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Tab.1 Optimized results of luminaire—distribution parameters

24 s/m h/m &(°) pIW dy/m n
A BB TH1 2 5.48 14.9 197 4.45 42
A H B TH2 2 5.48 17.8 79 4.45 44
i P B TR1 2 5.48 10.3 37 4.45 72
i ¥ Bt TR2 4 5.48 9.2 40 4.45 46
i % Bt TR3 4 5.48 19.5 20 4.45 70
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Tab.2 Comparison of power consumption of luminaire—distribution styles in the threshold zone

28 $THI% IW [ /m JTHA %L JTH B IFE W REAT BT R W
LED 4T {ffL.(TH1) 200 2 42 8 400
LED 4T {ffk(TH2) 80 2 42 3360 5040
L S T 200 2 84 16 800
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Tab.3 Comparison of power consumption of luminaire—distribution styles in the transition zone

ZH JTHIE /W A EFE /m JTHAE T HEIR IW ENT BT 2R D IW
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35 880
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L R T 200,120 2 302 42 000
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Tab.4 Simulation values of illuminance with optimized luminaire—distribution parameters in the threshold zone

Ix
B A H B TH1 A Bt TH2
I 3E [ TP Y IR 1 532.01 (1 072.41) 624.64 (437.25)
A L I T 8 R 1 527.83 (1 069.48) 621.56 (435.09)

FLRAE =1 050 =427.50
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Tab.5 Simulation values of illuminance with optimized luminaire—distribution parameters in the transition zone Ix

2 i ¥ Bt TR1 i3 U BE TR2 11 B TR3
77 3 s 10T 3 AR 284.82 (199.38) 155.20 (108.64) 69.06 (48.34)
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R AH =180.31 =106.13 =46.41
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Study on Luminaire—Distribution Parameters Optimization for
Threshold and Transition Zone Lighting of Highway Tunnel

Yang Chao, Xiao Yu

(School of Mechatronics and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:To obtain the optimal luminaire—distribution parameters (LDPs) of highway tunnel threshold and tran-
sition zone lighting system with symmetrical luminaire—distribution—style (LDS), a parameter optimization model
(POM) of SLDS for tunnel threshold and transition zone was established, by taking illuminance of road surface
meeting lighting requirement as constraint conditions, and taking minimum total power consumption of the light-
ing system as the objective function. In this paper, Yanlieshan tunnel of Jiujing highway was taken as an exam-
ple for the optimization. The optimal LDPs and the corresponding total power of the lighting system were ob-
tained by the POM, and a comparison analysis between the optimization results and that of the real tunnel light-
ing system was performed. The research results show that the total power of the LED lighting system installed
according to the optimized LDPs was less 69.59% than the total power of the transformed lighting system in-
stalled with electromagnetic induction?lamps. A simulation experiment of the optimized LDPs of Yanlieshan tun-
nel lighting system was carried out by using Dialux software and the simulation results verified the correctness of
the POM. The comparison between the optimized brightness adaptation curve and the theoretical brightness
adaptation curve of the highway tunnel indicates that the optimized LDS can meet the visual adaptation require-
ment preferably.

Key words: luminaire —distribution parameters; optimization model; energy —saving; highway tunnel; threshold

zone; transition zone



