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1D and 3D Coupled Thermal Management Solution for Underhood
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Abstract: For the underhood thermal management analysis, the 1D and 3D coupling solution is suitable for the
simulation by the lack of experimental data in some boundary conditions. It can be applied to the prediction of the
cooling system layout in the vehicle design phase and also to the comparison between the existing model simulation
and experiment, as well as predicting the facelift model layout. This solution can effectively shorten the
development cycle, improve production efficiency. Taking a car model of our company as an example, we firstly
use ANSY'S Fluent software to build a 3D model to simulate the flow field. Based on the results of flow field, we
use GT-SUITE software to simulate 1D, calibrate the inlet grill flow coefficient, analyze the cooling system
matching, the influence of the cooling module layout, the obtained cooling module heating and other information is
passed to the 3D model, analyze the flow and temperature field simulation, and the detailed cabin model. The 3D
simulation mesh model is generated by the automatic meshing process, and the efficiency of pre-processing
simulation is greatly improved. Coupling method makes the simulation and experiment match degree higher, the
calculated results agree well with the experimental results.
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