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Tab.1 Optimized results of central lamp distribution
LED , 1
s/m h/m pIW PIkW
2 8.89 7 107 16.692
N 60 W  LED 100 W
. , o 2
, , 80 W 100 W 20%, 60 W
LED 40% , 107 W  LED , ,
51% , 39% s
60 W LED 19% o o
2 4
Tab.2 Comparison of total power consumption of four lamp distribution styles
W /m kW 1%
LED 107 8.89 156 16.692 51.8
LED 60 8 346 20.76 40
usl 80 8 346 27.68 20
( ) 100 8 346 34.60
34
Dialux ,
o LED | NVC NHLED102 120W/120°, 120 W,
120°; 8.89 m, 7 m; XY 10 , 121
o o 3 (107/120) 107W LED
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Fig.3 Simulated illuminance values of the calculation points Ix
X/m
Y/m
0.000 0.889 1.778 2.667 3.556 4.445 5.334 6.223 7.112 8.001 8.890

8.50 62 62 60 59 58 57 58 59 61 62 62
7.65 86 85 83 80 78 77 78 80 83 85 85
6.80 98 98 94 90 87 85 87 90 93 96 98
5.95 111 111 106 100 95 93 95 96 103 108 111
5.10 120 121 116 107 100 98 100 105 111 116 120
4.25 124 125 121 111 102 100 102 107 113 120 124
3.40 122 123 118 108 100 97 99 104 110 117 122
2.55 113 114 109 100 94 92 93 97 103 108 113
1.70 99 99 95 90 85 84 85 88 92 96 99
0.85 85 85 82 79 76 75 76 78 80 83 85
0.00 61 61 60 57 56 55 55 56 58 50 61

4
Tab.4 Illuminance and illuminance uniformity of the tunnel road surface with optimized CLDS parameters

/ Ix / Ix / Ix / Ix
50.01(35.01) 84.67(59.27) 101.5(71.06) 75.52(52.87) 0.66 0.83
49.04(34.33) 89.17(62.42) 110.6(77.40) 81.52(57.06) 0.60 0.81
@ =35 =35 =0.4 =0.6
4
LED o LED 30%
; . , 60 W LED 100 W
Dialux s )
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Study on Parameters Optimization of Highway Tunnel
Central Lamp Distribution

Fan Shijuan

(School of Railway Tracks and Transportation, East China Jiaotong University, Nanchang 330013, China)

Abstract ; Lamp—installation—parameters  (LIPs) of highway tunnel lighting system determine illuminance of road
surface and influence traffic safety and lighting power consumption. In order to acquire the most energy—saving
LIPs of central lamp distribution (CLD) lighting system in highway tunnel interior zone, the parameters optimiza-
tion model (POM) of CLD for tunnel interior zone was established, with lamp installation height, longitudinal in-
stallation spacing and lamp power as optimization parameters, and with minimum total power consumption of the
CLD lighting system as objective function. Yanlieshan Tunnel of Jiujing Highway was taken as the example for
the optimization. The optimal LIPs of the CLD lighting system of the tunnel interior zone were obtained by the
POM, and comparison between the optimization results and that of Yanlieshan Tunnel lighting system was per-
formed, which showed that the optimized CLD lighting system with LED lamps installed based on the optimized
LIPs could save more 51% electric energy than the original lighting system installed with high pressure sodium
lamps and could save more 39% electric energy than the transformed lighting system installed with electromag-
netic induction lamps even under full—capacity lighting condition, the energy—saving effect is remarkable. Illu-
minance and illuminance uniformity of the tunnel road surface still met the lighting demands even the LED
lamp’s luminance decreased 30%. A CLD lighting simulation experiment with the optimized CLD LIPs for Yan-
lieshan Tunnel was accomplished in the software Dialux, and the simulated results were obtained and met the
lighting demands and basically agreed with the optimization calculation results, which proved the correctness of
the CLD POM.

Key words: tunnel lighting; parameters optimization ; central lamp distribution ; energy—saving



