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Abstract; In this paper, a set of solar energy heating system is designed for the renovated
energy-saving rural houses (test building), which is compared with the winter operation of
the houses heated by coal heating furnace(comparison building). The temperatures of the
outdoor and of interior wall show that: Under the same sunny and cloudy weather condi-
tions, the average indoor temperature is above 16.5 ‘C , with temperature fluctuation range
below 3.8 °C for the test buildings, while the respective temperatures are respectively 14, 6 ~

15. 4 °C and above 6.6 °‘C for the comparison building; The average temperature of the inte-
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rior wall is 12. 9 °C , with fluctuation range about 1.0 °C for the test building, while the re-

spective temperatures are respectively 8. 5 ‘Cand above 5.0 °C for the comparison building.

The concentration test of PM2. 5 and CO, for indoor air shows that the figures are within the

standard limits in the test building, while they are far beyond the standard limits in the com-

parison building. Through the whole winter energy-consumption test, the results show that

the test building has saved 3 390 kW - h electricity and lessened 79. 4% of CO, emissions

compared with the comparison building. Therefore, it is better for rural houses in northern

cold regions to apply the solar energy heating because of its advantages in comfort, energy

saving and environmental protection.

Key Words: rural house; solar energy heating; thermal stability; thermal comfort; air quality
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