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Abstract Considerable efforts have been made to reduce greenhouse gas emission around the world to
cope with climate change. The government is implementing G-SEED certification to promote energy
efficient building design. This study aims to verify the effectiveness of the G-SEED certification system
by analyzing the actual energy use of certified and non-certified office buildings. For this purpose, the
energy consumption of 135 certified and 142 non-certified office buildings was analyzed according to
the seasonal characteristics, building size and number of floors, approval year, and certification grade.
The energy saving effects of certified buildings was about 50% higher than that of non-certified
buildings. The seasonal energy consumption of buildings is closely related to the heating degree-days.
The energy consumption of certified and non-certified buildings decreases with increasing approval
year. On the other hand, the energy consumption according to building size and certification grade is
not related. This study provides meaningful basic data of G-SEED certification system for future
improvement. As the building energy performance standards are strengthened over the years, it is
necessary to make the individual score of G-SEED certified projects open to the public to configure the
factors of energy efficiency.
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Fig. 2. Green Building Certification Status by Year
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Table 1. G-SEED Evaluation criteria

Evaluation criteria Points Ratio
Location and Transportation 12 9.7%
Energy and o
Environmental Pollution 2 234%
Materials and Resources 15 12.1%
Water Efficiency 14 11.3%
Maintenance 7 5.6%
Ecological Environment 14 11.3%
Indoor Environmental Quality 14 11.3%
Innovation Design o
(Addition item) 19 15.3%
Total 124 100%
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Table 2. LEED Evaluation criteria

Evaluation criteria Points Ratio

Integrative Process 1 0.9%

Location and Transportation 16 14.5%

Sustainable Sites 10 9.1%

Water Efficiency 11 10%

Energy and Atmosphere 33 30%

Materials and Resources 13 11.8%

Indoor Environmental Quality 16 14.5%

Innovation 6 5.5%

Regional Priority 4 3.6%

Total 110 100%
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Table 3. Valid Samples By Building Area

Division G-SEED Non- Total
Area Certified Certified
3,000~5,000m* 9 33 42
5,000~7,000m* 6 27 33
7,000~9,000m” 9 17 26
9,000~10,000m* 5 6 11
10,000~20,000m* 26 33 59
20,000~30,000m” 13 13 26
30,000m’ 67 13 80
Total 135 142 277
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Table 4. Annual Energy Consumption by Energy Source

Division Month 1 2 3 4 5 6 7 8 9 10 11 12
Flectric | 163 | 150 | 121 | 108 | 159 | 126 | 155 | 178 | 137 | 121 | 132 | 154

o017 oD | Gas | 51 | 54 | 32 [ 20 | 14 | 14 | 21 | 84 | 62 | 14 | 21 | 39
Eneray Al | 214 | 213 | 152 | 128 | 173 | 139 | 176 | 263 | 199 | 135 | 153 | 193
Consumption Electric | 46.0 | 473 | 383 | 337 | 308 | 349 | 47.6 | 476 | 393 | 295 | 345 | 414
(kWh/m2) e Gas | 199 | 199 | 157 | 81 | 48 | 51 | 71 | 332 | 258 | 38 | 80 | 170
Al | 659 | 672 | 539 | 419 | 356 | 400 | 547 | 807 | 652 | 333 | 425 | 583
Blectric | 173 | 161 | 132 | 124 | 128 | 142 | 172 | 199 | 177 | 125 | 127 | 148

o018 cGerSti]feDd Gas | 51 | 48 | 31 | 21 | 15 | 17 | 22 | 29 | 22 | 15 | 21 | 37
Energy Al | 224 | 208 | 164 | 145 | 143 | 159 | 194 | 228 | 200 | 141 | 148 | 185
Consumption Blectric | 465 | 462 | 359 | 325 | 303 | 342 | 407 | 503 | 395 | 299 | 322 | 384
(kWh/m2) Jon | Gas | 234 | 224 | 138 | 75 | 45 | 48 | 69 | 86 | 63 | 43 | 71 | 146
Al | 700 | 685 | 497 | 400 | 348 | 390 | 47.6 | 589 | 458 | 342 | 394 | 530

37



SHEARSH7| &80 =2 2] #1208 Al11%, 2019

2017

100

80

60

40

20

=8 Certified) Electric Energy ==®=(Certified) Gas Energy ==®=(Certified) All ==®=(Non-Certified) Electric Energy ==®=(Non-Certified) Gas Energy ==®=(Non-Certified) All

Fig. 4. Monthly Energy Consumption in 2017
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Fig. 5. Monthly Energy Consumption in 2018
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