The Show-Me Solar house is a sustainable structure K\
harvesting all of its energy needs directly from the sun.

Designed for retiring couples, this modern home is
governed by a modular 3 foot grid with crisp elegant lines
unifying the interior and exterior spaces which leaves the
design simple for construction. Composed of local eco-
friendly materials, this modular home is easily transported
and accommodates a variety of lifestyles. Using this _
design, the elongated axis, defined by the line of passage,
provide generous southern exposure for solar gain as well
as a sequential order from public to private spaces.

The underlying idea of “Expanding Horizons" is the
educational part of this home’s concept. The innovative
technologies of the home, from the automation system to
the solar panels, incorporate themselves into daily life
leading the occupant to become more familiar with the
value of solar technology.
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DIVISION 10-SPECIALTIES
10 70 00.A2 SUNSHINE LOUVER, 6" SPACING
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REFERENCE KEYNOTES

07 46 00.A2
07 60 00.D2 08 50 00.A2
07 46 00.B2
07 46 00.C2 07 40 00.A2
06 20 00.B2 & 07 60 00.C2 07 60 00.D2
& TOP OF ROOF ; i ;
14 -7 |
|
L Il
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& TOP OF WALL
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08 10 00.A2 07 46 00.E2 (TYP) 08 50 00.B2
07 60 00.F2
06 20 00.B2

A1) SOUTH WITHOUT LOUVERS
3/8" = 1'-0"

DIVISION 06-WOODS PLASTICS & COMPOSITS

06 20 00.B2

1X8 FASICA/RAKE

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 40 00.A2
07 46 00.A2

07 46 00.B2
07 46 00.C2
07 46 00.E2
07 60 00.C2

07 60 00.D2
07 60 00.F2

METAL ROOFING SYSTEM

1X6 RECLAIMED WOOD SIDING,
SHIP LAP

5/16" FIBER CEMENT PANEL
SIDING

1X6 RECLAIMED WOOD SIDING
APPLIED TO DOOR

METAL JOINT

4" SQUARE GUTTER

2X4 DOWNSPOUT

METAL FLASHING

DIVISION 08-OPENINGS

08 10 00.A2
08 50 00.A2

08 50 00.B2

STEEL INSULATED DOOR AND
FRAME

ALUMINUM FRAMED FIXED
WINDOWS

ALUMINUM FRAMED AWNING
WINDOW
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3 4 5 6 REFERENCE KEYNOTES
DIVISION 06-WOOD, PLASTICS & COMPOSITES
06 20 00.A1 1x12 RIM JOIST TRIM
06 20 00.B2 1x8 FASCIA/RAKE
DIVISION 07-THERMAL & MOISTURE PROTECTION
07 46 00.A2 1x6 RECLAIMED WOOD SIDING,
TONGUE AND GROOVE
07 46 00.B2 5/16" FIBER CEMENT PANEL ﬂ
SIDING
07 60 00.A2 8" METAL FASCIA/RAKE EDGE
07 60 00.B2 4" METAL FLASHING
07 60 00.F2 METAL FLASHING | N_—
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1 2 3 4 5 6 REFERENCE KEYNOTES
DIVISION 06-WOODS PLASTICS & COMPOSITS
06 20 00.A2 1X12 RIM JOIST TRIM
06 20 00.B2 1X8 FASCIA/RAKE
DIVISION 07-THERMAL & MOISTURE PROTECTION
07 40 00.A2 METAL ROOFING SYSTEM
07 46 00.A2 1X6 RECLAIMED WOOD SIDING,
TONGUE AND GROOVE ﬂ
07 46 00.B2 5/16" FIBER CEMENT PANEL
SIDING
07 46 00.C2 1X6 RECLAIMED WOOD SIDING
APPLIED TO DOOR S
07 46 00.E2 METAL JOINT
07 60 00.F2 METAL FLASHING (U
DIVISION 08-OPENINGS — —
08 10 00.A2 STEEL INSULATED DOOR AND =
FRAME O o
08 50 00.B2 ALUMINUM CLAD FIXED It
WINDOW m — .
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SHEET TITLE
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-1 -1

A1) EAST WITH LOUVERS
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REFERENCE KEYNOTES

DIVISION 10-SPECIALTIES
10 70 00.A2 SUNSHADE LOUVER 6" SPACING
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REFERENCE KEYNOTES

DIVISION 06-WOODS PLASTICS & COMPOSITS

06 20 00.A2
06 20 00.B2

1x12 RIM JOIST TRIM
1x8 FASCIA/RAKE

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 40 00.A2
07 46 00.A2

07 46 00.B2
07 46 00.E2

07 60 00.A2
07 60 00.F2

METAL ROOFING SYSTEM

1x6 RECLAIMED WOOD SIDING,

TONGUE AND GROOVE

5/16" FIBER CEMENT PANEL
SIDING

METAL JOINT

8" METAL FASCIA/RAKE EDGE
METAL FLASHING

DIVISION 08-OPENINGS

08 50 00.A2

ALUMINUM CLAD FIXED

WINDOW
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1 2 3 4 5 %) REFERENCE KEYNOTES
DIVISION 09-FINISHES
09 30 00.A2 TILE
09 30 00.B2 TILE BASE
DIVISION 10-SPECIALTIES
10 28 00.A2 TOILET GRAB BAR @ 36" AFF
10 28 00.B2 SHOWER GRAB BAR @ 36" AFF
AND INTEGRAL SEAT ﬂ
10 28 00 E2 TOWEL HOOK
10 28 00.C2 MIRROR @ 40" AFF
E 10 28 00.D2 TOILET PAPER HOLDER @ 17" AFF
DIVISION 12-FURNISHINGS S
12 30 00.B2 2" BACKSPLASH
12 30 00.C2 SIDE PANEL (U
12 30 00.F2 BASE CABINETS —
12 30 00.12 COUNTERTOP @ 32" AFF e— —
12 44 00.A1 BATH FURNISHING S
DIVISION 22-PLUMBING O o
22 40 00.A1 PLUMBING FIXTURES .
V) = u
o
¥p)
SHEET KEYNOTES qD)
o— L
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1. WATER CLOSET =
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14' - 7"
07 60 00.A2 \ i i i i i i / | | | |
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@ NORTH s —
3/4" = 1'-Q"

REFERENCE KEYNOTES

DIVISION 05-METALS

05 40 00.A1 STEEL JOIST- SEE STRUCTURAL

DIVISION 06-WOODS PLASTICS & COMPOSITS

06 10 00.A1 STRUCTURAL INSULATED
PANEL - WALL

06 10 00.B1 STRUCTURAL INSULATED
PANEL - ROOF

06 10 00.D1 RAIN SCREEN UNDER SIDING

06 10 00.E1 WARMBOARD SUBFLOOR

06 20 00.A2 1X12 RIM JOIST TRIM

06 20 00.B2 1X8 FASCIA/RAKE

06 20 00.E2 SILL TRIM

06 20 00.G2 (2) 1X4 TRIM

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 40 00.A2 METAL ROOFING SYSTEM

07 46 00.A2 1X6 RECLAIMED WOOD SIDING,
TONGUE AND GROOVE

07 46 00.B2 5/16" FIBER CEMENT PANEL
SIDING

07 60 00.A2 8" METAL FASCIA/RAKE EDGE

07 60 00.F2 METAL FLASHING

07 92 00.A1 JOINT SEALANT

DIVISION 08-OPENINGS

08 10 00.A2 STEEL INSULATED DOOR AND
FRAME

08 50 00.A2 ALUMINUM CLAD FIXED
WINDOW

DIVISION 09-FINISHES

09 20 00.A1 5/8" TYPE X GYPSUM BOARD
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1 ? 3 4 5 6 REFERENCE KEYNOTES
DIVISION 05-METALS
05 40 00.A1 STEEL JOIST- SEE STRUCTURAL
DIVISION 06-WOODS PLASTICS & COMPOSITS
06 10 00.A1 STRUCTURAL INSULATED
PANEL - WALL
06 10 00.B1 STRUCTURAL INSULATED
PANEL - ROOF
06 10 00.D1 RAIN SCREEN UNDER SIDING ﬂ
06 10 00.E1 WARMBOARD SUBFLOOR
06 20 00.A2 1x12 RIM JOIST TRIM
06 20 00.B2 1x8 FASCIA/RAKE 1
DIVISION 07-THERMAL & MOISTURE PROTECTION
07 40 00.A2 METAL ROOFING SYSTEM (U
07 40 00.B2 UNDERLAYMENT —
07 46 00.A2 1x6 RECLAIMED WOOD SIDING, — —
TONGUE AND GROOVE >
07 46 00.B2 5/16" FIBER CEMENT PANEL O o
SIDING s
07 46 00.E2 METAL JOINT m =
07 60 00.A2 8" METAL FASCIA/RAKE EDGE ¥ -
07 60 00.B2 4" METAL FLASHING n S
07 60 00.C2 4" SQUARE GUTTER G)
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A1) EAST AT BATHROOM
3/4" = 1'-0"

REFERENCE KEYNOTES

DIVISION 06-WOODS PLASTICS & COMPOSITS

06 10 00.F2 2X6 @ 12" O.C.

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 21 00.A2 BLOWN IN CELLULOSE
INSULATION

DIVISION 08-OPENINGS

08 20 00.A2 SOLID CORE WOOD POCKET
DOOR

DIVISION 09-FINISHES

09 20 00.A1 5/8" TYPE X GYPSUM BOARD

09 30 00.A2 TILE

09 90 00.A2 PAINTING
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B B B B B B B TOP OF ROOF
14" - 7"
22 11 00.A1
B B B \ TOP OF WALL
| 9-0"
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SEE
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Aﬁf L
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A1
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A7 WEST
3/4" = 1'-0

REFERENCE KEYNOTES

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 46 00.A2 1"X6" RECLAIMED WOQOD SIDING,
TONGUE AND GROOVE

DIVISION 08-OPENINGS

08 50 00.A2 WOOD FRAMED FIXED WINDOW

DIVISION 22-PLUMBING

22 11 00.A1 PVC PIPE FOR PLANTER
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REFERENCE KEYNOTES
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————— 1140 00.B1
LIVING ROOM
m 100
11 40 00.A1
2
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—— 1230 00.E2
N
r
0
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@ ENLARGED KITCHEN
3/4" =1'-0"

DIVISION 12-FURNISHINGS

12 30 00.A2 COUNTERTOP @ 34" AFF
12 30 00.E2 FULL HEIGHT CABINET
12 30 00.F2 BASE CABINETS

12 30 00.H2 COUNTERTOP @ 30" AFF
DIVISION 11-EQUIPMENT

11 40 00.A1 REFRIGERATOR

11 40 00.B1 SINK

11 40 00.C1 COOKTOP

11 40 00.D1 DISHWASHER

11.40 00.E1 OVEN
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REFERENCE KEYNOTES

12 30 00.B2

12 30 00.A2
[

11 40 00.C1

11 40 00.D1 —

12 30 00.E2

12 30 00.H2

12 30 00.B2

12 30 00.F2

]

11 40 00.D1 J

12 30 00.D2

@ CABINETRY

3/4" = 1'-0"

DIVISION 08-OPENINGS

08 71 00.A2 DOOR HARDWARE
DIVISION 12-FURNISHINGS

12 30 00.A2 COUNTERTOP @ 34" AFF
12 30 00.B2 2" BACKSPLASH

12 30 00.D2 3-1/2" TOE KICK

12 30 00.E2 FULL HEIGHT CABINET
12 30 00.F2 BASE CABINETS

12 30 00.H2 COUNTERTOP @ 30" AFF
DIVISION 11-EQUIPMENT

11 40 00.C1 COOKTOP

11 40 00.D1 DISHWASHER

11.40 00.E1 OVEN
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DIVISION 12-FURNISHINGS

12 30 00.A1
12 30 00.B2
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12 30 00.E2
12 30 00.G2

COUNTERTOP @ 34" AFF
2" BACKSPLASH

3-1/2" TOE KICK

FULL HEIGHT CABINET
BI-FOLD CABINET DOORS

DIVISION 11-EQUIPMENT

11 40 00.A1
11 40 00.B1
11 40 00.F1
11 40 00.G1

REFRIGERATOR
SINK

WASHER
DRYER
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REFERENCE KEYNOTES

DIVISION 08-OPENINGS

2'-8" 2'-
10 28 00.D2
\ / 08 20 00.A2
—_— — I — 10 28 00.C2
|7
T e -
| -
: L ]
. 1-0" /
1 — A 7
I 22 40 00.A1
| | °
B )
1 Cap*
] - 3
| O ¢
I\
: BATHROOM
' / 10 28 00.A2 101 L )
7 _ J |
i 10 28 00.E2 f
#}/ |
ﬁ - - T | 1230002
I i
/bf -+
/ 10 28 00.B2 09 30 00.A2
32
- =
1230 00.C2
/ DRAIN - A1/P-110
Z
‘ <
o
a
O
— — "
| | o 09 30 00.B2
9

@ ENLARGED BATHROOM
11/2"=1-0"

08 20 00.A2 SOLID CORE WOOD POCKET
DOOR
DIVISION 09-FINISHES
09 30 00.A2 TILE
09 30 00.B2 TILE BASE
DIVISION 10-SPECIALTIES ﬂ
10 28 00.A2 TOILET GRAB BAR @ 36" AFF
10 28 00.B2 SHOWER GRAB BAR @ 36" AFF
AND INTEGRALSEAT
10 28 00.C2 MIRROR @ 40" AFF -
10 28 00.D2 TOILET PAPER HOLDER @ 17"
AFF ©
DIVISION 12-FURNISHINGS —
12 30 00.C2 SIDE PANEL — —
12 30 00.12 COUNTERTOP @ 32" AFF -
DIVISION 22-PLUMBING O ®
22 40 00.A1 PLUMBING FIXTURES i
(/ ’ oI_ZS n
SHEET KEYNOTES n S
D
1. WATER CLOSET =
= 52
-
2. LAVATORY o >
3. LAVATORY FAUCET l w Z
i n
4. SHOWER HEAD —_
= o
>
O c
L -
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~ TOP OF ROOF

06 20 00.B2
07 60 00.G2
07 46 00.D2

076000F2
& 07 60 00.G2
P
07 46 00.B2

‘t\l/
07 46 00.B2

Iy,

S
\‘/I’

14'-7"

07 40 00.A2
07 40 00.B2

/ 06 10 00.B1

~— 09 20 00.A1

08 50 00.B2

06 20 00.E2

06 20 00.E2

09 20 00.A1

06 10 00.A2

3“ 6" 1 ]
e | —

@ NORTH WALL WINDOW
11/2"=1'-0"

FLASHING DETAILS

07 46 00.A2

06 1000.AT —

@2'=1-0"
.
| B TOP OF WALL
\.JJ 9' - O"
<
06 10 00.1 2 N B
i 07 60 00.E2
07 60 00.F2 06 10 00.H2
07 46 00.A2 B
06100001 — -
06 1000AT —
N 09 20 00.A1
DUCT-SEE
M-101 06 10 00.12
3" 6" 1'
e —
SOFFIT
A2 = 10
SEE A1/5-545
FOR HINGE DETAIL

O 06 20 00.A2
07 60 00.G2

07 60 00.F2 K

FINISH FLOOR

Ol _ 0"

_/

3" 6"

1!

™ [ —

@ FLOOR
11/2" =1'-0"

@2":1!_()"

FLASHING DETAILS

06 10 00.B1

07 40 00.A2
07 40 00.B2

tv ~
&
4"

(

07 60 00.C2

/’ 07 60 00.A2
l\ /W/ ~ TOP OF WALL

9' - 0"
06 20 00.B2

07 46 00.D2 o

~/ T~

07 60 00.B2 L
07 46 00.A2

>
07 60 00.F2
3 e 1
e ey —

@ ROOF EAVE
11/2"=1'-0"

FLASHING DETAILS
@ 2" = 1' - Oll
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REFERENCE KEYNOTES

DIVISION 06-WOODS PLASTICS & COMPOSITES

06 10 00.A1 STRUCTURAL INSULATED
PANEL- WALL

06 10 00.B1 STRUCTURAL INSULATED
PANEL- ROOF

06 10 00.C1 STRUCTURAL INSULATED PANEL

06 10 00.D1 RAIN SCREEN UNDER SIDING

06 10 00.H2 2x4 SOFFIT FRAMING

06 10 00.12 1/2" PLYWOOD

06 20 00.A2 1x12 RIM JOIST TRIM

06 20 00.B2 1x8 FASCIA/RAKE

06 20 00.E2 SILL TRIM

DIVISION 07-THERMAL & MOISTURE PROTECTION

07 40 00.A2 METAL ROOFING SYSTEM

07 40 00.B2 UNDERLAYMENT

07 46 00.A2 1x6 RECLAIMED WOOQD SIDING

07 46 00.B2 5/16" FIBER CEMENT PANEL
SIDING

07 46 00.D2 5/16" FIBER CEMENT SOFFIT

07 46 00.E2 METAL JOINT

07 60 00.A2 8" METAL FASCIA/RAKED EDGE

07 60 00.B2 4" METAL FLASHING

07 60 00.C2 4" SQUARE GUTTER

07 60 00.E2 METAL PAN FOR PLANTER

07 60 00.F2 METAL FLASHING

07 60 00.G2 CLEAT

DIVISION 08-OPENINGS

08 50 00.A2 ALUMINUM CLAD FIXED
WINDOW

08 50 00.B2 ALUMINUM CLAD AWNING
WINDOW

DIVISION 09-FINISHES

09 20 00.A1 5/8" TYPE X GYPSUM BOARD
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SHEET KEYNOTES

LIVING ROOM

BEDROOM
100
102
— ]
8 BATHROOM
— | B :
8 |[o —
g\ﬂ’l: JW\\\\\\\\\\\\\%L Jl%\‘uuuuu‘\%l.
FURNITURE ;-;:
@ 3/8" =1'-0"
1 2 4 S

TOMMOOW>

KITCHEN TABLE
FULL COUCH
LOVESEAT
COFFEE TABLE
END TABLE

BED SIDE TABLE
BED

CHAIR

5

Show-Me Solar
Missour i S&T
University of Missouri

500 W. 16TH STREET
ROLLA, MO 65401
573-341-6794

U.S. DEPARTMENT
OF ENERGY 2009
SOLAR DECATHLON
ENTRY

NATIONAL MALL,
WASHINGTON D.C.

MARK | DATE DESCRIPTION

ISSUE:
DATE: 06/02/2009
DRAWN BY: PCB

CHECKED BY: AMA

SHEET TITLE

FURNITURE

1-101




1 2 3 4 5 6 O SHEET KEYNOTES

SD. SMOKE DETECTOR ON CEILING
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REFERENCE KEYNOTES

DIVISION 22-PLUMBING
22 11 00.A1 PEX TUBING

(OSHEET KEYNOTES

1 2 4
— /_I—®
22 11 00.A1
O o
PLUMBING - HOT m—r—
C1
) 3/8" = 1'-0"
22 11 00.A1
O N
O O O O
3, PLUMBING - COLD -
3/8" = 1'-0"
1 2 4

CONNECT TO HOT OUT ON PUMP
BOARD

CONNECT TO COLD OUT ON PUMP
BOARD

WATER SUPPLY TANK
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REFERENCE KEYNOTES

DIVISION 22-PLUMBING

A
[ - ‘ ‘/—@
\ | | ‘ |
\ ‘ : ‘
\ ‘ ‘
\ ‘ ‘
\ ‘ |
‘ \
\ \/ ‘ N\
\
\
‘ \
\
‘ \
‘ \
,,,J | ‘
\
\
\
\
)
|
\ @—/
S —
@ PLUMBING - ISOMETRIC
3/8“ = 1"0"
WV 6‘-101/4" V @\
D l @
G Q
P —
N I_-\@ |
22 11 00.B1 \@
2" | £
| 2
;Aﬁ ‘:I
@/ @ © -
A wic
2
2
A ; |
N
O | O O
N PLUMBING - DRAINAGE
3/8" = 1"0“

RUN UNDER COUNTER TOP
TO WASTE TANK

22 11 00.B1 PVC CELLULAR CORE
(O SHEET KEYNOTES

P. P- TYPE TRAP

S. S-TYPE TRAP

1. 1.5" PIPE

2. 2" PIPE

3. 3" PIPE

4,

5.

6.

VENT TO ROOF
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1 2 3 4 5 6 REFERENCE KEYNOTES
DIVISION 23-HVAC

2331 13.A1 RECTANGULAR METAL DUCT
23 37 13.B1 12"x4" SUPPLY REGISTER
CENTERED IN ROOM
23 36 16.A1 VARIABLE AIR VOLUME UNIT
(O SHEET KEYNOTES

5

1. 12"X4" DUCT
2. 12"X6" DUCT
3. AIR HANDLER
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1 2 3 4 5 6 GENERAL SHEET NOTES
1. MANUFACTURER DRAWINGS
(OSHEET KEYNOTES
1. CUSTOM GROOVE MAY BE REQUIRED ﬂ
TO AVOID TOILET FIXTURE
2. BURRIED TUBING
3. CUSTOM GROOVE L
NOTE: 1/2" PEX-AL TUBING USED
O _
REFERENCE KEYNOTES — -
-
DIVISION 22-PLUMBING O o
22 11 00.A1 PEX TUBING
wv) - -
oa - —
T
o— L
= 5 °
-
o >
| w X
n n
< s 5
>
O c
C -
V)
500 W. 16TH STREET
ROLLA, MO 65401
573-341-6794
2
! \ s \ U.S. DEPARTMENT
OF ENERGY 2009
SOLAR DECATHLON
— 22 11 00.A1 ENTRY
I NATIONAL MALL,
E ) WASHINGTON D.C.
v ! \/
) | \
( | 5 & )
- ~ N
j E 272 /
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Y ZONE 1 ) _ p
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@ RADIANT FLOOR
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23 34 23.A1
g \\
223523 A1 ———
—— 23 83 34.A1
2336 16.A1 —
23 84 00.A1
6" 1' 2'
T ey —
@ MECHANICAL ROOM ELEVATION
1" = 1'_0"

REFERENCE KEYNOTES

DIVISION 22-PLUMBING
22 35 23.A1 CIRCULATING DOMESTIC

5

WATER HEAT EXCHANGER

DIVISION 23-HVAC

23 34 23.A1 POWER VENTILATOR

23 36 16.A1 VARIABLE AIR VOLUME UNIT

23 83 34.A1 RADIANT HEATING
PUMPBOARD

23 84 00.A1 HUMIDITY CONTROL
EQUPIMENT

(O SHEET KEYNOTES

@ ENLARGED MECHANICAL CLOSET

1. HANG FROM CEILING WITH CHAIN
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1 2 3 4 5 6 REFERENCE KEYNOTES

DIVISION 22-PLUMBING

22 11 00.B1 PVC CELLULAR CORE
22 12 00.B1 WATER STORAGE BLADDER
/@ () SHEET KEYNOTES
¢ © ¢ ﬂ
1. CONNECT TO HOT OUT ON PUMP
BOARD
2. CONNECT TO COLD OUT ON PUMP

BOARD

WATER SUPPLY TANK
DRIP IRRIGATION

12" DIA PVC PIPE

s

N 22 11 00.A1

31/2"

9 3/16"

Missour i S&T
University of Missouri

@ SOFFIT PLANTER DETAIL
6" =1"'-0" 1-1/2" 3" 6"
— e —
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22 35 23.A1

06 16 00.A1

@ THERMAL COLLECTION

I

2
p

SRR RRY

000000 00

23 64 00.B2

g \

23 82 36.A1

48 14 13.A1

3/16" = 1'-0"

REFERENCE KEYNOTES

DIVISION 22-PLUMBING

22 35 23.A1 DOMESTIC WATER HEAT
EXCHANGER
DIVISION 23-HVAC
06 16 00.A1 WARMBOARD RADIANT
FLOORING
23 64 00.A1 PACKAGED WATER CHILLER
23 64 00.B2 WATER TO WATER HEAT PUMP ﬂ
23 82 36.A1 FINNED TUBE RADIATOR
DIVISION 48-ELECTRICAL POWER GENERATION
48 14 13.A1 EVACUATED TUBES L
(O SHEET KEYNOTES © —_
] —
R# RELAY O >
TH#. TEMPERATURE SENSOR 2
V#. VALVE
V) - o
oa R
Q=
o— LN
S @)
o
'®) >
| w ¥
i n
o— —
S o
>
O -
C -
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1 2 3 4 5 6 GENERAL SHEET KEYNOTES

1. R* - THOSE RECEPTACLES MARKED
WITH AN "R" ARE TO BE CONTROLLED
VIA A HOT WIRE THROUGH A RELAY
SHOWN IN THE DIAGRAM

2. HR* - THIS RECEPTACLE IS TO BE
CONTROLLED HALF BY A RELAYED HOT,
AND HALF BY AN UNRELAYED HOT,
WITH ITS TABS REMOVED.

3. USE 12-3 WIRE IN THE THE
RECEPTACLE WIRING DIAGRAM

4. USE 12-2 WIRE FOR ALL RECEPTACLES
EXCEPT WHERE NOTED OTHERWISE

5

30. LIVING OUTLETS

S
O
RELAYED RECEPTACLES REGULAR RECEPTACLES OSHEET KEYNOTES =
S
BREAKER 1. REFRIGERATOR O o)
3. STOVE m ol—a ;
7. DISHWASHER wnvn =
9.  OVEN G) - ua
13.  WASHER 2 g .
15. DRYER I o+
NEUTRAL 22.  BATHROOM OUTLETS i ”
24.  KITCHEN OUTLETS 1 3 = 2
HOT RELAY RELAYED HOT 26. KITCHEN OUTLETS 2 O =
HOT 28.  BEDROOM OUTLETS _C D
V)

32. DESKOUTLETS

@ RELAYED RECEPTACLE WIRING
1

o = 10" 34. ENTERTAINMENT OUTLETS 500 W. 16TH STREET
ROLLA, MO 65401
973-341-6794

REFERENCE KEYNOTES

DIVISION 26-ELECTRICAL

26 05 00.A1 GROUNDING ROD
O/ 2605 00.A1 U.S. DEPARTMENT
R _ i i i o OF ENERGY 2009
SOLAR DECATHLON
GFI@ CTdﬁ) GFI<H> Radj) @ <H> <H> <H> <H> Ddﬁ> jE@
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(27)
LIGHTING ;%1':2‘
3/8" =1'-0"
1 2 3 4 5

GENERAL SHEET KEYNOTES

1. USE 12-2 WIRE FOR ALL LIGHTING
EXCEPT WHERE NOTED OTHERWISE

REFERENCE KEYNOTES

DIVISION 26-ELECTRICAL
26 50 00 LIGHTING FIXTURES

5

(USHEET KEYNOTES

CREE CAN LIGHT

CUSTOM PENDENT

CUSTOM SCONCE

CUSTOM SCONCE

mo o w »

n

@

H.

NEXXUS COVE LIGHTING
TECH LIGHTING KABLE SYSTEM
DABMAR WELL LIGHT

OUTDOOR SCONCE

LIGHTING BREAKER SCHEDULE
23. EAST LIGHTS
25.  WEST LIGHTS

27. EXTERIOR LIGHTS
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48 14 13.A1 26 31 00.A1
)
]

String 1 String 1 String 4 String 2 String 2 / String 3 String 3 String 4

String 1 String 1 String 4 String 2 String 2 String 3 String 3 String 4

£ String 1 String 1 String 4 String 2 String 2 H; ;U;;;U;;;H;H;;;;H;EH String 3 String 3 String 4

[

—| String 1 String 1 String 4 String 2 String 2 String 3 String 3 String 4

String 1 String 1 String 4 String 2 String 2 String 3 String 3 String 4
String 1
String 2
String 3

String 4 TS
™ —

@ PV LAYOUT
3/8" = 1'-0"

GENERAL SHEET NOTES

1. QUANTITY OF EVACUATED TUBES - 40
2. SEE PAGE 128 AND 129 IN PROJECT
MANUAL FOR PV PRICE QUOTE

REFERENCE KEYNOTES

DIVISION 26-ELECTRICAL
26 31 00.A1 PHOTOVOLTIAC PANELS
BP SX3200B
QUANTITY - 40
PMAX - 200 WATTS
V NOMINAL - 16V
VOC - 30.8V
ISC - 8.7A
VMAX - 24.5V
IMAX - 8.16A

DIVISION 48-ELECTRICAL POWER GENERATION
48 14 13.A1 EVACUATED TUBES

5

(O SHEET KEYNOTES

S&T

1. ALL STRINGS COMBINED IN PARALLEL AT
INTERIOR INVERTER THROUGH THE WEST
WALL UNDERNEATH THE PANELS.
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26 60 00.C1

26 27 02.A1

26 60 00.D1

N
L

REFERENCE KEYNOTES

i 2

— — — — @GH —
GFl@ Cngj) GFI<H> Rdﬁ) @ aﬁ) <H> D(ﬂb
= (E HUO
e
5 2660 00.A1 | 7.
| 266000.B1 &
 337173Af D b )
| H .
j// 48 19 00.A1 2
<H> B ] ] <H>AFI

@ INTERCONNECTION
1/4" =1'-0"

DIVISION 26-ELECTRICAL
26 27 02.A1 JUDGES' OUTLET

26 60 00.A1 UTILITY DISCONNECT

26 60 00.B1 A/C DISCONNECT

26 60 00.C1 JUNCTION BOX

26 60 00.D1 DATALOGGER ENCLOSURE
DIVISION 33-UTILITIES

3371 73.A1 ELECTRIC METER

DIVISION 48-ELECTRICAL POWER GENERATION
48 19 00.A1 PV INVERTER
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SENSOR PLACEMENT
@ 3/8" =1'-0"
1 2 3 4 5

GENERAL SHEET KEYNOTES

1. ALL SENSOR WIRE RUN BACK TO THE
AUTOMATION CLOSET

(O SHEET KEYNOTES

-_—

EXTERIOR TEMP, HUMIDITY, WIND, AND
IRRADIATION SENSORS

COLD WATER SOURCE FLOW SENSOR
SOIL MOISTURE SENSOR
OCCUPANCY SENSOR (LIVING ROOM)
OCCUPANCY SENSOR (BEDROOM)
PHOTOMETER

AIR QUALITY SENSOR

TEMPERATURE AND HUMIDITY
SENSORS

AUTOMATION CLOSET

ELECTRICAL CABINET

11.  HIFI SPEAKER

12.  NETWORK ROUTER

13.  LIGHTING RELAY

14.  WINDOW SHADE

o~No P wn

—
o©

5

REFERENCE KEYNOTES

DIVISION 12-FURNISHINGS
12 24 00.A1 WINDOW SHADE
DIVISION 25-INTEGRATED AUTOMATION

2511 00.A1 NETWORK EQUIPMENT
25 35 16.A1 SENSORS AND ACTUATORS
25 36 26.A1 LIGHTING RELAY

DIVISION 27-COMMUNICATIONS
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1 2 3 4 5 6 7
PANEL BOARD SCHEDULE LOCATION: ELECTRICAL CABINET LIGHTING SCHEDULE
VOLTAGE: 208/240 2PH MOUNTING: SURFACE MRK MANUFACTURER DESCRIPTION STYLE FINISH LAMP NOTES
MAIN: 200 AMPS FEED THRU A  CREE LR6-GU24/ RECESSED WHITE STAND,
BRK# BRK o PH CAAR BRK BRK# LT6WH/RC6 DOWNLIGHT
1 20A FRIGEWVY A  INVERTER 60A 2 B GREENLIGHT 48"x3"x4.5" CEILING MOUNT BRUSHED NA PLUG-IN
3 40A COOKTOP B 4 PENDANT NICKEL FIXTURE
5 A  HA MAIN REC. 20A 6 C GREEN LIGHT LIVING ROOM SCONCE BRUSHED NA PLUG-IN
7 20A DISHWASHER B HA MOTORS 30A 8 48"x2.5"x4" NICKEL FIXTURE
0 40A OVEN A  PHASE MONITOR 15A 10 D GREEN LIGHT BEDROOM SCONCE BRUSHED NA PLUG-IN
11 B PHASE MONITOR 15A 12 48"x2.5"x6" NICKEL FIXTURE
13 20A WASHER A  HEAT PUMP H20 20A 14 E NEXXUS INDIRECT LED STRIP BRUSHED NA PLUG-IN
15 30A DRYER B HEAT PUMP AIR 20A 16 COVE LIGHTING NICKEL FIXTURE
17 A  HEAT VENT 20A 18 F TECH LIGHTING CABLE SUPPORTED CABLE MOUNTED BRUSHED MR16
19 40A WATERHEATER B WATTSBOARD 20A 20 8 SPOT LIGHTS 2" DIRECTIONAL NICKEL
21 40A A BATH REC. GFI 20A 22 G DABMAR RECESSED DECK WELL LIGHT STAINLESS MR16
23 15A EAST LIGHTS B KITCH. REC.1 GFl 20A 24 MOUNTED STEEL
25 15A  WEST LIGHTS A KITCH. REC. 2 GFI 20A 26 H TBD OUTDOOR OUTDOOR TBD STAND.
27 15A = EXTERIOR B BED REC. AFI 20A 28 WALL MOUNTED SCONCE
29 SP  LIGHTS A LIVING REC. 20A 30
31 SP  SPARE B DESK REC. 20A 32
33 SP  SPARE A ENT. REC. 20A 34
35 SP @ SPARE B SPARE SP 36
37 SP  SPARE A SPARE SP 38
39 SP  SPARE B SPARE SP 40
LIGHT SWITCH SCHEDULE
SOUTH ENT. KITHCEN
LOUVERS KITCHEN LIVINNGNG SCONGE.BATHROOM  MECH CLOSET LAWNNBRY BEDROOM EXEASASNT.
EXT.SOUTH DINING DESK " 'SHOWER MECH N HACLC BED SCONCE
DINING LIVING HALL VENT CLUSE LIVING BED READING
UPLIGHTS LIVING BED SCONCE BEDROOM
LIVING HAPPY LIGHT BED READING UPLIGHTS
HAPPY LIGHT DINING UPLIGHTS LOUVERS
LOUVERS
CLOSET
MASTER
1 2 3 4 5 6 7
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ELECTRICAL LOAD CALCULATIONS

Lighting
Small Appliance Branch Circuits
Laundry Branch Circuits

Fastened in Place Appliances

Appliance Nameplate
Dishwasher 1800
Washer 1440
Refrigerator 800
Water Heater 11000
Dryer 5760
Household Cooking Appliances
Oven 4850
Cooktop 7400
Heating System
Water Heater /7000
Alr Heat Pump 1320
H20 Heat Pump 2736

Largest Motor N/A (only motor bullt into

@ ELECTRICAL LOAD CALCULATIONS

Sq. Ft. 800
Quantity 3
Quantity 1
Sub-Total

Sub-Total with Demand Factor

Sub-Total
Sub-Total

Sub-Total

Sub-Total

eat Pump)

Power
2400
4500
1500
8400

4390

11280
4320

8070

11056

Total Demang 40121

Min. Amps

Competition Service Size
Permanent Service Size

167.17

100A
200A

3" = 1'_0"
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The Show-Me Solar home is a sustainable structure that harvests all of its energy needs directly
from the sun. The modern style of the home is governed by a modular three-foot grid that
connects everything, leaving the design simple to construct. Crisp, elegant lines unify the
iInterior and exterior . |In this design, the elongated axis, defined by the line of

passage, provide generous southern exposure for solar gain as well as a sequential order from
public to private spaces.

The underlying idea of “Expanding Horizons” is the educational part of this home's concepit.
The integrated technologies of the home's systems, from the solar panels to the home
automation, incorporate themselves into daily life and familiarize the occupant with the value
of solar design and other energy efficiency.

"Expanding Horizons" is physically expressed in the home through the horizontal
louvers, the lines created by the windows on the southern and northern
elevations, the consistent 9 foot interior walls, and the in | itudinal axis.
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DIMENSIONS: 36" X 20"
MATERIAL: FOAM BOARD
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Missourn University of Science and Technology
University of Missour

This team is composed of undergraduate and graduate students with a
goal to design and build the most attractive, effective, and energy
efficient solar-powered house for the 2009 Solar Decathlon. Specifilcally,
’rhls effort includes architecture, inferior design, architectual enineering,
and busmess disciplines across two campuses in a unigue

Show-Me Solar
Missour i S&T
University of Missouri

experience [ all  involved and utilizes technology and IT 50£OV\L/L/16L%S6T5351ET
_ communica fons to make it happen. Most of the components of the 573-341-6794

project are done through computer and the virtual world.
The students must rely on the ability to communicate
via the internet for most decisions because only,
occasional face-to-face mee’ringsﬁoke place. B
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From the beginning of the design phase, Show-Me Solar made the decision to seek platinum
LEED certification. Leadership in Environmental and Energy Design (LEED) is the nationally ac-
knowledged ranking system for “green” structures. This highest level of recognition is a great
source of pride for the team.

To achieve this mark, we are:
-minimizing construction waste and diverting debris from landfills
-using native, drought-resistance landscaping vegitation

Show-Me Solar
Missour i S&T
University of Missouri

500 W. 16TH STREET

-using recycled and reclaimed building materials ROLLA, MO 65401
573-341-6794

-recovinging rain water for irrigation.
-using high-efficiency appliacnces
-using renewable energy
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luestem

¥

Biuestem s great for
xeriscape gardens; ifs
erect growth makes a
border plant for lawns and
flowerbeds. It is a useful
erosion control tool, as it
stabilizes santy soil.

Bluestem has an atfractive
blue-green color during
growing season, then a
rusty color with white fluffy
seed heads in the fall. It
dlso provides an excellent
habitat for nesting upland
birds and small mammals
and the seeds provide
food for songbirds.

coneflowers

Coneflowers are drought-
tolerant and adaptable to
heat, poor soils and high
humidity, although they do
best in well-drained fertile
soil. They can be grown in
full sun or partial shade. The
plant itself grows about a
foot and a half tall. The
flowers grow on sturdy
stems ranging from three
feet to five feet.
Coneflowers are members
of the sunflower family and
are native to the Great
Plains areas.

ape aesiC

it ‘ V» |
coreopsis

Coreopsis are generally
problem free and very
easy and rewarding fo
grow. Since it can folerate
soil of low fertility and with-

stand intense heat,

coreopsis will succeed in
urban environments and in
roof gardens. They need
medium to full sun. This
perennial forms a clump
12" to 4" in height. The
daisy-like flowers, 2"-3" in
diameter, are vyellow fto
deep gold, and are carried
singly on stiff wiry stems with
dark green leaves.

' 1
1

susdn

The blackeyed susan is
probably the most com-
mon of all American wild-
flowers. The characteristic
brown, domed center is
surrounded by bright
yellow ray floretfs. Thrives in
most solls and is a true
sunshine  worshiper that
forgives neglect. Mostly in
shades of yellow and gold,
the plants range in height
from 18 inches to a full 72
inches in height and bloom
in late summer into fall.

buffalo grass

Buffalo grass is a fine-
leaved native grass species
that has prospered on the
Great Plains for centuries. It
has survived severe
weather exiremes and has
evolved info a water-
efficient, sod-forming grass
of incredible durability. This
hardy grass stays green all
summer with little or no
care. It goes dormant at
the first killing frost and turns
a beavutiful buff color until it
breaks dormancy g@gain in
the spring.

sumac

Smooth sumac is native to
the eastern U.S, but it is
most common throughout
Missouri. This species s
usudlly found on disturbed
sites, abandoned fields,

railroad edges, fence rows,

rights-of-way, upland
praines and borders and
openings in forest. This
native but sometimes ag-
gressive shrub occurs |
clumps or colonie and
spreads by seeds and
rootstocks. It flowers
from late May until
mid-August. :
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Missouri Primroses have 3 to
4 inch lemon yellow flowers
on sprawling stems and
unusual vibrant winged seed
pods. Missouri primrose does
not spread aggressively like
some primrose plants and is
polinated by night-flying
Sphinx Moths.

ouri native - drought resi
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Solar Array

The Show-Me Solar House Team'’s array is a combination of 40 photovolatic panels and 40 evacuated
tubes. The photovoltaic panels, mounted to the roof, collect all the electrical energy needed to meet the
power demands of the house. The DC power from the panels enters the high efficiency inverter and is
transfered info AC energy that can be used within the house. The evacuated fubes collect the solar
energy in the form of heat. This energy heats the water within the home, to be diverted into domestic hot
water and radiant heating. These systems provide for all the energy demands the house could need.

Chameleon Home Automation

The Chameleon Home Automation System is an active energy management system. Chameleon was
developed for this competition in an effort to reduce the energy demand on the house, and educate the
resident to be more energy responsible. The system uses a suite of environmental sensors’r@ﬂ
monitor the interior and exterior space. This data allows the controller to automate the

house to use energy resonsible activities. Chameleon integrates and optimizes HVAC, 1 t

Lighting, Home Entertainment and Power Moniforing.

. H

' ’rechnolog|es,.
Ve solar

7 x>
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Structurally Insulated Panels

The Show-Me Solar House's exterior structure is comprised of structurally insulated panel (SIP). A high
density polyurethane foam between two OSB boards. The use of SIP’s allowed the Show- Me Solar House
Team to attain a maximum insulation value of R-40. In comparison, a normal stud frame home may attain
close o a R- 20 insulatfion value. These panels create a weather tight seal that reduces air infiltration info
the house.

The panels were factory manufactured to ensure the proper design of the system and the least amount of
construction waste would enter the waste stream.

Windows
The windows are mounted to the SIPs help to express the horizon style of the house. These windows
conftribute greatly to passive energy design, by allowing the natural ventilation of the air
through the house. The air flow travels through the house, eventually carrying the warm

air out of the highest North wall automated windows.
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Louvers Siding
Louvers are a passive solar technology that will allow the  In keeping with our concept of tying Missoun with new
effects of lighting and heating to enter the house during  technologies, we have choose to use reclamed bam-
the winter months when the sun is lower in the sky. The wood siding
sun's lower angle will dllow light to enter more directly info

Show-Me Solar
Missour i S&T
University of Missouri

the living areas. Agricuture is one of the main industries of Missour and
being able to connect the history of a bam with this P ROLLA MO 65401

With the amount of windows on the southern wall, a state-of-the-art home is something the Show-Me Solar 573-341-6794
need arises for protection from the summer sun . The lou- Team is very proud of. ‘o
vers block the rays from the sun’s higher angle, relecting

them away from the house.
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Guests enter the Show-Me Solar House treading on Missouri white oak flooring.
Glance up and the horizon lines of the modular grid of the home are accentuated
by Kirei board, an agricultural waste product made from sorghum. The kirel board is
cladding the cabinetry and guiding the guests from public to private spaces in the
home. Clean lines of recycled glass countertops bounce light into the room from
ample windows, which also offer views of the expansive Missouri landscape.

Giving a second life fo maternals is a design ethic of the team, and

Inspiration for what a refiing couple would prefer in their home. /'\ .ﬂ
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