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Fig.1 The single-layer fins & aluminum plate
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Table 1  Parameters of the porous medium model
direction inertial resistance C /m 2 viscous resistance D /m™!
x 74 121 448.51 11 079.772 52
¥ 511 756.894 4 454.746 318 1
z 123 535 747.5 966.863 922 5
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Fig.4 Pressure field and temperature field in the case of horizontal layout of fins( A is inlet and B is outlet)
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Fig.5 Pressure field and temperature field in the case of vertical layout of fins( A is inlet and B is outlet)
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Fig.6  Pressure field and temperature field in the case of horizontal layout of fins( A is inlet and C is outlet)
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Fig.7 Pressure field and temperature field in the case of vertical layout of fins( A is inlet and C is outlet)
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Table 2 Inlet-outlet pressure difference and temperature difference under various working conditions

inlet outlet fins’ layout direction pressure difference p /kPa temperature difference T /°C
A B horizontal 39.17 9.09
A B vertical 15.32 9.29
A C horizontal 55.52 10.94
A C vertical 17.65 10.78
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Fig.8 Pressure field and temperature field in the case of horizontal layout of fins with a baffle
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Numerical Simulation of Monolayer Coolant-Side
Heat Transfer Characteristics for Plate-Fin
0Oil Coolers With Different Structures
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Abstract: Based on the porous medium model, the monolayer coolant-side flow and heat
transfer in the plate-fin oil coolers with 5 kinds of structures were numerically simulated by
means of the finite volume method. The results indicate that the distribution of pressure and
temperature is more even and the temperature difference is larger when the inlet and outlet are
diagonally positioned than they are positioned on the same side, with the fins’ layouts in the
same direction. Given the same outlet positions, the distribution of pressure and temperature in
the case of transverse arrangement of fins is more even, and the pressure difference is larger
than those in the case of vertical arrangement, while similar temperature differences occur in
both cases. The plate-fin oil cooler with clapboards has the biggest temperature difference as

well as pressure difference 1 order of magnitude higher than that of other structures.

Key words: porous medium model; plate-fin oil cooler; numerical simulation; finite volume
method
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