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Performance Characteristics according to the Outlet Impeller Blade Shape
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ABSTRACT

This paper presents the performance characteristics of a centrifugal blower using the design parameters of an impeller blade.
Two design variables, the bending length from the blade trailing edge and bending angles of an impeller blade, are introduced
to analyze the effects on the blower performance. Three-dimensional Navier-Stokes equations with shear stress transport
turbulence model are introduced to analyze the performance and internal flow of the blower. Relatively good agreement between
experimental measurements and numerical simulation at the design flow condition is obtained. Throughout present study, it is
known that pressure increases as the bending length from the trailing edge and bending angle increase while efficiency

decreases. But efficiency is decreased. Detailed flow field inside the centrifugal blower is also analyzed and compared.

LRSI — 7h AER daso] 7heE, olsu

T AA
off wh& ket o 1ol SJelf 1eke] YERe] A
7] ) Gl (backward curved blade)E Zh= 4 fFHTH & AolA= B ZMEA AMGEE AFYGE
ERole FUT 95 Hof tiste] o FA 9 ERo] B AAERCE Yo R BRo YYEALS A7) st
ok ol gal AriEom W AFEAS TR wiizel o] odE P $ARY] A vishl whE Ae5S
ARG of2] Fopof| AgHEn AR AEE W Slth YAER]Y dHy Gl $dolA dASew o
HERol= SHEHE Huj9] e REoR *F‘-’—ﬂoi g Aol Addole AJAEE HAMSRE dAska, 7
g 715 BRold AlAel H8EE daEReY F W7 E20] 54 nAls 9 33 A
o= AA Au] ] 7R oA 90%E AHlghtt, AA] ’St‘l ol-gsto] A5G
o] | A " leliM= s iAol Fastet ovAl &
u7E 2 diER Y As7iS fleide ER0Y 14 2. HMERO
FEQ el W BERE Alo| o] F4HHs HAVE Fa
sith F8 A3 AASLRE JEY e A, oE 2 dAolMs BAENE Fobg shuel A 7E &
2 G A 22, AE2E B4, e, EREACY 2 old Mujof F4E 1 9l 130 kWi YAERE T4}
9l o], ERE Aol 2359 FAF0] Atk LS o2 F19en, Table 13} Fig, 1ol AAGHFRHolA 2
o] AFEE ol §3t ERo| ARG gt FFFAS A 2ol 7EA|Y} JF=E 727 Uepdch AA 85 o

27F wol wgEw ek Y WE e ol Hu|o A4 W 788 7H7} 0,139, 1.29 18]31 84%0]H, G-k
Aol dA== ERole] Bl 5 ddeR2ol  AR®), AUARW), E&%) vt Zo] Hogitt

* St A7 adTY EH A4 (Korea Institute of Construction Technology)
T WA A AHCorresponding Author), E-mail : jangem@kict, re kr

The KSFM Journal of Fluid Machinery: Vol. 16, No. 6, October, 2013, pp.12~18(Received 27 Jan. 2013; revised 29 Oct. 2013; accepted for publication 09 Nov. 2013)
12 SIERAUDIAE S =2&: M16&, H6Z, pp.12~18, 2013(=2& =Xk 2013.01.27, =2+ LAk 2013.10.29, AAr2tE 24Xk 2013.11.09)



[d0

Mg=of gue £2

Table 1 Design specifications of a test blower

Name Value
Flow Coefficient 0.139
Pressure Coefficient 1.29
Efficiency 74%
Rotational Frequency of Impeller 1780 rpm
Outlet diameter of impeller 1625 mm
Inlet diameter of impeller 568 mm
Blade thickness 45 mm
Number of blade 11 ea

Fig. 1 Perspective view of a test blower
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Fig. 2 Computational domain

Fig. 3 Computational grids
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Fig. 4 Performance curve of a test blower”
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Fig. 5 Comparisons of pressure along the volute casingm
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Table 2 Design variables of impeller

Name
bending angle (0), deg. 5 15 25
bending position (I/¢) 0.1 0.2 0.25
b___
TE

LE
C

(a) definition of design variables

\(—-——\__

(b) chord shape in one blade passage

(left : reference model, right:0=15°, 1/c=0.2 model)

Fig. 6 Definition of design variables
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Fig. 7 Blower performance according to the bending angle and
length
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Fig. 8 Blower performance according to flow rates
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Fig. 9 Pressure along a volute casing
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(left : reference blower, right : blower having max. pressure)
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