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Transient characteristics of centrifugal pump as turbine in its start-up process

CHAI Baodui' > YANG Junhu' WANG Xiaohui' JIANG Bingxiao'

(1. School of Energy and Power Engineering Lanzhou University of Technology Lanzhou 730050 China;
2. School of Chemical and Biological Engineering Lanzhou Jiaotong University Lanzhou 730070 China)

Abstract: Here to study transient characteristics of centrifugal pump as turbine ( PAT) in its startup process
UDF programs were written according to rotating equation. The rotating speed control method based on Fluent sliding mesh
was used to do numerical simulation of PAT startup process and the simulated results were compared with test ones for
verification. The results showed that strong blade channel vortices are formed inside impeller at startup initial instant with
increase in rotating speed the intensity of blade channel vortex gradually decreases and pressure reveals gradient
distribution; at startup initial instant blade load reveals oscillatory distribution its maximum amplitude appears at blade
middle position it is much higher than the blade load under steady state operating condition; both radial force and axial
one firstly increase sharply with increase in rotating speed and then drop oscillatorily; after rotating speed tends to be
stable radial force and axial one reveal periodic oscillation axial force fluctuation amplitude is greater than that of radial
force and the fluctuation number in each oscillation period is consistent with blade number; rotor rotating speed is
accelerated but its acceleration decreases gradually in startup process the larger the pressure of incoming flow the shorter
the time to reach the designed rotating speed and the higher the steady rotating speed after finishing startup; the smaller
the moment of inertia the faster the completion of startup.
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Fig.7 Velocity streamlines distributions of axial vertical surface in process of startup
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Fig.9 Pressure distributions of axial vertical surface in process of startup
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