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Influence of rotor diameter-distance ratio on performance of
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Abstract: In order to reveal the influence of the diameter-distance ratio on the aerodynamic
performance of the cam-type gas circulating pump, a three-lobe arc-involute-arc rotor profile
equation was derived through coordinate transformation, and 6 gas circulations with different di-
ameter ratios were established to compare and analyze the pump model. The re -normalization
group k-e (RNG k-¢) turbulence model was used to calculate the three-dimensional unsteady nu-

merical simulation inside the rotor cavity, and in combination with the dynamic grid technology,

W5 B #A :2021-07-05

EETUH GEM IR0 B (G20190017) 5 Hilt#E B AR5 4 (20JR5RA452)

TEB BN B (1995—) B B+, 328 B URIE R R s PERERT 5% .

BIEEE B (1977— ), 5 208z A4 S, W, 32 %0 A 8 3 AHLAR 3 3 B985 T B9 F 95 . E-mail: liyibin58@163. com

IR B, sk 8T, A e, 45 % T AR R L OB A vl ARG PR R R RE R 2 [T ], T2 8 )2 4, 2022, 37(9) 1 1970-1978.
YANG Yuemin,ZHANG Zhiyu, LI Long, et al. Influence of rotor diameter-distance ratio on performance of fuel cell gas circu-

lating pump[J]. Journal of Aerospace Power,2022,37(9) :1970-1978.



59 1 W B A« J T AR B L X AR o T M R RE Y 2 1971

the influence of the rotor diameter ratio on the volume flow characteristics of the gas circulating
pump and the velocity distribution of the rotor cavity was analyzed, and the results were com-
pared with the experimental results. The results showed that the rotor diameter-distance ratio had
a significant influence on the performance of the gas circulating pump. As the rotor diameter-dis-
tance ratio increased from 1. 34 to 1. 45, the average volume flow and instantaneous volume flow
pulsation at the outlet of the pump showed an upward trend, and the changes were more obvious
between 1.38—1.40. The average volume flow increased by 0.001 833 m’/s (15.8%) ; when
the rotor diameter-distance ratio was 1. 38— 1. 40, the rotor received better force, the suppres-
sion of the radial excitation force component F, of the rotor was more obvious, and the influence
on the rotor radial excitation force component F, was not significant; the vorticity distribution in
the rotor cavity changed significantly with the variation of the diameter-distance ratio. When the
rotor diameter-distance ratio was 1.40, the vorticity distribution in the rotor cavity was smaller,
which effectively suppressed gas backflow.

Key words: gas recycle pump; diameter-distance ratio; volume flow characteristic;

velocity distribution; radial exciting force

i e R PR A 2 h B T R MOR A B
B 2 S AR 2L, T — X [ 25 14 B 2l
Fe vt AT R P R B B, B S5 K R ORIERE
SRRSO E VA S i AL o A T A R R
AR ER AL (58 28 VIRAT ), il T 48 30U
TEFR R BA LR AT, B B IR AT A 14 48 R A
AR AR 2 — , IR TR A AR B BE R0 4 45 R &
HEEZEMEM.

T 7325 3 R SR 0 2R ) B T 5 S B
R R BT AT T ORI S . A R RS A
X G TS 5 B BIE S, A 0 T A R J Y e B O
T, F o R T A S AN B 1 A A AR T &R
B T8 TSR 0] AR Y R -4 £k
LRI L P I R A T AR e A RO DN R
2 AR A, P oA A LA Y (B 934 T £
RUEL T RIL i ) B RE T S e TR R R B
5 N3 % 1 e R 2R B IR i a2 3 5C &, 23 i 4 i
TR Ay T Fof e P M B £ 5K A T 3k R R
2SR B E Ty 1 2 A B S0 4 T iR
P L8 TR 1 1) SR R LA R R A B R A R o
¥k s Hsieh S 4 14 46 2198 X0 5% 7 52 ) 82
Tie % - 4 S S T A R 5 1 R B AR Al
PRAS A T T T BH A% 1 B BEAR D7 B L T XUA
ARG BRI A B A

W% TSR AR 3 % (CED) )12 v L 8
AR IR Z EH TR B F B, ER %Y
fi Hy — T [ I 25 A - AU 2k ot S A I oI R e 1
T2 P AR S A TR A 38 A 1 4% Bt 2 10 i

BT 7 et Dy E 0 RS R 5 B SO A5 T 3l [
A5 T T SRy IS 1) M A ) TR S A TR AR R OB
HL v o e AR 1 2R 22 B 1 I R s P g
HEAT B Y s Jung 5515 2o X 5% 1 118 3 % 43 17
A S — A B AR B R BT T
Huang I Liu""%f # IF £ = i 5 KUBL BE A7 B0 A5
O, B A3 B T XUBIL 1) 30 30 Rp AIE 5 8 S 4k
IR A N BT Bl AT 1B A DRI R BE U, D &k
SRR BT AN R A T B

TR RXIEREARRCAH O, KA
Hoh B AP TEAR Z2 8 1, % B 9 -3 I & B 26 F 52 A
TR o P, AR SO i A A A2 4 4 S 3 1 1Y
I T 2 - I 5 RO 26 07 i, S 57 6 b AN ] A2
FU A4 R 2R A6 10 3 47 X e A, 2R T EE R AL
k-e(RNG k-¢) {ir L 15 50 X6F 7 3 Jis A o8 iR A7 = 4
SE WOBUE T, 45 G Sh RS SR 0 W e T AR B
XA B0 A Bl RE )52 A R <

1 EEEST

1.1 BZ&igit

" A 2RI P A B R 1B IR O 4 -
SR, P 2 1 A0 B T 42 1) L R AR AH DD, DA 3 A
TR, AN 1T KL Bl 28 52 ook Broe &% 1
1) 1/6 BIZe 17 b AR R SR B L JK R i T 26 B, KL
Shy it TR OB, R SR 2R TK R JE R 4R R
B G i b B R A R L T A B T 4 A
THRIZ



1972 it = 3

BT [ -3 T 2k [ SR A 1 T 2%

Fig.1 Arc-gradient-round arc rotor line
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Fig.2 Schematic diagram of rotor diameter-distance ratio
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Table 1 Diameter-distance ratio parameters

K D/mm A/mm
1.34 90 67
1. 36 90 66
1.38 90 65
1.40 90 64
1.43 90 63
1.45 90 62
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Fig.3 Three-dimensional model of leafy rotor
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Fig.4 Volume utilization coefficient for different

diameter-distance ratios
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Fig.6 Gas circulating pump experiment table
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Fig.7 Assembly diagram of gas circulating pump model
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Fig.8 Comparison of the numerical simulation and the

experimental results of the gas circulation pump
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