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Abstract

Based on the analysis of fluid flow at the inlet of the impeller, one kind of hydraulic design

method for inlet guide vane was proposed, used to adjust the operation point of centrifugal pump. The

goal of the method lies in reducing the incidence loss and recirculation loss and improving the hydraulic

performance for centrifugal pump at off-design condition. Based on the SIMPLEC algorithm, the

Reynolds averaged Navier — Stokes equation and RNG % — ¢ turbulent model equation were solved.

Then, the 3-D turbulent flow field of the centrifugal pump with inlet guide vane was simulated with

the condition of various angles. Numerical results of operation performance are agreed well with the

experimental date. Furthermore, the basic principle and mechanism of inlet guide vane pre-whirl

regulation were analyzed.
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Fig.1 Flow chart of the inlet guide vane hydraulic design
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Fig.2  3-D modeling of centrifugal pump with inlet guide vane
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Tab.1 Performance parameter of optimum operating

condition with various angles

Wik LS 0 12° 24° 36° 48° 60°
Q/m’-h™1342.43 343.2 332.1 330.8 324.8 302.1 251.8
H/m  31.0 30.01 30.02 29.26 28.01 27.81 27.18
7/% 76.63 78.76 78.68 78.10 77.23 75.25 69.93
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Tab.2 Comparlson of efflcnency pre-and post

set inlet guide vane
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Fig.5 Circle component

of impeller inlet velocity

on design condition
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Tab.3 Circle component of impeller inlet velocity

with various conditions
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