5548 B T
202047 H

A B K “F 2 4 CH A B R0
JOURNAL OF TONGJT UNIVERSITY (NATURAL SCIENCE)

Vol. 48 No. 7
Jul. 2020

NEHS: 0253-374X(2020)07-1040-09

DOI: 10. 11908/j. issn. 0253-374x. 19368

ETITERENFHERR LTS
X i 71 32 KB A% B 1 BE 52 A Fou il

XARE, TR

e

(1. [RIBE AR RG24 0E, i 20180432, AR AP~ Hi RBIFSEIT , A At 153-8505)

. Oy TR R SR B TROR, L T WO R S S B R
BRI AT = 4R 05 BT, 5K g0 i Xt LU 4 SR I8
TSEACERI R AT R . TEBCERS b, 23T T AR
R 3 OB ER B 1) HE AN BE ) DR AR S IR IR S R
XTI A AR PERE RS2, JEXE LA BT 1 45 B S HON )
PERERYRZRFRIE . S5, A OB R R A RE R &
AL FNRIENIP SIS N I N &S AR 2N T o S
SR AR AN AR Y AR X R AR LA R
Wi 5 T Y 112 X R R AR i K o R4 2R AT
AR B HE AL TEIE S
KU WO SR Z4ER S U5 WO
PefE

FESHES: U463.22 SCERFRRERD . A

Prediction of the Influence of Circulation
Circle Design Parameters on the
Performance of Torque Converter Based
on Computational Fluid Dynamics

WU Guangqiang"*, CHEN Jie'

(1. College of Automotive Studies, Tongji University, Shanghai
201804, China; 2. Institute of Industrial Science, The University
of Tokyo, Tokyo 153-8505, Japan)

Abstract:

design,

In order to improve the efficiency of retrofit
the parametric flow channel model of a torque
converter was established and three-dimensional flow
field simulation calculation was also carried out. The
reliability of the parametric model was verified by
comparing simulation results with the experimental data.
On this basis,

such as relative section area,

the influence of torus design parameters,

flatness ratio, the radial

Wik H1: 2019-09-11
HEWH  HE A ARRFI4 (51575393)

S—AEH SO (1965—) , 3B, Hd, WA I, o g, RS0y 1y S A B B Koy ik sy [

2E M HFER . E-mail: wuguanggiang@tongji. edu. cn
(A
E-mail: chenguangjie88@163. com

1 (1988—), 55, Wit Ae , BS54 0 A8 d i B SR AR TT i

ratio of torus and the radius of inlet and outlet, on the
performance of the torque converter was studied
respectively, and the influence degree of each design
parameter on the performance of the torque converter was
compared and analyzed. The results show that relative
section area has the greatest influence on the stall
capacity factor of pump, but has the least influence on
stall torque ratio and maximum efficiency; flatness
ratio, pump outlet radius and the radius of stator inlet
and outlet all have great influence on stall torque ratio,

while pump outlet radius has the greatest influence on
maximum efficiency. The results provide a theoretical

reference for the optimal design of a torque converter.

Key words: torque converter; parametric design; three-

dimensional flow simulation; hydraulic performance
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Fig.1 Torque converter torus design
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Fig.2 Single-channel parametric model of the

torque converter
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Fig.3 Comparison of hydraulic performance be-

tween parametric model and original model
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Fig.4 Torque converter performance test bench
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Fig.5 Comparison between simulation results and

test data for the torque converter original

model
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Fig.7 Influence of the relative section area on the torque converter performance
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Fig.8 Calculation model of the torque converter

with different flatness ratio

s AR 2 Iy i L T T R
- 3R AR AR Fe R, TR L T 000 g 3 G T AR
PN BE X TN . 25 BRI, B P28 PRI,
W1 HE AR A UL REFE AR AT BT RR A, 2 50 1
[{[z R iy o

[ —e=0.1632

[ e e=0.1836
0F L, ¢=02040

—a—e=0.1632
——e=0.1836
——e=0.2040

/%
3

0 0.1020304050.60.7 0.8 09 ’
s,

a FRAHEA R

0 0.1 020304050607 0.8 0.9

b AR L

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

55
&

S

B9 RERXHHETERMERNZM

Fig.9 Influence of the flatness ratio on the torque converter performance
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Fig.10 Calculation model of the torque converter
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Fig.11 Influence of torus radial ratio on the torque converter performance
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Fig.13 Influence of pump outlet radius on the torque converter performance
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Fig.17 Influence of turbine outlet radius on the torque converter performance
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Fig.18 Influence of stator inlet and outlet radius on the torque converter performance
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Fig.19 Comparison of influence degree of different
torus design parameters on the torque con-

verter performance
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Tab.1 Performance evaluation index of the torque converter with different torus design parameters

- PEN DR
Ap/ (10t 2-min®-m 1) T, Doman! 20
[=17% 4.3314 1.7498 85.756 4
1:=20% 5.427 1 1.747 2 85.693 2
f.=23% 6.163 2 1.754 1 85.3435
e—=0.163 2 5.070 1 1.6299 84.796 8
e=0.1836 5.3333 1.6877 85.1725
e=0.2040 5.4271 1.747 2 85.693 2
R—=0.592 0 5.4271 1.747 2 85.693 2
R=0.5512 5.2077 1.744 7 86.198 0
R=0.5104 4.9438 1.738 2 86.4712
Rpo=118 mm 5.4271 1.7472 85.693 2
Rpp—116 mm 5.0057 1.7904 83.5780
Rpp=114 mm 4.7154 1.8192 80.924 6
Rp=87.2 mm 5.4271 1.747 2 85.693 2
Ry=89. 2mm 5.493 3 1.7315 84.933 1
Rp=91.2 mm 5.466 7 1.706 3 83.8418
R =118 mm 5.4271 1.747 2 85.693 2
Rp—116 mm 5.1102 1.727 1 85. 2886
Rp=114 mm 4.9379 1.718 3 84.4732
Ryo=88 mm 5.4271 1.7472 85.693 2
Ry=90 mm 5.347 1 1.7476 84.6579
R1+6=92 mm 5.099 8 1.7360 83.476 5
R¢=85. 6 mm 5.857 8 1.7567 86.039 1
R¢=83. 6 mm 5.4271 1.747 2 85.693 2
R¢=81.6 mm 5.028 2 1.690 1 84.6270
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