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Abstract

In this study, we analyzed five-year(2011~2015) data for D high school in Seoul area to analyze
energy consumption characteristics in high school. The results are summarized as follows. (1) In
the result of comparison analysis about 2015 energy consumption by usage, based on primary
energy, 18% of energy was consumed in cafeteria, and 82% was consumed in main building. In
the case of main building, base and constant load excepting hot water supply in restroom took
40%, heating including freeze protection took 20%, hot water supply in restroom took 14%, and
cooling took 8% in order. (2) In the 2015 total energy consumption in D high school based on
primary energy, heating energy takes 28%. The range and limit of energy savings coming from
the reinforcement of insulation and window performance could be estimated. (3) To introduce
new & renewable energy system in high school, electricity-based system is suitable than
heat-based system because usage of electric energy is larger than that of heat energy in high
school. (4) Five-year energy consumption unit according to heating degree-day showed a
linearly increasing trend, and the coefficient of determination(R2) was 0.9763, which means
high correlation.

Keywords: o[\1 %] 4-HE4)(Energy consumption characteristics), o 2] 1e+2](Energy consumption

unit), 158} A4 (High school facility), W= (Heating degree-day), ol 2| A2 Energy
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Fig. 1 Front view of D high school

Table 1 Architecture scheme

Item Content
Location Gwanak-gu, Seoul
Structure Reinforced concrete construction
Building size four-storeyed building
Lot area 20,098m’
Gross area 14,529m’
Floor space index 67.2%
Conditioned floor area ratio 50.4%

3. FRLHPIR

Table 2= D5 @9 5 s2dnAAgte vl Zlo|ot, 7|5 EH A2l (Flectric Heat Pump System, ©]
SHEHP)H 7 E AR, 7| ea7], A7 87 1= 7900 EHP A28 w-s vt AAlehe i, wd, A
SO IR AAElom, ZRAaE A= ARSHIET F AU i dvE S| R e AUl H
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Table 2 Heat source & HVAC system

Usage Equipment
Heating EHP System, Gas boiler
Cooling EHP System

Hot water Electric water heater
Freeze Protection Electric radiator
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Table 3 Heating & cooling degree day

Year 2011 2012 2013 2014 2015
HDD 2,728 2,851 2,765 2,403 2,369
CDD 130 221 218 161 200

Table 4 Annual horizontal insolation

Year 2011 2012 2013 2014 2015
Insolation
(KWh/niyr) 1,182 1,185 1,171 1,177 1,262
4.2 o2 |S2AHE

Table 5 Dargehate] 447] B AP I2ofURREg7s I irlsgees A8e AFgsle s87ks2 371
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Table 5 Energy supply system

Item Supply system Usage
Education service(A) High Voltage A Main building(lighting, plug, appliance, EHP)
Elect- ricity Education service(A) High Voltage A Restaurant(lighting, plug, appliance, EHP)
Mid Night Service Rest room(freeze protection)
City gas Business(cooking & heating) Rest room(cooking and hot water)
Business heating Main building(heating)
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Fig. 2 Annual electricity distribution of Main building in 2015
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Fig. 3 Monthly electricity consumption by usage in 2015
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Fig. 4 Daily heating & cooling electricity consumption of EHP system
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Gas energy (MyVh)

Fig. 5 Monthly gas consumption by usage in 2015
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Table 6 Primary energy demand

Item Per gross area(kWh/m’yr) Per conditioned floor area(kWh/m?yr)
Year 2011 2012 2013 2014 2015 2011 2012 2013 2014 2015
Electricity 153 163 152 138 138 304 322 301 273 274
Gas 25 27 26 23 21 49 52 53 45 41
Total 178 189 178 160 158 353 375 354 318 314
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Fig. 7 Primary energy demand by Heating degree day

Fig. 7-2 ez Qlof| mi2 22 WA 7|12 oL FektE Lt Aole), i Qo] Z7lof| wha} o R Fekef= A
P2 02 ZTIZAIE Ho |11 glom, ARAKR)7}H0.97632A] T o AlIAIS Ueh = v, el elo] o}
EATHHIR*=0.071)= §i= A 02 Uelith

ol TESHL o ARHIEAS BAs1] 915] A8X]e DILSEHIS Tt SERH011~20158) 7
=2 BAslgr 1 A0E ackie theat it

(1) 20159 -85 oA AHIEES: 12jofA] Fhe 2 vl Bajeh Av), Aol AH|siz oA} 1872 #17]

Sleom, i) 82762 Hylol AnlEllc), Byke) 29 SpA TS Alefeh 71 @ A aEo] 407,

A0 SRS B o] 20% S Fo] 14% F0] 8% <=0 Lehgiek
2) 20159 DISIRE] 17} o7 Sl Alegelld iellie] v oFasvez v 1 a7

68 Journal of the Korean Solar Energy Society Vol. 36, No. 6, 2016



22| 153t H420| O HR|AHIEG0] et AR _ ddE 2

7l w2 oAb agkaTle] Wele s 29 4 ol

(3) 2015 AHY L FEHA 715 oA R= Z12F 158 kWh/mi'yre} 314 kWh/myr7} =] o H, (=
o] 7F £ 2012'A]| Hsh °F 16% AA-513Irk

() EHPAI2Elo] Ag% T5atmel] A1 Apgeld AN gl Eetia 8 3¢, ouiAEris H7jhie]
Apgo] B2 WELO] AHIEAAT BEA0] ANTIRITR: oAl 8] 5 1] AlAglo] 2igtsich

(5) ST I of| w2 oA A= AFA F7 AL Ui, ofnf 2AAKR)E= 0.976324 uis-

%7

B A= 201335 2R173AEC] 2R 0 2 Rl R )7 ks T8 7 FA(KETEP) &] 2|k ot 4=aget A Iyt
TS 20133030080840).

Reference

1. Ministry of Education, Green School Project Overview, 2009.
Seoul Metropolitan Government, Building Retrofit Project, 2014.
Park, K. H., A Study on Energy Efficiency School Retrofit, Korea Energy Economics Institute, 2014.

Yoon, J. H., Shin, U. C., Cho, J. L., Kim, H. J., and Lee, C. S., A Study on Analysis of Energy Consumption of
a High School Facilities in Korea, Journal of the Korean Solar Energy Society, Vol. 30, No. 4, pp. 55-62, 2010.

5. Kim, K. S., Park, J. W., Yoon, J. H., and Shin, U. C., A Case Study of Characteristics of Energy Consumption
of'a High School Education Facilities, Journal of the Korean Solar Energy Society, Vol. 31, No. 5, pp. 99-104,
2011.

6. Lhee, S. C., Choi, Y. J., and Choi, Y., Evaluating Performance of Energy Conservation Measures for

v

Remodeling Educational Facilities - Focused on Deteriorated Middle School Buildings, Journal of the Korea
Institute of Ecological Architecture and Environment, Vol. 12, No. 4, pp. 105-110, 2012.

Journal of the Korean Solar Energy Society Vol. 36, No. 6, 2016 69





