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ABSTRACT

KEYWORD

Purpose: This study aims to identify the impacts of urban and building forms on the energy consumption of buildings. ~ =AI2

It applies microscopic elements such as urban forms, urban tissues, building forms, and building character as factors

OLS
A2 HR| AH|H

affecting the energy consumption of buildings. To this end, the 2018 energy consumption of the Old Downtowns of ¢ NEEEEINEST
Dagjeon City and Jaecheon City were analyzed. Methods: This study performs a log transformation of dependent variables HE3Ef 2l AZSEN
in order to apply ordinary least squares (OLS), a method utilized in many studies focusing on the energy consumption of

buildings. Results: The analysis results show that most but not all elements related to urban forms and tissues demonstrate
ameaningful relationship to the energy consumption of buildings. As for urban form-related elements, buildings with high

Urban Design
OLS(Ordinary Least Square)
Buildings Energy Consumption

density and that are divided into numerous blocks show high energy consumption efficiency. Among the building-related  Urban Form and Urban Tissue
elements, time-worn masonry buildings generally demonstrate a low energy consumption efficiency. It is also found thata ~ Building Form and Building Character

difference in urban forms has an effect on the energy consumption of buildings, which confirms the fact that improvements
in urban form should be accompanied with an endeavor to boost the energy efficiency of building units. These results are
expected to contribute to the establishment of a foundation for more sustainable and resilient cities through the reduction

of the energy consumption of buildings.
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Table 2. Descriptive Statistics for Dummy Variable u?;i
Variables Proportion(%o) @
Single Living Facilities: 1.01%,
Buildin Communal Living Facilities: 5.13%, 8
Use & Commercial: 71.9%, Business: 1.62%, &1
Public: 11.12%, Factory: 9.49%, %v
H ; others: 0.73% 3
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th é;in Standard 1990~2000: 34.56%, 2001~2009: 3
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2 Structure | 38:71%: Steel: 26.65%, Steel oL , , , ,
Reinforced Concrete: 14.71%, Wood: © A0 AU L 2000008 ool
1.07%. others: 0.02% Monthly Energy Consumption per Unit Area(kwh/m?mon)
Structure | Reinforced Concrete: 68.47%, Tile: Fig. 3. Histogram of Monthly Energy Consumption per Unit Area
of Roofs | 2.52%, Slate: 2.61%, others: 26.41%
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Fig. 4. Histogram of Log-Transformed Dependent
Monthly Energy Consumption per Unit Area
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Table 3. Result of VIF test
Variables VIF
Basic Site Area 1.02
Information Height 1.56
Building Use(standard:Single Living Facilities)
Communal Living Facilities 3.18
Commercial facilities 522
Business facilities 14
Public Facilities 3.21
Factory 3.28
others 1.2
Insulation Standard(standard: 1970~1981)
Elements 1982~1990 1.97
Related to 1990~2000 3.83
it e 2001~2009 3.62
Consumption 2010~present 3.45
of Buildings Structure(standard: Brick)
Reinforced Concrete 2.66
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Steel Reinforced Concrete 1.17
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others 1
Structure of Roofs(standard: Reinforced Concrete)
Tile 1.36
Slate 1.13
others 3.03
Residential Density 2.67
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Urban Form .
Elements Land Use Dl'versq:y 8.11
Total Area Diversity 6.09
Design 1.2
Mean VIF 2.81
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Fig. 5. Scatter Plot of Residuals
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Table 5. Effects of Green Remodeling by Scenarios

Scenario Daejeon Jaecheon
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Remodeling)
(igf/nag‘r’e :n 20,378,683 kwh/year 1,526,528 kwh/year
o 13,194 tonCO*/year 988 tonCO”
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