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GENERAL NOTES:
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ALLOW FOR A PLANTER ABOVE. 
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CAP FLASHING 

1 1/2" X 16" LVL 

A 
3/4" SPRAY FOAM 

INSULATION 
5/8" OSB 

1/2" AIRSPACE 
SPRAY FOAM 
INSULATION 

5/8" OSB 
2 x 6 @ 24" O.C. 

5/8" GWB TYPE X 
1" POLY ISO BOARD, B ALUMINUM FACED,
 
WITH TAPED SEAMS
 

5/8" OSB 
SPRAY FOAM 
INSULATION 

1/2" GWB 

SOUTH PARAPET WALL 0'
1 CONNECTION-BEDROOM 

A-501  1" = 1'-0" 
C 

1/2"  GWB 

1" POLY ISO BOARD,
 
ALUMINUM FACED,
 

WITH TAPED SEAMS
 

5/8" OSB 
SPRAY FOAM
 
INSULATION
 

2 X 4 

1" POLY ISO BOARD,
 
ALUMINUM FACED,
D WITH TAPED SEAMS 

5/8" OSB 

1/2" AIR SPACE
 
WITH FURRING
 

STRIPS 24" O.C.
 

1 X 3 POPLAR SIDING 
3 1/2" AIR SPACE
 

WITH 2 X 4 PT
 
FURRING STRIPS
 

E SOUTH DOOR WALL 
3 CONNECTION - WEST 

A-501 NTS 

2 3 4 

CAP FLASHING 

1 1/2" X 16" LVL 

3/4" SPF 

2 X 6 
5/8" OSB 

1 X 3 POPLAR SIDING 

1/2" AIRSPACE 
SPRAY FOAM 
INSULATION 

5/8" GWB TYPE X 
2 X 6 @ 24" O.C. 

1/2' 1' 2' 3'
2 SOUTH PARAPET WALL 

A-501  1" = 1'-0" 

SOUTH DOOR WALL 
4 CONNECTION - EAST 

A-501 NTS 

5
 

0' 1/2' 1'
 

6
 

2' 3'

2 X 4 @ 16" O.C. 

1/2" GWB 

SPRAY FOAM INSULATION 

2 X 4 @ 24" O.C. 

5/8" OSB 

1" POLY ISO BOARD, 
ALUMINUM FACED, 
WITH TAPED SEAMS 

3 1/2"  AIR SPACE 
WITH 2 X 4 PT 
FURRING STRIPS 

1 x 3 POPLAR SIDING 

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 

SCALE 

As indicated 
DJS KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET 
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1 2 3 4 5 6 DESIGN TEAM 

CAP FLASHING NATURAL FUSION 

A 
1 1/2" X 16" LVL 

ELASTOMERIC MEMBRANE ROOFING 

3/4" SPRAY FOAM INSULATION 

5/8" OSB 
1/2" AIRSPACE 
SPRAY FOAM INSULATION 

5/8" GWB TYPE X 

2 X 6 

BIO PCM 

CAP FLASHING 1 1/2" X 16" LVL 

ELASTOMERIC 
MEMBRANE ROOFING 

3/4" SPRAY FOAM INSULATION 
5/8" OSB 
1/2" AIRSPACE 
SPRAY FOAM INSULATION 

5/8" OSB 
5/8" GWB TYPE X 

2 X 6 

BIO PCM 

CLIENT 

DEVELOPERS 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

B 

5/8" OSB 

1" POLY ISO BOARD, 
ALUMINUM FACED, 
WITH TAPED SEAMS 

SPRAY FOAM INSULATION 

1/2" GWB 

GWB RETURNS 

HEADER 

5/8" OSB 
1" POLY ISO BOARD, 
ALUMINUM FACED, 
WITH TAPED SEAMS 

SPRAY FOAM INSULATION 
1/2" GWB 

3 1/2" AIR SPACE WITH 
2 X 4 PT FURRING 
STRIPS 

HEAT TREATED 
POPLAR SIDING 

C 
1 

NORTH WALL PARAPET 
CONNECTION 

0' 1/2' 1' 2' 3'
2 

NORTH WALL PARAPET 
CONNECTION-BEDROOM 

0' 1/2' 1' 2' 3'

A-502  1" = 1'-0" A-502  1" = 1'-0" 

1 X 3  POPLAR SIDING 3RD 06.02.2009 FINAL CD SUBMISSION 

3 1/2" AIR SPACE WITH 
2 X 4 PT FURRING 
STRIPS @24" O.C. KEY PLAN 

Issue Date Description 

D 1" POLY ISO BOARD, 
ALUMINUM FACED, 
WITH TAPED SEAMS 
5/8" OSB 

2 X 4 

1/2" GWB 

SPRAY FOAM 
INSULATION 

BIO PCM 

SCALE 

DRAWN BY 
DJS 

As indicated 

CHECKED BY 
KPM 

E 3 COLUMN CONNECTION 
0' 

6" X 8" COLUMN 

1.5" 3" 6" 1' CD SET 
DRAWING STATUS 

A-502 1 1/2" = 1'-0" A-
50

2 
NO

RT
H 

W
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LS
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1 2 3 4 5 6 DESIGN TEAM 

NATURAL FUSION 

A 
CLIENT 
SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

B 
6" X  8" COLUMN 

5/8" OSB 

2 X 4 @ 24" O.C. 

SPRAY FOAM INSULATION 

1/2" DRYWALL 
6" X  8" COLUMN 

3/4" FINISH FLOOR 

1 1/2" X 9 1/4" LVL 

5/8" OSB 

METAL GRATE 

C 

D 
A-503 

1 
 1" = 1'-0" 

NORTH WALL 
CONNECTION 

0' 1/2' 

1" POLY ISO BOARD, 
ALUMINUM FACED,WITH 
TAPED SEAMS 

2 X 4 BASE PLATE 

1 1/2" X 9 1/4" LVL 

9 1/4" OPEN JOIST 

3/4" FINISH FLOOR 

2 X 10 BLOCKING 

1' 2' 3'

1 1/2" X 9 1/4" LVL 

9 1/4" OPEN 
JOIST BEYOND 

6" X 8" BEAM 
2 X 6 BLOCKING 

TRENCH HEATER 

1X3X1/8" STEEL ANGLE 

DOOR 

1 1/2" = 1'-0"A-503 
2 

SOUTH WALL FLOOR 
CONNECTION 

0' 1.5" 3" 6" 1'
KEY PLAN 

Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

SCALE 

As indicated 

DRAWN BY 
DJS 

CHECKED BY 
KPM 

E CD SET 
DRAWING STATUS 

A-
50

3 
FL

OO
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 D

ET
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DESIGN TEAM 1 2 3 4 5 6 

CAP FLASHING NATURAL FUSION CAP FLASHING 
(2) 2 X 6 BUILT UP PARAPET 

2- 2 X 6 BUILT UP PARAPET 
CLIENT D-RING FALL PROTECTION 
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A 
1 1/2" X 10 3/8" LVL 

5/8" OSB 

1" POLY ISO BOARD, 
ALUMINUM FACED, 

WITH TAPED SEAMS 

B 
3/4" SPRAY FOAM 

INSULATION 

SPRAY FOAM 
INSULATION 

5/8" GWB TYPE X 

1/2" AIR SPACE 

C 

A-504 
1 

1 1/2" = 1'-0" 

CLERESTORY DETAIL 
BEDROOM 

D 

E 

3 CLERESTORY PLAN DETAIL 
A-504 NTS 

0' - 2 3/8" 

0' 1.5" 3" 

D-RING 
ELASTOMERIC 
MEMBRANE ROOFING 

1 1/2" X 10 3/8" LVL 
3/4" SPRAY FOAM 
INSULATION 

5/8" OSB 
5/8" OSB 
2 X 6 1" POLY ISO BOARD, 

ALUMINUM FACED,SPRAY FOAM INSULATION 
WITH TAPED SEAMS 5/8" OSB 

5/8"  GWB TYPE X RETURN 
1/2" GWB 
STOPS HERE 

2 X 4 RIPPED 2 X 4 RIPPED 0' - 2 3/8" BLOCKING BLOCKING 
3/4" SPRAY FOAM 

2 X 6 @ 24" O.C. INSULATION 

5/8" OSB 
1/2" AIR SPACE 

1/2" GWB 

SPRAY FOAM 
INSULATION 

5/8" GWB TYPE X 

6" 1'

2 
CLERESTORY DETAIL
LIVING ROOM 

0' 

1 X 3 POPLAR SIDING A-504 1 1/2" = 1'-0" 
1/2" FURRING STRIP 

1" POLY ISO BOARD, 
ALUMINUM FACED, 
WITH TAPED SEAMS 

1/8" STEEL PLATE 

1" POLY ISO BOARD, 
ALUMINUM FACED, 

5/8" OSB WITH TAPED SEAMS 

SPRAY FOAM INSULATION 1 X 3 POPLAR 
SIDING 

2 X 4 

1/2" GWB 

4 FALL ARREST ANCHORS 
A-504 NTS 

ANCHOR 

3/4" SPRAY FOAM 
INSULATION 
2 X 6 
5/8" OSB 

SPRAY FOAM 
INSULATION 
5/8"  GWB TYPE X 
RETURN 

1/2" GWB 
STOPS HERE 

6" x 10" BEAM 

1/2" GWB 
6" X 10" BEAM 
1 X 4 FRAME FOR 
LIGHT COVE 
1/2" GWB 

5/8" OSB FRAME 

2 X 8 

1.5" 3" 6" 1'

5000 LB RATED D-RING 
ANCHOR POINT 

1/2" CARRIAGE BOLTS 
1 1/4" X 10 3/8" LVL 

5/8" OSB 

1/2" FURRING STRIPS 

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 

SCALE 

As indicated 
DJS KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMDJS 

06.02.2009 FINAL CD SUBMISSION 3RD 

1 1/2" = 1'-0" 
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0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"A-505 
1 

LIFEWELL WALL SECTION 
DETAIL 

PLANTER BOX 

THERMALLY TREATED POPLAR SLATS 

1/2" SHEET ROCK 

2 X 4 STUD WALL 

1/2"  3FORM 

HERB PLANTER 

1/2" FURRING STRIP 

1/2" SHEET ROCK 
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1 2 

A 

B 

C 

D 1 
A-506 

KEYED NOTES 
1. PLAN 
2. ELEVATION 
3. SIDE ELEVATION 

E 

3 4 5 6 DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 

2 

0' 

1/2" = 1'-0" 
TABLE CONFIGURATIONS 

3 

1' 2' 4' 8' 12'

3 
KEY PLAN 

Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

CD SET 
DRAWING STATUS 

SCALE 

DRAWN BY CHECKED BY 
KPMDJS 

1/2" = 1'-0" 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMDJS 

06.02.2009 FINAL CD SUBMISSION 3RD 

As indicated 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMDJS 

06.02.2009 FINAL CD SUBMISSION 3RD 

1/2" = 1'-0" 
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1 2 3 4 5 6 

GENERAL NOTES: 
1. WATER TANKS ARE PILLOW TYPE ENCASED IN A 
RIGID BOX CONSTRUCTED OF 2X4S AND OSB TO 
PROVIDE SUPPORT FOR THE TANK. A 
2. TANK STRUCTURE IS NOT TO IMPACT THE 
STRUCTURE OF THE DECK SUPPORT SYSTEM. 
3. CAPACITY OF THE TANKS IS 800 GALLONS PER 
THE WATER BUDGET IN THE PROJECT MANUAL. 
4. WATER TANKS WILL BE INSTALLED AND FILLED 
BEFORE DECK ABOVE IS PUT INTO PLACE. 

ST = SUPPLY WATER TANK 
WT = WASTEWATER TANK 

ST WT 
1 1

B 

C 

D 

0' 2' 4' 8' 16' 24'1 PLUMBING SITE PLANE 
P-101 1/8" = 1'-0" N 

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 

SCALE 

 1/8" = 1'-0" 
JNG KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

A 
1 

ST 

1 
HW 

1 
WT 

CLIENT 

DEVELOPERS 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 
MF 

B 

1 
S 

1 
DW 

HW 

C/HW 

1 

1 
WC 

1 
SH 

CW 

C/HW 

C/HW 

C 
1 

W/D C/HW 1 
LAV 

2 

Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

KEY  PLAN 

D 
P-102 

1 
0' 

1/4" = 1'-0" 
PLUMBING SUPPLY PLAN 

1' 2' 4' 8' 12'

E 

KEYED NOTES: 
1. PEX PIPING IN WALL IS HOME RUN SYSTEM. 
2. 3/4" PEX LINES MUST BE SLOPED UPWARD TO THE SUNNOVATIONS 
PUMP UNIT. 

HW = HOT WATER CONNECTION 
C/HW = HOT AND COLD WATER CONNECTIONS N CD SET 

DRAWING STATUS 

SCALE 

DRAWN BY CHECKED BY 
KPMJNG 

 1/4" = 1'-0" 

P-
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2 
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PL

Y 
PL

AN
 

NA
TU

RA
L F

US
IO

N

 



1 
C

:\U
se

rs
\ T

em
po

ra
ry

 L
oc

al
 S

to
ra

ge
\T

em
p o

ra
ry

 S
to

ra
g e

\P
SU

_N
at

u r
al

-F
us

io
n_

jg
aw

th
ro

p-
Fi

le
.rv

t 
DESIGN TEAM 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 ST WTA DEPT. OF ENERGY, NREL 1 1 
DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

B 

C 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY  PLAN 

0' 1' 2' 4' 8' 12'
1 WASTEWATER PLAND 

P-103 1/4" = 1'-0" 

SCALE 

 1/4" = 1'-0" 
JNG KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

E N CD SET P-
10

3 
W

AS
TE

W
AT

ER
 P
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

A 

B 

1 
S 

1 
DW 

2 
S 

1 
SH 

1 
LAV 
2 

LAV 

3 
SH 

1 
WC 

2 
SH 

CLIENT 

DEVELOPERS 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

C 
1 

W/D 

P-601 
1 

0' 

1/4" = 1'-0" 
PLUMBING FIXTURE PLAN 

1' 2' 4' 8' 12'

KEY  PLAN 

Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

D 

SCALE 

DRAWN BY 
JNG 

 1/4" = 1'-0" 

CHECKED BY 
KPM 

E CD SET 
DRAWING STATUS 

P-
60

1 
FI
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UR

E 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMJNG 

06.02.2009 FINAL CD SUBMISSION 3RD 
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t 
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 

3" VENT 

B 

2" VENT 

C 
2.5" DRAIN 

2" VENT 

3RD 06.02.2009 FINAL CD SUBMISSION 

TO WASTE TANK 2" VENT Issue Date Description 

KEY PLAN 

D 1.5" DRAIN 

3" DRAIN 

SCALE 

2" DRAIN 
JNG KPM 

1.5" DRAIN 
DRAWN BY CHECKED BY 

DRAWING STATUS 

E 
1 DRAIN AND VENT ISOMETRIC 

CD SET 
P-901 NTS P-

90
1 

IS
OM

ET
RI

C 
NA

TU
RA

L F
US

IO
N


 



 
 

 

 

 
DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

1 
ERV 

EQUIPMENT DESIGNATION 

EQUIPMENT NUMBER 

POWERED EQUIPMENT TAG 

1 
FTR 

EQUIPMENT DESIGNATION 

EQUIPMENT NUMBER 

UN-POWERED EQUIPMENT TAG 

EQUIPMENT ABBREVIATIONS: 

C/HW COLD AND HOT WATER CONNECTION 
DSI DUCT-LESS SPLIT INDOOR UNIT 
DSO DUCT-LESS SPLIT OUTDOOR UNIT 
DW DISHWASHER 
EA EXHAUST AIR 
ERV ENERGY RECOVERY VENTILATOR 
FD FLOOR DRAIN 
FPC FLAT PLATE COLLECTOR 
FTR FINNED TUBE RADIATOR 

TRENCH HEATER 
HW HOT WATER TANK 

HOT WATER CONNECTION 
LAV LAVATORY 
MF MANIFOLD 
OTP OVER TEMP/PRESSURE DEVICE 
RH RANGE HOOD 
S KITCHEN SINK 
SD SUPPLY DIFFUSER 
SH SHOWER 
ST SUPPLY TANK 
TWH TANKLESS WATER HEATER 
W/D CLOTHES WASHER DRYER 
WC WATER CLOSET 
WT WASTE TANK 

OTHER ABBREVIATIONS: 

D DIAMETER 
DHW DOMESTIC HOT WATER 
EA EXHAUST AIR 
EER ENERGY EFFICIENCY RATIO 
H HEIGHT 
L LENGTH 
MECH MECHANICAL 
MFTR MANUFACTURER 
OA OUTDOOR AIR 
RM ROOM 
SA SUPPLY AIR 
SEER SEASONAL ENERGY EFFICIENCY RATIO 
SUPP SUPPLEMENTAL 
W WIDTH 

CHECK VALVE 

T THERMOSTAT 

VALVE 

PUMP 

D DRAIN 

SYMBOLS: 

C/HW PLUMBING SUPPLY 

NA
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L F
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMJNG 

06.02.2009 FINAL CD SUBMISSION 3RD 
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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 

B 2 
DSO 

C 
DSO 

1 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY  PLAN 

D 

SCALE 

 1/8" = 1'-0" 
JNG KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

E 

M-101 
1 

1/8" = 1'-0" 
MECHANICAL SITE PLAN 

0' 2' 4' 8' 16' 24' N CD SET M-
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DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 
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437 SF 153 SF 

C 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY PLAN 

D 0' 1' 2' 4' 8' 12'
1 CONDITIONED AREA
 

M-102 1/4" = 1'-0"
 

SCALE 

1/4" = 1'-0" 
JNG KPM 
DRAWN BY CHECKED BY GENERAL NOTES: 

1. SQUARE FOOTAGES ARE LOCATED IN PLAN. 
DRAWING STATUS 

TOTAL CONDITIONED AREA: 590 SF E N CD SET 
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DESIGN TEAM 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

10 
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B 
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4 
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2 8 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY  PLAN0' 1' 2' 4' 8' 12'
1 SENSOR PLAN
 

M-103 1/4" = 1'-0"
D 

SCALE 

 1/4" = 1'-0" 
GENERAL NOTES: KEYED NOTES: JNG KPM
1. SENSORS TO BE MOUNTED 46" FROM FLOOR, 1. FLOOR PENETRATION FOR SENSOR WIRE CONNECTIONS. DRAWN BY CHECKED BY 
UNLESS NOTED OTHERWISE. 2. TEMPERATURE INSIDE HOME. 
2. TEMPERATURE AND RH SENSOR TO BE LOCATED IN 3. REFRIGERATOR SENSOR. 

DRAWING STATUS THE HALLWAY IN FRONT OF THE BATHROOM. 4. FREEZER TEMPERATURE 
E 3. ILLUMINANCE METER TO BE PLACED ON THE 5. DISHWASHER TEMPERATURE SENSOR. CD SETSURFACE OF THE DESK. 6. WASHING MACHINE SENSOR. N

4. CONDUIT WILL BE PROVIDED PENETRATING THE 7. DRYER SENSOR.
 
FLOOR TO CONNECT TO NREL DATALOGGERS ON THE 8. RELATIVE HUMIDITY SENSOR.
 
NATIONAL MALL. 9. ILLUMINANCE METER ON DESK
 

10. DATALOGGER 
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1 2 3 4 5 

2 
DSO 

6 DESIGN TEAM 

CLIENT 

NATURAL FUSION 

A SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

DEVELOPERS 

12"x3" 

2 
M-201 2 

EA 

12"x3" 

2 1 
M-301 

PENN STATE 
UNIVERSITY PARK, PA 

1 

B 6"ø M-201 

1 
DSO 1 

DSI 
4 1 

SD 

12"x3" 

6"ø 

1 
EA 2 

SD 2 
DSI 

C 
1 

RH 

2 

1 
Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

KEY  PLAN 

E 

D 1 
FTR 

2 
FTR 

0' 1' 2' 4' 

1/4" = 1'-0"M-104 
1 MECHANICAL PLAN 

KEYED NOTES: 
1. PIPING TO FINNED TUBE RADIATOR RUNS FROM  NEXUS. 
CONNECTS TO DHW TANK. 
2. PIPING TO DUCTLESS SPLIT OUTDOOR UNITS (DSO'S) FROM 
DUCTLESS SPLIT INDOOR UNITS (DSI'S) IS 3/8" ON SUCTION SIDE 
AND 1/4" ON DISCHARGE SIDE. MUST BE LESS THAN 55' LONG. 
3. FINNED TUBE RADIATORS TO BE LOCATED BETWEEN LVL'S ON 
EITHER SIDE OF THE COLUMNS. COORDINATE LOCATION OF 
DOOR FRAMES. 
4. DUCTWORK TO BE PLACED FOR RANGE HOOD EXHAUST. 

8' 
3 

FTR 

12'

3 
4 

FTR 

1 
FPC 

2 
FPC 

N CD SET 
DRAWING STATUS 

SCALE 

DRAWN BY CHECKED BY 
KPMJNG 

 1/4" = 1'-0" 
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NA
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1 2 3 

A 

B 

C 

D M-105 
1 

1/4" = 1'-0" 
BLADDER LAYOUT PLAN 

0' 1' 2' 4' 

E 

GENERAL NOTES: 
1. SPACING OF THE STRUCTURE IS 16" O.C. 
2. ALL BLADDERS SHALL BE LINKED FOLLOWING DETAILS SHOWN 
ON M-500 
3. WATER IN BLADDERS WILL BE SEALED FOR THE COMPETITION 
ONCE THE BLADDERS HAVE BEEN FILLED. 
4. BLADDERS TO BE INSTALLED FROM BELOW THE HOUSE BEFORE 
SPF INSULATION IS APPLIED. 

4
 

8' 12'


5 6 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 

SCALE 

1/4" = 1'-0" 
JNG KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET
N
 



 
 

 

 

 

2' - 5 5/8" 
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IO
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 
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D 

DRAWN BY CHECKED BY 
KPMJNG 

06.02.2009 FINAL CD SUBMISSION 3RD 
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0' 1' 2' 4' 8' 12'

 1/4" = 1'-0"M-106 
1 MECHANICAL ROOF PLAN 

KEYED NOTES: 
1. EXHAUST VENT FROM ERV THROUGH ROOF. 
2. PLUMBING DRAIN VENT. 

12 

N 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

A 
2 

M-201 

1 
M-201 

CLIENT 

DEVELOPERS 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

B 
DOOR HEAD 

HEIGHT 
7' - 6" 

CLERESTORY 
8' - 9" 

DOOR HEAD 
HEIGHT 

7' - 6" 

CLERESTORY 
8' - 9" 

1 
ERV 

1 
ERV 

1 
HW 

C 

1 
MF 

1 
TWH 

KEY  PLAN 

Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

D FINISH FLOOR 
0' - 0" 

FINISH FLOOR 
0' - 0" 

M-201 
1 

1/2" = 1'-0" 
NEXUS NORTH ELEV. 

0' 1' 2' 4' 6'

M-201 
2 

1/2" = 1'-0" 
NEXUS EAST ELEV. 

0' 1' 2' 4' 6' SCALE 

DRAWN BY 
JNG 

 1/2" = 1'-0" 

CHECKED BY 
KPM 

E CD SET 
DRAWING STATUS 
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DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
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SOLAR DECATHLON 2009 A SPU DEPT. OF ENERGY, NREL 
1 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

3 

B 

C 1 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY PLAN 

D 

0' 1' 2' 4' 6'
1 SOLAR LOOP SECTION 

SCALE 
M-301 1/2" = 1'-0" 1/2" = 1'-0" 

JNG KPMKEYED NOTES: DRAWN BY CHECKED BY 
1. DHW TANK IS ELEVATED TO ALLOW DUCTWORK INTO THE KITCHEN. 
2. KEEP ALL PIPING BELOW THE SUNNOVATIONS PUMP UNIT WITH THE 

DRAWING STATUS PUMP UNIT BEING AT THE HIGHEST POINT IN THE SYSTEM. 
3. THE PEX LOOP SHALL BE PRESSURE TESTED TO 100 PSI FOR 15 E CD SETMINUTES TO DETERMINE THAT CONNECTIONS ARE PROPERLY MADE.
 
PEX LINES SHALL BE SLANTED TOWARD THE DHW TANK TO MINIMIZE
 
RISK OF VAPOR LOCK.
 



 
 

 

 
DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
GENERAL NOTES: SOLAR DECATHLON 2009 A 1. BLADDERS SHALL BE FILLED SUCH THAT THE DEPT. OF ENERGY, NREL 
FLOW IN EACH INDIVIDUAL BLADDER IS FROM 
BOTTOM TO TOP. DEVELOPERS 
2. EMPTYING OF THE BLADDER SYSTEM WILL TAKE 

PENN STATE PLACE IN THE OPPOSITE DIRECTION AND WILL BE 
UNIVERSITY PARK, PA ACHIEVED USING PRESSURIZED AIR. 
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B 
FILL FROM RIGHT TO 
LEFT, EMPTY FROM 
LEFT TO RIGHT. 

CONNECTIONS ARE 
SNAP LOCK. OPEN-WEB JOIST. 

C 

M-501 
2 

NTS 
BLADDER CROSS-SECTION 

POLYISO SHEATHING TO 
PROTECT SPRAYFOAM FROM 
WEATHER. 

SPRAY-FOAM INSULATION 

FINISH FLOOR AND OSB. 
KEY PLAN 

Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

D 

E 
M-501 

1 
NTS 
BLADDER ISOMETRIC 

M-501 
3 

NTS 
BLADDER ELEVATION 

OPEN-WEB JOIST. 

SPRAY-FOAM INSULATION 

CD SET 
DRAWING STATUS 

SCALE 

DRAWN BY CHECKED BY 
KPMJNG 

As indicated 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

CLIENT 
A OTP SOLAR DECATHLON 2009 

DEPT. OF ENERGY, NREL 

1 DEVELOPERS 
PENN STATE 

DWH UNIVERSITY PARK, PA 

SPU 
1 

1 
OVER-TEMP/ 
OVER-PRESSURE 
DEVICE 

B VACUUM LINE 
DHWS SUPPLY LINE 

FTR RETURN 

RETURN LINE 

C 

DRAIN POINT 

DCWS SUPPLY Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

KEY PLAN 

D 

1 SOLAR LOOP SCHEMATIC 
M-601 NTS SCALE 

KEYED NOTES: 
1. FLUID IN SOLAR THERMAL LOOP IS A MIXTURE OF WATER AND ETHANOL. DRAWN BY 

JNG 

 3/16" = 1'-0" 

CHECKED BY 
KPM 

2. SOLAR LOOP OPERATES AT LESS THAN ATMOSPHERIC PRESSURE. 

E 

3. TANKLESS WATER HEATER TO BE USED TO MAINTAIN SUPPLY 
TEMPERATURE AT 110 DEGREES F. CD SET 

DRAWING STATUS 
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1 2 3 4 5 6 DESIGN TEAM 

NATURAL FUSION 

CLIENT 
A TWH 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

1 DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

HW T 
1 DHWS TO MANIFOLD 

B 
FTR 

1 
P 
2 

T 

F 

SOLAR LOOP RETURN 

C 

SOLAR LOOP SUPPLY 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

ST KEY PLAN 

1 
D P 

55°F-70°F 
DCWS TO MANIFOLD 

D 

1 
P 

SUPPLY WATER TANK SCALE 

 3/16" = 1'-0" 

1 DHW SCHEMATIC DRAWN BY 
JNG 

CHECKED BY 
KPM 

M-602 NTS 
DRAWING STATUS 

E CD SET M-
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DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 
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B 
31°F-90°F OUTSIDE AIR (OCTOBER, 
WASHINGTON DC) 

2 

1 
ERV EXHAUST FAN 

EXHAUST AIR 

5 

C 

F 
1 

3 

4 
72°F-76°F ROOM AIR DESIRED 
ROOM CONDITIONS FOR 
COMFORT CONTEST 

SUPPLY FAN 
FRESH AIR SUPPLIED TO KITCHEN 
AND BEDROOM KEY PLAN 

Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

D 
1 

E
 

GENERAL NOTES: 
1. EXHAUST AND SUPPLY AIRSTREAMS DO NOT MIX. 

KEYED NOTES: 
1. AIR IS EXHAUSTED FROM THE BATHROOM ABOVE THE TOILET. 
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. 

SCALE 

JNG KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 
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D 

DRAWN BY CHECKED BY 
KPMJNG 

06.02.2009 FINAL CD SUBMISSION 3RD 
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DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 
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DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 
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DRAWN BY CHECKED BY 
KPMJNG 

06.02.2009 FINAL CD SUBMISSION 3RD 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

INTAKE FROM ABOVE 

EXHAUST CONTINUES 
MECHANICAL ROOM DOOR 

CLIENT 
A THROUGH ROOF 

LOCATED 14' FROM 
SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

INTAKE. 
EXHAUST FROM DEVELOPERS 
THE BATHROOM PENN STATE 

UNIVERSITY PARK, PA 

ERV 
1 

B 
AIR SUPPLIED BELOW 
CLOSET SPACE IN BEDROOM 

C 

D 
AIR SUPPLIED BELOW 
CASEWORK 

KEY PLAN 

Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

RANGE HOOD EXHAUSTS 
THROUGH FLOOR. 

1 
RH 

SCALE 

DRAWN BY 
JNG 

CHECKED BY 
KPM 

E 

M-901 
1 

NTS 
DUCTWORK ISOMETRIC 2 

CD SET 
DRAWING STATUS 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMJER 

06.02.2009 FINAL CD SUBMISSION 3RD 
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F1 

F2 

F3 

F4 

F5 

F6 

F7 

DUPLEX RECEPTACLE 

GROUND FAULT 
PROTECTED RECEPTACLE 

ARC FAULT PROTECTED 
RECEPTACLE 

WALL MOUNTED 
RECEPTACLE 

JUNCTION BOX 

MASTER CONTROL 
LIGHTING SWITCH 

LIGHT SWITCH 

DIMMER SWITCH 

HOME RUN W/ CKT NO. 

PANELBOARD 

ELECTRICAL METER 

LIGHTING 
TRANSFORMER 

SMOKE DETECTOR 

FIRE EXTINGUISHER 

F8 

F9 

F10 

F11 

F12 

F13 

F14 

F15 

Symbol 
Electrical Legend 

Description 

GFCI 

AFCI 

Symbol 
Lighting Legend 

Description 

MC 

S 

D 

F 

SD 

Symbol 
Lighting Legend 

Description 



DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 

E7 UNIVERSITY PARK, PA 

GFCI GFCI4 
E13 

GFCIAFCI AFCI GFCI GFCI 
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E6E8 1 E5 

AFCI 

7 E16 2 
3
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GFCI GFCI 

G
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I 

AFC
I 

AFC
I 

B
 AFC
I 

E21 E3 
GFCI8 

27 
J

6 1J 
12 

E2 E10 3 
7
 AFCI 2 GFCI E11 9
C
 G

FC
I 

5 
E9 

4 
AFCI AFCI 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

GFCI 

E4 
KEY  PLAN 

0' 1' 2' 4' 8' 12'D 1 POWER PLAN
 
E-101 1/4" = 1'-0"
 

SCALE 

 1/4" = 1'-0" 
KEYED NOTES: GENERAL NOTES: 

JER KPM1. RECEPTACLES MOUNTED AT 3' 3" 1. ALL RECEPTACLES SHALL BE TAMPER PROOF DRAWN BY CHECKED BY 
2. RECEPTACLES MOUNTED AT 2' 6" 2. FOR CIRCUIT WIRE SIZES SEE E-605 
3. RECEPTACLES MOUNTED AT 0' 10" 3. RECEPTACLES MOUNTED AT 1' 6" UNLESS NOTED OTHERWISE 

DRAWING STATUS 4. OPEN TO BOTTOM FOR EXTERIOR POWER 4. CIRCUITS LABELED AFCI USE STANDARD OUTLETS AND USE 
E 5. AC PANELBOARD SEE E-604 FOR SCHEDULE AFCI BREAKERS. CD SET6. HARD WIRED APPLIANCES N7. FLOOR MOUNTED RECEPTACLES 

8. COAXIAL CABLE JACK AT 32" AFF 
9. TELEPHONE JACK AT 18" AFF 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

A 
CLIENT 
SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

SDDMC 

1 

F10 

3 

F11 F11 F11 DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

B 
F7 

F9 1 
2 

F12 

S 
MC F5 

F10 

F12 

F12 

C 

F10 
S 
D 
MC 

1 

3 

F7 
S 

S S  

1 
S F13  

3 
1 
2 

F13 

F12 

S 
MC 

S 
F5 

3 
S 

F10 

F2 F2 D 

F16 F16 F16 F16 

D E-102 
1 

1/4" = 1'-0" 
LIGHTING FLOORPLAN 

0' 1' 2' 4' 8' 12'

Issue Date 
02/20/09 

Description 

KEY  PLAN 

E 

KEYED NOTES: 
1. SUPPLY 120V POWER TO ALL MASTER CONTROLS (MC) AND THE FIRST SWITCHES OR DIMMERS. 
2. LUMINAIRES AND CONTROL PANELS WILL BE MOUNTED ON THE FURNITURE. 
3. SWITCHES, DIMMERS, AND MASTER CONTROLS MOUNTED AT 4' 0". 

N 
CD SET 

DRAWN BY 

DRAWING STATUS 

SCALE 

CHECKED BY 

 1/4" = 1'-0" 

KG 

Checker 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

CLIENT 
A SOLAR DECATHLON 2009 

DEPT. OF ENERGY, NREL 

DEVELOPERS 

3 1 
PENN STATE 
UNIVERSITY PARK, PA 

SDDMC 

F3 

B 1 S 
MC 

F3 F3 

F3 2 

F3 
F2 

C 1 
3 S 

D 
MC F1 F1 F1 F1 F1 F1 

S SS 

3 S 

1 
2 

S 
S 

MC 

F4 F4 F4 

S 

D 
3 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY PLAN 

D 1 RCP-LIGHTING 
0' 1' 2' 4' 8' 12'

E-103 1/4" = 1'-0" 

KEYED NOTES: 
1. SUPPLY 120V POWER TO ALL MASTER CONTROLS (MC) AND THE FIRST SWITCHES OR DIMMERS. 
2. LUMINAIRES AND CONTROL PANELS WILL BE MOUNTED ON THE FURNITURE. SCALE 

3. ALL SWITCHES, DIMMERS, AND MASTER CONTROLS MOUNTED AT 4' 0". 1/4" = 1'-0" 
JER KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

E N CD SET E-
10

3 
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L F
US

IO
N


 



DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

I

CLIENT
 
SOLAR DECATHLON 2009 2A DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 
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1 
E18 

C 

D 

1/4" = 1'-0"E-104 
1 FIRE ALARM PLAN 

KEYED NOTES 1: 
1. CEILING MOUNTED FIRE ALARMS 
2. WALL MOUNTED FIRE ALARMS AT 7' 8" 

0' 1' 2' 4' 8' 12'

KEYED NOTES 2: 
1. 3-A:40-B:C EXTINGUISHER 
MOUNTED UNDER SINK 
2. A:10-B:C EXTINGUISHER 
WALL MOUNTED AT 18' 

2 
KEY  PLAN 

Issue 
3RD

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

GENERAL NOTES: 
1. SMOKE ALARMS WILL BE AC WITH A BATTERY BACKUP 
2. FIRE EXTINGUISHERS WILL BE RATED A MINIMUM OF 2A-10BC 

1 
SCALE 

DRAWN BY 
JER 

 1/4" = 1'-0" 

CHECKED BY 
KPM 

E 

E-104 
2 

0' 

1/4" = 1'-0" 
FIRE EXTINGUISHER PLAN 

1' 2' 4' 8' 12' N CD SET 
DRAWING STATUS 
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

CLIENT 
A SOLAR DECATHLON 2009 

DEPT. OF ENERGY, NREL 
GENERAL NOTES: 
1. EXTERIOR ELECTRICAL 
CIRCUITS RUN THROUGH 
JUNCTION BOXES OPEN TO DEVELOPERS 
BOTTOM IN FLOORING PENN STATE 

UNIVERSITY PARK, PA 

1 
KEYED NOTES: 
1. 240V CKT RUN IN FLEXIBLE 

B 2 METALLIC CONDUIT 
2. 120V CKT RUN IN RIGID 
METALLIC CONDUIT 

1 

C
 

D

KEY  PLAN 

Issue Date 
06/01/09 

Description 

E E-105 
1 

1/8" = 1'-0" 
ELECTRICAL SITE PLAN 

0' 2' 4' 8' 16' 24'

CD SET 

DRAWN BY 

DRAWING STATUS 

SCALE 

CHECKED BY 

 1/8" = 1'-0" 

Author 

Checker 



DESIGN TEAM 1 2 3 4 5 6 

F15 

NATURAL FUSION 

CLIENT 
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A F15 F15 

2 

F15 

B 

C 

F14 F14 

D F15 

2 

E 

0' 1' 2' 

1/8" = 1'-0"E-106 
1 LIGHTING SITE PLAN 

GENERAL NOTES: 
1. ALL SITE LIGHTING POWERED BY INDIVIDUAL STAND ALONE 
PHOTOVOLTAIC DEVICES 

4' 

F15 F15 F15 

2 

F14 1 F14 F14 F14 

F15 F15 F15 F15 

2 
F15 

8' 12'

KEYED NOTES: 
1. F14 MOUNTED IN THE DECKING, FLOOR MOUNTED FLUSH 
2. F15 FLUSH MOUNTED IN THE PLANTERS 

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 

SCALE 

 1/8" = 1'-0" 
JER KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

CD SET
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A 

B 

DESIGN TEAM 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

DEVELOPERS 
PENN STATE 
UNIVERSITY PARK, PA 

5'
 - 

0"

2'
 - 

0"
 

1 

2 
C
 

1 
Issue 
3RD 

Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

KEY PLAN 

D 

E-201 
1 

1/4" = 1'-0" 
EAST ELECTRICAL 

0' 1' 2' 4' 8' 12'

E-201 
2 

1/4" = 1'-0" 
PANELBOARD SECTION 

0' 1' 2' 4' 8' 12'

E 

KEYED NOTES 1: 
1. GROUNDING ROD SHALL BE 8' LONG DRIVEN 
AT 45 DEGREE ANGLE 
2. TERMINAL BOX MOUNTING PANEL 42"x18"x3/4" 
PLYWOOD 

GENERAL NOTES: 
1. SEE E-401 FOR UTILITY AND GROUNDING 
PLAN 
2. SEE E-501 FOR GROUNDING DETAILS 
3. SEE E-605 FOR PANELBOARD SCHEDULE 

KEYED NOTES 2: 
1.  SERVICE FROM BOTTOM MAINS ON 
PANELBOARD 

CD SET 
DRAWING STATUS 

SCALE 

DRAWN BY CHECKED BY 
KPMJER 

1/4" = 1'-0" 
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DESIGN TEAM 1 2 3 4 5 6 
NATURAL FUSION 

CLIENT 
SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL GENERAL NOTES: 

1. ALL DEVICES MOUNTED
 
WITHIN DEVICE PARAMETERS
 DEVELOPERS 
AND CLEARANCES PENN STATE 
2. CONDUIT LOCATIONS ARE AN UNIVERSITY PARK, PA 
APPROXIMATION 

KEYED NOTES: 
1. INV-2 1 2. ACD-1 B 2 3. DCD-1 
4. INV-1 
5. RETURN TO MAIN PANELBOARD
 

5
 

3 

4 
C 

2 

5 
3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY  PLAN 

D 

SCALE 

 1/2" = 1'-0" 0' 1' 2' 4' 6' 0' 1' 2' 4' 6'
JER KPM1 NEXUS ELECTRICAL EAST 2 NEXUS ELECTRICAL S. 
DRAWN BY CHECKED BY 

E-202 1/2" = 1'-0" E-202 1/2" = 1'-0" 
DRAWING STATUS 

E CD SET E-
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1 2 3 4 5 6 DESIGN TEAM 
NATURAL FUSION 

CLIENT 
A SOLAR DECATHLON 2009 

DEPT. OF ENERGY, NREL 

DEVELOPERS 
1 PENN STATE 

GENERAL NOTES: UNIVERSITY PARK, PA 
1.  ORGANIZER SUPPLIED FEEDER 

DL-1 
DISCONNECT WILL SUPPLY 240/120V, SINGLE 
PHASE, L1,L2,NEURAL ELECTRICAL FEED 
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B
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3
 
KEYED NOTES: 
1.  GROUNDING ROD SHALL BE 8' LONG 
DRIVEN AT 45 DEGREE ANGLE 
2. TEAM SUPPLIED 3-WIRE IN CONDUIT 
240/120V, SINGLE PHASE L1,L2,NEUTRAL 
3.  ORGANIZER SUPPLIED 3-WIRE IN 
CONDUIT 240/120V, SINGLE PHASE 
L1,L2,NEUTRAL 

2 

C 

3RD 06.02.2009 FINAL CD SUBMISSION 
Issue Date Description 

KEY  PLAN 

D 

SCALE 

 1/4" = 1'-0" 
JER KPM 
DRAWN BY CHECKED BY 

DRAWING STATUS 

E CD SET0' 1' 2' 4' 8' 12' N1 UTILITY/GROUND PLAN 
E-401 1/4" = 1'-0" 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 

A 

E 

B 

C 

D 

DRAWN BY CHECKED BY 
KPMJER 

06.02.2009 FINAL CD SUBMISSION 3RD 
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GENERAL NOTES: 
1. GROUNDING ELECTRODE WILL BE A GROUNDING ROD IN ACCORDANCE 
WITH NEC 250.52(5)(A)  SEE E-401 FOR LOCATION 
2. AC GROUNDING MAIN BONDING JUMPER WILL BE ON NEUTRAL BUS IN ACPB
1 TO ENSURE LESS THAN 150V TO GROUND WITH 4 AWG COPPER GROUNDING 
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)) 

GENERAL NOTES: 
1. 12V TRANSFORMER TO SERVICE MASTER 
CONTROL AND 12VDC LIGHTING 
2.24V TRANSFORMER TO SERVICE MASTER 
CONTROL AND 24VDC LIGHTING 

AC SYSTEM 
COMPONENTS 12V 

TRANSFORMER 

24V 
TRANSFORMER 

MC 

MC 

CKT 15 

CKT 17 CKT 19 

SYSTEM GROUNDING LIGHTING TRANSFORMERS 

PV PANELS 
DC SYSTEM 
COMPONENTS 
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SCALE 

KEY PLAN 

Issue Date Description 
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CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 
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DRAWN BY CHECKED BY 
KPMJER 
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ACD-2 

ACD-1 

DCD-1 

INV-3 INV-3 INV-3 

INV-1 

INV-2 

MET-1 
ACPB-1 

DL-1 
SERVICE 
FEED 

COMB-1 

COMB-1 

COMB-1 

NORTH ROOF ARRAY 

SOUTH ROOF ARRAY 

SOLAR AWNING 

GENERAL NOTES: 
1.  SEE E-606 FOR ELECTRICAL SCHEDULE 
AND ABBREVIATIONS 
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DESIGN TEAM 2 3 4 5 6 
NATURAL FUSION 

12 AWG CLIENT 
2 COMB-1 SOLAR DECATHLON 2009 A DEPT. OF ENERGY, NREL 

12 AWG 
DEVELOPERS COMB-1 2 
PENN STATE 
UNIVERSITY PARK, PA +  12 AWG + + 

- -

+ + 

NEXUS WALL - -B 
+ + 1 
- -

12 AWG 

INT DCD 
+ + 

1 
- DCD-1 INV-1 - 2C 30A 

COMB-1 

30A
 
- + - + - +
 INV-2 

ACD-1 3RD 06.02.2009 FINAL CD SUBMISSION 
Issue 

14 AWG 
Date Description INV-3 INV-3 INV-3
 

L1
 KEY PLAN 

10 AWG L21/0 AWG 1/0 AWG ND 2/0 AWG 30A 
ACD-1 

DL-1 
SERVICE 14 AWG 
FEED MET-13 

SCALE 

ACPB-1 
JER KPM 
DRAWN BY CHECKED BY 

AC AND DC GROUND 
DRAWING STATUS GENERAL NOTES: KEYED NOTES: 

1. SEE E-501 FOR GROUNDING DETAILS 1. WIRES RUN IN 1 IN. CONDUIT PENETRATING THROUGH E CD SET2. SEE E-605 FOR PANELBOARD SCHEDULE AND BREAKER CEILING OF THE NEXUS DIRECTLY TO DISCONNECT/INVERTER
 
SIZES 2. COMBINER BOXES WITH BUILT-IN 20A FUSES
 
3. SEE E-606 FOR ELECTRICAL SCHEDULE 3. ORGANIZER SUPPLIED SERVICE FEED  WILL SUPPLY 
4. SEE E-701 FOR SERVICE CALCULATIONS 240/120V, SINGLE PHASE, L1,L2,NEURAL, 150A ELECTRICAL 
5. SEE E-702 AND E-703 FOR WIRE, FUSE AND BREAKER SIZING FEED
 
CALCULATIONS
 

E-
60

2 
PV

 S
YS

TE
M 

W
IR

IN
G 

DI
AG

RA
M 

NA
TU

RA
L F

US
IO

N

 



 
 

 

 
 

 

NA
TU

RA
L F

US
IO

N 

CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 

Issue Date Description 

DESIGN TEAM 

CLIENT 

DEVELOPERS 

NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 

1 2 3 4 5 6 
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DRAWN BY CHECKED BY 
KPMJER 

06.02.2009 FINAL CD SUBMISSION 3RD
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SCALE 

KEY PLAN 

Issue Date Description 
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NATURAL FUSION 

SOLAR DECATHLON 2009 
DEPT. OF ENERGY, NREL 

PENN STATE 
UNIVERSITY PARK, PA 
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DRAWN BY CHECKED BY 
KPMJER 
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CD SET 
DRAWING STATUS 

SCALE 

KEY PLAN 
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GENERAL NOTES: 
1. SEE E606 FOR BREAKER TYPES AND SPECIFICATIONS 

KEYED NOTES: 
1. BACKFED BREAKERS 
2. INSTANTANEOUS WATER HEATER, NEVER RUN OVER 
50% MAX LOAD 
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X-101 
1 

1/8" = 1'-0" 
TOUR ROUTE 

2 

0' 2' 4' 8' 16' 24'

1 

6 
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5 6 

KEYED NOTES: 
1. TEAM TOUR GUIDE GREETS VISITORS AND 
PROVIDES THEM WITH THE HANDOUT. 
2. DECISION POINT: VISITORS TOURING THE HOUSE 
DETERMINE WHETHER THEY WOULD LIKE TO 
EXPERIENCE THE HOUSE THROUGH A QUICK 
WALKTHROUGH OR A GUIDED TOUR. 
3. END OF TOUR. 
4. GR2O DISPLAY IS OPTIONAL AFTER COMPLETION 
OF THE TOUR, AND NOT INCLUDED IN THE TOUR OF 
THE HOUSE. 
5. GUIDE ACCESS POINTS TO THE VISITOR 
QUEUE. 
6. VISITORS WILL QUEUE LEFT IF LINE IS FULL. 
7. EVENT DECK - 279sqft. 
8. TERMINAL BOX 

NVISITOR PATH 

TOUR GUIDE PATH 
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Date 
06.02.2009 

Description 
FINAL CD SUBMISSION 

SCALE 
SIGN C  1/8" = 1'-0" 

JNG KPM
SIGN B SIGN A DRAWN BY CHECKED BY 

0' 2' 4' 8' 16' 24'
DRAWING STATUS 1 SIGNAGE LOCATIONS 

E X-102 1/8" = 1'-0" CD SETN 
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NOTES: 
THE PRIMARY MEANS OF EVACUATION 
WILL BE THROUGH THE NORTH DOOR 
AND EAST DOORS.   THE SECONDARY 
MEANS OF EVACUATION WILL BE 
ALONG THE SOUTHERN HALLWAY AND 
THROUGH THE EAST DOOR. 

KEYED NOTES:

  FIRE EXTINGUISHER 

0' 2' 4' 8' 16' 24'
1 EVACUATION PLAN 

X-103 1/8" = 1'-0"E N 
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NTSX-104 
1 PATHWAY TO THE FUTURE 

SPONSOR NAME HERE 

SPONSOR NAME HERE 

SPONSOR NAME HERE 

SPONSOR NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

SPONSOR 
NAME HERE 

GENERAL NOTES: 
1. SPONSOR NAMES WILL NOT BE LOCATED IN THE PATHWAY WHILE 
THE HOUSE IS ON THE MALL. 
2. SPONSORS TO BE SHOWN WILL HAVE DONATED $5,000 OR MORE. 
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0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"X-501 
1 SIGN A ELEVATION 

0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"X-501 
2 SIGN A & B SECTION 

0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"X-501 
3 SIGN B ELEVATION 
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 1 1/2" = 1'-0"X-502 
1 SIGN C ELEVATION 

SLIDER IS MADE OF 
3FORM, REVEALS TOUR 
STATUS OF HOUSE 

SOLAR DECATHLON 
LOGO IS ON SLIDER TO 
REMAIN VISIBLE 
REGARDLESS OF TOUR 
STATUS 

0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"X-502 
2 SIGN C SECTION 

0' 1.5" 3" 6" 1'

 3" = 1'-0" X-502 
3 SIGN D ELEVATION 

0' 1.5" 3" 6" 1'

 1 1/2" = 1'-0"X-502 
4 SIGN D SECTION 
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1 SIGN E SECTION 
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NTSX-504 
1 SHIRT DETAILS 

NTSX-504 
2 T-SHIRT DETAILS 

NTSX-504 
3 JACKET DETAILS 
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NOTES: 
1. WRITTEN IN COOPERATION WITH CORPORATE 
AND FOUNDATION RELATIONS 
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KEY  PLAN
1B STEP 1 - PLAN STEP 2 - PLAN STEP 3 - PLAN1 2

1" = 30'-0" 1" = 30'-0" 1" = 30'-0" 
D 

SCALE 

 1" = 30'-0" 
1C STEP 1 - ELEVATION STEP 2 - ELEVATION5 BWG KPM

1" = 30'-0" 1" = 30'-0" STEP 3 - ELEVATION DRAWN BY CHECKED BY 3 
1" = 30'-0" STEP 1: MOBILIZATION STEP 2: FOUNDATION SYSTEM STEP 3: HOUSE MODULE SET DRAWING STATUS 

- TOOL TRAILER ARRIVES - LAYOUT FOUNDATION PAD LOCATIONS - ARRIVAL OF SET CREW E - TELESCOPING FORKLIFT ARRIVES - FLATBED TRUCK 1 ARRIVES - PBS LOWBOY ARRIVES CD SETN-UNLOAD AND SET FOUNDATION PADS - GROUND MATS PLACED 
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