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Research on the Electric Efficiency Evaluation of Subway Station Lighting

System

ZHANG Ting' ZHANG You - peng' ZHENG Hui’

(1. Lanzhou Jiaotong University Lanzhou Gansu 730070 China; 2. China Railway Siyuan Survey and Group Co.
Lid Wuhan Hubei 430063 China)

Abstract: Research purposes: The lighting system is the key component to maintain routine operation because of its
long operation time and huge power consumption the subway lighting energy — saving has great significant nowadays.
The subject of obtains the indicators which has deeper impact on electricity efficiency and the economical & practical of
energy — saving direction for the subway lighting system according to the electric efficiency evaluation construction.
Research conclusions: The electric efficiency parameter of metro station lighting system is extracted the set of
parameters’ hierarchical framework and relationship are clearly defined. Combination of Delphi method and BP neural
network method the index of evaluation system are twice — confirmed in the parameter set. With the analytical hierarchy
process and the qusai — entropy method as an analysis tools the index which affected electric efficiency in subway station
lighting system are empowered weights in an integrated way. The electric efficiency evaluation system of whole subway
station lighting system which is reflected the expert opinion tendency about energy — saving which is a scientific
management of energy and a comprehensive analysis of energy saving which is provided the scientific basis for
technological transformation of implementation energy — saving and enhancement of energy efficiency.
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2.4.1 5 .
01 02 03 04 05 06 07 08 09 10 E 5
0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.900 0 0
0.7 | 09 | 0.7 | 0.9 | 0.5 | 09 | 0.7 | 0.5 | 0.7 | 0.9 |0.7400 | 0.158
0.7 | 09 | 09 | 0.7 | 0.9 | 0.9 | 0.5 | 0.7 | 0.9 | 0.9 |0.8000 | 0.141
0.3 0.5 0.3 0.3 0.3 0.3 0.1 0.3 0.5 0.3 0.3200 | 0.114
0.9 | 09 | 09 | 0.9 | 0.9 | 09 | 09 | 09 | 0.7 | 0.9 |0.8800 | 0.063
0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.9 0.9 0.9 0.8800 | 0.063
0.9 0.7 0.9 0.9 0.7 0.9 0.7 0.7 0.7 0.9 0.800 0 | 0.105
0.7 0.7 0.7 0.9 0.7 0.9 0.7 0.7 0.7 0.7 0.740 0 | 0.084
0.9 0.9 0.9 0.7 0.7 0.9 0.7 0.9 0.9 0.9 0.840 0 | 0.097
0.7 | 0.5 | 0.5 | 0.7 | 0.5 | 0.5 | 0.3 | 0.5 | 0.5 | 0.5 |0.5200 | 0.114
0.9 0.9 0.9 0.7 0.7 0.9 0.7 0.7 0.5 0.7 0.760 0 | 0.135
0.9 | 09 | 09 | 09 | 09 | 09 | 09 | 09 [ 09 | 0.9 [0.9000] 0
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01 02 03 04 05 06 07 08 09 10 E )
0.5 0.3 0.5 0.5 0.5 0.7 0.5 0.3 0.5 0.5 0.4400 | 0.114
0.3 0.5 0.3 0.5 0.5 0.3 0.3 0.5 0.5 0.5 0.4200 | 0.103
0.7 0.5 0.5 0.7 0.5 0.5 0.3 0.5 0.5 0.3 0.5000 | 0.133
0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.900 0 0
0.7 0.9 0.9 0.9 0.7 0.9 0.7 0.7 0.7 0.7 0.7800 | 0.103
0.7 0.7 0.7 0.5 0.7 0.5 0.5 0.5 0.5 0.5 0.5800 | 0.103
0.5 0.5 0.5 0.7 0.5 0.5 0.5 0.7 0.5 0.5 0.540 0 | 0.084
0.7 0.7 0.9 0.9 0.7 0.9 0.7 0.7 0.9 0.9 0.800 0 | 0.105
0.7 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.9 0.7 0.8200 | 0.103
0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.9 0.7 0.860 0 | 0.084
0.7 0.5 0.7 0.7 0.7 0.7 0.7 0.5 0.7 0.5 0.640 0 | 0.097
0.5 0.3 0.5 0.5 0.5 0.3 0.5 0.3 0.3 0.3 0.4000 | 0.105
0.7 0.5 0.7 0.7 0.7 0.7 0.7 0.5 0.7 0.5 0.640 0 | 0.097
0.9 0.9 0.9 0.7 0.9 0.9 0.9 0.7 0.9 0.7 0.840 0 | 0.097
0.7 0.9 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.720 0 | 0.063
0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.5 0.5 0.5 0.4800 | 0.063
0.7 0.5 0.7 0.7 0.5 0.7 0.7 0.7 0.7 0.7 0.660 0 | 0.084
0.9 0.7 0.7 0.9 0.9 0.9 0.7 0.9 0.7 0.7 0.8000 | 0.105
0.5 0.5 0.3 0.3 0.3 0.5 0.3 0.3 0.5 0.3 0.3800 | 0.103
0.5 0.5 0.5 0.3 0.3 0.3 0.5 0.5 0.5 0.3 0.4200 | 0.103
0.5 0.7 0.7 0.7 0.9 0.9 0.7 0.5 0.7 0.9 0.7200 | 0.063
0.9 0.9 0.7 0.9 0.9 0.9 0.7 0.9 0.7 0.9 0.8400 | 0.097
0.9 0.7 0.9 0.9 0.7 0.9 0.7 0.7 0.7 0.9 0.8000 | 0.105
0.5 0.3 0.5 0.5 0.3 0.3 0.3 0.3 0.5 0.5 0.4000 | 0.105
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» E 3 - BP E
’ B 0.797 8 0.800 0
0.818 6 0.820 0
m L=(mxn) /2. 0.857 2 0.860 0
8:0. 000 1 N=1800 0.638 4 0.640 0
a=0.5 B8=0.8. BP 0.741 8 0.740 0
- 0.400 6 0.400 0
] 3 . 0.836 9 0.840 0
0.7215 0.720 0
3~ BP E 0.480 1 0.480 0
0.658 1 0.660 0
0.319 2 0.320 0 0.797 5 0.800 0
0.878 3 0.880 0 0.380 7 0.380 0
0.879 5 0.880 0 0.420 3 0.420 0
0.805 6 0.800 0 0.719 9 0.720 0
0.740 7 0.740 0 0.829 5 0.840 0
0.846 6 0.840 0 0.799 5 0.800 0
0.519 8 0.520 0 0.400 3 0.400 0
0.759 1 0.760 0
0.896 5 0.900 0 E E
0.439 6 0.440 0
0.420 9 0.420 0
0.499 9 0.500 0 2.5
0.896 5 0.900 0
0.780 6 0.780 0
0.581 2 0.580 0 °
0.540 8 0.540 0 °
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’ A A,.. =3.054 CI=0.027 RI=0.58 CR=0.047
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4 B, Xy =4. 114 CI=0.038 RI=0.90 CR=0.042
- B, X, =4.034 CI=0.011 RI=0.90 CR=0.013
| 7 ”l B,, A,. =3.029 CI=0.015 RI=0.58 CR=0.025
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