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Influence of ice ridges on the flow field characteristics
of the polar subglacial channel

SUN Sheng, SHI Yu—yun, LI Zhi—fu
(College of Naval Architecture and Ocean Engineering, Jiangsu University of Science and Technology,

Zhenjiang 212001, China)

Abstract: Ice ridges are one of the typical features of polar ice underlying surface. Understanding the interac-
tion between ice ridge and fluid flow is important for the navigation of submersibles. Five groups of typically
spaced ice ridges were established based on the polar field data to investigate the influence of ice ridges on
the fluid flow beneath the ice surface and its influence range. By solving the steady—state Reynolds stress
equation model (RSM) through Fluent software, the effect of ice ridge spacing on fluid flow beneath the ice
was studied. The relationship between spacing and wake vortex oscillation was explored. The radiation depth
of ice ridge interference with the ice flow field was also studied. The numerical result shows that the continu-
ous ice ridges have a tensile effect on the tail vortex. Depending on the level of interference, radiation depth
can be divided into three ranges: strong radiation area, stable radiation area and no influence area.
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Tab.1 Velocity inlet parameters

ul/(m-s™) Re 1 k/(m?+s7%) &l(m?+s7)
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0.3 2620850.3  0.025224  8.589 41 E-05 1.245 77 E-07
0.5 43680839 0.023664  2.09990 E-04  4.762 01 E-07
0.7 61153174 0.022689  3.783 75E-04  1.151 80 E-06
1.0 8736 167.7 0.021700  7.063 19 E-04  2.937 61 E-06
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Fig.3 Diagram of the mesh of the ice ridge
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Fig.10 Pressure distribution under various conditions
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Fig.15 Pressure and velocity distribution of Section 3
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