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Abstract

In this study, thermal environment improvements throughout public design improvement project on the urban street space
were compared and evaluated. Thermo-Render 3.0, 3D-CAD based thermal environment simulation program, had been used
for thermal environment improvement evaluations. Followings are the results.

First, clayey blocks which have low heat transfer rate and cool island effect by trees and roof gardens brought cooling
effects for buildings and surface of streets.

Seconds, MRT values showed low levels because of low radiant mulching materials.

Thirds, roof gardens contributed to reduce heat island effect since HIP levels were affected by decreasing heat storage
effect of buildings from roof gardens.

As a result, reducing heat storage effect throughout selecting and arranging proper materials which would not increase
heat island potentials should be performed to improve heat island effects.

Key Words : Heat island potential, Mean radiant temperature, Public design improvement project
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Table 1. Simulation Data for Case Study
Data Index for Comparison of Simulation
3DB Dat
ase map Lata Wall/ Window Street surface Tree RO(?f
Roof planting
-Concrete -Single -Asphalt
Before -Stone Glass -Stone ! )
-Asphalt
-Stone
-Concrete -Single -Concrete
After -Stone Glass -Clay blocks 3 )
(1018m)
-Wood
-Asphalt
-Stone
Af(:in]::;fo_ -Concrete -Single -Concrete 36 2027
Y -Stone Glass -Clay blocks
elements (1283m)
-Wood
Table 2. Meteorological data for simulation (2008.8.2/Daegu)
Time Atrr)rrlgssg?rzric Air temperature  Air humidity =~ Wind ~ Wind speed pﬁrgi%lilgﬁ%fn Sunshine {;.E;Sggr
[hpa] [C] [%] direction [m/s] [mm] [hour] [MY/]
1 1007.2 25.3 79 -- 0.4 - - -
2 1007.2 25.2 80 NE 0.6 - - -
3 1007 25 81 NE 0.9 - - --
4 1006.6 24.3 83 -- 0.3 - - -
5 1006.5 24.3 84 ENE 1 -- - -
6 1006.7 23.9 86 -- 0.4 - 0 0
7 1006.8 24.9 86 -- 0 - 0 0.1
8 1006.9 25.9 82 ENE 1.5 - 0 0.46
9 1007 27.5 74 ESE 1.3 - 1 1.23
10 1006.9 29 66 N 0.6 - 1 1.91
11 1006.7 29.9 62 WNW 1.8 - 0.8 2.25
12 1006.1 31.7 57 W 1.2 -- 0.8 2.51
13 1005.6 32.7 55 WSW 1.6 - 1 3.01
14 1004.4 333 53 SW 1.5 - 0.6 2.22
15 1003.9 324 54 SSE 2.4 - 0.5 1.82
16 1003.3 324 53 SE 2.9 - 0.5 1.39
17 1002.8 33 54 NW 1.8 - 0 0.61
18 1002.7 32.1 56 SW 1.3 - 0 0.26
19 1002.8 31.3 63 S 1.1 - 0 0.19
20 1002.9 30.3 69 SSE 1.5 - 0 0.02
21 1003.4 29.8 72 w 1 - - -
22 1003.5 29.2 73 W 1.9 - - -
23 1003.3 28.2 73 ENE 0.9 - - -
24 1003 27.6 78 ENE 1 -- -- --
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Table 3. Thermal properties of construction materials

. Long-wave Volume Heat
Part Surface Material Thickness All‘))edo solar rgadiation specific heat | conductivity
[an] %] (%] [KVmK] | [W/mK]
Concrete 150 02 0.9 1900 1.6
Concrete (normal)
Concrete 180 0 0.95 1900 1.6
Wall Granite 30 0.5 0.9 2400 3.5
Mortar 15 0 0.95 1600 1.5
( Stone Concrete 180 03 0.9 1900 1.6
granite) -
Air gap 25 0 0 1.298 0.09
Plaster board 10 0.3 0.9 904 0.22
Concrete 150 0.2 0.9 1900 1.6
(normal)
Roof Concrete Air gap 25 0 0 1.298 0.09
Concrete 180 0 0.95 1900 1.6
Asphalt 130 0.3 0.9 2000 0.7
Asphalt Soil mortar 200 0 0 1600 1.5
Soil crusher-run stone 400 0 0 1500 0.6
Soil roadbed 400 0 0 1600 0.6
Stone Granite 50 0.5 0.9 2400 3.5
Street (granite) Soli sand 30 0 0 1400 0.5
surface Concrete 70 0.2 0.9 1900 1.6
Concrete Soil crusher-run stone 100 0 0 1500 0.6
Soil roadbed 430 0 0 1600 0.6
Brick 50 0.3 0.9 1400 0.62
Clay block Soil sand 30 0 0 1400 0.5
Wood Wood 30 0 0 519 0.12
MRT+= th-ah o] 4 of ok Aol =L, W A APE o 44 4
& ulAE A0 SAEh HIPE o) o] 4
- ojgick
MRT[C] = /) F « Ts'—2732 (1)
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2.2.3. HIP(Heat Island Potential)
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Fig. 1. Surface temperature distribution in Project Stage.
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Table 4. Surface temperature comparison in Project Stage
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Fig. 2. MRT Distribution in Project Stage.
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