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Establishment of new evaluation parameters for thermal performance of

Lhasa residential building envelope structure

ZHAO Qun', XIE Yijian®*, LI Zhengrong*
(1. College of Architecture and Urban Planning, Tongji University, Shanghai 200092, China;
2. School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: The Lhasa area is cold in winter, but solar energy resources are abundant. In the technical analysis of
improving the local indoor thermal environment in winter, reducing the local indoor heat loss and enhancing the wall
solar heat utilization have produced different requirements for the insulation and heat storage performance of the
envelope structure. In order to balance this demand and make the envelope structure achieve the best improvement
effect on the indoor thermal environment, this paper studies the relative strength of the envelope structure’s heat
storage and heat transfer performance and its influence on the indoor heat conduction of the envelope structure.
First, by using the Laplace transform method, the RSHST number of wall thickness, material thermal conductivity
and volume heat capacity is obtained to evaluate the relative strength of heat storage performance and heat transfer
performance of envelope structure. Then Energy plus simulation is used to analyze the effect of different RSHST
values on the thermal conduction and wall temperature of the inner wall of the enclosure structure in Lhasa in
winter. Finally, the average temperature of the inner wall at night and the heat conduction per unit area of the inner
wall at night are used as indicators to obtain the local enclosure structure RST The design recommendation value.
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Tab. 2 Basic parameters of verification group wall

i TR A/o JEE/m SR EE/(W - (m-K) '] #E/ (kg - m 7)) WE/) - (kg - K) '] RSHST

w0, 1 4.0 0.325 1.3 1081 820 268. 4
w0, 2 4.0 0.5 2 703 820 268. 4
w0, 3 4.0 0.5 2 1 081 533 268. 4
w0, 4 4.0 0.5 2 872 661 268. 4
w0, 5 4.0 0.125 0.5 2 810 820 268. 3
w0, 6 4.0 0.125 0.5 1 081 2132 268. 4
w0, 7 4.0 0.125 0.5 1743 1322 268. 3
w0, 8 1.5 0.325 0.5 416 820 268. 4
w0, 9 1.5 0.325 0.5 1 081 315.5 268. 4
w0, 10 1.5 0. 325 0.5 671 508 268. 3
w0, 11 1.5 0. 845 1.3 160 820 268. 4
w0, 12 1.5 0. 845 1.3 1 081 121. 4 268.5
w0, 13 1.5 0. 845 1.3 416 315.5 268.5
w0, 14 1.1 0. 45 0.5 217 820 268.5
w0, 15 1.1 0. 45 0.5 1 081 164. 6 268. 4
w0, 16 1.1 0. 45 0.5 484 367.5 268. 4
w0, 17 6.2 0. 325 2 1664 820 268. 4
w0, 18 6.2 0. 325 2 1081 1262 268. 4
w0, 19 6.2 0. 325 2 1341 1017 268. 4
w0, 20 6.2 0.211 1.3 2 564 820 268. 3
w0, 21 6.2 0. 211 1.3 1081 1 945 268. 3
w0, 22 6.2 0.211 1.3 1665 1263 268. 4
w0, 23 7.3 0. 275 2 2 322 820 268. 3
w0, 24 7.3 0. 275 2 1 081 1762 268. 4
w0, 25 7.3 0. 275 2 1584 1202 268. 3

F3 TWHA=1. 1 BEERSHE

Tab.3 Basic wall parameters of experimental group 1/6=1. 1

LS TR A/8 JERE/m SMEAE/[W - (m-K) '] @/ (kg - m?)  HE/[) - (kg - K) '] RSHST

wl 1.1 0. 45 0.5 217 410 189. 8
w2 1.1 0. 45 0.5 217 820 268.5
w3 1.1 0. 45 0.5 325.3 820 328.7
wid 1.1 0. 45 0.5 434 820 379. 6
wd 1.1 0. 45 0.5 542 820 424.3
w6 1.1 0. 45 0.5 650. 5 820 464. 8
w7’ 1.1 0. 45 0.5 650. 5 957 502. 1
w8 1.1 0. 45 0.5 650. 5 1 094 536. 9
w9 1.1 0. 45 0.5 650. 5 1230 569. 3

wl0 1.1 0. 45 0.

al
S
oo
[S2]

1833 600.0
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Tab. 4 Basic wall parameters of experimental group 1/8=4.0
AU TR A/ B /m  SMEH/[W-(m-K) '] EE/(kg-m?) s /[J(kg - K) ']  RSHST

wl 4.0 0. 325 1.3 540. 5 820 189. 8

w?2 4.0 0. 325 1.3 1 081 820 268. 4

w3 4.0 0. 325 1.3 1621.5 820 328.7

wi 4.0 0. 325 1.3 2162 820 379.5

wb 4.0 0. 325 1.3 2702.5 820 424. 3

w6 4.0 0. 325 1.3 1 081 2 460 464. 8

w7 4.0 0. 325 1.3 1 891.5 1 640 502.0

w8 4.0 0. 325 1.3 2162 1 640 536. 7

w9 4.0 0. 325 1.3 2162 1 845 569. 3

w]10 4.0 0. 325 1.3 2416 1 834 600. 0
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