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Effect of differential rotating shell on roto—jet pump performance
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(1. College of Energy and Power Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China; 2. Huayu Branch

Lanzhou Vacuum Equipment Co. Ltd. Lanzhou Gansu 730050 China)

Abstract: Taking the rotojet pump as test object the performance test of rotating shell and impeller
with synchronous variable speed and numerical study of non-synchronous differential speed between ro—
tating shell and impeller were completed. To avoid the assumption of isotropic eddy viscosity RSM
linear pressure—strain model of Reynolds gravity was selected for numerical calculation and the numeri—
cal results were compared with the experimental results to verify its reliability. The results show that in
the variable speed experiment the flow rate and head of the test pump conform to the similar law and
the optimal efficiency remains basically unchanged. The maximum deviation of the optimal efficiency at
each speed is 3.1% and tends to be constant.In the differential speed experiment the rotating shell
speed increased causes the radial liquid pressure gradient to increase resulting in the increase of the

liquid pressure in the area of r>r, and the decrease of the liquid pressure in the area of r<r,. Affected
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by the differential disturbance between impeller and rotating shell the turbulent kinetic energy values
in the inlet and wake region of the collecting pipe are generally high and the energy loss is large. The
size shape and position of vortex center change with the rotating speed of rotating shell and are mainly
distributed in the impeller outlet and flow center area. Compared with rated working condition increa—
sing the rotating speed of shell will improve rotojet pump head but increasing liquid energy depends
on rotating shell wall friction and reduces the efficiency of the pump. The lower rotating speed of the ro—
tating shell within a certain range is beneficial to improve the pump efficiency. Optimal rotating speed
ratio between rotating shell and impeller is 0.75.The results are helpful for differential operation of roto—

jet pump in the future.
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Fig.1  Structure of rotojet pump
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Fig.2 Hydraulic characteristic curves at different ro—
tational speeds obtained by experiment
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Fig.3 Calculation domain of rotojet pump and local
mesh
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Fig.4 Collecting pipe and piezometer tube
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Fig.6  Distribution of fluid pressure and shear velocity in chamber
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Fig.7 Turbulent kinetic energy distribution at characteristic section
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Fig.9 Performance curves of roto§et pump
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