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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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d METERS/VALVES

B
2 TYCO sprinklers
a buizen CPVC pipes and fittings
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b koppelstukken COPYRIGHT: E‘SSE;;PSS“‘FA?NT IS

Type Code aantal SHEET TITLE
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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
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os| Stove 6] Water pump  /&~GFCI (different types)
©| Washing Machine ) Lighting d Wireless switch
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>