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Fg.1 The comparion of buildings externd surface temperature in Kunming (1: January, 2: July)
(a) eagt wdl, (b) south wal, (c) wes wal, (d) north wall
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Fig.2 The buildings rooftop surface temperature, the air temperature nearby the buliding’ s rooftop surface and
the heat flux between the buildings rooftop and the nearby air in Kunming (1: January, 2: July)
(a) rooftop surface temperature, (b) the air temperature nearly the rooftop surface,
(c) heat flux between the rooftop and the nearby ar
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Table 1 The diurnal temperature range and diurnal maximum, minimum temperature of the buildings
external surface of Kunming in January and July(unit: )
1 1 1 1 7 7 7 7
12:00 28.2 07:00 2.5 12.5 25.7 13:00 32.1 07:00 18.0 23.7 14.1
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Fig.3 The comparin of the air temperature nearby the buildings externa surfacesin Kunming (1: January, 2: July)
(a) east wal, (b) outh wall , (c) west wal , (d) north wal
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Table 2 The diurnal air temperature range and diurnal maximum, minimum air temperature near by
the buildings external surface of Kunming in January and July (unit :
1 1 1 1 7 7 7 7
14:00 20.0 08:00 9.3 14.6 10.7 16:00 20.9 06:00 20.5 24.0 7.4
15:00 21.4 08:00 9.7 14.9 11.7 15:00 27.2 08:00 18.1 23.8 9.1
16:00 21.4 08:00 9.2 14.0 10.4 16:00 27.8 06:00 20.5 24.2 9.2
16:00 27.5 06:00 20.1 23.4 7.4
14:00 20.4 08:00 9.1 14.8 11.2 15:00 30.0 08:00 21.0 24.3 9.0
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Fg.4 The heat flux of the building' s external wallsin different hight in Kunming (1: January, 2: July)
(a) east wal, (b) south wall , (c) west wall, (d) north wall
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Fig.5 The comprison between the average heat flux of the building' s externa wals and
the heat flux of the buildings s rooftop in Kunming (1: January, 2: July)
(a) east wal , (b) south wall , (c) west wall, (d) north wall
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Fg.6 The buildings externa surface temperature, the air temperature nearby the building’ s externa surface and the
heat flux between the buildings externa surface and the nearby air of BejinginJuly (1is=uth wdl, 2 iswes wal)
(a) buildins externa surface temperature, (b) the air temperature nearby the buildings externd surface,
(c) heat flux buetween the buildings externa surface and the nearby air, (d) the average of heat flux
J
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Abstract

Urban architecture and the urban heat idand intensty is extremely closdy related. The buildings outsde
surface exhibits unique thermal energy characteristic because it aborbs the lar radiation and therma energy
from people’ s daily life influences buildings. The atmospheric therma energy condition around buildingsis &-
fected inevitably , then the urban climate is afected. The observationa dataof buildings external walls surface
temperature, rooftop surface temperature and the air temperature near the buildings externa surfacesin three
different citiesof Kunming, Beijing utilized. The vertical distribution rule of buildings external surface temper-
ature and air temperature near the buildings externa surfaces, the thermal effect featuresof the wal , and the
rooftop between the nearby atmosphere are analyzed. The comparative anayss on two cities buildings thermal
conditionsisconducted. The following preliminary conclusons are drawn. In the same area, buildings external
walls' surface temperature and the air temperature near the buildings external surfaces are different regectively
from different directions, sea®ns, and heights. Theinfluence of lar radiation on buildings externd walls sur-
face temperature is greater than on the air temperature near the buildings externa surfaces. CGeneraly geak-
ing, the wal’ s surface is a heat ource in daytime, and a heat ank at night. In different areas, there are many
dmilarities and many differencesin the therma energy afect on buildings externa walls. The heat flux of the
buildings' external walls badcaly ispodtivein daytime, is negative at night , and there isan extreme small vaue
just before sunrise in Kunming. Whilein summer of Beijing, the heat flux of the buildings external wallsis ba
scdly negative in daytime and podtive at night. Thisindicatesthat the influence of climate and peopl€e’ s activity
is great to the therma energy efect on the urban buildings externa wallsin different cities. The average heat
fluxes between the buildings rooftop and its nearby air are badcaly postive in different areas and seans.
Buildings rooftop diglaysthe strong heat source effect. The thermal energy effect intendty and the lar radia
tion show a podtive correlation. In summary , the urban building externa surfaces (external wall surfaces, the
surface of rooftop) are different from the ground in the urban region, and is noticeably influential thermal active
surface in the formation of urban climate.

Key words: urban heat idand; buildings externa surfaces; heat source; heat snk



