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ABSTRACT

KEYWORD

Purpose: Under a wide range of urban regeneration projects, efforts are undergoing to transform abandoned or ~ =A| =2

empty plots, and lots in low use into small green areas, such as linear green space, public gardens, pocket parks, and

HARH|%SHCFD)
A 4

ally gardens. Green areas within the cities are indeed known to bring positive effects, such as mitigating urban heat Al A

island effects through the development of fresh wind, decreasing air pollution, including fine dust, and the

revitalization of communities. However, the quantitative analysis of positive effects of vegetation and the range of =~ Urban Green

the impacts is not enough, whose verification is the aim of this study. Method: This study performed CFD  CFD(Computational Fluid Dynamics)

(Computational Fluid Dynamics) simulation and the actual measurements of weather to examine the effects of green

Urban Heat Island
Urban Regeneration

areas in Indongchon, one of the regeneration and revitalization areas in Daegu Metropolitan City, and surrounding

areas on the nearby environment. The results were used to estimate the influence of previously created green space A CCEPTANCE INFO
and analyze that of planned green areas. Result: It compared the examination results of the weather data and CFD  Received Oct. 8, 2021

simulation results and verified the feasibility of the model. The simulation model was utilized to inspect the impacts ~ Final revision received Oct. 24, 2021

of previously formed green areas on the nearby environment and confirm that each type of green space has a

different effect.
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Table 3. Boundary Conditions

Contents Conditions
Domain Size 5,000m x 5,000m x 500m
Cell Type Trimmed Mesh
Cell 25,000,000
Prevailing Wind Direction NorthEastEast(72°)
Velocity 2.6m/s(Height: 1.5m)
Inlet Temperature Temperature profile(Table 4.)
(6:00 21.6°C ~ 19:00 27.7°C)
Outlet Condition Pressure Outlet
Surface Condition Concrete, Asphalt, Green, Water, Soil

Table 4. Property of Surface material

p ke/m’ Cp JkgK k W/mK £
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

Fig. 6. Locations for Measurement
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Table 5. Climate condition of analysis area

Specification Contents
Cﬁg;};fn A City (021.7.1)
6:00 21.6°C 13:00 31.2°C
7:00 22.8°C 14:00 32.8°C
Temperature 8:00 23.8°C 15:00 33.2°C
Profile 9:00 25.1°C 16:00 30.9°C
(for unsteady) | 10:00 26.7°C 17:00 29.9°C
11:00 28.1°C 18:00 29.3°C
12:00 29.1°C 19:00 27.7°C
Temperature o
(for steady) 30.3°C
Velocity 2.6m/s
Wind direction NorthEastEast

Temperature (°C)
33

31
29
27
25
23
21

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

Time(Hour)
—@=—Measurement === Simulation

Fig. 7. Comparison of Measurment and Simulation
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Fig. 11. Result of 3rd Scenario - N
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Fig. 14. Comparison of the Reduction of Temperatures by Each
Scenario
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Fig. 15. Comparison of the Reduction of Temperatures per Unit
Area by Each Scenario
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