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Development of a Low-noise Regenerative Blower for Fuel Cell Application
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ABSTRACT

A low-noise regenerative blower is developed for fuel cell application by combining the FANDAS-Regen code and design
optimization algorithm under several performance constraints for flow capacity, static pressure, efficiency and power
consumption. The optimized blower design model is manufactured with some impeller modification based on low noise design
concept and tested by using aerodynamic performance chamber facility and narrow-band noise measurement apparatus. The
measured results of the optimized blower satisfy the performance requirements and are also compared favorably with the
FANDAS-Regen prediction results within a few percent relative error. Furthermore, the present study shows the remarkable

noise reduction by 26 dBA can be achieved through design optimization and low noise design concept.
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Fig. 1 Regenerative blower geometry
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Fig. 4 Rectangular type pressure pattern of air between adjacent
impeller blads
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Table 1 Fan design specification

Fixed Design Parameters
Rotation peed(N) | 7400 rpm No. of impeller
39
Channel height(h) | 20 mm Blades(Z)
Inlet angle(3,) 90° Impeller blade
: thickness(d) 1 mm
Inlet angle(3,) 90°
Axial clearance(©) | 0.2 mm Extension angle(®) | 290°
Table 2 Optimization problem
A 5 (mm) =A% Tzl
100 < D, <20 |  Spr[aB] Qd = 350[LPM]
5<W<15 minimize DPs > 13[kPal

ETAT > 25[%]
POWER < 500[W]
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Fig. 5 Optimization process
Table 3 Optimal design results
Lower Initial | STDQAO | Upper
W[ mm ] 5 10 12 15
D,[ mm] 100 150 144 200
SPL[ dBA ] - 110 107 -
Q,L LPM ] 350 350 362 -
DPs[ kPa | 13 15 13 -
ETAT[ % 1] 25 27 25 -
POWER[ W ] - 257 478 500
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Fig. 6 Optimal performance curve design parameters
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Fig. 9 Measurement and appearance
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—e— :FANDAS at 6982rpm overall:106.505[dBA]
:measurement at 6982rpm overall:80.8[dBA]
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Fig. 11 Noise comparison between prediction and measurement
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