2016412 A N A 1 =2 547 4 4 12

doi:10. 6041/j. issn. 1000-1298.2016. 12. 010
ARIARETLR TRARRENDKENIAE

£ B ZBE WIA B Wb Pk

CTLF RZFFARHU B ARG 0, EYT 212013)

FEE: N THIRIRT R A S AR 5 0 P T3 5 R 0 R 0 Bk sh R 8 2 3 50 % TR 3 2 FR (A S JE ) S E AT T
FEJI WK, 0 T AR R TO0 T rH4edE O e rh s e 0 b0 S O DL DS R
T3 Wk B SR ATE e R o BTG SRR I - e A SR B AR B R e T R 1 o e R I e T kBl
ka4 th 8 T S H5e B B0 — 200 4 SRR 4 AR, D7 ksl 4500 iR i i A iR R S Y
TP AE R AR 0 RS i 0 W 5 PR T AR S 7 /N o0 T 4 IR 7 ~ 12 AR A, s 1 ik 3h
R RS K, S o4 22, SR A I A 0 IS ) = AT Tl RS | Sl T B0 55 ) AR IR LA B M R S e A B A
BTG 22 o T S0 ) A A 7 ik st e {1 R L Ko 3 70 A o R, 3 3 T 48 X 45 W T s 1) 6 0 ok 3 22
TR AN

KR R EAbkE; W Lo i

MESKES. TH33  BAARIDAD: A CEHS: 1000-1298(2016)12-0070-07

Experiment on Pressure Fluctuation in Mixed-flow Pump
under Different Flow Rate Conditions

Li Wei Ji Leilei Shi Weidong Zhou Ling Ping Yuanfeng
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to study the pressure fluctuation characteristics in the mixed-flow pump caused by the
effect of impeller and guide vane’s unsteady periodical interference, the pressure fluctuation in key
monitoring points was measured on the mixed-flow pump body. The time domain and frequency domain
responses of the pressure fluctuation under different flow rate conditions on the impeller inlet, middle part
of impeller, impeller outlet, guide vane inlet, guide vane outlet and device exit were analyzed. The
results showed that the impeller rotational cycle greatly influenced the pressure fluctuation at the positions
of the impeller inlet and the blade rim central point of the impeller. The four peaks and four valleys were
appeared in the fluctuation curves which were consistent with the number of impeller blades. Meanwhile,
the main pressure fluctuation frequency was consistent with the impeller blade passing frequency. The
pressure fluctuations appeared 7 ~ 12 peaks and valleys respectively in impeller outlet monitoring points
and guide vane inlet monitoring points under small flow rate condition, which was caused by the rotor-
stator interaction between impeller and guide vane. Besides, due to the rotor-stator interaction, the
pressure fluctuation spectrum range became larger and frequency component was increased. The main
frequency was shifted to high frequency with the decrease of flow rate. The fluid vibration induced by
dynamic and static interference and the noise of high frequency composition was increased gradually. The

pressure fluctuation amplitude of the monitoring points in the center of the impeller was the largest and the
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most sensitive to the change of flow rate, the pressure fluctuation of the monitoring points away from the

impeller area was less affected by the change of flow rate. The research results had significant reference

value for revealing the unsteady flow characteristics of mixed-flow pump.

Key words: mixed-flow pump; pressure fluctuation; flow rate conditions; experiment
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Fig.3  Positions of monitoring points
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Fig.5 Time domain diagrams of pressure fluctuation for different monitoring points under different operating conditions
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Fig.6  Frequency domain diagrams of pressure fluctuation for different monitoring points
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Fig.7 Peak-to-peak values of pressure fluctuation

under different conditions
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