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Abstract: For unifying the expression of the fluid dynamic force in the viscous and inviscid incompressible flow field the expression is re—
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On the Fluid Dynamic Force of a Solid Body Moving
in the Incompressible Flow
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LAN Weiyao

deduced with the slip boundary condition is permitted.The fluid dynamic force is expressed as the algebraic sum of the integral of the flow

stress on the infinity boundary and the integral of the change rate of the flow field momentum based on the momentum theorem.Then the de—

rivative moment transformation ( DMT) is adopted to decompose these two integrals then decomposition results are combined and simplified

into the sum of the integral of the first vortex moment in the flow field and the integral of the tangent velocity moment on the solid surface

based on the asymptotic property of the velocity at infinity and the new expression of the fluid dynamic force is obtained.Theoretical analysis

and the example show that this new expression of the fluid dynamic force not only converges to the Lamb’s expression in the inviscid flow but

also is consistent with the theory of vortical dynamics in the viscous flow.

Key words: airship; unsteady state hydrodynamic force; incompressible flow field; vortical dynamics



