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Thermal environment optimization design of rural residential buildings in
severe cold regions of northeast China
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Abstract; In order to improve indoor thermal comfort and reduce the energy consumed for heating in rural
residential buildings in severe cold regions of northeast China, the paper analyzed the influencing factors using field
survey and software simulation and established the heating energy consumption prediction model. The paper studied
the influence factors of shape coefficient, window to wall ratio, heat transfer coefficient of building envelope,
orientation, absorption coefficient, thermal inertia, attached sunspace, snow cover with the help of BES - 01
temperature recorder and DeST—h software. The results showed that the shape coefficient, windows to wall area ratio
and heat transfer coefficient were positively correlated with heating energy consumption, the best orientation is south
and southeast, absorption coefficient was negatively correlated with heating energy consumption, attached sunspace
can effectively improve indoor thermal environment, and snow cover can play a role in roof insulation. The
prediction model can provide design basis for rural energy-saving residential buildings. The paper can guide and
improve energy efficiency design level of rural residential buildings in severe cold regions of northeast China.
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Tab.1 Thermal environment influence factors of rural residential

buildings in severe cold regions (I)
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Tab.2 Thermal environment influence factors of rural residential

buildings in severe cold regions (II)
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Fig.5 Impact of different orientation on heating energy consumption
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Fig.9 The influence of insulating layer on indoor temperature
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Tab.4  Coefficients of multiple linear regression models
b, a b c d e I R?
] 6.82 99.52 128.74 -5.41 -32.30 135.55 1.00
BT 072 60.18  105.05 -3.08 -29.01 123.96 1.00
FFIEK -8.82 2528  81.00 -1.26 -24.67 110.22 1.00
I IR 462 7321 9383 -4.10 -23.64 101.86 1.00
Eigla 1.74 6338 89.10 -3.50 -23.17 98.94 1.00
K#H  -11.53 1641  73.41 -0.83 -23.15 105.04 1.00
BIES/RZ W 51.84 100.78  75.02 -4.17 -65.45 73.07 1.00
T -0.54 49.78 78.37 -2.63 -21.53 93.07 1.00
Wik -1.86 45.66 72.43 -2.58 -19.82 88.41 1.00
TLBH -5.70 3734 6691 -2.13 -18.38 85.46 1.00
A -1.30 44.05 71.13 -2.44 -19.52 86.09 1.00
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