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Prediction model of lighting energy consumption and subjective
evaluation of convenience stores in China

Cai Zhoushen' , Zhang Xin' , Zhang Yutao®
(1. School of Architecture, Tsinghua University, Beijing 100084, P. R. China; 2. Guangdong
SanxiongJiguang limited company, Guangzhou 511495, P. R. China)

Abstract: Sales volume on convenience stores increased the most, and lighting made up 43% of interior
energy consumption. Based on sample investigation of 257 convenience stores in China, the survey data
were collected, and lighting feature were exposed. Multiple linear regression was adopted to built the
prediction model of lighting energy consumption, and factor analysis was adopted to explore the connection
between subjective evaluation and objective variables. The results showed that: for convenience stores,
subjective evaluation would be accounted when saving lighting energy; lighting design method would vary
to fit different region; the prediction model of lighting energy consumption is Iny=0. 479Inx, +0. 248Inx,
—0. 217; customers were more sensitive about illumination adequacy than uniformity and increasing the
illumination improved subjective evaluation.
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Table 1 Lighting topics and methods
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Table 3 Overview of typical survey results in convenience stores
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Table 4 Kruskal-Wallis test
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Fig. 3 Pairwise comparisons results of Kruskal-Wallis test
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Fig. 4 The process of selecting independent variables
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Table S Partial correlation analysis between LPD and objective variables
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Fig. 8 Standard P-P diagram of regression

standardized residuals
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Table 6 The result of multiple linear regression
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Table 7 The correspondence subjective

4.1

variables and objective variables
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Table 8 Correlation test between subjective variables and objective variables on illumination adequacy and uniformity
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