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Control Performance Evaluation of MR Fan Clutch for Automotive : Experimental
Investigation
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ABSTRACT

This paper presents temperature control of engine cooling system using a controllable magnetorheological (MR) fan clutch.
An appropriate size of MR fan clutch is devised and modeled on the basis of Bingham model. Subsequently, an optimization to
determine design parameters such as width of housing is undertaken by choosing the reciprocal of the controllable torque as an
objective function. Under consideration of spatial limitation, design parameters are optimally determined using finite element
analysis. A sliding mode controller is then designed to control the angular velocity of the MR fan clutch using experimentally
determined parameters. The designed controller is experimentally implemented and control performances of the MR fan clutch

system are evaluated.
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Fig. 1 Yield stress of MR fluid versus magnetic field

Tablel Design parameters of the MR fan clutch

Design Parameters Values
Height of Disk t 0.013m
Depth of Coils W 0.012m
Width of Housing dh 0.0085m
Vertical Gap Size {J,, 0.00Lm
Horizontal Gap Size {, 0.003m
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Fig. 4 Block diagram of engine cooling control system for automotive.
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Fig. 5 Time response of the MR fan clutch system.
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Fig. 6 Experimental apparatus for temperature control
of MR fan clutch system.
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