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Abstract: The accuracy of any thermal model in finite element analysis is primarily dependent on several factors such as model, 

material properties etc. One of significant factors for temperature analysis is the boundary condition for energy input and output.  For 

automotive brake discs, the energy output by heat convection is a major factor in controlling overall brake disc temperature. This results 

in greater braking efficiency and etc. For this reason, the objective of this work is to investigate the convective heat transfer coefficients 

of rotor, hub and vane in a typical vented disc. The influence of air speed that relates to the brake disc revolution or vehicle speed is 

also investigated. Thus, a compact dynamometer of brake disc was invented and was tested in a wind tunnel. With the application of a 

electrical heater on the brake disc rotor, the heat convection coefficients on brake disc can be determined from the energy conservation

and temperature measurement on the brake disc instead of conventional technique by applying mechanical force against pads of brake 

disc. As a result, it reveals that the heat transfer coefficients are high at inboard rotor disc due to less heat transfer by conduction. In 

addition, it is dependent on wind speed that related to the vehicle speed. 
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 2   30  km/hr 
Q(Watt) I (Amp) T1(ºC) T2 (ºC) T3 (ºC) T4 (ºC) T5 (ºC) T6 (ºC) T7 (ºC) T8 (ºC)

110 0.5 33 35 41 41 38 45 43 43 

242 1.1 36 39 55 54 48 57 55 55 

506 2.3 42 46 74 73 68 83 84 84 

550 2.5 42 53 76 73 71 89 86 87 

990 4.5 50 72 121 111 101 136 125 125 

1364 6.2 59 90 153 142 128 173 164 160 

1584 7.2 64 101 174 158 145 198 183 180 

1848 8.4 69 114 192 180 165 234 215 201 

 3   50  km/hr 
Q(watt) I (Amp) T1(ºC) T2(ºC) T3(ºC) T4(ºC) T5 (ºC) T6 (ºC) T7 (ºC) T8 (ºC)

110 0.5 31 32 33 34 37 39 41 43 

242 1.1 35 42 53 55 73 90 80 112 

506 2.3 35 39 50 51 67 82 90 100 

550 2.5 36 42 57 57 79 97 108 122 

990 4.5 44 59 89 93 142 185 211 242 

1364 6.2 35 38 48 48 62 77 81 91 

1584 7.2 35 41 52 53 72 87 96 108 

1848 8.4 36 44 58 60 83 103 115 130 

 4   70  km/hr 
Q(Watt) I(Amp) T1 (ºC)  T2 (ºC) T3 (ºC) T4 (ºC) T5 (ºC) T6 (ºC) T7 (ºC) T8 (ºC) 

110 0.5 31 32 34 34 37 40 41 43 

242 1.1 34 41 52 53 71 87 96 107 

506 2.3 35 40 49 50 66 80 88 98 

550 2.5 35 42 54 56 77 95 105 118 

990 4.5 44 58 87 92 83 89 94 107 

1364 6.2 33 38 46 47 61 72 79 88 

1584 7.2 35 40 50 52 69 84 93 104 

1848 8.4 36 43 56 58 80 96 110 125 
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