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Numerical Simulation of Gas-liquid Two—-phase Flow Noise

ZHANG Chi, LI Kongqging, WANG Jia, HONG Na
(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; Because of the widespread phenomenon of gas—liquid two—phase flow, the noise of gas—liquid
two—phase flow has become one of the key noises in the pipeline. In this numerical simulation, the actual model
is simplified, and the simplified physical model is abstracted, using Realizable k—epsilon turbulence model and
PBM model to calculate the two—phase pipeline flow field in the transient flow. Then, it introduces the pressure
in two flow field to acoustic software Virtual.Lab, and uses fast Fourier transform the time domain into frequency
domain. Finally, it uses the acoustic finite element in Virtual.Lab (FEM) to solve the dipole source model in the
two—phase flow, obtains the two phase flow noise spectrum by analyzing the flow and attenuation law of two phase
flow in the pipe. Results show that the pressure fluctuation and velocity fluctuation of Two — Phase Bubble
Formation or development and two—phase turbulent flow is the fundamental reason of two—phase flow noise. Due
to the fluid in the low Maher number, even dipole sound source is the main noise source, so this paper only
calculates the dipole source in two—phase flow pipe.
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551 4 SR 5 A A R R T (A AL 75

I 3 A3 2 Al LA 2]

1) MG 3 A1 T] 3 vh T LA H R PR O+ B g ) 10 M P P PR SRR A 5, B AT, 2
— Rl A

2) AR — TR LEAEE T, 2 100 R ERBUR R 0088 P 7 s R i AELAT X HR B, e P 7 ] A5 B
2 000~4 800 Hz B ., (R ILPTARATIE P £ ORI RE LR/ IN, £ 0~2 000 Hz 114 800~5 000 Hzfigte:
BORMEF{EAERT 4 800 Hz ZiAq A — RIS E S

3K L HY a, e e SEATRTEL , RIAR R TRORTEE RS A5 05 T AN [R) SOMTIAL R PAY A 79 A 370 M 7 7 e 2% R AT
XFEC, AT LA B, B ORI A3, PR R P 7 s 0% A AR RN g A AT 2 (ELE 7 ]
WA B B S A P (RS AE b, o, £ 08 L HR -t BRI R, o ] 00 BE A P s Rk gl 4 R {HL 2 F
HiEEA A K.

A)FIEL T A a,b BEATXS LG, RV HEAH ] UAHIEE B 25 1T AN [V 3 B X6 P AH I R P 7 s 20 14 52 1
P IE e P B YRR A I, [RIIRE o, d e, £ D0 O A B, o SCOMIRT I A5 P 1, S84 03B AH 3 i X
AT IE M P ) T R/

5) WIS P 3 T RUA Y, AN HE A B0 B0, 98y 1 597 TR 407 4 800~5 000 Hz 1
B T 30 S R AR P T L AR RE R IR ORAR 22, 207 A W U P (ELZ A AR 1 M P 01 R £ v 7
0~200 Hz, 3 H P /T4, Hh (e A4 B P 7 e 2% 5 2l LT ARL , Ol i 7 7= A

B3 REARMRE TR FER



76 Wy TS 2017 4E45 32 %

A4 FRARMRRETHLEE FELESER
&3 HHONN KRS ER3E R MEEE BT HEE

Case P EPBIER/dB(A) HREE R/ dB(A) P IR fE/dB(A)
Casel ~ -28.7~25.6  -30.7~19.5  -38.5~16.0 543 50.2 54.5 -93 -15.3 -18.8
Case2  -23.9~27.2  -304-~212  -34.1~17.7 51.1 51.6 51.8 0.48 -5.5 -9.0
Case3  -25.5~31.5  -28.9~254  -33.6~21.9 57.0 543 55.5 15 -45 -7.9
Cased  -20.1~28.9  -31.3~22.9  -34.9~19.4 49.0 54.2 54.3 0.48 -5.5 -9.0
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Case6  -28.1~20.6  -34.0~14.6  -37.4~11.1 48.7 48.6 48.5 -0.4 -6.4 -9.9
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