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~ Local Heat Transfer Measurements and Numerical Analysis in the
’ Ventilated Disc Brake with Semi-Cylindrical Grooves
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Abstract

A ventilated disc brake having semi-cylindrical grooves has been proposed to improve the thermal
judder by way of heat transfer enhancement. The local heat transfer coefficients were measured in the
flow passage of disc brake. These measured local heat transfer data were utilized to do the finite
element numerical analysis which predicts the maximum temperatures on the disc brake. The results
show that the maximum temperatures on the disc surface with semi-cylindrical grooves are
approximately 35.2% lower than those without them. ' '
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Table 1 Nusselt number uncertainty analysis
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Total Nu uncertainty &Nu/Nu=3.97%
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Fig. 6(b) Cross section of ventilated disc brake
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Table 2 Material properties for a disc brake

Elastic modulus, MPa 1.25E5
Poisson's ratio 0.25
Density, kq/m3 7100
Coefficient of thermal
. 12E-6
expansion, 1/K
Thermal conductivity, W/m - K 54
Specific heat, Jkg - K 586
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