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A Numerical Study of Unsteady Wake Flow Characteristics
in a Torque Converter

Chan-Shik Won', Nahmkeon Hur
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ABSTRACT

In the present study, a transient incompressible viscous turbulent flow is simulated for the automotive

torque converter with moving mesh technique.

For the analysis, entire torque converter flow passages are

modeled. Computed torque ratio, capacity factor and efficiency show a good agreement with the experiment
data. The flow instabilities characterized by back—flow and wake etc. appeared in some cascade passages
are shown to be propagating along tangential direction. These flow patterns are mainly influenced by the
pump and turbine blade passing and can't be predicted through conventional steady simulation with a
mixing plane approach. The understanding of the unsteady flow characteristics in a torque converter
achieved in the present study may lead to the optimal design of a torque converter.
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Fig. 1 The connection of the parts of the torque converter
between the transmission and engine
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Fig. 2 Torque converter model
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Fig. 5 Transient velocity distribution and wake propagation at the pump outlet & turbine inlet (SR=0.6)
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Fig. 6 Transient velocity magnitude at the pump outlet

00 2 718¢ AR 1 Aol wE F=
Uehiie] 17 314 A 8994E-5 = 7}
Zzte] #7e) agellA ofAAL =

QAL A(Shel)E verdrh

% 58S A9pd J= 279 3o} FYW
e Pzo Bl @AY 2R wet 1 A7y &
Aste HAe Zole EOIR]?} 4 477t 248
AF7t dojvke Hee EFEFel dated oF 2%~
%% AAgt an oHdE JFE F2 T4
A Az ojFatEA 1 ¥ AA #HAas A3
ARMAAE @3 Ao dale ddA ixdl uet

7] 9K 8
9 A F=E
Ay a8

oJ(Core)E 18]

—a— Gpady
—o— Unsteady

Normaiized Velocity Magnitude

07 i i i o
0 02 04 06 08 1

Normalized Circuferential Length

Fig. 7 Comparison of velocity magnitude between steady and
unsteady resuits at the pump outlet

-708 -



Rotating Angle of Punp

098
228
17887

4 Gl
36428
AL
1560
L4288
£350)
42597
(2142
61473
G-
SBTE-T

v Direction 0

Circumferential Position

Fig. 8 Transient pressure coefficient distribution at the pump outlet & turbine inlet (SR=0.6)
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