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ABSTRACT: This study compared efficiency of improving the thermal environment by conducting simulations of creating
wind road forests in various ways for Sasang Industrial Complex, an old industrial complex, using ENVI-met, a microclimate
analysis program. Simulation 1 modeled on the target site and placed wide instead of wide gaps and Simulation 2 placed wide
and narrow were simulated using pine trees and fir trees, respectively, to determine differences between conifers and
broad-leaved trees. When thermal comfort, latent temperature, physiologically equal temperature (PET), predicted mean
note (expected warmth), SET (Standard Effective Temperature), and UTCI (general heat climate index) were compared, in both
scenarios using pine trees, the reduction effect was shown, and in Scenario 2, the highest level was 0.03°C for PET, 1.11°C for
PMV, 0.36°C for SET, and 0.13°C for UTCI. Scenario 2, which placed a large amount of green space with a narrow width, was
relatively advantageous for improving thermal comfort.
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Select site
l Tool : ENVI-met
Create L .
: — Location : Busan Sasang Industrial Complex
modeling

Model size : 3000m x 8000m x 200m (150 x 400 x 100 grids)

|

Simulation and
Analysis

Weather data : 2023.08.07 13:00~15:00 (Source: KMA)
— Input : AWS (temperature, wind speed, wind direction, humidity et al.)
Output : Potential air temperature, PET, PMV, SET, UTCI et al.

|

Create scenario

2 — tree : Ping, Robinia
modeling

Model size : 3000m x 8000m x 200m (150 x 400 x 100 grids)

J Deployment : y-axis 6-scenariol, y-axis 1-scenario2

Weather data : 2023.08.07 13:00~15:00 (Source: KMA)
Result Analysis — Input : AWS (temperature, wind speed, wind direction, humidity et al.)
Output : Potential air temperature, PET, PMV, SET, UTCI et al.

Fig. 1. Flow chart.
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Fig. 2. Location of Sasang industrial complex.
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Fig. 3. Sasang industrial complex modeling (a), simulation 1 (b), simulation 2 (c).

Table 1. Scenario organization

Scenariot Scenario2
Tree Pine Robinia Pine Robinia
Tree size (m) 7x7x15 Tx7x12 7x7x15 Tx7x12
y-axis 6 1
mtree -tre-e )
Schematic # building i building
diagram
_ P mlw® _ NENN BN BEN ARN]
Grid 150x400%100
Pixel (m) 20x20x2
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Il 31.45t032.20°C B 3145t03220°C
Bl 3220t032.95°C I 3220103295°C
B above 32.95°C B above 32.95°C
Min: 26,24 °C Min: 3159 °C
Max: 33.55 °C Max: 33.77 °C

U

(©

Figure 1:

SASANG_rotate_z200_case2_rob
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Xy Cut at k=3 (2=1:4000 m) abave terrain

Potential Air Temperature
I below 26.95 °C
Bl 26.95t027.70 °C
I 27.70to 2845 °C
[ 28.45t029.20°C
[ ] 2920t02995°C
[ 2995t030.70 °C
[ 30.70to 3145 °C
B 31.45t032.20°C
B 3220t03295°C
I above 32.95 °C
Min: 32.02 °C

Max: 33.78 °C

Fig. 4. Potential air temperature Sasang industrial complex modeling (a), simulation 1 modeling using Pine (b), simulation
1 modeling using Robinia Pseudoacacia (c), simulation 2 modeling using Pine (d), simulation 2 modeling using Robinia
Pseudoacacia (e).
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Table 2. Thermal comfort comparison - Pine

31

14:00 Nomal Scenario1 Scenario2

Potential air Max 33.57 33.55 33.55
temperature (°C) Min 31.95 26.24 27.36

Max 59.30 59.30 59.27
PET (°C) :

Min 33.84 23.32 24.61

Max 6.72 6.71 6.60
PMV

Min 1.99 -0.20 0.15

Max 4318 4322 42.86
SET (°C) :

Min 31.80 31.47 31.62

Max 4251 42.47 4234
UTCI (°C) :

Min 37.65 36.55 36.80
Table 3. Thermal comfort comparison - Robinia Pseudoacacia

14:00 Nomal Scenario1 Scenario2

Potential air Max 3357 33.77 33.78
temperature (°C) Min 31.95 31.59 32.02

Max 59.30 58.59 58.59
PET (°C) :

Min 33.84 34.11 34.68

Max 6.72 5.13 5.14
PMV

Min 1.99 2.02 213

Max 4318 43.80 4355
SET (°C) :

Min 31.80 33.84 34.10

Max 4251 4317 4326
UTCI (°C) :

Min 37.65 36.50 37.39
U] @20f| 4= ZAj7]&0] 27.36 - 33.55°C, PET7} Yo W 2L E H| WS I3 204
24.61°C-59.27°C, PMV+=0.15~6.60, SET7}31.62°C  ¥AE EAskGict. 1 Ak L FpT)
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43.80°C, UTCI+= 36.50°C - 43.17°C= YEITH A
2] 20| A= ARl 71201 32.02°C - 33.78°C, PET7}
34.68°C - 58.59°C, PMV+=2.13~5.14, SET7} 34.10°C
- 43.55°C, UTCI 37.39°C - 43.26°C = e}ttt
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