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Experimental and simulation methods of flow noise on pipeline oil pumps

LU Yonggang, WANG Yang, WANG Xiuli, ZHU Rongsheng, QIU Weifeng, FANG Jie
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; To study the generating mechanism of the internal fluid noise and external noise of the
pump, the experimental and simulation methods are put forward respectively. Based on the CFD/CA
tool, the coupling between the flow field and the sound field is calculated. The propagation law of the
sound field by the flow induced noise is solved. The changes of the sound pressure level and the fre-
quency domain of the flow noise at the time of reflow or cavitation are analyzed. Before the cavitation,
the flow-induced noise spectrum is discrete. Concentrated on the low frequency region, at high fre-
quency fast decay, with the cavitation coefficient gradually decreases, the interaction between impeller
and guide vanes become the main cause of noise induced by pumps. The noise experimental test is
based on the four-terminal network method, the pump noise is mainly related to the pump flow, and
the noise of the pump unit is mainly related to the pump running condition.
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Fig.2  Fluid domain grid of model pump
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Fig.3  Simulation of flow noise of oil pump based on CFD/CA

2 HETEERKESH

2.1 SMFEBNS 5

B IERI A 1 SN CED B 5 156 X LE
AN S FroRs. SRR IR BT A A E i 2k 5 R0
TR AR A BAIR , £ SRR R 8k
FRIRFETE 3% AN, BHZEA K, ol LIA TR Y
PR AP o, UE IR AR AN 335 6 0 vl

K4 ARt s
Fig.4 Fluid calculation field of oil pump



e8]

HEREDUDE T 7741t

54535 &

fF, it SRR A 247 m, & TR IR
1.2% , HEE R RUX 3N SERa , 70 i 5 X ] 1 800 m*/
h<Q <3550 m’/h, & %5 T 80% , Hh 78
2350 m’/h < Q <3 000 m’/h, 3% =T 86% , ZE 1y
LHRoTRE S i R ) ISR e N B =
1.3Q, BT IR 2 500 kW, A5 HU SE8 73 P e 5
TRITHEK.

— H/(CFD)
— P/(CFD)
#/(CFD)
— HI(RE)
3601 — P/GRE) 1100
— (R
3200 1/(H5) 0
280} leo
%240 - g
40
2001

160F 120

SO
[V 1=1V, t1V N
PI10° kW

120 L . . . . 0
500 1000 1500 2000 25003000 3500
O/m™h)

KI5 R SN PEA L 2

Fig.5 Comparison of external characteristics of oil pump
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Fig.6 Inlet and outlet sound pressure level
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Fig.7 Schematic diagram of four-terminal network
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Fig. 10 Pump and unit noise test results
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