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Buoyancy Diffusion Law and Ocean-surface Temperature Characteristic of
Submarine Thermal Wake

ZHANG Xusheng, GUO Liang, HU Richa, CHANG Wenjuan
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: 1/72 LSII nuclear submarine is selected as the research object, three-dimensional numerical
model of external flow-field is established by using the finite volume method, and high-speed rotation of
tail-propeller is simulated by motion frame. Based on the model, factors which affect the buoyancy diffusion
law and ocean-surface temperature characteristic, such as diving depth, sailing velocity, and thermal wake
velocity/temperature are evaluated. Research shows that 1) with the diving depth and sailing velocity
increasing, backward delay distance increases and temperature difference decreases towards ocean-surface
temperature characteristic; 2) with the thermal wake velocity/temperature increasing, backward delay
distance decreases and temperature difference increases towards ocean-surface temperature characteristic; 3)
increasing the heat capacity of high-temperature thermal wake or decreasing the heat capacity of
low-temperate seawater makes the ocean-surface temperature characteristic more obvious. The conclusion
could provide the targeted reference for infrared detection and inverse positioning of certain type submarine.
Key words: thermal wake, buoyancy diffusion law, ocean-surface temperature characteristic, finite volume
method, infrared detection
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Fig.1 Two-dimensional view of LSII nuclear submarine scale model
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Table 1 Calculation cases of simulation analysis

TR BT Vi(mis)  FVRIRWOE BRI

h/m M2 e 58 n/(r/min)]  Vip/(mis) T/ C
0.3 1.0[2400]* 0.26 90
0.5* 1.5[2700] 0.78* 70*
07 2.0[3000] 1.30 50
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