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Abstract : Unlike passenger vehicles, heavy-duty vehicles vary greatly in overall mass depending on the load. When braking
while driving a heavy-duty vehicle at high speed using friction brakes, significantly large braking power is generated. If there
is no energy release system with sufficient power capacity, the brake system will overheat and lose braking power or even
cause a fire. Therefore, in order to secure the braking stability of heavy-duty vehicles, a stable auxiliary braking system that
assists the friction brake system is essential. As an auxiliary braking system, a retarder is a device that obtains braking force
by using fluid flow resistance, and offers the advantages of being compact and having excellent operating durability. Since
the internal flow field of the retarder rotates at high speed in a state where air and fluid are mixed, it is very difficult to
measure flow characteristics and predict performance using performance tests. To overcome this difficulty, this study
proposes an equivalent performance model that can represent the retarder output performance by analyzing the retarder shape
factor and applying the transient state analysis results of the internal flow field.
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Fig. 4 3D Model of retarder
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Fig. 5 Contour data (x,y) of rotor and stator
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Table 1 Grid quality of retarder face

Parameter Rotor Stator

Quality (> 0.85) 0.804 0.740

All-faces (ea) 63433 64322
Face-zones (ea) 20 2

Table 2 Grid quality of volume mesh

Parameter Rotor Stator
Quality (> 0.90) 0.837 0.799
Cell count 1,583,710 1,760,752
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