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Effects of Channel with M-type Section on the Performance
of Vortex Pump

Wang Yang Li Yacheng Cao Puyu Liu Yang Lii Zhongbin
( Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: An M-type section had been designed to reduce internal shock losses in the channel of votex
pump. The reasonable M section was based on the theory of the same area, with the constant height,
section of channel sharped like an M was more in line with law of fluid flow. The nearest distance of the
wall of channel and the outlet of blades was 1 mm. In order to research the inner flow in channel,
computational fluid dynamics software CFX was adopted in the inner flow field analysis. Head, efficiency
curve and velocity vector of rectangular and M-type channel were obtained from the simulation. The
results show that the head and efficiency have improved; fluid flows more smoothly in the M-type
channel; turbulence and small reverse spiral at the outlet of blades is less. However, the friction losses
increase with the larger flow area.

Key words: Vortex pump Channel Shock loss Friction loss Numerical simulation
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Numerical Simulation of Tip Leakage Vortex Hydrodynamics
Characteristics in Axial Flow Pump

Zhang Desheng Shao Peipei Shi Weidong Pan Dazhi Wang Haiyu
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract.; The scaled model pump of TJ0O4 — ZL — 02 hydraulic model, which has been applied on the
Tianjin same test-bed for South-to-North Water Transfer Project, was simulated base on fine calculation
for tip region flow field and SST k£ — w turbulence model, and flow field structure for tip leakage vortex as
well as filed dynamic characteristics were studied. Numerical calculations and experimental results show
that numerical simulations for clearance leakage and boundary layer flow based on SST k£ — w turbulence
model are relatively accurate. The power arose from tip leakage vortex is regard as differential pressure
between the pressure side and the suction side of blade. For the pressure difference of blade leading edge
is the largest, velocity of tip leakage flow is higher. The pressure difference between blade pressure and
suction side is increased gradually with the increase of blade chord coefficient A, and clearance leakage
flow velocity as well as leakage vortex strength is decreased gradually. The local low pressure of blade tip
region mainly occurs on vortex region of separated vortex near the pressure surface, as well as tip leakage
vortex region at the lower part of blade suction side. The local low pressure region of blade suction side is
getting further away from blade suction side with the increase of blade chord coefficient A. The local low
pressure region of blade rim near blade pressure side is mainly caused by separated vortex which is
induced by blade tip corner, and the low pressure near suction side of blade is resulted from tip leakage
vortex, and the process reveals the flow characteristic of tip leakage vortex for axial flow pump.

Key words: Axial-flow pump Tip clearance Tip leakage vortex Numerical simulation



