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A Study on the Performance of Centrifugal Blowers by
Blades Characteristics

J. W. Kim*, E. Y. Ahn*

Key Words: Centrifugal Blower (8]%]4>37]), Forward Blade ( #13F2]), Backward Blade (<£3F9]), Unsteady Flow (H]
G S75), CFD (A< 5])

ABSTRACT

Centrifugal blowers are widely used for air handling units in industry applications. The blower has
a centrifugal impeller and a scroll casing including a driving component such as an electric motor.
The impeller takes forward or backward blades to induce flows into the blower. Comprehensive
investigation according to the two kinds of blades is systematically carried out for a guidance of
design for this kind research. It is observed that flow rate of the blower with forward blades is
larger than that of the system with backward blades. Otherwise, the system noise is more
pronounced in the case of the blower with forward blades. The reason is due to larger velocity from
the rotating forward blades that pose obtuse angle with the circumferential direction, The
distinguished characteristics are validated by a parallel experiments with a wind tunnel and in an
anechoic chamber. Numerical analysis for the system shows detail information inside the blades and
the casing. A series of figures to show the flow details offer deep understanding of the performance
of a centrifugal blower with different blades.
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Fig. 1 Schematic for centrifugal blowsr with forward blades

Table 1 Dimension of blower
Items Dimension
Cut-off distance 17 mm
Scroll expansion index 0.065
Casing milet diameter 216 mm
Fan outer-diameter 246
Scroll size (heightxwidexdepth) 350%350x80 mm
Fan inner-diameter 246 mm
Blade inlet angle 45 degree
Blade outlet angle 28 or 118 degree
Blade chord length 62.7 mm
Impeller depth 70 mum
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Table 2 Distribution of elements for numerical calculation

Region Number of cells
Inlet region 55410
Fan 113470
Inside casing 41100
Out port region 10800
Total 220780
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Fig. 3 Performance of blower with backward blades ; o for
efficiency and O for static pressure rise
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efficiency and O for static pressure rise
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Fig. 7 Comparison of velocity triangle for backward blades Fig. 8 Comparison of pressure distribution for backward blades

3 u\maoﬂiﬂa‘%ﬂ%ﬂﬂ%mﬂﬁﬂﬂef
of LETATTRATDENT ¢ 4L T Y
L S 9 0 =B W W
PAESECRC SR A S O R T
TN o X M TS L
,oraOMlcTﬂMﬂWmﬂm%ﬂnovﬂ%%%%VU
A 20370deﬂ;m_u%%ﬂewﬂ
oy B Ay B e e R W st 2 NN
o S S R R TE oo w
Foar o N TBE Mg HE T 2 o
1%&.ﬂﬂdr.7md%mﬁwwm%%mrw g
mﬁﬂwﬂ%quﬂrﬁh PER s oy =° g
w B = B gr — N O = ﬂAo_nﬂ.ﬂE o
oWﬂlo_Hﬂ_oln_‘.Wn"EHOIwwo‘M. Ir = mogrowe RO of o -
MEETE S R B R U g
—_— .X\' _— iy
ﬁeiﬂ;%%ﬂ:ﬂﬁﬂ@;mmodu%,mﬂﬂﬂouuiXLMW g
— o W Mﬂwm%mﬂ__%i%ﬂ;mlno#o_‘iﬂ s
FlheMloBoe o tas™ ] S
RgUPEET s EeRETHARATE E
PEzzzizitafaiiodog: .
%ovﬁouwy%ﬂo%meLﬂ I T N 8
W%%mﬁ ﬁnyﬂlﬁn ﬁﬁ@n%quﬁmﬂﬁ ke
~ 0 o~ of o My T IR T N & T Re e of - °
[
=
X
THTTHTER R ENDMTT LT LA g
FEpEdN csemger B2 n %y 5
ﬂlﬂzowmxmﬂmMA_x.SéoanﬁoﬂoEwm%orW% k
B W L, N PR =
%%M%mom%%mﬁm%mmw;oﬂ%gﬂal 3
m%ﬁ?ﬂ%%m*ové.ov}moﬂ.ovdmﬂﬁx% 3
Rl RS- S L R S e s
SPEEEgpTizioatecifs :
w0 R w e ﬁoﬁootw Mbﬂmrq &
W I AR R DS g
) o o T /
dESReeafIselalabghy 2
) oE o . K 3R No —) ~ . @]
%MMHW%zM%%@%%#ﬂmM%w 0
WMSJlad'ﬂbmwm_.élﬂloﬁ.ﬂﬁ]ﬂﬂ%oﬁoﬂa7 EE 2
< TR XN @ o o) o0 X4~ dp of AT
= " Laqﬁoﬂnﬁos oaw_auuiaﬁimc_oaoq
L R T A SO
oy 5 X ﬂﬁolmnan@lzoo_mﬂa ~n 5
TEGTRTRRae R T W
,..;n_..%w,w:@”mﬂlﬁ._w_/lj7ﬂHEL#L%dﬂAo‘A|M_|A,__;‘W¢Mw
AL\a‘zEHTaAOﬁEhLﬂH‘IMMW\ MWﬁlc_.oo ZT
Tp g T AT Do O RN
PR EME P 3 g BFAEWIESs T ® L

17

blower (left) and forward one

2004

blower (left) and forward one
M55,

AIIAHE M7,

b

<
TT



o
=
rie

Fig. 9 Plots of meridional velocity vectors for backward blades
blower (upper) and forward one
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