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Abstract : The durability test of turbo-blower for PEM fuel cell is very important process of BOP development. It isa
major barrier to the commercialization of these systems for stationary and transportation power applications. Com-
mercial viability depends on improving the durability of the air supply system to increase the reliability and to reduce
the lifetime cost. In this study, turbo-blower supported by oil-free bearing isintroduced as the air supply system used by
80kW proton exchange membrane fuel systems. The turbo-blower is a turbo machine which operates at high speed, so
air foil bearings suit their purpose as bearing elements. The impeller of blower was adopted mixed type of centrifugal
and axial. So, it has several advantages for variable operating condition. The turbo-blower test results show maximum
parasitic power levels below 1.67kW with the 30,000 rpm rotating speed, the flow rate of air has maximum
163SCFM (@PRL1.1). For proper application of FCV, these have to durability test. This paper describes the experiment
for confirming endurance and stability of the turbo-blower for 500 hours.
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Fig. 1 BLDC Motor driven air blower and FEM Fuel cell
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Table 1 Considering factors of air supply system

Major requirements, targets and boundary conditions

1. Good performance & efficiency
(flow rate, pressure ratio, especially in the partial load)

2. Inlet temperature requirement of the fuel stack has to be met
(e.g. typical PEM fuel cell: Tinlet<80~90°C)

3. Low noise emission

4. Low weight, volume and costs

5. Durability

6. No particles or il in the stack inlet air mass flow

7. Good transient response
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Fig. 2 Configuration of turbo blower for FEM Fuel cell
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Table 2 Design specification of mixed type air blower

Parameter Unit Value
Gas - Air
Pressureratio (T-T) - 11
Flow rate scfm 163 (=0.0975kg/s)
Isentropic efficiency (T-T) - More than 62%
Rotational speed
(Norma Spssed) rpm 30,000
Inlet flow conditions - Standard atmosphere
Flange exit diameter mm 147.32
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Fig. 4 Flowchart of the air foil bearing analysis
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Manual Example Case: Fuel Cell Turbo-Blower[KIST]

Modeling

Shaft Mass=1.995 kg Shaft Length=226.600 mm C.G.=145.438 mm

X Added Mass & Inertia
0 Added Mass only
A Added Ingrtia only

A

Fig. 5 FEM modd of turbo blower
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Fig. 7 Test rig for durability test of turbo blower
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Fig. 10 Performance result of durability test of turbo blower

Table 3 Test result of turbo blower versusinitia conditions
(normal operating speed : 30,000rpm)

Parameter Unit Value
Performance of turbo blower
- Before durability test - 160SCFM @PR1.1
- After test 160SCFM @PR1.1
Thickness of top foil
- Before durability test um 120
- After test um 117
Vibration of rotor
- Before durability test um below 40
- After test um below 40
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