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This paper presents a marching algorithm for the numerical solution of “viscous layer” equations (simpli-
fied Navier–Stokes equations in which the second derivatives with respect to the longitudinal coordinate are
dropped and dissipative terms in the equation for the radial velocity component are discarded) to calculate the
turbulent flow in a multicomponent supersonic jet of a rocket engine outflowing into a submerged space or a
subsonic cocurrent air flow. In this algorithm, the equations are divided into two groups. The first group includes
the equations for the longitudinal momentum component, energy, gas mixture component transfer, and turbulence
characteristics. These equations are of the parabolic type, and they can be solved with a marching method by an
implicit absolutely stable iterative scheme using scalar marching. The second group includes the equation for the
radial momentum component and the continuity equation. In combination with the state equation, these equations
are considered as equations in the pressure and the transverse velocity component. An algorithm for solving this
group of equations is formulated. In this algorithm, a tridiagonal matrix system of equations for the grid values of
the pressure is formed in solving the equations of the second group. A boundary-value problem is formulated for
this system: the radial coordinate derivative of the pressure on the jet axis is zero, and the pressure on the jet
boundary is set equal to that in the submerged space or in the concurrent subsonic flow. The solution of this prob-
lem is used in the determination of the pressure in the supersonic flow region. In the outer subsonic part of the jet,
the pressure is put to be equal to that in the outflow space. The transverse velocity component in the super- and
the subsonic part of the jet is determined using a relation that results from the difference approximation of the
continuity equation.

The use of the proposed marching algorithm in the calculation of a rocket engine jet outflowing into a sub-
merged space allows a continuous transition from a nonisobaric fully supersonic flow at the nozzle outlet to a
subsonic flow in the jet to the point of its compete mixing with the air in the outflow space.

To verify the proposed algorithm, the results calculated thereby are compared with experimental data.
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