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Energy-Saving Lighting Control Method for Urban Rail Transit Platforms
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Abstract: Current lighting control methods for urban rail transit platforms suffer from simplistic control mechanisms and low
accuracy, leading to significant energy waste and failure to provide passengers with a comfortable lighting environment. Based
on the characteristics of passenger flow, zonal functional features, and psychological needs of passengers, this paper proposes
an energy-efficient lighting control method for urban rail transit platforms using passenger density as the primary parameter.
The method first establishes a functional relationship between passenger density in different zones and time periods and the
required illuminance levels by analyzing the spatial characteristics of platforms and temporal variations in passenger psychology.
Subsequently, a linear programming optimization model is developed with the goal of minimizing platform lighting energy
consumption, subject to illuminance requirements, using luminaire dimming coefficients as control variables. The model is solved
using the simplex method, and case studies are conducted. The results show that in low-passenger-flow stations, compared to
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conventional control methods, the proposed method reduces platform lighting energy consumption by 27.68%, 38.16%, and
38.87% during morning peak, evening peak, and off-peak periods, respectively, while maintaining illuminance levels within the
appropriate range. This method effectively reduces energy consumption and enhances the lighting comfort of urban rail transit

platforms.

Keywords: urban rail transit platforms; energy-saving lighting; passenger density; linear programming; simplex method
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Figure 1 Division of urban rail transit platform areas
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Table 2 Illuminance limits during off-peak periods
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Table 3 Illuminance limits during evening peak periods
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Table 4 Illuminance limits during morning peak periods
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Figure 2 Illuminance and passenger density curve
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Table 8 Passenger density in different areas at various times A/m?

AT Z) BER 1 ZER 2 TERXS AHEX 10 AATRE9 AATR 15
17:00 2.47 1.48 2.45 1.97 1.25 1.51
17:10 1.39 2.04 1.08 1.05 2.33 1.05
17:20 2.28 1.43 1.54 1.23 1.27 2.81
17:30 1.79 1.58 2.22 1.64 233 2.00
18:40 2.56 2.56 1.10 2.20 2.41 1.31
18:50 1.63 2.73 1.94 1.68 1.89 2.37
19:00 2.58 2.00 2.58 1.25 1.74 2.28
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Table 9 Illuminance values in different areas at various times Ix
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18:40 300 300 239 243 246 198
18:50 262 253 276 232 224 244
19:00 300 278 300 223 217 241
RACHT — 349 390 368 290 369 394
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Table 10 Dimming coefficient values of each lamp group at different times

P 2
HT4E 1 I 2 T4 6
17:00 0.94 0.51 0.53
17:10 0.68 0.64 0.59
17:20 0.86 0.46 0.67
17:30 0.77 0.51 0.76
18:40 0.95 0.73 0.66
18:50 0.68 0.45 0.49
19:00 0.91 0.59 0.32
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Figure 8 Energy optimization results during 17:00-19:00 period
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Q
5

@5000\
N CHeRoie\

W

(=Y =}

50
4

5

40
35

< 30
5 25
iR 20
15

10

0

Q Q N 0 N AD
\"DQ\"J\\"J%\%%\'E b\"as D&Q b(\ l&q’
HT?IJ

10 13:00—16:00 I B A BEAEIL AL 45
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