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Nomenclature

£y basic-state specific heat at constant pressure, dimensionless
Cp pressure coefficient
k spanwise Fourier index

ki, ks, k3, kscurvature terms

& streamwise length scale

s Orr-Sommerfeld-type operator

L, a PSE operator

Ly a PSE operator

Ls a PSE operator

M reference Mach number

n temporal Fourier index

N maximum number of temporal modes

N Nonlinear forcing term for PSE

P basic-state thermodynamic pressure, dimensionless

it reference Prandt]l number

H, Reynolds number based on §, and reference quantities

t time, dimensionless

T basic-state thermodynamic temperature, dimensionless

T disturbance temperature shape function

i disturbance thermodynamic temperature, dimensionless

u,v,w  disturbance velocity shape functions

u',v',w’ disturbance velocity components in z, Yy, z directions, dimensionless
U, VW basic-state velocity components in z, y, z directions, dimensionless
1% rescaled basic-state normal velocity component, dimensionless

1% transformed basic-state normal velocity component, dimensionless
T2 orthogonal curvilinear coordinates, dimensionless

o rescaled streamwise coordinate, dimensionless
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disturbance streamwise complex wavenumber

disturbance spanwise wavenumber

reference specific heat ratio

length scale

basic-state coefficient of thermal conductivity, dimensionless
basic-state coefficient of dynamic viscosity, dimensionless
basic-state mass density, dimensionless

disturbance density shape function

disturbance mass density, dimensionless

disturbance vector (o/,u/,v',w’, T")

disturbance frequency



Disturbance Equations

The dimensionless compressible disturbance equations are presented below
in body-intrinsic orthogonal curvilinear coordinates.
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Nonlinear Parabolized Stability Equations

The dimensionless compressible Nonlinear Parabolized Stability Equations
(NPSE) are presented below in body-intrinsic orthogonal curvilinear coor-
dinates. The corresponding Linear Parabolized Stability Equations (LPSE)
and Linear Stability Theory (LST) equations are obtained by setting certain
terms to zero in the NPSE. For LPSE the right-hand side terms representing
the nonlinear forcing are set to zero. The LST equations are obtained by
neglecting the nonlinear terms as well as the nonparallel terms (£,, £,, and
L3). For incompressible Mach numbers only quadratic nonlinear terms are
retained.

The detailed form of the equations presented below was derived with the
aid of a symbol manipulator. The equations were then systematically con-
verted to ETEXusing several programs designed by the author. This results
in the expanded and somewhat inelegant form. The C++ program to solve
these equations was generated in a similar fashion.
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