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Table 1 The characteristic parameters of LED
ZH KfH
1 E LED B%3E 4T
2 LRSS KY-SD-80W
3 KN 0.12 mXx0.235 m
4 E L 220 V
5 Js8iibis:is 12 902 lm
6 A R0E i 12 139.5 lm
7 A 125.6°—HX80.1°—V
8 R R 127.6 lm » W1
9 PIENEES 0.981
10 AR R 4651 K
11 LTRER R 83. 1

%2 AEAZEET. FABEBLEDWHEXGBENEE
Table 2 The measured correlated color temperatures of

LED under different luminances

S/ LED {8 5 1 5 o 2 (B /K
(ed*m™2) 3000 3500 4000 4500 5000 5700 6500
4 3037 3516 4018 4510 5046 5636 6498
8 2997 3498 4002 4516 4988 5705 6502
12 3002 3501 3997 4504 5007 5698 6486
0.000 9
— 3000 K
. 0.000 8+ —— 3500K
“=0.000 7 —— 4000K
E —— 4500K
2 0.000 6- ——5000K
= —— 5700K
o 0.000 51 — 650K
& 0.000 4-
Q
= 0.0003
2
£ 0.0002+
0.000 1
0.000 0~ =
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Wavelength/nm
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Fig. 2 Spectral power distribution versus

correlated color temperature
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Fig. 6 The color temperature measurement

at different installation angles
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Impact of the Spectra of LED Sources on the Light Adaptation in Tunnel
Exit

DONG Li-li, QIN Ge* , CHEN Yang, SHANG Xiong-fei, XU Wen-hai
Information Science and Technology College, Dalian Maritime University, Dalian 116026, China

Abstract With the development of China’s economy, the development of highway tunnel construction is also rapidly. In the ear-
ly stage of engineering design to ensure the safety of traffic in the tunnel, the power and location of the tunnel lighting sources all
depend on the maximum outside luminance value and vehicle speed value through out the year. Although such a design considers
safety, but it blindly increases the luminance of the tunnel illumination and it can not alleviate the problem of visual adaptation.
However, with the application of LED in tunnels, the impact of LED sources spectra gradually attracted people’s attention. Mo-
reover, the investigation found that the traffic accident rate of the highway tunnel in the exit section is relatively high. The main
reason is that the luminance difference between the inside and outside of the tunnel is large, and the light adaptation time is long
when the driver leavesthe tunnel exit. In order to study the impact of LED sources spectra on the light adaptation in tunnel exit,
and to provide a basis for the selection of light source in tunnel exit, the LED source was characterized by a wide spectrum doub-
le-peak pattern. In the long wavelength range, the spectral content is different. The light adaptation is mainly related to two fac-
tors: the change of pupil area and photochemical reaction of the photopigment. LED light sources with different color tempera-
tures have different spectral characteristics. The spectrum affects the time of light adaptation by affecting the synthesis of pho-
topigment. The experiment selected 7 color temperature LED light sources used in the field of highway tunnel. The color tem-
peratures are: 3 000, 3 500, 4 000, 4 500, 5000, 5 700 and 6 500 K. Thirty observers were chosen for the experiment. All ob-
servers had normal visual corrected visual acuity. None of the observers had night blindness, color blindness or other diseases af-
fecting night vision functions. The experiment was carried out in a simulated tunnel with a height of 2. 8 m. length of 9 m and
width of 5 m. Three photopic luminance levels for the experimental LEDs (4, 8 and 12 c¢d * m ?), three illumination angles
(15°, 20° and 25°) and two mounting heights (2.0, 2.4 m) were applied. In total, 126 lighting conditions were evaluated in the
experiment. The results show that the higher luminance of the tunnel exit section, the shorter light adaptation times. When the
luminance is the same, as the correlated color temperature increases, the light adaptation times decrease. The installation angle
and height of the lamps have little effect on the sources spectra. Changing the installation height and angle can not effectively re-

duce the light adaptation time. This paper provides data and theoretical support for the selection of the color temperature in the
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exit section by analyzing the spectrum of LED sources with different color temperatures.

Keywords LED; Spectrum; Light adaptation mechanism; Light adaptation times; Exit section
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