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Simulation and validation on vapor core in the impeller center of vapor core pump
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Vapor core pump is a centrifugal pump with inlet throttle valve, under some conditions there exist closed gas phase region
in the center of impeller. Vapor core pattern and size are decisive factors affecting performances of the pump. In order
to study formation and evolution law of the vapor core in the center of impeller covering the whole operating range, the
renormalization group (RNG) k-epsilon two-equation turbulence model was applied in this paper, the fuel vapor core pump
with radial straight blades is overall modeled and numerically simulated in three dimensions. Partial experimental data of
the vapor core pump prototype validates the reliability and precision of the numerical model. Under the same conditions,
difference of the flow rate-head characteristics between numerically simulation and physical test does not exceed 10%. On this
basis, influences on the scale of vapor core by the inlet throttle valve opening, rotation speed, blade width at the outlet as well as
the effects on vapor core pump performance are analyzed. Results show that, load at the pump outlet has different influence on
vapor core body on the radial and the axial cross sections of impeller. The inlet throttle valve opening has the most influence on
the vapor core. Within a certain range of rotation speed and at the same inlet throttle opening, the higher the impeller rotation
speed is, the greater the radius of vapor core is. When vapor core is stable, load fluctuations at the pump outlet has little effects
on the fuel flow rate, more stable than a centrifugal pump with the same specifications.
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