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A Numerical Study of Unsteady Wake Flow Characteristics
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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 analysts, 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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(a) Photograph of a model used in present study
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Fig. 2 Torque converter model
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Fig. 4 Efficiency according to various speed ratio

Speed Ratio:

)4

AN = BT HASE, N, E ]
UL A B ATAeN uist Q)
L

= Linux Clusters ARE-31910 ntel Zeon 2.4GHz

B o

il:il,
-2

CPU 121% AL83tel 5155 S4o] Aol we} %7)
el AT B w7tx] ok 724]7t0] A Q)
3. sl Za}

3.1 E3H|, 2 A+ & 88

E3 AW "3 A7 5 EIN 8 87 AFES
A3 A} vlwslo] Fig. 390, &2 Fig. 4o Ui

Wleh o714 Ean), 8% A%, BRE B8 Pol
A ), (3), W Jee,

Torque Ratio:

Capacity Factor:
B 15 (Istgf -m)

— < 10°
Np (rpm?)

SMIIAME MH, M55, 2006



E3 AWEH U7

Rotating &ngle of Purap

o HIFY TF FESHO BhE FAHAY 4T

45 dr:‘.;l'l Pl oy ,',
40 deg ‘e !
35deg F L4 L,
I i > -
30 deg T
35 deg FR HLTTLUSETE AV
20 deg HE TGV EC BF T3
15 deg VL BETETA T
10 deg §HY7% P9 /% |
T A 1
05 n:leg ‘I‘ E L
360 — Fotating Direction 0
Cirowrafere ntial Position
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Fig. 6 Transient velocity magnitude at the pump outlet
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Fig. 8 Transient pressure coefficient distribution at the pump outlet & turbine inlet (SR=0.6)
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Fig. 9 Pressure distribution according to pump & turbine blade
position
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