14 mils 

5. Conductor size: 18 AWG 

6. Number of conductors: 2 

7. Conductor colors: red, white 

8. Allowable ampacities: 60C 

9. Voltage: 150 V 

10. Sunlight resistant 

11. Can be used in temperatures up to 140°F 

F. TE Connectivity USE-2/RHW-2 [CSI 26 27 26.E1] 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 240 
Published 8/11/2011 Wiring Devices 

26 27 26 

1. Model Number: 1986164 

a. Location: Great Porch Canopy 

i. Specifically for wiring the photovoltaic power system 

b. Wire size: 10 AWG 

c. Marking: XHHW-2 or XHH or RHW-2 or RHH SR or USE-2 Sunlight Resistant (UL 

d. Voltage: 600 V 

2. Model Number: 1986165 

a. Location: Great Porch Canopy 

i. Specifically for wiring the photovoltaic power system 

b. Wire size: 12 AWG 

c. Marking: XHHW-2 or XHH or RHW-2 or RHH SR or USE-2 Sunlight Resistant (UL 

d. Voltage: 600 V 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Southwire Aluminum SER Cable: Installed in accordance with the NEC and Solar Decathlon 2011 Building Code, this cable 
will be hung with supports underneath applicable trailers. This cable will be temporarily installed during the competition and 
removed for transport. Refer to E-101 of Construction Documents for installation route. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 27 26
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SECTION 26 28 13: FUSES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes the medium-voltage fuses used throughout The Solar Homestead. 

1.2 RELATED SECTIONS 

A. Section 26 05 33.16 - Boxes for Electrical Systems 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Littlefuse 

8755 West Higgins Road 

Suite 500 

Chicago, IL 60631 

Phone: 733-628-1000 

www.littlefuse.com 

1. Available through McMaster-Carr. 

200 Aurora Industrial Pkwy 

Aurora, OH 44202 

Phone: 330-995-5500 

www.mcmaster.com 

2.2 PRODUCTS  

A. Midget 5AG 

1. Model Number: 4397K312 

2. Location: Electrical Closet 

a. Specifically used to fuse series strings of Sub-Array 3 in the Solarlok Combiner Box 

3. Dimensions [L x W]: 13/32” x 1-1/2” [10 mm x 38 mm] 

4. AC interrupt-current: 10,000 A for 250 Vac fuses, 100,000 A for 600 Vac fuses 

5. DC interrupt-current: 10,000 A 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 
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END OF SECTION 26 28 13
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SECTION 26 28 16.13: ENCLOSED CIRCUIT BREAKERS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes circuit breakers used in The Solar Homestead. 

1.2 SYSTEM DESCRIPTION 

A. The Eaton Cutler-Hammer 30 amp 3/4 in single-pole type CH circuit breaker protects home wires from overheating or 
causing a short-circuit. The circuit breaker is 3/4 in. wide and trips to the off position. The UL-listed breaker is compatible 
with Cutler-Hammer type CH load centers and has a maximum load of 240 volts. 

B. The Square D QO Circuit Breaker is a plug-in branch circuit breaker that provides overload protection in QO load centers 
and enclosures. 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Eaton Cutler Hammer 

1000 Cherrington Parkway 

Moon Township, PA 15108 

Phone: 412-898-3330 

www.cutler-hammer.eaton.com 

1. Available at national chain hardware stores, such as Lowes 

B. Square D 

128 Bingham Rd.  

Asheville, NC 28806 

Phone: 828-255-1537 

www.schneider-electric.us 

1. Available through Consolidated Electrical Distribution. 

671 George Wilson Road 

Boone, NC 28607 

Phone: 828-264-8788 

2.2 PRODUCTS  

A. Eaton Cutler Hammer CH Branch Breaker Type 

1. CH Combination Arc Fault Circuit Breakers 

a. Model Number: CH120CAFCS 

i. Poles: 1 
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ii. Current: 20 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

2. CH Circuit Breakers 

a. Model Number: CH115 

i. Poles: 1 

ii. Current: 15 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

b. Model Number: CH120 

i. Poles: 1 

ii. Current: 20 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

c. Model Number: CH215 

i. Poles: 2 

ii. Current: 15 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

d. Model Number: CH220 

i. Poles: 2 

ii. Current: 20 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

e. Model Number: CH230 

i. Poles: 2 

ii. Current: 30 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

B. Square D QO Circuit Breaker 

1. QO Arc-D-tect Arc Fault Circuit Breakers 

a. Model Number: QO115AFI 

i. Poles: 1 

ii. Current: 15 A 
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iii. Voltage: 120 V 

iv. AIR: 10 k 

b. Model Number: QO120AFI 

i. Poles: 1 

ii. Current: 20 A 

iii. Voltage: 120 V 

iv. AIR: 10 k 

2. QO Breakers 

a. Model Number: QO115CP 

i. Poles: 1 

ii. Current: 15 A 

iii. Voltage: 120 V 

iv. AIR: 10 k 

v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

b. Model Number: QO120CP 

i. Poles: 1 

ii. Current: 20 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

c. Model Number: QO220CP 

i. Poles: 2 

ii. Current: 20 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

d. Model Number: QO230CP 

i. Poles: 2 

ii. Current: 30 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 
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v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

e. Model Number: QO240CP 

i. Poles: 2 

ii. Current: 40 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

f. Model Number: QO260CP 

i. Poles: 2 

ii. Current: 60 A 

iii. Voltage: 120/240 V 

iv. AIR: 10 k 

v. Thermal-magnetic tripping mechanism 

vi. Visi-Trip indicator 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 28 16.13 
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SECTION 26 30 00: FACILITY ELECTRICAL, POWER GENERATING, AND STORING EQUIPMENT 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all receptacles used throughout The Solar Homestead. 

1.2 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Lutron Electronics, Inc 

7200 Suter Road 

Coopersburg, PA 18036-1299 

Phone: 877-610-7410 

1. Available at national chain hardware stores, such as Lowes. 

B. Cooper Industries 

600 Travis Street, Suite 5600 

Houston, TX 77002-1001 

1. Available at national chain hardware stores, such as Lowes. 

C. TayMac Corporation 

1343 North Tech Blvd. 

Gilbert, AZ 85233 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Lutron Duplex Receptacle [CSI 26 30 00.A1] 

1. Model Number: CAR-15H [-WH, -GR] 

2. Location: interior white walls [-WH], Main House interior wooden surfaces [-GR] 

3. Finish: white, gray 

4. Voltage: 125 V 

5. Current: 15 A 

B. Lutron Duplex GFCI Receptacle [CSI 26 30 00.A2] 

1. Model Number: CAR-15-GFTRH[-WH, -GR] 

2. Location: Core Module Bath, Living Module, Outdoor Kitchen, and Flex OM 

3. Finish: white, gray 

4. Voltage: 125 V 
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5. Current: 15 A 

C. Cooper Industries GFCI Receptacle [CSI 26 30 00.A4] 

1. Model Number: TWRGF15GY 

2. Location: exterior locations of The Solar Homestead 

3. Finish: gray 

4. Voltage: 125 V 

5. Current: 15 A 

2.3 ACCESSORIES 

A. Lutron 1 Gang Wall Plate 

1. Model Number: CW-1 [-WH, -GR] 

2. Location: interior white walls [-WH], Main House wooden surfaces [-GR] 

3. Finish: white, gray 

B. Lutron 2 Gang Wall Plate 

1. Model Number: CW-2 [-WH, -GR] 

2. Location: interior white walls [-WH], Main House wooden surfaces [-GR]  

3. Finish: white, gray 

C. Lutron 3 Gang Wall Plate 

1. Model Number: CW-3-WH 

2. Location: interior white walls  

3. Finish: white 

D. Lutron 4 Gang Wall Plate 

1. Model Number: CW-4-WH 

2. Location: interior white walls  

3. Finish: white 

E. TayMac GFCI Receptacle 

1. Model Number: ML450G 

2. Location: exterior locations of The Solar Homestead 

3. Finish: gray 

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 30 00 
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SECTION 26 31 00:  PHOTOVOLTAIC COLLECTORS 

PART 1- GENERAL 

1.1 SUMMARY  

A. This section includes the photovoltaic collectors for The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. The Photovoltaic Collectors, or Solar Panels, are to be installed on the Great Porch Canopy to collect solar power and 
convert that energy into energy that is to be used by the house. 

1. Performance Requirements: Peak power and designed for optimal use with grid-tied applications; compliance 
with NEC 2008 

1.3 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Sanyo 

550 S. Winchester Blvd 

Suite 510 

San Jose, CA 95128 

Phone: 408-557-4083 

www.us.sanyo.com 

1. Available through Graybar Electric Company. 

2755 Peters Creek Parkway 

Winston-Salem, NC 27127 

Phone: 336-724-2461 

www.graybar.com 
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2.2 PRODUCT 

A. Sanyo Bifacial Photovoltaic Module 

1. Model Number: HIP 195DA3  

Array 
Number 

Number of 
Panels 

Number of 
Parallel Strings 

Number of 
Panels/String 

DC Rating of Array                            
In series            In parallel 

CSI Number 

Sub-Array 1 12 panels 2 parallel string 
6 panels in series  

per string 
482 Voc 15.5 Isc 26 31 00.A1 

Sub-Array 2 12 panels 2 parallel string 
6 panels in series 

per string 
482 Voc 15.5 Isc 26 31 00.A2 

Sub-Array 3 18 panels 3 parallel string 
6 panels in series 

per string 
482 Voc 23.3 Isc 26 31 00.A3 

2. Total DC power of all arrays is 8.2 kW or up to 10.5 kW, which includes 30% reflected irradiation. 

 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 31 00 
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SECTION 26 51 13:  INTERIOR LIGHTING FIXTURES, LAMPS, AND BALLASTS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes lighting for the Main House and Flex OM. Refer to electrical drawings and lighting schedule for details. 

1.2 SUBMITTALS 

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Super Bright LEDs, Inc. 

4400 Earth City Expressway 

St. Louis, MO 63045-1328 

Phone: 866-590-3533 

www.superbrightleds.com 

1. Available through Super Bright LEDs, Inc. 

B. Elemental LED  

1195 Park Ave. Ste. 211 

Emeryville, CA 94608 

Phone: 877-564-5051 

www.elementalled.com 

1. Available through Elemental LED. 

C. Sylvania 

100 Endicott Street 

Danvers, MA 01923 

Phone: 978-777-1900 

www.sylvania.com 

1. Available at national chain hardware stores, such as Lowes. 

D. American Fluorescent Corporation 

2345 North Ernie Krueger Circle 

Waukegan, IL 60087 

Phone: 800-873-2326 

www.americanfluorescent.com 

1. Available at national chain hardware stores, such as Lowes. 

E. Metalux 
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1121 Highway 74 South  

Peachtree City, GA 30269 

Phone: 770-486-4800 

www.cooperindustries.com 

1. Available at national chain hardware stores, such as Lowes. 

F. Birchwood Lighting Inc. 

1302 East Hunter Avenue 

Santa Ana, CA 92705 

Phone: 714-550-7118 

www.birchwoodlighting.com 

1. Available through Birchwood Lighting Inc. 

G. Delray Lighting INC 

7545 North Lockheed Drive 

Burbank, CA 91505 

Phone: 818-767-3793 

www.delraylighting.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS 

A. Super Bright LEDs LED Strip  

1. Model Number: NFLS-WW3000 

2. Location: Living Module, Hallways, Bedroom Module 

3. Wattage: 0.95 per foot W 

4. Voltage: 12  V  

B. Elemental LED  

1. LED Light Puck 

a. Model Number: EL-DIM3WCREE 

b. Location: Bay Window, Living Module, Bedroom Module, Flex Space 

c. Wattage: 3.6 W 

d. Voltage: 12 V 

2. LED 24” Light Bar 

a. Model Number: EL-BRTWPBAR 

b. Location: Flex Bath 

c. Wattage: 3.6 W 

d. Voltage: 12 V  
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C. Sylvania 

1. 18” T8 Linear Fluorescent Strip 

a. Model Number: 21656 

b. Location: Core Module, Bedroom Closets, Main House Mechanical Closet, Laundry Closet 

c. Wattage: 15 W 

d. Fixture: American Fluorescent- ST115 

2. 48” T8 Linear Fluorescent Strip 

a. Model Number: 22062 

b. Location: Core Bath  

c. Wattage: 30 W 

d. Fixture: Brandi-BRAT5-TDEC 

3. 48” T5 Linear Fluorescent Strip 

a. Model Number: 20975 

b. Location: Core Bath  

c. Wattage: 28 W 

d. Fixture: Del-Ray- SW54128 

4. 24” T8 Linear Fluorescent Strip 

a. Model Number: 22405 

b. Location: Core Module  

c. Wattage: 15 W 

d. Fixture: Metalux-SSF Series, Brandi- BRAT5- TDEC 

2.3 ACCESSORIES 

A. American Fluorescent 18” Utility Fluorescent Strip Light Fixture 

1. Model Number: ST115 

B. Metalux 24” Utility Fluorescent Strip Light Fixture 

1. Model Number: SNF-120-LTS-120V-U 

C. Birchwood Brandi 48” Fixture  

1. Model Number: BRA T8 TDEC ACC 120 EB 132 BK AS 

2. Location: Core Bath  

D. Delray Lighting Fixture 

1. Model Number: SW54128 

2. Location: Core Bath  

 

PART 3 - EXECUTION 
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3.1 INSTALLATION 

A. Install in accordance with manufacturer’s recommendations. 

B. Install in accordance with NEC 110, NEC 690, and all other relevant sections. 

C. Install lighting equipment in accordance with required clearances.  

D. Install lighting to allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated. 

E. Install lighting to provide for ease of disconnecting the equipment with minimum interference to other installations.  

 

END OF SECTION 26 51 13 
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SECTION 26 56 00:  EXTERIOR LIGHTING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes exterior lighting within site walls, on top of OM Closets, within columns of the Great Porch and within 
Outdoor Kitchen. Refer to electrical drawings and lighting schedule for details.  

1.2 SUBMITTALS  

A. Product Data 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. General Electric Company 

3135 Easton Turnpike 

Fairfield, CT 06828 

Phone: 800-435-4448 

www.gelighting.com 

1. Available at national chain hardware stores, such as Lowes. 

B. Elemental LED  

1195 Park Ave. Ste. 211 

Emeryville, CA 94608 

Phone: 877-564-5051 

www.elementalled.com 

1. Available through Elemental LED. 

C. Lighting Ever 

Sahara Executive Suites 

1810 E Sahara Ave, # 100 

Las Vegas, NV 89104 

Phone: 888-736-9988 

www.lightingever.com 

1. Available at Lighting Ever. 

D. HADCO  

100 Craftway Drive 

Littlestown, PA 17340 

Phone: 800-331-4185 

www.hadco.com 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 256 
Published 8/11/2011 Exterior Lighting 

26 56 00 

1. Available at HADCO. 

E. Birchwood Lighting Inc. 

1302 East Hunter Avenue 

Santa Ana, CA 92705 

Phone: 714-550-7118 

www.birchwoodlighting.com 

1. Available through Birchwood Lighting Inc. 

2.2 PRODUCT 

A. General Electric 

1. 24”T8 Linear Fluorescent 

a. Model Number: 64234 

b. Location: OM Closets, Outdoor Kitchen Mechanical Closet, Electrical Closet  

c. Wattage: 18 W 

d. Fixture: BRA T8 TDEC ACC 120 EB 132 BK AS 

2. LED Flood Light 

a. Model Number: 71776 

b. Location: on top of OM Closets and Flex OM 

c. Wattage: 26 W 

d. Fixture: HADCO Floodlight Fixture 

B. Elemental LED 

1. LED Light Puck 

a. Model Number: EL-DIM3PKKT 

b. Location: Outdoor Kitchen 

c. Wattage: 3.6 W 

d. Voltage: 12 V 

2. LED 24” Light Bar 

a. Model Number: EL-BRTWPBAR 

b. Location: within Site Walls 

c. Wattage: 3.6 W 

d. Voltage: 12 V 

C. Lighting Ever LED Flexible Lighting Strips 

1. Model Number: 3258-SMD-LED 

2. Location: within columns on Great Porch 

2.3 ACCESSORIES 



 
The Solar Homestead                                                                                                                                          Project Manual 
 
 

    
U.S. D.O.E. Solar Decathlon 2011  Page 257 
Published 8/11/2011 Exterior Lighting 

26 56 00 

A. HADCO Floodlight Fixture 

1. Model Number: BW4  AS 

2. Location: on top of OM Closets and Flex OM 

B. Birchwood Lighting 24” Wet Location Luminaire 

1. Model Number: BRA T8 TDEC ACC 120 EB 117 BK AS  

2. Location: OM Closets, Outdoor Kitchen Mechanical Closet, Electrical Closet  

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A.  Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 26 56 00 
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SECTION 28 31 00:  FIRE DETECTION AND ALARM 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This section includes all of the electronic equipment that provides fire detection within The Solar Homestead. 

B. Installation will be approved and inspected by authorities having discretion Elm Engineering. 

C. This system 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 work independently of one another. 

1.2 SUBMITTALS TO AUTHORITIES HAVING JURISDICTION 

A. Submittal to Boone, NC Fire Department for inspection and approval. 

1.3 SUBMITTALS 

A. Smoke Alarm Product Specification Sheet 

B. Smoke Alarm Wiring Diagram 

C. All Submittals have been tested by [UL] and are listed and labeled. 

D. 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. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. First Alert, Inc. 

3901 Liberty Street Road 

Aurora, IL 60504 

Phone: 630-851-7330 

www.firstalert.com 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. First Alert Ionization Smoke Alarm 

1. Model Number: 9120B 

2. Location: Main House and Flex Space 

3. Dimensions [L x W x H]: 5-3/4” x 2-1/4” x 5-1/2” 

4. 9V battery back-up 

5. 75dBa alarm 

6. Voltage: 120 Vac 

7. Current: 0.04 A 

8. Frequency: 60 Hz 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. The smoke detection systems will be installed pursuant to [NFPA] 13D regulations as well as [IRC] section P2904. The 
system will be tested and inspected by local authorities having jurisdiction in this matter. 

B. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 28 31 00 
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SECTION 32 93 00:  PLANTS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. This section includes all plants that will be located on The Solar Homestead site.  Refer to plant schedule [L-105 and L-
106] in Construction Documents for specific plant species and locations. 

1.2 RELATED SECTIONS 

A. Section 32 94 00 - Planting Accessories 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. NorthCreek Nursery 

388 North Creek Road 

Landenberg, PA 19350 

Phone: 877-326-7584 

www.northcreeknurseries.com 

1. Available through NorthCreek Nursery. 

B. Marshall’s Farm 

23511 US Hwy 80 East 

Statesboro, GA 30461 

Phone: 912-601-2338 

www.gogardennow.com 

1. Available through Marshall’s Farm. 

C. HLG Growers 

PO Box 1366 

Boone, NC 28607 

Phone: 828-964-6905 

www.hlggrowers.com 

1. Available through HLG Growers. 

D. Plant seeds 

1. Available at national chain hardware stores, such as Lowes. 

2.2 PRODUCTS  

A. Marshall’s Farm Sedums  
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1. Sedum sarmentosum, also known as “yellow moss” 

2. Sedum makinoi, also known as “limelight” 

B. NorthCreek Nursery Sedums  

1. Sedum makinoi, also known as “limelight” 

C. HLG Growers Sedums  

1. Sedum sarmentosum, also known as “yellow moss” 

D. Plant seeds 

1. Includes all flowers and editable plants. 

2. Refer to plant schedule in Construction Documents. 
 

PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. Watering 

1. Green Roof Plants: Water evenly when first planted with 65 gallons of water.  Water again two weeks after arriving 
at the National Mall if needed. 

2. Plants in straw bales: Water each plant with .623 gallons of water each week.  Fully saturate straw bales when 
they are first placed on the National Mall. 

B. Transportation: All plants are to be transported in a conditioned flower truck.  The straw bales are to be transported in 
separate covered trailers to Washington DC. 

3.2 INSTALLATION  

A. To plant vegetables in straw bales [Refer to Section 32 94 00 - Planting Accessories], cut out 2 – 8’ x 8’ squares with a 4" 
depth.  Fill the area with soil mix.   Spread root ball of plant and insert in soil.   Lay an inch of compost around 
plant.   Saturate soil. 

 

END OF SECTION 32 93 00
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SECTION 32 94 00:  PLANTING ACCESSORIES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. and does not apply to 
the affordability contest of The Solar Homestead. 

B. This section describes the straw bales used on the site of The Solar Homestead. 

 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS  

A. Straw bales 

1. Available at national chain farm supply stores. 

2.2 PRODUCTS  

A. Straw bales 

1. Dimensions: 36” x 18” x 14” 

 

PART 3 - EXECUTION  

3.1 DELIVERY, STORAGE & HANDLING  

A. Transportation: The straw bales are to be transported in covered trailers to Washington DC. 

3.2 INSTALLATION  

A. Refer ground cover plan [L-102] of the Construction Documents for the layout of the straw bales. 

 

END OF SECTION 32 94 00
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SECTION 48 19 16:  ELECTRICAL POWER GENERATOR INVERTERS 

PART 1 - GENERAL 

1.1 SUMMARY  

A. This section includes all information for the photovoltaic power system inverters for The Solar Homestead. 

1.2 SYSTEM DESCRIPTION  

A. The Photovoltaic Inverters are to be installed in the OMs to convert the solar energy into energy that is to be used by the 
house; to invert direct current to alternating current. 

1.3 SUBMITTALS 

A. Product Data  

 

PART 2 - PRODUCTS  

2.1 MANUFACTURER  

A. Kaco 

38 Keyes Avenue 

Suite 102 

San Francisco, CA, 94129 

Phone: 415-931-2046 

www.kaco-newenergy.com 

1. Available through Graybar Electric Company. 

2755 Peters Creek Parkway 

Winston-Salem, NC 27127 

Phone: 336-724-2461 

www.graybar.com 

2.2 PRODUCT 

A. Kaco Grid-Tied Inverter 

Inverter Manufacturer Model Number Voltage Rating [kVA or KW] CSI Number 

KACO blueplanet 2502xi 550 2.5 KW 48 19 16.A1 
 

KACO blueplanet 5002xi 600 5 KW 48 19 16.A2 
 

1. Location: OM Closet 1, OM Closet 3, Outdoor Kitchen Mechanical Closet 

2. Compliant with UL 1741, IEEE 1547, CSA 22.2 C US 

 

PART 3 - EXECUTION  

3.1 INSTALLATION 
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A. Install in accordance with manufacturer’s recommendations. 

 

END OF SECTION 48 19 16 
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HONDA GENERATOR ENGINE GX390 

[RELATED SECTION 01 51 13]  

 

Model Number: EU6500IS 

Location: Construction Staging Area 

Dimensions: 

Length: 33-1/2” 

Width: 26-3/8” 

Height: 27-1/2” 

Weight: 260 lbs 

Features:  

Noise Level: 60 dB 

Displacement: 389 cc 

Starting system: recoil, electric 

Fuel tank capacity: 4.5 gal 

Run time per tankful: 4.7 hrs. @ rated load, 14 hrs. @ 1/4 load 

Electrical: 

 Wattage: 6500 W 

 Voltage: 120/240 V 

Available: Lowes 
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ULTRA TECH CONTAINMENT 

[RELATED SECTION 01 51 13] 

 

Model Number: UTI-2351  

Location: Construction Staging Area 

Dimensions: 

Length: 54”  

Width: 29-3/4” 

Height: 3-1/2” 

Weight: 102 lbs 

Features:  

 Sump: 16.5 gal 

 Suitable for 5 gal 

 Optional 2’ x 4’ grating 

Approval Certificates 

 EPA storage regulations 

Available: The Tank Depot 

Price: $156.80 
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SIMPSON TIE 4X4 CONNECTOR  

[RELATED SECTION 06 05 23]  

 

Model Number: ABA44 

Location: under Site Wall 

Dimensions: 

Length: 3-1/8” 

Width: 3-9/16” 

Height: 3-1/16” 

Finish: galvanized  

Features: 

 1/2” anchor diameter 

 16 gauge plate 

 16 gauge base cover 

 6-10d nails 

Available: Lowes 
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SIMPSON TIE 6X6 CONNECTOR 

[RELATED SECTION 06 05 23]  

 

Model Number: ABE66 

Location: under Ramps and Deck 

Dimensions: 

Length: 5-7/16” 

Width: 5-1/2” 

Height: 3-1/8” 

Finish: galvanized  

Features: 

 5/8” anchor diameter 

 12 gauge plate 

 14 gauge base cover 

 8-16d nails 

Available: Lowes 
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MOISTURE RESISTANT SHEATHING BOARD 

[RELATED SECTION 06 16 53] 

 

Model Number: Sheetrock® Mold Tough™ 

Location: Core Module Bath 

Dimensions: 

Length: 8’  

Width: 4’  

Depth: 1/2” 

Features: 

 Enhanced protection against mold and mildew 

 Moisture resistant 

Approval Certificates: 

 UL Listed 

 Fire Class A 

Available: Lowes 

Price: $11.47 
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BLACK LOCUST WOOD VANITY 

[RELATED SECTION 06 20 23] 
 

Model Number: Custom 

Location: Core Module Bath 

Dimensions: 

Top of vanity [W x D]: 24” x 24” 

Base of vanity [W x H]: 30” x 24” 

Finish: natural white vinegar stain and protective clear coat 

Features:  

Board size: 5-1/2” 

Weight: 48.2  lbs/ft3  

High resistance to insects & decay 
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GRAINGER DELRIN 

[RELATED SECTION 06 61 00] 
 

Model Number: 2VEP6 

Location: Core Module Bath 

Dimensions: 

Length: 12” 

Width: 12” 

Depth: 1/4" 

Finish: white 

Features:  

 150 food contact grade 

Temperature range: 32°F- 180°F 

 Tensile strength: 11,000 psi 

Continuous use temperature: 180°F 

Heat deflection temperature: 250°F 

Available: Grainger 

Price: $22.77 
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POLYGAL POLYCARBONATE SHEET 

[RELATED SECTION 06 64 00] 
 

Model Number: Titan Sky  

Location: Bedroom Module, Flex Space, Core Module 

Dimensions: 

Length: 8’ 

Width: 4’ 

Depth: 16 mm for Flex Space and Bedroom Module 

Depth: 8 mm for Core Module 

Weight: 0.51 lb/ft2 [2500 g/m2] 

Finish: ice 

Features:  

 Light transmission: 32% 

U-factor: 2.08 

Minimum radius for cold bending arches: 9’-2” 

Available: Polygal 
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ULINE 20”X36” BURLAP SACK 

[RELATED SECTION 06 80 00] 

 

Model Number: S-12332 

Location: underneath Ramps, Deck, Site Walls 

Dimensions [L x W]:  

 Length: 20” 

 Width: 36” 

Weight: 10 oz 

Features: 

 Capacity: maximum of 50 lbs 

Available: Uline 

Price: $3.46 
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ULINE 36”X48” BURLAP SACK 

[RELATED SECTION 06 80 00] 

 

Model Number: S-15524 

Location: underneath scissor jacks 

Dimensions [L x W]:  

 Length: 36” 

 Width: 48” 

Weight: 10 oz 

Features: 

 Capacity: maximum of 50 lbs 

Available: Uline 

Price: $3.46 
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ABESCO ABS FOUNDATION PADS 

[RELATED SECTION 06 80 00] 
 

Model Number: 513 

Location: underneath Ramps, Deck, Site Walls, scissor jacks 

Dimensions:  

 Length: 24” 

 Width: 24” 

 Depth: 1” 

Available: Abseco 
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RUBBERFORM RECYCLED RUBBER PADS 

[RELATED SECTION 06 80 00] 
 

Model Number: Custom 

Location: underneath Ramps, Deck, Site Walls, scissor jacks 

Dimensions:  

 Length: 14” 

 Width: 14” 

 Depth: varies between 1/2" to 1” depending on site 

Features: 

Compressive design loads up to 1,500 psi 

Ultimate compressive strength of 10,000 psi 

Available: RubberForm Recycled Products 
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DUPONT TYVEK THERMAWRAP 

[RELATED SECTION 07 13 00]  
 

Model Number: D13499991 

Location: Main House and Flex OM 

Dimensions:  

 Length: 150’ 

 Width: 9’ 

Features: 

 R-Value: R-2 

Roll size: 900 ft2 

Perm rating: 54 

Air penetration resistance: 0.001 cfm/ft2@1.57 psf 

Water vapor transmission: 160 g/m2-24 hrs and 250 g/m2-24 hrs 

Water penetration resistance: 210 cm 

UV exposure: 120 days 

Available: Lowes 

Price: $147 
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GRACE ICE AND WATER SHIELD 

[RELATED SECTION 07 13 26] 
 

Model Number: 5003002 

Location: Main House and Flex OM 

Dimensions:  

 Length: 75’ 

 Width: 36” 

 Depth: 40 mil 

Weight: 62 lbs 

Color: gray-black 

Features: 

 Rolls per pallet: 35 

 Tensile strength: MD 33 lbf/in 

 Elongation membrane: 250% 

 Low temperature flexibility: -20°F 

 Adhesion to plywood 5.0 lbs./in. width 

 Permeance: .05 perms 

Available: Lowes 

Price: $133 
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GREENGUARD TYPE IV 1” BOARD INSULATION 

[RELATED SECTION 07 21 13] 
 

Location: Main House and Flex OM 

Dimensions:  

 Length: 8’ 

 Width: 4’ 

Features: 

 Extruded polystyrene 

Thickness: 1" 

R-value: 5 

Edge treatment: square edge 

Minimum compressive strength: 25 psi 

Thermal conductivity: 0.2 BTU-in 

Flame spread: 15 

Smoke development: 140 

Available: Lowes 
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JOHN MANVILLE UN-FACED FIBERGLASS BATT INSULATION 

[RELATED SECTION 07 21 16] 

 

Model Number: U-1330  

Location: Main House and Flex OM interior walls 

Dimensions [L x W]:  

 Length: 93” 

 Width: 15” 

Features: 

Thickness: 3-1/2" 

R-Value: 13 

Coverage: 106.56 ft2  

Formaldehyde-free fiber glass 

Available: Lowes 
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JOHN MANVILLE KRAFT-FACE FIBERGLASS BATT INSULATION 

[RELATED SECTION 07 21 16] 

 

Model Number: K834  

Location: Main House and Flex OM exterior walls 

Dimensions:  

 Length: 96” 

 Width: 24” 

Features: 

Thickness: 6-1/2" 

R-Value: 19 

Coverage: 144 ft2  

Formaldehyde-free fiber glass 

Available: Lowes 
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ICYNENE INSULATION 

[RELATED SECTION 07 21 19] 
 

Model Number: MD-R-200 

Location: Main House and Flex OM floor and roof, northeast corner of the Bay Window, 
south wall of the Core Module 

Features: 

Thermal resistance: R/in = R5.2 hr. ft2 °F/BTU 

Water vapor transmission properties:  1.3 Perms @ 3” 

Surface burning characteristics @ 2” thickness: flame spread of ≤25 and smoke development of ≤450 

Water absorption: 0.57% by Volume 

Available: Home Energy Partners
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VAPROSHIELD WALLSHIELD WATER-RESISTIVE BARRIER 

[RELATED SECTION 07 25 00]  

 

Model Number: 10309000 

Location: east wall of OM Closets 

Dimensions:  

 Length: 59” [1.5 m] 

 Width: 164’ [50 m] 

Weight: 34lbs [12 kg] 

Color: black 

Features: 

 Water vapor transmission: 212 perms 

Triple layer spun bond polypropylene 

Available: Premier Building Products 
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VAPROTAPE UV BLACK 

[RELATED SECTION 07 25 00]  

 

Model Number: 60304500 

Location: east wall of OM Closets  

Dimensions [L x W]:  

 Length: 50’ 

 Width: 4” 

Weight: 4 lbs 

Color: Black 

Available: Premier Building Products 
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VERTICAL CEDAR SIDING 

[RELATED SECTION 07 46 23] 

 

Location: exterior of Main House 

Dimensions: 

 Width: 8” 

 Depth: 1” 

Finish: Mark Twain Gray Brick 

Features: 

Channel rustic milled 8” cedar siding with 6” exposure attached to 
furring strips 

Species: Western Red Cedar 

Product pattern: Channel Siding 

Grade: Select Knotty 

Grading agency paragraph: NLGA para. 204a 

Moisture content: Kiln-dried 

Surface to be exposed: Sawn Face 

Available: Lowes 

Price: $25.87 
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HIGHLAND CRAFTSMEN BARK HOUSE PIONEER SHINGLE 

[RELATED SECTION 07 46.23.13] 

 

Location: Flex OM, exterior of Main House south wall 

Dimensions: 

 Length: 26” 

 Width: 6” minimum to 4’ maximum [average 13” and wider] 

 Depth: 1/2” minimum to 7/8” maximum 

Finish: yellow poplar 

Features: 

Moisture content: approximately 6-8% guaranteed Kiln Dried & Heat Sterilized 

Squared: re-squared to exact 90 degree edges for precise installation 

Appearance graded for performance and appearance. 100% usable sound bark.  No open defect, no brown scaly bark. 

Available: Highland Craftsmen, Inc. 
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G.M.C ROOF FELT 

[RELATED SECTION 07 46 23.13]  

 

Model Number: No. 30 Felt 

Location: Main House, OM Closets, Flex OM 

Dimensions: 

 Length: 72’ 

 Width: 36” 

Color: Black 

Features: 

 Flat roof type: felt 

 Use: water proofing material 

Available: Lowes 

Price: $17.00 
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FIRESTONE THERMOPLASTIC POLYOLEFIN MEMBRANE 

[RELATED SECTION 07 54 23] 
 

Model Number: UltraPly TPO 

Location: Main House, OM Closets, Flex OM 

Dimensions: 

 Length: 72’ 

 Width: 36” 

 Depth: 0.045” 

Color: white 

Features: 

 0.060” over the reinforcing scrim[top-ply thickness] 

 Flat roof type: felt 

 Use: water proofing material 

 Elongation at reinforcement break: 25% 

 Tearing strength: 120 lbf  

 Water absorption: less than 3% 

Available: Firestone  
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FIRESTONE TAPERED INSULATION 

[RELATED SECTION 07 54 23] 

 

Location: Main House, OM Closets, Flex OM 

Dimensions: 

 Length: 4’ 

 Width: 8’ 

 Thickness: 1” to 2-1/2” 

Features: 

 Compressive strength: 20 psi 

 Dimensional stability: 2% linear change 

 Moisture vapor transmission: less than 1 perm 

Water absorption: less than 1% volume 

Density: 2 pcf 

Available: Firestone 

 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 394 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 395 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 396 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 397 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 398 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 399 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

   



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 400 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

XERO FLOR ROOT BARRIER 

[RELATED SECTION 07 55 63]  

 

Model Number: XF112 

Location: Flex OM 

Features: 

Installed on top of the roof membrane and below the 
other green roof components.  

Water-impermeable sheet of 20mil low density 
polyethylene [LDPE]. 

Approval Certificates: 

 ASTM D1593 

ASTM D1505 

ASTM D638 

ASTMD751 

ASTM D101C Method 2065 

ASTM D1004 

ASTM G22 

ASTM 1203 

ASTM D746 

ASTM D1204 

ASTM D5397 Method A 

ASTM E96 

FTMS 101C 

Available: Xero Flor America 
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XERO FLOR DRAIN MAT 

[RELATED SECTION 07 55 63]  

 

Model Number: XF108H 

Location: Flex OM 

Dimensions: 

 Length: 197’ 

 Width: 39-3/8” 

Weight: .080 lbs / ft² 

Features: 

Area: 646 ft² 

Thickness: 11/16” 

 Polymer: PET/PA 

 Water flow capacity pressure [psf]: 500-2000 

 Water flow rate [gla/min/ft²]: 17.5-3.0 

A layer of flexible, non-woven, entangled polymeric filaments with a perforated, geotextile filer-fabric bonded to one side. 

Approval Certificates: 

 ASTM D5993 

ASTM D1777 

ASTM D4632 

Available: Xero Flor America 
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XERO FLOR RETENTION FLEECE 

[RELATED SECTION 07 55 63]  

 

Model Number: XF157 

Location: Flex OM 

Dimensions: 

 Length: 66’ 

 Width: 65” 

Weight: 30 oz /yd² 

Features: 

Area: 357.5 ft² 

Thickness: 5/16” 

 Polymer: PET/PA 

 Water retention: .19 gal /ft² 

 Blend of recycled, synthetic fibers with a saturated weight of no more than 1.5 psf 

Approval Certificates: 

 ASTM D3776 

ASTM D1777-96 

ASTM D5034 

Available: Xero Flor America 
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PERMASNAP PARAPET WALL COPING 

[RELATED SECTION 07 65 00] 

 

Location: Main House 

Dimensions: 

 Length: 10’ 

 Width: 13” 

Finish: anodized aluminum 

Features: 

 24 gauge 

 Leg size: 4” 

Approval Certificates: 

 ASTM D3776 

ASTM D1777-96 

ASTM D5034 

Available: Hickman 
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KOLBE ULTRA SERIES INSWING ENTRANCE DOORS 

[RELATED SECTION 08 14 23.13] 

 

Location: Main House, Flex Space 

Features: 

Extruded aluminum clad exterior 

Fluoropolymer exterior finish 

Wood interior 

R-5 double glazed glass 

Available: Kolbe & Kolbe Millwork Co. 
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MASONITE FLUSH POCKET DOOR 

[RELATED SECTION 08 14 73] 

 

Location: Core Module 

Dimensions: 

 Width: 3’ 

 Height: 80” 

 Depth: 1-3/4” 

Features: 

 Smooth finish, primed for painting 

 Solid core construction 

 Birch veneer 

Laminated galvalume sheet on side facing the bathroom 

Grey Benjamin Moore paint on side facing the hallway 

Available: Home Depot 
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KAWNEER ENCORE THERMAL FRAMING SYSTEM 

[RELATED SECTION 08 43 13] 

 

Model Number: Custom 

Location: Living Module 

Dimensions: 

 Width: 8’ 

 Height: 6’ 

Features: 

1-3/4” sight line with a 3-9/16” depth 

Screw spline system 

Outside glazed 

Thermal break via Polymer glazing clip 

Available: Kaweer 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 416 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 417 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 418 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

KOLBE CLAD CASEMENT OPERATING WINDOWS 

[RELATED SECTION 08 52 13] 

 

Location: Main House, Flex Space 

Features: 

Extruded aluminum clad exterior 

Fluoropolymer exterior finish 

Wood interior 

R-5 double glazed glass 

Available: Kolbe & Kolbe Millwork Co. 
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PLEXIGLASS SG PLUS 

[RELATED SECTION 08 63 00] 

 

Location: Core Module 

Dimensions: 

 Length: 16’ 3-1/2” [4966 mm] 

 Width: 8’ 3” [2515 mm] 

 Height: 1/8” [4.5 mm] 

Color: colorless 

Features: 

 Critical craze stress: 1600 psi 

 Impact energy: 39 in/lbs  

Available: Altuglas International
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JOHNSON POCKET DOOR FRAME 

[RELATED SECTION 08 71 00] 

 

Model Number: 203070PF 

Location: Core Module 

Dimensions: 

Height: 84”  

 Width: 36” 

 Depth: 1-3/4” 

Finish: Brushed nickel plated  

Features: 

 Maximum door size [W x H x D]: 36” x 96” x 1-3/4” 

 Maximum door weight: 300 lbs 

Available: Lowes 
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STANLEY POCKET DOOR LATCH 

[RELATED SECTION 08 71 00] 

 

Model Number: V1951 

Dimensions: 

 Length: 1-1/4” 

 Width: 1-1/4” 

Finish: Satin nickel 

Features: 

 Clear lacquer coating 

 Fits doors from 1-1/4” to 1-5/8” 

 Latching mechanism to lock door 

 Door can be unlocked using a screwdriver 

Available: Lowes  
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STANLEY  3”X3” SQUARE CORNER RESIDENTIAL HINGE 

[RELATED SECTION 08 71 00] 

 

Model Number: 081080 

Dimensions: 

 Length: 3” 

 Width: 3” 

Finish: Brushed nickel plated [14] 

Features: 

 For use on lightweight residential doors in low frequency applications 

 Non-rising removable flush pin 

 Five knuckle, full mortise design 

Available: Lowes

javascript:window.open('showPic.asp?PID=081080&PIC=catalog_images/mid_res/081080_mid_res.jpg&SDesc=3&quot;x3&quot; Bright Nickel Plated(14) Square Corner Residential Hinge','_new','width=640px,height=550px,left=10,top=10,scrollbars');window.location=self.location
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GATEHOUSE BALL CATCH 

[RELATED SECTION 08 71 00] 

  

Model Number: 20482TNXLG 

Finish: satin nickel 

Available: Lowes 

Price: $5.22 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 436 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 437 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

CONTEMPORARY MODERN FLUSH PULL SIG 

[RELATED SECTION 08 71 00] 

  

Model Number: 720 

Finish: stainless steel 

Available: Contemporary Door Hardware 

Price: $38.00 
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GUDEN CONTINUOUS HINGE 

[RELATED SECTION 08 71 00] 

 

Model Number: SS10090810-96 

Dimensions: 

 Length: 8’ 

Finish: stainless steel 

Available: Guden 
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S & S SERIES 1300 

[RELATED SECTION 08 71 00] 

 

Model Number: 1311x96 

Dimensions: 

 Length: 8’ 

Finish: stainless steel 

Available: S & S 
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80/20 MAGNETIC DOOR CATCH 

[RELATED SECTION 08 71 00] 

 

Model Number: 9315 

Dimensions: 

 Length: 2-1/8” 

 Width: 3/4” 

 Height: 5/8” 

Finish: Aluminum 

Features: 

 Mounts directly to aluminum extrusions with two self-drilling screws 

 Includes a steel striker plate and [1] 6-32 x .375” FHSCS 

Available: Lowes 

http://img2.fastenal.com/productimages/0951364_hr4c.jpg
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STANLEY BOX TROLLEY HANGER 

[RELATED SECTION 08 78 00]  

 

Model Number: 411020 

Location: Living Module 

Finish: zinc plated [2C] 

Features: 

 Capacity: 450 lbs [225 lbs per hanger] 

 Includes 2 hangers, 4 single track slide mount brackets, 2 end caps 

Available: Stanley Hardware 
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 NATIONAL HARDWARE PLAIN BOX RAIL 10’ 

[RELATED SECTION 08 78 00]  

 

Model Number: 5114 N104-901 

Location: Living Module 

Dimensions: 

 Length: 10’ [3048 mm] 

Finish: galvanized  

Features: 

 Capacity: 600 lbs 

 Includes 24” oc brackets 

Available: New River Building Supply 
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NATIONAL HARDWARE PLAIN BOX RAIL 12’ 

[RELATED SECTION 08 78 00]  

 

Model Number: 5114 N104-950 

Location: Living Module 

Dimensions: 

 Length: 12’ [3658 mm] 

Finish: galvanized 

Features: 

 Capacity: 600 lbs 

 Includes 24” oc brackets 

Available: New River Building Supply 
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CUSTOM MIRRORS 

[RELATED SECTION 08 63 00] 

 

Model Number: 42209 

Location: Core Module, Flex Bath 

Dimensions: 

 Width: 30” 

 Height: 60” 

Depth: 1/4" 

Features: 

 Frameless  

 Polished edges 

 Cut down to custom sizes needed 

Available: Lowes 

Price: $159.79
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5/8” GYPSUM WALLBOARD 

[RELATED SECTION 09 29 00] 

 

Model Number: 14211011308 

Location: Main House, Flex Space 

Dimensions: 

 Length: 8’ 

 Width: 4’ 

 Depth: 5/8” 

Color: White 

Features:  

Facing: paper 

Fire resistant 

Availability: Lowes 

Price: $8.49 
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1/2” GYPSUM WALLBOARD 

[RELATED SECTION 09 29 00] 

 

Model Number: 1248LLT080000 

Location: Flex OM 

Dimensions: 

 Length: 8’ 

 Width: 4’ 

 Depth: 1/2” 

Color: White 

Features:  

Fire resistant 

Availability: Lowes 

Price: $6.70 
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SERIOUS QUIETROCK SOUNDPROOF DRYWALL 

[RELATED SECTION 09 29 00] 

 

Model Number: 510 

Location: Bedroom Module 

Dimensions: 

 Length: 9’ 

 Width: 4’ 

 Depth: 1/2” 

Weight: 2.25 lbs/ft2  

Color: White 

Features:  

Paper faced gypsum 

Sound-absorbing viscoelastic polymer core  

Approval Certificates: 

 UL Listed 

Availability: Serious Materials 
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SERIOUS QUIETSEAL 

[RELATED SECTION 09 29 00] 

 

Location: Bedroom Module 

Weight: 14.1 lbs/gallon 

Color: yellow 

Features:  

Layer thickness: 1/16” 

Drying time: remains soft 

Engageability: -10°F 

Storage temperature: 40-100°F, do not freeze 

Availability: Serious Materials 
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SERIOUS QUIETPUTTY 

[RELATED SECTION 09 29 00] 

 

Model Number: 380 

Location: Bedroom Module 

Dimensions: 

 Length: 7” 

 Width: 7” 

 Depth: 1/8” 

Weight: 6 oz/pad 

Color: blue/green  

Features:  

Unit Size: 10 pads/box 

Availability: Serious Materials 
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SCHLUTER KERDI 

[RELATED SECTION 09 34 00] 

 

Model Number: KERDI 200/5M 

Location: Core Module Bath 

Dimensions: 

 Length: 16’-5” 

 Width: 3’-3” 

Depth: 8 mil 

Finish: orange 

Features:  

 Area: 54 ft2  

Availability: Grainger 
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HARDWOOD STRIP FLOORING 

[RELATED SECTION 09 64 29] 

 

Model Number: 5CHARWOPF 

Location: Main House  

Dimensions: 

Length: 84” 

Width: 5” 

Features:  

 15 year warranty 

Availability: national chain lumberyards and online hardwood floor stores 
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ICI PREP AND PRIME SEALER 

[RELATED SECTION 09 93 23] 

 

Model Number: 1060-1200 

Location: Main House and Flex Space interior walls 

Color: white 

Solids:  

Volume: 34% 

Weight: 48% 

Features:  

 Dry Time: 30-60 mins. 

 Coverage per Gallon: 400²ft. 

Availability: Boone Paint & Interiors 
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BENJAMIN MOORE INTERIOR LATEX PAINT 

[RELATED SECTION 09 93 23] 

 

Model Number: W626 4X 

Location: Core Module Walls and Bedroom Closet Doors 

Finish: Eggshell 

Color: Gray 

Solids:  

Volume: 35% 

Weight: 45% 

Features:  

 Dry time: 2 hrs. 

 Coverage per gallon: 400-450²ft. 

Availability: Boone Paint & Interiors 
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GLIDDEN ULTRA-HIDE 150 INTERIOR EGGSHELL PAINT 

[RELATED SECTION 09 91 23] 

 

Model Number: 1412-0110V 

Location: Main House ceiling and walls 

Finish: eggshell 

Color: ruffled feathers 

Solids:  

Volume: 32% 

Weight: 45% 

Features:  

 Dry time: 30-60 min. 

 Flame spreading rating: class A 

 Shelf Life: 1 year unopened 

Availability: Boone Paint & Interiors 
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GLIDDEN ULTRA-HIDE 150 INTERIOR EGGSHELL PAINT 

[RELATED SECTION 09 91 23] 

 

Model Number: 1412-0110V 

Location: Flex Space Walls and Ceiling 

Finish: eggshell 

Color: white tint base 

Solids:  

Volume: 32% 

Weight: 45% 

Features:  

 Dry time: 30-60 min. 

 Flame spreading rating: class A 

 Shelf life: 1 year unopened 

Availability: Boone Paint & Interiors 
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ZAR EXTERIOR STAIN 

[RELATED SECTION 09 93 13.13] 

 

Model Number: 812 

Location: Main House exterior siding 

Finish: dark tint base 

Color: matched to mark twain gray brick 

Solids:  

Volume: 22% to 24 % 

Weight: 24% to 29% 

Features:  

 Dry time: 1 to 2 hrs. 

 Coverage: 300 to 400 ft. per gal. 

 pH: 8.0 to 9.0 

Availability: Lowes 
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SUPERDECK PRESSURE TREATED WOOD STAIN 

[RELATED SECTION 09 93 13.13] 

 

Model Number: DB 2001 

Location: Great Porch and Deck Deck Boards 

Finish: cedar 

Features:  

 Density: 7.14 lbs./gal 

Availability: Boone Paint & Interiors 
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BENJAMIN MOORE ARBORCOAT WATERBORNE EXTERIOR STAIN 

[RELATED SECTION 09 93 13.13]  

 

Model Number: 636 00 

Location: Canopy, Great Porch Columns, Interior Floors, Interior Door Trim 

Finish: clear coat 

Features:  

 Dries by evaporation, coalescence 

Coverage: 400-600² ft. 

Density: 7.14 lbs./gal 

Viscosity: 62 +/- 2 KU 

Gloss, sheen: low luster 

Availability: Boone Paint & Interiors 
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DAZIAN ECO-TRAPEZE 

[RELATED SECTION 10 11 46] 

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of the Solar Homestead.  

 

Model Number: N143753 

Location: Living Module  

Dimensions: 

Width: 120” 

Weight: 19.60 oz. (linear), 5.8 oz. (square) 

Finish: white  

Available: Dazian 

Price: $24.95/yd 
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IKEA GRUNDTAL TOILET ROLL HOLDER 

[RELATED SECTION 10 28 00] 

 

Model Number: 200.478.98 

Location: Core Module Bath and Flex Bath 

Dimensions: 

Length: 7-1/8”  

Width: 4-3/4”  

Height: 1-5/8” 

Weight: 1 lb 

Finish: stainless steel  

Available: Ikea 

Price: $4.99 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 530 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 531 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

IKEA SAVERN HANGER 

[RELATED SECTION 10 28 00]  

 

Model Number: 001.626.67 

Location: Core Module Bath 

Dimensions: 

Length: 4-3/8” 

Width: 3”  

Height: 1-1/8” 

Finish: chrome 

Features:  

 Package contains 2 hangers 

Available: Ikea 

Price: $4.99 
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GATCO LATITUDE TOWEL BAR 

[RELATED SECTION 10 40 00]  

 

Model Number: 4291 

Location: Core Module Bath 

Dimensions: 

Length: 18” 

Width: 2”  

Height: 2” 

Weight: 10 lb 

Finish: satin nickel 

Available: Lowes 

Price: $26.48 
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GUARDIAN CB-12 ROOF ANCHOR 

[RELATED SECTION 10 40 00]  

 

Model Number: 00645 

Location: roof of the Main House and OM Closets 

Dimensions: 

Height: 12” 

Length: 16” 

Width: 16” 

Features: 

 Universal base plate 

Durable galvanized finish 

Fasteners provided for wood and steel 

Post extends past roofing substrate to keep attachment point high enough that it is still accessible after the roof is complete 

Round post works with most off-the-shelf flashing kits 

Available: Guardian Fall Protection 
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GUARDIAN D-BOLT ANCHORS 

[RELATED SECTION 10 40 00]  

 

Model Number: 00370 

Location: Great Porch Canopy 

Weight: 3.5 lbs 

Features: 

 5/8” hole 

 Intermediary for securing a connecting device to an anchorage point 

Available: Guardian Fall Protection 
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TOSHIBA LAPTOP COMPUTER 

[RELATED SECTION 11 28 13] 

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of The Solar Homestead. 

 

Model Number: L670D-ST2N04 

Location: Main House  

Dimensions: 

Depth: 1-1/2”  

Width: 16-1/4”  

Height: 10-1/2” 

Finish: black  

Features:  

 AMD Turion II Dual-Core Processor P560 

Operating system: Genuine Windows 7 Home Premium  

Graphics engine: ATI Mobility Radeon HD 4250 

Memory: 4GB DDR3 1066 MHz memory 

Hard drive: 500 GB HDD [5400 rpm] 

Display size: 17.3” widescreen 

Audio: standard stereo speakers, microphone jack, headphone jack 

Communication: webcam and microphone built into LCD bezel 

Wi-Fi wireless networking  

Electrical: 

 Wattage: 65 auto-sensing 

Voltage: 100-240/ 50-60 Hz input 

Battery: Li-lon [48Wh, 6-Cell] 

Approval Certificates: 

 Energy Star Qualified 

RoHS Compliant 

EPEAT Gold 

Available: Toshiba 

Price: $699.00 
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LG 3-DOOR FRENCH DOOR REFRIGERATOR 

[RELATED SECTION 11 31 13] 

 

Model Number: LFC21776ST 

Location: Living Module 

Dimensions: 

Width: 35-3/4” 

Height: 69-3/4” 

Depth: 30” 

Weight: 278 lbs 

Finish: Stainless Steel 

Features: 

Total Capacity: 20.7 cu. ft. 

Freezer Type: Pull-out Drawer 

Refrigerator Capacity: 14.7 cu. ft. 

Freezer Capacity: 6.0 cu. ft. 

Counter Depth [in.]: 23 5/8" [Depth Less Door] 

Multi-Air Flow Cooling: Yes 

Temperature Controls: Internal LED Touch Pad 

LoDecibel™ Operation: Yes 

LED Interior Light: Yes 

Shelf Construction: Spill Protector™ Tempered Glass 

Crisper Bins: 2 Humidity Crispers / 1 Bonus Drawer 

Foam Door Insulation: Yes 

Hidden Hinges: Yes 

Toe Grille: Yes 

Approval Certificates: 

Energy Star Qualified 

Available: The Home Depot 

Price: $2,199.00 
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BOSCH INDUCTION COOKTOP WITH TOUCH CONTROL 

[RELATED SECTION 11 31 13] 
 

Model Number: NIT3065UC 

Location: Living Module 

Dimensions: 

Width: 31” 

Height: 1/4” + 4-1/8” 

Depth: 21-1/4” 

Weight: 39 lbs 

Features: 

 Number of induction elements: 4 

 Total number of cooktop burners: 4 

 Front Left Heating Element: 2.2kW, 9” Diameter 

 Back Left Heating Element: 1.4kW, 6” Diameter 

 Back Right Heating Element: 2.4kW, 11” Diameter 

 Front Right Heating Element: 1.4kW, 11” Diameter 

 Burners with Booster: All 

 Minimum Distance from Counter Front: 2 ¼” 

 Minimum Distance from Rear Wall: 2” 

 Power Cord Length: 37” 

Electrical: 

Watts: 7,200 W 

Current: 40 A 

Volts: 208-240 V 

Frequency: 60 Hz 

Approval Certificates: 

CSA 

Available: Lowes 
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BOSCH 30” WALL MOUNT CHIMNEY HOOD 

[RELATED SECTION 11 31 13] 
 

Model Number: DKE9605PUC 

Location: Living Module 

Dimensions: 

Width: 30” 

Height: 28-1/8” – 43-5/16” / 31-3/4” – 46 13/16” 

Depth: 20-7/16” 

Weight: 50 lbs 

Finish: Brushed Stainless Steel, Glass 

Features: 

Plug type: 120V-3 prong 

Operating Mode: Convertible: Ducted / Recirculating 

Motor location: Installed in flue 

Power cord length [in]: 51 2/16 '' 

Maximum CFM: 600 cu ft mi 

Diameter of air duct top: 6” 

Number of lights: 2 

Total power of the lamps [W]: 40 W 

Required distance above cooktop/ranges: 30”/30” 

Electrical: 

Watts: 580 W 

Volts: 110 V 

Frequency: 60 Hz 

Approval Certificates: 

ETL 

Available: Lowes 

Price: $1,259.10 
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BOSCH 30” SINGLE WALL OVEN   

[RELATED SECTION 11 31 13] 
 

Model Number: HBL3350UC 

Location: Living Module 

Dimensions: 

Width: 29-3/4” 

Height: 29-1/16” 

Depth: 23-7/8” 

Weight: 167 lbs 

Finish: Stainless Steel 

Features: 

Cooking method first cavity: Bake, Broil, Top heating, 1/3 bottom heat, Warm 

Cleaning system - cavity 1: Self Clean 

Included accessories: 2 x Oven racks /upper 

Cavity type: Shelf support rails 

Plug type: Fixed connection, No plug 

Power cord length [in]: 50'' 

Electrical:  

Wattage: 5,800 W 

Voltage: 240/208 V 

Current: 30 A; 25 A 

Frequency: 60 Hz 

Approval Certificates: 

CSA 

Available: Lowes 

Price: $1,304.10 
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BOSCH ASCENTA INTEGRA DISHWASHER 

[RELATED SECTION 11 31 13] 

 

Model Number: SHX4AP05UC 

Location: Living Module 

Dimensions: 

Width: 23-1/2” 

Height: 33-7/8” 

Depth: 24” 

Weight: 99 lbs 

Finish: Stainless Steel  

Features:  

Installation: Built-under 

Capacity: 14 place settings.  

4 wash cycles, 2 options 

Quick Wash: 30 Minutes or less 

Half Load Option of Small Loads 

Flow-Through Water Heater 

Triple Filtration System 

Electrical: 

 Wattage: 1400 W 

 Current: 12 A 

 Voltage: 120 V 

 Frequency: 60 Hz 

Efficiency: 

 279 kwh/yr 

 EcoSense Reduces Energy Usage up to 20% 

Approval Certificates: 

 NSF- Eliminates 99.9% of Bacteria 

Energy Star Qualified 

Available: Lowes 

Price: $629.10 
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BOSCH CLOTHES STACKABLE WASHER 

[RELATED SECTION 11 31 23] 

Model Number: WAS24460UC 

Location: Laundry Closet 

Dimensions: 

Width: 23-1/2” 

Height: 33” 

Depth: 23-1/2” 

Weight: 168 lbs 

Finish: White, Stainless Steel Tub 

Features: 

Capacity: 3.4 cu ft 

Start delay time max: 24 Hrs. 

Maximum spin speed: 1,200 rpm 

Status indicator: LED-display   

Electrical: 

Wattage: 2,300 W 

Current: 12 A 

Voltage: 208-240 V 

Frequency: 60 Hz 

Efficiency: 

Energy consumption: 130 kWh/yr 

Water Consumption: 3904 gal/yr 

Approval Certificates: 

CE 

UL Safety Approval 

VDE 

Available: Lowes 

Price: $1,169.10 
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BOSCH CLOTHES STACKABLE DRYER 

[RELATED SECTION 11 31 23] 

 

Model Number: WTE86300US 

Location: Laundry Closet 

Dimension: 

Width: 23-1/2” 

Height: 33-3/16” 

Depth: 24-5/8” 

Weight: 99 lbs  

Finish: White 

Features: 

Capacity: 3.9 cu ft. 

Dryer type: Condensing 

Door hinge: Right-hand 

Plug type: 240V-4 prong 

Power cord length [in]: 57” 

Capacity cotton [Kg]: 7 kg 

Moisture monitoring system: Automatic thermal electric damp detect 

Electrical: 

Wattage: 2,800 W 

Current: 13 A 

Voltage: 240/208 V 

Frequency: 60 Hz 

Approval Certificates: 

CE 

CSA 

UL Safety Approval 

Available: Lowes 

Price: $989.10 
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BOSCH STACKING KIT 

[RELATED SECTION 11 31 23] 

 

Model Number: WTZ1600  

Location: Laundry Closet 

Finish: white 

Features:  

 Allows dryer to be stacked on washer 

 Pulls out to become shelf 

Available: Lowes 
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MITSUBISHI DLP PROJECTOR 

[RELATED SECTION 11 52 00] 

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of The Solar Homestead. 

 

Model Number: HC4000 

Location: Living Module 

Dimension: 

Width: 13-1/2” 

Height: 5” 

Depth: 10-1/2” 

Weight: 7.7 lbs 

Finish: Black 

Features:  

Projection Method: Front, ceiling, rear 

Economy Mode of Lamp Life: 5000 Hour 

Standard Mode Brightness: 1300 lumens 

Maximum Resolution: 1920 x 1200 

Diagonal Image Size: 300” 

Native Aspect Ratio: 16:9 

Contrast Ratio: 4000:1 

Vertical Keystone Correction: -15degrees /+15 degrees 

Video Signal Format: NTSC, Pal, SECAM 

Video Signal Standard: HDTV 

Scan Format: 1080p 

Number of HDMI: 2 

Available: Amazon.com 

Price: $1,159.99 
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LG 37” LCD HDTV 

[RELATED SECTION 11 52 00]  

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of The Solar Homestead. 

 

Model Number: 37LK450 

Location: Living Module 

Dimension:  

Width: 36” 

Height: 22-1/2” 

Depth: 3”  

Weight: 24.5 lbs  

Features:  

 Screen Size: 37” 

 Native Display Resolution: 1920 x 1080 

 Contrast Ratio: 100,000: 1  

 Dolby Digital Decoder 

 Surround System: Infinite Sound 

Electrical: 

 Wattage: 150 W 

 Standby Wattage: <0.1 

Voltage: 100-240 V 

Approval Certificates: 

 Energy Star Compliant 

Available: Best Buy 

Price: $539.99 
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SAMSUNG SPEAKERS 

[RELATED SECTION 11 52 00]  

 

This is a temporary facility that is only used for the purposes 
of the competition in Washington, D.C. and does not apply to 
the affordability of The Solar Homestead. 

 

Model Number: HW-C450 

Location: Living Module 

Dimension: 

Width: 37-1/2” 

Height: 3-1/2” 

Depth: 1-3/4”  

Weight: 28.7 lbs 

Finish: Black Ash 

Features:  

2.1 Channels 

 Audio Processing: Dolby Digital, DTS 

 Speakers: 2 Way 3 Front  

 Active Wireless Subwoofer 

 Bar Speaker 

 Connectivity: 1 Audio Output 

Electrical: 

 Wattage: 280 W 

Approval Certificates: 

Energy Star Qualified 

Available: Amazon.com 

Price: $319.00 
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SONY DVD PLAYER 

[RELATED SECTION 11 52 00]  

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of The Solar Homestead. 

 

Model Number: DVP-SR200P 

Location: Living Module 

Dimension: 

Width: 12-1/”2 

Height: 1-1/4” 

Depth: 8-1/4”  

Weight: 2.65 lbs 

Features:  

Video digital-to-analog converter: 12 Bit, 108 MHz 

Video formats: DVD-R DL read compatibility 

DVD playback 

Precision drive 3 

Audio digital-to-analog converter: 16 Bit, 192 kHz 

Electrical: 

Wattage: 9 W 

Voltage: 120 Vac 

Frequency:  60 Hz 

Approval Certificates: 

 Energy Star Qualified 

Available: Best Buy 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 582 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 583 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

SONY PLAYSTATION 3 

[RELATED SECTION 11 52 00]  

 

This is a temporary facility that is only used for the purposes of the competition 
in Washington, D.C. and does not apply to the affordability of The Solar 
Homestead. 

 

Model Number: CECH 2501A 

Location: Living Module 

Dimension: 

Width: 11-1/2” 

Height: 2-1/2” 

Depth: 11-1/2”  

Weight: 6.6 lbs 

Features:  

Cell broadband engine 

Audio output: LPCM 7.1ch, Dolby Digital, Dolby Digital Plus, Dolby TrueHD, DTS, DTS-HD, AAC 

Memory: 256 MB XDR Main RAM, 256 MB GDDR3 VRAM 

Hard disk: 2.5” Serial ATA 160 GB 

Input/output: Hi-Speed USB 2 

AV output Resolution: 1080p, 1080i, 720p, 480p, 480i 

Electrical: 

Wattage: 250 W 

Voltage: 120 Vac 

Frequency:  60 Hz 

Available: Walmart 
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IKEA SINK CABINET 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 798.705.00 

Location: Living Module 

Dimension: 

Width: 29-7/8” 

Height: 30-3/8” 

Depth: 24-3/4”  

Finish: Stainless Steel 

Features:  

 3/4" Thick frame construction 

Available: Ikea 

Price: $245.00 
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IKEA BASE CABINET 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 798.706.37 

Location: Living Module 

Dimension: 

Width: 14-7/8” 

Height: 30-3/8” 

Depth: 24-3/4”  

Finish: Stainless Steel 

Features:  

 3/4" Thick frame construction 

 Drawer has damper for silent closing 

 Wire baskets for storage 

 Door can be mounted from left or right 

Available: Ikea 

Price: $186.99 
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IKEA OVEN CABINET 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 298.459.28 

Location: Living Module 

Dimension: 

Width: 24” 

Height: 30-3/8” 

Depth: 24-3/4”  

Finish: White 

Available: Ikea 

Price: $120.99 
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IKEA HIGH CABINET 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 298.697.83 

Location: Living Module 

Dimension: 

Width: 15” 

Height: 88” 

Depth: 24-3/4”  

Finish: Harlig White 

Features:  

 3/4" Thick frame construction 

 Drawer has damper for silent closing 

 Wire baskets for storage 

 2 Reinforced shelves 

 Door can be mounted from left or right 

Available: Ikea 

Price: $399.95 
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IKEA CABINET COVER 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 101.418.44 

Location: Living Module 

Dimension: 

Width: 25-1/8” 

Height: 92-3/4” 

Depth: 3/4”  

Weight: 47 lbs 

Finish: Stainless Steel 

Available: Ikea 

Price: $105.00 
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IKEA WALL SHELF 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 000.114.28 

Location: Living Module 

Dimension: 

Length: 47-1/4” 

Depth: 10-5/8” 

Height: 7-7/8” 

Weight: 5 lbs 

Finish: Stainless Steel 

Available: Ikea 

Price: $26.99 
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IKEA CABINET GRIP 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 700.919.78 

Location: Living Module 

Dimension: 

Depth: 5/8” 

Finish: Stainless Steel 

Features: 

 Package contains 2 grips 

 Hole Spacing: 1-1/4" 

Available: Ikea 

Price: $3.99 
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IKEA PLINTH 

[RELATED SECTION 12 35 30.13]  
 

Model Number: 001.451.97 

Location: Living Module 

Dimension: 

Length: 88” 

Height: 4-1/4" 

Depth: 5/8” 

Finish: Stainless Steel 

Features: 

 Extra edging strip included 

 Cut to length 

Available: Ikea 

Price: $15.00 
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IKEA VANITY 

[RELATED SECTION 12 35 30.23]  
 

Model Number: 498.941.97 

Location: Flex Bath 

Dimension: 

Width: 31-1/2” 

Height: 36-1/4" 

Depth: 16-1/8” 

Finish: White 

Features: 

 Includes Sink Bowl 

 Shelf Edge for Soap 

Available: Ikea 

Price: $283.00 
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IKEA BUTCHER BLOCK 

[RELATED SECTION 12 36 19] 

 

Model Number: 000.864.14 

Location: Living Module 

Dimension: 

Length: 49-5/8”  

Thickness: 1-1/2" 

Depth: 25-5/8” 

Finish: Birch 

Features:  

Cut to Size 

Available: Ikea 

Price: $89.00 
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POTTER WATERFLOW ALARM SWITCH 

[RELATED SECTION 21 05 19]  

 

Model Number: VSR-S 

Location: Main House Mechanical Closet, Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Length: 5.56” [141.2 mm] 

 Width: 3.5” [89 mm] 

 Height: 2.34” [59.4 mm] 

Finish: die-cast, red enamel 

Features:  

 Service pressure: 300 psi [20.7 bar] 

 Maximum surge: 18 fps [5.5 m/s] 

Flow sensitivity range for signal: 4-10 gpm [15-38 lpm] 

Approval Certificates: 

 UL Listed 

ULC Listed 

CSFM Listed 

NYMEA Accepted 

Available: Lowes 
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PROPLUMBER PRESSURE GAUGE 

[RELATED SECTION 21 05 19]  

 

Model Number: PP100G 

Location: Main House Mechanical Closet, Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Diameter: 1” [25.4 mm]  
Finish: steel 

Features: 

Maximum rated pressure: 100 psi 

Available: Lowes 
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VICTAULIC K4.2 RESIDENTIAL HORIZONTAL SIDEWALL SPRINKLER 

[RELATED SECTION 21 10 00]  

 

Model Number: V2738 

Location: Flex Space, Bedrooms, Main House Mechanical Closet, Laundry Closet 

Finish: White 

Features: 

K-factor: K4.2 - 6.1 

Thread size: 1/2" [15 mm] 

UL pressure: 175 psi [1200 kPa] 

Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

Approval Certificates: 

 UL 

 ULC 

Available: Victaulic  
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VICTAULIC K5.6 RESIDENTIAL HORIZONTAL SIDEWALL SPRINKLER 

[RELATED SECTION 21 10 00]  

 

Model Number: V2744 

Location: Living Module 

Finish: White 

Features: 

K-factor: K5.6 - 8.1 

Thread size: 1/2" [15 mm] 

UL pressure: 175 psi [1200 kPa] 

Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

Approval Certificates: 

 UL 

 ULC 

Available: Victaulic  
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VICTAULIC K4.9 RESIDENTIAL CONCEALED PENDENT SPRINKLER 

[RELATED SECTION 21 10 00]  

 

Model Number: V2734 

Location: Hallways, Bedroom Closets 

Finish: White 

K-factor: K4.9 – 7.1 

Thread size: 1/2" [15 mm] 

UL pressure: 175 psi [1200 kPa] 

Sprinkler temperature range: 155°F - 175°F [68°C - 79°C] 

Approval Certificates: 

 UL 

 ULC 

Available: Victaulic  
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VIKING BLAZEMASTER 3/4" CPVC PIPING 

[RELATED SECTION 21 10 00]  

 

Model Number: 34 PIPE 

Location: throughout The Solar Homestead 

Dimensions:  

 Diameter: 3/4” [19 mm] 

 Length: 15’ [4.6 m] 

Available: The Viking Corporation 
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NIBCO BLAZEMASTER BRASTIC SPRINKLER HEAD ADAPTERS 

[RELATED SECTION 21 10 00]  

 

Model Number: 5003-S-BT 

Location: throughout The Solar Homestead 

Weight: 0.16 lbs [73 g] 

Features: 

 Joint: SXSXS 

Available: NIBCO 
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NIBCO BLAZEMASTER TEES 

[RELATED SECTION 21 10 00]  

 

Model Number: 5011 

Location: throughout The Solar Homestead 

Weight: 0.10 lbs [45 g] 

Features: 

 Joint: SXFNPT 

Available: NIBCO 
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GRUNDFOS 2 HORSEPOWER PUMP 

[RELATED SECTION 21 16 00] 

 

Model Number: JPF7A 

Location: underneath Outdoor Shower 

Dimensions: 

 Length: 25-1/2” 

 Width: 12-1/2 

 Height: 10” 

Weight: 70 lbs 

Finish: Cast iron 

Features: 

Flow range: 2.6-35 gpm 

Maximum working pressure: 110 psi 

Maximum fluid temperature range: 14°F - 104°F [-10°C - 40°C] 

Electrical: 

Wattage: 240 W 

Voltage: 230 V 

Current: 11 A 

Available: Murray Supply 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 627 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



PLUMBINGDIVISION 22



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 629 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

MCMASTER-CARR 1/2" THERMOWELLS 

[RELATED SECTION 22 05 19]  

 

Model Number: 3957K64 

Location: Core Module Roof 

Dimensions: 

 Diameter: 1/2" 

 Length: 4” 

Finish: Brass 

Features: 

Fits 1/4”, 5/32”, 9/64” diameters 

Maximum temperature: 400°F 

Maximum pressure: 5,000 psi at 70°F 

Available: McMaster-Carr 

Price: $22.14 
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MCMASTER-CARR 3/4" THERMOWELLS 

[RELATED SECTION 22 05 19]  

 

Model Number: 3957K11 

Location: Main House Mechanical Closet 

Dimensions: 

 Diameter: 3/4" 

 Length: 4” 

Finish: Brass 

Features: 

Fits 1/4”, 5/32”, 9/64” diameters 

Maximum temperature: 400°F 

Maximum pressure: 5,000 psi at 70°F 

Available: McMaster-Carr 

Price: $22.50 
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OMEGA LOW FLOW LIQUID FLOWMETER 

[RELATED SECTION 22 05 19]  

 

Model Number: FTB4707 

Location: Main House Mechanical Closet 

Dimensions: 

 Length: 10-1/4” [259 mm] 

 Width: 2-3/4” [69 mm] 

 Height: 1-1/2” [40 mm] 

Finish: Nickel-plated brass 

Features: 

Maximum temperature: 185°F [85°C] 

Maximum pressure: 175 psi [12 bar] 

Output: Squarewave 

Cable: #22 AWG 3-conductor, 12 ft [3 m] 

Maximum cable run: 2000 ft [650 m] 

Electrical: 

Voltage: 5 to 30 Vdc 

Current: 20 mA maximum 

Available: Omega Engineering 

Price: $249.00 
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DYNAQUIP CONTROLS 3-WAY VALVE 

[RELATED SECTION 22 05 23]  
 

Model Number: EYHG4AUE20H 

Location: Main House Mechanical Closet 

Dimensions:  

 Length: 3-1/2” 

 Width: 4-3/4” 

 Height: 6-3/4” 

Weight: 5.14 lbs 

Finish: Brass 

Features: 

Electronic Actuated Ball Valve 

Valve size: 3/4” 

Connection: FNPT 

Rated pressure: 400 psi CWP 

Port: diverter L style 

Number of ports: 3 

Direct mount 

Seats: RTFE 

Electrical: 

Voltage: 24 Vac, 12/24 Vdc 

Available: DynaQuip 

Price: $378.75 
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WATTS 3/4" SWEAT MIXING VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: 1170-US-M2 

Location: Main House Mechanical Closet 

Dimensions:  

Weight: 1.6 lbs [.73 kg] 

Finish: Bronze 

Features: 

Hot inlet temperature: 120°F - 200°F [49°C - 93°C] 

Cold inlet temperature: 40°F - 85°F [4°C - 29°C] 

Temperature out: 90°F - 160°F [32°C - 71°C] 

Maximum temperature: 200°F [93°C] 

Maximum pressure: 150 psi [10.34 kPa] 

Minimum supply pressure: 30 psi [207 kPa] 

Maximum pressure differential between hot and cold water supplies: 25% 

Available: Murray Supply 
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CASH ACME HEATGUARD 3/4" SWEAT MIXING VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: 110-DLF 

Location: Main House Mechanical Closet 

Finish: Bronze 

Features: 

Flow rate: 1.0 gpm - 20 gpm 

Hot inlet temperature: 195°F maximum [90°C] 

Cold inlet temperature: 39°F - 80°F [5°C - 27°C] 

Temperature out: 90°F - 130°F [32°C - 54°C] 

Maximum pressure: 145 psi [1000 kPa] 

Available: Alternative Heating & Supplies 

Price: $85.65 
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AMERICAN VALVE 1” BALL VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: M100S 1 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: sweat 

Available: Lowes 

Price: $15.54 
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AMERICAN VALVE 3/4” BALL VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: T200W 3/4 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: female 

Available: Lowes 

Price: $13.76 
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AMERICAN VALVE 3/4” FULL PORT BALL VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: M100S 3/4 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: sweat 

Available: Lowes 

Price: $9.87 
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AMERICAN VALVE 1” FULL PORT BALL VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: M100 1 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: female 

Available: Lowes 

Price: $15.51 
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VANGUARD 3/4" X 3/4" BALL VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: PXV3434 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: crimp  

Outlet thread type: crimp 

Minimum working temperature: 35°F 

Maximum working temperature: 200°F 

Available: Lowes 

Price: $9.79 
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AMERICAN VALVE 1-1/2” CHECK VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: M31 1-1/2 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: female 

Available: Lowes 

Price: $22.92 
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AMERICAN VALVE 1” CHECK VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: M31 1 

Finish: Brass 

Features: 

Turn: quarter turn 

Inlet thread type: female 

Available: Lowes 

Price: $13.28 
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AMERICAN WATER HEATER TEMPERATURE AND PRESSURE VALVE 

[RELATED SECTION 22 05 23]  

 

Model Number: 6900829 

Finish: Brass 

Features: 

3” cavity 

Available: Lowes 

Price: $11.79 
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CHARLOTTE PIPE 3” PVC DWV CLEANOUT PLUG 

[RELATED SECTION 22 05 76]  

 

Model Number: PVC 00106 1000 

Dimensions: 

Diameter: 3” [76 mm] 

Features: 

Type: plug 

Inlet thread type: male 

Minimum working temperature: 32°F 

Maximum working temperature: 140°F 

Available: Lowes 

Price: $1.76 
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CHARLOTTE PIPE 3” DWV FEMALE ADAPTER 

[RELATED SECTION 22 05 76]  

 

Model Number: PVC 00101 1200 

Dimensions: 

Diameter: 3” [76 mm] 

Features: 

Type: adapter 

Inlet thread type: female 

Outlet thread type: hub 

Minimum working temperature: 32°F 

Maximum working temperature: 140°F 

Available: Lowes 

Price: $3.94 
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CHARLOTTE PIPE 3” PVC DWV WYE 

[RELATED SECTION 22 05 76]  

 

Model Number: PVC 00602 1000 

Dimensions: 

Diameter: 3” [76 mm] 

Features: 

Type: wye 

Inlet thread type: spigot 

Outlet thread type: hub 

Minimum working temperature: 32°F 

Maximum working temperature: 140°F 

Available: Lowes 

Price: $10.03 
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VIEGA PUREFLOW MANIFOLD 14 PORT 

[RELATED SECTION 22 11 13]  

 

Model Number: MANABLOC 

Location: Main House Mechanical Closet 

Dimensions:  

 Length: 15-15/16” [406 mm] 

 Width: 8” [203 mm] 

 Height: 3” [76 mm] 

Features: 

 Total ports: 14 

Port size: 1/2" 

 Main waterway: 1-1/4” [31.8 mm] 

 Flow rate: 4 gpm 

 Pressure drop: 3.4 drop 

Available: Murray Supply 
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GRUNDFOS 1/2 HORSEPOWER PUMP 

[RELATED SECTION 22 11 23]  

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of the Solar Homestead.  

 

Model Number: JPF3A 

Location: underneath Outdoor Shower 

Dimensions:  

 Length: 16-1/4” 

 Width: 9-1/8” 

 Height: 8-1/2” 

Weight: 36 lbs 

Finish: Cast iron 

Features: 

 Flow range: 1.7 - 12.2 gpm 

Maximum working pressure: 87 psi 

Maximum fluid temperature range: 14°F - 104°F [-10°C - 40°C] 

Electrical: 

 Horsepower: 1.5 hp 

Wattage: 850 W 

Voltage: 230 V 

Available: Grundfos 
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ROTONICS LOAF WATER TANK 

[RELATED SECTION 22 12 19]  

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of the Solar Homestead.  

 

Model Number: 6457 H 

Location: east of the north ramp beneath straw bales 

Dimensions:  

 Length: 62-1/2” 

 Width: 41-1/2” 

 Height: 30” 

Weight: 95 lbs 

Features:  

Capacity: 300 gal 

8” lid opening 

Molded-in grooves for easy tie down 

Impact and corrosion resistant 

Seamless, one-piece construction 

Materials NSF-61 approved 

Approval Certificates: 

ANSI/ MSF 

Available: Rotonics 
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WELLSAVER 20 GALLON PUMP TANK 

[RELATED SECTION 22 12 19]  

 

This is a temporary facility that is only used for the purposes of the competition in 
Washington, D.C. and does not apply to the affordability of the Solar Homestead.  

 

Model Number: LPT-20H 

Location: underneath Outdoor Shower 

Dimensions:  

 Diameter: 15” 

 Height: 17” 

Finish: blue high UV powder coat 

Features:  

Capacity: 20 gal 

Drawdown gallons: 

7.4 gallons @ 20-40 PSI 

6.2 gallons @ 30-50 PSI 

5.4 gallons @ 40-60 PSI 

 4” fill cap 

 1-1/2” PVC bulkhead fitting 

Available: Lowes 

Price: $149.00 
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SURE-VENT AIR-ADMITTANCE VALVE 

[RELATED SECTION 22 13 19.36]  

 

Model Number: 39016 

Location: Flex Bath 

Dimensions:  

 Diameter: 2-5/8” 

 Length: 4-1/2” 

Weight: 0.37 lbs 

Features: 

 PVC with 2” NPT threads 

 2” PVC adapter 

Available: Oately 
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HUSKY CUSTOM WASTE WATER BLADDER TANK 

[RELATED SECTION 22 13 53]  

 

This is a temporary facility that is only used for the purposes of the competition in Washington, 
D.C. and does not apply to the affordability of the Solar Homestead.  

 

Model Number: Custom 

Location: underneath Deck 

Dimensions:  

 Length: 240” 

 Width: 60” 

 Height: 8” 

Weight: 60 lbs 

Features: 

Capacity: 500 gal 

Folds down for compact storage 

1-1/2” flange and ball valve 

2” PVC vent 

3” PVC bulkhead fitting 

4” fill cap 

Approval Certificates: 

NSF-61 

Available: The Tank-Depot 

Price: $514.99 
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HUSKY 25 GALLON WASTE WATER BLADDER TANK 

[RELATED SECTION 22 13 53] 

 

This is a temporary facility that is only used for the purposes of the competition in Washington, D.C. 
and does not apply to the affordability of the Solar Homestead.  

 

Model Number: HPC-BT-25 

Location: underneath the Great Porch 

Dimensions:  

 Length: 24” 

 Width: 36” 

 Height: 8” 

Weight: 10 lbs 

Features: 

Capacity: 25 gal 

Folds down for compact storage 

Material: polyester 

Hydrostatic resistance: 500 psi 

1-1/2” Flange and Ball Valve 

2” PVC Vent 

3” PVC Bulkhead Fitting 

4” Fill Cap 

Approval Certificates: 

NSF-61 

Available: The Tank-Depot 

Price: $234.99 
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ZURN SMALL AREA ROOF DRAIN 

[RELATED SECTION 22 14 26.13]  

 

Model Number: RD2080 

Dimensions:  

 Diameter: 8-3/8” [213 mm] 

 Length: 9-7/8” [275 mm] 

Features: 

2” PVC hub connections 

Dura-Coated cast iron clamp device with an integral gravel guard and a polyethylene dome 
strainer 

Available: Murray Supply 
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STIEBEL ELTRON TEMPRA TANKLESS WHOLE HOUSE WATER HEATER 

[RELATED SECTION 22 33 13]  

 

Model Number: 24 

Location: Main House Mechanical Closet 

Dimensions: 

 Width: 16-5/8” [420 mm] 

 Height: 14-1/2” [369 mm] 

 Depth: 4-5/8” [117 mm] 

Weight: 15.4 lbs [7.3 kg] 

Features: 

Minimum required circuit breaker size: 2 x 50 A 

Recommended wire size: 2 x 6 AWG copper 

Working pressure: 150 psi 

Minimum water flow 0.58 gpm 

3/4” NPT water connections 

Electrical:  

 Wattage: 18 kW 

Voltage: 208 V 

Current: 2 x 44 A 

Approval Certificates: 

 ETL 

Available: e-Tankless Water Heaters 

Price: $674.00 
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STIEBEL ELTRON TEMPRA POINT-OF-USE WATER HEATER 

[RELATED SECTION 22 33 13]  

 

Model Number: 220817 - MINI 6 

Location: Flex Space and Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Width: 7-1/2” [165 mm] 

 Height: 6-1/2" [190 mm] 

 Depth: 3-1/4” [82 mm] 

Weight: 3.44 lbs [1.56 kg] 

Features: 

Minimum required circuit breaker size: 30 A 

Recommended wire size: 10 AWG 

Working pressure: 150 psi 

Minimum water flow: 0.85 gpm 

3/8” outside diameter flex connector 

Electrical:  

 Wattage: 537 W 

Voltage: 220-240 V 

Current: 24.7 A 

Approval Certificates: 

 ETL 

Available: e-Tankless Water Heaters 

Price: $159.00 
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UTILITECH 2 GALLON WATER HEATER EXPANSION TANK 

[RELATED SECTION 22 33 13]  

 

Model Number: LET-2 

Location: Main House Mechanical Closet 

Dimensions:  

 Diameter: 8” 

 Height: 12-1/2" 

Finish: blue high UV powder coat 

Features:  

Capacity: 20 gal 

Drawdown gallons: 

7.4 gallons @ 20-40 PSI 

0.6 gallons @ 30-50 PSI 

32.3 gallons @ 40-60 PSI 

 4” fill cap 

 1-1/2” PVC bulkhead fitting 

 Discharge size: 3/4" 

Available: Lowes 

Price: $39.00  
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NEXT GENERATION ENERGY COLLECTOR 

[RELATED SECTION 22 33 30.23]  
  

Model Number: NGE-224-TU 

Location: roof over Core Module 

Dimensions:  

 Length: 77-1/2” 

 Width: 73” 

 Height: 6-1/4” 

Weight: 185 lbs 

Features: 

Outer tube diameter: 2-1/4” 

 Inner tube diameter: 1-7/8” 

 Length of tube: 70-7/8” 

Collector casing: aluminum 

Aperture area without reflector: 26.26 ft² 

Maximum pressure: 87 psi 

Inlet/outlet connect: 3/4” 

Heat transfer fluid: 0.67 gal 

Stagnation temperature with reflector: 482°F 

Available: Indoor Environment Systems  
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WICKS & WAX RE-MELT PARAFFIN WAX BLEND 

[RELATED SECTION 22 33 30.23] 
 

Model Number: Re-Melt Paraffin Wax Blend 

Location: Main House Mechanical Closet 

Features: 

Collected and re-melted and combined paraffin wax with a 
melting point of 140°F. 

This will be used as a medium for thermal storage in a custom 
built heat-exchanging device “ASU-LSED.” 

Off-white, yellow color 

Slight vanilla fragrance 

Available: Wicks & Wax 
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SUNDA SOLAR COLLECTOR 

[RELATED SECTION 22 33 30.23]  

 

Model Number: Seido 2-16 

Location: roof over Core Module 

Dimensions: 

 Length: 83-3/4” [2126 mm] 

 Width: 75-1/2” [1920 mm] 

 Height: 5-3/8” [150 mm] 

Weight: 220.5lbs [100kg] 

Features: 

Tube construction: SEIDO2---Direct flow vacuum tube with flat absorber 

Angle of inclination: 0° to 90° 

Number of tube collectors: 16 

Absorber area: 2.77 m2 

Aperture area: 2.93 m2 

Gross area: 4.08 m2 

Glass material: borosilicate glass 

Glass tube diameter: 100 

Wall thickness: 2.5mm 

High vacuum, long term stability: <10-5 mbar 

Absorber material: aluminum 

Selective coating: aluminum nitride 

Absorbance: >.92 

Emittance: <.08 

Insulation: polyurethane foam 

Maximum operating pressure: 6 Bar 

Stagnation temperature module: 190° 

Stagnation temperature pipe: 247°C  

Available: Alternative Energy Engineering 
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DRAGON BREATH HEATER 

[RELATED SECTION 22 33 30.23] 
 

Model Number: DB70 

Location: HVAC Compartment 

Dimensions:  

 Length: 7-1/2” 

 Width: 17-1/2” 

 Height: 22” 

Weight: 50 lbs 

Features: 

1” water lines 

Flow rate: 12 gpm 

Speed Controllable 

Efficiency: 

Efficiency: 69,892 BTU/hr 

Current: 1.4 A 

Horsepower: 1/30 

Available: Alternative Heating & Supplies 

Price: $472.50 
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STEELWORKS PLATED PERFORATED TUBE 

[RELATED SECTION 23 81 43] 
 

Model Number: 11203 

Location: HVAC Compartment 

Dimensions: 

Length: 3” 

Width: 1-1/2” 

Height: 1-1/2” 

Features: 

 Gauge: 14 

Available: Lowes 

Price: $21.35 
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THE HILLMAN GROUP THREADED ROD 

[RELATED SECTION 23 81 43] 

 

Model Number: 880990 

Location: HVAC Compartment 

Dimensions: 

 Diameter: 1/4”  

 Length: 36” 

Available: Lowes 

Price: $0.58 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 707 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 708 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

WILO STANDARD CIRCULATING PUMP 

[RELATED SECTION 22 33 30.23] 
 

Model Number: Star 32 F 

Location: Main House Mechanical Closet 

Dimensions:  

 Length: 5-1/16” 

Width: 5-3/8” 

 Height: 6-3/8” 

Weight: 6.5 lbs 

Finish: Cast iron 

Features: 

Maximum delivery head: 33 ft 

Flow rate: 10.5 gpm 

Ambient temperature range: 104°F 

Maximum working pressure: 140 psi 

 Number of speed stops: 1 

 Protection class: F 

Electrical: 

Wattage: 113 W 

Voltage: 115 V 

Frequency: 60 Hz 
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UTILITECH 5 GALLON WATER HEATER EXPANSION TANK 

[RELATED SECTION 22 33 30.23] 
 

Model Number: LET-5 

Location: Main House Mechanical Closet 

Dimensions:  

 Diameter: 11” 

 Height: 14-3/4” 

Finish: blue high UV powder coat 

Features: 

Capacity: 5 gal 

 Tank discharge size: 3/4” 

 Drawdown Gallons @ 20-40 psi: 1.7 

Drawdown Gallons @ 30-50 psi: 1.4 

Drawdown Gallons @ 40-60 psi: 32.3 

Available: Lowes 

Price: $49.00 
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TOTO AQUIA II DUAL FLUSH TOILET 10” ROUGH IN 

[RELATED SECTION 22 41 13] 

 

Model Number: CST412MF.10 

Location: Core Module Bath, Flex Bath 

Dimensions:  

 Length: 27-1/2" 

 Width: 15-3/8” 

 Height: 31-1/4" 

Finish: 01, Cotton 

Features: 

Rough In: 10” 

Elongated skirted design 

Large fully-glazed trapway, 2-1/8”  

Concealed trapway bowl 

Chrome push-button style dual flush optionMinimum water pressure: 8psi 

Efficiency: 

 Meets EPA WaterSense Criteria 

 Low consumption dual flush toilet 

  Full Flush: 1.6 gpf 

  Partial Flush: .9 gpf 

Available: Cregger Company: Gateway Center 

  

   

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 714 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 715 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

MOEN CAMELOT DOUBLE BOWL DROP IN SINK 

[RELATED SECTION 22 41 16] 

 

Model Number: 22234 

Location: Living Module 

Dimensions: 

  Large Bowl: 14” x 16” x 7” 

 Small Bowl: 7-1/2” x 16” x 5” 

Finish: Stainless Steel  

Features:  

Rough In: 24-3/4” x 17-7/8” with 3/4” corner radius 

Soundshield undercoating maximizes sound deadening and inhibits condensation 

Manufactured of 20 gauge, type 301 nickel-bearing stainless steel 

Exposed surfaces are polished to a lustrous satin tone finish 

Two 3-1/2“diameter recessed drain openings 

Includes all necessary mounting hardware   

Available: Lowes 

Price: $137.60 
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AVANITY VITREOUS CHINA VESSEL SINK 

[RELATED SECTION 22 41 16] 

 

Model Number: CVE460SQ 

Location: Core Module Bath 

Dimensions:  

Length: 18” 

Width: 18”  

Depth: 6” 

Finish: White 

Features:  

Square shape with rectangular basin 

Drain not included 

Available: Sears 
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OPELLA UNDERMOUNT BAR SINK 

[RELATED SECTION 22 41 16] 
 

Model Number: 13200.045 

Location: Outdoor Kitchen 

Dimensions:  

Length: 13” 

Width: 10” 

Depth: 5-1/8” 

Finish: Brushed Stainless Steel 

Features:   

Undermount or Drop-In 

18 gauge stainless steel 

3-1/2" Drain Opening 

Requires 3-1/2" kitchen basket strainer 

Available: Holliday Sales 
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DELTA ARZO SHOWERHEAD 

[RELATED SECTION 22 41 23] 

 

Model Number:  57740-SS  

Location: Core Module Bath and Outdoor Shower 

Dimensions: 

 8”x 8” Spray Face  

Finish: Stainless Steel 

Features:  

 Touch-Clean Showerhead 

1.5 gpm @ 80 psi 
Number of Spray Patterns: 1 

Available: Lowes 

Price: $286.07  
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DELTA MULTICHOICE VALVE 

[RELATED SECTION 22 41 23] 
 

Model Number: R10000-UNBX 

Location: Core Module Bath, Outdoor Shower 

Features:  

1/2" Inlet  

Ability to set and maintain precise temperature 

Factory-calibrated comfort setting at 104°F 

High temperature safety stop ensures that water temperature  

Does not exceed 120°F 

Available: Lowes 

Price: $27.36 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 725 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 726 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 727 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

DELTA SHOWER TRIM KIT 

[RELATED SECTION 22 41 23] 
 

Model Number: T14053-SS 

Location: Core Module Bath, Flex Bath 

Dimensions: 

 Length: 7” 

 Height: 5-1/2" 

Finish: Stainless Steel 

Features:  

Number of Faucet Handles: 1 

Handle Type: Lever 

Pressure Balanced 

Scaled Guard 

Connection Type: IPS 

Flow Rate: 1.5, 2.5 gallons per minute 

Available: Lowes 
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Price: $159.95  
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DELTA KITCHEN FAUCET 

[RELATED SECTION 22 41 39] 
 

Model Number: 185LF-SS 

Location: Core Module Bath 

Dimensions:  

Length: 8-1/4" 

Height: 7” 

Finish: Stainless Steel 

Features: 

1 Faucet Handle 

Standard Spout swivels 360 degrees 

Available: Lowes 

Price: $189.89  
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DELTA BAR FAUCET 

[RELATED SECTION 22 41 39] 

 

Model Number:  1903-SS-DST 

Location: Outdoor Kitchen 

Dimensions:  

Length: 5” 

Height: 10” 

Weight: 5lbs 

Finish: Stainless Steel 

Features:  

2-Hole 4” Installation 

High Arc spout swivels 180 degrees 

Lever Handle 

3/8” Compression fittings 

2 1/2" maximum deck thickness 

32” minimum supply lines below deck included 

1.5 gpm @ 60 psi 

Available: Lowes 

Price: $137.55  
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PRICE PFISTER SKYE BATHROOM FAUCET 

[RELATED SECTION 22 41 39] 
 

Model Number: F-46-SYKK 

Location: Flex Bath 

Finish: Brushed Nickel 

Features:  

Ceramic disc valving for leak-free operation 

High-arc spout for added clearance 

Connection Type: Threaded pipe 

Mounting Centers: 4”Centerset 

Single Handle Lever 

3 Holes for Installation 

Efficiency: 

 WaterSense Labled- Uses 30% less water 

Available: Lowes 

Price: $128  
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AQUASOURCE PULL-DOWN KITCHEN FAUCET 

[RELATED SECTION 22 41 39] 
 

Model Number: 406208233 

Location: Living Module 

Dimensions:  

Length: 10-7/8” 

Width: 7-1/4” 

Height: 2-/4” 

Finish: Stainless Steel 

Features: 

Dual control pull down spray head with “quick clean” rubber nozzles 

Stainless steel braided flexible supply hoses for installation 

High arc provides superior clearance 

Fits sinks with 1, 2, 3, or 4 holes 

Available: Lowes 
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VAISALA INTERCAP HUMIDITY AND TEMPERATURE PROBE 

[RELATED SECTION 23 09 13.23] 
 

Model Number: HMP60 

Location: HVAC Compartment and South Hall 

Dimensions:  

 Diameter: 1/2” [12 mm] 

 Length: 2-7/5” [71 mm] 

Features: 

Temperature measurement range: -40° C to +60°C with accuracy of ±0.6°C 

Relative humidity [RH] measurement range: 0 to 100% RH 

Cable length: 15’ 

Available: Vaisala 
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BAPI LOW PROFILE “BUTTON” SENSOR 

[RELATED SECTION 23 09 13.23] 
 

Model Number: BA/10K-2-LP-15 

Location: Bedrooms 

Dimensions:  

 Diameter: 3/8” [9.5 mm] 

 Depth:  1” [25.4 mm] 

Features: 

 Cable type: plenum rated 

 Thermistors: 10 Ω @ 25°C 

 Low profile flush mounting sheath 

Available: Building Automation Products, Inc. [BAPI] 

Price: $25.00 
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BROAN ULTRA SILENT HUMIDITY SENSING FAN 

[RELATED SECTION 23 34 00] 
 

Model Number: QTXE110S 

Location: Core Module Bath 

Dimensions:  

[L x W x H]: 10-1/2” x 11-3/8” x 7-5/8” 

Weight: 12.2 lbs 

Features: 

Current: 0.3 A 

0.7 Sones 

110 CFM 

Available: Broan-NuTone, LLC 
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PANASONIC PASSIVE INLET VENT 

[RELATED SECTION 23 37 00] 
 

Model Number: FV-GKF32S1 

Location: Bedrooms  

Dimensions:  

Diameter: 3” [76.2 mm] 

Length: 12” [304.8 mm] 

Features: 

2 position air delivery 

Insulating lining 

3 setting positions: closed, 12 cfm, 18 cfm 

Available: Amazon 

Price: $61.60  
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PHASE CHANGE MATERIAL 

[RELATED SECTION 23 71 00] 
 

Model Number: BIOPCM-27M 

Location: Living Module 

Features: 

Oil based phase change material with a peak melting point at approximately 27°C 

Used as per the design and engineering of the Adjustable Trombe wall system in the 
living room 

Stored within extruded aluminum tubing and then sealed within the tube with welds that 
is then mounted on a racking device and placed in front of glazing inside the conditioned 
space. 

Device will be supplemental to the [HVAC] system within the space and will perform 
passive cooling and heating as it goes through thermo-cycles. 

Available: Phase Change Energy Solutions 
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MITSUBISHI MR. SLIM MINI SPLIT HEAT PUMP [OUTDOOR UNIT] 

[RELATED SECTION 23 81 43] 
 

Model Number: MXZ-2B20NA 

Location: HVAC Compartment 

Dimensions:  

 Width: 33-1/6” [840 mm] 

 Height: 27-15/16” [710 mm] 

 Depth:  13” [330 mm] 

Features: 

Weight: 130 lbs [59 kg] 

SEER [efficiency]: 18 

Rated cooling capacity: 18,000 BTU/hr - 20,000 BTU/hr 

Rated heating at 47°F capacity: 22,000 BTU/hr 

Rated heating at 17°F capacity: 12,500 BTU/hr 

Available: Gemaire Distributors Inc 
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MITSUBISHI MR. SLIM MINI SPLIT HEAT PUMP [INDOOR UNIT] 

[RELATED SECTION 23 81 43] 
 

Model Number: MXZ-2B20NA 

Location: Laundry Closet, Mechanical Closet 

Dimensions:  

 Width: 31-1/8” [790 mm] 

 Height: 7-7/8” [200 mm] 

 Depth:  27-9/16” [700 mm] 

Features: 

Weight: 40 lbs [18 kg] 

SEER [efficiency]: 15 

Rated cooling capacity: 9,000 BTU/hr 

Rated heating capacity: 10,900 BTU/hr 

Available: Gemaire Distributors Inc 
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LG SPLIT AIR CONDITIONER [INDOOR UNIT] 

[RELATED SECTION 23 81 43] 
 

Model Number: LAN095HV 

Location: Flex Space 

Dimensions:  

 Width: 35-3/16” [770 mm] 

 Height: 11-1/8” [283 mm] 

 Depth:  6-1/2” [165 mm] 

Features: 

Weight: 23.1 lbs [10.5 kg] 

Rated Voltage Indoor 230/208-60-1 

Indoor dB: 38/35/32 A 

Finish: PSAPECW10 Organic Cream White 

High-wall duct-free 

Cooling capacity: 9,200/8,900 BTUs 

Heating capacity: 12,000/11,700 BTUs 

Available: LG Electric 
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LG SPLIT AIR CONDITIONER [OUTDOOR UNIT] 

[RELATED SECTION 23 81 43] 
 

Model Number: LAU095HV 

Location: Flex Mechanical Closet 

Dimensions:  

 Width: 30-5/16” [786 mm] 

 Height: 21-5/16” [557 mm] 

 Depth:  9-5/8” [244 mm] 

Features: 

Weight: 83.8 lbs [38 kg] 

Rated Voltage Outdoor 230/208-60-1 

Outdoor dB: 48 A 

Finish: PSAPECW10 Organic Cream White 

High-wall duct-free 

Cooling capacity: 9,200/8,900 BTUs 

Heating capacity: 12,000/11,700 BTUs 

Available: LG 
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WALL MINI SPLIT CONDENSER BRACKET 

[RELATED SECTION 23 81 43] 
 

Model Number: CKB4 

Location: HVAC Compartment 

Dimensions:  

 Width: 43.3” [1100 mm] 

 Height: 23.8” [580 mm] 

 Depth:  17.7” [450 mm] 

Features: 

 Maximum load: 300 lbs [140 kg] 

 Finish: ivory 

Available: e-ComfortUSA 

Price: $130.00  
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AUTOMATION DIRECT PROGRAMMABLE LOGIC 
CONTROLLER – 5 SLOT BASE 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-05B 

Location: Main House Mechanical Closet 

Dimensions: 

 Length: 11-1/4” [286 mm] 

 Width: 4-3/4” [121 mm] 

 Height: 6” [152 mm] 

Weight: 26.5 oz [752 g] 

Features: 

Operating Temperature: 32 to 140°F 

Storage Temperature: -4 to 158°F 

Approval Certificates:  

 508 file E157382 

 UL Safety Approval (UL1604 file E200031) 

 CE: EN61121-2 

 Meets EMC and Safety requirements 

Available: Automation Direct 
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Price: $179.00   
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – CPU MODULE 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-550 

Location: Main House Mechanical Closet 

Dimensions: 

 Length: 11-1/4” [286 mm] 

 Width: 4-3/4” [121 mm] 

 Height: 6” [152 mm] 

Weight: 9 oz [260 g] 

Features: 

User memory: 50 MB 

Memory type: flash and battery backed RAM 

Operating Temperature: 32 to 140°F 

Storage Temperature: -4 to 158°F 

Approval Certificates:  

 508 file E157382 

 UL Safety Approval (UL1604 file E200031) 

 CE: EN61121-2 

 Meets EMC and Safety requirements 

Available: Automation Direct 
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Price: $599.00  
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – AC 
POWER SUPPLY 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-01AC 

Location: Main House Mechanical Closet  

Weight: 12.1 oz [365 g] 

Features: 

Input Voltage Range: 100-240 VAC [-15% /+10%] 

Rated Operating Frequency: 50 - 60 Hz with ± 5% tolerance 

Maximum Input Power: 72W 

Approval Certificates: 

UL Safety Approval (UL508 file E157382 and UL1604 file E200031) 

CE: EN61121-2 

Meets EMC and Safety requirements 

Available: Automation Direct 

Price: $190.00 
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – DC INPUT 
MODULES 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-08ND3S 

Location: Main House Mechanical Closet 

Features:  

Inputs per Module: 8 Sinking/ Sourcing 

Status Indicators: Logic Side [8 points] 

Terminal Type: 20-Position removable terminal lock 

Commons: 8 Isolated [1point/ common] 

Electrical: 

Operating Voltage Range: 12-24 VDC [+/- 10%] 

Peak Voltage: 26.4 VDC 

Input Current 

 5 mA at 12 VDC 

 11 mA at 24 VDC 

Maximum Input Current @ Temperature: 12.5 mA @ 60°C  
On Voltage Level: >10 VDC 

Off Current: <3 VDC 

Minimum On Current: 4 mA 

Maximum Off Current: 2 mA 

Approval Certificates: 

 UL Safety Approval 

CE 

Available: Automation Direct 

Price: $68.00  
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – ANALOG 
INPUT MODULES 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-16AD-2 

Location: Main House Mechanical Closet 

Features: 

Input Channels: 16 

Module Signal Input Range: 0-10 VDC 

Data Range: 0 to 65535 

Input Type: Single-ended 

Maximum Continuous Overload: +/- 100V 

Filter Characteristics: Low Pass, -3dB at 100 Hz 

Sample Duration Time: 7ms per Channel 

All Channel Update Rate: 112ms 

Conversation Method: Successive Approximation 

Accuracy vs. Temperature: +/- 25 PPM/ °C Maximum 

Maximum Inaccuracy: 0.1% of Range 

Input Stability and Repeatability: +/- 10 LSB 

Approval Certificates: 

UL Safety Approval 

CE 

Available: Automation Direct 

Price: $442.00 
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – ANALOG 
OUTPUT MODULES 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-16DA-2 

Location: Main House Mechanical Closet 

Features:  

Output Channels: 16 

Module Signal Output Range: +/- 10VDC 

Output Signal Resolution: 16-Bit 

Data Range: -32768 to +32767 

Output Type: Voltage [10mA max Current] 

Allowed Load Type: Grounded 

Accuracy vs. Temperature: +/- 25 PPM/ °C Maximum 

Maximum Inaccuracy: 0.1% of Range 

Maximum Offset Calibration Error: +/- 0.025% of Range Maximum 

Output Stability and Repeatability: +/- 10 LSB after 10 minute Warm Up 

Approval Certificates: 

 UL Safety Approval 

CE 

Available: Automation Direct 

Price: $776.00 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 807 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 808 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 809 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 810 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – RELAY 
OUTPUT 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-16TR 

Location: Main House Mechanical Closet  

Weight: 5.64 oz [160 g] 

Features: 

Output Channels: 16 

Operating Voltage Range: 6.25-24 VDC [± 20%] 

Output Type: Relay, form A [SPST] 

Approval Certificates: 

UL Safety Approval (UL508 file E157382 and UL1604 file E200031) 

CE: EN61121-2 

Meets EMC and Safety requirements 

Available: Automation Direct 

Price: $130.00  
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AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – RELAY 
OUTPUT MODULES 

[RELATED SECTION 25 13 00] 

 

Model Number: P3-08TRS-1 

Location: Main House Mechanical Closet  

Weight: 10.08 oz [286 g] 

Features: 

Output per Module: 8 relays [non-latching] 

Operating Voltage Range: 6.25-24 VDC [-15% / +20%] 

Output Type: 4 form C [SPST-NO/NC], 4 form A [SPST-NO] 

Approval Certificates: 

UL Safety Approval (UL508 file E157382 and UL1604 file E200031) 

CE: EN61121-2 

Meets EMC and Safety requirements 

Available: Automation Direct 
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SOLA HEVI-DUTY 24V POWER SUPPLY 

[RELATED SECTION 25 35 23] 

 

Model Number: SDP 4-24-100LT 

Location: Main House Mechanical Closet 

Dimensions: 

 Width: 2-7/8” [73 mm] 

 Height: 2-7/16” [75 m] 

 Depth: 3-7/8” [97 mm] 

Weight: 0.7 lbs [.32 kg] 

Electrical: 

 Input Voltage: 85-132 / 176-264 Vac, 210-376 Vdc 

 Input Frequency: 47-63 Hz 

 Input Current: 1.8 A / 1 A 

 Output Current: 3.8 A 

 Output Voltage:  24-28 Vdo 

Approval Certificates: 

 UL Listed 

 CSA Listed  

Available: Sola/Hevi-Duty 
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SOLA HEVI-DUTY 12V POWER SUPPLY 

[RELATED SECTION 25 35 23] 

 

Model Number: SDP-2-12-100T 

Location: Main House Mechanical Closet 

Dimensions: 

 Width: 1-3/4” [45 mm] 

 Height: 2-7/16” [75 m] 

 Depth: 3-7/8” [97 mm] 

Weight: 0.5 lbs [.23 kg] 

Electrical: 

Input Voltage: 85-264 Vac, 90-375 Vdc 

Input Frequency: 47-63 Hz 

Input Current: 0.6 A @102 Vac, 0.33 A @ 196 Vac 

Output Current: 3-2.5 A 

Output Voltage: 10-12 V 

Approval Certificates: 

 UL Listed 

 CSA Listed  

Available: Sola/Hevi-Duty 
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BELIMO DAMPER 

[RELATED SECTION 25 35 23] 

 

Model Number: TF24 US 

Location: Main House Mechanical Closet 

Dimensions: 

 Width: 6-1/4” [160 mm] 

Height: 3” [76 mm] 

Depth: 3-3/8” [84 mm] 

Features: 

 Two-position actuator 

 Spring return fail safe mode 

 Rotary 

 Torque: 18 lb-in 

 Ambient temperature: -22°F - 122°F 

Electrical: 

 Power supply: 24 Vac ±20% 

 Power consumption: 2 W running, 1.3 W holding 

Available: PEXSupply.com 

Price: $129.95 
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ARLINGTON GB5 GROUNDING BRIDGE 

[RELATED SECTION 26 05 26] 

 

Model Number: 76095 

Location: Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Length: 4-3/8” 

 Width: 1-5/6” 

 Height: 1-1/2” 

Finish: zinc 

Features: 

 Grounding Electrode or Equipment Grounding Conductor: #6 to #2 CU/AL 

Handles multiple hookups of communication systems 

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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IDEAL SPLIT BOLT CONNECTOR 

[RELATED SECTION 26 05 26] 

 

Model Number: 6921K58 

Location: Outdoor Kitchen Mechanical Closet 

Finish: copper 

Features: 

Wire range: 87 solid to 4 solid 

Minimum tap size: 16 solid 

Recommended torque: 165 in-lbs 

Electrical: 

Voltage: 600 V 

Available: McMaster-Carr 

Price: $3.89  
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TE CONNECTIVITY SOLARLOK GROUNDING BOLT 

[RELATED SECTION 26 05 26] 
 

Model Number: 2106831-1 

Location: Great Porch Canopy 

Dimensions: 

 Diameter: 0.7” 

Finish: stainless steel 

Features: 

 Thread: #10-32 UNF  

 Use with wire sizes: 6 AWG, 7 or 19 stranded 

Available: TE Connectivity  
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ERICO CADDY HAMMER-ON Z PURLIN CLIPS 

[RELATED SECTION 26 05 29] 

 

Model Number: 1238P 

12312P 

12316M 

Location: underneath various trailers 

Features: 

 1238P for 1/2” conduit 

12312P for 3/4" conduit 

12316M for 1” conduit  

Approval Certificates:  

UL Listed 

Available: Lowes 
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GAMPAK ELECTRICAL METALLIC TUBING [EMT] STEEL STRAPS 

[RELATED SECTION 26 05 29] 

 

Model Number: 47830 

47920 

Location: underneath various trailers 

Features: 

 47830 for 1/2” EMT with 2 hole strap 

47920 for 1/2” EMT with 1 hole strap 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Consolidated Electrical Distribution 
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1/2" ELECTRICAL METALLIC TUBING [EMT] 

[RELATED SECTION 26 05 33.13] 

 

Model Number: 101534 

Location: underneath various trailers 

Dimensions: 

 Diameter: 1/2" 

 Length: 10’ 

Finish: galvanized steel 

Features: 

 Internal diameter: 0.622” 

 Wall thickness: 0.042” 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $2.00 
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3/4" ELECTRICAL METALLIC TUBING [EMT] 

[RELATED SECTION 26 05 33.13] 

  

Model Number: 101550 

Location: underneath various trailers 

Dimensions: 

 Diameter: 3/4" 

 Length: 10’ 

Finish: galvanized steel 

Features: 

 Internal diameter: 0.824” 

 Wall thickness: 0.049” 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $4.00 
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1" ELECTRICAL METALLIC TUBING [EMT] 

[RELATED SECTION 26 05 33.13] 

  

Model Number: 101568 

Location: underneath various trailers 

Dimensions: 

 Diameter: 1” 

 Length: 10’ 

Finish: galvanized steel 

Features: 

 Internal diameter: 1.149”  

 Wall thickness: 0.057” 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $6.90 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 849 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 850 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

SOUTHWIRE LIQUIDTIGHT FLEXIBLE METAL CONDUIT [LFMC] 

[RELATED SECTION 26 05 33.13] 

 

Model Number: 55082721 

Location: underneath various trailers 

Dimensions: 

 Diameter: 3/4" 

 Length: 25’ 

Finish: construction steel 

Features: 

 Internal diameter: 0.380” 

Approval Certificates:  

UL Listed 

CSA Listed 

Available: Lowes 

Price: $37.18 
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TE SOLARLOK COMBINER BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 408-10271 

Location: Outdoor Kitchen Mechanical Closet 

Features: 

 Maximum fuse rating [DC]: 15 A 

Fuse size: 13/32” x 1-1/2” [10 mm x 38 mm] 

Weatherability enclosure type: NEMA Type 3 

Maximum Ambient Temperature: 50⁰C  

Electrical: 

Maximum system voltage [DC]: 600 V 

Maximum output current [DC]: 75 A 

Maximum input voltage [DC]: 600 V 

Maximum input current [DC]: 15 A 

Maximum continuous current [DC]: 60 A 

Maximum current per string [DC]: 15 A 

Approval Certificates:  

 UL Listed 

Available: TTI 
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AUSTIN ELECTRICAL JUNCTION AND PULL BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: AB-444SB 

Location: underneath each trailer 

Dimensions: 

 Length: 4” 

 Width: 4” 

 Height: 4” 

Finish: galvanized steel 

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 

Price:  
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CANTEX RIGID PVC JUNCTION BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: CTX-5133710 

Location: underneath the Great Porch 

Dimensions: 

 Length: 6” 

 Width: 6” 

 Height: 4” 

Weight: 2.6 lbs 

Features: 

 Weather tight 

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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CARLON JUNCTION BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: E989NL 

Location: Flex Bath 

Dimensions: 

 Length: 8” 

 Width: 8” 

 Height: 4” 

Features: 

 Conduit fitting material: PVC 

 Conduit fitting type: transition  

Approval Certificates:  

 UL Listed 

 ETL Listed 

Available: Lowes 

Price: $20.59 
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ALLIED MOULDED SINGLE GANG RECEPTACLE BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 1099-N 

Location: throughout The Solar Homestead 

Dimensions: 

 Width: 2-1/4” 

 Height: 3-3/4” 

 Depth: 3-9/16” 

Finish: thermoset-fiberglass 

Features: 

 Volume: 22.5 in3  

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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ALLIED MOULDED DOUBLE GANG RECEPTACLE BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 2300-NK 

Location: throughout The Solar Homestead 

Dimensions: 

 Width: 4” 

 Height: 3-3/4” 

 Depth: 3” 

Finish: thermoset-fiberglass 

Features: 

 Volume: 32.5 in3  

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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ALLIED MOULDED THREE GANG RECEPTACLE BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 3300-NK 

Location: throughout The Solar Homestead 

Dimensions: 

 Width: 5-11/16” 

 Height: 3-3/4” 

 Depth: 3” 

Finish: thermoset-fiberglass 

Features: 

 Volume: 46 in3  

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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ALLIED MOULDED FOUR GANG RECEPTACLE BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 4300-NK 

Location: Core Module Bath 

Dimensions: 

 Width: 7-1/2” 

 Height: 3-3/4” 

 Depth: 3” 

Finish: thermoset-fiberglass 

Features: 

 Volume: 60 in3  

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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ALLIED MOULDED 3/0 ROUND OUTLET 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 9335-NC2 

Location: Flex Space 

Dimensions: 

 Diameter: 2-7/8” 

 Depth: 3-1/2” 

Finish: thermoset-fiberglass 

Features: 

 Volume: 20.5 in3  

Approval Certificates:  

 UL Listed 

Available: Consolidated Electrical Distribution 
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RACO 2-GANG METAL SQUARE ELECTRICAL BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 8232 

Location: Living Module, Outdoor Kitchen, OM Closets 

Dimensions: 

 Length: 2-1/8” 

 Width: 4” 

 Depth: 2-1/8” 

Features: 

 Capacity: 30.3 in3  

Fire rating in minutes: 120  

Approval Certificates:  

 UL Listed 

Available: Lowes 

Price: $2.10 
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GAMPAK 2.17” RECTANGULE METAL ELECTRICAL BOX 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 14252 

Location: OM Closet 3 

Features: 

 Number of gangs: 1 

 Die cast construction 

Powder coated for corrosion resistance  

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $3.70 
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GAMPAK 2.29” RECTANGULE METAL ELECTRICAL BOX COVER 

[RELATED SECTION 26 05 33.16] 

 

Model Number: 14353-5 

Location: Main House Mechanical Closet, Electrical Closet, Outdoor Kitchen 
Mechanical Closet 

Features: 

 Number of gangs: 2 

 Die cast construction 

Powder coated for corrosion resistance  

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $11.25 
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TE SOLARLOK INTERCONNECTION SYSTEM CONNECTORS 

[RELATED SECTION 26 05 83] 

 

Model Number:  4-1394462-8 

4-1394462-9 

Location: Outdoor Kitchen Mechanical Closet 

Features: 

 Connector: 4.0 mm2  

Wire size: 10 AWG, 4.5 - 6.0 mm 

Insulation outside diameter: 0.177 - 0.236” 

Approval Certificates:  

 UL Listed 

Available: TTI 
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MC3 CABLE COUPLERS 

[RELATED SECTION 26 05 83] 

 

Model Number:  MC3 32.0062-10 

MC3 32.0063-10 

Location: underneath trailers 

Electrical: 

Voltage: 1000V 

Current: 30 A 

Available: Alternative Energy Engineering 
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MC3 PV BRANCH PLUGS 

[RELATED SECTION 26 05 83] 

 

Model Number: MC3 32.0009-UR 

Location: underneath trailers 

Electrical:  

Voltage: 1000 V 

Current: 30 A 

Available: Alternative Energy Engineering 
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MC3 PV BRANCH SOCKETS 

[RELATED SECTION 26 05 83] 

 

Model Number: MC3 32.008-UR 

Location: underneath trailers 

Electrical: 

Voltage: 1000 V 

Current: 30 A  

Available: Alternative Energy Engineering 
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3M SCOTCHLOK CONNECTOR 

[RELATED SECTION 26 05 83] 

 

Model Number: UR2 

Location: throughout The Solar Homestead 

Features: 

 Insulation outside diameter: 0.082” [2.08 mm] 

PIC-unfilled: 19-26 AWG 

PIC-filled: 19-26 AWG 

Approval Certificates:  

 UL Listed 

Available: Alternative Energy Engineering 
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MOLEX CONNECTOR 

[RELATED SECTION 26 05 83] 

 

Model Number:  

Location: underneath trailers 

Features: 

Wire Size: 12 AWG, 14 AWG  

Operating temperature range: 35°C - 85°C 

Circuit Detail: 3 circuits with ground 

Electrical: 

Voltage: 300 V 

Current: 20 A 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Mouser Electronics 

Price: $17.11 
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TED 5004-C WITH GOOGLE POWERMETER 

[RELATED SECTION 26 09 13] 

 

Model Number: 5004-C 

Location: Electrical Closet, Main House Mechanical Closet 

Features: 

1 Gateway embedded with Footprints software 

4 Measuring Transmitting Units/Current Transformers [in the Electrical Closet] 

Electrical: 

Wattage:  

Voltage:  

Load Rating:  

Approval Certificates:  

Available: TED The Energy Detective 

Price: $239.95 
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LUTRON MAGNETIC LOW VOLTAGE DIMMER 

[RELATED SECTION 26 09 33] 

 

Model Number: DVLV-600P [-WH, -GY] 

Location: Interior White Walls [-WH], Interior Gray Walls [-GR] 

Dimensions: 

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: White and Gray 

Features: 

 Control Type: Rocker 

 Actions: On/Off  

Dimmer Type: Slide  

Electrical: 

Wattage: 450 W maximum 

Voltage: 120 V 

Load Rating: 600 VA  

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

 Energy Star Qualified 

Available: Lowes 

Price: $18.00  
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LUTRON MAGNETIC LOW VOLTAGE 3 WAY DIMMER 

[RELATED SECTION 26 09 33] 

 

Model Number: DVLV-603P [-WH, -GR] 

Location: Interior White Walls [-WH], Interior Gray Walls [-GR] 

Dimensions:  

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: White, Gray 

Features: 

 Control Type: Rocker 

 Actions: On/Off  

Dimmer Type: Slide 

Suitable for low voltage lamps  

Electrical: 

Wattage: 450 W maximum 

Voltage: 120 V 

Load Rating: 600 VA  

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $39.00 
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LUTRON SINGLE POLE SWITCH 

[RELATED SECTIONS 26 09 33] 
 

Model Number: CA-1PSH [-WH, -GR] 

Location: Interior White Walls [-WH], Interior White Walls [-GR] 

Dimensions: 

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: White, Gray 

Features: 

 Control Type: Rocker 

 Source Type: Incandescent, Halogen, Magnetic Low Voltage,  

Electronic Low Voltage, Fluorescent, LED 

Electrical:  

 Wattage: 

 Voltage: 120 

 Load Rating: 120/277 VAC, 60 Hz 

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $4.14  
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LUTRON THREE WAY SWITCH 

[RELATED SECTIONS 26 09 33] 
 

Model Number: CA-3PSH 

Location: interior white walls [-WH], Main House wooden surfaces [-GR]  

Dimensions: 

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: white [-WR], gray [-GR] 

Features: 

 Three Way Switch 

 Built in soft glow and night light 

 Power failure memory 

 RFI Suppression 

 UV Stable color 

Control Type: Rocker 

 Source Type: Magnetic Low Voltage 

Electrical:  

 Voltage: 120 V 

 Load Rating: 120/277 VAC, 60 Hz 

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $5.27  
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LUTRON THREE WAY SWITCH 

[RELATED SECTIONS 26 09 33] 
 

Model Number: DVLV-603P-GR 

Location: interior white walls [-WH], Main House wooden surfaces [-GR]  

Dimensions: 

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: white [-WR], gray [-GR] 

Features: 

 Three Way Switch 

 Built in soft glow and night light 

 Power failure memory 

 RFI Suppression 

 UV Stable color 

Control Type: Rocker 

 Source Type: Magnetic Low Voltage 

Electrical:  

 Voltage: 120 V 

 Load Rating: 120/277 VAC, 60 Hz 

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $4.66  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 908 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 909 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

LUTRON 1 GANG WALL PLATE 

[RELATED SECTION 29 09 33] 

[RELATED SECTION 26 30 00] 

 

Model Number:  CW-1 [-WH, -GR] 

Location: Interior White Walls [-WH], Interior Gray Walls [-GR] 

Dimensions: 

 Width: 3” 

 Height: 4-3/4" 

 Depth: 1/2”  

Finish: White gloss, Gray gloss 

Features: 

 1 Gang 

 No Visible Hardware 

Available: Lowes 

Price: $2.89 
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LUTRON 2 GANG WALL PLATE 

[RELATED SECTION 29 09 33] 

[RELATED SECTION 26 30 00] 

 

Model Number:  CW-2-WH 

Location: White Interior Walls 

Dimensions: 

 Width: 4-3/4"  

 Height: 4-3/4” 

Depth: 1/2” 

Finish: White gloss 

Features: 

 2 Gang 

 No Visible Hardware 

Available: Lowes 

Price: $5.00 
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LUTRON 3 GANG WALL PLATE 

[RELATED SECTION 29 09 33] 

[RELATED SECTION 26 30 00] 

 

Model Number:  CW-3-WH 

Location: White Interior Walls 

Dimensions:  

 Width: 4-3/4”  

 Height: 6-1/2” 

Depth: 1/2” 

Finish: White gloss 

Features: 

 3 Gang 

 No Visible Hardware 

Available: Lowes 

Price: $10.00 
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LUTRON 4 GANG WALL PLATE 

[RELATED SECTION 29 09 33] 

[RELATED SECTION 26 30 00] 

 

Model Number:  CW-4-WH 

Location: White Interior Walls 

Dimensions:  

 Width: 4-3/4”  

 Height: 6-1/2” 

Depth: 1/2” 

Finish: White gloss 

Features: 

 4 Gang 

 No Visible Hardware 

Available: Lowes 

Price: $13.33 
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ELEMENTAL LED DIMMABLE DRIVER 

[RELATED SECTION 26 22 16] 

 

Model Number: EL-20WDIM 

Location: throughout The Solar Homestead 

Dimensions: 

 Length: 5-1/2”  

 Width: 2” 

 Height: 1-1/2” 

Electrical: 

Wattage: 20 W 

Approval Certificates:  

 UL Listed 

Available: Elemental LED 
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ELEMENTAL LED DIMMABLE DRIVER 

[RELATED SECTION 26 22 16] 

 

Model Number: EL-60WDIM 

Location: throughout The Solar Homestead 

Dimensions: 

 Length: 8-1/2”  

 Width: 3”  

 Height: 3” 

Electrical: 

Wattage: 60 W 

Approval Certificates:  

 UL Listed 

Available: Elemental LED 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 920 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 921 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

ELEMENTAL LED DIMMABLE DRIVER 

[RELATED SECTION 26 22 16] 

 

Model Number: EL-100WDIM 

Location: throughout The Solar Homestead 

Dimensions: 

 Length: 9”  

 Width: 3”  

 Height: 3” 

Electrical: 

Wattage: 100 W 

Approval Certificates:  

 UL Listed 

Available: Elemental LED 
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ELEMENTAL LED NON-DIMMABLE DRIVER 

[RELATED SECTION 26 22 16] 

 

Model Number: EL-12VDRVR 

Location: throughout The Solar Homestead 

Dimensions: 

 Length: 6-1/2” 

 Width: 1-1/8” 

 Height: 1-3/4” 

Features: 

 Input voltage: 100V-240 Vac 

 Input current: 0.55 A 

 Output voltage:12 Vdc 

Electrical:  

Wattage: 60 W 

Voltage: 1.67 A 

Approval Certificates:  

 UL Listed 

Available: Elemental LED 

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 924 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 925 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

EATON CUTLER HAMMER METER COMBO 

[RELATED SECTION 26 24 16] 

 

Model Number: CMB2436B200BTS 

Location: Electrical Closet 

Dimensions: 

 Width: 14-7/16” [367 mm] 

 Height: 32-3/8” [823 mm] 

 Depth: 5-3/8” [137 mm] 

Features: 

Jaws: 4 

Distribution: 24/36 

Ringless All-In-One 

Main Breaker: CSH2200 

Electrical: 

Current: 200 A 

Approval Certificates:  

 UL Safety Approval 

Available: Lowes 

Price: $144.00 
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SQUARE D INDOOR MAIN BREAKER LOAD CENTER 
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[RELATED SECTION 26 24 16] 

 

Model Number: HOM3040M150VP 

Location: North Hall 

Dimensions: 

Width: 16” 

Height: 35-7/8” 

Depth: 5-3/8” 

Finish: Gray 

Features:  

Service entrance or sub panel 

Over/under orientation 

Aluminum buss bar construction 

Number of spaces: 30 

Circuits: 40 

Electrical:  

Current: 150 A 

Approval Certificates:  

UL Listed 

Available: Lowes 

Price: $134.00 
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ROMEX SIMPULL NM-B 

[RELATED SECTION 26 27 26] 

 

Model Number: NM-B 

Location: throughout The Solar Homestead 

Features: 

 Gauges vary: 12, 14, 10, 8, and 6 AWG 

Number of conductors: 3 for all gauges 

Electrical: 

Voltage: 600 V 

Current: varies between 15, 20, 30, 40, and 55 A 

Approval Certificates:  

 UL Listed 

Available: Lowes 
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ROMEX SIMPULL THHN/THWN-2 

[RELATED SECTION 26 27 26] 

 

Model Number: THHN/THWN-2 

Location: throughout The Solar Homestead 

Features: 

 Grounding wire uses 6 AWG, stranded 19 

Wire gauge varies between 6, 8, 10, 12, and 14 AWG 

Stranded 1 and 19 

Electrical: 

Current: varies between 65, 50, 30, 15 A 

Approval Certificates:  

 UL Listed 

Available: Lowes 
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SOUTHWIRE ALUMINUM SER CABLE 

[RELATED SECTION 26 27 26] 

 

Location: underneath various trailers 

Features: 

Conductor size: 1/0-1/0-1/0-2 and 4/0-4/0-4/0-2/0 

Stranding 10 and 19 

Sunlight resistant 

Electrical: 

Current: 60C 100, 75C 120, 90C 135 and 60C 150, 75C 180, 90C 205 

Approval Certificates:  

 UL Listed 

Available: Lowes 
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SOUTHWIRE THERMOSTAT WIRE 

[RELATED SECTION 26 27 26] 

 

Model Number: 64162143 

Location: throughout The Solar Homestead 

Dimensions: 

Diameter 132 mils 

Features: 

Jacket thickness: 14 mils 

Conductor size: 18 AWG 

Number of conductors: 2 

Conductor colors: red, white 

Sunlight resistant 

Can be used in temperatures up to 140°F 

Electrical: 

Voltage: 150 V 

Current: 60C 

Approval Certificates:  

 UL Listed 

Available: Lowes 
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TE CONNECTIVITY USE-2 

[RELATED SECTION 26 27 26] 

 

Model Number: 1986164 

1986165 

Location: Great Porch Canopy 

Features: 

 Wire gauge: 10 and 12 AWG 

Electrical: 

Voltage: 600 V 

Approval Certificates:  

 UL Listed 

Available: TE Connectivity 
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LITTLEFUSE MIDGET 5AG 

[RELATED SECTION 26 28 13] 

 

Model Number: 4397K312 

Location: Electrical Closet 

Dimensions: 

 Length: 13/32” 

 Width: 1-1/2” 

Features: 

AC interrupt-current: 10,000 A for 250 Vac fuses, 100,000 A for 600 Vac fuses 

DC interrupt-current: 10,000 A  

Approval Certificates:  

 UL Listed 

Available: McMaster-Carr 
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EATON CUTLER HAMMER CH COMBINATION ARC FAULT CIRCUIT BREAKERS 

[RELATED SECTION 26 28 16.13] 

 

Model Number: CH120CAFCS 

Location: throughout The Solar Homestead 

Features: 

 CH 3/4" fireguard 

 1 pole 

 AIR: 10 k 

Electrical: 

Voltage: 120/240 Vac 

Current: 20 A 

Approval Certificates:  

 UL Listed 

 CSA Listed 

 ANSI Certified 

Available: Lowes 

Price:  
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EATON CUTLER HAMMER CH CIRCUIT BREAKERS  

[RELATED SECTION 26 28 16.13] 

 

Model Number: CH115 

CH120 

CH215 

CH220 

CH230 

Location: throughout The Solar Homestead 

Features: 

 CH 3/4" 

 1 and 2pole 

 AIR: 10 k 

Electrical: 

Voltage: 120/240 Vac 

Current: varies between 15, 20, and 30 A 

Approval Certificates:  

 UL Listed 

 CSA Listed 

 ANSI Certified 

Available: Lowes 

Price:  
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SQUARE D QO ARC-D-TECT ARC FAULT CIRCUIT BREAKERS 

[RELATED SECTION 26 28 16.13] 

 

Model Number: QO115AFI 

QO120AFI 

Location: throughout The Solar Homestead 

Features: 

 1 pole 

AIR: 10 k 

Electrical: 

Voltage: 120 V 

Current: 15 and 20 A 

Approval Certificates:  

UL Listed 

 CSA Listed 

 ANSI Certified 

Available: Consolidated Electrical Distribution 
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SQUARE D QO ARC-D-TECT CIRCUIT BREAKERS 

[RELATED SECTION 26 28 16.13] 

 

Model Number: QO115CP 

QO120CP 

QO220CP 

QO230CP 

QO240CP 

QO260CP 

Location: throughout The Solar Homestead 

Features: 

 1 and 2pole 

 All double-poles with a common trip 

AIR: 10 k 

Electrical: 

Voltage: 120 V, 120/240 V 

Current: varies between 15, 20, 30, 40, 60 A 

Approval Certificates:  

UL Listed 

 CSA Listed 

 ANSI Certified 

Available: Consolidated Electrical Distribution 
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**LUTRON DUPLEX RECEPTACLE 

[RELATED SECTION 26 30 00] 

 

Model Number: CAR-15H [-WH, -GR] 

Location: Interior White Walls [-WH], Interior Gray Walls [-GR] 

Finish: White, Gray 

Features: 

 Grounding 

Actuator Material: Thermoplastic 

Body Material: Thermoplastic 

Termination: Rear Push-in and Side 

Electrical: 

3 Wire 

Current: 15 A 

Voltage: 125 V 

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $3.99  
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LUTRON DUPLEX GFCI RECEPTACLE 

[RELATED SECTION 26 30 00] 

 

Model Number:  CAR-15-GFTRH [-WH, -GR] 

Location: Interior White Walls [-WH], Interior Gray Walls [-GR] in areas that 
may come in contact with water 

Finish: White, Gray 

Features: 

 1 Gang 

 Flush Mounted 

 Tamper-Resistant 

 Ground Fault Circuit Interrupter  

 Built-in circuit breakers automatically trip if the threat of shock exists 

Electrical: 

 Current: 15 A 

Voltage: 125 V 

Approval Certificates:  

UL Safety Approval 

 CSA Safety Listing 

Available: Lowes 

Price: $30.67 
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COOPER INDUSTRIES GFCI RECEPTACLE 

[RELATED SECTION 26 30 00] 

 

Model Number: TWRGF15 [GY] 

Location: exterior locations of The Solar Homestead 

Finish: Gray 

Features: 

 Tamper resistant 

 Weather resistant 

 Ground Fault Circuit Interrupter  

 Built-in circuit breakers automatically trip if the threat of shock exists 

Electrical: 

Voltage: 125 V 

Current: 15 A 

Approval Certificates:  

 UL Listed 

 CSA Listed 

Available: Lowes 

Price: $16.57 
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TAYMAC RECEPTACLE COVER  

[RELATED SECTION 26 30 00]  

 

Model Number:  ML450G 

Location: Exterior  

Dimensions:  

 Width: 4”  

 Height: 6” 

Depth: 1-1/4" 

Finish: Gray 

Features: 

 Polycarbonate and neoprene rubber are durable in sunlight 

 Quick-Fit keyhole mounting system 

 Paintable surface 

Approval Certificates: 

 UL Listed 

 ETL Listed 

Available: The Home Depot 

Price: $7.97 
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SANYO BIFACIAL PHOTOVOLTAIC MODULE 
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[RELATED SECTION 26 31 00] 

 

Model Number: HIP 195DA3 

Location: Great Porch Canopy 

Dimensions: 

 Length: 53.2” [1351 mm] 

 Width: 35.35” [898 mm] 

 Height: 2.36” [60 mm] 

Weight: 50.7 lbs [23 kg] 

Features: 

 Cell efficiency: 19.3% 

 Module efficiency: 16.1% 

Static load: 50 psf [2400 Pa] 

Electrical: 

Wattage: 195 W 

Voltage: 600 V 

Current: 15 A 

Approval Certificates:  

 UL Listed 

 cUL 

 CEC 

Available: Graybar Electric Company 
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SUPER BRIGHT LEDS LED STRIP 

[RELATED SECTION 26 51 13] 
 

Model Number: NFLS-WW3000 

Location: Living Core, Hallways, Bedroom Cove 

Dimensions: 

Length: 197” 

Features:  

Adhesive backing 

Number of LEDs: 300 

Type of LED: 3528SMD 

Light color: warm white 

Dominant wavelength: 2900K ± 100K 

Single LED luminous flux or intensity: 3.7lm 

Lumen per foot: 71 lm/ft 

Total lumen: 1110lm 

IP rating: Non-Weatherproof 

Electrical: 

Wattage: 3.6 W 

Voltage: 9-14.8 V DC [approximately 12 V] 

Current draw @12 V per unit: 1300 mA 

Approval Certificates: 

FCC 

CE 

RoHA 

cRUu 

UL Safety Approval  

Available: Super Bright LEDs 

Price: $99.95 
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ELEMENTAL LED PUCK LIGHT 

[RELATED SECTIONS 26 51 13] 
[RELATED SECTIONS 26 56 00]  
 

Model Number: EL-DIM3WCREE 

Location: Bay Window, Living Module, Bedroom Light Wall, Flex Space Light Wall, Outdoor 
Kitchen 

Dimensions: 

Diameter: 2-3/4” 

Depth: 1/2” 

Features: 

Dimmable 

Features cree LEDs 

3 LEDs per puck 

90° beam angle 

Input voltage: 12Vdc 

Lead wire length: 3 ft 

Available colors: neutral white, warm white 

Lumens: 190 [ww], 218 [nw] 

Color temperature: 2800-3500 [ww], 5500-6000k [nw] 

CRI: 90 

IP rating: 63 

Fixture surface temperature: 68° - 154°F 

Electrical: 

 Wattage: 3.6 W 

 Voltage: 12 Vdc 

 Current: 0.3 A 

Efficiency:  

Rate life: 50,000+ hrs 

Available: Elemental LED 

Price: $49.99 

 

 

http://www.elementalled.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/c/r/cree-3w-led-puck-light-1_1.jpg
http://www.elementalled.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/c/r/cree-3w-led-puck-light-1_1.jpg
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ELEMENTAL 24” LED BAR LIGHT 

[RELATED SECTION 26 51 13] 
[RELATED SECTIONS 26 56 00]  

 

Model Number: EL-BRTWPBAR 

Location: Flex Bath Vanity, within Site Walls 

Dimensions: 

Width: 3/8” 

Height: 3/8” 

Features: 

Bulb type: high power tri-chip SMD 

Dimmable 

Waterproof 

Not for use in or around chlorinate or salt water 

120° beam angle 

Input voltage: 12Vdc 

IP rating: 68 [submersible] 

Fixture surface temperature: 75°F/25°C 

LED Spacing: 7/8” [between centers], 5/8” [between edges] 

Electrical: 

 Wattage: 3.6 W 

 Voltage: 12 V 

 Current: 0.3 A 

Efficiency:  

Rate life: 50,000 hrs 

Approval Certificates: 

ETL 

Available: Elemental LED 

Price: $34.49 
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SYLVANIA 18” T8 LINEAR FLUORESCENT STRIP  

[RELATED SECTION 26 51 13] 

 

Model Number: 21656 

Location: Core Hallway Skylight, Bedroom Closets, Main House Mechanical 
Closet, Laundry Closet 

Dimensions: 

Length: 18” 

Color: designer warm white 

Features: 

Lamp application: fluorescent 

Base: medium bi pin 

Color temperature: 3,000 Kelvins 

Lumens: 900  

CRI: 70 

Electrical:  

Wattage: 15 W 

Efficiency: 

 Rate life: 7500 hrs 

Available: Lowes 

Price: $10.79 
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SYLVANIA 48” T8 LINEAR FLUORESCENT STRIP  

[RELATED SECTION 26 51 13] 

 

Model Number: 22062 

Location: Core Shower 

Dimensions: 

Length: 48”  

Features: 

Lamp application: fluorescent 

Base: med bi pin  

Color temperature: 4,100 Kelvins 

Lumens: 2850 

CRI: 85 

Electrical:  

Wattage: 30 W 

Efficiency: 

 Rate life: 40,000 hrs 

Available: Lowes 

Price: $5.09 
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SYLVANIA 48” T5 LINEAR FLUORESCENT STRIP  

[RELATED SECTION 26 51 13] 

 

Model Number: 20975 

Location: Core Bath  

Length: 48”  

Features: 

Lamp Application: Fluorescent 

Base: miniature bi pin  

Color temperature: 2,700 Kelvins 

Lumens: 2470 

CRI: 85 

Electrical:  

Wattage: 28 W 

Efficiency: 

 Rate life: 20,000 hrs 

Available: Lowes 
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SYLVANIA 24” T8 LINEAR FLUORESCENT STRIP  

[RELATED SECTION 26 51 13] 
[RELATED SECTION 26 56 00] 

 

Model Number: 22405 

Location: Core Hallway Skylight 

Dimensions: 

Length: 24”  

Features: 

Lamp application: fluorescent 

Base: medium bi pin  

Color temperature: 3,000 Kelvins 

Lumens: 1200 

CRI: 85 

Electrical:  

Wattage: 15 W 

Efficiency: 

 Rate life: 20,000 hrs 

Available: Lowes 
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AMERICAN FLUORESCENT 18” STRIP FIXTURE 

[RELATED SECTION 26 51 13] 

 

Model Number: ST115 

Location: Main House interior 

Finish: white enamel 

Dimensions:  

Length: 18” 

Width: 2-3/4” 

Height: 3-3/4” 

Features: 

 Pre-heat ballast 

 Mounting: chain, direct, hung individually or in continuous runs 

Available: Lowes 
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METALUX 24” UTILITY FLUORESCENT STRIP LIGHT FIXTURE 

[RELATED SECTION 26 51 13] 

 

Model Number: SNF-120-LTS-120V-U 

Location: Main House interior 

Dimensions: 

Length: 24” 

Width: 3” 

Height: 3” 

Features: 

Utility fluorescent type: strips 

Ballast required: yes  

Efficiency: 

Energy Efficiency: T12 

Approval Certificates:  

UL Safety Approval 

CSA Safety Listing 

Available: Lowes  

Price: $16.47  
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BIRCHWOOD LIGHTING BRANDI 48” 

[RELATED SECTION 26 51 13] 
 

Model Number: BRA T8 TDEC ACC 120 EB 132 BK AS  

Location: Core Bath Vanity 

Dimensions: 

Length: 20-1/4” 

Width: 13-3/8” 

Depth: 6-1/2” 

Features: 

Application: wall mounted fixture 

Aperture: 2-1/2” x 4-1/2” 

Lamp: 48” Linear Fluorescent Strip 

Available: Birchwood Lighting 
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DELRAY LIGHTING 48” LINEAR FIXTURE 

[RELATED SECTION 26 51 13] 

 

Model Number: SW54128.11 

Location: Core Bath Vanity 

Dimensions: 

Length: 48”  

Width: 1-3/8” 

Height: 4” 

Features:  

 Cast zinc aluminum alloy and aluminum construction 

Approval Certificates:  

UL Safety Approval 

 UL for Damp Locations 

Available: Lowes 
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GENERAL ELECTRIC 24” T8 LINEAR FLUORESCENT 

[RELATED SECTION 26 51 13] 
 

Model Number: 64234 

Location: OM Closets, Outdoor Kitchen Mechanical Closet, Electrical Closet 

Dimensions: 

Length: 24” 

Features:  

1-pack 

Rapid start 

Lumens: 1050 

Color temperature: 4100 Kelvins 

Base type: Plug-In 

Plug-in type: Medium Bi-pin 

Can be used indoors or enclosed outdoor use 

Electrical: 

Wattage: 18 W 

Efficiency: 

Rate life: 7500 hrs 

Available: Lowes 

Cost: $6.48 
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GENERAL ELECTRIC LIGHTING LED FLOOD LIGHT 

[RELATED SECTION 26 56 00] 

 

Model Number: 71776 

Location: on top of OM Closets and Flex OM 

Dimensions: 

 Diameter: 4” 

Length: 5” 

Features: 

Light color: soft white 

Color temperature: 2700 Kelvins 

Energy efficient 

Bulb shape: PAR38 

Wattage equivalent: 90W 

For indoor/outdoor use 

Lumens: 1,300 

Base type: medium 

Electrical: 

 Wattage: 26 W 

Efficiency: 

Rate life: 10,000 hrs 

Approval Certificates: 

Energy Star Qualified 

UL Safety Approval 

Available: Lowes 

Price: $9.24 
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LIGHTING EVER LED FLEXIBLE LIGHTING STRIPS 

[RELATED SECTION 26 56 00] 

 

Model Number: 3258-SMD-LED 

Location: within columns on the Great Porch 

Dimensions: 

Length: 16-3/8’ 

Features: 

Color: cool white 

Temperature: 4800-5200 K 

LED sources: 3528 SMD LED 

LED quantity: 300 units per roll 

Beam angle: 120° 

Available: Lighting Ever 
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HADCO FLOODLIGHT FIXTURE 

[RELATED SECTION 26 56 00] 
 

Model Number: BW4 AS 

Location: on top of OM Closets and Flex OM 

Dimensions: 

Diameter: 6-1/4” 

Length: 16-1/2” 

Height: 2-1/4” 

Finish: Powder coat white 

Features: 

Rating: dry/damp/wet location 

Lamp type: PAR38 MH med base 

Transformer ballast included 

Mounting: 1/2" NPS thread 

Electrical: 

 Wattage: 100 W maximum 

Approval Certificates: 

UL Safety Approval 

CSA Safety Listing 

Available: Philips Hadco 
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BIRCHWOOD LIGHTING 24” WET LOCATION LUMINAIRE 

[RELATED SECTION 26 56 00] 
 

Model Number: BRA T8 TDEC ACC 120 EB 117 BK AS  

Location: OM Closets, Outdoor Kitchen Mechanical Closet, Electrical Closet 

Dimensions: 

Length: 20-1/4” 

Width: 13-3/8” 

Depth: 6-1/2” 

Features: 

Application: wall mounted fixture 

Aperture: 2-1/2” x 4-1/2” 

Lamp: 24” Linear Fluorescent Strip 

Available: Birchwood Lighting 
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FIRST ALERT IONIZATION SMOKE ALARM  

[RELATED SECTION 28 31 00] 

 

Model Number: 9120B 

Location: Main House and Flex Space 

Dimensions: 

 Length: 5-3/4” 

 Width: 2-1/4” 

 Height: 5-1/2” 

Weight: 0.61 lb 

Color: White 

Features: 

 9V battery backup 

 75 dBa alarm 

Warranty claim: 10 years 

Electrical: 

Voltage: 120 Vac 

Current: 0.04 A 

Frequency: 60 Hz 

Approval Certificates:  

 UL Listed 

Available: Lowes 
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DCS AIRSENSE INFRARED CARBON DIOXIDE SENSOR 

[RELATED SECTION 28 31 00] 

 

Model Number: 310e 

Location: Main House Mechanical Closet 

Dimensions: 

 Length: 5-1/4” 

 Width: 3-1/4” 

 Height: 1-3/8” 

Features: 

 Non-dispersive infrared [NDIR] 

Gas sampling method: diffusion or sample draw 

Measurement range: 0-2000ppm 

Repeatability: ±20 ppm CO2 

Measurement accuracy: ±30 ppm + 2% of reading 

5 year recommended calibration interval 

Less than 1 minute warm up time 

Operating temperature range: 10°C - 50°C 

Operating humidity range: 0-95% RH, non-condensing 

 Single gas calibration 

 Optional relay contact rating: 2 A @ 24 V 

Electrical: 

 Voltage: 0-10 Vdc 

 Current: 4-20 mA 

Available:  

  

 

  



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 1012 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

 



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 1013 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

  



ELECTRICAL POWER 
GENERATION

DIVISION 48



 
The Solar Homestead                                                                                                                                          Project Manual 
 

 
U.S. D.O.E. Solar Decathlon 2011  Page 1015 
Published 8/11/2011 Appendix A 

Manufacturer’s Specifications 

KACO 2.5KW GRID-TIED INVERTER 

[RELATED SECTION 48 19 16] 

 

Model Number: blueplanet 2502xi 

Location: Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Length: 32” [813 mm] 

 Width: 14” [356 mm] 

 Depth: 8-1/4” [208 mm] 

Weight: 52 lbs [24 kg] 

Features: 

 High efficiency: 95.5% CEC efficiency on all 02xi series inverters ensures low energy losses  

Wide MPPT range: Highest string sizing flexibility with all modules and temperature ranges  

Low start-up voltage: KACO inverters wake up earlier and work longer than the competition 

Lockable DC/AC disconnect: Pre-wired & separable integrated disconnects  

Multiple knock-outs: Knock-outs on bottom, sides and back offer great installation flexibility 

Electrical: 

Wattage: 2500 W 

Voltage: 550 V 

Approval Certificates:  

UL Listed 

UL 1741 compliant 

IEEE 1547 compliant 

CSA 22.2 C US compliant 

Available: Schuco USA 
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KACO 5KW GRID-TIED INVERTER 

[RELATED SECTION 48 19 16] 

 

Model Number: blueplanet 5002xi 

Location: OM Closet 1, OM Closet 3, Outdoor Kitchen Mechanical Closet 

Dimensions: 

 Length: 35-7/8” [914 mm] 

 Width: 14” [356 mm] 

 Depth: 9-1/4” [241 mm] 

Weight: 70 lbs [32 kg] 

Features: 

High efficiency: 95.5% CEC efficiency on all 02xi series inverters ensures low energy losses  

Wide MPPT range: Highest string sizing flexibility with all modules and temperature ranges  

Low start-up voltage: KACO inverters wake up earlier and work longer than the competition 

Lockable DC/AC disconnect: Pre-wired & separable integrated disconnects  

Multiple knock-outs: Knock-outs on bottom, sides and back offer great installation flexibility 

Electrical: 

Wattage: 5000 W 

Voltage: 600 V 

Approval Certificates:  

UL Listed 

UL 1741 compliant 

IEEE 1547 compliant 

CSA 22.2 C US compliant 

Available: Schuco USA 
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	ZAR EXTERIOR STAIN
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	[RELATED SECTION 09 93 13.13]
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	[RELATED SECTION 09 93 13.13]
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	[RELATED SECTION 10 40 00]


	DIVISION 11 - EQUIPMENT 
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	BOSCH STACKING KIT
	[RELATED SECTION 11 31 23]

	MITSUBISHI DLP PROJECTOR
	[RELATED SECTION 11 52 00]
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	[RELATED SECTION 11 52 00]
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	SONY PLAYSTATION 3
	[RELATED SECTION 11 52 00]
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	IKEA VANITY
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	[RELATED SECTION 12 36 19]
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	POTTER WATERFLOW ALARM SWITCH
	[RELATED SECTION 21 05 19]

	PROPLUMBER PRESSURE GAUGE
	[RELATED SECTION 21 05 19]

	VICTAULIC K4.2 RESIDENTIAL HORIZONTAL SIDEWALL SPRINKLER
	[RELATED SECTION 21 10 00]

	VICTAULIC K5.6 RESIDENTIAL HORIZONTAL SIDEWALL SPRINKLER
	[RELATED SECTION 21 10 00]

	VICTAULIC K4.9 RESIDENTIAL CONCEALED PENDENT SPRINKLER
	[RELATED SECTION 21 10 00]

	VIKING BLAZEMASTER 3/4" CPVC PIPING
	[RELATED SECTION 21 10 00]

	NIBCO BLAZEMASTER BRASTIC SPRINKLER HEAD ADAPTERS
	[RELATED SECTION 21 10 00]

	NIBCO BLAZEMASTER TEES
	[RELATED SECTION 21 10 00]

	GRUNDFOS 2 HORSEPOWER PUMP
	[RELATED SECTION 21 16 00]
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	MCMASTER-CARR 1/2" THERMOWELLS
	[RELATED SECTION 22 05 19]

	MCMASTER-CARR 3/4" THERMOWELLS
	[RELATED SECTION 22 05 19]

	OMEGA LOW FLOW LIQUID FLOWMETER
	[RELATED SECTION 22 05 19]

	DYNAQUIP CONTROLS 3-WAY VALVE
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	WATTS 3/4" SWEAT MIXING VALVE
	[RELATED SECTION 22 05 23]

	CASH ACME HEATGUARD 3/4" SWEAT MIXING VALVE
	[RELATED SECTION 22 05 23]

	AMERICAN VALVE 1” BALL VALVE
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	AMERICAN VALVE 3/4” BALL VALVE
	[RELATED SECTION 22 05 23]

	AMERICAN VALVE 3/4” FULL PORT BALL VALVE
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	AMERICAN VALVE 1” FULL PORT BALL VALVE
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	[RELATED SECTION 22 05 23]

	AMERICAN VALVE 1” CHECK VALVE
	[RELATED SECTION 22 05 23]

	AMERICAN WATER HEATER TEMPERATURE AND PRESSURE VALVE
	[RELATED SECTION 22 05 23]

	CHARLOTTE PIPE 3” PVC DWV CLEANOUT PLUG
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	CHARLOTTE PIPE 3” DWV FEMALE ADAPTER
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	CHARLOTTE PIPE 3” PVC DWV WYE
	[RELATED SECTION 22 05 76]

	VIEGA PUREFLOW MANIFOLD 14 PORT
	[RELATED SECTION 22 11 13]

	GRUNDFOS 1/2 HORSEPOWER PUMP
	[RELATED SECTION 22 11 23]

	ROTONICS LOAF WATER TANK
	[RELATED SECTION 22 12 19]

	WELLSAVER 20 GALLON PUMP TANK
	[RELATED SECTION 22 12 19]

	SURE-VENT AIR-ADMITTANCE VALVE
	[RELATED SECTION 22 13 19.36]

	HUSKY CUSTOM WASTE WATER BLADDER TANK
	[RELATED SECTION 22 13 53]

	HUSKY 25 GALLON WASTE WATER BLADDER TANK
	[RELATED SECTION 22 13 53]

	ZURN SMALL AREA ROOF DRAIN
	[RELATED SECTION 22 14 26.13]

	STIEBEL ELTRON TEMPRA TANKLESS WHOLE HOUSE WATER HEATER
	[RELATED SECTION 22 33 13]

	STIEBEL ELTRON TEMPRA POINT-OF-USE WATER HEATER
	[RELATED SECTION 22 33 13]

	UTILITECH 2 GALLON WATER HEATER EXPANSION TANK
	[RELATED SECTION 22 33 13]

	NEXT GENERATION ENERGY COLLECTOR
	[RELATED SECTION 22 33 30.23]

	WICKS & WAX RE-MELT PARAFFIN WAX BLEND
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	SUNDA SOLAR COLLECTOR
	[RELATED SECTION 22 33 30.23]

	DRAGON BREATH HEATER
	[RELATED SECTION 22 33 30.23]

	STEELWORKS PLATED PERFORATED TUBE
	[RELATED SECTION 23 81 43]

	THE HILLMAN GROUP THREADED ROD
	[RELATED SECTION 23 81 43]

	WILO STANDARD CIRCULATING PUMP
	[RELATED SECTION 22 33 30.23]

	UTILITECH 5 GALLON WATER HEATER EXPANSION TANK
	[RELATED SECTION 22 33 30.23]

	TOTO AQUIA II DUAL FLUSH TOILET 10” ROUGH IN
	[RELATED SECTION 22 41 13]

	MOEN CAMELOT DOUBLE BOWL DROP IN SINK
	[RELATED SECTION 22 41 16]

	AVANITY VITREOUS CHINA VESSEL SINK
	[RELATED SECTION 22 41 16]

	OPELLA UNDERMOUNT BAR SINK
	[RELATED SECTION 22 41 16]

	DELTA ARZO SHOWERHEAD
	[RELATED SECTION 22 41 23]

	DELTA MULTICHOICE VALVE
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	DELTA SHOWER TRIM KIT
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	[RELATED SECTION 22 41 39]

	DELTA BAR FAUCET
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	PRICE PFISTER SKYE BATHROOM FAUCET
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	AQUASOURCE PULL-DOWN KITCHEN FAUCET
	[RELATED SECTION 22 41 39]


	DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING [HVAC] 
	VAISALA INTERCAP HUMIDITY AND TEMPERATURE PROBE
	[RELATED SECTION 23 09 13.23]

	BAPI LOW PROFILE “BUTTON” SENSOR
	[RELATED SECTION 23 09 13.23]

	BROAN ULTRA SILENT HUMIDITY SENSING FAN
	[RELATED SECTION 23 34 00]

	PANASONIC PASSIVE INLET VENT
	[RELATED SECTION 23 37 00]

	PHASE CHANGE MATERIAL
	[RELATED SECTION 23 71 00]

	MITSUBISHI MR. SLIM MINI SPLIT HEAT PUMP [OUTDOOR UNIT]
	[RELATED SECTION 23 81 43]

	MITSUBISHI MR. SLIM MINI SPLIT HEAT PUMP [INDOOR UNIT]
	[RELATED SECTION 23 81 43]

	LG SPLIT AIR CONDITIONER [INDOOR UNIT]
	[RELATED SECTION 23 81 43]

	LG SPLIT AIR CONDITIONER [OUTDOOR UNIT]
	[RELATED SECTION 23 81 43]

	WALL MINI SPLIT CONDENSER BRACKET
	[RELATED SECTION 23 81 43]


	DIVISION 25 - INTEGRATED AUTOMATED  
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]
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	[RELATED SECTION 25 13 00]

	AUTOMATION DIRECT PROGRAMMABLE LOGIC CONTROLLER – RELAY OUTPUT MODULES
	[RELATED SECTION 25 13 00]

	SOLA HEVI-DUTY 24V POWER SUPPLY
	[RELATED SECTION 25 35 23]

	SOLA HEVI-DUTY 12V POWER SUPPLY
	[RELATED SECTION 25 35 23]

	BELIMO DAMPER
	[RELATED SECTION 25 35 23]


	DIVISION 26 - ELECTRICAL  
	ARLINGTON GB5 GROUNDING BRIDGE
	[RELATED SECTION 26 05 26]

	IDEAL SPLIT BOLT CONNECTOR
	[RELATED SECTION 26 05 26]

	TE CONNECTIVITY SOLARLOK GROUNDING BOLT
	[RELATED SECTION 26 05 26]

	ERICO CADDY HAMMER-ON Z PURLIN CLIPS
	[RELATED SECTION 26 05 29]

	GAMPAK ELECTRICAL METALLIC TUBING [EMT] STEEL STRAPS
	[RELATED SECTION 26 05 29]

	1/2" ELECTRICAL METALLIC TUBING [EMT]
	[RELATED SECTION 26 05 33.13]

	3/4" ELECTRICAL METALLIC TUBING [EMT]
	[RELATED SECTION 26 05 33.13]

	1" ELECTRICAL METALLIC TUBING [EMT]
	[RELATED SECTION 26 05 33.13]

	SOUTHWIRE LIQUIDTIGHT FLEXIBLE METAL CONDUIT [LFMC]
	[RELATED SECTION 26 05 33.13]

	TE SOLARLOK COMBINER BOX
	[RELATED SECTION 26 05 33.16]

	AUSTIN ELECTRICAL JUNCTION AND PULL BOX
	[RELATED SECTION 26 05 33.16]

	CANTEX RIGID PVC JUNCTION BOX
	[RELATED SECTION 26 05 33.16]

	CARLON JUNCTION BOX
	[RELATED SECTION 26 05 33.16]

	ALLIED MOULDED SINGLE GANG RECEPTACLE BOX
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	ALLIED MOULDED DOUBLE GANG RECEPTACLE BOX
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	ALLIED MOULDED THREE GANG RECEPTACLE BOX
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	ALLIED MOULDED FOUR GANG RECEPTACLE BOX
	[RELATED SECTION 26 05 33.16]

	ALLIED MOULDED 3/0 ROUND OUTLET
	[RELATED SECTION 26 05 33.16]

	RACO 2-GANG METAL SQUARE ELECTRICAL BOX
	[RELATED SECTION 26 05 33.16]

	GAMPAK 2.17” RECTANGULE METAL ELECTRICAL BOX
	[RELATED SECTION 26 05 33.16]

	GAMPAK 2.29” RECTANGULE METAL ELECTRICAL BOX COVER
	[RELATED SECTION 26 05 33.16]

	TE SOLARLOK INTERCONNECTION SYSTEM CONNECTORS
	[RELATED SECTION 26 05 83]

	MC3 CABLE COUPLERS
	[RELATED SECTION 26 05 83]

	MC3 PV BRANCH PLUGS
	[RELATED SECTION 26 05 83]

	MC3 PV BRANCH SOCKETS
	[RELATED SECTION 26 05 83]

	3M SCOTCHLOK CONNECTOR
	[RELATED SECTION 26 05 83]

	MOLEX CONNECTOR
	[RELATED SECTION 26 05 83]

	TED 5004-C WITH GOOGLE POWERMETER
	[RELATED SECTION 26 09 13]

	LUTRON MAGNETIC LOW VOLTAGE DIMMER
	[RELATED SECTION 26 09 33]

	LUTRON MAGNETIC LOW VOLTAGE 3 WAY DIMMER
	[RELATED SECTION 26 09 33]

	LUTRON SINGLE POLE SWITCH
	[RELATED SECTIONS 26 09 33]

	LUTRON THREE WAY SWITCH
	[RELATED SECTIONS 26 09 33]

	LUTRON THREE WAY SWITCH
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	LUTRON 1 GANG WALL PLATE
	[RELATED SECTION 29 09 33]
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	LUTRON 2 GANG WALL PLATE
	[RELATED SECTION 29 09 33]
	[RELATED SECTION 26 30 00]

	LUTRON 3 GANG WALL PLATE
	[RELATED SECTION 29 09 33]
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	LUTRON 4 GANG WALL PLATE
	[RELATED SECTION 29 09 33]
	[RELATED SECTION 26 30 00]

	ELEMENTAL LED DIMMABLE DRIVER
	[RELATED SECTION 26 22 16]

	ELEMENTAL LED DIMMABLE DRIVER
	[RELATED SECTION 26 22 16]

	ELEMENTAL LED DIMMABLE DRIVER
	[RELATED SECTION 26 22 16]

	ELEMENTAL LED Non-DIMMABLE DRIVER
	[RELATED SECTION 26 22 16]

	EATON CUTLER HAMMER METER COMBO
	[RELATED SECTION 26 24 16]

	SQUARE D INDOOR MAIN BREAKER LOAD CENTER
	[RELATED SECTION 26 24 16]

	ROMEX SIMPULL NM-B
	[RELATED SECTION 26 27 26]

	ROMEX SIMPULL THHN/THWN-2
	[RELATED SECTION 26 27 26]

	SOUTHWIRE ALUMINUM SER CABLE
	[RELATED SECTION 26 27 26]

	SOUTHWIRE THERMOSTAT WIRE
	[RELATED SECTION 26 27 26]

	TE CONNECTIVITY USE-2
	[RELATED SECTION 26 27 26]

	LITTLEFUSE MIDGET 5AG
	[RELATED SECTION 26 28 13]

	EATON CUTLER HAMMER CH COMBINATION ARC FAULT CIRCUIT BREAKERS
	[RELATED SECTION 26 28 16.13]

	EATON CUTLER HAMMER CH CIRCUIT BREAKERS
	[RELATED SECTION 26 28 16.13]

	SQUARE D QO ARC-D-TECT ARC FAULT CIRCUIT BREAKERS
	[RELATED SECTION 26 28 16.13]

	SQUARE D QO ARC-D-TECT CIRCUIT BREAKERS
	[RELATED SECTION 26 28 16.13]

	**LUTRON DUPLEX RECEPTACLE
	[RELATED SECTION 26 30 00]

	LUTRON DUPLEX GFCI RECEPTACLE
	[RELATED SECTION 26 30 00]

	COOPER INDUSTRIES GFCI RECEPTACLE
	[RELATED SECTION 26 30 00]

	TAYMAC RECEPTACLE COVER
	[RELATED SECTION 26 30 00]

	SANYO BIFACIAL PHOTOVOLTAIC MODULE
	[RELATED SECTION 26 31 00]

	SUPER BRIGHT LEDS LED STRIP
	[RELATED SECTION 26 51 13]

	ELEMENTAL LED PUCK LIGHT
	[RELATED SECTIONS 26 51 13]
	[RELATED SECTIONS 26 56 00]

	ELEMENTAL 24” LED BAR LIGHT
	[RELATED SECTION 26 51 13]
	[RELATED SECTIONS 26 56 00]

	SYLVANIA 18” T8 LINEAR FLUORESCENT STRIP
	[RELATED SECTION 26 51 13]

	SYLVANIA 48” T8 LINEAR FLUORESCENT STRIP
	[RELATED SECTION 26 51 13]

	SYLVANIA 48” T5 LINEAR FLUORESCENT STRIP
	[RELATED SECTION 26 51 13]
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	[RELATED SECTION 26 51 13]
	[RELATED SECTION 26 56 00]

	AMERICAN FLUORESCENT 18” STRIP FIXTURE
	[RELATED SECTION 26 51 13]

	METALUX 24” UTILITY FLUORESCENT STRIP LIGHT FIXTURE
	[RELATED SECTION 26 51 13]

	BIRCHWOOD LIGHTING BRANDI 48”
	[RELATED SECTION 26 51 13]

	DELRAY LIGHTING 48” LINEAR FIXTURE
	[RELATED SECTION 26 51 13]

	GENERAL ELECTRIC 24” T8 LINEAR FLUORESCENT
	[RELATED SECTION 26 51 13]

	GENERAL ELECTRIC LIGHTING LED FLOOD LIGHT
	[RELATED SECTION 26 56 00]

	LIGHTING EVER LED FLEXIBLE LIGHTING STRIPS
	[RELATED SECTION 26 56 00]

	HADCO FLOODLIGHT fixture
	[RELATED SECTION 26 56 00]

	BIRCHWOOD LIGHTING 24” WET LOCATION LUMINAIRE
	[RELATED SECTION 26 56 00]
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	[RELATED SECTION 28 31 00]

	DCS AIRSENSE INFRARED CARBON DIOXIDE SENSOR
	[RELATED SECTION 28 31 00]
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	[RELATED SECTION 48 19 16]
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	[RELATED SECTION 48 19 16]






