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Fig. 1 Modification plan at different locations of guide vane
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Fig.4 Velocity vector diagram of air phase in the pump chamber
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Fig.5 Velocity streamlines diagram of air phase in the pump chamber
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Fig. 6  Contours of air volume fraction in the pump chamber
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Experimental Investigation of Pressure Fluctuation with
Multiple Flow Rates in Scaled Axial Flow Pump

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

Abstract; In order to discuss the characteristics of pressure fluctuation in a scaled axial flow pump at
different flow rate conditions, the dynamic pressure fluctuation data of six pressure monitoring points on
the pump casing was measured at different flow rates, and the law of pressure fluctuation in impeller was
revealed. The experimental results show that waveform of pressure fluctuation at impeller inlet P1 was the
normal sine shape, and the peak to peak value of pressure fluctuation at the measuring point P2 in the
impeller reached the maximum, and then decreased at monitoring point P1 located in impeller inlet. Time
domains of pressure fluctuations in impeller had four peaks and four valleys which were consistent with the
impeller blade number, due to the alternating pressure gradient. The secondary flow and tip leakage
vortex induced the second harmonic wave significantly at the middle of impeller at small flow rate
conditions. Based on Fast Fourier Transform, the main frequencies of pressure fluctuations at three
measuring points in the impeller region in different flow rate conditions were all blade passing frequency
(BPF), and the harmonic frequency was the multiples of BPF. The amplitudes of harmonic frequency
decayed exponentially. However, the low frequency which was induced by the reversed flow and flushing
occured in the frequency domain of pressure fluctuations in the guide vane, and the BPF and its
harmonics coexisted.

Key words: Axial-flow pump  Pressure fluctuation  Multi-conditions  Blade passing frequency

Harmonic Experiment
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Effects of Internal Circulation Flow on Self-priming Performance of
Flow-ejecting Self-priming Pump

Wang Yang Li Guidong Cao Puyu Yin Gang Cui Yurui Li Yacheng
( National Research Center of Pump, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to study the gas-liquid two-phase flow during the gas-liquid mixing and separating
process, a flow-ejecting self-priming pump named JETST —100 was chosed. Based on Eulerian — Eulerian
multiphase flow model, the transient numerical simulation of the gas-liquid mixing and separating
phenomena on the pump chamber was carried out using CFX software. The distributions of pressure,
velocity and gas-liquid phases field inside the pump were obtained, and the change of the air volume
fraction by monitoring the points on the gas-liquid separation chamber outlet and jet aerator inlet were
analyzed . The test and simulation results show that the flow of liquid from the guide vane formed a large
amount of velocity circulation. And the water of the pump chamber reduced with the large amount of
water into the outlet channel. It was found that adding the reinforcing plate could prevent the generation
of circulation on guide vane back, and improve the self-priming performance of the pump.

Key words: Self-priming pump Gas-liquid two-phase Circulation Unsteady flow



