o]
o

e

=
uk=

o2

7 Bgol= AV} HREZS e

B

DOL 10.5293/KFMA.2010.13.4.005
ISSN (Print): 1226-9883

o] n|x]= o8}

L o ©°

b - QF

AEffects of Impeller Blade Thickness on Performance of a Turbo Blower

JunYoung Park™,

Key Words : Turbo blower(E[22-E-Z+)), Impeller blade thickness(¥/2 e E&o]=

&), Slip factor(7]2212 7255

MooRyong Park’, SoonChan Hwang’, KookYoung Ahn’

7)), Loss(£=4)), Performance("5s), Efficiency(&

ABSTRACT

This study is concerned with effects of impeller blade thickness on performance of a turbo blower. This turbo blower is

developed as an air supply system in 250 kW MCFC system. The turbo blower consists of an impeller, two vaneless diffusers,

a vaned diffuser and a volute. The three dimensional, steady state numerical analysis is simultaneously conducted for the

impeller, diffuser and volute to investigate the performance of total system. To consider the non-uniform condition in volute

inlet due to volute tongue, full diffuser passages are included in the calculation. The results of numerical analysis are validated

with experimental results of thin blade thickness. Total pressure ratio, efficiency, slip factor and blade loading are compared

in two cases. The slip factor is different in two cases and the comparison of two cases shows a good performance in thin blade

thickness in all aspects.
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Fig. 1 Meridional view

(a) Case 1

(b) Case 2
Fig. 2 3D impeller geometry

77} Table 20l A|AI= o] QIT}. Case 29| 1R &He}
HollA Edlol= o #7171 2442} Case 1 12219 53 %2+
75 %ol s@stt. Fig. 3 Case 13 Case 29] 3B} ElojA]
T Edlo|=o] AdlA FAE T1Ho R Holgm Hx Eilo]

= oA F Beo|ug AT TARLE FAk
3. A W

A5aAS 913 AxFAIE ANSYS TurboGrid 11.000%
% FA tiste] H-3e) A4 AxAE

o tiaiAlE= ICEM CFD & o83 |4
4 AZAE “&EOiE} 3 AEAA A $lske]
2T E9Jo]Ql ANSYS CFX 11.008 A}

Table 1 Operating conditions

Item Value

Rotating Speed (RPM) 12,000
Mass Flow Rate (kg/s) 0.3
Impeller Blade Number 9+9
Diffuser Blade Number 13
Design Total Pressure Ratio 1.07

Table 2 Maximum thickness of impeller blade

Impeller Blade Max Thickness CASE 1 CASE 2
hub (mm) 39 2.07
shroud (mm) 2.1 157

2nd Impeller Shroud-

Ist Impeller Shroud

2nd Impeller Hub

/€— Ist Impeller Hub

Fig. 3 Relative thickness of impelle main blade
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(a) Grid in surface of turboblower

(b) Grid in interface between impeller and diffuser

Fig. 4 Grid system
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Fig. 5 Experimental test rig
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Fig. 6 Total pressure ratio
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Fig. 10 Loading distributions at impeller blade and
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