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Ice-formation phenomena for laminar water flow in a stenotic tube
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Abstract

A numerical study is made on the ice-formation for water flow inside a stenotic tube. The
study takes into account the interaction existing between the laminar flow and the stenotic
port in the circular tube. In the solution strategy, the present study is substiantially distin-
guished from the existing works in that the complete set of governing equations in both the
solid and liquid regions are resolved. In a channel flow between parallel plates, the agree-
ment of predictions and available experimental data is very good. Numerical results are
mainly obtained by varying the height and length of a stenotic shape and additionally for
several temperatures of the wall and inlet of tube. The results show that the shape of stenot-
ic port has the great effect on the thickness of the solidification layer in the tube. As the
height of a stenosis grows and the length of a stenosis decreases, the ice layer thickness near
the stenotic port is thinner due to backward flow caused by the sudden expansion of water
tunnel. It is also found that the ice layer becomes more fat in accordance with Reynolds
number and the temperature of the wall and inlet of tube decreased.
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Fig.1 Schematic representation of the physical
model for the ice-formation in a stenotic
tube
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Fig.3 The frozen layers of ice in a stenotic
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=—17C, T.=5C, Re=300 and A,=1.0D
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