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A Study on Simplified Evaluation for Renewable Energy based
Combination System in School

— Considering the Size of Classroom and Capital Cost —

2 x| o
Kim, Ji-Yeon

Abstract

Schools are one of favorable public buildings for Renewable Energy(RE) systems due to site conditions and

their energy demand profiles(e.g. daytime—based use of hot water and heating/cooling). Although the government

encourages schools to be equipped with RE systems, the adoption of RE systems in existing energy supply

systems faces technical and financial barriers.

For example,

when installing a RE-based combination

system(RECS) to meet the energy demand at various school scales, identifying cost effective combination of

capacities of the RECS is not trivial since it usually requires technically intensive work including detailed

simulation and demand/supply analysis with extensive data. This kind of simulation—based approaches is hardly

implementable in practice. To address this, a simpler and applicable decision—supporting method is suggested in

this study. This paper presents a simplified model in support of decision—making for optimal capacities of RECS

within given budget scales and schools sizes. The proposed model was derived from detailed simulation results

and statistical data. Using this model, the optimal capacities of RECS can be induced from the number of

classes in a school.
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Keywords : Renewable energy based combination system, Solar water heating system, Photovoltaic systems,
Geothermal heat pump system
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Total Radiation on Tilted Surface (KkWh/mon.)
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S B B EHP s ERE! R B EHP
A H
(m’) (kW) (kW) (m) (kiVp) (kW) (kW)
54 3 11 110 86 0 0 286
58 3 88 33 128 7 0 286
11 76 8 121 0 26 136 8 66 220
108 17 121 0 128 8 154 132
118 29 121 0 132 7 231 55
60 4 0 132 86 0 0 297
64 4 77 55 128 7 0 297
12 78 6 132 0 27 136 8 66 231
96 17 132 0 134 7 154 143
124 26 132 0 142 8 220 77
60 4 0 143 86 0 0 308
64 4 7 66 128 7 0 308
13 72 5 143 0 28 142 9 55 253
96 15 143 0 146 7 143 165
120 25 143 0 142 8 220 88
66 3 0 154 86 0 0 319
64 4 77 77 134 6 0 319
14 72 5 143 11 29 148 8 55 264
102 12 154 0 146 7 143 176
120 23 154 0 142 8 220 99
66 3 0 165 86 0 0 330
82 3 66 99 134 6 0 330
15 78 4 143 22 30 154 9 44 286
102 10 165 0 158 7 132 198
122 21 165 0 154 10 198 132
66 3 0 176 86 0 0 341
82 3 66 110 134 6 0 341
16 84 5 132 44 31 142 9 44 297
104 8 176 0 158 7 132 209
122 19 176 0 154 10 198 143
80 1 0 187 86 0 0 341
92 5 44 143 134 6 0 352
17 84 5 132 55 32 160 10 33 319
94 7 187 0 158 7 132 220
122 17 187 0 166 10 187 165
80 1 0 198 86 0 0 363
92 5 44 154 134 6 0 363
18 90 6 121 7 33 172 10 22 341
92 6 198 0 170 7 121 242
122 15 198 0 166 10 187 176
80 1 0 209 86 0 0 341
98 6 33 176 134 6 0 374
19 96 5 121 88 34 172 10 22 352
98 5 198 11 174 10 99 275
122 13 209 0 166 10 187 187
80 1 0 220 86 0 0 341
98 6 33 187 134 6 0 385
20 102 6 110 110 35 178 11 11 374
104 6 187 33 180 11 88 297
130 10 220 0 166 10 187 198
80 1 0 231 86 0 0 341
110 6 22 209 134 6 0 396
21 102 6 110 121 36 178 11 11 385
104 6 187 44 180 11 88 308
122 9 231 0 166 10 187 209
86 0 0 242 86 0 0 341
116 7 11 231 134 6 0 407
22 102 6 110 132 37 190 11 0 407
110 7 176 66 192 11 7 330
118 8 242 0 188 12 154 286
86 0 0 253 86 0 0 341
116 7 11 242 134 6 0 418
23 120 5 99 154 38 190 11 0 418
122 7 165 88 192 11 7 341
118 6 253 0 188 12 154 264
86 0 0 264 86 0 0 341
122 8 0 264 134 6 0 429
24 120 5 99 165 39 190 11 0 429
122 7 165 99 198 12 66 363
118 8 242 22 200 12 143 275
86 0 0 275 86 0 0 341
128 7 0 275 134 6 0 440
25 124 8 Y 198 40 190 11 0 440
128 8 154 121 198 12 66 374
130 8 231 44 200 12 143 297
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