2GRS ATAY 445 4
Numerical Analysis on Heat Transfer and Fluid flow of
Brake Shoe for Freight Car

a4
Nam Seong-Won

ABSTRACT

Numerical simulation is conducted to clarify the heat transfer and fluid flow characteristics
of brake shoe for freight car. High order up-wind scheme for governing equations, k-epsilon
turbulent model and SIMPLEC algorithm based on finite volume method are used to solve the
physical shoe model. The governing equations are solved by TDMA(Tri-Diagonal Matrix
Algorithm) with line-by-line method and block correction. From the results of simulation, the
characteristics of cooling pattern is strongly affected by the velocity of train and the material
of shoe. The face lift of shoe affects on the temperature distribution of rear surface of shoe
as well as the front surface of that. Due to the grooves in shoe, it will be expected to cool
the frictional heat and result in the reduction of maintenance efforts.
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Fig. 1 Dimension of Shoe
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Fig. 2 Calculation Model

Table 1 Thermal Properties of Shoe

Density Specific Heat Thermal Conductivity
(kg/m") (J/keK) (W/mK)
Cast Iron 7200 120 125
Resin 2010 1040 75
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Fig.3 3-D temperature Distribution of Shoe
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(e) two grooves (60km/h)

Fig.4

) two grooves (0.1km/h)

Section View of Temperature Distribution (Center)
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Fig. 5 Temperature Variation along Center Line
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