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Abstract; Aiming at improving the design performance of hydraulic torque convertors, a method
of selecting applicable impeller planar flow model was put forward, taking twin-turbine torque
converter as the study object, to study the dynamic mapping relationship between the impeller
planar flow model and hydraulic torque convertor design performance (starting torque ratio,
efficiency and maximal capacity). Nine composite models were designed for computational fluid
dynamics simulation tests by orthogonal test method with three classic planar flow models
(irrotational flow, uniform flow and rotational flow models) and four impellers. The accuracy of
CFD simulation was proved by hydraulic torque convertor bench test. The performance affected
by different impeller planar flow models was analyzed quantitatively according to the results of
simulation test. The performance could be enhanced by selecting appropriate impeller planar flow

model for all the torque converters where the blade angle combinations can meet the basic design
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performance requirements: considering the evaluation criteria of torque ratio, uniform or

rotational flow models should be selected to design the stator and irrotational flow model should

be selected to design the first turbine. Focusing on efficiency, uniform or irrotational flow models

should be selected to design the stator and irrotational flow model should be selected to design the

pump. To get maximal capacity, uniform flow model should be selected to design the stator.

With the method proposed in this paper, the performance could be improved by changing the

planar flow model without changing the number of blades, the blade angle and blade thickness.

The method could be taken as a good reference for improving the performance of hydraulic torque

convertors in engineering.

Keywords: torque convertor; planar flow model; design performance; orthogonal test;

computational fluid dynamics
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