o2l A XL 2l S5 A] H|32, M4, pp. 563~569, 2008. 5 (ISSN 1226-9549)
Journal of the Korean Society of Marine Engineering

A Study for the Cooling Performance of a Brake with Heat Pipes

Moo-Geun KimT : Sung-Kyu Ko* - Moon-Wan Leex*

Abstract : During braking operation, the surfaces of disk have severe contact conditions
and high frictional heat would be generated between disk and pad surfaces. The heat
makes high temperature gradient on disk surfaces and results in thermal deformation.
To enhance the frictional heat dissipation, heat pipes are embedded in the ventilated
type disk along the radial direction. The temperatures of the inner vent type disk and
the brake disk with heat pipes are compared at the same operating conditions. By

comparison a brake disk with heat pipes has higher cooling performance than the inner
vent type disk.
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Fig. 1 Schematic diagrams of experimental apparatus

Table 1 Physncal and thermal pmpertles of the dlSk

Thermal
conductivity 54 W/m - K
Specific heat 586 J/kg+ K
Density 7100 kg/m’

(a) inner-vent (b) heat-pipe

Fig. 2 Simulation model of disks
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Fig. 4 Braking mode in a cycle
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Fig. 8 The highest temperature of disk at N=900,
1200, 1500rpm for Py,=1.47MPa

(a) inner-vent (b) heat-pipe

Fig. 9 Surface temperature distribution of disk for
P1=2.94MPa, N=900rpm

(a) inner-vent (b) heat-pipe

Fig. 10 Surface temperature distribution of disk for
Ppa=2.94MPa, N=1200rpm
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Fig. 11 Surface temperature distribution of disk for
Py.=2.94MPa, N=1500rpm
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Fig. 12 Comparison of brake disk temperature for
different types at P,,=1.47MPa, N=12001rpm

2,

st Al ol e8] x) #1329 4%, 2008. 5/ 567



100 71

(a) inner-vent (b) fin (¢) fin and heat-pipe

Fig. 13 Comparison of brake disk temperature for
different types at Py,=2.94MPa, N=1200rpm

Table 2 nghest temperature for 3 types of dlsk
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Fig. 15 The highest temperature of disk surface at

braking steps in a cycle
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