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Frame
Window Type Notes Grids | Quantity | Width" Height" Unit SF Total SF
1 Single Inswing Door South, hinged right No 1 36 80 20.0 20.0
2 Single Awning Window East No 1 48 20 6.7 6.7
3 Double Casement Window North No 1 60 36 15.0 15.0
4 Insulated Glass Unit/No Frame 1 1/2" oa Trapezoid No 1 : 511/2 LL: 421/2 RL: 21 14.9 14.9
5 Single Inswing Door/no lite/full slab, SSD1 West, hinged right No 1 36 80 20.0 20.0
6 Insulated Glass Unit/No Frame 1 1/2" oa South No 1 44 3/8 55 5/8 171 171
7 Tilt and Turn hinged left No 1 59 3/8 53 1/2 221 221
8 Single Awning Window South No 3 41 17 4.8 14.5
9 Insulated Glass Unit/No Frame 1 1/2" oa South No 1 63 5/8 26 1/8 11.5 11.5
10 Insulated Glass Unit/No Frame 1 1/2" oa South No 1 36 5/8 26 1/8 6.6 6.6
11 Single Casement hinge left No 1 28 48 9.3 9.3
12 Insulated Glass Unit/No Frame 1 1/2" oa East No 1 15 1/2 50 5.4 5.4
13 Awning/PW/Awning No 1 123 17 14.5 14.5
14 Single Inswing Door North, hinged left No 1 36 80 20.0 20.0
Note: All door and window handing is from outside view. 16 177.7
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FIXTURE TYPE MANUFACTURER FIXTURE NAME ITEM # QUANTITY LOCATION COLOR FINISH NOTES
Toilet Kohler £scale Dual Flush Toilet K-19796 / Al Bathrooms White Installed On 1" Corrian Pedestal
Toilet Supply Elbow Kohler Angle Supply Flbow K-7637 / All Bathrooms Polished Chrome
Lavatory Faucet Kohler Stilness Widespread Lavatory Faucet | K=14410-4 | 1 All Bathrooms W/ Aerator
Lavatory Sink Kohler Ladena Undermount Lavatory Sink 18x12) K=2214-G | 1 All Bathrooms White
Shower Valve Trim Kotler Sliess Ihermosione K-T10940-4 | 1 Al Bathrooms Polished Chrome | Install On Valve Housing Front Panel

Valve Trim W/ Lever Handle

Thermostatic Shower Valve | Kohler Rite—Temp Shower Valve K-304-NA | 1 Al Bathrooms N/A Installed Inside Valve Housing
Shower Slidebar Kohler Mastershower Slidebar Kit K-8516 / All Bathrooms Polished Chrome | /nstall On Valve Housing front Fanel
Shower Spray Kohler Feoshower Handheld Spray K—8543 / All Bathrooms Polished Chrome
Shower Wall Supply Kohler Mastershower Wall Supply Flbow K-9513 / All Bathrooms Polished Chrome | Install On Valve Housing Front Panel
Kitchen Faucet Kohler Fvoke Kitchen Faucet K—-7637 7 Kitchen South Side Vibrant Stainless
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AFPPLIANCE TYPE | MANUFACTURER APPLIANCE NAME ITEM # QUANTITY | LOCATION FINISH COLOR NOIES
} , , Custom Finish Panel— Plyboo 3/4" Dark Strand.

Refrigerator KitchenAid Refrigerator ,Architect /| Series, 36~ KBRCIHOFIS | 1 Kitchen North Side | Bamboo Strond Unit Recessed into Insulation 1-1/8"

) Custom Finish Panel— Plyboo 3/4” Dark Strand.
Dishwasher KitchenArd Double Drawer Dishwasher Y 7 Kitchen South Side | Bamboo Strand Control Medalions /Peq'dﬂb
Dishwasher Control| KitchenAid Drawer Dishwasher Control Medalions | KUDKBZSPA | 2 Kitchen South Side | Stainfess Steel
Microwave/ Qven | o Monogram Convection Microwave/ Oven ZETS038SH | 71 Kitchen North Side | Stainless Steel
Cooklop Diva De Provence 4 Burner 30" DhP—4 / Kitchen North Side Block
Washer/ Dryer Asko Combination Washer,/ Dryer Weamisr2 | 71 Kitchen North Side White
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ITEM NAME ITEM # QUANTITY LOCATION NOTES

Zinc nickel-plated Matt Flush Pulls 151.09.609 28 All Drawer/Door/DW Fronts

Accuride C31325C, 22” 420,02 956 9 Kitchen North Side Drawers Full Extension, Self—Close
Accuride C31325C 20" 420.02.957 4 Kitchen South Side Drawers Full Extension, Self—Close
Accurige C31325C 16 420.02. 947 J Both Cabinet Drawers Full Extension, Self—Close
Concealed Hinges A-Series J11.95.570 4 Overlay Doors Opening angle 165% Press Fit
Concealed Hinges Baseplates J11.98.510 4 Overlay Doors

Concealed Hinges A-Series S11.93.575 20 Inset Doors Opening angle 165° Press Fit
Concealed Hinges Baseplates J11.98.512 20 Inset Doors

Matt Stainless Steel Pull Handle 905.00.855 2 Bath Slider Door (Fat Wall)

Top—Hung Slider Mounting Set 94000007 | 1 Bath Slider Door (Fat Wall) g) if_) %@; Ogg %’Z% G;;Zg , 5;’;‘2) ig"”
Top—Hung Slider Track 941.00.253 7 Bath Slider Door (Fat Wall) 25 m

Slider Guides 405.46.910 2 Bath Slider Door (Fat Wall)

Fasy Cargo 50 Trash Management S02.70.522 7 Kitchen Island

Wardrobe Rail, Bedroom 805.12.456 2 Bedroom Closet Top—mounted, 17.5" Length
Wardrobe Rail, Living Room 801.42.200 / Living Room Closet Side—mounted

Wardrobe Rail Supports 805.56.200 2 Living Room Closet

Fiano Hinges J51.08.615 Z Heat Pump Closet

Magnetic Catches 246.26.500 Z Heat Pump Closet

/
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GENERAL STRUCTURAL NOTES
JVA Job # Solar Decathlon 2007

DESIGN LIVE LOADS: 2006 IBC, U.O.N.
*  Snow 20 psf
*  Wind 60 mph, exp C, 3 second gust, DC
130 mph, exp C, # second gust, CO
*  Floor 50 psf
*  Exterior Decks 50 psf
FO UNDATION:
Foundation design is in accordance with recommendations contained in soils investigation “Colar Decathlon Building Code™ dated
May 3, 2006 .

*  Thereport is hereby referenced and except where otherwise specifically noted herein, all recommendations and precautions contained
in that report shall be adhered to by the contractor.

*  Footings shall be placed on undisturbed natural soil or compacted fill tested and approved by soils engineer.
*  Maximum design soil pressure: 1500 psf

STRUCTURAL STEEL:
Structural Beams.: ASTM A992

*  Angles, misc: ASTM A36

*  Anchor Bolts: ASTM A307 or A36.

*  Standard pipe columns: ASTM A 53, Grade B.

*  Tube Columns: ASTM A500, Grade B, 46 ksi

*  Connector bolts: ASTM A325

*  All structural steel shall be fabricated and erected per the current edition of AISC Steel Construction Manual.

*  Welding by qualified welders. E70XX electrodes. 3/16” fillet welds, unless noted otherwise.

*  Except as noted, framed beam connections shall be detailed to develop 0.6 x Allowable Uniform Load values tabulated in the 9th
Edition AISC Manual, Pp. 2-27 and following.

*  All beams shall have full depth web stiffeners each side of webs above and below columns. (4" or as noted)

*  Attach wood nailer plates to beams with 1/2" diameter machine or carriage bolts at maximum 32" o.c., or 3/8" diameter bolts at 32"
with glued contact face, or 5/32" diameter powder actuated drive pins at 24" o.c., U.O.N.

WOOD FRAMING:

Dimension Lumber is designed and shall be supplied using BASE VALUES Design Criteria.

*  Hem-Fir #2 and better (Maximum Moisture Content 19%) U.O.N.

Plates: Sill plates: Preservative treated Hem Fir or Southern Pine.

* “Pressure treated lumber” shall be framing material of the specified species which has been pressure treated with a decay and
insect resistant solution, meeting all current standards for wood in contact with concrete or earth. Sill plates in contact with
masonry or concrete foundations, footings or slabs may be treated Timber Strand LSL (zinc borate treatment). Acceptable
treatment mediums for wood in contact with earth or in exterior applications include ACQ (Alkaline Copper Quaternary) and
copper azole. All connectors shall meet the recommendations of the pressure treated wood manufacturer, but shall be not less than
Hot Dipped Galvanized or Stainless Steel. All screws, nails and bolts shall match hangers and other connectors. Do not mix
stainless with galvanized products.

Do not allow aluminum to contact treated wood.
Top and Bottom Plates: Hem Fir

Hem Fir Studs UON:2x4and2x6 to 8'-0: stud grade
2x4 over 8°-0 standard and better
2x6 over 8°-0 No. 2 and better

*  Beams: Douglas Fir No. 1, Fb=1350 psi, E=1,600,000 psi
*  Columns:  Douglas Fir No. 1, Fb=1200 psi, E=1,600,000 psi
*  Laminated Veneer Lumber (LVL): Manufactured 1 3/4" wide Microllams (ML) by Trus Joist or equivalent.
Fb=2,600 psi, E=1,900,000 psi, Fv=285 psi, depth noted on plans.
*  LSL Rim Joists: Manufactured 1-1/4” x depth indicated laminated strand lumber by Trus Joist. No substitutions.
*  Glued, laminated framing members per ANSI Standard A190.1-92. Mark members with an AITC Quality Stamp and furnishan AITC
Certificate of Conformance. Doug Fir, Fb = 2400 psi, E = 1,800,000
Simple span: Combination Symbol: 24FV4, <<<ZERO 2400 FT SEE PLANS for >>> camber.
Multiple span, continuous beam, and cantilevered beams. Combination Symbol: 24FV8, zero camber.

*  Minimum nailing shall comply with UBC Table 23-11-B-1 or IBC Table 2304.9.1 except where more or larger nailing shown on
drawings.

*  Metal connectors: Simpson Strong Tie unless otherwise noted, installed with number and type of nails to achieve maximum rated
capacity. Note that heavy duty and skewed hangers may require special order.

*  All beams shall be braced against rotation at points of bearing.

*  Drypack grout all beam pockets full after beams are set.

*  Lead holes for lag screws shall be 60% to 70% of lag shank diameter in compliance with AITC criteria.

STRUCTURAL INSULATED PANEL FRAMING:
*Except as noted otherwise, minimum nailing shall be provided as specified in IBC Table 2304.9.1 “Fastening Schedule.”
*Roof to Wall connection
Fasteners shall have minimum of 1-1/2” penetration into support member. Secure roof panel to wall top spline with both screw
fasteners 2” thicker than panel spaced 12” o.c. and two strips of construction adhesive.
*Roof to Beams or top wall plates
Fasteners for 4-1/2” roof panels shall be 6” panel screw at 8” o.c.
Fasteners for 6-1/2” roof panels shall be 8 panel screw at 8” o.c.
*Roof Panels to Ridge beam
Fasteners for 4-1/2” roof panels shall be 6” panel screw at 12 o.c.
Fasteners for 6-1/2” roof panels shall be 8 panel screw at 12” o.c.
*Wall to Floor connections
Use 16d nails space 6° o.c. in two staggered rows to secure bottom spline to floor sill.
*Wall panel Assembly: Lock panels together using manufacturer specified locking system.
*Plywood and oriented strand board (OSB) floor and roof sheathing shall be APA graded with panel identification index, thickness, and
nailing as noted on the drawings.
*End stud at each doorjamb, at all exterior corners, and at ends of OSB sheathed wall sections shall have one H4 anchor to the sole plate.

STRUCTURAL ERECTION AND BRACING REQUIREMENTS
The structural drawings illustrate the completed structure with all elements in their final positions, properly supported and braced. The
contractor, in the proper sequence, shall provide proper shoring and bracing as may be required to achieve the final completed
structure.

*  These plans have been engineered for construction at one specific building site. Builder assumes ALL responsibility for use of these
plans at Any Other building site. Plans shall not be used for construction at any other building site without specific review by the
engineer.

FRAMING NOTES:

* @ = number of studs in built-up stud columns below, nail all laminations with 16d at 12" o.c. full height.
* T = Header Trimmer
K = King Stud
One trimmer and one king stud each side of openings in stud walls U.O.N.
* Header sizes shown are minimum. Headers may be standardized at largest size at contractors option. (If not indicated, min.

Header is 3 - 2X8 for 2x6 stud walls, or 2-2x8 for 2x4 stud walls)

SHOP DRAWINGS

Fabricator and / or supplier of structural steel, structurally insulated panels, and shipping container modifications shall submit shop and
erection drawings for architect and engineer review. Submit one reproducible and two prints for each drawing. Allow five working days for
review.
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BATHROOM VENTUATION — EQUIPMENT
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HVAC DUCTWORK ONE—LINE DIAGRAM
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NOJIES:

1. BATHROOM EXHAUST FAN, EF—1, SHALL OPERATE INTERMITTENILY BY MEANS OF
SWTCH WTH TMER DURING THE COOLING PERIOD.  DURING THE HEATING PERIOD EF—1
SHALL OPERATE CONTINUOUSLY IN ORDER 70 MAINTAIN BALANCED VENTILATION FLOW.
2 ELECTRICAL EQUIPMENT EXHAUST, EF=2, SHALL OPERATE CONTINOUSLY DURING THE
COOLING PERIOD IN REMOVE EXCESS HEAT GENERATED BY ELECTRICAL EQUIPMENT FROM
THE BUILDING AND PROVIDE BALANCED VENTILATION.  DURING' TEH HEATING PERIOD
EF=2 SHALL NOT OFERATE.

g SF=1 SHALL OPERATE UPON CALL FOR ZONE HEATING OR COOLING.

4. VENTILATION FAN, VF—=1 SHALL OPERATE CONTINVOUSLY TO PROVIDE ADEQUATE
VENTILATION AIR.
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INPUT
ID Sensor Type Signal Number Description ID Sensor Type Signal Number Description
Zones Hydronic Loops
T ZK Thermistor Al 0-5 VDC 1 Kitchen temp T_OHX_in Thermistor Al 0-5 VDC 1 Outdoor HX inlet temp
T ZLR Thermistor Al 0-5 VDC 1 Living room temp T_OHX_out Thermistor Al 0-5 VDC 1 Outdoor HX outlet temp
T_ZBed Thermistor Al 0-5 vVDC 1 Comp bedroom temp T_PV_in Thermistor Al 0-5 vDC 1 Solar thermal inlet temp
T_ZBath Thermistor Al 0-5 vVDC 1 Comp bathroom temp T_PV_out Thermistor Al 0-5 vDC 1 Solar thermal outlet temp
T_ZMast Thermistor Al 0-5 VDC 1 Master bedroom temp T S Thermistor Al 0-5 VDC 1 Zone loop supply temp
T_ZGuestl Thermistor Al 0-5 VDC 1 Guestl bedroom temp TR Thermistor Al 0-5 VDC 1 Zone loop return temp
T_ZGuest2 Thermistor Al 0-5 VDC 1 Guest2 bedroom temp T Zone_SC1 R Thermistor Al 0-5 VvDC 1 Container 1 zone return temp
T_ZMBath Thermistor Al 0-5 vVDC 1 Master bathroom temp T_Zone_SC2_R Thermistor Al 0-5 vVDC 1 Container 2 zone return temp
T_ZHall Thermistor Al 0-5 vDC 1 Hall temp DP_Loop Pressure Sensor Al 0-5 vDC 1 Zone loop pressure drop
T_ZGBath Thermistor Al 0-5 VDC 1 Guest bathroom temp F Zone_SC1 Flowmeter Al or Count 1 Container 1 zone loop flow
T_SunSp Thermistor Al 0-5 VDC 1 Sunspace temp F Zone SC2 Flowmeter Al or Count 1 Container 2 zone loop flow
H_Kitchen Humidity Sensor Al 0-5 VvDC 1 Kitchen Humidity Sensor F_OHX Flowmeter Al or Count 1 Outdoor HX flow
H_Bathroom Humidity Sensor Al 0-5 vVDC 1 Bathroom Humidity Sensor F ST Flowmeter Al or Count 1 Solar thermal flow
CO2_1-3 CO2 Sensors Al 3 DHW
T_DHW_Mix Thermistor Al 0-5 VDC 1 DHW supply temp
Storage Tanks T_Inter_ DHW Thermistor Al 0-5 VDC 1 DHW preheat temp
T HT 1 1-3 Thermistor Al 0-5 VDC 3 Hot tank temps
T CT_11-3 Thermistor Al 0-5 vDC 3 Cold tank temps T_Water_main Thermistor Al 0-5 vDC 1 Water mains temp
T _CT_in Thermistor Al 0-5 vVDC 1 Cold tank inlet temp
T _CT_out Thermistor Al 0-5 VDC 1 Cold tank outlet temp PV
T _HT _in Thermistor Al 0-5 VDC 1 Hot tank inlet temp T PV_1-9 Thermistor Al 0-5 VDC 10 Photovoltaic module temps
T _HT_out Thermistor Al 0-5 VDC 1 Hot tank outlet temp
F CT Flowmeter Al or Count 1 Cold water tank flow Weather
F HT Flowmeter Al or Count 1 Hot water tank flow Sol_Rad_Horiz Radiation Sensors Al 0-5 vDC 1 Solar radiation, horizontal
Heat Pump Sol Rad_PV Radiation Sensors Al 0-5 VDC 1 Solar radiation, roof plane
T HP_C in Thermistor Al 0-5 VDC 1 HP cold-side inlet temp Wind_Dir Potentiometer Al 0-5 VDC 1 Wind direction
T _HP_C_ out Thermistor Al 0-5 VDC 1 HP cold-side outlet temp Wind_Speed Anemometer Count 1 Wind speed
T HP_H_in Thermistor Al 0-5 vVDC 1 HP hot-side inlet temp H_OA Humidity Sensor Al 0-5 vDC 1 Outdoor humidity
T _HP_H out Thermistor Al 0-5 vDC 1 HP hot-side outlet temp T _OA Thermistor Al 0-5 vDC 1 Outdoor temperaure
T _HP_DHW _in Thermistor Al 0-5 VDC 1 HP DHW inlet temp Power
T _HP_DHW_out Thermistor Al 0-5 VDC 1 HP DHW outlet temp DC_Shunt_1-4 DC Shunt Al 4 Various DC power
F HP_C Flowmeter Al or Count 1 HP cold-side flow AC_Sub_1-16 AC Submeters Al or Count 16 Various AC power
F HP_H Flowmeter Al or Count 1 HP hot-side flow
F_HP_DHW Flowmeter Al or Count 1 HP DHW flow
91 Total
OUTPUT|
ID Type Device Device Voltag:Signal Number Description Type Device Device Voltage Signal Number Description
Valve_Z1DO Water valve, 2-way (24 VAC NA 3 Zone water control valves (On CV 1) Ctrl_P2* DO Const. Spd Pump 115 VAC NA 1 HP cold-side pump on/off
Valve_Z4DO Water valve, 2-way 25 VAC NA 5 Zone water control valves (On CV 9-10) Ctrl_P3* DO Const. Spd Pump 115 VAC NA 1 HP hot-side pump on/off
SF_1-2 DO Fan 24 VAC NA 2 Supply air to zones Ctrl_ P4 DO Variable Spd. Pump 115 VAC NA 1 Roof heat exchanger pump on/off
SF_3-4 DO Fan 24 VAC NA 2 Supply air to zones Ctrl. P4 AO Variable Spd. Pump NA 2-10 VDC 1 Roof heat exchanger pump speed signal
EF_1 DO Fan 24 VAC NA 1 Bathroom exhaust fan Ctrl_P5* DO Const. Spd Pump 115 VAC NA 1 HP DHW pump on/off
EF_2 DO Fan 24 VAC NA 1 Electrical equipment exhaust fan CV_4 AO Three Way Control Valve NA 2-10 vDC 1 Control valve from hot tank or cold tank to air and PV
EF_3 DO Fan 24 VAC NA 1 Bathroom exhaust fan CV_5 AO Three Way Control Valve NA 2-10 VDC 1 Control valve from hot tank or cold tank to air and PV
VF_1 DO Fan 24 VAC NA 1 Ventilation air from outdoors CV_6 DO Two Way Control Valve NA 2-10 VDC 1 Control valve to PV
VF_2 DO Fan 24 VAC NA 1 Ventilation air from outdoors Cv_ 7 DO Two Way Control Valve NA 2-10 VDC 1 Control valve to outside air
Ctrl_HP DO Heat Pump Controler 208 VAC NA 1 Heat pump on/off Cv_8 AO Three Way Control Valve NA 2-10 VDC 1 Mixing valve for zone supply flow
Ctrl_P1 DO Variable Spd. Pump NA NA 1 Zone loop pump on/off OFC_1-3 DO Fan 115 VAC NA 3 Outside air HX fan on/off
Ctrl_ P1 _AO Variable Spd. Pump |NA 2-10 vDC 1 Zone loop pump speed signal
*- Controlled by heat pump Totals
28 DO
5 AO

/
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COMFLETE HOUSE HVAC ZONING FLAN
N TS

/

HEATING — COOLING
ZONE DESCRIPTION PHASE CnVIL vy Col BIUHR  BIUHR
/-7 BEDROOM (FUTURE STUDY) COMPETITION cr=7 c-7 ) 200
/=7 LAST BEDROOM COMPLETE cv=10 c-9 2250 2100
7-2 SOUTH BATHROOM COMPETITION cr=7 =2 975 200
/-2 LIVING RM. — EAST HEAT EXCHANGER | COMPETITION cr=7 c-J 6750 5075
/-2 LIVING FM. — WEST HEAT EXCHANGER | COMPETITION cr=7 -4 375 2550
7-J NORTH BEDROOMS COMPLETE cr-9 -6 5000 6700
/4 NORTH BATH — EXTERIOR COMPLETE cr-9 -/ 250 700
/-4 NORTH BATH — INTERIOR COMPLETE CV-9 c-& 165 J50
/=5 CORKIDOR COMPLETE cV-10 c=70 1050 1250
T07AL 20690 19125

C. Corbin

{  Drawn by

Revised

(Complete House HVAC Zoning Plan 2007 Solar Decathlon
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PUMP SCHEDULE
TAG DESCRIPTION WAKF MODEL S CPM  FTHD.  ELECTRICAL WATTS  NOTES
P-7 BULOING LOADS CIRCULATOR wLo SRATOS | 125X 3-35 | 10 20 200V-1PH-60H7 | 65 -
P-2 | HEAT PUMP SOURCE CIRCULATOR GRUNDFOS | UPS 26-64F 10 20 120V-1PH-60H7 | 185 | -
P-3 | HEAT PUMP LOADS CIRCULATOR GRUNDFOS | UPS 26-64F 10 20 120V-1PH-60HZ | 185 | -
P-4 | PVI/OFC CRCULATOR i, SRATOS | 125 % 5-35 | 10 20 230V-1PH-60H7 | 65 -
P-5 | HEAT PUMP DHW CIRCULATOR GRUNDFOS | UPS 26-64F 10 20 120V-1PH-60H7 | 185 | -
FAN SCHEDULE
TAG DESCRIPTION WAKE MODEL A ESP RAW  ELECTRICAL WATTS  NOTES
SF=1 | LIMINE ROOM SUPPLY FAN FANTECH | FRD 126 | 175 0375 N WG| 2545 | 120V-1PH-60HZ | 85 PROVIDE WITH VARIABLE SPEFD CONTROL
V-1 | VENTLATION FAN FANTECH | FRIO0 55 025N WG | 2900 | I120V-1PH-60HZ | 19 PROVIDE WITH INSULATED BACKDRAFT DAMPER
EF-1 | BATHROOW EXHAUST FAN FANTECH | FRIO0 55 025N WG | 2900 | 120V-1PH-60HZ | 19 PROVIDE WITH INSULATED BACKDRAFT DAMPER
EF-2 | ELECTRICAL COOLING FAN FANTECH | FRI00 55 0375 IN. WG| 2900 | 120v-1PH-60KZ | 79 PROVIDE WTH INSULATED BACKDRAFT DAMPER
EF-3 | KITCHEN EXHAUST FAN FANTECH | RIFE 100 075 N WG | - 120V-1PH-60H7 | 92 -
EF~4 | BATHROOW EXHAUST FAN (FUTURE) | FANTECH | FRIZS 100 0375 N WG| 2950 | 120v-1PH-60HZ | 18 PROVIDE WITH INSULATED BACKDRAFT DAMPER
FCU-1 | BEDROOW FCU FAN LYIRON | 102076 40 020N WG | 3100 | 120V-1PH-60HZ | 15 SEE DRAWING M6.05
FCU-2 | BEDROOW FCU FAN (FUTURE) LYRON | 102076 0 020 N WG | 3100 | 120V-1PH-60HZ | 15 SEE DRAWING M6.05
FOU=3 | groroow Fu FAN (FUTURE) LYIRON | 102076 40 020 N WG | 3100 | 120V-1PH-60HZ | 15 SEE DRAWING 16,05
DIFFUSER SCHEDULE
TAG DESCRIPTION MAKE MODEL A APD SZF AMSH NOTES
4 LIVING ROOM JET DIFFUSER AR CONCEPTS | APL-04/04A | 22 005N WG | 40 | 400 ALUMINOW MIL | PROVIDE WITH APERTURE DAMPER
i BEDROOW LINEAR BAR GRILE | CARNES CoNBE 75 001 W WG | 2 STANDARD J5-1/8W X 2'H
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HYDRONIC COIL SCHEDULE

WATER
AR FLOW — FLoW  HEATING

EWT LWT COOLING — EW.T LWT
col DESCRIPTION PHASE CNIL. WV, CFM GPM  BTU/MHR F ¥ BIU/MHR F ¥ NOTES:
c-1 BEDROOM (FUTURE STUDY) COMPETITION ch-1 50 05 775 100 95 500 50 55 SEE DRAWING M6.05
-8 FAST BEDROOM COMPLETE cr=10 125 1.0 2250 100 95 2100 50 55 SEE DRAWNG M6.05
-2 SOUTH BATHROOM COMPETITION o7 - %) 975 100 95 500 50 55 SEE DRAWNG M6.02 THRU M6.04
-3 LIVING KM, — EAST HEAT EXCH. 7 COMPETITION o1 125 275 5750 100 95 4075 50 55 SEE DRAWNG M6.02 THRU M6.04
-4 LIVING RM. — EAST HEAT EXCH. 2 COMPETITION chr-7 - a5 1000 100 95 1000 o0 55 SEE DRAWNG M6.02 THRU M6.04
-5 LIVING RM. — WEST HEAT EXCHANGER | COMPETTTION cr-1 o0 1.5 J375 100 95 2550 a0 55 SEE DRAWNG M6.02 THRU M6.04
-6 NORTH BEDROOMS COMPLETE cr-9 J00 25 2000 100 95 6700 o0 V¥ SEE DRAWNG M6.05
C-7 | NORTH BATH — EXTERIOR COMPLETE cr-9 - 05 550 00 95 700 50 55 | SEE DRAWNG M6.02 THRU M6.04
c-9 NORTH BATH — INTERIOR COMPLETE cV-9 - 05 165 100 95 350 50 55 SEE DRAWNG M6.02 THRU M6.04
Cc-10 | CORRIDOR COMPLETE cV-10 - 05 1050 100 95 1250 | sp 55 | SEE DRAWNG M6.02 THRU M6.04
FAN COIL UNIT SCHEDULF
TAG DESCRIPTION MAKE MODEL M ERT EAT HEAT CAF, ELECTRICAL WATTS NOTES
OFCc-71 OUTDOOR FAN COL UNIT LYTRON 634062 10 720 F 700 F 2 MBTUH 120V-1PH-60HZ | 240 -
oFc-2 OUTDOOR FAN COL UNIT LYTRON 634062 10 120 F 100 F 2 MBTUH 120V-1PH-60HZ | 240 -
oFc-3 OUTDOOR FAN COL UNIT LYTRON 634062 10 120 F 100 F 2 MBTUH 120V-1PH-60HZ | 240 -
PHOTOVOL TAIC- THERMAL  SCHEDULE
TAG DESCRIPTION MAKE MODEL NOTES
PVT-7 PVT COLLECTOR THERMOD YINAMICS SUNSTRIP SEE DRAWNG M6. 37
PVI=2 PVT COLLECTOR THERMOD YINAMICS SUNSTRIP SEE DRAWNG M6. 57
PVI=3 | PVT COLLECTOR THERMOD YINAMICS SUNSTRIP SEE DRAWNG M6. 57
WATER STORAGE TANK SCHEDULE
TAG DESCRIPTION MAKE DIMENSIONS SIZE ICE CAP. ICE TYWPE  TYPE INSULATION NOTES
HT7 HOT WATER THERMAL STORAGE TANK CUSTOM 28'0x96°H 240 GAL. | NO NO ATMOSPHERIC | R-28 -
cr COLD WATER/ICE THERMAL STORAGE TANK CUSToM 28'0x96 1 240 GAL. | 25 TON-HRS | CRYOGEL | ATMOSFHERIC | R-28 -
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LXPANSION TANK SCHEDULE

TAG DESCRIPTION MAKE MODFL VOLUME ~ DIMENSIONS NOTES

XT=1 | HYDRONIC EXPANSION TANK | HONEYWELL T¥-5-C 20GAL | 10" 0N X 10-3/87 | -

DHW HEATER SCHEDULE

TAG DESCRIPTION MAKE MODFL RECOVERY DMENSIONS NOTES
DHW | INOIRECT WATER HEATER BRADFORD WHITE | SW-2-30-L | 429 GAL @ 175F 20” DIAM. X 0°H -

THERMOSTATIC MIXING VALVE SCHEDULE

TAG

DESCRIPTION MAKE MODEL

SIZE

NOTES

mv

THERMOSTATIC MIXING VALVE | HONEYWELL

AMX-102\-UT-1 7" NPT

ASSE 1017 CERTIFIED.  SET 10 720 F OUILET TEMPERATURE

CONIROL VALVE SCHEDULE

TAG DESCRIPTION 47/ MAKE MODEL SIZE TYPE OPER. FLOW LLECTRICAL NOTES
ch-7 MULTI ZONE CONTROL VAL VE C-770 C=5 HONEYWELL SZ3TT 34N | 2-WAY | 2-POS. | 50 GPM 24 VAC -
cv=2 BUILDING SUPFLY ISOLATION VAL VE - HONEYWELL Ve8715AM1000 7. F-WAY | 2-POS. | 10 GPM 24 VAC -
cr-5 BUILDING RETURN [SOLATION VAL VE - HONEYWELL Ves715AmM1000 7M. F=WAY | 2-POS. | 10 GFM 24 VAC -
chr-4 OUTDOOR SUFRFLY [SOLATION VAL VE - HONEYWELL Ves715AM1000 7. F-WAY | 2-POS. | 10 GFM 24 VAC -
chr-5 OUTDOOR RETURN ISOLATION VALVE - HONEYWELL Ve8715AM1000 7. J-WAY | Z2-POS. | 10 GFM 24 VAC -
ch-6 PVT ISOLATION VALVE - HONEYWELL Ve8715AM1000 7. Z2-WAY | 2-P0OS. | 10 GPM 24 VAC -
cr-7 OFC ISOLATION VALVE - HONEYWELL Ve8715AM1000 7. Z-WAY | 2-POS. | 10 GPM 24 VAC -
cr-8 BUILDING BYPASS VALVE - HONEYWELL Ve8715AM1000 7. F-wAY | MD. 10 GPM 24 VAC -
ch-9 MULTI ZONE CONTROL VALVE (FUTURE) -6 70 C-68 HONEYWELL SZ3TT 3N | 2-WAY | 2-POS. | 25 GPW 24 VAC -
Cv=10 | MULTI ZONE CONTROL VALVE (FUTURE) C-9 AND C-10 HONEYWELL SZ3T7 SN 2-WAY | 2-POS. | 1.5 GPM 24 VAC -
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LIGHTING FANEL

225 A PANEL

225 A BUS RATING
200 A MAIN BREARKER

A g 82% OF 0.C. DEVICES PROTECTING
LIGHTING AFLIANCES
404 Z0A
TN TN | KITCHEN RECEPTACLES (7.54
WALL OVEW (28.5 A) 1S > / 2 S o (7.54) s
204
TN B 4 SN | KITCHEN RECEPTACLES, KITOHEN
O O O O PENDANTS, DISWASHER (7.54)
404 154
TN 7N | OFFICE RECEPTACLES, FRONT OUTSIDE
COOKTOP (3042 4) O O 9 6 o) O— RECEPTACLE, FRONT OUTSIDE LIGHT,
754 LIVING RECPTACLES (124) a
TN 7 8 SN | LIVMINGROOW INDIRECT LIGHTS (10.54)
—O O O O
154 JOA
N
LS o g 10 5 O HEAT PP (23 4)
154
KITCHEN LIGHTS, HALL LIGHTS, ANTRY| ~ ™\ 1 12
LIGHT, (7 4) (@ o) O
Z0A Z0A
N | WASHER/DRYER COMBO
FUTURE WATER HEATER
—O O 7, 4 O O— (15 4)
204 /
15 6 N | CARAGE LIGHTS AND RECEPTACLES,
s} O 0 O CAR CHARGER, DOMESTIC WATER
PUMP (B4,
204 1594 AFC/ L
BATHROOM RECEPTACLES AND LIGHTS | 2~ N 17 18 TN | SUOKE DETECTORS
(358 A) C © M 20
154 154 AFCI
' /9 20 TN | Bevroom RECEPTACLES, LIGHTS, AND
© o O O suck recepIACE, L6HTS (204) 18
204 154 AFC
TN 2/ 22 7N | ATIIC RECEPTACLES AND
O O o) O ATTIC COL FANS (15 A)
154 204
5 o 2 S ol waumorr o 15w
754 154 Z
SPARE (12 A PUMPS IN THE HFAT PUMP
(24 O O 2 % o) O CLOSET (15 4)
N
—O O 27 24 O O
204
TN TN
INVERTER # 1 | S S 29 J0 5 S
TN SN
—O O S/ 2 O O
204
TN 373 4 RN
INVERTER # 2 LS S 5 O
TN N
O O 52 7, o) o
204 60A
INVERTER # 3 o O 57 55 o O~ X FEEDERS
5 S J9 40 5 o

TOTAL LOAD PHASE A: 14323 A

7

PERCENT IMBALANCE: 6.78%

TOTAL LOAD PHASE B: 154715 A

Q PANEL SCHEDULE

WALL OVEW (28.3 A)

KITCHEN RECEPTACLES (7.54)

24
KITCHEN RECEPTACLES, KITCHEN
PENDANTS, DISWASHER: (7.54)
CooKToP (3042 4) OFFICE RECEPTACLES. FRONT QUTSIDE
RECEPTACLE FRONT QUTSIDE LIGHT,
LIVING RECPTACLES (124) a

LIVINGROOM INDIRECT LIGHTS (70.54)

KITCHEN LIGHTS, HALL LIGHTS, ENTRY
LGHT, (7 4)

HEAT PUMP (23 A)

FUTURE WATER HEATER

WASHER /ORYER COMBO
(15 4) p

GARAGE L/GHTS AND RECEPTACLES,
CAR CHARGER, DOMESTIC WATER
PP (64)

BATHROOW RECEPTACLES AND LIGHTS
(358 4)

SHOKE DETECTORS
74
(14) 2

BGEDROOM RECEPTACLES, LIGHTS, AND
BACK RECEPTACLE, LIGHTS (204) 18

ATTIC RECEPTACLES AND
ATTIC COIL FANS (15 A)

LAUNDRY GFCI (1.94)

2

SPARE (12 4) PUMPS IV THE HEAT PUMP

CLOSET (TURN ON WITH CKT

28) (15 A)

PUMPS IV THE HEAT PUMP

CLOSET (TURN ON WITH CKT

26) (15 4)
INVERTER # 7
INVERTER # 2
INVERTER # 3 XW FEEDERS

|

Date
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Panels- SunPower SPR 215 (215W per panel)
Inverter- SunPower SPR-x 3.3 (3.3 kW)
Array- 4 strings of 8 panels and 1 string of nine panels

Total System Power= (8 x 4 x 215W) + (9 x 215W) = 8815 W
4x8 panel strings #in string # of strings Correction Factors Total
Vo= 48.3 V per panel
Vo = 483 V 8 386.4 V per string
Vo = 483 V 8 X 1.25 (-40°F Ambient Temp) 483 V per string
V= 39.8 V per panel
Vip= 398V 8 318.4 V per string
lg,= 5.80 A per string
[ 5.80 A 1 58A
lge= 5.80 A 1 x 1.25 (Continuous Current) x 1.25 (Extra Irradiance) 9.0625 A
lrnp= 5.40 A per string
lrnp= 540 A 1 540 A
1x9 panel string
Vo = 48.3 V per panel
Vo = 483 V 9 434.7 V per string
Vo, = 483V 9 X 1.25 (-40°F Ambient Temp) 543.375 V per string
Vip= 39.8 V per panel
Vip= 398V 9 358.2 V per string
lge= 5.80 A per string
[ 5.80 A 1 58A
lg= 5.80 A 1 x 1.25 (Continuous Current) x 1.25 (Extra Irradiance) 9.0625 A
lrnp= 5.40 A per string
lrnp= 540 A 1 540 A
Inverter Information
# of units: 3
make: SunPower
model: SPR-3300x GT Imverter Information
rated wattage: 3300 ﬁ;[(:mts iunpum,
V input range (DC): 195-600 model: SPR-3300x
 output (AC): 240 rated wattage: 3300
Max Continuous output Current: 1_3.8A x :j”uptzzﬁggamq ;EE’EDD
# Phases: single Max Continuous output Current: | 12.84
frequency: 60 Hz #Phases single
UL Listing: 1741- 01 freguency B0 Hz
UL Listing 1741-01

7

O PV CALCULATIONS

4

XYVBD48- 120/240-60 Inverter Information

1) Conductors from PV panels to Jbox
10 Current carrying conductors
#10 USE-2 cable from panels- manufacturer provided
NEC 310.17 #10 USE-2 in free air = 55A
temp de-rating for 71-80 C = 55A x .41 = 22.55A

2) Conductors from Jbox to Inverter
10 Current camrying conductors
NEC 310.16 #10 THWN-2 in conduit ampacity = 40A
NEC 310.10 FPN #2 temp de-rating for 81 - 70 C = 40A x .58 = 23.2A
NEC 310.15 Conduit fill derate 23.2 x .8 = 18.56A
Internal DC disconnect rated for 20A

3) Inverter (AC wiring) to Breaker Panel - maximum continuous output cumrent = 13.8A
Owercurrent protection required for inverter output: 13.8 x 1.25 = 17.25A
Use 20A Overcurrent protection and wire
6 current carrying conductors { 2 per inverter)

NEC 310.16 #10 THHN in conduit ampacity = 40A
No temp de-rating, assume 30 C
NEC 240.(D) Max ampacity for #10 THHN = 30A

NEC 310.15(B)2) Wireway de-rating: 40A x .7 = 28A

All Equipment grounding conductors for PV's - #10 AWG

Q 0C CONDUCTOR SIZING CALCULATIONS

2

PV NEC

NEC 690.7
Lowest Ambient temperature in Colorado: -40
Correction Factor: 1.25

NEC 690.8
(1) Maximum current shall be the sum of the parallel module rated
short circuit currents multiplied by 125%.

NEC 6380.14 (C)(1)
Exception: Installations that comply with 690.31(E) shall be permitted to
have the disconnecting means lacated remote from the point of entry of

Continuous Qutput Power

Surge Rating (10 seconds)

Surge Curent L-n
L-L:

CEC Weighted Efficiency

DC Input voltage range

Battery breakers

Cable from Batteriesto Inverters

NEC 31016 40 MTW/THW in conduit ampacity =
temp de-rating for 41 - 45°C = 2304 x 0.82= 18868 A
Parallel runs: 188.6 x 2= 3772 A

BO00WY f 44v/ 0.035= 14584 A

145.84 x1.25= 18230 A

Battery Information

5000 W the system conductors.
12000 W
108 A, (T sec)
52.8 Apm: (T sec)

NEC 680.31 (E)
Where source or output circuits are run inside the building, they shall be
G4 EA contained in metallic raceways from the point of penetration to the first
250 A disconnecting means.

93.5%

NEC 680.47 (C)2)
00 A The dc and ac grounding electrode conductors shall be connected to a
single electrode the separate electrode conductors shall be sized as
required by 250.66 and 250.1686.

Battery Voltage Bw
#in string 8

# of strings B
Amp hours per Battery 370 A-h
Voltage per string 48 v

Amp hours tatal
Battery Bank Capacity

J

O RELAVENT NEC ARTICLES

2220 A-h @ 48v
2220 Watt-hours

O BATIERY CABLE SIZING CALCULATIONS

2.
1

1




Appliance Amp Voltage
Cook Top 30.00 240
Wall Oven 28.30 240
Dishwasher 15.00 120
Washer / Dryer 15.00 120
Refrigerator 0.58 120

VA
7200
6792
1800
1800

70

Sizing of the Service-entrance Conductors Using the Standard Method

A. Design of Conductors for Phases

NEC Section

Explanation or Calculation

General Loads

General Lighting Circuits
800 square feet

6623.2 VA 800 *3VA= 2400
Small Appiiance Branch Circuits
3,000 VA
Laundry Branch Circuits
1,500 VA
Total General Load = 11,123 VA
Demand Load = 5,843 VA

Fixed Appliance Load

Dishwasher, Washing Machine

Demand Load = 7,794 VA
Special Appliances
Dryer 1,800 VA
+ Range 5,760 VA
DL = 7,560 VA
Total Demand Load = 21,197 VA
[—— 833 A

Size of THW (Cu) Conductor
(For a 200 amp Panel according to future expansion plans)

Size of Main Breaker

220.42

210.11 @©)1)

210.11 (©)11)
220.82 (BX2)

220.42

220.53

220.54
220.55

310.15(B)(6)

Total general lighting load is the general lighting load + small appliance loads
Demand load is 100% x the first 3000 VA + 35% x the remaining VA

(Sum of VA'sY0.75

Range is 0.8 x Rated VA

Sum ofthe demand loads
Total demand load / 240V

B. Design of Conductors for Neutral

General Loads

Demand Load = 5,843 VA
Fixed Appliance Load
Demand Load = 3,353 VA
Special Appliances
Dryer 910 VA
Range 4,032 VA
DL= 4,942 VA
Total Demand Load = 14,138 VA
[ 58.9 A

Size of THW (Cu) Conductor for Neutral

Size of Grounding Electrode Conductor

Size of Equipment Grounding Conductors

Table 310.16

Table 250.66

Table 250.122

Total demand load [VA] f 240 [V]

Apply a Demand Factor of 0.7 to Dryers and Ranges

7

O CONDUCTOR SIZING CALCULATIONS

NEUTRAL CONDUCTOR SIZING CALCULATIONS

®

D. Conduit Fill Calculations

Location Insulation Size Area [in"2] Quantity Total Area  NEC Section
1) PDP to Panelboard THW 4/0 0.3718 3 1.1154 |350 Tables 4 and 5
THW #B 0.0726 1 0.0726
Total 1.188
Conduit Size 40% of Area
LFNC-B 2 1.288
2) DC Wireway to Inverters Insulation Size Number of conductors
THHN #10 5 Annex C Table C.1
Conduit Size Maximum number of conductors
EMT 1" 16

3) Inverters to AC WireWay  (Insulation Size

Number of conductors

Annex C Table C.1

J

Q CONDUIT FilL

THHN #12 3

Conduit Size Maximum number of conductors
EMT 1" 26

4) AC Wireway to Panelboard |Insulation Size Number of conductors Annex C Table C.1

THHN #12 9

Conduit Size Maximum number of conductors
EMT 1" 26

CALCULATIONS

|

1




LIGHTING SYMBOL LEGEND

LOW VOLTAGE SYMEOL LEGEND

RECESSED LIGHT FIXTURE W/ALUMNUM TRIM

AT

DATA OUTLET

LE1.01 KEWOTE LEGEND

RECESSED LIGHT FIXTURE W/BLACK TRIM

TEMPERATURE / HUMIDITY SENSOR

WIRES IV ATTIC SPACE SUBJECT 10 DERATION
AS PER NEC 31016 FOOINOIES

BATHROOM VANITY LIGHT

TEMPERATURE SENSOR

SEE FQUIPMENT SCHEDULE

BEDROOM INDIRECT

®0|®

(o, SENSOR

FANEL LAC TO HAVE FROFER WORKING
CLEARANCES AS FER NEC 710.26

LED ROFE LIGHT

~

READING LIGHT

FIRE SAFETY SYMBOL LEGEND

SIS

OUILETS LOCATED UNDER SHIPPING CONTAINER

PENDANT FIXTURE

SMOKE DETECTOR

SCONCE

OUILET SMBOL LEGEND

DESK LAMP

DUPLEX RECEPTACLE

4" FLUORFSCENT COVE

GFCl DUPLEX RECEPTACLE

8" FLUORESCENT DIMMABLE INDIRECT COVE

DISHWASHER DUPLEX RECEPTACLE

76" FLUORESCENT DIMMABLE INDIRECT COVE

RECESSED LIGHT FIXTURE W/FROSTED [ENSE

VAPOR TIGHT LIGHT FIXTURE

OUTDOOR DECK LIGHT

[Jow

(D, | WEATHER PROOF GFCI RECEPACLE
B, | ovew receprace
Dy| WsHER/0RIER RECEPTACLE
D, | raver recePracle

OUTDOOR WALL LIGHT

JUNCTION BOX FOR EQUIPMENT POWER

SWTCHING SMBOL LEGEND

T | swee poe swicy
05 DIMMER SWTCH
JE; F-WAY SWTCH
1500 | DAYLIGHT PHOTOSENSOR

@ SMBOL LEGENDS

£1.05 KEWWOTE LEGEND

BATIERY RACK 70 BE MADE OF CORROSION RESISTANT METAL

ALL ELECTRICALLY ENERGIZED PARTS ARE 70 HAVE PROPERLY
INSULATED COVERINGS'

BATIERY RACK 70 HAVE FROPER WORKING CLEARANCES AS
PER NEC 71026

BATTERY STORAGE ENTRANCE 1S TO HAVE SIGNAGE DECLARING
THAT AUTORIZED FERSONAL ONLY IS ALLOWED

EXPLOSION PROOF LIGHT FIXTURES 70 BE MOUNTED ABOVE
FACH BATTERY SHELF

QIO

LUCS IV PDP WILL BE RATED FOR THE TYPE OF CONDUCTORS
THAT WILL BE ATTACHED T0 THE LUG
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LAC=5,/

[AC-T74
V\\

N

LA e
B, b,

LAC-1,7

LAC=2 <

\ :

AL

25" AFF TO SUPPLY 5 DUPLEX

RECEPTACLES IN THE DESK \

N

GROUND LEVEL POWER PLAN

LAC=20

LAC=1077

SCALE: 1/4" =1

LAC=1/

|

~
o
o
«
~
Ly B
5 9§
Ol o 0O
z
E7.01 KEWOTE LEGEND
WIRES IN ATTIC SPACE SUBJECT TO DERATION
AS PER NEC 310.76 FOOINOTES >
o he)
S ?
@ SEE FQUIPMENT SCHEDULE E £
]
0 2 c
PANEL LAC TO HAVE PROPER WORKING
CLEARANCES AS PER NEC 110.26 \ J
@ QUILETS LOCATED UNDER SHIPPING CONTAINER ﬁ

University of Colorado at Boulder

Civil, Environmental, and Architectural Engineering
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MATCHLINE
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£1.02 KEWOTE LEGEND / / >®D/\/
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LAC- 76

To SMIH

—_
10 HOUSE

£1.05 KEWOTE LEGEND

BATIERY FACK 70 BE MADE OF CORROSION RESISTANT METAL

ALL ELECTRICALLY ENERGIZED PARTS ARE 1O HAVE PROPERLY
INSULATED COVERINGS

BATIERY RACK 7O HAVE PROFPER WORKING CLEARANCES AS
PER NEC 110.26

BATIERY STORAGE ENTRANCE /S 1O HAVE SIGNAGE DECLARING
THAT AUTORIZED PERSONAL ONLY IS ALLOWED

EXPLOSION PROOF LIGHT FIXTURES 10 BE MOUNTED ABOVE
LACH BATTERY SHELF

LUGS IN FOP WILL BE FATED FOR THE TYPE OF CONDUCTORS
THAT WILL BE ATTACHED 10 THE LUG

QSO

MATCHLINE

GARAGE POWER AND LIGHTING

SCALE: 1" = 1/4"

@ ATTIC LEVEL POWER AND LIGHTING
SCALE: 1" = 1/4"
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PV ROOF SECTION

Dy

STRAIN RELIEF
CONNECTOR

3 1/2" SQUARE PV
PANEL JUNCTION BOX

PV PANEL

STRAIN RELIEF
CONNECTOR
2xrzxe
OUIDOOR RATED
JUNCTION BOX

V/

10 DC WIREWAY

#10 USE 2

@ PV ROOF PENETRATION DETAIL
SCALE: 1" =1’

Date
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47 SUNPOWER SFR 215 PV FANELS

SUN POWER
SPR-X
INVERTER
I3 KW

o

SUN POWER
SPR-X
INVERTER
T KW

AC

@

i

2

_JJ

SUN PONER
SPR-X
INVERTER
JF KW

AC

B
| |
{ ‘ 1 N\
| |
| |
| |
| |
‘ ‘ YANTREX JANTREX
j/%fj?gﬁem/v?&{ R ) %{%%%H/w& R
‘
|
co® | |
@
°_ 2204 PANEL ‘ ‘
°l ]
oo_
| |
| |
| |
| |
- T
|
|
| AC AND DC ONE LINE DIAGRAM
— | @
- )

GENERAL NOTES

Date
August 7, 2007

Date

PANEL LAC IS 70 IS TO BE DURABLY MARKED

MTH VOLTAGE AND CURRENT RATING AND THE
NUMBER OF PHASES AND THE MANUFACTURERS
NAME OR TRADE MARK

ALL DISCOMNECTS FOR THE INOIVIDUAL
EQUIPHENT AND BATTERIES ARE TO BE
MARKED WITH A PERMENANT PLARUE
NEAR THE SPECIFIED EQUIPHENT

KEYNOTE SCHEDULE

D

DISCONMNECT IS 70 BE MARKED WITH A
PERMANENT PLAQUE IN A VISIBLE LOCATION
NEAR THE DISCONNECT

&

INVERTER SUPPLY POWER DISCOMNECT IS 10
BE MARKED WITH A PERMANENT PLAQGUE IV
A VISIBLE LOCATION NEAR THE DISCOMNECT

&

AC AND DC DISCONNECT LOCATED IN INVERTER
AS PER 690,14 (C)(1) EXCEPTION AND 690.5/(E)

DISCONNECT SCHEDULE

204 AC/DC DISCONNECT LOCATED ON INVERTER

204 2-POLE CIRCUIT BREAKER

2004 2-POLE MAIN BREAKER

2004 2-POLE MAIN BREAKER

204 AC GENERATOR BREAKER DISCOMNECT

AUNILIARY 15A DC BREAKER DISCONNECT

BATTERY DC DISCONMNECT: 4— 2504 BREAKERS

204 GENERATOR AC BREAKER DISCOMNECT

154 PUMP DC DISCONNECT

ORREPLOEEE®®

1A GROUND FAULT PROTECTION DEVICE (GFPD)
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WALL OVEW (28.5 4)

COOKTOP (30.42 A)

ELECIRIC CAR CHARGER (853 A)

KITCHEN LIGHTS (6.68 A)

WATER HEATER (18754)

BATHROOM RECEPTACLES AND LIGHTS
24

OFFICE RECEPTACLES AND FRONT
OQUTSIDE RECEPTACLE (124)

LAUNDRY GFUI (1.54)

SPARE

SPARE (12 4)

INVERTER # 2

HALLWAY LIGHTS AND RECEPTACLES
(7684)

BATH AND MASTER BATH LIGHTS
AND RECEPTACLES (5.364)

LIGHTING PANEL

225 A PANEL

225 A BUS RATING

200 A MAIN BREAKER

E2% OF O0.C. DEVICES PROTECTING

BEDROOM 42 LIGHTS AND
RECEPTACLES (7.364)

TOTAL LOAD PHASE A: 175.46 A

7

LIGHTING APLIANCES
104 204
TN 7 2 7N | KITCHEN RECEPTACLES (64)
—O O O
204
a 3 4 TN | KITCHEN RECEPTACLES (7.54)
O O O O
404 154
g 5 6 TN | Aans o Pumes
—O O O O (10.434)
154
TN 7 8 SN | LIVINGROOM LIGHTING, RECEPTACLES
—O O QO O~ AND QUTSIDE LIGHT (10.634)
194 JoA
TN
o 9 10 5 o HEAT PUMP (23 A)
154
TN
O O 1 2 O O
204 204
13 74 SN | masHER/DRYER COMBO
O o O O (15 4)
204
75 6 TN | COVIROLS AND VALVES POWER
O & O O supLy (375 4)
204 154
Y 17 18 TN [ Suoke DETECTORS
O O O+ (1 4)
204 154 AFCI
TN 19 20 [ MEDIA BEDROOWATTIC
FO O o) O LIGHTS/RECEPTACLES AND BACK
RECEPTACLE (84)
204 194
TN TN | DISHWASHER (15 A
O o—2 22 O O w4
194 204
TN TN
LS S 25 29, 3 O| WHERTER # 7
154 204
RN RN
O o—2% za O O
204 204
e o 2/ J8 3 o INVERTER # 3
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Appliance Armp Voltage VA
Range 30.00 240 7200
Wall Oven 6.25 120 1500
Dishwasher 6.96 120 1670
Washing / Dryer 542 120 1300
Refgerator 022 120 52

Sizing of the Service-entrance Conductors Using the Standard Method

A Design of Conductors for Phases
General Loads

Lighting Load and Receptacles Outlets
2,100 square fest
110032 VA
Small Appliance Receptacles
3,000 VA
Laundry Receptacle
1,500 VA

2,100 *3VA= 6,300

Total General Load =
Demand Load =

15,503 VA
7,376 VA

Fixed Appliance Load

Dishwasher, VWashing Machine

Demand Load = 3,353 VA
ia Appliances
Dryer 1,300 VA
Range 5,760 VA
DL = 7.060 VA
Total Demand Load = 17,789 VA
I 741 A

Size of THW (Cu) Conductor According to Table 310.15B)6)
For a 200 amp Pandl accomding to future expansion plans

Size of Main Breaker
200 A, 2P

7

NEC Section

2042
21011 (Q)(1)

21011 (Q)(11)
22082 (B)(2)

22042

22053

22054
22055

Total general lighting load is the general lighting load + small appliance loads
Demand load is 10026 x the first 3000 VA + 35% x the remaining VA

(Sum of VASY0.75

Range is 0.8 x Rated VA

Sum of the demand loads
Total demand load / 240V

O CONDUCTOR SIZING CALCULATIONS

B. Design of Conductors for Neutral
Genersl Loads

Demand Load = 7,376|VA

Fixed iznce Load

Demend Load = 3,353\ VA
ial lances

Dryer 910 WA

Range 4,082 VA

D= 4,942 VA

Tatal Demand Load = 15,671 VA
|Load = 653 A

Size of THW (Cu) Conductor for Neutral
As per NEC 310,16

Size of Grounding Electrode Conductor
As per NECTabe 25065

Size of Equipment Grounding Conductors
As per NECTabe 250122

Tatal demand laad [VA] / 240 [V]

Apply a Demand Factor of 0.7 to Dryers and Ranges

NEUTRAL CONDUCTOR SIZING CALCULATIONS

®

D. Conduit Fill Calculations

Insulation Size Area [in"2] Quantity Total Area  NEC Section
1) PDP to Panelboard THW 4/0 0.3718 3 1.1154 |350 Tables 4 and 5
THW #B 0.0726 1 0.0726
Total 1.188
Conduit Size 40% of Area
LFNC-B 2 1.288
2) DC Wireway to Inverters Insulation Size Number of conductors
THHN #10 5 Annex C Table C.1
Conduit Size Maximum number of conductors
EMT 1" 16
3) Inverters to AC WireWay  (Insulation Size Number of conductors Annex C Table C.1
THHN #12 3
Conduit Size Maximum number of conductors
EMT 1" 26
4) AC Wireway to Panelboard |Insulation Size Number of conductors Annex C Table C.1
THHN #12 9
Conduit Size Maximum number of conductors
EMT 1" 26
CONDUIT FILL CALCULATIONS
€
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Competition Water Requirements

FiHing Tanks

Hot 230 gallons

Cold 100 gallons

DWH 50 gallons

Shower Tests

10 Tests @20 gallons 200 gallons

Appliances

Clostheswasher 11.2 gallons

Dishwasher 10 gallons

Pre-competition Testing

Showers 5 gallons

Dishwasher 2.5 gallons

Clostheswasher 5.6 gallons

Demonstration Use

5 Tour Days @10 gallons 50 gallons
Sub Total 664 gallons
20% Safety Factor 57 gallons
Total 721 gallons
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Fixtures
Fixture Location Make Model Name Color
Bathroom toilet Kohler K-19796 Escale Dual Flush toilet tank& White
Escale Dual Flush toilet bowl White
Supply Angle Kohler K-7637 Angle SUpply Elbow Polished Chrome
Lavatory Sink Kohler K-2214-G Ladena Undermount Lav Sink White
Bathroom faucet Kohler K-14410-4 Stillness widespread lav faucet Polished chrome
Thermostatic Valve Kohler K-304-NA Rite-Temp Valve n/a
Bathroom shower Kohler K-8543 Mastershower Eco handshower Polished chrome
Kohler K-8516 Mastershower slide bar kit Polished chrome
Kohler K-9513 Mastershower wall supply elbow Polished chrome
Kitchen faucet Kohler K-6331 Evoke kitchen sink faucet Vibrant Stainless
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