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Energy—saving Effect Evaluation of Residential Building Based on
Extension Method

CALI Jianguo', SAI Yunxiu

1. School of Civil Engineering, Xi‘an University of Architecture and Technology, Xi‘an 710055, China
2. Department of Architectural Engineering, Xi‘an Technologicadl University, Xi‘an 710032, China

Abstract The energy—saving effect of a new residential building is controlled by various factors. How to evaluate the energy—saving effect
objectively is an important research issue. Based on the extension theory, an extension method which combines qualitative and quantitative
evaluations of the energy —saving effect for residential buildings is proposed. Taking a real project as an example, various factors are
comprehensively considered, and the evaluation indicators and standards of the energy —saving effect for residential buildings are
established. The weight of a factor is determined by a simple correlation function, to avoid subjective speculations in practices. On this
basis, the extension theory is adopted. The matter element model for the evaluation of the energy—saving effect for residential buildings is
constructed. The correlation and the grade are accurately calculated, to objectively and comprehensively evaluate the residential building’s
energy—saving effect. Results show that the proposed approach is effective and efficient and the extension method can be used to estimate
the energy—saving effect of new residential buildings.
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¢ <90, 100> ¢ <70,90> ¢, <40,70> ¢ <20,40> ¢, <0,20>
¢ <0,0.28> ¢, <0.28,0.30> ¢, <0.30,0.33> ¢, <0.33,0.36> ¢, <036,1>
c; <0,1.0> c; <1.0,1.2> c; <1.2,1.5> c; <1.5,2.0> c; <2.0,10>
¢, <4.0,20> ¢y <3.0,4.0> ¢, <2.5,3.0> cs <2.0,2.5> ¢y <0,2.0>
cs <0,1.0> ¢s <1.0,1.5> cs <1.5,2.0> cs <2.0,2.5> cs <25,15>
R,= ce <0,1.0> | Ro= s <1.0,1.5> 5= ¢y <1.5,2.0> Ro= ce <2.0,2.5> R.= ce <2.5,10>
¢; <0,0.8> ¢, <0.8,1.0> ¢; <1.0,1.2> ¢ <1.2,1.5> ¢, <15,15>
cg <0,2.0> cg <2.0,2.5> cg <2.5,3.0> ey <3.0,4.0> ey <40,15>
¢y <0,2.5> ¢y <2.5,3.5> ¢y <3.5,4.5> co <4.5,5.5> co <5.5,20>
¢y <90,100> ¢ <70,90> ¢y <50,70> co  <30,50> co <0,30>
¢y <0,0.25> cn <0.25,0.30> ¢, <0.30,0.40> cu  <0.40,0.50> ¢y <0.50,5>
1 11# ( )
Table 1 Value of treatment indicators and criteria on energy saving effect (dimensionless)
(Po) (Pr) (Pos) (Pw) (Prs)
¢y 90~100 70~90 40~70 20~40 0~20
cy 0~0.28 0.28~0.30 0.30~0.33 0.33~0.36 0.36~1
cs3 0~1.0 1.0~1.2 1.2~1.5 1.5~2.0 2.0~10
cy 20~4.0 3.0~4.0 2.5~3.0 2.0~2.5 0~2.0
cs 0~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~15
Co 0~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~10
cr 0~0.8 0.8~1.0 1.0~1.2 1.2~15 1.5~15
g 0~2.0 2.0~2.5 2.5~3.0 3.0~4.0 4.0~15
coy 0~2.5 2.5~35 35~4.5 4.5~5.5 5.5~20
cio 90~100 70~90 50~70 30~50 0~30
cy 0~0.25 0.25~0.30 0.30~0.40 0.40~0.50 0.50~5
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