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Superior application of LED to street lighting
JIN Peng, YU Chun-yu, ZHOU Qi-feng, WANG Yi-feng, WU Na
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Shenzhen Graduate School , Peking University , Shenzhen 518055 ,China)

Abstract: To compare the luminous efficiencies of different street lightings, it is necessary to establish an ap-
propriate photometric measuring model. In this paper, two kinds of traditional street lights and two kinds of
Lighting Emitting Diode(LLED) sources were selected for comparing their luminous efficiencies in the mesopic
state and photopic state, then the MOVE model was used to derive the luminous efficiencies of the four kinds
of lightings. Compared with the luminous efficiencies in photopic state, the luminous efficiency of the LED
street lights and the Metal Halide(MH) lamps have improved significantly in the mesopic vision. However,
the efficiency of the Hight Pressure Sodium (HPS) has decreased under the mesopic vision. Furthermore,
when background luminance varies from 0. 03 c¢d/m?* to 0.1 cd/m®, and then to 0. 3 cd/m?*, the luminous effi-
ciency of the LED street lighting in the mesopic visual state will decrease from 131. 2 lm/W to 122. 7 lm/W
firstly but then increase to 140. 5 Im/W. It is concluded that the sensitivity of human eye changes in the dif-
ferent brightnesses of backgrounds. Among HPS, MH, standard LED light and modified LLED light based on
mesopic vision theory,the LED can offer the best solution in energy saving. Moreover,the LED lightings with
more high efficiency can be obtained further by optimizing their spectra.
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Tab.1 S/P values of four street lights
BB T KO BRI T RO /P
/Im /Im
LEDs 15 415 10 142 1.520
LED, 6 796 2273 2.989
HPS 17 500 28 000 0.625
MH 32 500 23 000 1.413
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Tab. 2 Luminous efficiencies of four street lights
I ‘”‘“C: H ‘II"‘:
b5 1 R D
BEAT B X RICEL R KRR
/(ed e m™?)
/ (me W) /(Im+ W)
LEDs 0. 230 131. 2 92,2
LEDo 0.292 273.8 113.7
0.03
HPS 0. 141 75.9 112.0
MH 0.224 121.5 92.0
LEDs 0. 398 122.7 92.2
LED, o1 0. 440 240. 3 113.7
HPS ' 0. 348 84.6 112.0
MH 0. 394 115.0 92.0
LEDs 0. 540 140.5 92.2
LED, 3 0.569 211.1 113.7
0. 3

HPS 0.505 91.2 112.0
MH 0.534 109.7 92.0
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