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Optimization analysis on indoor thermal environment of
rural residential buildings in Guangdong Province
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Abstract ;: New-built rural residential buildings in Guangdong province have the tendency of multilayer and courtyard
disappearance, resulting in the change of the indoor thermal environment. Three typical buildings are selected to
measure the parameters of indoor thermal environment in order to understand the status quo of indoor thermal
environment in new-built rural residential buildings in Guangdong. It's found that there are several defects count
against indoor thermal environment on the basis of comparative analysis. Thus, optimizations were made for design
strategies such as shading, insulation and natural ventilation in low-rise buildings with/without patios. There are
effective measures to improve the indoor thermal environment in summer of low-rise buildings with patios like the
shading roof, increasing height of skylight and skylight placed under the wind direction. Numerical analysis was
conducted to quantify the energy and comfort performance of these design strategies. Stilt floor was found to be a
good way to build semi-open spaces in low—rise buildings without patios.
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Fig 1 The view of measured objects
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Fig 2 Measuring points’ setting in measured objects
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Table 1 Measurement apparatus and its precision
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Fig 3 Air temperature and relative humidity distribution of rural residential with courtyard in summer
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Fig 4 Air temperature and relative humidity distribution of rural residential without courtyard in summer
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Fig 5§ Air temperature and relative humidity distribution of traditional residential in summer
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Table 3 The working condition explanation and optimization

of the ventilation for rural residential with courtyard
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1 0.216 0.224 15.61
TH 1 2 0. 264 0.319 33.27
3 0.327 0. 385 42.72
1 0.217 0.57 0.229 2.17 16. 90
TH 2 2 0.275 4.13 0. 341 7.04 36. 64
3 0. 337 2.91 0.398 3.18 44,29
1 0.216 0.05 0.226 0.79 16. 36
TH 3 2 0.270 2.24 0. 330 3.44 34.74
3 0.329 0. 60 0.379 —1.57 43.15
1 0.194 —9.82 0.173 —22.89 10. 75
TH 4 2 0.232 —12.02 0.282 —11.59 21.97
3 0.321 —1.95 0.419 8.72 42,02
1 0.223 3.35 0.239 6.77 18.51
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Fig 15 Percentage accepted of thermal environment in rural residential with courtyard in summer
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Fig 16 Percentage accepted of thermal environment in rural residential without courtyard in summer
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