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Study on Characteristics of Performance according to Backward and
Forward Blades in Centrifugal Blower

J. W. Kim and J. W. Park

Comprehensive investigation according to the two kinds of blades is systematically carried out
for a design of the centrifugal blower. The motivation of this work is due to demand of enhanced
flow rate with higher inlet pressure, such as air purifiers adopting several filters. It is observed that
flow rate of the blower with forward blades is larger than that of the system with backward blades.
The reason is due to larger outlet velocity from the rotating forward blades and the tendency is
validated by a parallel experiment with a wind tunnel. Numerical analysis for the blower system
shows detail information between the blades and inside the casing. A series of figures to show the
flow details offers deep understanding of a centrifugal blower with the two different blades. )

Key Words: A4 9 8HCFD), 9414 % 7] (Centrifugal Blower), A &< (Forward Blade), ¥3¢]
(Backward Blade), ¥l A/¢f% (Unsteady Flow), 23} ¥ (Implicit Method)
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Fig. 1 Configuration of centrifugal blower
with impeller and casing

Table 1 Dimension of blower

Items Dimension

Cut-off distance 17 mm
! -
?crol expansion 0.065
index
Casing |
.asmg inlet 216 mm

diameter
Fan outer-diameter 246 mm
Scroll size

. 350x350%80m
(heightxwidexdepth) 30 ™
Fan inner-diameter 246 mm
Blade inlet angle 45 degree
Blade outlet angle 28 degree
Blade chord length 62.7 mm
Impeller depth 70 mm
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Table 2 Distribution of elements for
numerical calculation
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Region Number of cells
Inlet region 55410
Fan 113470
Inside casing 41100
Out port region 10800
Total 220780
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Fig. 2 Comparison of blower performance
according to types of blades
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Fig. 3 Schematic velocity diagram to show
larger absolute velocity in forward
blower than backward one
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Fig. 4 Noise levels according to forward
and backward blower at outlet port
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Fig. 5 Comparisons of efficiency between
backward blower (rectangular) and
forward one (circular) with numerical
predictions (open symbol) and
experimental estimations (closed one)
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Fig. 6 Comparison of flow details for back-
ward blades blower (upper) and for-
ward one at mid-depth of blades
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Fig. 7 Comparison of pressure distribution for
backward blades blower (left) and fo-
rward one at mid-depth of blades
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Fig. 9 Comparisons of velocities between
blades for backward blower (upper one)
and forward one
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Fig. 10 Plots of outlet velocities according to
meridional direction for forward and
backward blower
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