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A study on the analysis of energy performance for zero-energy building of rural village hall

- Focused on the Jung Juk 4-le village hall -

Park, Mi-Lan Choi, Jeong-Man Lee, Jeong-Hun
Abstract

In this study, we survey the 2 buildings at the Central 1 and 8 buildings at the Central 2, which are divided by each climate

region in the rural regions. Major heat loss factors are 47% loss of the outer shell including outer wall, roof , and bottom, 30%
loss through window, and 23% loss through crevice wind. We analyze the energy simulation of ECO2 program to construct a zero
energy building regarding village hall located in Jung Juk 4-le at Centeral 2. We simulate the primary energy requirement
regarding village hall and the simulated results show the 265.3 kWh/m?+a and it may estimate '2° energy efficiency grade. The
energy requirement regarding village hall is the 183.2 kWh/m?+-a when the passive technology are applied in village hall. We

research total amount of energy requirement in village hall when the passive and active technologies such as solar cell with 3kW

and solar thermal with 20m?, geothermal power with 17.5kW. The simulated results show the improved energy efficiency

certification grade with 17"

due to the reduced primary energy requirement with 73% when passive technology including 3kW of

solar panel is applied and the energy independence rate is 54%, which is estimated to be 4th grade of zero energy buildings. The

order of energy consumption are solar panel, solar thermal, and geothermal power under applied passive technology in the

building. In order to expand the zero energy building, it is necessary to introduce the zero energy evaluation system in the rural

region.
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Table 1. Establishment of joint use facility in rural village Year 3)
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Table 3. Zero Energy Certification Level
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Table 5. Field survey target village hall
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Fig. 2. Survey rural village hall view
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Table 6. The sedimentation of the village hall

Table 7. Window heat transmission coefficient and SHGC
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Table 8. Criteria for application of heat transmission coefficient by region
at the time of completion
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Table 10. Energy Loss by Region — Average heating energy
(T4 : kWh/n?a)
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Table 13. Input conditions for ECO2 program simulation
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Table 11. Energy Loss by Region — Average cooling energy
(TH$ : kWh/m?a)
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Table 12. Energy consumption by village hall usage
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Fig. 3. Jung Juk 4-le village hall panoramic and plan
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Table 13. Jung Juk 4-le village hall Simulation Condition for Passive

Performance Improvement
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Fig. 4. Jung Juk 4-le village hall Energy Requirement (Currently, ECO2)
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Fig. 5. Jung Juk 4-le village hall Simulation Condition for Passive
Performance Improvement(ECO2)
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Table 14. Jung Juk 4-le village hall Passive + Photovoltaic 3kW Energy
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Table 16. Jung Juk 4-le village hall Passive + solar heat 20m? Energy
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Table 17. Jung Juk 4-le village hall Passive +solar heat 20m2 Energy
independence rate
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Table 15. Jung Juk 4-le village hall Passive + Photovoltaic 3kW Energy
independence rate
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Table 18. Jung Juk 4-le village hall Passive + geothermal 17.5 kW energy
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25 B 20ne 48 Al dzF & AAG AF5E 5
£ 13} oA o yX i&%hﬂ 154 2kWh/m?+y & 55 o1 =]
EESH IHeF o AT AR AR + B 20m A
& Al 1A AR Q7o) 2% FAE ], AR &S AS 55

6) RAAG 17} o] L =
B ERER

SO AY AU A = SR A RAA
ol BT AUA x AP 1A BB

A 12 U A 27 + A

7

—

. HAH +
e 71& A B A
e | aad A4 17.5kW
2653 168.2 166.5
& A A%
kWh/m?-a kWh/m?-a kWh/m?-a
oA A3k 100% 63.4% 26.8%
NiA E&5HEFY) 25+ 1+ 1+

Table 19. Jung Juk 4-le village hall Passive + geothermal 17.5 kW Energy
independence rate

T ul&

AT [ 2F ] 1] ZHkWh/m?y) 172.43
THAHA G [ 2FA A YAFHKkWh/m? - y) 5.93
YA A E(%) 3.44
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