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Climate Change and Its Impact on Building Energy Design and Strategies in Western Region of China
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Abstract: We have directed at the climatic and local resident characteristics of the western region of China. We assessed the area of
current lifestyles and customs, and living environments, both physical measurements and questionnaire surveys. It is founded on
Japan-China joint research (Professor Jiaping Liu, Xi’an University of Architecture and Technology). In this paper, we describe the
actual conditions of traditional houses and on the characteristic abundance of natural energy in the region (Turpan, Su Nan, Chang
Yuan). We are going to develop a new model for saving energy housing adapted to available natural energy sources, with the aim of
constructing traditional houses and apartment buildings reflecting the local climatic conditions. This Bio-Village concept is one of the
nomad settlement plans, and in consideration the lifestyle coexisting the traditional life and livestock industry, we aim to achieve
compatibility of local business development and energy conservation village.
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Fig.14 Measurement results of solar radiation (Turpan)
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Fig.15, Fig.16 Measurement results of temperature and Humidity
of living room in each house (August, Turpan)
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Fig.17, Fig.18 Measurement results of temperature and humidity
of living room in each house (January, Turpan)

Fig.19, 20 Thermography of radiant wall in winter
(On the bed room side and kitchen side, January, Turpan)

Fig.21 Relationship between PMV and PPD (Jan., Turpan)

Fig.22 Measurement results of solar radiation (Sunan)
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Fig.23, Fig.24 Measurement results of temperature and Humidity
of living room in each house (August, Sunan)
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Fig.25, 26 Measurement results of temperature and humidity
of living room in each house (February, Sunan)

Fig.27, Fig.28 Thermography of “Kang” and Ceiling
(House No.1/Apartment house, Feb., Sunan)

Fig.29 Thermal environmental comfort chart of Sunan

Fig.30 Relationship between PMV and PPD (Feb., Sunan)

Fig.31 Measurement results of solar radiation (Cangyuan)

Fig.32, Fig.33 Measurement results of temperature and Humidity
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Fig.34, 35 Measurement results of temperature and humidity
of living room in each house (January, Cangyuan)
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Fig.36 Results of the degree of satisfaction
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Fig.37 Desired improvements and number of respondents

Table 2 Heat loss coefficient of existing house
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Table 6 Specification of improvement plan

Table 7 Improvement materials Table 8 Steel building frame
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Fig.39 Insulation detailed drawing

Fig.40 Indoor temperature comparison
Table 10 Heating-load calculation (Extended degree-day method)
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Table 11 Condition 4

Fig.41 Heating load according to month
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Fig.42 Annual heating load comparison (Existing, Improvement)

Fig.43 Heat supply system  Fig.44 Thermal insulation foundation

Fig.45 BioVillage design of Sunan Yugur autonomous county
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