REZBEAHE 75 4 ISSN: 2661-3697(Print); 2661-3700(Online)

PR AC R Rbs i R S S LR

Bk FHEF BRE HEHK =EE
ZEE BRI ITAREROERAT, $E -=f B 650011

FEE: AR ERERYAENEERREE, RS, BERTHZFFM, KA 300m HEHEE
RIET &, M AR 48V 5K 220V B A4 b BT, KT, BERERIETTER, REER
AW HAR A% 300m [FiE J}i%‘g&ﬁzﬁk%x 3.8% (R ALKA 127%) , HYRMAIEIK 32.6%, L4 ERI
£ 085 (AEFERL=07) , #5547 3000h EFERFEA 0 (RALA 2 K) , AFRIES, HAMSE KGR P
AR ERE, THREE, HEE}]/}ﬁzm\ TR EARY, AP KIS R R SRR RARE

KRR At d; MEMIR; BRI, YR BEMYE,; BAFTER

Experimental Research on the Comprehensive Advantages of DC—Powered Tunnel Lighting
Systems
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Abstract: This paper takes a 300m simulated tunnel as the test platform to compare and analyze the voltage stability, energy
consumption level, illuminance quality and operational reliability of the DC 48V and AC 220V lighting systems in response
to the significant voltage attenuation, high energy consumption and poor illuminance stability of the traditional AC-powered
tunnel lighting. The test results show that the voltage attenuation rate at the end of the 300m tunnel in the DC system is only
3.8% (12.7% in the AC system), the average daily energy consumption is reduced by 32.6%, the illuminance uniformity is
improved to 0.85 (the specification requires >0.7), and the number of faults during continuous operation for 3000 hours is 0 (2
times in the AC system). The research confirms that the DC power supply has the comprehensive advantages of stable voltage,
significant energy saving, high lighting quality and strong reliability in tunnel lighting, providing a technical basis for the
lighting renovation of medium and long-distance tunnels.
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