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Abstract; An integrated analysis of the impact of traditional settlement spaces in regions
characterized by a mild and humid climate on the wind environment is conducted. Field
investigations are utilized alongside Computational Fluid Dynamics( CFD ) software to simulate and
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analyze the wind environment of the overall settlement and individual buildings within the
settlement. Specifically,three typical courtyard houses in Fengtai Village are selected for analysis,
exploring the influence of different length-to-height and width-to-height ratios on the wind
environment of the settlement. Considering the combined effects of the overall street and alley
structure and building density within the settlement, the winter wind speed in Fengtai Village
exhibits a general distribution pattern of being higher in the northeast and lower in the southwest,
while in summer,the wind speed within the settlement shows an increasing trend from the village
entrance towards the northeast direction,indicating a generally favorable wind environment within
the settlement. Simulation analysis yields the optimal spatial configuration for the courtyard
houses, with a width-to-height ratio of 6 and a length-to-height ratio of 7. 2. The wind environment
within the settlement is influenced by a combination of street and alley structures, prevailing
seasonal winds,and building morphology and density. Traditional settlement spatial configurations
demonstrate efficient adaptation to regional wind environments and effective utilization of local
microclimate conditions. It is recommended that this spatial shape should be followed in the future
settlement protection planning and regional architectural design to ensure optimal settlement
environments.
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hot and humid areas with gentle winds
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Table 1 Typical wind speed in areas with gentle

winds throughout the year m/s
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Fig. 1 Fengtai Village's built environment
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Fig.3 Comparison chart between simulated values

and measured values
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Fig. 4 Survey drawing of a typical triple-courtyard

residence in Fengtai Village based on field

investigation
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Table 3 Wind speed characteristic values of

JZ5 under different width-to-height ratios

W FE NG T XGHE AR/ (mes )

5 1 2 3 4 5 6 7

al 4.8 1.665 0.912 0.337 0.259 0.315 0.929 1. 799
a2 5.4 1.640 0.987 0.348 0.287 0.638 1.651 1.795
a3 6.0 1.645 0.927 0.360 0.290 0.458 1.362 1. 780
a4 6.6 1.645 0.880 0.326 0.279 0.351 1.035 1. 735

a5 7.2 1.630 0.991 0.353 0.264 0.316 0.757 1. 670
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Table 4 Wind speed characteristic values of

JZ10 under different width-to-height ratios

I SEw ANTRLI A5 KGR AR/ (mes ~ 1)
gis 1 2 3 4 5 6 7

bl 3.6 1.537 0.821 0.514 0.339 0.717 1.085 1.910
b2 4.2 1.5320.816 0.521 0.346 0.415 1.732 1. 909
b3 4.8 1.576 0.806 0.386 0.351 0.398 1. 174 1. 865
b4 5.4 1.5360.748 0.532 0.366 0.707 1.631 1.798

b5 6.0 1.420 0.631 0.431 0.387 0.638 1.494 1. 721
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Table 5 Wind speed characteristic values of

JZ13 under different width-to-height ratios

BER B NG S XGEE AR/ (mes )

HE5 1 2 3 4 5 6 7

cl 4.8 1.2220.515 0.374 0.338 0.423 1. 151 1.523

2 5.4 1.227 0.571 0.383 0.338 0.423 1. 151 1.523

3 6.0 1.240 0.595 0.390 0.370 0.531 0. 780 1. 667

c4 6.6 1.259 0.527 0.372 0.351 0.746 1. 179 1. 623

¢S 7.2 1.260 0.531 0.367 0.344 0.763 1. 131 1.510
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Fig.7 The influence of varying width-to-height

ratios on the wind environment of JZ5
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Fig. 8 The influence of varying width-to-height

ratios on the wind environment of JZ10
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Table 6 Wind speed characteristic values of

JZ5 under different length-to-height ratios

KB K A1 A5 KGR AEAE/ (mes =)
S5 1 2 3 4 5 6 7

d1l 9.0 1.649 0.940 0.363 0.305 0.324 1.362 1. 781
d?2 10.2 1.645 0.927 0.360 0.298 0.458 1.362 1. 781
d3 11.4 1.645 0.927 0.360 0.290 0.458 1.362 1. 780
d4 12.6 1.606 0. 848 0.404 0.279 0.397 1.328 1. 816

d5 13.8 1.634 0.903 0.407 0.268 0.459 1.363 1.782
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Fig. 10 The influence of varying length-to-height

ratios on the wind environment of JZ5
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Table 7 Wind speed characteristic values of

JZ10 under different length-to-height ratios

MR K A1 A5 KGR AEAE/ (mes =)
R A | 2 3 4 5 6 7

el 8.4 1.4840.871 0.454 0.368 0.434 0.434 1.350
€2 9.6 1.488 0.750 0.421 0.367 0.370 0.762 1. 810
e3 10.8 1.576 0. 806 0.386 0.351 0.398 1. 174 1. 865
e4  12.0 1.547 0. 852 0.451 0.346 0.659 1. 608 1.916
e5 13.21.583 0.917 0.435 0.338 0. 624 1.471 1.975
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Fig. 11 The influence of varying length-to-height
ratios on the wind environment of JZ10
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Table 8 Wind speed characteristic values of

JZ13 under different length-to-height ratios

PR K TR i KA AE A/ (mes ")
R A | 2 3 4 5 6 7

1 4.8 1.273 0.537 0.381 0.339 0.514 0. 947 1. 656
2 6.0 1.2350.560 0.372 0.347 0.486 0.900 1. 587
A 7.2 1.240 0.595 0.390 0.370 0.531 0. 780 1. 667
A 8.4 1.216 0.658 0.384 0.337 0.705 1. 053 1. 666
9.6 1.209 0. 651 0.360 0.327 0. 632 0.935 1. 660
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