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Study on the applicability of unsteady calculation method in

thermal insulation design of enclosure structure in cold area

HE Quan ,SHENG Angang ,LIU Dalong
(School of Architecture, Xi'an Univ. of Arch. &. Tech. ,Xi'an 710055, China)

Abstract;: Taking the urban residential buildings in different solar energy resource areas in the cold area as the
research object, Lhasa and Dunhuang are selected in the solar energy enrichment area, Xi'an and Beijing are
selected in the sub-enrichment area, and the heat transfer is calculated by steady-state and unsteady-state methods.
The variation rules of interior wall temperature and wall heat flux intensity of hourly exterior wall during the winter
solstice, as well as building energy consumption are analyzed. It is found that the difference of temperature and
heat flux calculated by the two methods is the largest in Lhasa, while the corresponding difference is the smallest in
Xi'an. The results show that in solar energy enrichment areas, the heating energy consumption of unsteady
calculation is lower; when the hourly difference of outdoor temperature is more than 1. 9°C, the difference of heat
consumption calculated by the two methods is more than 10 % ; with the increase of the daily average temperature of
the difference between the two methods, the difference of heat consumption calculated by the two methods shows a
significant growth trend, and the maximum difference is more than 60%. Because of the significant outdoor
temperature fluctuation caused by solar radiation, the unsteady heat transfer of the enclosure structure is more

suitable, which is closer to the result of dynamic energy consumption simulation.

Key words: thermal insulation design; dynamic simulation; surface inside face temperature; heat flux; heat con-
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Tab. 1 The structure of the wall

1@1% P 143#1?@ 7 #Lrﬁri
G5 Ko/W =+ (m-C)"! gtr D
1 1)20 mm KIBTHI 2)240 FEEE 3)20 mm KIBTPIK 1. 97 4.13
2 1)20 mm /KIBEHH 2)370 FERE 3)20 mm K PRS2 1. 47 5. 83
3 1)20 mm KJBEPH 2)60 mmXPS #x 3)240 %% 4)20 mm KB 0. 40 4. 81
4 1)20 mm KJRFFIE 2)60 mmXPS # 3)200 mm TR EE+ 5 4)20 mm /KIBTPIE 0.43 3. 64
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Fig. 1  Architectural model
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Tab. 2 The heat division and solar radiation of four cities

. A KR 12 HH¥) B4t &
Wi HRTHK , ,
MJ/(m® - a) MJ/(m® - d)

PIBE 8 703. 85 25.03

FEEL AKX
Eigc) 7 241. 09 15. 88
g 4 850. 50 10. 20

FEE BX
Jbgt 6 281.99 13.71
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Fig. 2 The outdoor integrated temperature t,, and outdoor air

temperature t. in the four regions
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Fig. 4 The heat flow and heat consumption calculated in

two methods in Lhasa
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