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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.

7) Manufacturers and materials
- Henco:
o Fresh water piping.
- Tyco
o Sprinkler system.
- VSH
o Valves.
- Sioen
o Water bags.
- Facq
o Waste water pipes.
- Grundfos
o Fresh water pump and waste water pump.
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Plenum
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Aanvoer Keuken_1 75kub/h Aanvoer Keuken_2 75kub/h

Aanvoer totaal 200kub/h

Afvoer Bergruimte 50kub/h

Afvoer WC 50kub/h

Afvoer Tech 20kub/h

Afvoer totaal 195kub/h

Ventiloconvector -  FWM08CTN

Boiler Altherma - EKHTS260AC

Warmtepomp binnenunit - EKHVX008BB6V3
Warmtepomp buitenunit - ERLQ006BAV3
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Aanvoer Slaapkamer 50kub/h

Afvoer douche 75 kub/h
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HEAT-RECOVERY-VENTILATION UNIT

4 DEHUMIDIFICATION WITH A STAND ALONE
DEHUMIDIFIER PLACED UNDER THE STAIRS
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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 1.25 x 1.25 x Isc = 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
Necessary ampacity: 2 x 1.25 x 1.25 x Isc = 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.

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.
2. inverter
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
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.

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

MARK DATE DESCRIPTION

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)
5. Circuit A+B (LIGHTING)
6. Circuit E to G (LIGHTING)
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1 : 40B2 FIRST FLOOR ELECTRICAL GROUND PENETRATIONS
0 1' 2' 4'

MARK DATE DESCRIPTION

SHEET KEYNOTES
12 EACH SPAN WILL BE CONNECTED AND

GROUNDED AT TWO GROUNDING POINTS.

EACH DWELLING SHALL BE PROVIDED WITH
TWO MODIFIED GROUNDING ELECTRODES
PLACED A MINIMUM OF 10 FT (305Omm)
APART. EACH GROUNDING ELECTRODE
SHALL CONSIST OF A 12 IN. BY 12 IN.
(30.5CM BY 30.5CM) COPPER OR
COPPER-PLATED PLATE, 0.25 IN. (0.64cm) IN
THICKNESS. THE ELECTRODE PLATE SHALL
BE PROVIDED WITH A 0.625 IN (1.59cm)
DIAMETER GROUND ROD THAT EXTENDS 18
IN. (46CM) BELOW THE PLATE AND 2 IN.
(5.1CM) ABOVE THE PLATE. THE GROUND
ROD SHALL BE PERMANENTLY ATTACHED
TO THE PLATE ELECTRODE BY
EXOTHERMIC MEANS.

THE ELECTRODE PLATES SHALL BE
BONDED TO EACH OTHER WITH AN
UNINSULATED 4 AWG MINIMUM SOLID
COPPER CONDUCTOR ATTACHED TO THE
GROUNDING PLATE ROD WITH A LISTED
CONNECTION DEVICE (CLAMP) OR VIA
EXOTHERMIC WELD. SUCH BONDING
CONDUCTORS SHOULD BE IN CONTACT
WITH THE GROUND AND PLACED IN A
LOCATION WHERE THEY WILL NOT BE A
TRIPPING HAZARD FOR PERSONNEL.
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1 : 241 FIRST FLOOR ELECTRICAL

MARK DATE DESCRIPTION

SHEET KEYNOTES
6 ALL TAMPER RESISTANT
7 H-OO5 AND H-006 WATER RESISTANT

10 OPEN PLAN STAIRCASE, THER IS NO WALL
HERE. SEE A-902
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11 NO SHOWER DOOR, NO LIGHTING NEEDED
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