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SHAPING A NOZZLE WITH A CENTRAL BoDY
C. W. KIM

We calculate the coordinates of an axisymmetric nozzle with a central body. This nozzle ensures a transonic flow
with a plane sound surface, which is orthogonal to the symmetry axis and has a wall kink at the sonic point, The
Chaplygin transformation in the subsonic part of the flow leads the Dirichlet problem for a system of nonlinear
equations. The definition domain of the solution in the velocity-hodograph plane is taken as a rectangle. This enables
one to obtain the nozzle with a monotonic distribution of velocity along its subsonic part. In the nonlinear differential
equation, the linear Chaplygin operator for plane flows is separated, which allows the iterative calculation of the
solution. The supersonic part of the nozzle is calculated under the assumption that the flow at the nozzle exit is
uniform and parallel to the symmetry axis; ie., the supersonic jet outflows to the submerged space with the same
pressure. The calculation is performed by the characteristic method. The exact solution of Tricomi equation for
near-sonic flows with the straight sonic line is used to “move away" the sound plane. The velocity distribution alone
the supersonic part of the nozzle is also monotonic, which ensures the absence of the boundary-layer separation and,
therefore, the adequacy of the ideal-gas model. calculations show that the flow in the supersonic part of the nozzle is
continuous (compression shocks are absent)
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