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Energy Efficiency Technology Suitability Evaluation
Research on Building Envelope System of Near
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Abstract : The objective is to establish energy efficiency technology suitability evaluation system of
building envelope of near zero energy in different climate zones. The analytic hierarchy process
( AHP) was used. According to the thermal performance index of non-transparent envelope in the
national technical standard for near-zero energy building,the thermal insulation technology system
of non-transparent envelope in different climate zones was designed. Five insulation materials and
systems, such as molded polyphenylene board, graphite polyphenylene board, polyurethane board,
rock wool board and vacuum insulation board, were tested on the weather resistance of building
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external walls for different areas. According to the evaluation system, the suggestions are put

forward that, molded polyphenylene board, graphite polyphenylene board are given priority to be

used in severe cold and cold climate zones, heat insulation coatings are used in hot summer and

cold winter and hot summer and warm winter climate zones,and also need consider the shadings.

The evaluation system can be reference to the design of near zero energy building envelope.

Key words : suitability ; envelope structure ; analytic hierarchy process( AHP) ;evaluation system
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Table 1 Demonstration projects information
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Fig.1 Levels of building envelope suitability evaluation index in each climate zones
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Table 2 Weight analysis of severe cold climate zone
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Table 3 Weight analysis of cold climate zone
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Table 4 Weight analysis of hot summer and cold winter climate zone
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Table 5 Weight analysis of hot summer and warm winter climate zone
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Table 6 Average heat transfer coefficient of external

walls of residential buildings
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Table 8 Results of weather resistance , freeze-thaw resistance and impact resistance of insulation materials
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