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ABSTRACT

The numerical study was conducted to investigate the pump performance due to impeller related parameters change in centrifugal

pump of very low specific speed by using CFD code. A small centrifugal pump whose specific speed is /V, =76.2 was used, and

the performance characteristics were discussed for different number of vanes, rotational speed, and the length and height of vane.

The numerical results at a very low specific speed show that the increase of the number of vanes has little effect on

improvement of output pressure but results in the reduction of pressure fluctuation, and that the head increases with the

increase in the rotational speed. The decreasing the length of vane has a considerable reduction of the capacity

coefficient in comparison with decreasing the height of vane.
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Fig. 1 Geometry of the centrifugal pump
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Fig. 2 Geometry of the impeller with 3 blades
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Table 1 Description of the centrifugal pump

Pump
Radius r 4.45 mm
Inlet volume -
Height h 4 mm
Radius r 10.35 mm
Case volume -
Height h 5 mm
Radius of Inlet r 1.45 mm
) Radius of Outlet r 1.84 mm
Exit volume
Length l 13.78 mm
Expansion Angle 0 2.5°
, Radius r 1.84 mm
Expanded Pipe
Length l 13.78 mm
Radius r 0.71 mm
Nozzle
Length l 1.5 mm
Table 2 Basic specifications of impeller
Blade Outlet Radius Ty 9.85 mm
Blade Outlet Angle B, 34°
Blade Number Z 3
Blade Height hy 4 mm
Design Rotational Speed n 22,000 rpm
Design Mass Flow Rate m 2.50E-02 kg/s
Gauge Static Pressure P, 245166.3 Pa
Specific S N,=NVQ/HY*
Specific Speed Ny VaQ/ N 762
(rpm, m®/min, m)
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Fig. 4 Overview of meshed pump
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Table 3 Grid dependence test on different mesh number

Number of mesh Fx
(numerical analysis) D
387,142 656,597 | 1,653,650
pressure ~ ~ -
(Pa) 267983.2 | 2514585 | 2539989 | 254972.9
Mass flow rate
: 0.0263 0.0254 0.0258 0.025
m, (kg/s)
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Fig. 11 Pump Characteristic Curves

Table 4 Performance of pump for different rotational speed

Rotational speed (rpm) 2,0000 22,000 24,000
Head (m) 21.48 25.25 30.63
Pressure, AP(kPa) 209.37 24615 | 29872
Mass Flow Rate m (kg/s) 0.0232 0.0253 0.0279
Capacity coefficient C,(x0.001) | 0.1520 0.1506 0.1518
Head coefficient C;,(x0.001) 01384 | 01344 | 0.1370
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