CRTECE B MoR BTk R e Rk Vol. 54 No. 1
202241 /1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jan. 2022

DOI:10.11918/202008068
R KB R AT NE L B R 5 1

et U RER R B E R B ERT
(LR/RIE Tl K7 HLR TR BE, IRKEE 1500015 2.0 JKUE Tl K2y (il ) P TREABE , LR Wi 264209,
3 AR ARECARBTTERE , IR ki 264209)

W E: VARARMATS TR AT B BT R Ay o R T B E R, R P 88 BB A2 &k
B HESL R T % E 0 B K TR B A Y S A B AR AL AR K BB B R R E AT DR R Ak T
TEJEATAT B9 SUBOFF VB 24 % R A5 MEBEAT BB 05 B, SF A W & KRR A7 R £ 4 R AT e, BT 4R E
B AL TR K B B AAT R R TR R K, 7 Fr o 0.6 By s IR B i RN MR R A B B TR E £ &
00 B W R RN AR A B KRR NG 5 5 R K B AAT AR S R TR b R A B AAT T A By B b R A AE ARG, 1B
NKERTELWEFE, XRE LW AT ARE D HEMAT SR TG XK AT A BN, BrRBEERKEEEX
— PR E AL ATAT B 8y X R I ARAE , 7T 3 5 1 BB AL AUAT B AE AR 2 A7 RRAE A B F- B 5F N A B E RN R 54,

KR HEL BN RAKTE R CFD; AT ; ATAT AL E ; 24 W & 7% ; SUBOFF i i€

RESES: U6l.1 MERFRERD; A MERS: 0367-6234(2022)01-0040-09

Analysis on the wake of submarine navigating in deeper density layer
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Abstract; To investigate the influence of different navigation parameters on the wave-making characteristics of
submarines navigating in deeper density layers, based on viscous-flow theory, a multi-phase flow numerical model
with user define function to specify the distribution of different fluid layers is established for analyzing the
hydrodynamic characteristics of the submarine navigating in density-stratified fluid. The wake characteristics of the
submarine navigating with different forward speeds and submerged depths in deeper density layer, which means the
navigating position below the interface of internal wave, are numerically simulated. And the discussion is carried out
by analyzing the results of wave profile, fluid-velocity distribution and wave pattern. The results show that the
forward speed has a remarkable effect on the wake of the navigating submarine in the deeper density layer. The most
significant wake on the bow and stern of the submarine is noticed when the submarine is advancing at a the mid-
speed stage near Fr = 0.6. The submerged depth of the submarine affects the wave amplitude on both the free
surface and the internal surface. Compared with the submarine navigating in the shallower density layer, the wave-
making characteristics on free surface generated by the submarine navigating in the deeper density layer are similar,
but the internal surface wake is significantly different. The change of the fluid-velocity distribution on the interfaces
with different navigation parameters is consistent with the change of the wave-making characteristics. Revealing the
characteristics of wave-making of submarines when navigating at a special position in the deeper density layer can
enrich the analysis methods of hydrodynamic characteristics of navigating submarines at different positions, and
provide a reference for submarine non-acoustic detection.
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