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Optimization Analysis of Compartment Air
Supply Uniformity in Air Delivery Duct of a
Metro Vehicle

WANG Changyu, SHAN Hongna

Abstract Targeting the air delivery duct structure of a metro
vehicle compartment, the STAR-CCM+ software is used to an-
alyze its air supply uniformity. The calculation results show
that when adopting the initial air delivery duct structure, the air
volume of both ends of the compartment is relatively larger,
the mass flow deviation of each sectional air supply outlet from
the overall average value is relatively higher, and the standard
deviation of relative error is also relatively larger, so the uni-
formity of compartment air supply is relatively poor. By meth-
ods such as changing air delivery duct structure and adding
main duct internal baffle, the initial air delivery duct structure
is optimized, and the mass flow of each sectional air supply
outlet after optimization becomes closer to the overall average
value, and the standard deviation of relative error is reduced,
with the uniformity of compartment air supply being signifi-
cantly improved.
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Fig. 1 Initial air delivery duct structure
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Fig.2 Model of air inlet and return air inlet
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Tab.1 Evaluation parameters of each sectional air supply outlet

1 0.096 90.40

2 0.081 60.21

3 0.075 48.76

4 0.072 42.60

5 0.048 -5.46

6 0.014 -72.26

7 0.001 -97.42

8 0 -99.72

9 0.004 -92.13

10 0.048 -5.26

11 0.028 -44.47

12 0.069 36.71

13 0.075 49.11

14 0.058 15.39

15 0.088 73.54
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Fig.4 Air supply velocity nephogram of initial air supply duct

(front view)
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Fig.5 Optimized air delivery duct structure
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Tab.2 Mass flow and relative error of each sectional air
supply outlet after the air supply delivery duct

structure optimization

1 0.089 85.32
2 0.059 23.20
3 0.060 24.35
4 0.070 44.59
5 0.069 42.16
6 0.009 -82.31
7 0.001 -97.14
8 0.001 -97.18
9 0.041 -14.41
10 0.039 -20.15
11 0.035 -28.17
12 0.061 25.62
13 0.064 33.72
14 0.062 27.56
15 0.064 32.84
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Fig. 6 Air supply velocity nephogram of optimized air supply

duct structure (front view)

ARSI 5 A 1 XU 45 4 e 4 T KU P R
BB 77 46 X W0 46 3% KGE 25 1 2EAT A, 2R A5 40 T
4t

1) A0k XU 2314 1) s o0 ke P K, Ak
Je BAY T8 DRI 2R FH A8 ) e 35 4 8 a0 S 8 114 2 XL T
A AT AR 1 S S 3 3t

2) Hy T A E B, W8 XUTE 454 1Y
U BERR R, 6 KU 2 PR 85 22, (AL )& i as KUE
P — (52 00 3 XU B A R A A = XU Rl Al 46 it
JFA6 , 75 W 3 AU B A () 4B 500 mm [ B 3 2]
A BRI, TR A9 25 Bk KU B B A A e B4
AT TR AR DRI A AL P S L, AR X R 22 A9 A
HEZE A BT/, Ul WG A I 36 XE 9 326 4 2] 4
B

S 3Lk

[ 1] T8, AR, 228,55 ek XUE K = N A
BT ET]. RiESEE R4 ,2014,35(2) : 16.
YU Miao, WANG Dongping, XI Wang, et al. Numerical sim-
ulation of air—conditioning duct and indoor airflow in subway
car[ J]. Journal of Dalian Jiaotong University,2014,35(2) :16.

[2] BRBFR. HRE 20 SO0 4 A0 R AIE 5 PR 050 4T 3 M F Y
[D]. Eifg: BER%,2010.
ZHANG Dengchun. Research on airflow distribution characteris-
tics and environment comfort in railway passenger car[ D ].
Shanghai; Shanghai University,2010.

[3] B R =0k KUXGE B 4548 53 Bt SO g ir o8 [ 1] . Bkl 7
#,2001,39(6) : 11.
TAN Yueming. Structural analysis and test research on static

pressure air supply duct[ J]. Rolling Stock,2001,39(6) :11.
( Wk H 31 :2020-09-09)

TELVERVERVERETETETETEVEVELELEVETETETETELEVEVEREVERVERETETEREVELEVE VI LI TE TR RE Rl Rl vl vl vl veve e

(#2270

[3] XUEZ, 850, 2, 5. AR R Bk 28R /Y 5 8 2 gk
T I]. R3S ik, 2016,35(9) :37.
LIU Guoyun, ZENG Jing, LUO Ren, et al. Vibration perform-
ance of high-speed vehicles with axle box bearing defects[ J].
Journal of Vibration and Shock,2016,35(9) :37.

(4] #dl. S A LIRSl bR R 55 75 27 3K 160 5 I o7 Y H AR F 5T
[J]. BB ML 4 44,2021 ,41(3) : 15.
YANG Kai. TADS equipment network monitoring technology
research[ J]. Railway Locomotive & Car,2021,41(3) :15.

(5] sl X AR BT XA — b BACath ry it 2k 2 0 5 1) S Al 7R e e

- 230 -

LWk [T]. il ,2018,40(11) 55,
LIU Jiangiang, ZHAO Dongming, ZHAO Nan. An improved
fault diagnosis method for bogie bearings of metro vehicle[ J].
Journal of the China Railway Society,2018,40(11) :55.

[ 6] XU BRI Y H BAS UM AR PERT 52 [ D] WCHR - Y 3 58 i
K2#,2018.
LIU Moukai. Research on wheel/rail noise in subway tunnel

[D]. Chengdu: Southwest Jiaotong University ,2018.
(W H 37 :2022-03-17)



