Linearized Axisymmetric Subsonic potential Flow over

Bodies of Revolution

Important Facts, Relations and Equations

Governing Equation:


The above flow is governed by 
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(1)

Boundary Condition:


At the body surface r = R(x), we require that
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(2)

Surface Pressure Distribution:





At the body surface, the pressure distribution is given by
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Gothert's Transformation:  Under the transformation 
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the linearzied compressible form of the potential equation (1) becomes the incompressible potential equation
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The boundary condition given by equation (2) becomes
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(3)


Comparing this with the incompressible boundary condition
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(4)

we conclude that 

R0 = R
(5)


That is, the  incompressible body has a smaller radius.  But since the x- axis is not stretched, it follows that the incompressible body slope dR0/d is 1/ times the compressible body slope dR/dx.
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(6)


As a consequence of equations (3), (4) and (6), A equals 2.


After the surface pressure distribution Cp0(x) over this body of revolution is computed somehow (say, experimentally), we can find the compressible flow pressure distribution over our original body of revolution R(x) as

Cp(x) = Cp0(x) / 2
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