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ABSTRACT

Recently, various government policy tools seeking to achieve carbon neutrality have been developed. The most common method

of analysis is the benchmarking method through energy intensity setting, in which the standardized energy intensity needs to be

set based on building usage. However, it is difficult to set a standard unit for one main use because buildings may have a wide

variety of uses. Therefore this study sought to determine the energy intensity of a building with multiple uses, such as a university.

On analysis, a more than 8-fold difference in energy intensity was found depending on the main use of building. In addition, on

regression analysis estimating space unit consumption in a building, the energy intensity differed by more than 27 times. Therefore,

a single energy intensity called 'school facilities' should be introduced for multi-purpose buildings such as universities. In addition,

developing subdivided energy intensity suitable for various use of building in a more scientific and verifiable way is more effective

for greenhouse gas and energy management.
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Table 1. GHG Intensity by Building Use in Seoul
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Usage by Arch. Law Emission Average (ToE/nr)
Neighborhood living facilities, sales facilities 0.080
Business Facilities 0.060
Educational Research and Social Welfare Facilities 0.047
Cultural and Assembly Facilities 0.065
Automobile-related/ Warehouse Facilities 0.046
Accommodation Facilities 0.093
Factory 0.065
Dangerous Goods Storage and Disposal Facilities 0.095
Medical Facilities 0.123
Tourist Rest and Recreation Facilities 0.114
Religious Facilities 0.032
Non-residential facilities 0.059

(Source: Seoul Institute)
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Table 2. Energy Usage and Intensity of Educational Facilities and University Facilities in 2021

Education Buildings Univ. Buildings
Region Energy Consumption Energy Intensity Energy Consumption Energy Intensity
(ToE) (KgoE/nr) (ToE) (KgoE/nr)

Seoul 368,663 9.71 146,389 14.51
Busan 65,300 5.72 19,466 8.85
Daegu 62,106 4.38 13,052 10.39
Incheon 81,092 8.08 11,673 9.02
Qwangju 47,093 6.04 20,477 11.06
Dagjeon 168,205 16.65 33,550 13.70
Ulsan 27,738 6.69 9,926 12.79
Sejong 13,558 6.63 3,402 11.11
Gyunggi 421,343 9.60 58,115 11.44
Gangwon 53,247 5.55 14,156 8.85
Chungbuk 58,889 7.98 17,748 10.14
Chungnam 60,589 6.14 22,881 7.98
Jeonbuk 48,390 5.66 13,114 7.50
Jeonnam 35,963 4.79 5,804 5.26
Kyungbuk 65,688 5.60 22,123 6.50
Kyungnam 63,100 5.78 18,208 9.21
Jeju 11,795 4.55 2,417 5.40
Total 1,652,760 7.88 432,502 10.76

(Source: Building energy usage statistics in 2021, Ministry of Land, Infrastructure and Transport)
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Table 3. Codes by Purpose
Main Usage by Building Main Usage by Space
1 Humanities and social sciences building A Public space
B Lecture support space
2 Natural science and engineering building C Administrative support space
D Student autonomous space
3 Art building E Culture and sports space
- . o F Academic S rt S
4 Administrative support building CACCTIC Support Space
G Storage space
5 Research facilities building I Convenience space
J graduate school laboratory
6 Lecture support building K teaching laboratory
7 Commercial Building L Humanities and Social Studies Institute
M Science and Engineering Research Space
8 Academic support building N Dormitory space
(6] Temporary use space
9 Accommodation building H Mechanical Facility space
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Table 4. Energy Consumption by Main Purpose of
Campus Buildings

Main Area Proportion of
Floor Area .
Usage by ! Occupancy | Energy Consumption
Building (ar) Ratio (%) (%)
1 201,261 15.25 7.39
2 411,957 31.21 43.83
3 47,227 3.58 1.77
4 38,458 291 3.25
5 122,825 9.31 17.85
6 20,453 1.55 0.36
7 95,184 7.21 6.49
8 171,450 12.99 10.76
9 211,028 15.99 8.30
Total 1,319,848 100 100

(Source: S-University Information Disclosure Stats, 2021)
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Table 5. Energy Consumption and Energy Intensity
by Main Purpose of Campus Buildings

Main Use of Energy Consumption Energy Intensity
Build. Average (ToE) Average (kgoE/nf)
1 3,846.8 19.11
2 22,810.8 55.37
3 922.6 19.54
4 1,692.9 44.02
5 9,289.1 75.63
6 185.3 9.06
7 3,378.7 35.77
8 5,600.4 32.66
9 4,321.9 20.41
Total 52,049 39.44
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Table 6. Energy Use by Space Unit in Building

Main Use of Space Floor Area (mr) Proportion (%)

A 489,505 34.9

B 163,404 11.7

C 81,474 5.8

D 13,010 0.9

E 24,954 1.8

F 17,331 1.2

G 30,013 2.1

H 121,529 8.7

I 27,048 1.9

J 15,540 1.1

K 55,682 4.0

L 19,257 1.4

M 214,051 15.3

N 125,031 8.9

(o) 3,884 0.3
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Eq. 1. Linear Regression Model

x;: Area of Usage i

0;: Regression Coefficient of x;

y: Amount of Energy Consumption

€: Error
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Fig. 1. Current Status of Space Use and Floor Area Distribution in the Buildings
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