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'AUTOMOBILE UNDERHOOD THERMAL AND AIR FLOW SIMULATION USING CFD

K.T. Oh' JH. Kim, S.W. Lee,"

Y.S. Kim! JW. Ha' and WK. Kang’

Automobile underhood thermal and airflow simulation has been performed by using a commercial CFD program,
FLUENT. To implement the radiation heat transfer effect to the underhood thermal and flow field, Discrete Ordinates
Method(DOM) was used. The cooling fan was modeled by using the Multiple Reference Frame(MRF) technique. For the
implementation of the heat exchangers, such as vadiator and condenser, which are located in the front side of vehicle, the
effectiveness-NTU model was used. The pressure drop throughout the heat exchangers was modeled as Porous media.

For the validation of the current computational method, the coolant temperature at the inlet port of the radiator was
compared with experimental data, and less than 3% error was observed. Finally, the composed model was used for the
cooling fan spec determination process in the development of a new vehicle, and the results showed that the current CFD
method could be successfully applied to the vehicle development process.
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Fig. 1 Partial view of computational meshes.
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Fig. 2 Pressure drop at the radiator with respect to the inlet air
dynamic pressure.
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Fig. 3 Cooling system performance data.
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Fig. 4 Schematic view of MRF region.
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Table 2 Comparison of experimental and predicted temperature of
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Fig. 6 Comparison of temperature and velocity distributions at radiator front surface
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Fig. 7 Comparison of temperature and velocity distributions at radiator front surface of diesel passenger car.
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Table 3 Comparison of inlet and outlet temperature for each
cooling fan spec of diesel passenger car
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Table 4 Comparison of experimental and predicted temperature of
coolant at radiator inlet port for test diesel passenger car.
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