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A Study on the Energy Level of Education Facilities
in Green Building Certification Criteria
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ABSTRACT: With the increase in the demand for sustainable and environmentally—friendly de-
velopment, Green Building Certification System came into force in 2002, Evaluation parts of Green
Building Certification System are divided into land use and transportation, energy, ecological envi-
ronment, and indoor environment. Alloted point for the part of energy is larger than other part,
thus we can say that this part is very important to increase the green building performance. This
study aims to analyze the present condition of design and construction for the part of energy in
the certificated green school building. Total 40 certificated school buildings were selected and aver—
age scoring rate of each item was evaluated. Key particular to be considered were suggested to
improve the item of energy consumption.
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Table 1 Evaluated result of Energy
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Classify Al az|azfaalas Bi]B2|B3|ctc2lcafcal o5 ce

S Valating o0 00 0lo9|taytalojo oo 00
nergy consumption

521 New regeneration | o4 | o5 | 08| 08|08 | 08| 08 08|08 08|08 08 08|08
energy

3:2.2 Economize in 2121 21|21 21|21 |21 |21 21|21 21|21 21 | 21
lighting energy

DI |D2|D3|[D4| Bl B2 |E3|E4|F1 F2|F3|F4|Gl|HI

3.11 I\E/aluatmg . 0 olololotlolololol11lo] 0! 181|236
nergy consumption

321 New regeneration | y.¢ | g5 08 | 08| 08| 08| 08|08 08| 08|08 08 08|08
energy

3:2.2 Economize in 313 |3 |21 212121 |21 3|3 3[3]21]|12
lighting energy

H2 | H3|m |2 3| Ji| 2|3 J4] 5 Kl K2|Ave ratio

S Valating . 15343363931 22(25|24|22(38 0| 0 |1099.1%
nergy consumption

321 New regeneration | ¢ | 05 | 08 | 08| 08|08 | 08 08|08 08|08 08| 08 |40%
energy

522 Beonomize in 21|21 21|21 21|21 |21 21 21]21] 3 | 3 |228 76%
ighting energy
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Table 2 Evaluation standard of EPI and acquisited score
Items max. | ave. Sco.r N
ratio
1. Heat transmission(kcal/m2h'C) of an external wall. Ue(W/m*) (Window and door) | 27 |257 95%
E 2. Heat transmission(kcal/m2h*) of an roof. Ur(W/m') 7 49 | 1%
| 3. Heat transmission(kcal/m2hC) of a lowermost living room floor. Uf(W/m’) 7 | 55 | 79%
g 4. External insulation. 6 6 | 100%
5. Installation of airtight windows and doors. (m’/hm’) 6 4.8 79%
6. Fronts window of openable main livingroom. 1 0.8 80%‘
1. Boiler. (efficiency, %) 8 16 | 20%
2. Refrigerator machine. (efficiency, %) 3 0 0%
3. Ventilator. (efficiency,%) 3 0 0%
4. Pump efficiency of circulation of cold and hot water. (%) 2 1.8 90%
5. Open air-conditioned system 1 0 0%
6. Heat recovery ventilator. 1 0.1 13%
7. Appliances, plumbing and duct insulation. 2 0.4 20%
8. Multi-operating in hear source equipment. 2 0 0%
;]] 9. Energy controling in air-conditioning machine. 1 0 0%
5 | 10. Heat recovery equipment in boiler or refrigerator. 1 0 0%
2 12. Cooling system using storage type electricity or gas. (efficiency, %) 1 0 0%
13. Hot water supply using late-night electricity system. 1 0 0%
14. Hot water supply using solar system. 1 0.3 30%
15. Energy controling in air-conditioning or water circulate pump. 2 | 04 | 20%
16. Energy controling in water supply pump. 1 1 | 100%
18. Automatic remote control system using computer. 1 | 07| 70%
20 1. Compensation point for local heating system unable item 1, 8, 10 11 0 0%
2. Compensati oint for individual heating system unable item 8, 10, 15 5 81%

Hl e N,

1. High efficiency induction motor. (% 1 0.7 70%
2. Drop of electric pressure of trunk line. (26) 2 1.8 90%
3. Electric transformer control. 2 0
4, Less than 25kV of direct pressure type 2 2 1 100%
5. Maximum demand control of electric power. 2 1.3 67%
6. Automatic control equipment by a circuit in inner lighting. 1 0.2 20%
7. Automatic control equipment in power distribution. 1 0.9 90%
8. HID lamp at outdoor and automatic on&off system. 1 0.7 70%
9, Energy saving control in elevator motor. 1 90%
11. Power factor automatic control device. 1 10%
1
1 10%
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cost(won/kWh)
598~693
97~113
63~75
73~86
69
229
270

Electricity law

System
scale
Middle
Extra-large
Extra-large
Large
Large
Large
Small

Period
(year)
25
20
15
20
20
20
20

utilization
(%)
15
23
59~65
70~75
50
90
90

Cost/kW
8.8
4.25
16.2
20~22
6.6
80
80

Maintenance | Coefficient of
(¥710,000)

Installation
Cost/kW
(¥#10,000)
880
170
180
250~275
110
950
890

Table 3 Economical efficiency of new regeneration energy (KERI 2006. 3)

Classify
LFG
Bio gas
Biomass
Bio gas
Other
fuellLNG)

Solar energy
Wind power

Bio
energy
Fuel
cell
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Table 4 Percentage of Each items in EPI
Machine

Architecture Electricity
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Table 5 Evaluation standard in new regenera-
tion energy usage

Class Basis Weight
1st |new regeneration energy used 1
over 2% in electricity load
ond | €W regeneration energy used 07
over 1% in electricity load ’
3rd sign used new regeneration 04
energy :
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Table 6 Number applying the new regeneration energy equipment

Application Number Application Number
Solar energy photo voltaic
8 . 16
hot water supply (urinal)

Photo voltaic 1 photo voltaic 9

(street light) (ventilation system)

Photo voltaic 9 solar energy, hot water 1
(guard lamp+ urinal) supply + photo voltaic
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A7 BEAE A8 9s5d kWhE SAd A7 Class Basis Score A number
of Schools
63~6934 ]b} dA s Age stuAEo) g 3
KWhe ZE71AE 46~73902 ugdel =u Less than IOW/m
Ist | of average lighting 3 9
Az o2 A - AR A Z o] H-E density
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Table 8 Difference of an evaluated grade of the school in the same condition
schogs | Gt [ A | L | Lsbons [ oo | e
D1 A 67.2 28 10 exclusion 1st
D2 A 07.2 28 9.99 exclusion 1st
D3 A 67.2 28 9.99 exclusion 1st
J1 B 67.24 28 11.24 include 2nd
J2 B 67.24 28 11.24 include 2nd
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