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Abstract

The 3-D unsteady viscous flow around an impulsively started rotating marine propeller is simulated using VIC(Vortex—In—Cell) method

which is adequate to analyze the strong vortical flow around complicatedly—shaped body, The computational procedure is governed by

the vorticity transport equation in Lagrangian form, In order to solve the equation, a regular grid which is independent to the shape of

a body is introduced and each term of the equation is evaluated numerically on the grid by applying immersed boundary concept, In

this paper, the overall algorithm including the formulation of governing equations and boundary conditions is described and some

computational results are presented with discussing their physical validity.
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Table 1 The properties of model propeller

Table 2 Computational conditions

Properties
No. of blades 4
P/D 1.2
Skew (°) 0
Rake (#/D) 0
Direction of rotation right-handed
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Conditions VIC method Fluent
No. of blobs. 1,669,408 -
Surface mesh 16,824 15,298

Time step 0.01 0.01

L . 0.016 (rot.)

Grid size 0.015 (blob size) 0.022 (nonrot.)
Reynolds No. 100 100
Advance ratio 20 20
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XZ(Y=0) plane (right) in VIC method

Fig. 6 The streamline around the propeller about XY plane
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Fig. 8 The vorticity magnitude about XZ plane (X=0.15) in
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