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Flatness Ratio of Flat Hydrodynamic Torque Converter for Passenger Car
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Abstract

Hydrodynamic torque converters for passenger cars were designed with an increasingly narrower
profile for the purpose of achieving smaller axial size that would cause the change of inner flow field and
performances. Understanding the change rules under different flatness ratio could guide the design of flat
torque converter. To investigate the change rules, four different flatness ratio torque converters were
designed by means of bran-new flat torus design method and blade design method based on quadratic
function distribution of momentum. Flatness ratio was also redefined, and then the change of flatness ratio
can completely reflect the change of whole torus. The internal flow field of the flat torque converters was
calculated by CFD software. The character of the flow field in pump, turbine and stator was analyzed in
detail. Through the analysis, several valuable conclusions were educed. Based on the numerical solution,
the performances of the flat torque converter were predicted. By comparing with the performances of
different flatness ratio torque converters designed by same method, the influence of the flatness ratio of
torque converter on hydrodynamic performance was found out.
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Fig. 1 Design flow Fig.2 Comparison of torus

line of ellipse torus
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Tab.1 Parameters of tours with different flatness ratios

J % e 0.9 0.8 0.7 0.6
1555 i % (B/D) 0.28 0.26 0.24 0.21
HEE D/mm 245 245 245 245
HG 3 8] §5 B B/mm 69.0 63.5 58.0 52.5
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Fig.3  Torus with different flatness ratios
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Fig.4 Blades of torque converters with different

flatness ratios

(a) e=0.9 (b) e=0.8 (c¢)e=0.7 (d) e=0.6
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Fig.7 Pressure of flow field with different flatness ratios
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Fig. 10 Comparison of torque capacity
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