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Analysis of the Impacts of Building Layouts of Housing on the
Thermal Environment of Buildings
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Abstract This study aims to identify the impacts of building layouts of public housing on the thermal
environment of buildings. To this end, this study analyzed the simulation data between July and August
2021 of underdeveloped Sinwol-ri, Seonggeo-eup, Seobuk-gu, and Cheonan-si where AWS (Automatic
Weather Station) is installed. The winning proposals of the 2020 Korean Public Housing Design
Competition, whose sites are different from the target area but have similar conditions, were selected
for the simulation. After modeling, this study analyzed the thermal environments according to changes
in building type to understand the effectiveness of their relationship. Especially, this study performed a
CFD (Computational Fluid Dynamics) simulation of different building layouts, such as tower, block,
courtyard, and paralleled to draw the impacts of each building plan on the thermal environment of
buildings and determine a relatively optimal plan. The analysis results show that a change in block plans
affects the nearby thermal environments and also those of certain farther points. These results are
expected to contribute to establishing a foundation for reducing climate change and creating

carbon-neutral cities.
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Fig. 1. Site Status
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Table 1. Modeling result by Plan
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Table 2. Base Building Specifications by Plan

3rd
Ist 2nd 3rd modified
Site Area (m’)| 10,085.00 | 10,085.00 | 10,085.00 | 10,085.00
Building
Area () 3,217.66 | 3,015.90 | 3,951.47 3,517.84
Total Floor
Area (i) 21,957.06 | 21,843.08 | 21,593.49 | 21,593.49
Ground
Floor Area | 16,113.3 | 16,117.88 | 16,086.19 | 16,086.19
()
No. of
Households 324 324 324 324
(units)
Cg‘fni’]‘(’f“gzn 6.7.8 10,45 8 10, 1. 2. 3. 4. | 1. 2. 3. 4,
’ 14, 15 12, 13, 15| 8, 10, 15 | 8, 10, 15
Floors
Building
Coverage 34.19 29.90 39.18 34.88
Ratio (%)
Floor Area
Ratio (%) 159.77 159.82 169.51 169.51
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Table 3. Site plan and Specification by Plan

Site plan and Specification
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Table 4. Boundary Conditions

Conditions

1500m x 1500m X 100m

Contents

Domain Size

Cell Type Trimmed Mesh
Cell 25,000,000
Prevat'iling Wind SouthWest(227°)
Direction

0.77m/s(Height: 10m), @=0.25

Pressure Outlet

Inlet Velocity

Outlet Condition

Surface Condition | Concrete, Asphalt, Green, Water, Soil

Table 5. Property of Surface material

o keg/m’ Cp J/kg'K k W/mK 3
Concrete 2050 960 1.0 0.81
Asphalt 2120 920 0.698 0.96
Green 1500 1842 2.6 0.6
Water 1000 4187 0.598 0.1
Soil 1500 1842 2.6 0.6
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