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Study on outdoor thermal comfort of old residential area in Tianjin
YUAN Jingyu, TIAN Kaiyue, YAO Sheng
(School of Architecture & Art Design, Hebei University of Technology, Tianjin 300130, China)

Abstract: As a main place in which to carry out outdoor activities for the elderly, it is particularly
important for the outdoor space of the residential area to have a good thermal comfort environ-
ment. Taking three typical layouts of the old residential areas in Tianjin as the research object,
the field measurement and questionnaire survey were performed to understand the thermal sensa-
tion of the elderly and analyze the distribution rule and existing problems of the thermal environ-
ment parameters at different locations in the community. At the same time, the function relation-
ship between the thermal sensation vote and the physiological equivalent temperature (a kind of
thermal comfort index) based on the measured value was determined. The results show that the
thermal neutral physiological equivalent temperature of the elderly is about 21.3 C, and that the
thermal comfort range is 16. 5~26. 2 ‘C. Finally, a spatial layout optimization of the typical resi-
dential area was conducted, with the Phoenics and Ecotect software used to simulate and analyze
the thermal environment of the optimized outdoor space. Thus, it is suggested that the outdoor
space design of a residential area, based on the outdoor thermal comfort, should adopt the mixed
layout mode in which the building is surrounded in wind direction and that the interior of the resi-
dential area should be arranged in a row.
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Fig. 1

Distribution of measuring points in residential area
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Fig. 2 Temperature distribution at different locations
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Fig. 3 Humidity distribution at different locations

UINES I S N T [ D DRIBE 882) -  NRR B/
W AT AR/ T T 3 KU A 22 L A /N T
ARG e R o RS 18] 16 Bl 25 (8] I 5 32 07 B 14 5 T 22
SRR T ARG W A5 2 52 A7 5 A e B AE K
IO PRS2 M0 o 0 3 b A DX DX A D XL vl i
1.8 m/ss %2 UMM 72 HLDW 6 2 by 2 S0 A1 ) i
A 2 S B . AR BURVEE 77 BL LU )0 4~
6 Fh A5 AL R 114 XU T 5 3 T 2R e A 4
6 T8 BB 1] AU WU R L T A 5 pl T o 2 A
SR AT Sy GHP AR . A o B0 s T XL 2
FAXEPAR . 3 A Ja AT X 52 e HR A 7 5 B2 L
M T AR BTG 3/ e @ U A R 1 R
Wi N AR REAE 0.8 m/s ey i HL A 22 HL D) oy
T VG 0 A SR KU

A —— e SR

20} ~— i
‘—:n 1.6}

E 12

123456 7809101012
5%
[ I N

Fig.4 Wind speed distribution at different locations
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