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Effect of Impeller Configuration with Slat—Slot in the
Flow Characteristics of a Fan
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ABSTRACT

A centrifugal fan is commonly used in many industrial applications. This study identified the flow characteristics around the

blades applied with slat-slot through a computerized numerical analysis. The impeller with slat-slot and NACA model has goal

of to delay the flow separation, and to improve aerodynamic performance. As an indicator for performance evaluation, outlet

pressure and mass flow coefficients were selected. The numerical results of the optimized model are graphically analyzed with

the coefficients compared with the reference model using the ANSYS CFX. The results show that the optimized model has a

better aerodynamic performance than the reference model.
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Table 1 The impeller configuration

Classification Value

Diameter of impeller inner point [, ] 170 mm

Diameter of impeller outer point [D,] 104 mm

Impeller span [ 53] 26.5 mm
Angle of impeller installation [6] 12°
Outlet angle of impeller [3,] 36.2
Number of blades 12

Specific velocity [n,] 182.77

(9.8, 21.5)

(11.7,15.2)
(13.9, 9.5)
(17.7, 4.9)
23.4,1.6)

(30,0

Fig. 1 Meridional plane with the hub configuration and
schematic drawing of the fan and impeller
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Fig. 2 Schematic of the fan model with NACA 65—airfoil
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Fig. 3 Results of grid dependency test of reference model

Table 2 Boundary conditions applied in this study

Analysis state Steady State
Turbulence model SST
Working fluid Air Ideal Gas
Reference pressure 0 atm
Total pressure inlet 1 atm
Mass flow outlet 0.067 kg/s
Rotational speed 1,800 rev/min
Interface frozen rotor
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(a) Slat-slot sketch in airfoil

(b) Slat-slot geometry

Fig. 6 Configuration of slat—slot in the airfoil
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Table 3 Various design parameters of the slat—slot model
@ @ ®
Location, x, Clearance, t; Angle, 0
dp.1 2.6 1.0 44
dp.2 39 1.6 46
dp.3 52 2.1 48
dp.4 6.5 2.6 50
dp.5 7.9 3.1 52
dp.6 92 45 54
Displacement =2.5% Aty =1.0% A)=2"°
stol Al 7HA] Wgeof dhsf 2t 57]9] BEls st & 15
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Fig. 63} Table 30| 7]%3l91 ZF A4 W] w2 cjofst
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Fig. 7 Examples of slat—slot impellers
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