55 50 5 2 g K A e Al (A R ORE SR ) Vol. 50 No.2
2022 43 H Journal of Hohai University ( Natural Sciences) Mar. 2022

DOI:10. 3876/j. issn. 1000 - 1980. 2022. 02. 008

IR T R 5% 5t = e HUEE L
5 R BRL AT

(MR O 5t 5 TR b% , 100 M5t 210098)

BE. RAXABIFEANHARIE T BZRGH AT M, T EH5HTRATRILT EKR
ARG I G AR E A AR £ 7, R T R G ABTHR G e, SREAT AR
A THRHBFABESSERGHARNARE LZHhhd X AT LA RAIGERETED =
A% ;5 R GHAANL R FHARG T EZEE T HREY 2Xm, 5B B KRGS RmE
F GGG e SR E R RS BB R RRRA MARET RGHAAH TF
ey W FAE

K] AR IREE IR T AR AL IR

FESES . TVIZ2 . 1 M EARAARD A X E S .1000 - 1980(2022)02 - 0054 -07

Three-dimensional numerical simulation of oscillating jet in cross flow environment

LI Meng, XU Zhenshan, CHEN Yongping
(College of Harbor, Costal and Offshore Engineering, Hohai University, Nanjing 210098, China)

Abstract: The large eddy simulation model is used to simulate the three-dimensional sinusoidal oscillating jet in the cross flow
environment. The differences of motion characteristics and dilution law between the non-oscillating jet and the oscillating jet in the cross
flow environment were analyzed, and the influence of oscillating parameters of the jet was discussed. The results show that the shape of
oscillating jet is obviously different from that of non-oscillating jet in the cross flow environment, and its trajectory is bent, showing an
obvious “intermittent effluent cloud” phenomenon. Compared with the non-oscillating jet, the impact height and bending degree of the
oscillating jet are significantly increased, and the mixing with surrounding water is intensified. With the increase of oscillating
amplitude, the impact height and minimum dilution of the jet increase. In general, the oscillating jet is beneficial to the dilution of
pollutants in the cross flow environment.
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Fig.1 Comparison of numerical simulation results and experimental data of jet time-averaged vertical velocity on

different downstream cross sections
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Table 1 Calculation groups and parameters of oscillating jet in cross flow environment

IR wy/(m - s7") ug/(m+s7") T /s wy/(m-s") R, S,
NJOO 0. 60 0. 05

NJo1 0.60 0.05 1.0 0.12 0.2 0.2
NJO2 0.60 0. 05 2.0 0.12 0.2 0.1
NJO3 0. 60 0. 05 1.0 0.24 0.4 0.2
NJO4 0. 60 0. 05 2.0 0.24 0.4 0.1
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Fig.3 Phase-averaged flow velocity field and concentration field of jet on symmetrical

longitudinal section(y/d=0) under four typical phases of group NJ04
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