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Underhood Thermal Analysis of FCV
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Abstract

During the R&D of a fuel cell vehicle, a 3D CFD simulation has been carried out to investigate
the flow and heat transfer under the hood. All the factors which have great effect on airflow have
been considered, including the radiator, condenser and fan. The mesh shows the most components
under the hood and only a few linking parts have been simplified. So the full scale CFD analysis
has a good practice value, providing the direction of optimization of the underhood layout and
performance improvement of the vehicle cooling system. Through the underhood thermal analysis
of FCV, engineering experience has been accumulated to guide the establishment of CFD analysis
workflow and standard, which contributes a lot to the development of self-owned brand.
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Q m3/s V. mis P (pa)
0.55 3.04 500
0.71 3.92 475
0.89 4.92 460
1.04 5.75 455
1.18 6.52 430
1.31 7.24 405
1.45 8.01 356
1.60 8.84 300
1.72 9.51 265
1.83 10.11 210
1.95 10.78 150
2.04 11.27 100
2.12 11.72 57
2.23 12.32 0

KW
62.2
8.6

9.64
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3
V mfs P Pa
3 75
4 125
5 165
6 245
7 300
8 360
9 445
10 543
4
V(m/s) P Pa
2 24.17
4 75.48
6 146.67
8 235.52
10 330.95
STAR-CCM+ stl
Starccm+
Starccm+
3,507,025 707,294
velocity-inlet  pressure-outlet  wall)
heat-flux temperature convection Porous media
fluid source fan-model
velocity-inlet 70 km/h
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