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Abstract — For developing high performance fuel cell, peripheral devices and key components have to be studied
in priority. In this study, centrifugal pump was studied for heat recovery. For PEM fuel cell system, a four-impeller
centrifugal pump was designed, tested and compared with result of commercial product (IWAKI). In addition,
effects of number of impeller were analyzed by CFD. The experiment and analysis were progressed in the same
conditions. The results showed the quantitative difference under 30% between the numerical and the experimental
pressure difference and mass flow rate.

Key words : Impeller, Centrifugal pump, Fuel cell, Turbulent kinetic energy, Dissipation rate, Computational
fluid dynamics
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Fig. 1. Piping and instrumentation diagram of centrifugal
pump experimental apparatus.

Fig. 2. Centrifugal pump for experiment.

Table 1. Specification of the commercial pump.

Model IWAKI RD_12
Manufacturer IWAKI

Kind DC Brushless motor
Rated voltage 24 £ 5%
Max. capacity 10 [lpm]

Max. Head 6 m or more
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Table 2. Fluid properties and operation conditions.

Property Parameter
Working fluid H,O (liq)

Density 998.2 [kg/m’]

Viscosity 0.001003 [kg/ms]

Inlet pressure 0 [pa]

Outlet pressure Outlet Vent Pressure

(c) impeller-8 (d) commercial product

Fig. 3. Geometry of the centrifugal pumps.
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Fig. 4. Experimental results of pressure difference between
outlet and inlet according to mass flow rate.
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where,
G,: generation of turbulence kinetic energy due
to the mean velocity gradients,
G,: generation of turbulence kinetic energy due
to buoyancy,
Y,; contribution of the fluctuating dilatation in
compressible turbulence,

Q. o inverse effective Prandtl numbers for & and e,

S, S.: user-defined source terms.
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Fig. 5. Comparison of mass flow rate at outlet according
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