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Abstract : This paper deals with engine room layout design optimization of fuel cell electric vehicle (FCEV), which
has been proposed as a potential alternative to fossil fuel depletion. Investing the great R&D efforts, the global vehicle
manufacturers, especially Honda motor corporate, have shown not prototype vehicle but commercial vehicle using fuel
cell in the market recently. In this paper, we analyze cooling performance and flow characteristic in the engine room of
newly FCEV, in addition we suggest the optimization process for engine room layout design optimization.

The two radiators in the vehicle for fuel cell stack and electronic components cooling have been analyzed and their
performance are obtained in terms of cooling performance ratio (CPR). The value of CPR should always be less than
one and based on criteria, we have achieved the optimum cooling performance of radiators for stack and electronic
components. Aerodynamic performance is evaluated in terms of drag coefficient, improved through underbody

modification using air devices.
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Table 1 A trend of the FCEV development™
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Fig. 1 Package layout of FCX-Clarity in Honda Motor Co.
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(b) Underbody space utilization using V-Flow FC stack
Fig. 2 Characteristic of layout in FCX-Clarity
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Fig. 3 Fuel cell system package layout of Tucson FCEV in
Hyundai Motor Co.
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Fig. 4 Package layout concept of fuel cell vehicle
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Table 2 Assessment of cooling performance for engine room layout compartment parts

Base A1 A 2
TRE
i W& - Sealing 7} TMS 20mm Grille 5%
Aux. rad. CPR 1.163 1.108 1.162 1.161 1.170 1.089
Stack rad. CPR 1.170 1.137 1.170 1.169 1.177 1.149
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Table 4 Design parameter for engine room layout design

optimization
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Table 3 Assessment of cooling performance for heat exchanger array
Base WA 7 7N 8 N9 7074 10 7N 11
= | ] |H | I
N W& - 3G AR | 2 WA | 3 AP A | 2 A | 3E AR FY
Aux. rad. CPR 1.163 0.978 0.866 0.781 0.783 1.041
Stack rad. CPR 1.170 1.200 1.170 1.195 1.186 1.170

Transactions of the Korean Society of Automotive Engineers, Vol. 19, No. 4, 2011 103



K}
0

Table 5 Noise condition for layout design optimization
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Table 7 DEFSS results for stack cooling
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Table 6 Results of feasibility test for design optimization

M1 M2
DFSS S/N B
N1 N2 N1 N2
L1 0.960 | 1.060 | 1.092 | 1.222 |-11.453| 2.450
L15 | 0.954 | 1.054 | 1.085 | 1.213 |-11.493| 2.435
L17 | 0.956 | 1.056 | 1.087 | 1.217 |-11.519| 2.439
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Table 9 Assessment of optimized model cooling performance
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