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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:
o Section Format and Page Format requirements have been updated

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

o Format of document has been fixed to meet requirements

o Construction Specifications have been modified to match Construction Documents

e Bookmarks have been added

e 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:
e Addition of Structural Calculations
o Addition of manufacturer specification sheets
e Sub-bulleting of PDF bookmarks

6.30.2011 REVISION
The Project Manual has been updated from the previous issue. Revisions include:
o Addition of manufacturer specification sheets
o Revision of products and the corresponding specification sheets
o Reformatting the manual to create to cohesive package with signage
o Addition of title pages

8.11.2011 REVISION
The Project Manual has been updated from the previous issue. Revisions include:
o Addition of Appendix A: Structural Calculations

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

U.S. D.O.E. Solar Decathlon 2011
Published 8/11/2011
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RULES COMPLIANCE CHECKLIST

Rule 4-2

Rule 4-2
Rule 4-3

Rule 4-4

Rule 4-5
Rule 4-6

Rule 4-6

Rule 4-7

Rule 4-7

Rule 5-2

Rule 5-2

Rule 6-1

Rule 6-2

Rule 6-2

Construction Equipment

Construction Equipment

Ground Penetration

Impact on the Turf

Generators

Spill Containment

Spill Containment

Lot Conditions

Lot Conditions

Solar Envelope Dimensions

Solar Envelope Dimensions

Structural Design Approval

Finished Square Footage

Finished Square Footage

U.S. D.O.E. Solar Decathlon 2011
Published 8/11/2011

Drawing[s] showing the assembly and disassembly
sequences and the movement of heavy machinery on the
competition site

Specifications for heavy machinery

Drawing[s] showing the locations and depths of all ground
penetrations on the competition site

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

Specifications for generators

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

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

Calculations showing that the structural design remains
compliant even if 18 in. [45.7 cm] of vertical elevation
change exists

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

Drawing[s] showing the location of all house and site
components relative to the solar envelope

List of solar envelope exemption requests accompanied by
justifications and drawing references

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

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

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

0101 to 0111

PM: 02 4313.13
E101

5101, S501, G101, C102,
G103, L102, & PM: Impact
on the Turf

PM: 015113
H101, P103, P101, P102

PM: 23 71 00, 22 41 16,

2241 23,22 4139, 22 33
30, 2213 53, 22 33 13, 22
1116,221219,211000

S501
PM: 13 54 19
PM: Structural Calculations

S501, S502
A201 & A202
NOT APPLICABLE

PM: Structural
Calculations,
APPST_DRAWINGS 2011-
08-11

A-112

NOT APPLICABLE

Page 7
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RULES COMPLIANCE CHECKLIST CONTINUED

Rule 6-3

Rule 7-1

Rule 7-2

Rule 8-1
Rule 8-3

Rule 8-3

Rule 8-4
Rule 8-4
Rule 8-5

Rule 8-5

Rule 8-5

Rule 8-5
Rule 8-5

Rule 8-5

Rule 9-1

Rule 9-1

Rule 9-2

Entrance and Exit Routes

Placement

Watering Restrictions

PV Technology Limitations

Batteries

Batteries

Desiccant Systems
Desiccant Systems
Village Grid

Village Grid

Village Grid

Village Grid
Village Grid

Village Grid

Container Locations

Container Locations

Team-Provided Liquids

U.S. D.O.E. Solar Decathlon 2011
Published 8/11/2011

Drawing[s] showing the accessible public tour route and the
ground surface area that will be covered by organizer-provided
walkway material

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

Drawing[s] showing the layout and operation of grey water
irrigation systems

Specifications for photovoltaic components

Drawing[s] showing the location[s] and quantity of all primary
and secondary batteries and stand-alone, PV-powered devices

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

Drawing[s] describing the operation of the desiccant system
Specifications for desiccant system components

Completed interconnection application form.

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

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

One-line electrical diagram

Calculation of service/feeder net computed load per NEC
220

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

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

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

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

G102, C102

L101, C401, C402

NOT APPLICABLE

PM: 26 31 00
F101

PM: 28 31 00

NOT APPLICABLE
NOT APPLICABLE

PM: INTERCONNECTION
APPLICATION FORM

E101, E102

PM: 26 05 26, PM: 26 05
83, PM: 26 05 33.16, PM:
2628 13, PM: 26 24 16
PM: 26 27 26, PM: 26 31
00, PM: 48 19 16

E602

E604

G102

P101, P501, H101, C103

P111, G601

PM: DETAILED WATER
BUDGET

Page 8
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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 P101, H101, P602
reuse systems

Rule 9-4 Rainwater Collection Drawing([s] showing the layout and operation of rainwater NOT APPLICABLE
collection systems

Rule 9-6 Thermal Mass Drawing(s] showing the locations of liquid-based thermal NOT APPLICABLE
mass systems

Rule 9-6 Thermal Mass Specifications for components of liquid-based thermal mass  PM: 23 71 00
systems

Rule 9-7 Greywater Heat Recovery Drawing(s] showing the layout and operation of greywater NOT APPLICABLE
heat recovery systems

Rule 9-8 Water Delivery Drawing[s] showing the complete sequence of water 0109, 0110, 0111
delivery and distribution events

Rule 9-8 Water Delivery Specifications for the containers to which water will be 0104
delivered PM: 22 1219

Rule 9-9 Water Removal Drawing[s] showing the complete sequence of water 0104
consolidation and removal events

Rule 9-9 Water Removal Specifications for the containers from which water will be PM: 22 13 53
removed

Rule 11-4 Public Exhibit Interior and exterior plans showing entire accessible tour G102
route

U.S. D.0.E. Solar Decathlon 2011
Published 8/11/2011

Page 9
Rules Compliance Checklist



STRUCTURAL
CALCULATIONS



The Solar Homestead

Project Manual

STRUCTURAL CALCULATIONS

Refer to Appendix A for Structural Calculations.

CONTRIBUTING ENGINEERS

Patrick A. Beville, PE, LEED AP

[PE License NC 023045]

Principal, IONCON NC License # P-0820

Eric A. Gilbert
[PE License NC 036322]

U.S. D.O.E. Solar Decathlon 2011
Published 8/11/2011

IONCON, PLLC
164 South Depot Street
Boone, NC 28607

Trenco
818 Soundside Road
Edenton, NC 27935

Phone: 828-264-8500
Fax: 828-265-5650

Phone: 216-741-5282
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]:
e Roof live load = 35 pounds per square foot
e Roof dead load = 15 pounds per square foot
e Floor live load = 40 pounds per square foot
e Floor dead load = 15 pounds per square foot
e 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.

U.S. D.0.E. Solar Decathlon 2011 Page 13
Published 8/11/2011 Impact on the Turf
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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:

WATER WATER CALCULATIONS

FUNCTION USE USE

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 Ib of water
. 2.38 gallons/load per Manufacturer's
Dishwasher 11.9 45.0 2.38 9.0 5 Specifications
10.06 gallons/load per Manufacturer's

Clothes Washer 80.5 304.7 10.061 38.1 8 Specifications

Vegetation 970 10221 15 56.8 18 15 gallons per day for 18 days between

assembly and disassembly
7 minutes of flow at estimated 13 gpm per

Fire Protection 182 688.9 182 688.9 1 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
- . Solar thermal loop: collectors and plumbing.
Initial Systems Fill 15 56.8 15 56.8 1 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

Hot water draws, dishwasher, clothes,
TR testing, and safety factor.

U.S. D.0.E. Solar Decathlon 2011 Page 15
Published 8/11/2011 Summary of Unlisted Electrical Components
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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.

U.S. D.0.E. Solar Decathlon 2011 Page 17
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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.

U.S. D.0.E. Solar Decathlon 2011 Page 19
Published 8/11/2011 Summary of Reconfigurable Features
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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.

Number of Parallel Number of DC Rating of Array

Ly By AT T Strings Panels/String In series In parallel

. 6 panels in series
Sub-Array 1 12 panels 2 parallel string per string 482 Voc 15.5Isc
. 6 panels in series
Sub-Array 2 12 panels 2 parallel string per string 482 Voc 15.5Isc
. 6 panels in series
Sub-Array 3 18 panels 3 parallel string per string 482 Voc 23.3Isc
Total DC power of all arrays: 8.2 kW
10.5 kW [includes 30% reflected irradiation]
INVERTERS
Inverter Manufacturer Model Number Voltage Rating [kKVA 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

U.S. D.O.E. Solar Decathlon 2011 Page 21
Published 8/11/2011 Interconnection Application Form
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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 HVYAC 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 HYAC 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/Ib/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.

U.S. D.0.E. Solar Decathlon 2011 Page 23
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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:
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kW/cycle 0vcll_|er§ OR
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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A LIGHTING
FUNCTION Manufacturer (Feet)v KW/cycle (:yt:ll.lerss ] lotabkiin
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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The following table includes a competition energy budget of The Solar Homestead’s HVAC, hot water draws, lighting, cooking, appliances, and

ENERGY BUDGET
equipment:
Washer Bosch WAE2006UC
Dishwasher Bosch SHX4AP05UC
Dryer Bosch WTE86300US
Fridge LG LFC21776ST
s“(’l‘]’gi;” Bosch NIT3065UC
s‘(‘::‘:fol)"“ Bosch NIT3065UC
Oven Bosch HBL3350UC
Range Hood Bosch DKE9605PUC
Bathroom Fan Broan QTXE-110S

HVAC House  Mitsubishi  SL_KDUNA &

MXZ-2B20NA
HVAC Flex LG o
Computer Toshiba L670
TV LG 37LK450
PS3 Sony CECH-2501A

U.S. D.O.E. Solar Decathlon 2011
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0.319 kWh/cycle x 8 cycles

1.3413 kWh/cycle x 5 cycles

3.6505 kWh/cycle x 8 cycles

0.04566 kWh/hr x 216 hrs

2.55 kWh/cycle x 4 cycles

Tested

Tested

620W x 23 hrs

36W x 3 hrs

28W x 35 events

150W x 35 events

250W x 6.5 hrs

2.55 8 cycles
5 cycles for competition +
6.71 approximately 1 extra for
dishwasher rinse

29.20 8 cycles

9.86 9 days, all day

10.20 Tested: 2.55 kWh per 5Ib

evaporation
418 Cooking test energy estimate
4.77 Cooking test energy estimate

23 hours assumed for whole
14.26 house fan function, boiling
water, and dinner parties

011 3 hours assumed for whole
' house fan function

96.34 Energy modeling
18.03 Energy modeling
0.98 As required
5.25 As required
Assumed 3 hrs per movie
1.63 night + 30 mins for possible
jury viewing
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TOTAL ENERGY

FUNCTION

Assumed 3 hrs per movie
Projector Mitsubishi HC4000 260W x 6.5 hrs 1.69 night + 30 mins for possible
jury viewing
DVD Player Sony DVP-SR200P 9W x 35 events 0.32 As required
Assuming backup heater
Water Heating Tempra 24 40.28kWh x 50% backup 20.14 only needs provide 50%
water heating
Solar Thermal 121 y for 11
Pump WILO Star 32F 110W x 110 hrs 10 0 hrs a day for 11 days
Assumed 3 hrs per movie
Speaker Bar Samsung HW-C540 280W x 6.5 hrs 1.82 night + 30 mins for possible
jury viewing
_— . . See detailed lighting
Lighting Various Various 27 schedule
Productivit Power dissipation of all PLC
PLC + Controls 3000 y Various 44.04W x 216 hrs 10.46 components + extra 10%
for controls power
Main water Assumed 1 hr total of
pump Grundfos JPF3 (1/2HP x 745.7W/1HP) x 1 hr 0.37 operation

TOTAL 280.35 kWh
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Intermediate Scenario

1%
0%

2%
2%
0%

B Washer

m Dishwasher

W Dryer

M Fridge

H Stove & Oven

B Range Hood

B Bathroom Fan
m HVAC

m Computer

ETV +DVD Player
B Home Theatre
m Solar Thermal Pump

Water Heating

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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