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Numerical Simulation of the Yearly Heating Load of Two Typical Rural Buildings in Cold Area
Ji Yongming Fan Yujing Hu Songtao
( School of environmental and municipal engineering, Qingdao University of Technology, Qingdao, 266033 )

[ Abstract ] With the high-speed development of economy, the energy consumption of rural residence in north China has
increased rapidly. So, it is of great practical significance to study the energy-saving technology suitable for northern rural residence.
The key parameters of rural residence in cold area were investigated firstly. Then, the heating energy consumption of two typical
rural residences was simulated using DeST based on the investigation result. Last, the optimization suggestions for rural residential
energy saving were given based on the above analysis results. It can provide references for the upgrading and renovation of rural
residential buildings in cold areas. Investigation results show that there are some problems for the rural residence in cold area, such
as the lack of scientific design of structure, the failure of the envelope thermal performance in meeting the design standards, and the
poor air tightness of building. Simulation results of two typical rural residences show that new rural residence (built after 1990)
have no obvious energy saving effect on the traditional one (built before 1990). The results of single factor analysis show that air
tightness has the most significant effect on residential heating energy consumption. The results of multi-factor impact analysis show
that the relative energy saving rates for the new and traditional rural residence in heating season are 59% and 50% respectively, and
the cold air heat consumption ratio are 15% and 12% respectively, when the design parameters of them meet the relevant provisions
in GB/T 50824-2013.This research shows that there is a great energy conservation potential for the rural residence in cold area.
When formulating energy-saving transformation strategies, the optimization focus should be given full consideration to the

improving of building air tightness.
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Table 2 Envelope materials and heat transfer coefficient
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Table 3 Kitchen people, equipment and light schedule

when the number of residents is 2

WE o 1 2 3 4 5 6 7 8 9 10 11
ABZ 0 0 0 0 0 0306 0 0 0 0 06
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Table 4 Kitchen people, equipment and light schedule

when the number of residents is 3
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Table 6 Living room people and light schedule
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Table 7 People and light schedule of bedroom
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Table 8 Kitchen people, equipment and light schedule

when the number of residents is 2
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Table 9 Kitchen people, equipment and light schedule

when the number of residents is 3
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Table 10 People and light schedule of master bedroom
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Table 11 Living room people and light schedule
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Table 12 Bedroom people and light schedule
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Table 13 Toilet people and light schedule
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Table 14 Hovel light schedule
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Fig.3 DeST 3D architectural model
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Table 15 Parameter settings of people and light
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Table 16 Improvements of building envelope and heat transfer coefficient after improvement
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Table 17 Energy consumption under different

optimization measures
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Fig.4 Residential heating energy consumption under
different building airtightness
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Fig.5 Heat consumption ratio of cold air under different
building airtightness
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Fig.6 Heating energy consumption after optimization
measures
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