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1)  Water budget

The fresh water budget takes in account:

- amounts of water required for the contests: hot water, cooking, dishwasher, clothes washer

- water for irrigation purposes

- a water supply for the sprinklers according to NFPA 13D, 2010 edition

- water required for the installations: boiler, hvac, solar thermal collectors and for an initial system fill of the pipes
- a safety factor of 10% of all water required is added

The waste water budget consists of:

- waste water produced by the contests: hot water, dishwasher, clothes washer
- water to be removed from the installations at disassembly
- a safety factor of 10% is added, which takes in account other waste waters.

2) Storage
The water (fresh and waste water) will be stored in synthetic bags produced by the Belgian company Sioen. Bags are used instead of containers because they are more space efficient. This will make the transport smaller and

therefore more environmentally conscious.

3) Plumbing: fresh water

Fresh water is delivered to the house with a variable frequency pump CMBE pump delivered by Grundfos connected to the fresh water supply. Because of the variability energy will be saved. This pump also delivers the water
supply for the sprinkler system and is therefore a carbon steel pipe (the same one as for the sprinkler system). This pipe is connected to a shutoff valve, which either directs the water to the sprinklers or to the fresh water pipes.
This valve has a non return mechanism, making contamination between the water in the sprinkler pipes and the fresh water pipes impossible.

The plumbing is designed according to the plug-and-play principle. To provide hot and cold water a completely mountable and demountable system is used. This is provided by the company Henco. This means that all
waterworks can be easily build during the construction at Washington.

Cold water is delivered directly from the shut off valve, hot water is produced by means of a circulation in a separate coil through a water tank heated by the solar thermal collectors and a heat pump. All necessary valves will be
provided by the company VSH.

4) Plumbing: waste water
Waste water is collected by means of waste water pipes. These will be delivered by the company Facq. The pipes empty in a small tank delivered by Grundfos. Once a critical level is reached water is pumped by a Grundfos Unilift
KP pump from this tank to the larger waste water bags of Sioen.

5) Rain water
Rain water is not collected.

6) Sprinklers
The sprinklers system is a wet system provided by Tyco. The pipes are made of carbon steel and are pressed.

To achieve modularity different parts of the sprinkler system are connected with grooved couplings. The sprinklers are either pendant, concealed or side wall sprinklers depending on the location. All sprinkler heads have a
covering of at least 5mx5m, ensuring total covering of the house.

The sprinkler system has been designed in accordance to NFPA 13D, 2010 edition.

Manufacturers and materials
Henco:

Fresh water piping.

Tyco

Sprinkler system.

VSH

Valves.

Sioen

Water bags.

Facq

Waste water pipes.
Grundfos

Fresh water pump and waste water pump.
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2 TYCO sprinklers
a buizen CPVC pipes and fittings
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A Sprinkler Head Adaptor 80176W 10

b sprinklerkoppen
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List of symbols

] Dishwasher Fan coil unit ~ Receptacle 1 output
*| Refrigerator Heat pump % Receptacle 2 outputs

% Hood Fan Receptacle 3 outputs
«1 Microwave Sunblind /= AFCI (different types) e

9000 GHENT
BELGIUM

os| Stove 6] Water pump  /&~GFCI (different types)
©| Washing Machine ) Lighting d Wireless switch
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&

@ Q) (&

NN
AAA

ENGINEERING: THOMAS DELAMEILLIEURE, TIM GAVEL,
TOM DEFRUYT, KEVIN D'HONDT, SAMUEL CUVELIERS,

GLEN DE MEERSMAN
rye r PUBLIC RELATIONS: CHARLOTTE VYNCKE, MICHAEL
ARENS

6 measurements with NIKO HOME CONTROL SYSTEM:
1. Total energu consumption
2. Circuit K to M (KITCHEN)
3. Circuit N to O DRYER + WASHING MACHINE)
4. Circuit P TECHNICAL BOX) CLIENT
5. Circuit A+B LIGHTING) U.S. DEPARTMENT OF ENERGY
6. Circuit E to G LlGHTlNG) SOLAR DECATHLON 2011

WWW.SOLARDECATHLON.GOV

AN AN AN N

Q U.S. DEPARTMENT OF ENERGY

>\y

Calculations:

1. wire size

Assumptions:
outdoor temperature correction factor is 0.58, because we assume that the temperature of the solar modules will never exceed 70°C
mechanical room correction factor is 0.82, because we assume that the temperature of the mechanical room will stay below 50°C

a. solar array to combiner box
Necessary ampacity: 2 x 1.25x 1.25 xIsc =17.53 A
We opt for AWG #10 USE-2 (in open air), these have a temperature corrected maximum ampacity of 0.58 x 40 A = 23.2 A.

b. combiner box to inverter DESCRIPTION
Necessary ampacity: 2 x 1.25x 1.25 xIsc =17.53 A
We opt for AWG #10 THWN-2 (in one conduit), these have a corrected maximum ampacity of 0.8 x 0.58 x 40 A = 18.56 A, taking temperature and the effect of the conduit into account. LOT NUMBER: 116
DRAWN BY: AUTHOR
c. inverter to load centre
The maximum output current of the inverter is rated at 22A. Multiplying by a safety factor yields 1.25 x 22 A = 27.5 A. We choose AWG #10 THHN wires. These have a corrected ampacity of 0.82 x 40 A = 32.8 A. CHECKED BY- CHECKER
2. inverter COPYRIGHT: NONE: PROJECT IS

According to the manufacturer’s data, the open -circuit voltage of one solar module is 51.6 — 0.143 x (T-46). If we assume that the lowest possible temperature for Washington DC is -10°C, the open-circuit voltage equals 59.9V. One PUBLIC DOMAIN
array of 9 modules in series will produce a maximum of 9 x 59.9 V = 536.5 V. This is well below the maximum allowed input voltage of one inverter (600 V).
Also, the short-circuit current of one solar module is 5.61 + 0.00196 x (T — 46). This means 2 arrays in parallel will produce a maximum of 2 x 5.68 A = 11.35 A at 70°C. Again, this is smaller than the maximum allowed input dc

current of one inverter. ELECTR|CAL SYM BOLS
Note: AND NOTES

Values like Isc (short-circuit current), Voc (open-source voltage) and all temperature coefficients are listed in the technical datasheets of the solar modules.

SHEET TITLE

Values like the maximum input dc current and voltage are listed in the technical datasheet of the inverter.
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NO SHOWER DOOR, NO LIGHTING NEEDED
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Omvormer

Checkhst PYfomyormer

__ PV¥/omvoimer compatibel

CHmvor inen

.

N i

W

A
—

Sunny Boy FO00US - 24004C
Maw. DC-vermogen : 742 kw
b aw. AC-vermogern: 710 kW

Selectie van de categore

Syzteemconfiguratie

Fiekvermogen P -generatar 7.59 ke

Fv-generatoropperylak,

Santal omvarmers I

Totaal aantal modules a3

Mom. wermogensyerhouding 95 E
Stringvermnogen [ingang) £.03 ke
Yermogenzaandesl [ingana) 100 %
String-tPP-2panning bij 20°C a8 ()
String-tPP-zpanning by 50°C 248 ()
String-tPP-zpanning b 70°C a28 o
Mullaztzpanning string bij -5°C A7 W (v
e

I[Tj. ;1 Dur_-n::r?stm ie D C-spanining B00 Y

M ax. PV-generatorstroom 201 & (]
t ax. toegestane DC-ztroorm 20,0 8

b ax. DC-vermogen

Aantal ztringz [3 ingangen|

Aantal panelen per sting rmin=3;
max=13

M aw. ALC-Effectief vermogen

Metzpanning [d.w.z. spanning op het
woedingzpunt]

Belkabeling

PV /omvyormer compatibel
F-generatorconfiguratie en

amvormertype zijn compatibel
Yerhouding nominaal vermogen [mas.

DC-wermogen

armyormer/FY-piekyvermogen] bevindt
zich in het standaardbereik [30% -

110%].

=101 %

V. Sunny Design; ¥1.57
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Omwvormer

Yoorztelwaarden

DC-zijde {per omvormer)

[ Bij eindrezultaat rekening houden met kabelvedies

Strirg A

b atenaal leiding s Cu

spec. weerstand 00172 : Dmmﬁ

Enkelvoudige kabellenagte [LDC) 13.0 3: il
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Eleciro Jansen - Jansiaat 1 - 1234 &5 Jansdop

Bednjf Klant Voorbeeld
Jan Jansen
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1234 AB Jansdorp

" Systeemoverzicht.(United States /New York)

String A
Sanyo
HIP-2Z20HDE1
modules x string:
11x3

Helling / azimut:
ag*/o°

Kabel DG (2 / totale lengte, per string):

1.5mm? ; 18,0m

8

Electro Jansemn
Janstraat 1
1234 AB Jansdorp

Tel: +31 122 4568-0

Fax- +31 123 458-100
E-mail: infoi@el-jansen_nl
Imternet: www.el-jansen.nl

Omvormer

1 x Sunny Boy TO00US - 240VAC

Max. rendement: 87,1 %

Eurcpees rendement: 86,0 %

Max. AC-vermogen: 7,10 kW

Max. DC-vermogen : 7,42 kW

Kabel AC (per omearmery: 8,0mm® ; 10.0m

o

Piekvermopen PV-generator. 7,58 kW
Totaal aantal modules: 33

Fv-generatoroppendak: 46,6 m®

Aantal omormers: 1

Nom. vermogenswerhowding: 28 %
Jaarl. energieopbrengst (+/-) "- 3068 kSWh

Energierendementsiactor: 1000 %
Performanceverhouding {ca.) " 84 %

Checklist:

Projectbestand: Met deze configuratie is mog geen bestand opgeslagen.

Systeemoverzicht

Omvormer: 1 x Sunny Boy T000US - 240VAC

Locatie: United States [ Mew York

Temperaturen PV-module
Minimaie Fy-tEmperatur -5°C
Corfiguratetempentuur: 50°C
Maximais Fy-Emperstar TG

e

Zonnepaneel
Eanyo
HIF-Z30HDE 1
Heilng: O
Azmut O

=

Configuratiegegevens
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Hoofdstuk 1

Branch Circuit Load Calculations

This chapter calculates the branch circuit loads per Article 220 of the NEC.

1.1 Circuit A: Lighting living room, dining room and income

Remark: NEC 220.12: A minimum of 33V A/m? lighting load for dwelling units.

Surface — 50m?
A
SBSV—2-5Om2 ~ 1650V A
m
1650V A
=—— = 724
230V

NEC Table 310.16: allowable ampacity for AWG 16 = 18A = AWG 16 (=1.3 mm?) is
sufficient = Choose XVB 1.5 mm?

1.2 Circuit B: Lighting small bedroom, master bedroom and
hall

Remark: NEC 220.12: A minimum of 33V A/m? lighting load for dwelling units.

Surface = 25m?
VA
§=33—-26m> = 825VA
L
825V A
I= = 3.594
230V 3o

NEC Table 310.16: allowable ampacity for AWG 16 = 18A = AWG 16 (=1.3 mm?) is
sufficient = Choose XVB 1.5 mm?
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Hoofdstuk 1. Branch Circuit Load Calculations 2

1.3 Circuit C: Receptacles downstairs

e Remark 1: NEC 220.52 (A): the load shall be calculated at 1500 VA for each 2-wire
small-appliance branch circuit

e Remark 2: NEC 220.14(I): receptacle outlets shall be calculated at not less than 180

VA for each single or for each multiple receptacle on one yoke

One home cinema (Remark 1: 1500 VA) and 6 other receptacles (Remark 2: 6 times 180 VA)

S =15004+6-180 = 2500V A
2 A
S 2OVA a4

230V

NEC Table 310.16: allowable ampacity for AWG 14 = 20A = AWG 14 (=2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.4 Circuit D: Receptacles small bedroom, master bedroom
and hall

Remark: NEC 220.14(I): receptacle outlets shall be calculated at not less than 180 VA for
each single or for each multiple receptacle on one yoke

5 receptacles (Remark: 5 times 180 VA)

S=5-180 = 900V A
900V A o
- = 3.924

230V

NEC Table 310.16: allowable ampacity for AWG 14 = 20A = AWG 14 (=2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.5 Circuit E: Lighting kitchen and badroom

Remark: NEC 220.12: A minimum of 33V A/m? lighting load for dwelling units.

Surface = 10 m? (kitchen) + 9 m? (bathroom) = 19 m?

Surface = 20m*
VA
S —=33—-20m* — 660V A
m
660V A
= = 2.94
230V ’
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Hoofdstuk 1. Branch Circuit Load Calculations 3

NEC Table 310.16: allowable ampacity for AWG 16 = 18A = AWG 16 (=1.3 mm?) is
sufficient = Choose XVB 1.5 mm?

1.6 Circuit F: Lighting downstairs - toilet and technical space

Remark: NEC 220.12: A minimum of 33V A/m? lighting load for dwelling units.

Surface = 2 m? (toilet) + 6 m? (technical space) = 8 m?

Surface = 10m?
VA
S =33—-10m* = 330VA
m
330V A
I = = 1564
230V

NEC Table 310.16: allowable ampacity for AWG 16 = 18A = AWG 16 (=1.3 mm?) is
sufficient = Choose XVB 1.5 mm?

1.7 Circuit G: Outside lighting

Remark: NEC 220.12: A minimum of 33V A/m? lighting load for dwelling units.

Outside, there will only be a light at the door entrances (2 lights). Take as surface 2 times 6

m2.

Surface = 12m?
A
S:BBV—2-12m2 = 400VA
m
100V A
I = — 1.84
230V :

NEC Table 310.16: allowable ampacity for AWG 16 = 18A = AWG 16 (=1.3 mm?) is
sufficient = Choose XVB 1.5 mm?

1.8 Circuit H: Receptacles kitchen, bathroom and technical

space

Remark: NEC 220.14(I): receptacle outlets shall be calculated at not less than 180 VA for
each single or for each multiple receptacle on one yoke
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Hoofdstuk 1. Branch Circuil Load Calculations 4

5 receptacles (Remark: 5 times 180 VA)

S=5-180 = 900VA
900V A
I = = 3.924
230V 59

NEC Table 310.16: allowable ampacity for AWG 14 — 20A = AWG 14 (—2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.9 Circuit I: Sun blinds

Appliance: 7 times Helioscreen EVE 047 080 APA

The product datasheet says an arc-fault circuit interrupter of 16 A should be used.

NEC Table 310.16: allowable ampacity for AWG 14 = 20A = AWG 14 (=2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.10 Circuit J: Dishwasher - fridge - hood

Appliances:

1. Dishwasher: ADG 9641 Whirlpool Full door vaatwasser 6 progr. - 6th Sense Green
Generation - 3de lade SpacePlus - Latere start 1-24u - 11L - A+/A/A. Remark: Power
unknown, but NEC 220.52 (A): the load shall be calculated at 1500 VA for each 2-wire
small-appliance branch circuit = 1500 W

2. Fridge: WBE 34132 A++4S Whirlpool, Power rating: 150 W

3. Hood: Whirlpool AKR 799 IX - Decoratieve dampkap ”6th Sense”90 c¢m - 1 motor -
630 m>/h - "Box”design - Inox, Power rating: 215 W

S =1500VA +150VA+4215VA = 1865V A

1865
——— = 854
230

NEC Table 310.16: allowable ampacity for AWG 14 = 20A = AWG 14 (=2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.11 Circuit K: Microwave

Appliance: Whirlpool AMW 593 1X : 401, compact multifunctionele Turbo Hete lucht oven
+ microgolfovenfunctie - Timer met text display - Genesis line - Inox
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3 4 5
Hoofdstuk 1. Branch Circuit Load Calculations 5
S = 1600V A
1 A
p= VA 7y
230V

NEC Table 310.16: allowable ampacity for AWG 14 — 20A = AWG 14 (-2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.12 Circuit L: Stove

Appliance: ACM 754 LX 6th Sense@®) Green Generation inductiekookplaat 77 ¢cm - 4 zones

(2 koppelzones) - Tiptoetsbediening met slider - Laterale kader in inox

S = T400V A

7400V A
=—— = A
230V 53

NEC Table 310.16: allowable ampacity for AWG 10 — 35A = AWG 10 (—5.3 mm?) is
sufficient = Choose XVB 6 mm? (required by AREI: Belgian norms and regulations)

1.13 Circuit M: Washing machine

Remark 1: NEC 220.52 (B): a load of not less than 1500 VA shall be included for each
2-wire laundry branch circuit installed as required by 210.11(C)(2)

Appliance: Whirlpool Astro 1400 8KG

S = 1500V A

T 1500V A _ 7y
230V

NEC Table 310.16: allowable ampacity for AWG 14 = 20A = AWG 14 (=2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.14 Circuit N: Dryer

Remark: NIEC 220.54: the load for household electric clothes dryers in a dwelling unit shall
be either 5000 watts or the name-plate rating, whichever is larger, for each dryer served.
Appliance: WHIRLPOOL AZA9780 Zephyr Condensdroger A klasse, 9kg, Green Genera-
tion, Startuitstel, Resttijdindicatie, FL.D display, Zwarte deur
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3 4 5
Hoofdstuk 1. Branch Circuil Load Calculations 6
S = 5000V A
5000V A "
I = —————— — AAA
230V

NEC Table 310.16: allowable ampacity for AWG 14 with conductor temperature rating 90°C
— 25A = AWG 14 (=2 mm?) is sufficient = Choose XVB 2.5 mm?

1.15 Circuit O: Fan coil unit, heat pump and fan

o Fan coil unit: 106 W electrical power
o Heat pump: 2.27 kW electrical power

o Fan: 141 W electrical power

S =106+ 22704+ 141 = 2600V A

2
7 600V A _ 194
230V

NEC Table 310.16: allowable ampacity for AWG 14 — 20A = AWG 14 (—2 mm?) is sufficient
= Choose XVB 2.5 mm?

1.16 Circuit P: NIKO Home Control

Remark: NEC 220.52 (A): the load shall be calculated at 1500 VA for each 2-wire small-

appliance branch circuit

S = 1500VA

7 1500V A _ 4
230V

NEC Table 310.16: allowable ampacity for AWG 16 — 18A = AWG 16 (—1.3 mm?) is
sufficient = Choose XVB 1.5 mm?
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Hoofdstuk 2

Feeder and Service Load

Calculations

Method followed: NEC annex D

(General load

o 112 m? at 33 VA — 3696 VA

e One small appliance circuits at 1500 VA each — 1500 VA
o Laundry circuit: 1500 VA

e Dishwasher, fridge and hood: 1865 VA

e Microwave: 1600 VA

e Stove: 7400 VA

o Washing machine: 1500 VA

e Dryer: 5000 VA

Subtotal general load: 24061 VA

First 10 kVA at 100 % : 10000 VA

Remainder of general load at 40 % (14061 VA x 0.4) = 5624.4 VA
Total net general load: 15624.4 VA

Heat pump: 2600 VA

Totals: 2600 VA (heat pump) + 152624.4 VA (total net general load) = 18224.4 VA

Calculated load for service: 18224.4 VA /230 V = 80 A
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C3
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NOTE:

THE DEPARTURE SEQUENCE WITH THE TRUCK MOUNTED CRANE IS
JUST THE OPPOSITE AS THE ARRIVAL
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Tuesday  13/09/2011 Container delivery see 0-101 Truck (http://www.edink.info/side_loader.htm)
Wednesda 14/09/2011 Terrain height measurement Laser
Foundation Installation Cordless Powertools RSy
Installing Technical Box Forklift | o
CONTACT: Teambelgium.sd2011@gmail.com
Fixating structure Cordless Powertools Basatin e
Facade elements Cordless Powertools / Custom made hoist | T —————
Thursday 15/09/2011 Facade elements Cordless Powertools / Custom made hoist i i ———
Roof elements Forklift / Cordless Powertools
Friday 16/09/2011 Roof Edges Cordless Powertools
Facade Finishing Cordless Powertools
Saturday 17/09/2011 Interior walls and floors Cordless Powertools
Connection technical componenents Cordless Powertools T SOLARDECATHLON GOV
Q U.S. DEPARTMENT OF ENERGY
, \e |
Sunday 18/09/2011 Exterior ramps Cordless Powertools i
Exterior storage (water,..) Cordless Powertools
Solar roof systems Forklift / Cordless Powertools
Monday  19/09/2011 Interior Finishings Cordless Powertools :
-|-LIES{'.3|EI‘§~F 20/09/2011 Buffer MARK | DATE DESCRIPTION

LOT NUMBER: 116
DRAWN BY: AUTHOR

Tasks that don't require any electrical equipment are not included in this list

CHECKED BY: CHECKER
All building components will be prepared and ready to be installed on site. COPYRIGHT one PrOsCT S
We foresee other tools as a miter saw, discs,... to be used when unexpected problems occure. SIEARIT:

CONSTRUCTION
*| EQUIPMENT SCHEDULE
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