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Abstract [ Objective] Currently, air-conditioning units in
urban rail transit vehicles predominantly use an AC ( alternating
current) 380 V power supply mode, which requires two power
conversions before reaching the end-use equipment, inevitably
leading to some energy loss. Therefore, it is necessary to study
the feasibility of applying DC ( direct current )-powered air-
conditioning units in urban rail transit vehicles. [ Method] The
operation mode of conventional AC 380V power supply is in-

troduced, and a comparison is made between the circuit topolo-

gies of air-conditioning units under AC 380 V and DC 600 V
power supply modes. The internal configurations of air-condi-
tioning units in these two power supply modes are also com-
pared. An energy-saving test is conducted using air-condition-
ing units of a rail transit vehicle in a Chinese city as example.
Energy consumption indicators of the air-conditioning unit
compressors under different frequencies for both power supply
modes are tested, and a comparative analysis is performed on
the energy consumption of conventional asynchronous motor
fans and EC ( electronically commutated ) fans. [ Result &
Conclusion] Compared to AC 380 V-powered air-conditioning
units, DC 600 V-powered units eliminate the two power con-
version processes on the vehicle, achieving more significant
energy saving effects. Additionally, DC 600 V-powered air-
conditioning unit compressors demonstrate more pronounced
energy-saving effects during low-frequency operation. Com-
pared to conventional asynchronous motor fans, EC fans are
more energy-efficient.

Key words urban rail transit vehicle; air-conditioning unit;

DC power supply; energy-saving performance testing

B e A LR B i 3 XU 3 3 S5 R AR I
THLIE S 442 P HLAE P A8 )2 T, 2 0 s 3
R GAEARUE L AT E P A [R5 BE 1k 1 o 16 2
H R PERER) — T AR bR, HAT, B TM R
DNEE 2243 T B L S 3 S A T 4% R 7 A s
P A = S IR Y B Ao AR WS T T s
Y FE P 5 Oy A A s R R A A T A L, T
P2 HIUPHAS A5 A5 , 38 o oA 2 s 20 AL F) o A 91 3R S B
BRI N A8 T R0 33, A B8 T 4R ALY HE U
TV ZR G P R v 7R A R A 2 S B ] AR A
RERIOEER o 5 s R L 28 0 s R A Ak
B 23 YR PR AR AT AR A TR | B 3 RE U Bl R A )
VAR A v % 2 N TR 2 e e i v B B B, 24
1o T P13 S 3 A s 1A R G R BT R M Y
EEFR,

- 153 -



!

O ImrmsNisszim 5

N MASS TRAI

)

AR s R A Sk I A S A L A DA Y
()Y, 28 PRIBILAE PNk XUBILS ¥ S5 XL B 228 4530 1 )
REULIZ AL T LUAE)™ QD36 WKUL AS A2 A5 308] 55 7T 52 3 4=
PR XU 19 22 90 08, 3 0 A N BRI 0 T 0
B T2 P B R 2 R % R 3% K
IR, AR B R B 5 A 4 P9 28 e 5/ ]
DAREAR IR XU, 76 3 HE FE AR 19 [ I, A7 250k 2 115 2
A7 B 2% A R 025 i g ) PR I DU A SR AR AN
Ve BEXHIL Y A2 55 38 55 7T LA T 25 R AL Xk b &6
PRIFERATE 1, 6 1 B R v I A v v BE KR
S sin S YR AILZE AR o a1 BE 5 6 A0 5 LR B AR )
DAl I T 2 /N BRE XU 71 RE B [ 5 A A
IR

1 HHHEREER=ENARBTK

H A3 7 B 2238 A3 0 ey Xk il 4
A B AR DC 1500 VK] H [ B Fe e B R
DC 600 V,Fi# DC 600 V 75 3 4] AC 380 V/
50 Hz B ARG (e 2s AL AL . 25 PR ALA P 30
LA B E ARSI , 4o 3 A AC 380 V/50 Hz HL
YR30 DC 540 ~660 V(1) B HL IR, FE5E o8 TR
ARHL % RAIL 2 B IXUHIL 55 38 48 Jr i 114 /LR B0 %6
AT 4 BIL B 3 B v R 3R 0K R AR AT 45 1
H E P - R AR T R AT R Y o D R R T
S A B, R A R A ML A 0 i -

__________________

YT B A A A

2025 &

i AR g2 AN 1A 1 R o

352

M BE/V

124

0 30 90
AT/ Hz
B B0 A AL A0 25 (0 L P e - L AT 2
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compressor inverter
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