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Numerical Simulation of Interflow Field in Centrifugal Pump
with Double Curvature Blade
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Abstract

The steady and unsteady interflow fields in centrifugal pump with double curvature blade were
investigated by CFD, which was compared with general centrifugal pump in the same design parameters.
The characteristic of interflow fields and pressure fluctuations at different monitoring points were obtained.
The results showed that it can prevent the impeller from emerging and developing wake flow in double
curvature blade centrifugal pump. The main factor which created the pressure fluctuation in the pump was
the interaction between the impeller and the tongue, and with the flow rate increased, the pressure
fluctuations at the tongue were getting bigger. At the same flow rate, the pressure fluctuation’ s amplitude
value on double curvature blade type centrifugal pump was smaller than the ordinary centrifugal pump,
which reduced the pump’ s hydraulic loss to some extent. The results are served as the theory basis in

optimization of pump structure and reduction of pump’ s noise and vibration.
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Fig.4 Static pressure distribution contour at different time in pump 1
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Fig.7 Pressure fluctuation of tongue at different flow rates
(a) 1 5%0.60, (b) 15HL1.0Q, (c¢) 1 5HEI1.4Q, (d)25%H0.60Q, (e)25FH1.0Q, (f)25F1.40,
20000 20000 15000 [
15000 | 15000 | 10000 |
10000 F 10000 - 5000 |
& 5008 - & soog » % ol
= H R’ r = —5000 f
= 5000 | = -5000 | % ~10000
*j ~10000 } E ~10000 } =
= 15000 | ~15000 | ~15000 ¢
~20000 [ ~20000 —20000 r
~25000, ~25000, ~25000
150 200 250 300 350 400 450 500 550 150 200 250 300 350 400 450 500 550 150 200 250 300 350 400 450 500 550
I (1) 25 5 1) 2 I i) 25
(a) (b) (©)
12500 ¢ 15000 15000
10000 £
L 7500F 10000 10000
& 5000F £ 5000 £ 5000
] 2500F = R
‘fé 0f = 0 é 0
= - E
B _aoot 3 —s000 E ~5000
~7500¢ ~10000 -1
~10000 £ 0000
~12500 ~15000 ~15000
700 800 900 1000 1100 700 800 900 1000 1100 700 800 900 1000 1100
I i) £ IR 25 N i) 25
(d) (© ®

Bl 8 AN ITBF W 18k sh

Fig. 8 Outlet total pressure fluctuation at different flow rates
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