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Intemal Flow Analysis of a Fuel Pressurized Blower
for Fuel Cell System

Ka—Ram Choi* and Choon—Man Jang**

This paper describes an internal flow characteristics of a fuel pressurized blower, used for 1kW domestic fuel
cell system. To analyze the flow field inside the diaphragm cavity, compressible unsteady numerical simulation is introduced. SST
model with scalable wall function is employed to estimate the eddy viscosity. Moving mesh system is applied to the numerical
analysis for describing the volume change of a diaphragm cavity in time. Throughout numerical simulation with the modeling
of the inlet and outlet valves in a diaphragm cavity, unsteady nature of an internal flow is successfully analyzed. Force variations
on the lower plate of a diaphragm cavity are evaluated in time. It is found that the driving force at the suction stage of a
diaphragm cavity is more necessary than that at the discharging stage.
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Table 1. Specification of a test blower at operating condition

Name Value
Flow rate 4lpm
Pressure 15kPa
Rotational frequency of driving motor 2400rpm

Diaphragm Cavity
Suction Port Discharge Port

(a) perspective view (b) section view

Fig. 1 Test fuel pressurized blower
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(a) discharge process
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Lower Plate

(b) suction process

Fig. 2 Section view of diaphragm cavity
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Fig. 3 Layout of experimental apparatus

504
40
<
& i
2
© 30
=
2 i
5]
& 20 \
i &—0—© Input4Vv % \
104 G— O— O Input4.5V E Y
1 |&--4&-4 Input5V EANY
P a
0 T T T =

0 1 2 3 4 5
Flow Rate Ipm

Fig. 4 Performance curves of a test blower
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Fig. 5 Computational grid system
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Fig. 6 Variation of mass flow rate in time
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Fig. 7 Force distribution on the lower plate of a diaphragm cavity
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Table 2. Condition of the blower cavity

Time (s) Condition
0 Full Suction
0.006 1/2 Discharge
0.012 Full Discharge
0.018 1/2 Suction
0.024 Full Suction
Discharge
[e)e]
[e]e)
o O
o O
Upper Plate ™ Suction~~ Lower Plate
(a) positions for suction/discharge ports

Fig. 8 Absolute pressure inside diaphragm cavity

Fig. 10 Unsteady flow pattern on the bottom of a diaphragm cavity
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Fig. 11 Velocity vectors near the bottom of a diaphragm cavity
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