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Study on Control of Flow past a Wing
Section Using Electromagnetic Force

Munehiko HINATSU

Summary

This paper presents a study to control a 2-D flow past a wing section by use of
an electromagnetic force. In order to evaluate the appropriate strengths of applied
electric and magnetic fields for the purpose of a flow control, CFD (computational
fluid dynamics) technique is used in the present study. IAF (implicit approximate
factorization) scheme is adopted here to solve MHD equations.

NACAO0012 is used as a typical wing section. The Reynolds number is set to be
10000 and the angle of attack is 5 degree. A laminar separation of flow occurs at
the leeside of the wing in the non-MHD condition. This separation vanishes when
an appropriate electromagnetic field is applied around the wing. As a result, the

increase of lift is obtained.
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Fig. 7 Vorticity distribution around wing section(NACA0012),Re=10*Mesh A
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Pressure distribution along wing surface (NACA0012),Re=10*,Mesh B

(b) case in @=5.0
Fig. 8 Vorticity distribution around wing section(NACA0012),Re =10*,Mesh B
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Fig. 10 Comparison of pressure distribution along
wing surface among the present result
(Mesh B, @ =5.0) and another researcher’s
results
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(c) pressure distribution

Fig. 13 Computational result of flow field around
wing section(NACA0012) Re=10*

(Ha=12.64,E = —50)
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Fig. 14 Computational result of flow field around
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(Ha=12.64,E=—100)
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(a) velocity distribution

(c) pressure distribution

Fig. 15 Computational result of flow field around
wing section(NACA0012) Re=10*
(Ha=12.64,E = —150)
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(c) pressure distribution

Fig. 16 Computational result of flow field around
wing section(NACA0012),Re=10*
(Ha=12.64,E = —200)
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Fig. 18 Distribution of electromagnetic force
around wing section
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Fig. 19 Relation between the strength of applied
electric field and lift coefficient
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Fig. 20 Relation between the strength of applied
electric field and drag coefficient
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