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A Study on the Optimization of Fuel-Cell Stack Design

Hong Min-Sung*, Kim Jong-Min"

JL Abstract

Iﬁ

Feul-Cell system consists of fuel reformer, stack and energy translator. Among these parts, stack is a core part which
produces electricity directly. In order to set a stack module, fabrication of appropriate stack, design of water flow path
in stack and control of coolant are needed. Especially, water or air is used as a coolant to dissipate heat. The different
temperature of each electric cell after cooling affects the performance of the stack. Therefore, it is necessary that the relationship
between coolant, heating rate, width of stack, properties of stack, and the shape of water flow path must be understood.
For the optimal design, the computational simulation by CFD-ACE has been conducted and the resulting database has

been constructed.
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Fig. 1 CAD Design of stack

Fig. 2 Structured & Unstructured complex model in
CFD-ACE
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Fig. 3 Structured model in CFD-ACE

Table 1 Simulation Parameters

Volume Condition

Fluid - Water
Density (kg/n) 997.0089
Viscosity (kg/m-s) 0.000855
Specific Heat (J/kg-K) 4179
Thermal
Conductivity (W/m-K) 0.613
Solid - Graphite
Density (kg/m’) 2250
Specific Heat (Jkg-K) 690
Thermal 24
Conductivity (W/m-K)
Boundary Condition
Inlet (Fixed Velocity)
X Direction
Velocity (nvs) 0.6529
Temperature (K) 323
Stack Top and Bottom
Heat Flux (W/nf) | 450
Outside
Adiabatic
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Table 2 Simulation result at SimManager

Depth | Width | Velocity | Heat flux AT
(mm) | (mm) (mvs) (Whr)
425 5.9081
0.6029 450 6.0106
475 6.1827
425 5.5629
27.8 0.6529 450 5.7275
475 56977
425 52725
0.7029 450 5.5165
05 475 5.6554
’ 425 5.6468
0.6029 450 5.7381
475 5.8284
425 4.8758
29.8 0.6529 450 5.0042
475 5.1646
425 4.2065
0.7029 450 4.4034
475 4.6287
Table 3 Optimal parameters
Depth(mm) 0.5
Width(mm) 29.8
Velocity(nvs) 0.6529
Heat flux(W/nr) 450
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Fig. 4 The optimal temperature

Fig. 5 Coolant velocity vector
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