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Abstract

With the acceleration of urbanization, the population density is gradually increasing, and the de-
velopment of high-rise buildings has become a trend. This high-density development model has a
significant impact on the urban microclimate. To address this challenge, this study discusses the
impact of greening building walls in different urban densities. Based on 100% vertical greening,
this study designed 12 scenarios with different greening ratios (0%, 35%, 65%, 100%) for low,
medium, and high density urban environments. Through the analysis of wind speed and tempera-
ture at pedestrian height, we found significant differences in wind speed and temperature across
different densities and directions. Whether or not greening is present, as urban density and building
height increase, wind speed at pedestrian height gradually increases. However, greening configu-
rations have a significant inhibitory effect on wind speed, which gradually decreases as the greening
ratio increases. In particular, buildings with a 35% greening ratio can significantly reduce wind
speed and achieve optimal cooling effects across all densities. Under medium and low densities,
this configuration can reduce wind speed by at least 7% and temperature by 7%. Additionally, this
study found that high-density urban areas have higher pedestrian wind fields, while medium and
low-density areas have higher average temperatures but lower wind speeds. Greening designs on
the west side of the leeward face can more effectively reduce wind speed and temperature.
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Table 1. Architectural model and planting layer medium setting diagram
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T (AT XA EE) S X 1) 8 18 (2 BRAEIE) 2 35y, DARIHAT NS 1.5 m (FE @ 54 1 AR) &b
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Figure 1. Schematic diagram of boundary conditions
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Figure 2. Urban concept setting and measurement point configuration diagram
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Table 2. Study area and observation sites
2. MREFA SRk

g FE%
Tk b A5 T
Wk v B 53m
FERA R

S G 1.92 m/s

k + + + + + + + 1\
40% 30% 20% 0% 0% 0% 20% 30% 40%
W>6mis B >6misand<6m/s M<4ms M Cam

TR 29.67°C

R AR AL HERS m 18 m (K5 ). 54 m (Fh35 ). 90 m (F 5 ) AN EHE IS B R E, BB EHN
A& 100%5¢:4k, SALAREEEI(0%. 35%. 65%. 1009%), FLAK o m# v 45 FE e B AN [A) A b M 12 A
BT 58, W 3 AR, FRERIS GRS A5 1Dk T #4017 7 18 2 [ XU 5 0L PR 50

Table 3. Summary table of variable types
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Table 4. Analysis table of 1.5 m high Z-axis wind environment simulation results for each scheme
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0
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E 04
® o3
= 0.2
0.1
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Figure 3. Summary table of 1.5 m high Z-axis wind speed change trends for each scheme
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Table 5. Analysis table of 1.5 m high Z-axis thermal environment simulation results for each scheme
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Figure 4. Summary table of 1.5 m high Z-axis wind speed change trends for each scheme
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