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Research on Unsteady Characteristics and Inflow Mechanism
of Different Pumping Chamber of Disc Pump
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Abstract: In connection with the special impeller structure of discontinuous vane for disec pump, the
matching design of the pumping chamber is important to the improvement of its overall hydraulic charac-
teristics. Based on the results of field test and CFX simulation analysis, the reliability of unsteady simula-
tion of turbulence model is verified. According to the theoretical analysis resulls of the structural parame-
ters of the pumping chamber, six pumping chambers with different cross-sectional areas were selected for
numerical simulation and multi-dimensional internal flow analysis. The results show that with the increase
of the cross-sectional area,the impeller center of the six different pumping chamber schemes presents a
low-pressure zone. After the pressure increases along the radial direction and decreases, it tends to be rel-
atively stable ,and the high-pressure area is symmetrically distributed in the center. The high-pressure area
is mainly located at the junction of the impeller and the pumping chamber and close to the side of the im-
peller outlet. The maximum pressure area appears near the outlet of the pumping chamber. As the flow ar-

ea of the pumping chamber decreases,the vortex at the outlet of the impeller becomes more evident, and
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the vortex diffuses seriously along the circumference. With the increase of the flow area of the pumping

chamber, the vortex is clearly weakened,the flow area is too large and the vortex appears noticeably.

Key words: disc pump, pumping chamber,unsteady simulation, hydraulic characteristics,no-blade area
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Fig. 1 3D model diagram
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Fig. 4 Experimental and simulation results
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Fig. 5 Schematic diagram of three kinds of

pumping chambers
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Fig. 6 Efficiency and head histogram of three kinds

of pumping chambers
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Il for different pumping chambers
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