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VERRIFICATION OF THE ZERO ENERGY HOUSE IN A DENSE HOUSING AREA

ME O AR =W LT i S
Yoshiki HIGUCHI Mitsuhiro UDAGAWA Makoto SATOH
Abstract

In recent years, the net zero energy house is becoming more realistic by improving the performance of high efficiency

equipment, photovoltaic panel and the building itself. The possibility of the net zero energy house was verified by the

simulation for the single family house in a dense housing area considering legal restrictions. Two kinds of the net zero

energy houses were proposed. One is the all-electric house (TYPE-A) and another is the house in which solar hot water

system was installed (TYPE-B).By adopting some energy-saving techniques, the annual primary energy consumption

was reduced from 67[Gl/year] to 46[GJ/year]. And required PV capacity for the net zero energy house in cases of
TYPE-A and TYPE-B were 4.8[kW] and 4.9[kW], respectively. The additional cost in cases of TYPE-A and TYPE-B

were 3,820,000 yen and 3,960,000 yen, respectively. If all the subsidies about photovoltaics and high efficiency

equipments are taken into consideration, it may become recoverable in about 12 years. Therefore, in a dense housing

area, it seems that the spread of net zero energy houses is possible.
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Table 1 Coefficients in calculation of produced power

E
7

kRS E

Kup 0.97 Kru 0.94
Kep 0.95 7 INO 0.90
Kpa 0.97

K (KupXKpp X KpaX Kem X 7 1v0) ‘ 0.756

& pmax

|04 @-C

.1)

* Explanation of coefficients

Kup: B 24 ER, Kep B LIEREK

Kpa: 7 L f [RIEEHHIESRER

(Array circuit correction coefficient)

Kem: 7 LA BTG IELRER
(Array load consistency correction coefficient)

n oA 23— 2 EghhEE (Inverter effective efficiency)

K BEAEEFHMAEk(Basic design coefficient)

O pmax- Ffij( l_tl jj (m&—{;ﬁiﬁ

(Maxmum output temperature coefficient)

y
nmz7ﬂ+(——~———+2)G )
A0 4

V:Wind velocity[m + 8™

Formula(1)

TPA: Solar array temperature["C], Ta: Qutside temperature['C],
Ga: Solarirradiance[kW- m?]. A-B:Coefficients[-] (Refer to Table2) ,

Table 2 Coefficient of a numerical formula(1)
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Fig. 3 Elevation of Zero energy house

Table 3 The setting conditions of heat load calculation

Location Tokyo, Japan
(the next-generation energy-saving 4
area in Japan)

Family® Parents and two children

Indoor heating | Based on Act on the Rational Use of
schedule Energy?

Air conditioning | Intermittent operation. Based on Act on
the Rational Use of Energy®
Heating:20°C, Cooling:27°C,60%
(28°C,60% in sleeping time)

Temperature
and humidity

Hot water Average 450 liter/day. Based on Act on
the Rational Use of Energy®

Ventilation 0.5 air change/hour throughout a day

Weather data Meteorological data used the standard

year of AMeDAS ©
EESLISM 349, The effects of outside
environment can be considered

Simulation tool

[e—

The installation A B
type of a solar array
~V71th a mount 46 0.41
On a roof 50 0.38
m"fﬂéuroof material 57 0.33
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Table 4  Specification of the base case and the zero Table 5 Schedule of opening and closing outside blinds
energy houses Period Open/Close Transmittance
1/1-5/15 Open 1
BASE CASE TYPE-A TYPE-B P
- rSTPp—— 5/16-10/15 Close 0.2
Insulatio Wall,roof( 1:70 floori60 Phenol form
n and floor | it M, oot (wall:60mm,floor:66mm,roof: $5mm) 10/16-12/31 Open 1
ol mm,roof: 120mm) -
& o |Heat . Double layer clear Low-emission double glass e
£ F|shielding Window | nss(3+A6+) (4+A12+3) - .
. T
28| Over Coefficient of m m
&7 2 2.7 2.38 7
& Heat Loss[W/mK]
Additional initial 10m ——]
cast (1,000yen) 3491 —
COP cop / Bedroom
s Living/D Caoling:3.63 Cooling:4.82 ’\i
g Room air |ining Heating:4.30 Heating:5.4 / critdll Chik T T
e o p - ! room
:é condition Bedroom Cooh'ng »3.63 Cooh.ng %.74 ; room
E er Heating:4.39 Heating:5.64
54 Children’ Cooling:5.05 Cooling:5.5 K .
ﬁ S room Heating:5.70 Heating:6.25 Batr tavat | Toilet éﬁ LDK
Additional initial _ 0.4 T ém Y o
cost {(1,000yen) i § ,l geem
Latent heat o Solar hot water ﬁ I
. atent hea tre"covu} Heat pump water [system + Latent
h{ietfas water heater heat recovery
cater
Water heater type gas water cit ter N Room airconditioner
& , ) ity wa
3 Combustor énn,udl Powenr of the - >4 valve P& Three-wayvalve
; efficiency:95% Performance pump Z Check val
e ’ Factor'3.5 80W eckvalve
j=)
= itional initi T t nso
Additional initial _ 398.1 103.9 Temperature Sensor
cost (1,000yen) . .
Faucet Wide use Water saving faucet Fig.5 System of Solar hot water type in TYPE-B
Additional initial 551
cost (1,000yen) - o .
Table 6 Effect of saving hot water faucet
89 Some incandescent |All Fluorescent lamp with dimming oy ey =y
»é lamp function or human sensor TYPE Hiiz A s B Hiitzs AB
E e (TypeA) (TypeB) (TypeAB)
3. Additional initial _ 8.9 g na Both A dB
cost (1,000yen) . Easy ma ux ot an
24-hour | . . operation
§ |ventilatio) ipe fan |Power: S.2W Kitchen 9% 17% 26%
?‘f Bath Pipe fan 11joweri 5.6W Same as the left Bath 20% 15% 35%
2 R ower
2 | Kitchen Z‘;"“O (high:79W, middle:42
W low:22W)
Electromagnetic Table 7 Annual lighting time in each room?
@ Gas cooker cooker Gas cooker
'é Annual energy Annual energy  [Annual energy Room Annual hghtlng time [h]
© consumption consumption consumption .
945k Wh/year 348k Wh/year 945k Whiyear L1V1ng 3590
Annual energy . ..
Refrigerator-freezericonsumption Annual energy consumption Dlnlng 1020
A44KWh / § 330kWh / year
o nz:al Kitchen 950
Toilet bowl warm conz\:i];tiongy Annual energy consumption
ter fi t / Japanese room 1180
water flush system 195K Wh / year 77kWh / year P
Power Lavatory 760
Television (When Power
using: 109W,Standby: | (When using:59W,Standby:0.1W) Bath 750
0.31W)
" Annual energy Toilet 580
@ .
£ 1DVD re consumption < the To X ;
g recorder 51kWh / year, Same as the left Corridors, stairs 1580
& standby power 1.2W
210
% Desk lamp ISr(lji:]ndescent lamp Same as the left Entrance
o=
% ing: Porch 1270
g Audio Lismszgxw Same as the left
standby:0.
T P Bedroom 290
L. Using:30W
Television game . Same as the left
stanchy 0¥ Child 1180
 Computer Using:91W Same as the left 11d room
Automatic washing Anpual energy lof Closet 200
machine consumption Same as the left
43.8kWh/year St
orage 200
Vacuum cleaner  197Wh/room Same as the left £
Iron Power: 1000W Same as the left Study room 1180
Drier Power:1200W Same as the left
Additi i
-
% |Photovoltaic power — - Table 8 Annual energy consumption of cooking 9
En generation - Capacity ‘4.8kW |Capacity - 4.9kW
s .
S 8] Additional mitial Gas cooker Electromagnetic cooker
i cost (1,000yen) - 2880 2940
- 945.0 kWh/year 347.5 kWh/year
Total additional
initial cost — 3826.1 3961.9
(1,000yen)
Vol.37, No.l - 35— PNCESE I
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Table 9 Charge systems of Tokyo electric power
company (TEPCO) and Tokyo gas Co.

- Tokyo electric power | Tokyo Gas Co.
company
Basecase | fEEET BY EV R ES
and (meter-rate lighting gy 10
TYPE-B service) (High Efficiency
Water Heater
contract)
“TYPE-A ZEE R R B TR AT 19)
(Lighting service by
season and time zone)

Table 10 Selling electricity price of solar surplus power

Charge Unit
Capacity 0-10kW 48.00 yen/kWh

—HERT DD ERRERBE L REERE LT, %
B ATRERAREARIL, TYPE-A 1349 43 nf. TYPE-B 139 38 i ¢
%6 TYPE-B (T 4 mi D KEGEEEINIS # 3B+ 5 7= PV /%
ANEHBETEDEREITNEL RoTnD, N—2r—=x
Tl HEREREIL 7. 0kW, VEEREmMAEIL48.8 nfd 72
S, Trxz xR —FEEL IR b0, FHicsL
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Fig.9 Power consumption ,surplus power and
produced power of TYPE-A in Jan.15
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Fig. 10 Monthly produced power and energy
consumption of TYPE-A
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Fig. 11 Annual running cost in case of Base case,
TYPE-A and TYPE-B
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Table 11  Subsidies of energy saving appliances in
Suginami city, Tokyo 2010 (example)  Unit :[1,000yen]
Country g;ei};gpohs Suginami City
. 40/kW, the
Photovoltaic | zon | 0w upper limit
generation 190
Heat pump 40 50
water heater *]
33/m2, 20/m?
Solar hot the upper the upper limit
water system limit 1000 | 60
Latent heat
recovery type 20 *1 20
gas water
heater

1 : They can’t be used taken with another subsidies from

country

Table 12 Subsidies in case of All electric type and Solar
hot water type in Suginami city, Tokyo 2010 (example)
Unit [1,000yen]

TYPEA TYPEB
Photovoltaic generation 936 9563
Heat pump water heater 50 0
Solar hot water system 0 132
Latent heat recovery type gas

0 20

water heater
Total 986 1105
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