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SCUPPER TRAYS OR COLUMN
DOWNSPOUT AND GRAVITY FEEDS
THROUGH A RUNNEL LOCATED UNDER
THE DECK INTO THE XERISCAPE
PLANTING BED.
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Planter Schedule
A Module Number Height Width Length Facing Material
W1 20" 18" 6' Poplar
W2 20" 18" 8' Poplar
W3 20" 18" 9'6" Poplar
- W4 20" 18" 10' Poplar —
S1 20" 2 6' Poplar
R1 30" 18" 11 Poplar
R2 30" 18" 15' Poplar
B R3 30" 2' 9' Poplar
WH1 32" 18" 4' Poplar
WH2 32" 18" 79 Poplar
WH3 32" 18" 6' Poplar
— WH4 32 18" 77" Poplar ]
WH5 32" 18" 8' Poplar
WH6 32" 18" 10' Poplar
S1 32" 2' 6' Poplar
¢ S3 Vi 9! 9 Poplar
WH7 32" 6' 6'2" Poplar
B1 32" 3 2' Black Locust
B2 32" 3' 3' Black Locust
o B3 32" 3 6' Black Locust |
B4 32" 3 8' Black Locust
H M1 32" 53 3' Black Locust
D M2 32" 5' 6’ Black Locust
M3 32" 5' 8' Black Locust
- W—
E /1 PLANTER BOX ISOMETRICM mm ° | ; 3
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Species Name
Living Walls

Vinca major
Lavandula angustifolia
Green Roof
Sedum album
Sedum oreganum
Sedum ternatum
Sedum lanceolatum
Talinum calycinum
Cymbalaria muralis

| 3
Common Name

Large Myrtle
Lavender

Coral Carpet

Oregon Stonecrop
Woodland Stonecrop
Spearleaf Stonecrop
Large Flowered Rock Pink
Kenilworth lvy

Quantity

480
15

500
500
500
500
500
500

Height

4_6"
1 1

4-8"
4-8"
4-8"
4-8"
4-8"
4-8"

| 6
Bloom/Folliage Color

Blue
Lavender

Red

Yellow
White

White

Pink

Light Purple
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Species Name

Xeric Limestone Meadow
Schizachyrium scoparium
Asclepias tuberosa

Aster novea angliae
Heuchera americana
Bouteloua curtipendula
Monarda fistulosa
Campanula rotundifolia

Common Name

Little Bluestem
Butterfly Weed
New England Aster
American Alumroot
Side Oats Gamma
Wild Bergamot
Harebell

Quantity Height

84 3-4'
8 2
24 1-2'
40 1°
15 2-3'
70 2'
50 1

Bloom/Folliage Color

Orange Fall Color
Red

Light Purple
None

None

Pink

Light Blue
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Species Name
Bio-Intensive Garden
Cucurbita pepo

Allium sativum

Solanum tuberosum

Beta vulgaris

Allium cepa

Zea mays

Raphanus sativus
Brassica oleracea
Daucus carota
Phaseolus vulgaris
Capscium annuum
Ocimum basilicum crispum
Apium graveolens
Lycopersicon esculentum
Vaccinium corymbosum
Lactuca sativa

Beta vulgaris flavescens

Common Name

Acorn Squash
Garlic

Potato

Beets

White Onion

Corn

Plum Purple Radish
Cabbage

Carrot

Dragon's Tongue Snap Bean

Bell Pepper

Basil

Celery

Roma VF Tomato
Highbush Blueberry
Leaf Lettuce

Swiss Chard

Quantity

o o

WO =0T NWWOoWOoouU = =0100WwW

Height

0-1'

Bloom/Folliage Color

None
None
None
None
None
None
None
None
None
None
None
None
None
None
White
None
None
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Species Name
A Sense Garden
Andropogon gerardii
Asarum canadense
~ Sorghastrum nutans
Asclepias tuberosa
Aster ericoides
Symphyotrichum oblongifolium
B Adiantum pedatum
Campanula rotundifolia
Thymus vulgaris
__Lavandula angustifolia
Origanum vulgare
Mentha spicata
Ocimum basilicum crispum
® Amelanchier x grandiflora

| 3
Common Name

Big Bluestem
Wild Ginger
Indian Grass
Butterfly Weed
Heath Aster
American Aster
Maidenhair Fern
Harebell

Thyme
Lavender
Oregano
Spearmint

Basil

Autumn Brilliance Serviceberry

4

Quantity

20
12
9
2
35
12
8
15
90
20
10
10
8
1

Height

2
5
3-4'
i
2-4'
5
1.2

3“

5 | 6
Bloom/Folliage Color

Orange Fall Color
Brownish Purple

Golden Brown Fall Color
Red/Orange

White

Light Blue

None

Light Blue

White

Lavender _
None

None

None

White Blooms, Orange Fall Foliage

DESIGN TEAM

NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

3RD 06.02.2009 FINAL CD SUBMISSION

Issue Date Description

KEY PLAN

B=E

SCALE

SDG KPM

DRAWN BY ‘CHECKED BY

DRAWING STATUS

CD SET

Avava  svaviS
/4

AV Y
VAVAY

AVA AVAVA

PENNSTATE

&

av VAVAV/

AVAVA
VAVAYA A

VA VAVAVAY

NATURAL FUSION

L
—
=2
()]
L
I
O
n
—
=
<C
1
(a1
=
L
()]
n'd
<C
O
w

AVAN
A AVAVAVA'  AVAVA

WY
W
VA
A

VAVAY  VAVAN



C:\Users\Temporary Local Storage\Temporary Storage\PSU_Natural-Fusion_jgawthrop-File.rvt

1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 DESIGN TEAM Z
NATURAL FUSION

Species Name Common Name Quantity Height = Bloom/Folliage Color CLIENT O
A Wildlife Attractant Gardens SOLAR DECATHLON 200 (7)
Aronia melanocarpa  Black Chokeberry 1 3.9 White Blooms, Red Fall Foliage DEVELOPERS -
Echinacea purpurea  Eastern Purple Coneflower 60 1-2' Light Purple PENN STATE L

~ Callirhoe involucrata  Wine Cups 35 1" Deep Pink | NVERRTYRARGRA
Liatris pilosa Blazing Star 30 1:& Light Purple —
Oenothera perennis Sundrops 60 1-2' Yellow é

s  Gaillardia pulchella Blanket Flower 75 1-2' Red/Orange

Iris cristata Crested Iris 100 1' Blue D
<
=z

3RD 06.02.2009 FINAL CD SUBMISSION
Issue Date Description

KEY PLAN

D B=E

SCALE

Ly
—
>
=)
|.u
T
&)
7
I_
=
<
—l
o
Ll
—
—l
&)
—
=

SDG KPM
DRAWN BY ‘CHECKED BY

DRAWING STATUS

z CD SET

AVAVA  AVAVAN
AVAVAY ViV
Ay Ay

AVA AVAVA AVAN

Vol VAVAVAY. AVAY
E VoV UVAVAV.Y VAN
AVAVA VA

VAVAVA. AVAVAN
VAVAY  VAVAN

PENNSTATE AV | VAVAVAVA" AVAVA
. AVAVA




C:\Users\Temporary Local Storage\Temporary Storage\PSU_Natural-Fusion_jgawthrop-File.rvt

5! _ Ou

] &

3! _ Oll

()

5'-9 3/4"

6'- 3 3/4"

6'-7 3/4"

5| - Oll

4| _ 8ll

5'-87/8"

GENERAL NOTES:

1. ALL JOISTS MOUNTED TO GIRDERS USING HOT-
DIPPED GALVANIZED FLUSH-MOUNT JOIST
HANGERS.

KEYED NOTES:
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2.4X4 TO BE CUT ON SITE ACCORDING TO GRADE
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1 2 3 4 5 6 DESIGN TEAM Z
NATURAL FUSION
CLIENT O
A SOLAR DECATHLON 2009 U)
STORAGE TANK SCHEDULE DEPT. OF ENERGY, NREL
DESIGNATION| MFTR'S NAME & MODEL NO. | LOCATION SERVICE TYPE CAP [GAL]| _ CONNECTION 1\ rrpiar |MAXDIMENSIONS |\ 1 5sp | REMARKS |LINK DEVELOPERS D
FILL [IN]| DISCH [IN] L % W x H[IN] PENN STATE
T-1 FOL-DA-TANK PW1340 | SUB-DECK | POTABLE WATER STORAGE | CLOSED PILLOW TANK | MAX 1340| 4 1% | POLYESTER| 168x84x24 | 64 (DRY) 1,2 | M UNIVERSITY PARK, PA LI—
- T-2 FOL-DA-TANK GW1340 | SUB-DECK| GREY WATER STORAGE | CLOSED PILLOW TANK | MAX 1340| 4 1% |POLYESTER| 168x84x24 | 64 (DRY) 2 2 o |
1. COMPLIES WITH ANSI STANDARD 61 DRINKING WATER SYSTEM COMPONENTS — HEALTH EFFECTS
2. TANK SUPPORTED BY 2-BY-4 LUMBER JOISTS OVERLAYED W/ % IN OSB
[1] hitp://www tank-depot.com/product. aspx?id=866
B 2] hitp/fwaww tank-depot.com/product aspx?id=865
FIXTURE SCHEDULE I
DESIGNATION MFTR'S NAME & MODEL NO. DESCRIPTION LOCATION | FINISH FLOWRATE REMARKS <
T 1.6 GAL/FLUSH (FULL) ] Z
WC-1 AMERICAN STANDARD FLOWISE (2480.16) DUAL FLUSH TOILET BATHROOM | WHITE | oo <Al FLUSH (PART) s
LAV-1 CUSTOM WOOD LAVATORY VESSEL, 16 IN DIAM BATHROOM SINK BATHROOM | WOOD N/A <
POLISHED
c LAV-2 KOHLER FAIRFAX TALL (K-12183-CP) BATHROOM SINK FAUCET | BATHROOM | " o0\ 1.5 GPM (MAX) 1
SH-1 STERLING ENSEMBLE SERIES 7214 (72141100-0) SHOWER RECEPTICLE | BATHROOM | WHITE N/A -
POLISHED
SH-2 KOHLER PURIST SHOWER HEAD (K-997-CP) SHOWER HEAD BATHROOM | /10 e 1.75 GPM (MAX) s
— SH-3 DELTA ARZO MONITOR (T14086) SHOWER FAUCET BATHROOM | CHROME N/A 2 —
3RD 06.02.2009 FINAL CD SUBMISSION
S-1 KOHLER UNDERTONE LARGE/MEDIUM SINK (K-3150) KITCHEN SINK KITCHEN SS N/A - e = escien
KEY PLAN
S-2 DELTA GRAIL PULL DOWN FAUCET (985) KITCHEN SINK FAUCET KITCHEN | CHROME 2.5 GPM (MAX) -
D NORTH il
HB-1 HOSE BIBB OUTDOOR SERVICE FACADE BRASS 2.5 GPM 3 | B g
1. DRAIN W/ POP-UP TAILPIECE INCLUDED
2. ADD ROUGH VALVE ACCESSORY
3. PROVIDE STOP-AND-WASTE VALVE INSIDE MECH RM FOR DRAINAGE —
ING KPM
DRAWN BY ‘CHECKED BY
DRAWING STATUS
: CD SET
AVAVA. AVAVA
AN V-V VA
VAVAVY /\4

AVA AVAVAVATA  AVA

PENNSTATE AV VAVAVAVA' AVAVA
. Vo VAVAVAY. VAVAY
VoY  VAVAV.Y VAV

&

AVAVA VA
VAVAYA ASAY
VAVAY ANV



2 3 4 DESIGN TEAM Z
. NATURAL FUSION
N
CLIENT O
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(D 3RD 06.02.2009 FINAL CD SUBMISSION

E\ TO WASTE TANK 2" VENT Issue Date Description

© (7 KEY PLAN
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£l p | L

2 1.5" DRAIN | "\ :

% 3" DRAIN |

E £

-.9 ) N

n \

(_U — ] SCALE

g 2" DRAIN - M

-l V(( ING ‘KPM

E\ { V N " DRAWN BY CHECKED BY

E ( 1.5" DRAIN

8_ DRAWING STATUS

£ E CD SET

2 /"1 DRAIN AND VENT ISOMETRIC

® P-901/ NTS =

P w AVAVA AVAVA
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Natural-Fusion 6.1.rvt
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2 4 5
A
B POWERED EQUIPMENT TAG EQUIPMENT ABBREVIATIONS: OTHER ABBREVIATIONS:
EQUIPMENT DESIGNATION C/HW COLD AND HOT WATER CONNECTION D DIAMETER
DSI DUCT-LESS SPLIT INDOOR UNIT DHW DOMESTIC HOT WATER
DSO DUCT-LESS SPLIT OUTDOOR UNIT EA EXHAUST AIR
EQUIPMENT NUMBER
“ QU U DW DISHWASHER EER ENERGY EFFICIENCY RATIO
EA EXHAUST AIR H HEIGHT
ERV ENERGY RECOVERY VENTILATOR L LENGTH
UN-POWERED EQUIPMENT TAG FD FLOOR DRAIN MECH MECHANICAL
FPC FLAT PLATE COLLECTOR MFTR MANUFACTURER
FTR FINNED TUBE RADIATOR OA OUTDOOR AIR
FTR/ EQUIPMENT DESIGNATION TRENCH HEATER RM ROOM
EQUIPMENT NUMBER HW HOT WATER TANK SA SUPPLY AIR
C 1t HOT WATER CONNECTION SEER SEASONAL ENERGY EFFICIENCY RATIO
LAV LAVATORY SUPP SUPPLEMENTAL
MF MANIFOLD W WIDTH
OTP OVER TEMP/PRESSURE DEVICE
RH RANGE HOOD
S KITCHEN SINK SYMBOLS:
SD SUPPLY DIFFUSER
SH SHOWER
ST SUPPLY TANK —f~.— CHECKVALVE
TWH  TANKLESS WATER HEATER
W/D CLOTHES WASHER DRYER @ THERMOSTAT
wC WATER CLOSET
WT WASTE TANK
D —[>o}— VALVE
@ PUMP
D DRAIN
" C/HW PLUMBING SUPPLY
E

DESIGN TEAM

NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

NATURAL FUSION

3RD 06.02.2009 FINAL CD SUBMISSION

Issue Date Description

KEY PLAN

B=E

1/8" =1"-0"

ING KPM
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DRAWING STATUS

CD SET

AVAVA AVAVA
AVAVAY V.V VA
VAVAY /\4

AVA  AVAVAVA AVA
V\/ AVAVAVA' AVAVA

PENNSTATE

&

VA VAVAVAY. AV
av VAVAV/ w
AVAVA VA

VAVAYA ANV
VAVAY ANV



Natural-Fusion 6.1.rvt

\\ems-fritts.ems.psu.edu\shared\[RVT] Mode\PSU
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DEPT. OF ENERGY, NREL
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3RD 06.02.2009  FINAL CD SUBMISSION

Issue Date Description

KEY PLAN
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SCALE
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o1 2 4' 8' 12'

/"1 CONDITIONED AREA

\M-102) 474 = 41

GENERAL NOTES:
1. SQUARE FOOTAGES ARE LOCATED IN PLAN.

TOTAL CONDITIONED AREA: 590 SF
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DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
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DESIGN TEAM

NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

I S [T 1T T T

=]

o
o

i

“ M i}

(2)@8) M=
\

Y

i

/"1 SENSOR PLAN
\M-103/ 440 = 110" v — —

GENERAL NOTES:

1. SENSORS TO BE MOUNTED 46" FROM FLOOR,
UNLESS NOTED OTHERWISE.

2. TEMPERATURE AND RH SENSOR TO BE LOCATED IN
THE HALLWAY IN FRONT OF THE BATHROOM.

3. ILLUMINANCE METER TO BE PLACED ON THE
SURFACE OF THE DESK.

4. CONDUIT WILL BE PROVIDED PENETRATING THE
FLOOR TO CONNECT TO NREL DATALOGGERS ON THE
NATIONAL MALL.

KEYED NOTES:

1. FLOOR PENETRATION FOR SENSOR WIRE CONNECTIONS.
. TEMPERATURE INSIDE HOME.

. REFRIGERATOR SENSOR.

. FREEZER TEMPERATURE

. DISHWASHER TEMPERATURE SENSOR.
. WASHING MACHINE SENSOR.

. DRYER SENSOR.

. RELATIVE HUMIDITY SENSOR.

. ILLUMINANCE METER ON DESK

0. DATALOGGER

PENNSTA

PENN STATE
UNIVERSITY PARK, PA

NATURAL FUSION

3RD 06.02.2009 FINAL CD SUBMISSION
Issue Date Description

KEY PLAN
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SCALE
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NG KPM
DRAWN BY ‘CHECKED BY

DRAWING STATUS
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1 5 3 4 5 6 DESIGN TEAM
NATURAL FUSION

CLIENT

A SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

l
NATURAL FUSION

\M-201) 2 \W-301/
12"x3"
_ # 12"x3"
1
8 I oo A4 \\
12"x3" m ==
“ N |4 /DSl
2
I % 82D =
1
C
3RD 06.02.2009 FINAL CD SUBMISSION
= ; /lm | Issue Date Description
2 L L L 1 KEY PLAN
Vak Fal Fal @ al : o .
D FTR FTR FTR FTR K / Il
1 2 3 4 FPC FPC — | ! g
Ol 1 1 2| 4' 8l 1 2! 1 2 e ]
/"1 MECHANICAL PLAN o
\M-104) 447 = 4" v — E—
SCALE
 — ] 1/ n = 1!_0"

KEYED NOTES: ING KPM

1. PIPING TO FINNED TUBE RADIATOR RUNS FROM NEXUS. DRAWN BY | CHECKED BY

CONNECTS TO DHW TANK.

2. PIPING TO DUCTLESS SPLIT OUTDOOR UNITS (DSO'S) FROM SRATING STATUS

DUCTLESS SPLIT INDOOR UNITS (DSI'S) IS 3/8" ON SUCTION SIDE
E AND 1/4" ON DISCHARGE SIDE. MUST BE LESS THAN 55' LONG. CD SET

3. FINNED TUBE RADIATORS TO BE LOCATED BETWEEN LVL'S ON N

EITHER SIDE OF THE COLUMNS. COORDINATE LOCATION OF

DOOR FRAMES.

4. DUCTWORK TO BE PLACED FOR RANGE HOOD EXHAUST. AVAVA. AVAVA

AVAVAY V..VA
VavAY Ay
AVA  AVAVAVAYA  AVA

VA VAVAVAY. AV
av VAVAV w

&
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VAVAYA ANV
VAVAYY VAN
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1 2 3 4 5 6 DESIGN TEAM
NATURAL FUSION

CLIENT

A SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

NATURAL FUSION

3RD 06.02.2009 FINAL CD SUBMISSION
Issue Date Description

O| 1 [} 2| 4| 8' 1 2| KEY PLAN
/"1 BLADDER LAYOUT PLAN
D \M-105/ 447 = 11Q" T — — "

B=E

SCALE

— =1
GENERAL NOTES: Bladder Type | Quantity| Length (ft} Width (in) Depth (in}| Volume of Water (cf}| TPU (sf) NG -
1. SPACING OF THE STRUCTURE IS 16" O.C. A 19 12 13.5 2 2.3 A26 DRAWN BY | CHECKED BY
2. ALL BLADDERS SHALL BE LINKED FOLLOWING DETAILS SHOWN
ON M-500 B 3 12 11.75 2 2.0 377
3. WATER IN BLADDERS WILL BE SEALED FOR THE COMPETITION c 3 6.5 13.5 2 1.2 256 P
E ONCE THE BLADDERS HAVE BEEN FILLED. D 1 6.5 1175 2 1.1 226 CD SET
4. BLADDERS TO BE INSTALLED FROM BELOW THE HOUSE BEFORE - - - N
SPF INSULATION IS APPLIED. 53.3 10217
AVAVA. AVAVA
AV V.V VA
VAVAY /\J
AVA AVAVA AVA

PENNSTATE AV VAVAVAVA' AVAVA
Vo /VAVAVAY. VAVAY
' VoY  VAVAV.Y VAV
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1 2 3 4
A
2'-55/8"
(2 7
B
c
D o122 4 8" 12"
/"1 MECHANICAL ROOF PLAN - E—
\M-106/ 1/4" = 1'-0"
KEYED NOTES:
1. EXHAUST VENT FROM ERV THROUGH ROOF.
2. PLUMBING DRAIN VENT.
E
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NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

NATURAL FUSION

3RD 06.02.2009 FINAL CD SUBMISSION

Issue Date ‘ Description
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SCALE
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3RD 06.02.2009 FINAL CD SUBMISSION

Issue Date Description
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SCALE
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9 3 5 DESIGN TEAM =
NATURAL FUSION
CLIENT O
I
SOLAR DECATHLON 2009
A SPU DEPT. OF ENERGY, NREL U)
1
@ - DEVELOPERS )
PENN STATE
UNIVERSITY PARK, PA Ll_
o BB e e pa I
’ D
C
3RD 06.02.2009 FINAL CD SUBMISSION
O/ Issue Date Description
KEY PLAN
D r — %
Ol 1 ] 2' 4| 6'
/"1 SOLAR LOOP SECTION - E— .
 — M-301 1/2" = 1'_0" — 1/2" = 1!_0"
KEYED NOTES: NG KPM
1. DHW TANK IS ELEVATED TO ALLOW DUCTWORK INTO THE KITCHEN. DRANNEY Joneckep oY
2. KEEP ALL PIPING BELOW THE SUNNOVATIONS PUMP UNIT WITH THE
PUMP UNIT BEING AT THE HIGHEST POINT IN THE SYSTEM. DRAWING STATUS
E 3. THE PEX LOOP SHALL BE PRESSURE TESTED TO 100 PSI FOR 15 CD SET
MINUTES TO DETERMINE THAT CONNECTIONS ARE PROPERLY MADE.
PEX LINES SHALL BE SLANTED TOWARD THE DHW TANK TO MINIMIZE
RISK OF VAPOR LOCK.
AVAVA. AVNNVA
AN V.V VA
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AVA AVAVA AVA
AV ANVAVAVA  ANANVA
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GENERAL NOTES:

1. BLADDERS SHALL BE FILLED SUCH THAT THE
FLOW IN EACH INDIVIDUAL BLADDER IS FROM
BOTTOM TO TOP.

2. EMPTYING OF THE BLADDER SYSTEM WILL TAKE
PLACE IN THE OPPOSITE DIRECTION AND WILL BE
ACHIEVED USING PRESSURIZED AIR.

FILL FROM RIGHT TO CONNECTIONS ARE
LEFT, EMPTY FROM SNAP LOCK.
LEFT TO RIGHT.

OPEN-WEB JOIST.

POLYISO SHEATHING TO
PROTECT SPRAYFOAM FROM
WEATHER.

/"2, BLADDER CROSS-SECTION

\501/ NTS

/ FINISH FLOOR AND OSB.

SPRAY-FOAM INSULATION

DESIGN TEAM

NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

3RD 06.02.2009  FINAL CD SUBMISSION

Issue Date Description

KEY PLAN

B=E

SCALE
As indicated
ING KPM

DRAWN BY ‘CHECKED BY

D
I ——— SPRAY-FOAM INSULATION
OPEN-WEB JOIST.
/"1 BLADDER ISOMETRIC /"3 BLADDER ELEVATION
\M-501) NTS \M-501) NTS
E
PENNSTATE
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5 3 5 DESIGN TEAM
NATURAL FUSION Z
CLIENT O
OTP SOLAR DECATHLON 2009
A DEPT. OF ENERGY, NREL CD
! DEVELOPERS )
PENN STATE
oWH UNIVERSITY PARK, PA Ll_
— SPU —
1 A OVER-TEMP/ _I
1 OVER-PRESSURE
@ DEVICE
B VACUUM LINE
|
DHWS SUPPLY LINE ! D
| v FTR RETURN ] Z
E_ 1 | —
v —— > [ [ ~ RETURN LINE v
©, EEEE—
5 —
ke} >
wn|C
> |
L-L |
E - Zfﬁ
% C— / .
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S %[%/ DRAIN POINT —
oy [ .02.
2 DowS SUPPLY e
8 KEY PLAN
=
: L_.U_M?
>
x [ |
5
3 /"1, SOLAR LOOP SCHEMATIC
_‘c‘;‘ o W NTS B <
2 3/16"=1-0
8 KEYED NOTES: ING KPM
: 1. FLUID IN SOLAR THERMAL LOOP IS A MIXTURE OF WATER AND ETHANOL. DRAWNEY [CHECKEDBY
2 2. SOLAR LOOP OPERATES AT LESS THAN ATMOSPHERIC PRESSURE.
o 3. TANKLESS WATER HEATER TO BE USED TO MAINTAIN SUPPLY I
TEMPERATURE AT 110 DEGREES F.
(O]
5| E CD SET
o)
® AVAVA AVAVA
€ AV V.V VA
J5 Y Y
ANA AVAVA AVA
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1
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E
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SCALE
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A
B
31°F-90°F OUTSIDE AIR (OCTOBER, EXHAUST AIR
WASHINGTON DC) —
C EXHAUST FAN
. i O
— 72°F-76°F ROOM AIR DESIRED
ROOM CONDITIONS FOR
COMFORT CONTEST FRESH AIR SUPPLIED TO KITCHEN
SUPPLY FAN AND BEDROOM
5 (1)
GENERAL NOTES:
1. EXHAUST AND SUPPLY AIRSTREAMS DO NOT MIX.
KEYED NOTES:
1. AIR IS EXHAUSTED FROM THE BATHROOM ABOVE THE TOILET.
E 2. FRESH AIR IS BROUGHT IN FROM THE OUTSIDE OF THE HOME.
3. HEAT TRANSFER OCCURS IN PLATE EXCHANGER CONFIGURATION. PLATE
MEDIUM ALLOWS BOTH LATENT AND SENSIBLE HEAT TRANSFER.
4. FRESH AIR ENTERS THE KITCHEN AND THE BEDROOM.
5. AIR IS RELEASED TO EXTERIOR OF HOME THROUGH VENT IN ROOF.
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— 2. AC GROUNDING MAIN BONDING JUMPER WILL BE ON NEUTRAL BUS IN ACPB- 2.24V TRANSFORMER TO SERVICE MASTER -
1 TO ENSURE LESS THAN 150V TO GROUND WITH 4 AWG COPPER GROUNDING CONTROL AND 24VDC LIGHTING
ELECTRODE CONDUCTOR (NEC TABLE 250.66)
3. AC AND DC SYSTEM COMPONENTS GROUNDED TO BONDING JUMPERS
WITH 10 AWG COPPER WIRE (NEC 250.122 AND NEC 690.47(C))
C
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GENERAL NOTES:
E 1. SEE E-501 FOR GROUNDING DETAILS
2. SEE E-605 FOR PANELBOARD SCHEDULE AND BREAKER
SIZES
3. SEE E-606 FOR ELECTRICAL SCHEDULE
4. SEE E-701 FOR SERVICE CALCULATIONS
5. SEE E-702 AND E-703 FOR WIRE, FUSE AND BREAKER SIZING
CALCULATIONS

AC AND DC GROUND
KEYED NOTES:

1. WIRES RUN IN 1 IN. CONDUIT PENETRATING THROUGH
CEILING OF THE NEXUS DIRECTLY TO DISCONNECT/INVERTER

2. COMBINER BOXES WITH BUILT-IN 20A FUSES

3. ORGANIZER SUPPLIED SERVICE FEED WILL SUPPLY
240/120V, SINGLE PHASE, L1,L2,NEURAL, 150A ELECTRICAL

FEED

1 2 3 5
12 AWG \
Z @ COMB-1
A %3 =
12 AWG
(’ ( & R @4 COMB-1
I+ - N llken 12 AWG
+ + —
. ] L
iR B 1)
— 12 AWG
L £ ~1INT DCD
+ | (
. _L DCD-1 |  INV-1
e g g
C 1 Q/ 30A
COMB-1
I I L Noon
— - + _ + _ + INV-2 ‘
B NN NN H 14 AWG ACD
INV-3 INV-3 INV-3 ,/(
| | | - . |
A j0awe
1/0 AWG L2 | C
D 2/0 AWG 1/ O/ﬂG J )—) 30A
Q = ACD-1
DL-1 ) L
SERVICE { 14 AWG
FEED @ VU | MET-1 oz L
— ACPB-1
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1 2 3 4 5 6 DESIGN TEAM Z
NATURAL FUSION
Type Fixture Description Mounting Manufacturer Catalog Number Lamp{s} Watts Valt Location/ O
Remarks CLIENT
F1i T4 linear flucrescent cove with two parabalic reflector seclions drive Sght Surface Elligtipar F305-T221 FP21/830MECO h2 120 Lighting/Di SOLAR DECATHLON 2009 ——
A across the ceding from one edge. An elliptical s=ction shields the larmp from Mounted larmg by Ssram ning/Kiiche DEPT. OF ENERGY. NREL CD
normal viewing angles and redirects is light to 3 parabola. Glare is minimized Syhvania n ' '
and asymmeiry of the beam s maximized resulting in high beam efficiency and D
supenior surface uniformity. DEVELOPERS
a 2-Lamp Dirmming Ballast Imtegral  Luiron Lutron Eco-10™ E 3 T521 C 1202 120 Provide PENN STATE I I
F2 Suspended luminaire with color changing LEDs and three directional low Surface 33 Lighting 3G-5FL316-20w MR18-LEDCC-  (3) 60 120 Dining'Kitc UNIVERSITY PARK, PA
(I voltage MR-18. Frosted acrylic diffuser. Exruded aluminum with clear etched  Mounted MGE-120-0A- 35" and 3'4 20MRABNRAWFLEDC hen —
anodized finish. Aircraft cab’s suspension with adjusiable cable larr by Crsram I
‘ocking fasteners. MR12 lamps mount info solfd a'uminum double gimbals. Syhiania
Zimbal adustmen: does not reguire too's. Can accept opbical accessories.
a 3G 24V LED controler 3G Lighting 3G-24LED2S
b Optical Accessory - Honey comb louver 33 Lighting o8 Provide
B F3 Geometrically shaped Formn, Round or Square, 2-Head Fast Jack fxture head  Surface Edge Lighting  M-FOR-250-3-PM (2} 40 120  Kikchen !
features compact 3° (7.0emj, 8 (15.2em), 127 (30.5cm), 24" (G1cm), 36" Mounted 20MRAESNRANFLEDC Bedroom ’
{81.4em) or 48" (122em) stem and rotates 380° tilis 180°. Holds one accessory larr by Creram
ens or louver (sofd separately). Also available in sing'e-head Round or Sguare Sylvania I—
a Sloped Ceiling Power Feed Canopies Edge Lighting WMP4RD-5LO0-PH Provide
b 150WM2Y Magnetic Remote Transformer Edge Lightmng T-150-12 <
I F4 High'y adjustable head tilis belween cables and rotates 140° within s ring. Surface  Tech Lightmg  TOOKHELLO-MR1G 20MR1GARIFLARIC 20 120 Bedroom ]
Integral louver lens holder can hold glass lens or eggerate louver. Safin Mounted larmg by Ssram Z
alurninum finish. Syvania
a  Hexcell louver cuts glare for lamp Tech Lighting  AD2-BK Frovide
b Remote magnetic transformer Tech Lightimg  FOOAT150-T
C ¢ #10 gauge insulated cable (24fi) Tech Lighting  FOOKLAINSCL-24FT
d Center power feed Tech Lighting  TOOKPCEN-SIMGLE-S
e Slimiine turmbuckles Tech Lightng  FOOPRTTI-3
f  Slimline anchaors Tech Lighting  FOOPRTTO-S
F3 Hiotel wall with a swing arm features a White methacrylate difusser and a satin Surface design by Jordi 0503 WA-HOTELSW-D10-WH-GY CF14EL/A1SB3A0EL 14 120 Bedroom
nickel finish. General light distribution. ETL listed. 8.5 diameter shade x 875" Mounted Mallorgui & larr by Crsram
— high x 12.25" min/18.5" max am extension Jordi Aymerich Sylvania —
F3 ‘Wall mounted lurenaire for direct and diffused lighting. Wall support, joints Surface Ariemide ART-TOL-7-10-W CR13ELMICRONC 13 120 Bedroom 3RD 06.02.2009  FINAL CD SUBMISSION
ALT cancgy and arm in polished aluminurm. Diffuser with aluminum frame available  Mounted modelr TOLE400TPA larmg by Ssram Issue Date Description
n parchment paper or pale grey satin and polycarbenate fiber plend. Adjusts to Sylvania
full dowrward and maxirmum 30° upward pesitons. Mounting o standard KEY PLAN
junciion bo.
D a Parchment /7 in shade Artermide TOLGL00TPA VL
F& The elum™ Cowe RGB is a LED - RGB color-changing, bght strip with unigue  Surface  Mexous Lighting ALS-ELUM-16-115 RGE LED 487 120 Column
triad LED placement for even an consistent color miing. The elum™ Cowve Mounted 16 L
RGH creates 16.5 million deep and wery brght colors. inch
a elum REE Controller Surface  Mexxus Lighting ELUM-RGB-CTRL-1
d 120VAC24DC Transformer for RGB Controdler Surface  TBD TEBD SCALE
— b SAVI Key Pad DMX Controller Surface  Mexxus Lighting SAWI KEY PAD-L B 3"=1-0"
e 30" Power Cable Mexxus Lighting ALS-ELUM-RG8-PCC-30 R iy
F7 The Melampo is a true chameleon: it masguerades as a Free Ariemide 0315 0104 Cimmalble CFL 20 120  Livingroom DRAWN BY | CHECKED BY
standard table light with 3 regu'ar shade, but the shade can be pivoted about Standing WMarathon 148464
the bulz assembly, bo change its leok and the lighling effect. Both madels can larm by Philips DRAWING STATUS

oe positionsd with the shade pointing downward and 34 degree upward

E F7 Table standing lurminaire for diffused lighting. Diffuser in molded, ribbed, Fres Artemide RT30100 Dsmmakbde CFL 20 120 Liwingroom C D S ET
BLT sanded white glass. Base and sccket cover in polished aluminum. Stem and Standing Marathon 148464
diffuser suppors in chrome plated steel. Onioff pull cord swich. In-line dimmer larmg by Fhilips
switch on clear cord. AVAVA. AANVA
AVAVYY VAV VA
VAVAVY /\4
AVA

AVAVA AVA
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1 2 3 4 5 Z
Fa Mirror that radiates light from all sides. Designed to highlight the color of the Surface Electri Mirror 307=30" Sihouetie 4] FF24/830HCVECTD 104 120 Bathroom NATURAL FUSION
wall upon which it hangs, frosted glass frames the polished-=dge mimor to Mounted larrg by Crsram O
mbue an illwstrious presence. Sylvania CLIENT
Fa Twin Slim surface mounted rectangular mirror features vertical integral Suriace  Edge Lighting  TWINSLIM-20-F1 (2} FP24/BI0HOIECO 52 120 Bathroom —
A ALT fluorescent lamps set behind frosted panels on each side, which project an Mounted larrg by Crsram SOLAR DECATHLON 2009 CD
even glow of light. Fluorescents{F1 and F10) each include two 24 watt 30008 Syhvania DEPT. OF ENERGY, NREL
22 CRI TS high-putput fluorescent lamps and electronic ballast. Flucrescent D
{F1D0] is dimmable with a standard incandescent dimmer. General light DEVELOPERS
distribution. ADA compliant. PENN STATE I I
F3 Compact Nowrescent wall sconce framed wihin a brushed nickel strucure, 3 anguiar  Surface E.Lux GLE-BLX-S0R-ADA CF13DS/827/RMECD 15 120 Eathroam UNIVERSITY PARK, PA
o formn of pleated fabric cascades soft Ight throughowt Kzunted lamp by Csram Sylvanla
F3 Wall lamp wih asymmetrical seslgn for amblent Numnation. Transparent glass with Surface Tre ITR-ROCKETTESS FP2Z4/E30VHOECT 26 120 Bathroom I
ALTY satin fInlsh. Stalniess steel constructian Kzunied lamp by Csram Sylvanla
F3 ADA compllant wall sconce. Soft glow around luminalre creates perception of a fioaling  Surface Fiocal Poink FMEC-2-1TSHO-1C-WK-LE3D-TS FPZ4/EZNHOYEC D 26 120 Bathroom
ALTZ lumiinous dfuser. Kzunted lamp by Csram Sylvanla
Fii Hausing and wall plate: comoslonneslsiant cast aluminium, MoRinse sur'ace realment.  Surface ERCO 33519 MCZOTFUAGUE.5830 24 120 Extedor
B Double powdercoaied. Optimised surface for reduced accumulabion of dirl. Slectronlec Mounted lamp by Csram Sylvanla
control gear. 2 cable enties. Throughwinng possible. 3pode terminal bloci. Reflectar '
aleminium, sliver, satinmat anodised. Spread lens 36 satsly plass. Pratecton mode
PEE: dustproot I_
Fid ALT 'Wall luminaires with direcied light. Sne plece die-cast aluminum supplled wih universal  Surface BEGA 2493P-BLEK CF1305M82Z7T/RPIECOD 13 120 Exterior
maunting bracket for direct attachment to 3427 or £* octagonal winng box. One plece  Mounted lamp by Csram Sylvanla <
I die-cast aluminum cower frame, secured by caplive socket head, stalnkess sbeel Borews
threaded Inbo stainless steel Inserts. intarior of lamp compariment palnted gloss white. Z
Stppled tempered clear glass. Fully gaskated for weather Bight operation using & mokled
sllcane rubber O-ring gasket.
Fi11 Recessed wall luminalre. Housing: Constructed of die cast and extruded aluminum with Wa BEGA J258LEC-BLK 33D0K whie LED 6.8 120 Extedor
ritegral wiring comgariment. Mounting tabs provided. Enclasure: One plece di2 cast Recessed
C alumirium Taceplate, 148" thick. Clear tempered glass with translucent white ceramic
coaling. Faceplase ks secured by two (2} sockel head, sialniess sbeel, caplive screws
threaded Imto stainless steel Insens In the housing casting. Contnusus high temperatures
C-ring gasket for weather Ught cperation
7 F11 ALT Axls walklight wih LED. cormoslonresistant cast aluminium, KoRinse surfacs treaiment.  Wal ERCO 33733 2500 whike LED 1.7 120 Exterior
Graphit m, double powdsrcoated. Fiing element: plastic. Clamp exenslon 720mm. 2 Resessad 3RD 06.02.2009  FINAL CD SUBMISSION
cable eniries. Throughwiring possiole. 3pale terminal biock. Asymmetric reflector lens Issue Date Description
system: aluminium, sliver anodised. Cplimisad screening for the LEDs ensuras no dirsct
light emission. Replacesble LED module. Cover frame with Soflec lens: KEY PLAN
cormoskonresistant cast aluminlum, graphite double powdercoated. Protection mode
R — -
D IPGS: dustprood and waber |etproot. L
Fiz Wi Cove Powercore 15 3 dimmakle. linear LED fixture that provides an energy- Surface Fhilips Colior 5:23-00000£-00 23D0K whie LED 4.5 120 Bedroom
atficlent, low-maintenance atemative to radtional cove lghting In applcations requirng Mourted  Enetlcs L ]
whilbe or salideoler Ight. With &5 low profile, rolating housing, fSexible erd-to-2nd lacking
power connechars, and rangs of colars and color temperatures, W Cove Powercone |5
the perfect cholce for 3 wide range of Intedor retall, exhibh, hasphalily, and archRectural
setlings. Patenied Powsrcore, which powers W Cove Powercone fxtures dirgcily from SCALE
7 Ine voltage, supporns lang nuns of fefures an & single clroul whike aferng Improves 3"=1-0"
aperallena efficlency and costeffective Installalion and opsration.
JER KPM
1 F = = . DRAWN BY ‘CHECKED BY
Fi3 & 3 Inch wide aperiure step Bight with a concealed optic. Elght LED colors are avallable  Wal Winona Lighting LED-STEPO3-3-001/HO-MD1 20V-835- 000K LED & 120 Walkway
In hilgh owsput con gurations. integral non-dimming drivers avallable for 20-250 AC and Recessed ®-5TD
124 AC. Recassed surfaces always have matie black nish io reduce glare. Face plaies DRAWING STATUS
E In natural mesal nisnes, excepl slainiess siesl, have protective clear top coat. C D S ET
Fi4 Sguare solar LED paver lignt Flaar Metear 170C White LED MiA MWig  South Deck
Recessed
Fi5 Rectanguiar solar LED paver light Wal Metear 130C White LED MR MWig  Exterior
Recessed Ramp AVAVA. AVAVA
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1 2 4 5 6 DESIGN TEAM
‘ ‘ ‘ ‘ ‘ NATURAL FUSION Z
CLIENT O
PANELBOARD SOLAR DECATHLON 2009 U)
CKET WIRE SIZE WIRE SIFZE CKT DEPT. OF ENERGY, NREL
LOAD NAME TRIF # [AWGE] LOAD (VA) [AWG) G TRIP LOAD MAME DEVELOPERS D
= 3 T - A mp oA = - PENN STATE
COVE LGHTING 15 4 1 14 154 240 12 2 20 A GFCI KITCHEN REC. S UNVERSITY PARK. PA | |
I BEDROOM REC. 1B AAFCI 3 14 720 380 14 4 18A GFCI EXTERIORREC. 5| _ |
MNEXUS REC. 20A GFCI 5 12 a0 40 12 g8 20 A GFCI KITCHEN REC. N _l
- EXTERIOR REC. M. iIBAGFCI 7 14 3E0 720 14 g 15 A AFCI LIVING SPACE RELC.
GE). COLUMMN REC. LIWVING SPACE 1BAAFCI G 14 g4 240 14 10 15 A GFCI BATHROOM REC+LIGHTING
= VASHERTDORYER 20 A GFCI 11 12 1200 12 12
U- 8100 40 A INDUCTION RANGE
Q B REFRIGERATOR 20A 13 12 1250 12 14 )
< 12 WV DC LGHTING XFORMER 20 A 15 12 300 350 14 18 15 A AFCI FLOOR REC. LIVING SPACE
c% 24\ DC LIGHTING XFORMER 20 A i7 12 300 170 14 18 15 & SMOKE DETECTOR I
-9] BEDROOM CEILING LGHT i5A 18 14 120 700 14 20 15 & DUCTLESS MINISPLIT BRLS <
_5 |DISH WASHER 154 21 14 1400 100 14 22 15 & ERV| Z
L% DUCTLESS MINISPLIT BRLS i5A 23 14 700 120 14 24 15 A TRENCH HEAT PUMP
-+ 1§ 2% B gE00 120 14 2 15 & SUPPLY WATER PUMP
© TAMKLESS WATER HEATER 50 A
=] = @ 27 B ga&00 200 14. 28 15 & MORTH LIGHTS
‘zu C EXTERIOR FAN COIL A A 24 14 250 200 14 30 15A SOUTHER EXTERIOR LIGHTS
(%l EXTERIOR FAN COIL 15 A a1 14 250 32 EXTRA
a SITE LIGHTING A A 33 14 200 34 -
o R e e @ S 15 & EMPHASE INVERTERS
© 2=
o — o = a7 38 -
o) = P .
) gl bis bkt d @ 30.A 1] 8 SOURCE S0OURCE @ 14 40 19 A FvF 2000 3RD 06.02.2009 _ FINAL CD SUBMISSION
Issue Date Description
g SUBTOTAL 273068 12470 — i
Q WOLTAGE 120240
GEJ D BLAINS 200 A L
% MAIN CEKT BKR 150 A | g
o | _|
©
9
9 SCALE
o — N
(@]
o
— JER KPM
E\ DRAWN BY ‘CHECKED BY
©
(@] GENERAL NOTES: KEYED NOTES: DRAWING STATUS
g 1. SEE E606 FOR BREAKER TYPES AND SPECIFICATIONS 1. BACKFED BREAKERS
S| E 2. INSTANTANEOUS WATER HEATER, NEVER RUN OVER CD SET
= 50% MAX LOAD
(7]
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DESIGNATIONS PRODUCT NAME CATALOG NUMBER QTY. LOCATION MANUFACTURER
_ D221N
A ACD-1 30A AC DISCONNECT Int (DN221N) 2 NEXUS SQUARE D
DCD-1 600VDC DISCONNECT H361R0 1 NEXUS SQUARE D
Int.(HN361F 1)
COMB-1 5-IN COMBINER BOX SOLARLOK 3 ROOF TYCO ELECTRONICS
[ I LY 1
INV-A 5.0KW INVERTER w/ GTE.0 1 NEXUS XANTREX
internal DC disconnect
INYV-2 2 0KW INVERTER PVP2000 1 NEXUS PV POWERED
IMNY-3 MICRO-INVERTER 240V M190-72-240-511 4 SOUTH ROOF ENPHASE
B ACPB-1 AC PANEL BOARD QO140M200C 1 HALLWAY SQUARE D
MET-1 200A METER HOUSING URTRS213B 1 E. FACADE SQUARE D
DL-1 DATA LOGGER 1 SITE NREL
GFCI RECEPTICLE 15 A : :
I TAMPER RESISTANT 126Y NTR-15-GFCI-WH 9 DISPERSED LUTRON
GFCI RECEPTICLE 20 A
TAMPER RESISTANT 125V NTR-20-GFCI-WH 7 DISPERSED LUTROMN
DUPLEX RECEPTICLE 154
/ AE\W
C TAMPER RESISTANT 125% NTR-15-WH 13 DISPERSED LUTRON
DUPLEX RECEPTICLE 20A
TAMPER RESISTANT 125V NTR-20-WH 8 DISPERSED LUTRON
L COAXIAL CABLE JACK NT-CJ-WH 1 BED/LIVING LUTRON
Arc fault Breaker 154 QO115AFI 4 ACPB-1 SQUARE D
Ground fault Breaker 154 QO115GFI 5 ACPB-1 SQUARE D
D Ground fault Breaker 204 Q01 20GFI 4 ACPB-1 SQUARE D
154 Breaker Qo115 13  ACPB-1 SQUARE D
20A Breaker QO120 3 ACPB-1 SQUARE D
I 20A Breaker Q0220 ACPB-1 SQUARE D
J0A-2 pole breaker Q0230 1 ACPB-1 SQUARE D
40A-2 pole breaker Q0240 1 ACPB-1 SQUARE D
E 50A-2 pole breaker Q0250 1 ACPB-1 SQUARE D
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Service Entrance Calculations

DESIGN TEAM
NATURAL FUSION

Z
O
CLIENT
A Line1 General Lighting 800 ftA2 X3VA/A2 2400 VA DEPT OF ENERGY NREL @p
Line 2 Small Appliance Load 3 ckts X 1500VA ea. 4500 VA DEVELOPERS D
Line 3 Laundry Ckt 1500 VA UNIVERSITY PARK. PA Ll
— Lined4 Range 8100 VA — ]
_ Line 5 Line 1-4 Total 16500 VA é
e
'uii B Line 6 Additional Fixed Loads Tankless DHW Heater 19200
2 Pumps 1000 —)
H Oven 1250 —
PRI Dishwasher 1400 _ <E
§ Refrigerator 1250 =z
% Line 6 Total 24100 VA
8¢
- Line 7 Line 5-6 Total 40600 VA
o Line8 HVAC Ductless System 1400
o Heat Pump 120
A Trench Heaters 750 | enmw cwcosmsor
g Exterior Fan Coilx2 500 FE——
3 ERV 100
A : —— L
= Line 8 Total 2870 VA L—'”_ ?
o | ]
©
S . :
ol Line9 NEC 220.83 (B) i ?,ED,Eg L 5000 VA | =
—'; Remainder @ 40% 13040 VA ROTHET e
S HVAC Load 2870 VA S
£ Line 9 Total 23910 VA CD SET
% Line 10 Min Ampacity for Service
: Line 9/240v 99.63 Amps OO
G ‘ \ \ \ \ VAVAY /4
PENNSTATE & e N

|_Zhre)

VA AVAVAY. VAVAY
av VAV w
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BRANCH CIRCUIT LENGTHS

LOAD DESCRIPTION
MAX LENGTH
WIRE SIZE
LOAD AMFPS
VOLTAGE
CONNECTION TYPE
# PARALLEL 5ETS
CONDUCTOR TYPE
VD =

LOAD DESCRIPTION
MAX LENGTH
WIRE SIZE
LOAD AMFS
VOLTAGE
CONNECTION TYPE
# PARALLEL SETS
CONDUCTOR TYPE
VD =

LOAD DESCRIPTION
MAX LENGTH
WIRE SIZE
LOAD AMFS
VOLTAGE
CONNECTION TYPE
# PARALLEL 5ETS
CONDUCTOR TYPE
VD =

CKT 37/39
25
10 AWG 10380 CMILS
21
240
4

1
THHN COFPER
1.2138728 OR,

0.51%

CKT 15

50

12

20

120

4

1
THHN COPPER
3.6753446 OR,

6530 CMILS

1.53%

CKT 8

60
14

EI-_

sl

120

4

1
THHN COPPER
52554745 OR,

4110 CMILS

2.19%
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FUSE CALCULATIONS

MAX

COMPONENT
COMB-1
COMB-1 (2)
COMB-1 (3)
5 DCD-1
ACD-1

CURRENT

ADJUSTMENT  MIN REQUIRED
FACTOR FUSE SIZE SIZED FUSE
8:25 156% 12.87 20 A
11 156% 17.16 20 A
53 156% 38.58 20A
303 100% e Y 518
30 100% 30 30A

DESIGN TEAM

NATURAL FUSION

CLIENT

SOLAR DECATHLON 2009
DEPT. OF ENERGY, NREL

DEVELOPERS

PENN STATE
UNIVERSITY PARK, PA

NATURAL FUSION

E

:

J

: CORRECTION

5.  PATHDECRIPTION DIST (FT) VOLTAGE CURRENT FACTOR VDI WIRE SIZE

> PV 3 SERIES PANEL BRANCH 15 313.5 275 156% 0.1027961 12

S POST NORTH ROOF COMB 1 15 313 5 11 156% 04111842 12
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| X

s g LU ST

Let’s Make a Difference with the Sun

The Solar Decathlon is a biannual international competition for university students and faculty
to design, build, and operate a home powered by the sun. The event is sponsored by the
United States Dept. of Energy and will culminate in October of 2009. Unlike other solar events,
all materials and technologies used will be commercially available, and the public is invited to
explore the potential of solar power, energy efficiency, and integrative design.

10 Contests: Architecture, Market Viability, Engineering, Lighting, Communications, Comfort Zone,
Hot Water, Appliances, Home Entertainment, and Net-Metering.

Brighter & Better: Penn State’s 2nd Decathlon

Previously in 2007, MorningStar Pennsylvania was Penn State’s Solar Decathlon debut and
took 4th place! Our success has established a great foundation for the new 2009 challenge.

PVNews: Editors Choice - Nov. 2007

“The competition’s official winner was ... Technische Universitat
Darmstadt ... Visiting all the homes however, the team favored by
PVNews was the one from Penn State ... While performing very well
across all of the technical categories, there was still something less
tangible but very special about being in the Penn State home.”

For 2009, the Natural Fusion project will expand on this
compliment and present another breathtaking experience.
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& Natural Fusion

the holistic integration of elements

Solar Powered Home

Shelter is a basic need for people, and the design of a
living space involves more than four walls and a roof.
Our home will receive all electricity, heat, and light
from the Sun. The home will be connected to a beautiful
landscape environment, establishing a balance of
livability and adaptability within form.

“Last time, we attracted so many birds and butterflies
[in our gardens], that people actually asked us if we
hired them.”

- Sarah Klinetob, Market Viability & Outreach

The Sun for a Sustainable Home

The Sun is our closest star and a major driving force

for life and technology on Earth. The Sun provides
thousands of terawatts of power to the Earth’s surface.
No other resource in the world can provide this much
power. We view humanity’s interaction with the Sun as a
natural fusion of elements. Applying human innovation
to create a welcoming home is a part of that fusion.

Integrative Elements

Natural Fusion unites design and engineering, and
energy demands are balanced against our solar
resource, Other elements are needed within a house to
provide functionality. Green materials and technologies
are used to help sustain the balance between the
environment and human interaction, forming an
ecologically restorative home that is economically
feasible for the average consumer.

We Are... Natural Fusion
Penn State Solar Decathlon 2009

Project development is occurring in a multidisciplinary environment, with students and faculty
participating from every college in the University. Our team uses integrative design to achieve

a net-zero energy balance, and to optimize our system design. Natural Fusion has an equal
number of males and females, as well as undergraduate, graduate, and faculty contributing to
the dynamics of the team. We develop ideas from different perspectives and meet weekly.

Our diverse team partners with industry mentors and a modular housing manufacturer. In
keeping with sustainability, modular housing methods provides economical homes, minimizes
waste and energy use, and allow new technologies to be deployed.

As a community of 'worker bees’, we aspire to provide a sustainable future.
w

B P
Rl .

¥
. .
.

Agricultural Sciences
Arts & Architecture
Business

Communications

Earth & Mineral Sciences

Education

Engineering

Health & Human Development
Information Sciences & Technology

Liberal Arts
Science

>

The Graduate School
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Experience
Integrative
Design

All members are encouraged to engage in multiple facets of the project to widen
their horizons.

“I became an engineer under the illusion that | would avoid writing. Now I’'m in charge
of Communications, composing all the time (and | love it).
Gretchen Miller, Communications & PR

Advantages of Participation:

The Solar Decathlon is not an academic experiment. We are working with faculty and mentors
to address a contemporary problem that is important to researchers, society, and
industry.

Team Members are gaining practical knowledge of integrated design for future problem
solving with innovative solutions.

We all grow through our errors. When mistakes are made, progress continues for each of us,
both personally and professionally.

Members are constantly being pushed beyond their comfort levels to become better
ambassadors for Penn State, the Solar Decathlon, and most of all, for solar power.

Many of our efforts will expand into future courses and collaborative research projects
beyond the competition.

In Good Company
The 2009 Decathletes:

Boston Architectural College & Tufts University

Cornell University

lowa State University of Science and Technology

Missouri University of Science and Technology

The Ohio State University

The Pennsylvania State University

Rice University

Santa Clara University & California College of the Arts ,
Technische Universitit Darmstadt “‘
Universidad de Puerto Rico

Universidad Politécnica de Madrid

The University of Arizona

University of Calgary, SAIT Polytechnic, & Mount Royal College 4

University of lllinois at Urbana-Champaign -

University of Kentucky Yav
University of Louisiana at Lafayette &
University of Minnesota R L A
University of Waterloo & Ryerson University & Simon Fraser University “'

University of Wisconsin-Milwaukee
Virginia Polytechnic Institute and State University

Please Sponsor Us:
Our 2009 success depends on you!

If you want to become a sponsor, please send the

The impact of the Solar Decathlon and
product visibility has grown throughout

following information to the address below.

the World: Contact/Company Name

Address, City, State, Zip Code
2007: 200,000 visitors, with exposure to Phone Number & Email Address
more than 650 Million Sponsorship Amount
2009: 500,000 visitors are expected, with

anticipated exposure to more than 1 Billi Contact:

Jeffrey R. S. Brownson
Faculty Director

212 Hosler Building
University Park, PA 16802
814.865.8473
nanomech@psu.edu

Through your sponsorship, we will have
the opportunity to discover new and
innovative approaches to spur both the
modern energy markets and residential
construction. Together, we will exhibit
our home to millions of people.

Your support shows a dedication

to developing solutions to energy
challenges and a sustainable lifestyle for
us all.

Checks Payable to:
Pennsylvania State University

Please Use the Memo:

Help us take the Solar Decathlon one step further.
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