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Analysis of Internal Working Characteristics of Vortex Pump for Pump Driven Two-phase Cooling Loop
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[ Abstract]  The working fluid pump as the key driving component of a pump driven two-phase loop plays a crucial role for the
system. In order to study the internal working characteristics of working fluid pump, a three-dimensional model of vortex pump
was established and the fluid region was extracted. The working process of vortex pump was simulated based on R22 refrigerant.
The results show that the steady state iterations reduces over a half and the maximum total volume fraction decreases from 0.6 to
0.007 when the inlet pressure increases from 0.95 MPa to 1.25MPa. During the steady operation of the vortex pump the total
pressure distribution at the outer edge of the impeller caused by the centrifugal force on the impeller was 0.1 MPa greater than that
at the inner edge of the impeller. The impeller cavitation damage area is located on the inner edge of the pump inlet and outlet
impeller, which is the area to be improved.
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Fig.1 Principle of pump driven two-phase loop
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