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Evaluation software for the urban regional thermal environmental
analysis for regulatory planning
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Abstract; At the regulatory detailed planning stage, the regulatory planning parameters which influenced thermal
environment were classified and the new standard effective temperature, wet bulb globe temperature, urban heat
island intensity were all considered as the thermal environmental evaluation index. Based on the developed urban
regional thermal climatic prediction model, one-variable method was adopted to analyze the effects of different
regulatory planning parameters on these evaluation index. The hourly simplified models of each evaluation index
were obtained and showed rapid, simple, and accurate characteristics by comparing with the original model. By
combining the data input module, the meteorological parameter maintenance module, the regulatory planning
parameter maintenance module, graph presentation module, data output module and the hourly simplified
calculation models of evaluation index, the thermal environmental evaluation software for urban detailed regulatory
plan was developed and then applied to a field study in Guangzhou. Hourly thermal environmental indicators OUT-
SET", UHII, and WBGT of four test blocks were obtained and the spatial visualizations were realized. Results
showed that the average OUT-SET " within the whole research regions ranged from 28 °C to 30.5 °C, and the
maximum WBGT varied between 29 °C and 30 °C. The UHII of block 1 to 3 varied between 0.4 C and 1.2 C while
that of block 4 had the urban cool island effects. Thus, it reveals that different regulatory detailed planning
indicators have important impacts on the thermal environmental parameters.
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Structure flow chart of the urban regional thermal

Fig.1

climatic prediction model
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Tab.1 Values and variation ranges of Benchmark test conditions
TSI TEH BRI TAE
R SH A NGNS

I (B)) 0.20 0.1~0.34
HRE(B,) 2.50 0.5~5
HFRZE AR (B,) 0.50 0~1
HFARSE IR (B,) 0.73 0.45~1
SRR BRI R (Bs)  0.50 0.08~0.88

BT (B,) 0.50 0~1

WE RS S 75 % B,) 0.20 0~0.65
FO TR TR (U,) 0.20 0.15~1
MU TR 32 (U,) 0.20 0.15~1
4 e )
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Tab.2  Thermal comfort index OUT-SET " values at multiple times derived from linear regression analysis towards the residential

building type

OUT-SET * IR RSE TS A SR e
B B, B, B, B, Bs By B, U, U, U, U, WHOR R square
2:00 -10.34  -2.61 -2.84  0.15 0.07 -021  0.15 -020 =376 -2.02  -4.19 35.35 0.965
5:00 -10.59  -2.67 -2.91 0.16 0.07 -0.21 0.15 -0.20 -3.85 -2.06 -4.29 35.42 0.972
8:00 -10.57 -2.67 -290  0.16 0.07 -0.21  0.15 -0.20 -3.84 -2.06 -4.28 38.48 0.978

1100 -9.62 -243 -2.64  0.14 0.06 -0.19 014  -0.19 -3.50 -1.88 -3.90 34.41 0.981
1400 -9.03 -228 -248  0.13 0.06 -0.18  0.13 -0.17 =329 -176  -3.66 39.14 0.983
1700 -9.28 -2.34 -255  0.14 0.06 -0.19 0.4  -0.18 -3.38 -1.81 -3.76 37.91 0.976
2000 -3.80 -0.96 -1.04  0.06 0.03 -0.08  0.06 -0.07 -1.38 -0.74 -1.54 32.80 0.968
23.00 -3.66 -0.92 -1.01  0.05 0.02 -0.07  0.05 -0.07 -1.33 -071 -1.48 31.83 0.963
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UHII of UDC model and simplified model
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Structure chart of the thermal environmental evaluation

Fig. 3

software at the urban regulatory detailed planning
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