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Effects of Blade Curvature & Inclination Angle
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ABSTRACT : The objective of present study is to investigate the effects of
blade curvature and blade inclination angle on the flow characteristics of a
sirocco fan, such as flow velocity, static pressure rise and volume flow
rate by using a CFD commercial simulation program : Star CCM+. The
RANS(Reynolds Averaged Navier-Stokes) Equations with x-g£ turbulence
model has been applied to analyze the three-dimensional internal flow of
the sirocco fan which consisted of an impeller with 36 forward-curved
blades and a scroll housing with the air inlet diameter of 154 mm and air
outlet diameter of 115mm. The blade length and width is 64.5mm and
16mm, respectively.

From the CFD simulation results, the velocity distribution of air passing
through blades and the streamline of internal flow had been represented. It
was found that re-circulation flow and vortex flow were located at the near
cut-off region. The static pressure rise and volume flow rate increased as

the blade curvature decreased due to the scooping mechanism originated
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from the change of blade cross section. It was noted that both volume flow
rate and static pressure rise improvements could be obtained, respectively,
by 25.6% and 56.7% at maximum under the present simulation conditions.
For the blade inclination, the volume flow rate and the static pressure rise

showed best performance at the blade inclination angle of 12°.
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(a) Cross section of impeller
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Fig. 2 Numerical analysis model
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(b) Blade curvature & inclination angle

Table 1. Specification of the sirocco fan

Sirocco fan Specification Remarks
Max diameter 162
Body Height 66
Number of blade 36
OD(outer diameter) 155
Impeller ID(inner diameter) 124.26
Blades V_Vidth 16
Thickness 1-1.52 | depend on curvature
Height 64.5
Tip radius 1
Air inlet diameter 154
Housing Air outlet diameter 115
Height 88.5
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Fig. 3 Housing dimensions
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Fig. 4 Mesh generation for the sirocco fan
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Table 2. Boundary condition

Sirocco fan Condition Remarks
Impeller Rotation speed 1,800 rpm
) Air inlet Stagnation inlet
Housing -
Air outlet Pressure outlet
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Table 3. Flow rate and static pressure rise results for the blade curvature

Curvature Flow rate Static pressure rise
(mm) CMM % vs R300 Pa % vs R300
300 5.00 0.0 12.56 0.0

30 541 8.2 14.60 16.2
20 5.66 13.2 15.98 272
15 5.88 175 17.22 371
10 6.28 25.6 19.68 56.7
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% vs 21°
19.5
21.4
22.8
19.2
11.3
0.0

Static pressure rise

17.27
17.55
17.75
17.22
16.08
14.45

Pa

9.1
10.1
10.6

9.0

5.1

0.0

% vs 21°

Flow rate

5.88
5.93
0.96
5.88
5.67
5.39

CMM

angle ( °)
12
15
18
21

Table 4. Flow rate and pressure rise results for the blade inclination angle
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