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Experimental Study on Noise Reduction Per-
formance of Metro Vehicle Air-conditioning
Unit

QI Yuwen, MENG Shengjun, WANG Senlin,
JIN Tiantian
Abstract The main noise sources and corresponding noise

reduction measures of metro vehicle air-conditioning unit are
analyzed. Through experiments, the noise reduction perfor-
mance of sound-absorbing volute and sound-absorbing diver-
sion circle commonly used in metro vehicle air-conditioning
unit is tested, and the results are comparatively studied. It is
found that the sound-absorbing volute has a good effect on re-
ducing centrifugal fan noise with bare disturbance on fan per-
formance, while the sound-absorbing diversion circle has nei-
ther noise reduction benefit nor disturbance on axial fan per-
formance.
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Tab.1 Performance and structure parameters of ventilator

adopting forward centrifugal fan

PERE K A5 K S 5L ZHBE
wWiE XA/ (m/h) 2100
HEFiE/ Pa 350
T RINE R 680 mm x495 mm x 350 mm
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M F % B/ mm 172
A () 178
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Fig.1 Schematic diagram of ventilator structure
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Tab.2 Four groups of configuration and combination

parameters of ventilator sound-absorbing volute

e NEREEAA/mm FLEE/mm AR/ mm
1#
2 5 10 40
3 5 10 30
4% 6 10 30
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Tab.3 Results of ventilator performance and noise

comparative test

HE KA/ (m®/h) #4E/Pa 75 /dB( A)
" 2121 335.1 68.2

2* 2115 335.2 66.7

3* 2110 333.4 67.9

4* 2113 334.0 68.9
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Tab.4 Performance and structure parameters of the

condenser fan used in the test

LTI AR = e
W X/ (m?/h) 8 500
HUE R/ Pa 140
B RINE R 895 mm x 750 mm x 283 mm
e 6
48 B A%/ mm 600
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Fig.2 Schematic diagram of condenser fan structure
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Tab.5 Four groups of configuration combination

parameters of condenser fan

fEg  WERFRAR/mm  fLEE/mm E AR/ mm
A
B 5 10 40
c 5 10 30
D 6 10 30
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Fig.6 Results of condenser fan performance and

noise comparative test

414 K/ (m*/h) #i I/ Pa 75 /dB(A)
A 8 502 121.9 69.2
B 8 538 116.0 70.6
C 8 486 123.3 70.5
D 8 532 117.5 70.7
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