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Development of Air Blower for Air Management Module of PEMFC System
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Abstract - This study presents a brushless DC (BLDC) motor for air management system of fuel cell modules.
Magnetic eguivalent circuit model and finite element analysis are used to design the motor, and an improved structure is
considered to reduce a mechanical loss induced from bearing units. Finally, air blower system combined with the motor
and an impeller is manufactured and output properties, such as an air pressure and an amount of flowing air, are
measured. Through the experimental results, a validity of the simulated one is confirmed.
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Fig. 1 The schematic diagram of Fuel Cell generation system
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Fig. 2 Power consumption of 1kW Fuel Cell System
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(a) Structure and Pressure distribution
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(b) Experimental results for required performance
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Fig. 3 Regenerative blower and Experimental results
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Table 1 The required specification of motor for air blower

Items Specifications
Input voltage 24 [V]
Rated load 45 [mNm)]
Rated speed 11,000 [rpm]
Motor | Maximum load (duty 100%) 65 [mNm]
Maximum speed(duty 100%) 14,500 [rpm]
Outer diameter < 60 [mm]
Efficiency > 70 [%]
Rated air pressure 15 [kPal
Rated air flow 70 [LPM]
Blower Maximum air pressure 25 [kPa])
system -
Maximum air flow 100 [LPM]
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Table 2 The initial design parameters of the motor

Items Design variables

6 pole / 9 slot
outer rotor BLDC

3 Phase 2 excited

Motor type

Driving type

Magnet ND-Bonded (Br=0.6T)
Magnet thickness 2 [mm]
Outer diameter of rotor 54 [mm]
Laminated stator height 12 [mm]
Air gap 0.5 [mml]
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Fig. 4 Structure of designed motor

(a) Equip-potential line
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(b) Distribution of magnetic flux density
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Fig. 5 Flux line and density distribution

S

a¥ 62 A

R 7 Ags uPEa] WP o
MA@l FA A5 10,000lrpmlN A 155Vopead] 3
NAGE A, lRezRy 4 [Ale] HALEA 55
[mNmle] E28 248 % 9= 14 [mNm/Ald £33
2 808 5 AT E=Y, Wy ngEas AAEa o
10%91 6 [MNmopeat] B 7HA S Selatich o) 4ol 81212

=]
3]

b

A2 RE dAd ZEHE d8dAL ANE2ZYY 15
TEE A% 7% 9 LS A8 93 mHY o A
5 i HEEE F9A 2 ¢ Yy

Trans. KIEE. Vol. 58, No. 9, SEP, 2009

Induced voltage [V]

T v 7 T T T |
0 30 60 90 120 150 180 210 240
Mechanical position [degree]

(a) Back EMPFinetoiine@10,000rpm

:jﬁ.\_['\_/-!.'/"\.-./"-.
LML

T
0 50 100 150 200
Mechanical position [degree]

(b) cogging torque
ad 6 M7t 97 |Met ¥ 3dE3 siMAnt

Fig. 6 Calculated back EMF waveform and cogging torque
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(b) Output characteristics measurement.

a8 12 MYERY 28 ¥ EHEY AYEX
Fig. 12 Assembly of the blower module and output
characteristics measurement.
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Fig. 13 Air pressure and flow value of the blower system

in the cases of the input voltage of 16V and 24V
are applied to the motor, respectively.
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