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A Study on the Energy Performance Evaluation of Zero Energy House
in Zero Energy Town
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Abstract : In this study, energy performance analysis of houses in zero energy demonstration town(ZeT) was
carried out using the monitoring results. This ZeT was composed 29 zero energy individual houses(ZeH) which
were applied passive as well as active technologies. The results are as follows.

(1) Residents are generally considered to have been lacking basic mind to save energy,

(2) In particular, average yearly total energy consumption per house is 12,834 kWh and specific heating energy
is 53.2kWh/m’-yr which is higher than that of passive house. This is because of one of the reason just
pointed out in subsection (1).

(3) Most part of the residual energy load are supplied with only renewable energy, but not operating energy
for geothermal heat pump which is use of cheap electricity.

Key Words : HE]H &2} 5}-9-2(Active solar house), ¥l A| 2. 7] % (Passive Technologies), 41 #l] A ol Y ] (Renewable
energy), BHU¥E/A9 §53 A ~®(Solar Thermal/Geothermal hybrid system), RUE & A€
(Monitering system)
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Fig 1. Photo of zero energy town
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Table 1. Type & area of zero energy house

Items A-type B-type C-type
No. of House 13 4 12
Floor | 1F 99.9 99.7 60.5
area | 2F - - 39.3
) F'Sum | 99.9 99.7 9.8

A-type

B-type C-type

Fig 2. Photo & Bird's-eye view of zereo energy house

22 AAAANUA AzH A

oA 8k =84 Vol. 35, No. 2, 2015



AR B W 8 U7 s 7t B8 A7/ oA ¢

A AAE HFd/AY §EG A2
4719 GSHPE A9 @ G FAz
S EEEREETEREREEE

[ B g o of o oo
g
'

o 2 W
o 2
o
fru
X
N

Table 2. Capacity of renewable energy systems

Item |Solar thermal PV GSHP
Capacity 8 m 3 kWp 3 RT
Solar Thermal
PV system oo
e
DWH tank
sl I |
ol = G

=
Buffer tank
=50

Fig 3. Diagram of solar thermal/geo—source hybrid and
PV system
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Fig. 5 Monthly electricity consumption and standard
deviation in houses

Electric power Consumption (kWh)

3.4 GSHP 4HAH
I8 62 7 Al ¥ GSHPO| AW &

GSHPZA R A8 & e B 714 @ol A}
&3 A (3,626 kWh)t 7F A A AHE7E Al
(1,130 kWh)&= ©F 3287 %] =LA =}o]7}
e Aem FA4E%Y. ol GSHPZAH A
FAA Aol gle vk kA9 dwkd
ARS8kl 1AL, HE Bl A A

BE AAE = A2 Qs AFgA7E H
Z

fu -t rlo

oF sk AUA (A7) Wlgol Aol ¥t

2ot}

o

GSHP A}&3H= A7k 2]
re AR/Ad A Fele] AFets AL

o
To oluA Aoty RHe we AFE

A3 Qe AgolE sk,

1=

1l

o o o 2 ol o i M
:oé

1,000

* Mean [] Mean£SD T~ Min—-Max EE

800

600

400

GSHP Consumption (kwh)

200

Jan Fab Mar Apr May Jun Jul Oct Sep Oct Nov Dec
s 2014 + 2013 4

Fig. 6 Monthly electricity consumptionand standard
deviation for GSHP in houses
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Fig. 7 Monthly power generation by PV system in
houses
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Table 3. Yearly energy load per house and power generation by PV

(unit : kWh/a)
.. . Wfetrer leziiios Loz Cooling |Total Energy Power Energy supply
Electricity | Heating (3) . ;
House Joad (1) load (2) |y Solar load load generation by| from outside
by GSHP (4) (5) PV (6) (7) = (1)-(6)
Thermal
A house 3,841 4,803 2,638 3061 423 633 12,338 3,886 -45
B house 5,350 4,311 2,609 3 2[83 674 183 13,127 3913 1,437
C house 2,919 6,846 2’6423 1[26 48 145 13,036 3,901 -982
Average 4,037 5,320 2’6303 1[57 527 320 12,834 3,900 137

Electric
power
31%

Electric
power
41%

a) A house b) B house c) C house
Fig 8. Comparison of energy load ratio(%)
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