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Study on Assessment Method for Comprehensive Thermal Performance

of Existing Building Envelopes

YANG Changzhi, LEI Xiaohui,ZHANG Ling, WANG Lin
(College of Civil Engineering, Hunan University ,Changsha 410082, China)

Abstract: This paper proposed a method for the comprehensive thermal performance assessment (equivalent
heat transfer coefficient) of building envelopes in existing buildings. This method is based on the index evalua—
tion and equivalent energy consumption model, which integrates many evaluation indexes into an equivalent in—
dex. The thermal performance and energy—saving potentiality of the building envelope are evaluated by calculat—
ing and comparing the heat transfer coefficient of the two equivalent energy consumption models. It is shown that
only measurement of indoor and outdoor temperature is needed, while measurement of every parameter in the en—
velope structure is not needed, which can overcome the difficulties in testing the existing buildings with complex
structures. The proposed method can assess the total thermal performance of building envelope rapidly and evalu—
ate the necessity of retrofitting before energy—saving renovation.
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Tab.1 Basic parameters of existing building
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Tab.3 Indoor and outdoor temperature
SEBRESMNEEE/C SR N EE/C FRifEE ML/ C ANV E R FBEERIALZ NTRLEE tx,/°C
tou(24) £(24) tin(24) K=0.265 K=0.344 K=0.712 K=1.204 K=2.185
13.39 16.58 22.92 2472 24.28 22.88 21.58 19.74
13.31 16.57 22.83 24.72 24.26 22.84 21.48 19.57
1321 16.56 2273 24.70 24.23 22.79 21.38 19.40
1321 16.56 22.62 24.66 24.18 2273 21.26 19.24
13.15 16.55 2251 24.61 24.13 22.66 21.14 19.08
13.10 16.50 22.40 24.56 24.06 22.58 21.02 18.92
13.03 16.50 22.28 24.50 24.00 22.50 20.89 18.77
12.96 16.46 22.17 24.44 23.93 2241 20.77 18.62
12.93 16.44 22.06 24.38 23.85 22.32 20.65 18.47
12.97 16.39 21.95 24.31 23.78 22.24 20.53 18.33
13.07 16.37 2142 23.40 2291 2148 19.86 17.81
13.22 16.37 22.08 24.17 23.68 22.29 2071 18.71
13.31 16.38 2238 24.54 24.06 22.65 21.08 19.04
13.54 16.38 2257 2478 24.30 22.86 21.29 19.20
13.73 16.40 2271 24.97 24.49 23.02 21.44 19.31
14.22 16.43 22.27 24.46 23.98 22.47 20.86 18.67
14.66 16.44 22.66 24.94 24.46 22.95 21.34 19.17
15.13 16.43 22.87 25.22 24.74 23.22 21.59 19.40
1572 16.41 23.03 25.44 24.96 23.40 2176 19.55
16.01 16.43 23.14 25.61 25.13 23.54 21.90 19.66
16.07 16.49 2281 25.26 2478 23.16 21.48 19.22
15.80 16.66 2230 2470 24.20 2257 20.86 18.62
15.37 16.57 21.98 2435 23.85 2223 2051 18.32
15.12 16.54 21.75 24.10 23.60 22.00 20.26 18.13
33 HE4ER Ap = 0.061K*> - 0.361K + 0.514  R*>=0.996
33.1 FWINBREAIE R HE Ap'= 0.190K> - 0.522K + 0.382  R>=0.967
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Tab.4 Heat transfer coefficient and deviation of

K A A’
0.265 0.411 0.240
0.344 0.406 0.235
0.712 0.300 0.128
1.204 0.159 0.012
2.185 0.019 0.152
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Fig.4 The relation graph between heat transfer coefficient

and deviation of correlation coefficient
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