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The 2007 Texas A&M University Solar Decathlon
entry is called groHome - in our name lies a new
way to approach building. We believe buildings
should be dynamic, organic. Buildings should be

open source, flexible. Buildings should be smart -
know what they are and where they've been.
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Back Door
Flip Down Desk / Work Area
Exterior Door to Porch
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Dining Table for Eight
Kitchen groWall
Wolf Convetion Micro
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Asko Dishwasher
7.4 Kohler Sink
7.5 Sub-Zero Refridgerator
8 Edutainment groWall
8.1 Eco Smart Fire
8.2 Built-in Lounge
9 Bathroom groWall
9.1 Kolher Sink
9.2 2x6 Partition Wall
9.3 Wall Hung W/C
9.4 Shower Enclosure
9.5 Kohler Shower
MEC groWall
10.1  Asko Washer/Dryer
11  Bedroom groWall
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12  Control groWall
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WINDOW I | NO.| WIDTH HEIGHT SILL HT. LINTEL HT. COMMENTS
W1 2 9'8" 72" 0'0" 7'2" FIXED
W2 2 1'0" 72" 0'0" 6'8" FIXED
W3 2 59" 16" 32" 4'8" FIXED
W4 8 9'8" 1'8" 7'6" 9'8" FIXED
W5 2 4'8g" 1'8" 7'6" 9'8" OPERABLE
D1 1 50" 72" 72" SLIDING GLASS DR
D2 2 3'0" 6' 8" 6' 8" HINGED DR.
D3 2 98" 6'8" 6'8" HINGED DR.
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Note: The disassembly process is the reverse of the construction process. groHo\me
o
> - ) \ \
@ 1 :‘-ﬁh::': \
\ /
. g
< <@ % : §
<.l o
< — T
L g L g i
. —k
L)
d
0.
@ Construction - Core footings @ Construction - Core @ Construction - Porch Module E g
Steel grate footings and foundations are placed The Core, which is itself a trailer, is driven Next, the groWalls are attached to the Core 3 :T:)
by hand for the Core. in from the East; set on the foundations, and with a fork lift. Meanwhile, the porch module ©
detached from the hauler. is constructed by hand with a sissor lift to m s
assist in lifting. E %
)
o 2
<C ¢
WS
O3
X < =
LDg o
=& g
Construction
. Solar Decathlon 2007
Date 05/25/07
4 |Construction - Garage @ Construction - Decking 6 | Construction - PV Rack Drawn by Author
The garage module is built next via the same The deck is then completed by hand. Last but not least the PV Rack and PVs
method as the Porch Module. After the solar-thermal array is put in place. go on to the building. C1 OO
\_ J
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WATER PUMP

LIQUID-LIQUID
HEAT EXCHANGER

MECHANICAL EQUIPMENT SCHEDULE

1 TON REF 410A

WATER HEATER

REVERSING VALVE

ROOM TEMPERATURE SENSOR

AIRFILTER

RELATIVE HUMIDITY SENSOR

EVAPORATOR/RADIATOR/

WATER TEMPERATURE SENSOR

CD CEILING DIFFUSER E} CONDENSER
N EXPANSION VALVE @ COMPRESSOR
ERV oY L COLD WATER CONNECTION
N CHECK VALVE e} HOT WATER CONNECTION
}—@ BALL VALVE X DRAIN
D@j MIXING VALVE Exp. Tank EXPANSION TANK
@ FAN DWH DOMESTIC
X

:

I

HEAT EXCHANGER

0/0/0

HEAT PUMP 240 VAC SUPPLY TANK Plastis ledder
GE Model AZ75 108" x 108" x 11"
H12DAC
44Q gallons
AIR FILTER 22| Main Waste Water Tank Plastic Biadder
i Plastic Bladder
HEAT REJECTION COIL |  focstea Waste Water Ton
Tank1 93 Gallons
30" x 65" x 11"
HEAT EXCHANGER Lyron Waste Water e Sl
Model: M12-120 n:
(REHEAT) Tank2 302 A 11
Siox Chief 12" Plastic Bladder
Water Hammer Arrestor Water Hammer, Carded Waste Water Tank
(or equivalent) Tank3 103 Gallons
36" x 60" x 11"
PUMP 1 ) Waste Water et
(One Time Use) J2ova Tank4 707X 0m 11
PUMP 2 2 S;‘("Bdf?’ W Waste Water Plasti_l?a?llfdder
(House Water Supply) [0 vAC Tank5 e
Stainless Steel
PUMP 3 & 4 1/8 ;ﬁCO Tank
(93 W) .
(Solar Collector & HVAC)| v | SOLAR THERMAL TANK - fos cars.
DWH American Water
Hi rs (Model:
RETURN AIR GRILL Auminum - £65.30104301)
2020 (Domestic Water Heater) | _ 28 Galions
240 VAC Insulated
ERV RenewAire
Myers .
EXPANSION TANK 36 Gallors (Energy Recovery Model V70
oqel: .
Ventilator) 120VAC
Evacuate Tube R LG
SOLAR COLLECTORS Collectors Dehumidifier Model: LHD65EBL
20 Tube x 6 EA 65 Pint
120 VAC
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/

’
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Texas A&M Solar Decathlon

Texas A&M University - College of Architecture

Equipment Schedule
Solar Decathlon 2007
Date 07/22/07

Drawn by  Eduardo Ramirez
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SOLAR THERMAL & ‘ T . /
COLLECTORS — H
1 } | /
- , H 10" ROUND DUCT -
) ] I =
- , MECHANICAL ROOM 1 I / : D
I va ] =
| i | O £
| | —e
75 cfm 75 cfm 25 ofm J - Tsem ; -
f f y jSECTION d -
75 ifm 75 cfm 25ifm 75 cfm u
I ]
I D | ;o |
il C A AL y 0.
SUPPLY DUCT LAYOUT ERV .
O
MECHANICAL ROOM 2 m =
-
<
Qs
,' V9 0
< < -— R
VENT SOLAR HEAT ——— — — =
\ EXCHANGER L z o
WASHER AND DRYER 7% 7 . 05 o
(INSIDE) A 7 =
N cD1 CcD2 cD3 CD4 2 SOLAR HEAT <E v
§ ________ . -~ % EXCHANGER =
\ | - Vv S
[
. | Z 4 T3
: I ELECTR| ? >< ﬁ
| I PANEL 2 )
' : DEHUMIDIFIER ? Ii) 3 f
WASHER DRAIN § I : (INSIDE) ? A = :
-:\L ' ? ;
| l—I_‘\'L ] |
| !
| It H [—=—=—=n RETURN AIR GRILLE WITH FILTER i |
| | eat | Heat P :
| | eat Pump
: | Pump I |
[ ,
| : )\ | | RETURN AR ————— [ Mechanical Plan
! | \ -
1 - TOWASTE WATER [1 SECTION VIEW M1: SUPPLY DUCT LAYOUT Solar Decathlon 2007
Date 07/22/07
MECHANICAL ROOM 1 ELEVATION Drawn by Eduardo |
Checked by Checker
Scale




To
Solar
Thermal
Tank

HVAC
Controller |

Duct

l Supply

—————————————— Dehumidifier
Return GRILLE
-
HOUSE
DRYER
Bathroom — L
ERV
REFRIGERANT LOOP —_— AIR FLOWDIRECTON  ————— CONTROL WIRING

HVAC SYSTEM SCHEMATIC
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Texas A&M Solar Decathlon

Texas A&M University - College of Architecture

START
- Return -+
YES YES —USESOLAR HEAT
Troom<72 — Tsol.ther.>100 p EXCHANGER FOR +—Pp»
HEATING
NO
y
NO USE HEAT PUMP -
FOR HEATING
\
YES
COOL AND
Troom>76 > DEHUMIDIFY -
NO
YES
RH>55 L DEHUMIDIFY >
NO i
>
SOLAR HEAT AIC | HEAT PUMP .
MODE EXCHANGER (222"5':) MODE MODE D‘(*;‘:;"I{ﬁg;er
(see M2) (see M3) (see M3)
1. HEAT W/ SOLAR
OFF OFF
HEAT EXCHANGER OFF OFF OFF
2. HEAT WITH
LEAT PUMP ON ON OFF OFF OFF
3. COOL AND OFF OFF OFF ON OFF
DEHUMIDIFY
4. DEHUMIDIFY OFF OFF ON OFF ON

HVAC CONTROL LOGIC TABLE

HVAC One-Line

Solar Decathlon 2007
Date 07/22/07
Drawn by Eduardo |
Checked by Checker
Scale
M300
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SOLAR THERMAL COLLECTOR CONTROL LOGIC

SOLAR ELECTRICAL

groHome
@ ./ N
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solartamu.edu

Texas A&M Solar Decathlon

Texas A&M University - College of Architecture

Plumbing One-Line

Solar Decathlon 2007
Date 07/22/07
Drawn by = Eduardo Ramirez
Scale

ROOM
. ” HEAT REJECTION COIL
& | ety e ‘ X
ll L —t—.
Supply Tank r3
oo | |(T)
washer ® 0 d> ® 0 v
Wagner 2 ? 44 EXPANSION
Wagher Y
p SOLAR THERMAL (4 | i TANK
TANK
Water temperature sesor, connected to domestic water W l | | n Ot b e C O n neCte d P U M P 4
- (this arrangement is #ide tgeea(‘jomeshc water heater itself) fo r th e com D etltl on /
e § f / PUMP 3
i
To Somes: Wtor / PUMP 2
_ 1/2" L 1/2" /
]
| 5 / PUMP 1
1 1 "
Y A 172"
HVAG HX. OVERFLOW/VENT
]
) >+ §—F LAR— | 10 FROM SUPPLY TANK
. FROM SOLAR SHW
‘ " H COLLECTORS TO SOLAR HEAT EXCHANGER
| OVERFLOW/VET I_ 18 FROM SOLAR TO SOLAR COLLECTORS
“s< SOLAR THERMATANK _——] HEAT EXCHANGER
_________________ __J L ,TO HOUSE COLD
___________________________ ot <
e WATER FLOW DIRECTION —-—-— COLD WATER LINE
INPUT: Housten TX
————  CONTROL WIRING HOT WATER LINE 5 — avees Buacusted Tubolar Col lector <raes
1 hWowber of collector panels,,,, 6
- . 2 Collector parel ares, .o20,2 FT2
] B Solar Energy Available 3 FRAL (rest siope).. s o
NOTES: o . 4 FRATAWALPHA (lest inlercept), 42
1. Solar collectors are six (6) 20-tube thermal collector panels, installed vertically facing south. (See M2) 4 1 Loads (Space Heating + DHW) 1 S Doetorsipe e 80 pes
2. The solar thermal tank is at atmospheric pressure (opened to the atmosphere). Loads (DHW) 7 Feceiver orient (1=60,218) | 2
3. Water hammer arrestors are installed for all fixtures and appliances. ; 8, e e non Gepdiculen).
T — 75 0
3 9 Inc angle mod {(parallel},.....
DOMESTIC HOT WATER SYSTEM SCHEMATIC s E T
= 10 ol lector f lowrateferea, ..., 11 LEHRFT2
2 = 11 Collector 1 luid specitic heat, 1 BTUALE-F
12 Modify test waluessss=y,2N),, 2
13 Test collector flowrstesares 11 LEMHR-FTZ
START 14 Test fluid specific heat, ... 1 BTU/LE-F
- Retum li 1 4 [ | weiek Yater Storage Syeten sk
v A 1 City cal | nunber, E
YES 2 Water storage volu're . 5m GALLINS
| Tw3>205F |—>| Mode: Heat Rejection |—> I] lj lj lj 3 EJ':U;:GEﬁ"zgﬁfg;JTW af?tmwéa) 1395 BTU/HR-F
0 - T T T T T T T T T T B 5 Efufemency of fuel usage,,, .., 1m %
& Dowestic hot water (1=V,2K),, 1
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 7 Dally hot water usage, 26 GALLCNG
g Water ==t tenperature, 110 F
El Erwirorment temperature,, B8 F
10 [H! storage tank size. ...... GALLONS
YES Twi<(Tw2+7) YES Mode: No Solar Water 1M L of s storage tank BTU/HR-F
|—>| |—>| N |—> 12 Pipe heat loss (124,20
Heating Houston, TX - B e pipﬁﬂ BTUAHRF
NO _ Loads 14 utlet pips UG, BTU/HR-F
Vode SolarWater Month Solar Energy Available Space Heating + DHW Space Heating DHW Aux. Energy Needed 1: E:?t;tve Intaj He SHX i@
Heating MMBtu MMBtu MMBtu MMBtu MMBtu T ek s flomretessren o 11 LBHAFTZ
VES Jan 13 4.7 4.1 0.6 3.4 18 Heat exchanger effectivensss |5
| Twi>36 p.| Mode: No Solar Water > Feb 12 46 4.0 0.6 3.4 -
Heating Mar 1.1 3.0 2.4 0.6 1.9 LR HEAT  OHY AR F
NO Apr 0.8 14 0.8 0.6 0.6 HHETU  HHETL  WETU  HETU
May 05 06 0.1 0.5 0.1 O
Jun 0.5 0.5 0.0 0.5 0.0 ﬁ g,; Sé g,g 1U,g g,g
Protection Jul 0.4 0.4 0.0 0.4 0.0 . B .
WY 25 01 05 01 048
Aug 04 04 0.0 0.4 0.0 N zi o0 05 00 1w
Mode Pump 3 Control Valve Sep 04 04 0.0 0.4 0.0 JLo25 00 04 00 1.m
Oct 11 11 0.6 0.5 0.0 MG 28 00 04 00 1.0
Heat Rejection ON CLOSED Nov 13 25 2.0 05 12 ? 33 g‘g g ; g-g 1-%
Freeze Protection ON CLOSED Dec 13 49 43 0.6 3.6 ME 38 20 05 12 08
B 55 43 0.6 36 0.5
Solar Water Heating ON OPEN Year 10.3 245 183 62 142 Y383 18,3 B0 142 042
No Solar Water Heating OFF OPEN

SOLAR THERMAL SYSTEM ANALYSIS (F-CHART SIMULATION)

M400




N [ )
Y — - groHome
\SOLAR COLLECTOR (6) "ot ) ./ ™
C=CoLD |' . ;
NOTES SHES = SOLAR HEAT EXCHANGER SUPPLY \ l' /' |
M SHER = SOLAR HEAT EXCHANGER RETURN l [
1. Solar collectors are six (6) 20-tube thermal snes —— DWHS = DOMESTIC WATER HEATER SUPPLY _§ ; ¢
collector panels, installed vertically facing south. DEHUMIDIFIER DRAIN - i
(See M2) SOLAR HEAT EXGHANGER : =
2. A water hammer arrestor has been included in KITCHEN SINK HEATF UM&LDB@& g
ALL pipelines feeding. DISHWASHER LAVATORY ‘ o
y ater  SHOWER 1 %
3. All pipelines are located inside the bottom beam CLOSET \ \ [T° H e
of the house structure. — n 1 I i — : : : — ; "_S
. . . . P ] I |4 I | TR b 7
4. Vents will be provided at the highest point of DHWS = }\ I | | I m
" | | 7 ] |
each Gro-wall (not through the roof). H }1 H H H H
= \ \ \ \ U
5. Tanks 1,2,3, 4, and 5 are plastic bladder tanks. =_’[ﬂ \} H }‘ ‘} }‘
This tanks will store the waste water used through 7 \ \ w
l [
the Solar Decathlon 2007 Competition. As soon as * :3‘-_ | I UNDER REMOVABL% DECK
the competition ends, a removable pump (PUMP 1) - A N EE———— Q @
with a rubber hose will pump the waste water from / -
each tank to a MAIN WASTE WATER TANK. The PUMPS AND SOLAR h 0
organizers will have to remove water from two tanks: EXPANSION TANK THERMAL e
the SUPPLY TANK and the MAIN WASTE WATER (SEE M4) TANK SUPPLY TANK m c
TANK. = E
Qs
o | in} o | O m (D]
6" DIAMETER CAP S
COLD AND HOT WATER DISTRIBUTION _;_ S
I
od) &
.
GRO-WALL ROOF i
T T T T g
. ‘ KITCHEN/DINING : LIVING : ENTRANCE : BATHROOM/BEDROOM : MECHANICAL =
J | | | | ROOM 1 VENT m D
| | | venr | 0=
WASTE WATER VENTI | | | >< o :
TANK 3 | | | | .
i v .
\ ! | | | VENT | Q © ;
{ —f— | | | | . U )
| ‘ ‘ | [ [ [ = :
L WASTE WATER | | | | I .
T TANK 5 | | | | )
5 HEAT !
| DDA/ : : : 18 : WASHER puMp  DEHUMIDIFIER I
e ‘ DISH- | | | z | J .
WASHER | | [ LAVATORY '
| | [ |
| | | | e Waste Water Plan
r | | | [ "
: : : 15 SHOWER :
| | [ [ -
. . . . ( WASTE
WASTE WATER MAIN WASTE WATER B ol o7 waTter| | Solar Decathlon 2007
TANK 1 WASTE TANK 4 WASTE WATER WASTE WATER WASTE WATER WASTE WATER | | WASTE WATER TANK Date 07/22/07
TANK 1 TANK 2 TANK 4 TANK 5 TANK 3
WATER / Drawn by  Eduardo Ramirez
TANK GRADE
Scale

WASTE WATER TANKS LAYOUT

WASTE WATER RISER DIAGRAM

SECTION VIEW
OF A GRO-WALL

J
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Group A
(Suntech
STP170)

Garage Pitched Roof

VOC 438V
ISC 5.14A
Vmp 352V
Imp 5.05A

Group B
(Suntech
STP170)

Flat Roof

VOC 438V
ISC 5.14A
Vmp 35.2V
Imp 5.054

Group C
(Suntech
STP170)

Pitched Roof
+ Flat Roof

VOC 438V
ISC 5.14A
vmp 352V
Imp 5.05A

T
==l

[+ +

| |
=1+

T

Group D
(MSK Light
Thru)
Type 1 2 3
Voc 148V 19.5v 244V
Isc 504 50A 5.0A
Vmp 124V 16.5V 208V
Imp 47a 47A 4.7A
Type 1 2 3

_TIE

I |
+ ~4+

Combiner box A has 4-10 Amp breakers
Combiner box B has 7-10 Amp breakers
Combiner box C has 7-10 Amp breakers

Notes:

1) For the detailed
calculations of the
wire size, see the
attached.

2) System was
designed according
to NEC 2005.

Wire Schedules:

Oe0®eB®O

#12 AWG USE-2 (90C)
#12 AWG THWN-2 [90C)
#8 AWG THWN-2 (90C)
#6 AWG THWN-2 (90C)
#4 AWG THWN-2 (90C)
#2/0 AWG THWN-2 (90C)
#4/0 AWG USE-2 (90C)

‘groHome'

\

solartamu.edu

[=——
i . Combiner box D has 6-10 Amp breakers M}?D w
q ey / — 60 AMP B < ®
® 40 AMP Breaker gp AMP
1 Breaker Breaker 90 A:"P Ef'e';l’f, E
PV Combinar Box _— Fromar (Listed =
for 100% =
1 C gf duty) h ]
om— - e = . p—— . - — . . - — . -”/ o — QJ
= 9% . 4=
g 3=
,,,,,,,,,,,, LA m =
J——— RO ] DTt [ i e Been / ALl l (W]
® .| : o -
/ m— <C
@ Mm;guit;ﬂilﬂ PVEFP4 ) ) I) ) ] r/ / g i : E
e @] V)
\hmclmeM'F ) ) ) ) ) ) ) -g - ‘ g
=} H Y
: O
. gl > S
: ]
- - | o &
i A=t
| W)
I : < @
— s emm—. ¢ emm—— ¢ e ¢ Gmm—. ) G ¢ Gmm—— ¢ e ¢ e ¢  e—— A H =
| . _ —~ | v o
1 1
: s -~ | — ey o i O S
[ Acramer ]  Bresker i N u | . ositive Bus egative Bus . > 2 <
TR = AC LOADS | I'1 - A0 oun | | - !
5 I 120/240VAC I . | “F e FIX2§43 : / A~ ] E I : n g
E . AC Hot Leg 2 ] i A fvster enenerang I |/ // o GJ f}g g
: ¥, W : . L | ko i
: I - 1 Neutral szm E . — - - — - — - S— - — L] — - — . — . — L] — . J :l :
; #2 AWG | — = ' L aein Ltk s Al | / = e} — : ©
' . THWN-2 : \\ o
: ) ) 1) ) ] b1 ) L2 [ : ©® = s » &
- | : S xass : wonte A P P Y eupres | S
: \,\\ \“‘ L ~ L1L | i Inveter : Breaker | | /] it e M S
: § 100 AMP Y A I 1 43%:&;? .
E BYPASS \\\\ //// L2 AC out H (With metal 1 . .
! N 1% TT— 15" Fxzses : enclosure. | __| ] = = ] ] Electrical Diagram
E ) ] 1 11 P Inveter | {' r:u-:aﬁvﬁre) H l l | I I I ‘ On |_n
; . 50 AMP | IRV ' g kel e-Line
’ .= AV AC Hot Leg 1 Breaker = : The battery rack is located outside the ¢ Battery
: [ 3 | : s
: THWN-2 ' building under the wooden benchideck (with ¢ 4 i I : I i l i I ; I i J 3 ] : Siorclge
: tal rack ded with #5 AWG wire). The & -| k= |} I ; I I , F I
; S Ty r— r 1] cere] = l ' @ : ’“"E}&ny %:’C’ E(:Lbewémmsem‘?;;.e " I | l I | | | 48V System Solar Decathlon 2007
s . enclosure a8 lenes are ac rom »
; 5.5kW rated : ! the top through the removable benchideck | Date 07/22/07
| Honda | | l I ................................... R o Bl e S sl e e e A e Eo e S ol o Al pee ey B b S PR ot S R k0.2 e Drawn by PI|Jae Im
bececssccccncnncans EM7000is It
' L | Neutral ' s
. cale
it e — e — — — — — — ONELINE ELECTRICAL DIAGRAM FOR PV SYSTEM
e Lo e o o e e P TR e e e B e T et e B i e e e s R S DG s L Ao s SR A S
i / Fo indi s, #10 AWG is used for PV panel connection,
- ch:;:r seef Ll Qg:\j\eﬂ is used for ;::rasi ol'fgrou?'mi:gc e NOT TO SCALE E 1 00
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groHome
Equipment Manufacturer | Model # No. Units Specification Norinfecng garegewal 7~/ = e s | - .. \
PV Panel Suntech STP 170S-24 37 Voc=43.8V, Isc=5.14A Vmp=35.2V, Imp=5.05A i ‘ : 4 [ \
PV Panel Suntech Light Thru (1) 6  Voc=11.0V, Isc=4.63A Vmp=9.3V, Imp=4.19A 0/ £ A7, | .
PV Panel Suntech Light Thru (2) [ Voc=22.0V, Isc=4.63A Vmp=18.6V, Imp=4.19A ! ¢ ' h i '.‘ ; /
PV Panel Suntech Light Thru (3) 6 Voc=33.6.0V, Isc=4.63A Vmp=28.3V, Imp=4.19A Woodar Bench / ' ; : S i 7 sle ) ’
PV Panel Suntech Photovol 10 Voc=91.8V, Isc=0.97A Vmp=59.6V, Imp=0.74A L = = / @ :
PV Combiner Box |Qutback PSPV 4 \ = \ : : §
Inverter Outback FX3048 4 Continuous power @25C = 3.0 KVA = o 3
Charge Controller |Outback iMXBO 4 Inverter Input/Output = B0AMp e g
DC Conduit Box |Outback 'FW1000-DC 1 : ‘_E
l::ﬂ:‘:yndmt - (S)LLJJ:::: Rolls ;\:; ZZ?’?C 214 2v 66 AH @20 Hr R Closed Opened 24 Surrette Batteries E i
% -17 r Rate s Ser
WOODEN BENCH/BATTERY RACK ,_reriess v
EQUIPMENT SCHEDULE v
0.
- 2
] = S
F ¥ == — m =
i ;‘/f/ = / — o ey mem = :?J
_— = . o o
(@]
— ¥
- (®)]
QL
|l 5]
k --------- L . 7O Fe— w E——\q 7.w‘,- u.,.-r,n.‘,— ..,._ NREL | uan i Ea ‘\-')
"'--..,...,_,,_‘““”'" sanss! Nl vt § iy N ot pats n:ﬁg - =
o T o | (o | o | b E G
----------- £ 7]
=l T ¢
Imearter ol =
‘ ?Qé"sﬁf Do a8 8;2»;; m 5
e irerter w - et Conduit §
sma| | s | m ge= | Ba || ° 3 s
e = : 7| X < <
_ s P (I | AN OO e %)
O el (= | N N | e = 2] L Le =&
o | | | | e | | Sme Lagger = | et L oo | v ]
= = - N ] emm | R i I'_ = ik
— X258 T é
g . 2 q
o e Equipment Schedule
- - SOLAR ELECTRICAL ROOM PERSPECTIVES
Solar Decathlon 2007
NO SCALE Date 07/22/07
D b Piljae |
SOLAR ELECTRICAL ROOM ELEVATION Draun by lise Im
NN .
i e P e B8 SOLAR ELECTRICAL ROOM AND BATTERY RACK




PANEL AND SUBPANEL SCHEDULE

Main Panel Data

Subpanel C/B:

AC WIRE AND CONDUIT SIZING

‘groHome)

Mains, Gnd. Bus: 2/0 AWG, 190A Mains HVAC: 50A
AN PANEL SCHEDULE _ 4 AWG Gnd. Garage: S0A Allowable Ampacity Calculations
Main C/B: 190A Kitchen: 50A
Load Circuit Load :
Cet. # Description Mounting: Surface Core: 30A
Phase A Breakers Phase B = ]
1 — Voltage: 120/240 Bath: 15A Wodified allowable /]
2 HVAC 4,200 VA 4,900 VA 1 PH. 3 Wire Edutainment: 15A Allowable ampacity for given conductor ampacity O
size* : THWN-2 Correction Fact i -
3 —e Kitchen groWALL SUB PANEL SCHEDULE (Type ) skl _§
Garage 5,550/ VA 5,550/ VA o (Tamy:105-113F) @
4 . Load Circuit Load »—
Cct. # Description Wire size Ampacity 0.87
5 . —e Phase A Breakers Phase B -
Kitchen 5,550 VA 5,550 VA 18 AWG 14 A 122 A
6 a1 ook R0V 3400 VA~ 3400 VA 16 AWG 18 A 157 A b5
- (6] 2 kVA — 2 - VAk B2 [y, 50N ' | - : 14 AWG**** 25A 218A g
8 ore ek S 3.3 |Downdraft Exhaust (200 VA), 110/120V, 15A 200 VA —= T =T 26' i ° =
9 'Edutainment 1.800 VA —e ' i 3.4  Refrigerator/Freezer (500 VA), 115V, 15A o —— . 500 VA 10 AWG 40 A 34’8 A I ©
10 Bath 1,700|VA 3.5  Dishwasher (1200-1300 VA), 120V, 15A 1,200VA —* | e =5 — par
1 1 Spare 1,500 VA —e A 36 | Microwave (900 VA), 120V, 15A i — 900 VA — e - ol
12 1 Spare . 1,500/ VA 3.7 |1 Lamp + 2 Receptacles (W/GFCI, incl. spare) 750 VA —e 4 ANG = = wl=d 2
Total 21,800 VA 22,400 VA 3.8 1 Lamp + 2 Receptacles (W/GFCI, incl. spare) T 750 VA :
- I T - 1 3 AWG 110 A 95.7 A
182 A 187 A Total 5,550 VA 5,550 VA - s P
a8A | 48 A 2 AWG 130 A 131 A
1 AWG 150 A 130.5 A U
HVAC groWALL SUB PANEL SCHEDULE e 1/0 AWG 170 A 147.9 A
i Basciik Load Circuit Load i a2 B 2 — 2/0 AWG 195 A 169.7 A w
ct. escription Phase A Breakers Phase B Cct. # DeSCI'ipthl'l Load Circuit Load Modified allowable
71 Washer (2000VA) + Dryer (3000 VA) 2500 VA m— 41 18 o0e Regeplaces (Warcl) 1000'vA, ™ Allowable ampacity of wires for ampacity v
12 240V, 40A ’ ‘ :‘g : E:"“r Eecep:ac:es T e ‘ 1,000 VA overcurrent protection**** Correction Factor 2
1.3 Heat Pump (1095 VA) .. 2 b FI00N Reeaplaces LU R LI L : | | (Tamp:105-113F)* = U
600 VA 600 VA ] —_—
14 230V, 5.4A 4.4 |1 Outdoor lamp + 4 LED Strips 1,200 VA Wire size Ampacity 0.87 Y
15 ERV (93 VA), 120, 1A 100 VA +—e 45 |1Outdoor lamp + 4 LED Strips __ 1,200 VAT | 14 AWG 15 A 131 A m c
16  Receptacle for Servicing (120V, 15-20A) 1.800 VA 46 |1 gxlra Receptacle (wW/GFCI if outside) - 1,000 VA 12 AWG 20A 174A s
1.7 1or 2 Lamps + Exira Receptacles 1,000 VA — A et ] e o - PR 10 AWG 30A 261 A ° e
Total 4,200 VA 4,900 VA ROl S A0 VA 200 Modified allowable o
35A 41 A £ g Allowable ampacity for given conductor]| ampacity m QL
e size* (Type: SO) Correction Factor o
- : @
Garage groWALL SUB PANEL SCHEDULE Bath groWALL SUB PANEL SCHEDULE — (Tame:105-113F)™ =
Load Circuit Load Cet. # Description ircuit Load Wire size Ampacity 0.87 i
i Bescription Phase A Breakers Phase B Breakers Phase B 20 AWG 5A 4.4 A !
51 |2 Lamps —a 500 VA
21 Water Heater (4500VA) —e 18 AWG 7A 6.1A 05 i
29 240V. 20A 2,250 VA 2250 VA 5.2 1 Receptacle (W/GFCI) : +— 120VA | 4eame 0A T 87A =
23 1 hpPump (1200 VA) 500 VA" m—— L T 14 AWG™ | 15 A 131A < )
24 115/230V, XA 14A 12 AWG™ 20A 17.4 A =
25  1/8 hp Pump (150 VA), 115V, 1.1-1.17A 150 VA —* 10 AWG™ 25A 218A | g T
2.6 1/2 hp Pump (600 VA), 115V, xxxA 600 VA Edutainment groWALL SUB PANEL SCHEDULE 8 AWG 35A 30.5 A =
2.7  1/8 hp Pump (150 VA), 115V, 1.1-1.17A 150 VA ™ Load Circuit 6 AWG 45 A 39.2 A (G
: - Cct. # Description s o
2.8  Electric Car Charging (900 VVA), 120V, 10A 900 VA Phase A Breakers 4 AWG 60 A 522 A >< < 3
2.9 Receptacle (1200-1800 VA) 120V, 15-20A 1,200 VA —* 6.1 1 Lamp + 1 Receptacles 500 VA —= 2 AWG 80 A 69.6 A GJ % o
2.10  Receptacle (1200-1800 VA) 120V, 15-20A 1,200 VA 6.2 1 Lamps + 1 Receptacle 500 VA —= *Allowable ampacities of THWN-2 conductor: Table 310.15, NEC = g
2.11 4 Lamps + Extra Receptacles 1,200 VA —* 6.3  Dehumidifier (800 VA), 110V, 15A 800 VA —* **Correction factor:Table 310.16, NEC 2005 I— & s}
Total 5,550 VA 5,550 VA Total 1,800 VA | ***Derating factor:Table 310.15(B)(2)(a), NEC 2005 =
| 46 A 46 A 15 A ++** 240.4(D), NEC 2005 Q
v s . S
Wire Sizing Calculations Conduit Sizing Calculations X
=
Required Wire size** Revised wire size*** Wire size™ Revised wire size*** No. and siza of | Areal Totilarea Available conduit
Subpanel Ampacity* (Type: THWN-2) (using correction factor) (Type: SO) (using correction factor) Subpanel c<-m ductors® | conductor** size**** P /S bPanel
Phase A | PhaseB| HotA | HotB | Neutral | Ground | HotA | HotB | Neutral | Ground | HotA | HotB | Neutral | Ground | HotA | HotB | Neutral =Ground sq. in. sq. in. in. an/isu
HVAC 35 A 41 A BAWG | BAWG | BAWG | BAWG| BAWG | BAWG | 8AWG | BAWG| 6 AWG | 6AWG BAWG | GAWG| 4 AWG 4 AWG 4 AWG 4 AWG HVAC (4- BAWG | 0.0366 0.1464 314" Schedule
Garage 46A  46A | BAWG | BAWG | BAWG | BAWG | BAWG | BAWG | BAWG | B8AWG| 4AWG | 4AWG  4AWG | 4AWG| 4AWG 4 AWG | 4AWG 4 AWG| |Garage  4- BAWG | 00366 0.1464 3/a"
Kitchen 46 A 46 A BAWG | BAWG | BAWG | BAWG| BAWG | BAWG | BAWG | BAWG| 4 AWG | 4 AWG | 4AWG | 4 AWG | 4 AWG 4 AWG | 4 AWG 4 AWG Kitchen 4- 8 AWG 0.0366 0.1464 3/4"
Core 27 A 27 A | 12 AWG | 12 AWG | 12 AWG | 10 AWG | 10 AWG | 10 AWG | 10 AWG | 10 AWG | 8 AWG | BAWG | BAWG | BAWG | BAWG B AWG | 8 AWG B AWG Core 4- 10 AWG 0.0211 0.0844 1/2" Solar Decathlon 2007
Bath . 14 A - |18 AWG | 18 AWG | 18 AWG - |16 AWG | 16 AWG | 16 AWG - 14 AWG | 14 AWG | 14 AWG - 12 AWG | 12 AWG 12 AWG Bath 3- 12 AWG 0.0133 0.0399 1/2" Date 07/22/07
Edutainment | 15 A - 16 AWG - |16 AWG |16 AWG | 16 AWG | - 16 AWG | 16 AWG | 14 AWG - 14 AWG | 14 AWG | 12 AWG - 12 AWG 12 AWG Edutainment 3 - 12 AWG 0.0133 0.0399 1/2" —
* From panel schedule *Conductor type: THWN-2 Drawn by Mini Malhotra
**Considering allowable ampacities for (a) THWN-2 conductor: Table 310.16, (b) SO cables: Table400.5(A), NEC 2005 **Conductor dimensions from Table 5 (Chapter 9, NEC 2005) Scale

***From Table 1: Allowable Ampacity Calculations in this document
Conductor type: THWN-2, Temperature rating = 90°C (194F)
Mains: 1954, 2/0 AWG (Table 310.16, NEC 2005)
Ground: 4 AWG, 95A (Table 250.66, NEC 2005)

*** Considering 40% conduit fill for over two wires (Table 1, Ch, 9, NEC 2005)
**** Conduit size from Table 4 (Chapter 9, NEC 2005)

E300




APPLIANCE LIST LEGEND
Equipment Model # Key Descripfion Type Configurdation Amp. VoIt Wire Size Model No.
Sub-Zero Refrigerator/freezer #7001C == Duplex receptacle NEMA 5-20R Duplex 20A 125V 12AWG  |Leviton #16352-LE
Wolf Convection/Microwave Oven | #MWC24 '9,\,'} Duplex receptacle w/ integral GFCI | NEMA 5-20R Duplex 20A | 125v 12 AWG  |Leviton #8599-BE
Wolf 30" Electric Cooktop #CT30E == ]

A Duplex receptacle with AFCI breaker | NEMA 5-20R Duplex 20A 125V 12 AWG -

Dell Inspiron Laptop Computer #1301 °
Samsung LCD Moriitor 25 ABW Floor mounted duplex receptacle NEMA 5-20R Duplex 20A 125V 12 AWG  |[Leviton #25359-FBA
Asko Clothes Washer #Wad61 l@ Special purpose receptacles NEMA 5-20R Single 20A 125V 12AWG |Leviton #5361-E
Asko Clothes Dryer #1731 |-® Special purpose receptacies NEMA 14-60R Single 60A |125/250v| 8AWG  |Leviton #9460
Asko Dishwasher #D3531XLF q

MECHANICAL EQUIPMENT LIST

Equipment

Model #

Breeze Heat Exchanger

#EV200

Proline Domestic Water Heater

#E62-30L-045DV

Lennox Blower Coil

#CB30M-21

GE Heat Pump #AI75H12DAC
Myers Pressurized Water Tank  |#MPD36
Taco Circulation Pumps

Goulds Shallow Well Pump #JRSSZ
RenewAire ERV #BR70

LG Dehumidifier

Telephone/Data

Leviton #40249

NOTES

Dishwasher receptacle: at 6" AFF
Cooktop and oven receptacles: at 36" AFF

Receptacles at countertop locations to be wall-
mounted, 2" above backsplash

Outdoor receptacles equipped with self-closing
gasket water-proof cover
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Fixture Type Description Location Mounting Ballast Type Key Description

Fl Insight TRE'O High Perf LED Lighti RestopmL ving, Wall Electroni

nsi erformance in a ectronic ; ;

. v SR Kitchen/Dining $  |[Single-pole switch

Lithonia Lighting 2 Ft. 2 Light Residental Fluorescent : i itch

F2 W M 5 ‘32?“ = Garage Surface Electronic % IRErEHTe
b b it $, |Motion activated switch
u Lights Of America 1-Light White T-10 Fluorescent Kitch R g Dimmi
itchen ecesse irnmin
Vanity Fixture Model 7020 ¢ % |Photocel
HVAC growall, iling- ted lighti
R 5" Recessed Light: Commercial Electric #K 1 - 9 Wl Recessed - O Saignetan Kihg Bbire
arage growa I~O Wall-mounted lighting fixture
Wi Exterior/Interior Wall Sconce: Hampton Bay Lone Lavatory (Bath growall) Wl Dimmi =3
a immin %

Star 14" Sconce #455 194 Edutainment ¥ i |Table/Fioor Lamp

Regent 13 Watt Bronze Fluorescent Wall Fixture ———|Strip Light
w2 eg Qutdoors Wall Electronic e

with Photocell Model FEI3PC Smoke alarm

Decorative Lamp: Hampton Bay Accent Lamp o ;
TL Living Floor/Desk Electronic

#590 168

i i . Living
SA Kidde AC Wire-In Smoke Alarm with Battery Backup Wall Mounted
Bedroom

s
<
o
._; — %
! \3.3/ 8
O e -
| T -
! AV, Lighting Plan
i
= Solar Decathlon 2007
i % Date 07/22/07
i 1 , Drawn by Mini Malhotra
I /] LIGHTING PLAN Scale
SMS . W2
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GENERAL

I. BUILDING CODE: INTERNATIONAL RESIDENTIAL CODE STRUCTURAL ENGINEERING
DESIGN PROVISIONS, 2003 EDITION.

2. THE DESIGN GRAVITY LOADS ARE AS FOLLOWS:

SUPERIMPOSED DEAD LOADS (INCLUDED, BUT NOT LIMITED TO):

MECHANICAL AND CEILING: | OPsF
SIPS PANELS: 3.5PsF
FINISHES: As REQUIRED

LIVE LOADS (IN ACCORDANCE WITH SECTION R3. 1.5 oF 2003 IRC:

RooF: 20PsF
RooF NET UPLIFT: 1 OPSF
FLOOR: 50PSF
Decks: 50PSF

GUARDRAILS AND HANDRAILS: 200LB POINT LoAD

3. THE STRUCTURE HAS BEEN DESIGNED TO WITHSTAND THE WIND PRESSURES
SPECIFIED IN ASCE 7-98, USING A 3 SECOND GUST BASIC WIND SPEED OF 60
MILES PER HOUR AT A STANDARD HEIGHT OF 35 FEET ABOVE THE GROUND WITH
EXPOSURE C.

4. THESE DRAWINGS DO NOT, NOR ARE INTENDED TO, LOCATE PROPERTY LINES,
BUILDING SET BACKS, NOR HEIGHT LIMITATIONS. IT IS THE CONTRACTOR'S
RESPONSIBILITY TO LOCATE THE BUILDING AND CONSTRUCT IT TO, AND WITHIN,
APPLICABLE CODE RESTRICTIONS. FURTHER, IT IS THE CONTRACTOR‘S
RESPONSIBILITY TO ADDRESS SITE DRAINAGE APPROPRIATE TO THE SITE AND IN
CONSIDERATION TO ADJOINING PROPERTIES.

@ STRUCTURES PE, LLP

STRUCTURAL STEEL

10.

13.

=

16.

ALL WIDE FLANGE STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION
A992 OR A529, INCLUDING BEAMS AND COLUMNS.

STEEL PIPE SHALL CONFORM TO ASTM SPECIFICATION A53, TYPE E OR S, GRADE B.

TUBING (HSS SECTIONS) SHALL CONFORM TO ASTM SPECIFICATION A500, GRADE B
FOR RECTANGULAR & SQUARE SECTIONS. ROUND SECTIONS (HSS SECTIONS) SHALL
CONFORM TO ASTM SPECIFICATION ASOO, GRADE B.

OTHER STEEL SHAPES SUCH AS PLATES, ANGLES, & CHANNELS SHALL CONFORM TO
ASTM SPECIFICATION A36.

STRUCTURAL STEEL DETAILS AND CONNECTIONS SHALL CONFORM TO THE STANDARD OF
THE A.1.S.C.. FIELD CONNECTIONS SHALL BE EQUIVALENT TO STANDARD FRAMED
CONNECTIONS USING MINIMUM %" A325 BOLTS WITH TYPE 2H NUTS AND LOAD
INDICATOR WASHERS UNLESS OTHERWISE SHOWN. CONNECTIONS SHALL BE BOLTED OR
WELDED - SEE DETAILS.

PROVIDE WEB CONNECTIONS FOR STEEL BEAMS AT COLUMNS UNLESS OTHERWISE
NOTED.

COLUMN BASE PLATES SHALL BE GROUTED WITH A NON-SHRINK, HIGH STRENGTH
NONMETALLIC AGGREGATE GROUT (MASTER BUILDERS MASTER FLOW OR EQUIVALENT).

SPLICING OF STRUCTURAL STEEL MEMBERS IS PROHIBITED WITHOUT PRIOR APPROVAL
OF THE ENGINEER AS TO LOCATION AND TYPE OF SPLICE TO BE MADE. ANY MEMBER
HAVING SPLICE NOT SHOWN AND DETAILED ON SHOP DRAWINGS WILL BE REJECTED.

WELDING SHALL CONFORM TO THE AMERICAN WELDING SOCIETY (AWS) STANDARD
D1I.l. ELECTRODES FOR SHOP AND FIELD WELDS SHALL CONFORM TO AWS A5.| OR
AWS A5.5, CLass E7OXX, LOW HYDROGEN.

TUBE COLUMNS AS NOTED ON DRAWINGS SHALL BE SLOTTED TO RECEIVE CONNECTION
PLATES.

. ANCHOR BOLTS (ANCHOR RODS) SHALL CONFORM TO ASTM A307 oR F 1554

GRADE 36, UNLESS NOTED OTHERWISE.

. TYPICAL BEAM CONNECTION DETAILS ARE DETAILED ON THE DRAWINGS. FOR

NON-COMPOSITE BEAMS, THE END REACTION OF THE CONNECTED BEAMS SHALL BE
DETERMINED FROM AISC "MANUAL OF STEEL CONSTRUCTION-ALLOWABLE STRESS
DESIGN," NINTH EDITION, PART 2" ALLOWABLE LOADS ON BEAMS, UNLESS A DESIGN
REACTION IS INDICATED ON THE PLANS. IN NO CASE SHALL THE END REACTION BE
TAKEN AS LESS THAN | 2.0 KIPS. IF ALTERNATE BEAM CONNECTION DESIGNS ARE
USED AND FOR ALL OTHER CONNECTIONS NOT DETAILED ON THE DRAWINGS, THE
FABRICATOR SHALL HAVE A REGISTERED PROFESSIONAL ENGINEER PREPARE THE
CONNECTION DESIGNS IN ACCORDANCE WITH AISC "MANUAL OF STEEL CONSTRUCTION,
VOLUME Il CONNECTIONS "AND" HOLLOW STRUCTURAL SECTIONS CONNECTIONS
MANUAL". SUCH DESIGNS SHALL BE SUBMITTED PRIOR TO PREPARATION OF THE SHOP
DRAWINGS AND SHALL BEAR THE SEAL OF THE RESPONSIBLE PROFESSIONAL
ENGINEER..

PENETRATIONS SHALL NOT BE CUT IN STRUCTURAL STEEL MEMBERS UNLESS SO
INDICATED IN THE DRAWINGS OR AS REVIEWED BY THE ENGINEER.

. HEADED CONCRETE ANCHORS SHALL BE NELSON OR KSM DEFORMED BAR ANCHORS

(OR ACCEPTABLE EQUAL), AND SHALL CONFORM TO ASTM A 108, GRADES C-1010
THOUGH C- 1 020. ANCHORS SHALL BE AUTOMATICALLY END WELDED WITH SUITABLE
STUD WELDING EQUIPMENT. WELDING SHALL BE IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE NELSON STUD WELDING COMPANY OR THE KSM WELDING
SYSTEMS COMPANY.

. DEFORMED BAR ANCHORS (D.B.A.) SHALL BE NELSON OR KSM DEFORMED BAR

ANCHORS (OR ACCEPTABLE EQUAL), AND SHALL BE MADE FROM COLD DRAWN WIRE
PER ASTM A496 CONFORMING TO ASTM A | O8 WITH A MINIMUM YIELD STRENGTH OF
70 KSI. ANCHORS SHALL BE AUTOMATICALLY END WELDED WITH SUITABLE WELDING
EQUIPMENT. WELDING SHALL BE IN ACCORDANCE WITH THE RECOMMENDATIONS OF THE
NELSON STUD WELDING COMPANY OR THE KSM WELDING SYSTEMS COMPANY.

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL MEMBERS AND CONNECTIONS SHALL
CONFORM WITH THE REQUIREMENTS OF THE AISC "CODE OF STANDARD PRACTICE FOR
STEEL BUILDINGS AND BRIDGES' FOR ARCHITECTURALLY EXPOSED STRUCTURAL STEEL
(AESS), SECTION | O, UNLESS STRINGENT REQUIREMENTS ARE SHOWN OR SPECIFIED
ELSEWHERE.

. STRUCTURAL STEEL MEMBERS TO RECEIVE FIREPROOFING SHALL NOT BE PRIMED

NOR PAINTED. FIREPROOFING MATERIAL THICKNESS SHALL BE INCREASED AS REQUIRED
FOR STEEL MEMBERS NOT CONFORMING TO THE MINIMUM SIZES INDICATED IN THE U.L.
FIRE RESISTANCE DIRECTORY - VOLUME | AND FOR STEEL MEMBERS DETERMINED
UNRESTRAINED.

TIMBER

I . UNLESS OTHERWISE NOTED, ALL STRUCTURAL FRAMING LUMBER SHALL BE CLEARLY
MARKED NO. 2 PINE BY THE SPIB wiTH A MINIMUM FB = | 200 PSI.

2. ALL WOOD STUDS SHALL BE FULL HEIGHT WITHOUT INTERMEDIATE PLATE LINE UNLESS
DETAILED OTHERWISE.

3. SOLID 2X BLOCKING SHALL BE PROVIDED AT END AND POINT OF SUPPORT OF ALL
WOOD JOISTS AND SHALL BE PLACED BETWEEN SUPPORTS IN ROWS NO EXCEEDING
80" APART. ALL WALLS SHALL HAVE 2X SOLID BLOCKING AT 4-O" 0.C. MAXIMUM
VERTICALLY FOR PLATE HEIGHTS EXCEEDING 8-O". END NAIL WITH 2- | 6D NAILS OR
SIDE TOE NAIL WITH |- 16D NAILS.

4. DECKING: PLYWOOD DECKING - 3/4" T&G FOR FLOORS, | 5/32" WITH CLIPS FOR
ROOFS, GRADE C-D, WITH EXTERIOR GLUE, USE | OD COMMON NAILS AT 6" 0.C. AT
ALL SUPPORTED EDGES, |OD AT | 2" 0.C. AT ALL INTERMEDIATE SUPPORTS (| 5/8"
MIN. PENETRATION). ALL JOINTS IN PLYWOOD DECKING SHALL BE STAGGERED.

5. ALL EXTERIOR WALLS SHALL BE SOLID CLAD WITH | 5/32" PLYWOOD DIAPHRAGM
(GRADE C-D) FROM THE TOP PLATE TO THE BOTTOM PLATE. ATTACH TO FRAME USING
1 OD NAILS SPACED AT 6" 0.C. ALONG EDGES AND AT | 2" AT INTERMEDIATE STUDS
(1-5/8" MIN. PENETRATION). STAPLE OPTION: |1-3/4" 16 GAGE AT 3" ALONG EDGES
AND AT 8" AT INTERMEDIATE STUDS (| MIN. PENETRATION). STAPLES SHALL HAVE A
MINIMUM CROWN WIDTH OF 7/1 6" AND SHALL BE INSTALLED WITH THEIR CROWNS
PARALLELS TO THE LONG DIMENSION OF THE FRAMING MEMBERS.

6. ALL FRAMING MEMBERS FRAMING INTO THE SIDE OF A HEADER SHALL BE ATTACHED
USING METAL JOIST HANGERS.

7. PLACE A SINGLE PLATE AT THE BOTTOM AND A DOUBLE PLATE AT THE TOP OF ALL
STUD WALLS.

8. |F NAILING IS NOT NOTED OR SHOWN OTHERWISE ON PLANS OR DETAILS, NAILING
SCHEDULE SHALL BE AS FOLLOWS:

CONNECTION NAILING
|, JOIST TO SILL OR GIRDER - TOENAIL .. (3 - 8D
2. BRIDGING TO JOIST - TOENAIL EACH END.. .. (@ -8D
3. SOLE PLATE TO JOIST OR BLOCKING - FACE NAIL.... 16D AT 16" 0.c.
4. TOP PLATE TO STUD - FACE NAIL. (2)- 16p
5. STUD TO SOLE PLATE . TOENALL (3) - 8D
OR END NAIL (2) - 1 6D
6. DOUBLE STUDS - FACE NAIL.... e 16D AT 24" 0.C.
7. DOUBLED TOP PLATES - FACE NAIL e 16D AT 168" 0.C.
8. TOP PLATES (LAPS AND INTERSECTIONS) - FACE NAIL . (@) 16D
©. CONTINUOS HEADER (TWO PIECES). ... c\.oiieniinnnn. 16D AT 16" 0.C.
STAGGERED ALONG EACH EDGE
1 0. CEILING JOIST TO PLATE = TOENAIL. .. \\oiierearnnasnninns (3)- 8D
| I . CONTINUOUS HEADER TO STUD - TOENAIL .. (4 - 8D
| 2. CEILING JOIST LAPS OVER PARTITIONS - FACE NAIL (3 - 16D
| 3. CEILING JOISTS PARALLEL RAFTERS - FACE NAIL... . (3)- 10D
| 4. RAFTERS TO PLATE - TOENAIL. (2)- 16p
I'5. 1" BRACE TO EACH STUD AND PLATE - FACE NAIL .. (@-8D
1 6. BUILT-UP CORNER STUDS ...\ \\uieernienininanniens (16D AT 24" 0.C.

| 7. PLywoop
FLOOR, WALL AND ROOF SHEATHING (TO FRAMING):

3/8" AND LESS

1-1/8" AND I-1/4"....... [Jels)
18 FLOOR PLYWOOD: NAILS SPACED AT 8" 0.C. AT EDGES AND AT 12" 0.C.
AT INTERMEDIATE SUPPORTS.

1 9. ROOF PLYWOOD: NAILS SPACED AT 6" O.C. AT EDGES AND AT | 2" o.c.

AT INTERMEDIATE SUPPORTS, "H" cLIPs AT 24" o.c.
20. PANEL SIDING (TO FRAMING):
1/2" OR LESS....c0oiiieiiinnns (=)
S5/8" 8D

* CORROSION-RESISTANT SIDING OR CASING NAILS

©. WOOD NAILER ATTACHMENT TO STEEL MEMBERS 3/8" THICK OR LESS:
ATTACH 2X NAILER WITH O. | 77" DIAMETER X 1-7/8" LONG HILTl X-AL-H POWDER
ACTUATED FASTENERS SPACED AT 8" 0.C. STAGGERED OR WITH AN APPROVED
ALTERNATIVE.

1 O. COMMON WIRE NAILS OR SPIKES, OR GALVANIZED BOX NAILS SHALL BE USED FOR
ALL FRAMING UNLESS NOTED OTHERWISE.

| | . FASTENERS, INCLUDING BOLTS, LAG SCREWS, AND DRIFT PINS WITH DIAMETERS 3/8"
OR GREATER SHALL CONFORM TO SAE J 429 GRADE |. BOLTS SHALL BE
INSTALLED PER AMSI/ASME STANDARD BI18.2. 1.

ALL RIGHTS RESERVED. ALL DESIGNS, DRAWINGS, PLANS & SPECIFICATIONS ARE THE PROPERTY OF STRUCTURES PE, LLP. PURCHASER'S RIGHTS ARE CONDITIONAL & LIMITED TO A ONE-TIME USE TO CONSTRUCT A SINGLE
PROJECT ON THE SITE & USE IS LIMITED SPECIFICALLY TO SUCH PROPERTY. THE USE OR REPRODUCTION OF THESE PLANS CONCERNING ANY OTHER CONSTRUCTION IS STRICTLY PROHIBITED WITHOUT THE WRITTEN PERMISSION OF STRUCTURES PE, LLP

STRUCTURAL INSULATED PANEL SYSTEMS

|, STRUCTURAL INSULATED ROOF AND WALL PANELS SHALL BE MANUFACTURED BY
PREMIER BUILDING SYSTEMS OR BY AN APPROVED EQUAL.

2. STRUCTURAL INSULATED PANELS SHALL BE DESIGNED FOR THE LOADS AS INDICATED
ON THE DRAWINGS AND IN ACCORDANCE WITH THE CODE REQUIREMENTS AS STATED
UNDER THE GENERAL PROVISIONS.

3. ALL PANELS, PANEL HEADERS, CONNECTIONS, AND PRE-ENGINEERED ELEMENTS
INDICATED ON THE STRUCTURAL DRAWINGS SHALL BE REVIEWED BY THE PANEL
MANUFACTURER'S ENGINEER.

4. ALL PANELS AND CONNECTIONS TO THE STRUCTURE SHALL BE DESIGNED BY A
REGISTERED PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF
TeEXAS. PANEL SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER OF RECORD
FOR REVIEW PURPOSES ONLY.

COORDINATION

I, ONLY CERTAIN OF THE REQUIRED SLEEVE OPENINGS IN STRUCTURAL FRAMING
COMPONENT MEMBERS, AND ONLY CERTAIN OF THE REQUIRED FRAMED OPENINGS IN
AND/OR THROUGH STRUCTURAL ASSEMBLY ARE INDICATED ON THE STRUCTURAL
SERIES DRAWINGS. HOWEVER, ALL SLEEVES, INSERTS AND OPENINGS, INCLUDING
FRAMES AND/OR SLEEVES, THEREFORE, SHALL BE PROVIDED FOR PASSAGE,
PROVISION AND/OR INCORPORATION OF THE WORK OF THE CONTRACT, INCLUDING BUT
NOT LIMITED TO MECHANICAL, ELECTRICAL, AND PLUMBING WORK. THE PROVIDING
FOR SLEEVES OR FRAMED OPENINGS SHALL INCLUDE THE VERIFICATION OF SIZES,
ALIGNMENT, DIMENSION, POSITION, LOCATIONS, ELEVATIONS, AND GRADES AS
REQUIRED TO SERVE THE INTENDED PURPOSE. OPENINGS NOT INDICATED ON THE
STRUCTURAL SERIES DRAWINGS, BUT REQUIRED AS ABOVE, SHALL HAVE BEEN
APPROVED BY THE ENGINEER.

2. REFER TO ARCHITECTURAL, MECHANICAL, ELECTRICAL, AND PLUMBING SERIES
DRAWINGS FOR FLOOR ELEVATIONS, SLOPES, DRAINS, AND LOCATION OF DEPRESSED
AND ELEVATED FLOOR AREAS.

3. STRUCTURAL SERIES DRAWINGS SHALL BE COMPARED WITH DRAWINGS OF OTHER
SERIES; DIFFERENCES SHALL BE REFERRED TO THE ARCHITECT FOR INSTRUCTION.

4. COMPATIBILITY OF ACCOMMODATION AND PROVISION FOR BUILDING EQUIPMENT
SUPPORTED ON OR FROM STRUCTURAL COMPONENTS SHALL BE VERIFIED AS TO SIZE,
DIMENSION, CLEARANCES, ACCESSIBILITY, WEIGHTS, AND REACTION WITH THE
EQUIPMENT FOR WHICH THE ACCOMMODATION HAS BEEN DESIGNED PRIOR TO

SUBMISSION OF SHOP DRAWINGS AND SUBMITTAL DATA FOR EACH EQUIPMENT AND FOR

STRUCTURAL COMPONENTS; DIFFERENCES SHALL BE REFERRED TO THE ARCHITECT
FOR REVIEW AND APPROVAL AND NOTATION.

5. THE STRUCTURAL SYSTEM OF THIS BUILDING IS DESIGNED TO PERFORM AS A
COMPLETED UNIT. PRIOR TO COMPLETION OF THE STRUCTURE, STRUCTURAL
COMPONENTS MAY BE UNSTABLE AND IT IS THE RESPONSIBILITY OF THE CONTRACTOR,
OR THE CLIENT IN THE ABSENCE OF A GENERAL CONTRACTOR, TO PROVIDE
TEMPORARY SHORING AND/OR BRACING AS REQUIRED FOR THE STABILITY OF THE
INCOMPLETE STRUCTURE AND FOR THE SAFETY OF ALL ON-SITE PERSONNEL.

6. THE REMODELING AND/OR REHABILITATION OF AN EXISTING BUILDING REQUIRES THAT
CERTAIN ASSUMPTIONS BE MADE REGARDING EXISTING CONDITIONS, AND BECAUSE
SOME OF THESE ASSUMPTIONS MAY NOT BE VERIFIABLE WITHOUT EXPENDING
ADDITIONAL SUMS OF MONEY OR DESTROYING OTHERWISE ADEQUATE OR SERVICEABLE
PORTION OF THE STRUCTURE. THE CLIENT AGREES TO THE FULLEST EXTENT
PERMITTED BY LAW, TO INDEMNIFY AND HOLD THE DESIGN PROFESSIONAL HARMLESS
FROM ANY CLAIM, LIABILITY, OR COST (INCLUDING REASONABLE ATTORNEYS' FEES AND
COST OF DEFENSE) FOR INJURY OR ECONOMIC LOSS ARISING OR ALLEGEDLY ARISING
OUT OF THE PROFESSIONAL SERVICES PROVIDED UNDER THIS AGREEMENT, EXCEPTING
ONLY THOSE DAMAGES, LIABILITIES FOR COSTS THE ATTRIBUTABLE TO THE
NEGLIGENCE OR WILLFUL MISCONDUCT OF THE DESIGN PROFESSIONAL.

STRUCTURES
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