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Research on the Application of Single Light Source Adjustable Color
Temperature LED in Urban Tunnel Lighting
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Abstract: With the implementation of national carbon neutrality and carbon compliance strategies and policies, this paper
discusses the application of energy conservation and safety lighting in urban road tunnels. Through integrated heat transfer
technology, accurate light distribution design of multiple freeform surfaces point by point, and fully automatic interference
fit fast and precise assembly technology, the COB LED products with adjustable color temperature are designed and they
achieve industrial demonstration application. The overall technical level and energy — saving efficiency of urban tunnel
lighting are improved. A multi color temperature LED intelligent dimming system is developed to improve tunnel lighting
comfort, reduce driving fatigue, improve driving safety and road traffic rate, and meet the needs of smart transportation and
digital city construction.
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Table 1 Middle section brightness

L,/ (cd/m?)

Pt E v,/ (km/h) N =1200 veh/(h - In)

N =650 veh/(h - In)

120 10.0
100 6.5
80 3.5
60 2.0
20 ~40 1.0

B 3258
350 veh/(h « In) <N <1200 veh/(h - In) N <350 veh/(h - In)
XL [m] 5238
180 veh/(h + In) <N <650 veh/(h - In) N <180 veh/(h - In)
6.0 4.5
4.5 3.0
2.5 1.5
1.5 1.0
1.0 1.0
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Table 2 Requirements for overall brightness uniformity and longitudinal brightness uniformity of the middle section lighting

T R Y S B
Pt/ N A2 @ B N/ (veh/(h « In)) U
LGRS XL i) 3838 :
=1200 =650 0.4
<350 <180 0.5
B E S B U,

B/ RE 5 N/ (veh/ (h - In)) U

LG B X[ 88 :
=1200 =650 0.6
<350 <180 0.5
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Fig.1 Box diagram of psychological load changes in

different sections of the tunnel
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Fig.2 Ray tracing and light distribution curves of multi freeform surface lenses
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Fig.3 Multiple light source (left) and single light source

(right) projection images
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Fig.4 Three installation methods for lighting fixtures
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Table 3 Tunnel lighting requirements and simulation data table

OB T R SRR BT S S B
TOAM /W K/ (ed/m?) E/ (cd/m?) FRE/Ix W5

1 AOE: 150 52.5 71 1120 0.839
2 PEBE 50 5.25 8.88 139 0.821
3 WA 90 11.25 14 224 0.821

*4 MTEBXRBRHIZTHEBEIMR

Table 4 Corresponding table of false color map for luminaire distribution and lighting design
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Fig.5 Structure diagram of intelligent control system for tunnel lighting
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Fig. 6 Installation effect and lighting effect of on — site lighting fixtures
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