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Engine FRM and Water Cooled Charged Air Cooler System
Co-simulation and Study on Vehicle Dynamic Performance Using

GT-SUITE
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Abstract: In GT-SUITE, Traditional Engine FRM simulation model simplifies WCCACS (water cooled
charged air cooler system), and cool down the air after WCCACS to the ambient temperature so that the
influence of the intercooling system cooling performance on the engine intake temperature (intake volume)
has been ignored. In order to study the influence of intercooler, cooling water pump, and front-end layout to
the vehicle dynamics, the WCCACS model has been coupled with FRM engine model, and the influence of
the air-cooled and water-cooled intercooler has been analyzed. Furthermore, the influence of different
ambient temperature, electronic water pump, low-temperature radiator and water-cooled intercooler on the
engine intake temperature has been analyzed. The results show that compared with air-cooled intercooling,
water-cooled intercooling system improves the vehicle's dynamic performance by 7.6% under 40-80 kph
tip-in case. After coupling the WCCACS, the simulation results can reflect the transient response of engine
intake temperature. The heat transfer process between engine intake air, coolant and engine block can be
analyzed mutually during simulation. Combined with the simulation results of 3D CFD front-end intake
system, CAE results can decide the hardware selection of the each WCCACS component.
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