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Accuracy Improvement Method of Thermal Simulation in In-vehicle Information and Communication Control Unit
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Abstract

As the calorific value generated by in-vehicle information and communication control units increases, we consider that the heat
dissipation performance becomes the main requirement which decides the basic structure of unit. Thermal simulation is a verification
method of heat dissipation performance, and its verification accuracy differed from verification using an actual unit by 20 K or more,
which was problematic. We analyzed the variance in verification using the unit, the calculation error of thermal simulation, and the
error in modeling, which were the causes of the difference, and established a method to improve the accuracy of thermal simulation
(Deviation from the unit validation) to + 5 K by stabilizing verification using unit and improving the accuracy of the model to a limited

extent.
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Fig. 1 Heat dissipation performance verification using an actual unit
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Fig. 3 Difference between verification using an actual unit and simulation
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Table 1 Variations in verification using an actual unit
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Fig. 4 Results of thermal simulation (Temperature distribution)
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Fig. 5 Temperature transition (calculation start-end)
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Fig. 6 Thermal network of a simulation model (Simple model)
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Fig. 8 Thermal network of the in-vehicle information unit
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Fig. 9 Difference between verification using an actual unit and simulation
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Fig. 10 Difference between verification using an actual unit and simulation
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