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Abstract

A numerical study on the viscous flow around a 2-dimensional circulation control
foil is carried out for application on the field of naval architecture and ocean
engineering. The governing equations are the RANS and the continuity equations.
The equations are discretized by finite difference method and MAC method and the
pressure poisson equation is calculated by a SOR method and an O-type
non-staggered boundary fitted coordinate system which is overlapped near the slot
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is used to improve the numerical accuracy. Turbulence is approximated by a

modified Baldwin-Lomax turbulence model.

In the present paper, the Coanda effect on a 2-dimensional foil of a 20%
thickness ellipse with modified rounded trailing edge has been numerically studied.
The change in drag and lift of the foil with various jet momentums are calculated
and compared to the experimental results to show good agreements.
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Table 1 Geometry of ccfoil

rounded edge| section | radius/C |slot height/C
Kind TE 20% ellipsej 0.0365 0.001
McLachi LE & T.E |20% ellipsej 0.04 0.0015

Fig. 1 Circulation control foil
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Fig. 2 Overlapped grid near the slot
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Fig. 4 U-velocity contour
Rn=17.5x10°, Cx=0, (Kind)

Fig. 5 Velocity vectors and streamlines
Rn=1.5x10°, Cu=0, (Kind)

Fig. 6 Velocity vectors and streamlines
Rrn=1.5%x10°, Cp=0.028, (Kind)
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Fig. 7 Streamlines for various jet
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Fig. 8 Cp distribution
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Fig. 9 Cp distribution
(Mclachlan, Rr=2.0x10°)

Fig. 10 Lift vs. jet momentum
(Kind. Rz =17.5%10°) (Mclachlan, Rn=2.0%10°)
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Fig. 11 Drag vs. jet momentum
(Kind, Rn=17.5x10°) (Mclachlan, Rn = 2.0x10°)
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