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Calculation of Three Dimension Unsteady Rotor and Stator

Interaction Flow in Torque Converter

HAN Kefei, WU Guanggiang
(Automotive School, Tongji University, Jiading District, Shanghai 201804, China)

ABSTRACT: To study the three dimensions unsteady flow
characteristics caused by interactions among pump, stator and
turbine in torque converter, the turbulent flow of torque converter
was simulated based on sliding mesh technique and RNG #-&
turbulence model. Then, the main features of fluid pressure in the
whole flow passage of pump were observed. The simulation
results show that the fluid pressures present significant
fluctuations in the whole flow passage of pump. The pressure
fluctuation peak values are directly proportional to radius in the
invariant turbine speed and inversely proportional to turbine
speed in the same radius. Furthermore, the results of spectrum
analysis to pressure fluctuations obtain that with the changes of
turbine speeds or radii of monitoring points, the frequency
components of pressure fluctuations of monitoring points in the
whole flow passage of pump are basically identical; however, the
influence frequency components are different from each other in
proportion.
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pump calculation model



%2

SO WA A = e W B TR AN T 75

gl zE, HAARSEm N D EZEemdk At
FHEMH I 2) FERM W DA R i 3
S RS iR A B H
1.3 tEEZ

BT AR SCRIF ST IR B TR ) AR s ) = 4 R
WA ERT A U, SRR I B e U
e, U )25 7=5x10™* s IR R 4% )b k4 6
Ty AT B I IR S AR B — T — N I[P
K NAFTRERAR 23 2 i) B O R FH A BRAARR VA
P37 R AT VAR RS, AT B
— M ERIT ERRSS . D) S RRA R
H SIMPLEC 5.3, & ) 1 eg ks Ak H PRESTO!,
LA IRSA F B R A o, ARBIOT R SR A i A
FHNEAR AR AR, AT 53 B SR PR T ol L A 4
1.4 FESREFEIRFFHEX

SRBCELF G, WRRIHAT O U, SR
SR 5 Ll 2 fros. tiBE 2 v, AR L
T, fE)8F g K 1307 iR 22 73 0 h
o, =0.0514, 0,=0.0219, 0x=2.5716, {jjEL it 5
R T, AL SRR n SR 45 Ry & 50, 1E
RELL T, HEARN K NS5 K0 oKz
Ao FEAE R RIS PR L N TR 2, (iR
THA IR AR FE IR 7R H a1 N PR AU G
P B BEA LR 22 A5 DR 3%, 8 T 53 M P46 () S 2 R
A, RIS 3o MR K. 27 b, nAA T
BRI K 745 RoE A2, JEnTdt—0 458
AN BT VEEAT W D) AR R A A e A TR Bl T
PR B R AR SR ) 05T

2.2 - 100 . 750
o R &T‘
~%¥-CFD f§ LA
AT e
19} T ) E;;«*’*’ﬂ 80 1600
...;\:;L__ < .Ig-/_/ n
el T g
& 1.6 60 & {450
= p A R -
= PN I =
= p, RN f N 9
¥ 13 / g & 140 ¥ 1300
P sy, Rid
7 K i e’
10 r:‘ /- T :g% } 20 1150
: b et
/
07 E - 0 1o
00 02 04 06 08 10
L

B2 RESKKMEESHLT
Fig. 2 Comparison of performance parameters
between simulation and test
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Fig. 3 Distribution on the monitoring points of
circumferential pressure

450 S
430 °
&
i )
§ 410
_=§ 390 . o
3| o
370
o
350 —_— .
0 20 40 60 80
L)

4 R 0.01 B [5) & M5 2 E N Bk E T L E
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values of circumferential monitoring points
when speed ratio is 0.01
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Tab. 1 Pressure fluctuation peak values among 0°~90° on the torque converter pump kPa
WEER AR B
(r/min) mm 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
20 85.64 373.36 397.77 354.94 375.67 385.39 446,57 395.88 428.46 386.78 415.40
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800 11075 67158 674.10 699.69 706.49 840.19 723.06 709.72 684.13 949.13 710.19
1600 85.64 309.44 316.28 299.14 337.52 348.45 335.42 338.25 331.93 327.22 321.18
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Fig. 5 Total pressure contour on the pump shell
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