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ABSTRACT (Continued)

style algebraic turbulence model with modifications similar to those of Thomas
js used. Use of the PARC code is straight-forward, requirina only a restart
file and a file of NAMELIST inputs. These inputs allow the selection of flow
equation specialization, thermodynamic properties, arid size, artificial vis-
cosity parameters, iteration controls, and output recuirements. In addition,
boundary-condition types, locations, and parameters are provided througn
NAMELIST input. OCutput from a run includes a record of input parameters, con-
vergence statistics, edited flow-field printout, and appropriate error messages.
The PARC code has proven capabte of treating many problems that could not be
adequately delt with otherwise.
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PREFACE

The work reported herein was conducted by the Arnold Engineering Development Center
(AEDC), Air Force Systems Command (AFSC). The results of the research were obtained
by Sverdrup Technology, Inc., AEDC Group, operating contractor for the engine test facilities
at AEDC, AFSC, Arnold Air Force Base, Tennessee, under Project Number DBS84EW. The
Air Force Project Manager was Capt Matt Towne, DOT. The data analysis was completed
on April 31, 1987, and the manuscript was submitted for publication on August 3, 1987.
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1.0 INTRODUCTION

As with other types of aerospace testing, turbine and rocket engine testing requirements
are making escalating demands on computational fluid dynamics (CFD) as a means to reduce
the costs and risks involved in test planning, execution, and analysis. Since even the simplest
engine test always involves a hot, turbulent, chemically complex exhaust, and since many
problems of current interest involve complex, multiple flow passages, these demands on CFD
are very stringent indeed. Although many specialized CFD codes have been developed to
treat selected subsets of engine testing problems, there remains a largely unsatisfied requirement
for a general purpose CFD tool, which is at least qualitatively applicable to the bulk of engine
testing needs. The PARC Navier-Stokes code was acquired and modified for use within the
Engine Test Facility (ETF) at Arnold Engineering Development Center (AEDC) with this
in mind. This computer program, while still under active development, has proven capable
of t?emg many propulsion testing problems (e.g., thrust reversing engine exhaust collector
design), which could not be dealt with otherwise. This report provides the background and
technical details necessary to the use of this Navier-Stokes code.

1.1 BASIC INFORMATION

The PARC codes are flow-field simulation programs that calculate the thermodynamic
and kinematic properties of a fluid flow at discrete points within the flow, based on a specified
boundary geometry and appropriate flow conditions on these boundaries. The boundaries
can be quite complex, and the fluid can be treated fairly generally. Inviscid and viscous flows
can be calculated. Viscous flows can be laminar or turbulent and can be treated as fully viscous
or as shear layer flows. These programs are currently optimized as steady-state flow simulators
and are available in a two-dimensional (2-D) and axisymmetric version and a fully three-
dimensional (3-D) version. Although the PARC codes are written in Cray FORTRAN 77,
they use no special Cray subroutines and should be easily implemented on any scientific
computer. These codes are maintained and periodically updated by personnel of the Propulsion
CFD project.

1.2 PHYSICS

The basis of the algorithms used in the PARC codes is the complete Navier-Stokes equations
in conservation law form. That is, the divergence form of the time-dependent continuity,
momentum, and energy equations is the heart of the physics embodied in these codes. To
reduce the complexity and computer memory requirements of these codes, the
2-D/axisymmetric and 3-D specializations of the Navier-Stokes equations are treated in two
separate versions of the PARC program (PARC2D and PARC3D, respectively). Various
additional specializations are provided for within each of these programs. For example, the
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viscous terms can be selectively calculated so that a thin-layer simulation can be performed
or an inviscid (Euler) flow field calculated. Similarly, for viscous simulations the fluid flow
can be treated as laminar or turbulent as desired. Turbulent flow is calculated by considering
the Navier-Stokes equations as having been Reynolds-averaged (mass-averaged) and by using
an algebraic turbulence model to determine a turbulent viscosity. The viscous coefficients
are determined from Sutherland’s viscosity law, Stokes hypothesis, and an assumption that
the Prandtl number is constant.

1.3 COMPUTATIONAL ALGORITHM

The Beam and Warming approximate factorization algorithm (Ref. 1) forms the heart
of the PARC code. This algorithm is an implicit scheme that solves the set of equations
produced by central-differencing the Navier-Stokes equations on a regular grid. Since these
equations are formulated in the strong conservation form for a curvilinear set of coordinates,
the resulting algorithm is quite general with the desirable features of global conservation and
shock capturing. Its ADI style formulation makes this implicit scheme very economical in
comparison to other implicit and explicit formulations. The implementation of the Beam
and Warming algorithm into a Navier-Stokes code was first reported by Pulliam and Steger
(Ref. 2). This program, known as AIR2D or AIR3D, was then updated recently by Pulliam
(Ref. 3), who diagonalized the implicit matrices for more efficient execution times. He also
modified the artificial dissipation so that it was treated completely implicitly and included
a Jameson-style (Ref. 4) second-order term for improved shock capturing. This code, termed
the ARC2D or ARC3D program, has been in widespread use within the aerodynamics
community. The PARC codes, PARC2D and PARC3D and their various specializations,
are directly derived from the ARC codes and share many of their principal features.

2.0 THEORY
2.1 NAVIER-STOKES EQUATIONS

Although many simplified versions of the Navier-Stokes equations have been successfully
applied to various propulsion testing problems, in general these very complex fluid flows
can only be adequately treated by the full set of equations. However, because of certain
unresolved problems in turbulence modeling, constraints imposed by the numerical technique,
and the desirability of keeping the analysis as simple as possible, a number of assumptions
and restrictions are required. This section will present the particular forms of the Navier-
Stokes equations, the equations of state, the constitutive equations, and other subsidiary
relations that were used in the formulation of the PARC code.
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2.1.1 Cartesian Conservation Law Form

The governing differential equations used to model propulsion-related fluid flows are
the Reynolds-averaged Navier-Stokes equations for a Newtonian fluid that obey a Fourier
heat conduction law. This system of partial differential equations (continuity, momentum,
and energy equations) can be expressed in the following nondimensional conservation law form:

%Q , 9F _ _1 G
at  3X; Re aX;

where Q is a vector containing the conservation variables:

e
Q =1 eu;
E

the F; vectors represent the inviscid flux vectors:

oy;
Fj = ou;uy; + P aij
(E + P)Uj
and the viscous flux vectors (G;) are
0
G = Tj
U 7ix — 4

For a Newtonian fluid, the viscous stress tensor takes the form:

aui du; duy
. = — L 7 5
L (axj axi) A ax,

Assuming a Fourier heat conduction law, the heat flux vector is

KT
BPr aX;

q; =

The total energy per unit volume, E, is defined io be

E = Q(E +%ukuk)
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For notational convenience, use has been made of the Kronecker delta:
1,ifi = j
&; = Y
0,ifi #j
and of the Einstein summation convention:
N

Uy = ’El u;u;
J:

(that is, repeated indices in a product indicate summation over the range of the indices).
The indices range from ! to 2 for 2-D and axisymmetric formulations and from 1 to 3 for
3-D formulations.

Definitions of fluid property notation and the associated nondimensionalizing parameters
are contained in the following table:

NON-
PROPERTY NOTATION DIMENSIONALIZING
PARAMETER

Density e er
Pressure P era,?
Temperature T T,
Internal energy per unit mass e a?
First coefficient of viscosity m My
Second coefficient of viscosity A Ur
Thermal conductivity K K,
Velocity components u; ar
Cartesian coordinates X, Xr
Time t X./a;

6402

where the ‘“‘r’’ subscript indicates an arbitrary reference fluid state, and ‘‘a,” is the
corresponding reference sound speed. The following dimensionless parameters are also
required:

Re = ga X/
Pr = Kr”cprl»'-r
B = af/ CprTr
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where Cp, = reference specific heat at constant pressure.

When convenient, the following aliases will be used for the velocity and coordinate
components:

XI—X u = u
X2=Y u = v
X3=Z Uy = w

Although this mixed vector-Cartesian tensor notation is quite compact, it can also be obiruse.
Example expansions in pure vector notation for 2-D would be

e Qu
pu guz + P
= ov Fi = ouv
E
0

(E + P)u

#(uy + vy}
2uvy + A {ux + vy)

plu(uy + vy) + 2vvy] = AV (uyg + vy) + K

rtr

Ty

Where the following subscript notation has been and will be used to denote partial
differentiation, when convenient

ou
X

x=

du
dy

du
az

2.1.2 Thermodynamic Properties

Although the PARC codes can easily be modified to allow for an arbitrary functional
form for the second coefficient of viscosity, Stokes hypothesis has been used in all versions:



AEDC-TR-87-24

For a general real gas, the thermodynamic properties are found as functions of density and
internal energy:

P
T

P (o.€) k= u(g.e)
T (o,€) K = K (g,€)

However, the current versions of the PARC code are based on the assumption of a thermally
and calorically perfect gas. The following nondimensional equations of state are used:

P = oT/y
e= T/y (y—1)

This allows the pressure and temperature to be expressed simply as functions of the
conservation variables:

P=(H-1)E - %Q k)

T =y(y-1) (/g - 7‘ Uty

In this case, the ratio of specific heats, v, is 2 constant and 8, = vy~ 1.

The perfect gas versions of the PARC codes also use the assumption of a constant Prandt!
number and the Sutherland viscosity law:
SEand viscosity law:,

K=y
p=TY2(0 + T/ (T + T,) (T, the nondimensional Southerland temperature)
2.1.3 Curvilinear Coordinate Conservation Law Form
To allow for the easy discretation of these equations on arbitrary grids, it is advantageous
to re-express the Navier-Stokes equations in terms of general curvilinear coordinates while

retaining the strong conservation law form. The following coordinate transformation is
defined:

Ej = Ej (X, O

10
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Using this coordinate transformation, the Navier-Stokes equations become
~ A n
aQ + daF; I 9G;

at 35  Re dg

A N A
Where the vectors Q, Fj, and G; are linear combinations of the corresponding Cartesian
vectors Q, Fj, and G;,

Q=

1
7 Q
A 1 { 3¢ a&;
F,=—]—LQ +—=F
7 ( a T “)
A 1 ¢
G = ——L
! i Xk
or, equivalently:
A ?
Q=—|ouw
E
eUj; 0
) i1, a&; A 1 A
Fj = T QUin + P ﬂxi Gj = —J— Tij
d A A
(E+P)U,—P—ai—‘| uk'r,k—qj
The contravarient velocities are defined as
ot Xy

Transformed viscous stress tensor and heat flux vector are given by

Ao_B

1j axk ik
a q

ﬁj = _Equ

11



AEDC-TR-87-24

where the velocity and temperature derivatives are:

aui = afk aui
ax;  aX; a&
oT _ o8& 4T
aX;  aX; 9k

The PARC code formulation assumes that the curvilinear coordinates do not vary with time
so that the above terms invo]ving_g_gr_i_'?a_tivis'?)f the coordinates with respect to time do not
appear. Spatial coordinate derivatives are collectively termed ‘‘metrics,’’ and the Jacobian
of the transformation is denoted by ‘‘J.”’ Wherever it is convenient, the curvilinear coordinates
and the contravarient velocities will be referenced by the following aliases:

L =& U =U
£ =1 U=V
E=¢ U =W

2.2 BEAM AND WARMING ALGORITHM

The difference scheme used in the PARC code is the approximate factorization algorithm
attributable to Beam and Warming (Ref. [). This algorithm is an implicit, first- or second-
order time-accurate, computationally robust scheme for solving the Navier-Stokes equations.
Its ‘““delta’’ formulation ensures the attainment of steady-state solutions that are independent
of the time-step size. The most attractive feature of the algorithm, as modified by Pulliam
(Ref. 3), is that it forms an ADI type of scheme in which each sweep involves the inversion
of a set of scalar pentadiagonal matrices. This algorithm has solved a variety of complex
2-D, axisymmetric, and 3-D problems of importance to propulsion testing applications in
a timely manner.

2.2.1 Time Differencing

Although the original Beam and Warming algorithm contained very general time-difference

formulas, the current versi odes use Euler backward differencing:
L - E

GFY! aﬁ'}“) _ o

N
AQM + At
Q ( aEJ Re an

12
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which has a truncation error on the order of the time-step size, At®. The superscript indicates
evaluation of the variable at the time t®, that is

Q= Q (&)

where t" is the nth time variable in 2 monotone increasing sequence of time variables. The
‘“‘delta’’ forward time difference is defined as

n N A
AQ“ = Qn-—] _ Qn
2.2.2 Time Linearization

The time-differenced equation cannot be easily solved since the flux vectors are nonlinear
functions of the conservation vector. However, the inviscid flux vector may be time-linearized:

fr;” - %; + A Al

which has a truncation error on the order of the square of the time-step size. The Jacobian
matrix, A;, is formally derived from vector differentiation:

oF
Aj = A
aQ
The expanded form for a perfect gas is
0 —-B—E-’-— 0 1
Xy
i 3 3y 3%
= =62 —ul; Uiy + —L vy - (v—-1)—=Lu -1 =L
j 3X,‘ o ij j 9ik X, i (v ) X, k (v ) X,
(¢ — h) U B8 o .
j ax. h = (y=1) uU; rY |
where

~1
$* = L — gy

13
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A . . .
The viscous flux vector, G“j+ !, could be treated similarly but in the current_versions
of the PARC code is time-lagged to allow the formation of the scalar pentadiagonal algorithm.

Thus the linearized form of the time discretation is s

A A
d n} A aF; 1 aG}
— H n — - —_—
([ + At Aj) AQ At( 3%, Re

where “I'’ denotes the identity matrix of appropriate rank.
2.2.3 Approximate Factorization

Since the operator on A(AQ" in the above equations contains derivative operators in all
spatial directions, the matrix operator that will be formed when the derivatives are replaced
by differences will make solution of the resulting block matrix equation computationally
expensive. [f instead the operator is ““factored,”’ a series of inexpensive scalar matrix equations
with small bandwidth can be solved:

N N
3 3 3 A 13} 1 aGh

[+ At—=AT{I + At— A U] + At — A"} AQ7 = —At -
( % )( an )( 5 ) @ (a& Re 95

where the obvious simplification occurs in 2-D. This equation is still formally first-order
accurate in time. When the spatial derivatives are replaced by appropriate differences, the
following algorithm results:

RHS = —at l(é{ﬁh 8,87 + 5,?‘;‘) - R; (dff}j'+ d,G0 + d;ag)]
e

(I+At 5, A AQ™ = RHS
A A
(I+at 3, A)) AQ" = AQ
(I+ At 3;A") AQ® = AQ®
Qn+l = Qn + AQ"

where the central difference operators are defined:

14
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N 1 2 n
81 = — [Fi 6+ 1) - Fy E=11,0)]

aqu = % [II\:Z ¢Em+1,8) - %2 (E!TI_ 11;}]
aFy = = [ ng o) - By @ng - 0]
and
dca; = a[ £+ -Lm.i' - al £ - Lﬂ!’f
- 2 2

dn&z = é\32 (E.n ik %,f) - az (E.n - -;—,K')

a] (Em;f’ + %) - 63 (Enﬂrr - ‘;‘)

N Fal
In evaluating these mid-point values of the G; vectors, Gy(§+1/2,5,{} for example, all
quantities are averaged in the direction of the difference, except for derivatives of velocity
in this direction, which are central-differenced. For example,

" (E+%m.i’) - > [u (E+1mt) + o (e—l.n.r)]

| 1
“n(E'*?m-!') = —;' {% [ll(2+1.7l+l‘§') - U(E"’l.n—l.i’)] + ?[U(E.n-*'l.i') - U(E.n—l,i‘)]}

WE (E‘F—l‘,ﬂ,r) = W(E+1.Th3') - W(Eﬂhf)

A
d;Gy

2
2.2.4 Artificial Yiscosity

Because of the central-difference nature of this scheme, some artificial viscosity is necessary
for stability and to suppress cosmetic blemishes. The Jameson-style {Ref. 4) artificial viscosity

d in the PARC code is
VE[CE (emAE - e“)AEVEAE)] JQ) + v, [c,,(e(zm,, — €¥A,V A,,)] Q)

15
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+ vt[c; (e(Z’A; - 44)5;\7;4,)] 00
where the forward and backward difference operators are
A:Q = QE+Lw,8) — Q& v, )
viQ = Q& r.{) — QE-Lw{)

with analogous formulas for the other coordinates. The nonlinear coefficients are given by
Cy = ClE+1,0,0) + ClEn,8)
for example, where

C -_-( + a,/.§§+ 53+ Eg + (lVI +a n§+ n§+ nﬁ) + ('Wl * a\/ﬁ* f:* ;:)

The second- and fourth-order coefficients are defined as

U

@ = KAtf
¥ = Max (0, KAt — ¢2)
and the “‘switch’’ function **f”’ has the basic form:
f = Max (fy, f,, f)
where
fy = | Ptd+ 19,3) — 2P(Em8) + PE~ Ln,DI/IP(E+ L) + 2P(E.8) + P(E— 19,8}

In actual usage in the PARC codes, f is smoothed (averaged) over immediate neighbor points.
Thero coefficients, K; and K4, have maximum values of 0.25 and_0.64, respectively.

—

2.3 PENTADIAGONAL FORMULATION

The basic Beam and Warming algorithm requires the solution of a block tridiagonal matrix
for each coordinate line in each coordinate direction. This series of block matrix inversions
is computationally expensive, especially for 3-D problems where the blocks are 5 by 5 sub-
matrrices. When the fourth-order artificial viscosity is included as part of the implicit operator,
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the solution of a block pentadiagonal matrix equation is required, an even more expensive
process. However, it is very desirable to incorporate the fourth-order artificial dissipation,
as it has proven to aid in shock capturing and in rapid convergence to a steady-state solution.

2.3.1 Diagonalized Algorithm
One way to avoid the expense of solving a block pentadiagonal matrix equation is to
uncoupie (diagonalize) the equations. This can be done by noting that the flux Jacobian,

Aj, has a complete set of eigenvectors and real eigenvalues so that if A; is decomposed,

Aj = TjAJ-Tj'1 (no summation here or in what follows),

where A; is the diagonal matrix of eigenvalues of A;, and T; is the matrix of right eigenvectors
with Tj! its inverse, then

D+ a2} - (o a2 A e T 1+ ac ) T
3t j a; j DE; j

Thus the diagonalized form of the factored algorithm is

d i d -t A
T[T + At — A} Niz {1 + At —— Az Nps [I + At —— A3 T, AQ = RHS
1( T 1) 12( ™ 12) 23( T 3) , 4Q

where

Np = T, 'T,

Nj = T,'Ty

Following Pulliam (Ref. 3), the explicit form of the eigenvalue matrices is
A; = Diag [U;U,U; + a|K!|, Uj - a|K!]] (2-D)

:\J = Diag [Uj,Uj,Uj,Uj + al](:

LUy - a|Ki] (3-D)

17
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where

where

98

K =
i gx,

|Ki| = 4 /; K!K! (No sum over j.)
]

The eigenvectors for 2-D are

n/_l

(1-¢?/a?)
Ky — K}
(Kzu Klv)/g
,9(¢.2 - au j)

H(q‘a’- + aaj)

2 - —.
L Q(K’zu - K:v)

0 « o
- - / -
eK) a(u + K’la) oju - KJla)
\
- —. ( —
- oK} a(v + K’za) akv - K’za)
2452 - 2402 —
[45 tat J] a[¢ +a2 aU,]
-1 Y=

(vy—1u/a? (y—1)v/a? —(y—1)/a2
Ki/q ~K'/e 0

s[kia - -nu] ekl - a-mv] g

—B[Ejla + (v~l)u] —a[E;a + (7—1)\:] Blv—1)

a = g/\VZa
B = 1/\2 pa

18
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In 3-D the eigenvectors are

g

i
K3 o o
E‘;u + E’zg a(u+I_(j]a) a(u—Ejla)
E‘;v - E’Ig a(v+E’2a) a(v—E’za)
Ejsw al(w+ Ejla) a(w—Ega)
—. —. —. 24 .2 — 2402 —
[K’erz/('}'—l) + o(Kyu — K v)] oz[¢ ra s an] a[¢ e aU,]
v—1 y—1 J

l_Jj = Uj/|K§|
Ki = Ki/|IK|
1 1 1
Ki Ki
K, K3
Ki Klu—Ki
K,u Kiu—-Kje
wi Ki i
Klv + Kjg sz
Kj‘w - Kizg K;w + Kjig

[Ejlq.’)z/(-y-l) + eKlv - k! w)] [Eiquz/(y—l) + oKiw - KI u)]

o

Ki( - ¢2ad) ~ (Klv - Klw)/g K'(y — Du/a?
K! (1 - ¢a) - K)w - Kluy/e K (v - D wa? - Kizg
Kl (- ¢2ah) - KLu - Kive  KiGy - Dhum? - Kisg

B(&? — aU)) ~Blty - Du - Kla]

B + aU)) Bty — u + Klal
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K G — a2 + K/ Ki(y- Dwa?-Kijg =Ky~ 1)/a? |
K (y - Dv/a? K\ (y — Dwia? - Kl/g =Kl (y — 1y
K! (v — Dv/a? - Ki/g Ki (v = Nwra? —K (v ~ 1/a2
-8ty — v - K/ a] -Blty — Dw — Kia] Bly — 1)
—Blly - Dv + Kla] Bty - Dw + Kia] By -1

Also the mixed matrices, N, are

M, M, -M; bM, -bM,
M; M, —Mq —bM; bM;
Nij” = M M, M, bM, —bM, (3-D)
—bM4 bM; -bM, b1 + M) b(l — M,)
bM, —bM; bM, b2(1 - M) bz(l + M])J
1 0 0 0 h
0 M, bM; -bM;
-1 _
Nim =l o -bM, bl +M) b -M (2-D)
0 sz bz(l - M]) b2(1 + M)
where
b = /W2
M, = FK,’K;
M; = K‘IK’2 - }(;!K‘1
M; = K‘IK’3 - K'_,‘K‘l
Mq = KiK} - KIK)
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Note that the N matrices are strictly functions of the metrics. The steps involved in advancing
one time-step then are

T,40© = RHS

[ + V) + AtsAJAQHS = AQ®
N A
N,AQ® = aQ®
A A
[0 + IV3) + At$,A]A00 = aQW
A A
NyAQ® = AQ®

n
AQ(z)

It

(I + IV, + Ats;A;]AQ0
;' aQ = aQO
where 1V; is the implicit artificial viscosity operator, for example,
IV, = 9 [Ci(ePA; — AV A1)
The difference equations form a set of scalar pentadiagonal equations; whereas the eigenvector
operators form a block diagonal vector equation, both of which are straightforward to solve.

The pentadiagonal matrix that would be formed from the first difference equation, for instance,
has the form

brja CTja drj, € 0 0
aljg 41 brja+ Clia+i drjas €lia+| 0
0 aljay2  brayz  Clas drjas2 €lja+2
| ®
L [ ]
| -
ar; br; cr; dr, er,
[ ] [ ]
® |
[ ] [ ]
aryp-) brjp- Crip-1  drjp— €yb-1
0 arjy brjb Crip dl’jb J
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where here the subscript notation means, for example,

arj, = ar(&js,n,¢)
for a coordinate line of constant 5,{. The first flow-field grid point on this line is (&5,,1,¢)
and the last is (jb,n,§) where (&a_1,n,) and (§jp41,m¢) are boundary points. The non-zero

elements of this matrix are

= e D

1

- @2 P ) -4
bry = ~( 2 +3 W+ ey - ?mj_,
=2 +3 0 + e 430 41

- - - 1
dry = ~( P + 3¢ ¥ + € ) Fuy + = aty,

2
- (4

€ = ¢ }} Jj+2

where
= € (Cj + Cj+.|)

€
and ); is the appropriate eigenvalue at (£,7,{). Note that if the boundary points are to be
treated implicitly, then the above matrix must have two rows added to it. If they are to be
treated explicitly, as in the PARC code, then the first and last columns need to be deleted.

2.3.2 Pentadiagonal Matrix Solver

The pentadiagonal matrix problem posed by the difference operators is solved bi{ a variant
of Gaussian elimination (an extended Thomas algorithm). In matrix form the problem is

Agq=°f
where A is a pentadiagonal matrix, q is the vector of unknowns, and f is a vector of known
values. The algorithm is easiest to follow if the matrix A is considered to be decomposed

into a product of lower and upper triangular matrices (L and U, respectively):

A =1U
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C d;
by o
a3 by
[ 4
[ ]
®
aj

£

C3

ny
my

23

0

0

€

[ ]
e
d; S
[ ]
[ J

C)-2 dy-2 €j-2

by Cj-1 di—;

a) by Cy
0
o ()

n3

[ J
mj nj
[ ]
[ ]

[ ] [ ]

Fj my l'lJJ
0 T
Y2

[ 4

®
[ ]
Xj YJ
[ ]
[ ]

® [ J
1 Xi-2 Yy-2
0 1 Xj-
0o 0 U
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Then the elements of these matrices, and in the process the unknown vector q, are found
by the following recursive algorithm:

1) n = ¢
Xy = dl/l’ll
Y| = el/nl
g1 = fi/my
2) m; = bz

N = ¢ — mX,;

X3 = (d2 — mY))/nm;
Y; = 02/1‘12

g = (f; — mpg))/m

3) For j=3tocJ-2
§ = g
m; = b — §Xj-2
nj = ¢ — mXj — §Yj-;
Xj = (di - ijj_l)/nj
Yj = Ej/l'li
g = (f; — mjgj_1 — bgj_2)/n;
4) by = a5
my_y = by — 41 Xj-3
N = ¢y — My Xy-3 — &Y
Xj-1 = Wy = my_Yy_2)/ny_
gi-1 = (fj—y = my_ 1852 — 848)-3)/ny
5 fj = ajJ
my = by — £X;-;
ny = ¢ — mX;—; — Y5,
g1 = (fy — mygy— — €gy-2)/ny
6) q; = 8

Qj-1 = 8j-1 — Xj-1qy

7) For j =J-2tol:
qj = g — Xj%j+1 — Yjq+2

The vector g is the unknown vector in the matrix sub-problem, Lg = f.
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Note that if J = 4, then step 3 is skipped; if J = 3, then steps 3 and 4 are skipped; (an
unrequired Y, will be calculated from a nonexistant e; in this case).

This algorithm is highly recursive, which makes its efficient calculation through vectorization
On current super computers impractical. However, by solving many of these matrix equations
simultaneously, a high degree of vectorization can be obtained.

2.4 METRICS

The term “‘metrics’’ is used to refer to the set of all first partial derivatives of the curvilinear
coordinates with respect to the Cartesian coordinates. Although they have a precise
mathematical definition, their actual evaluation must take into account the numerical scheme
in which they are to be used.

2.4.1 Analytical Formulas

It is much more convenient to evaluate the partial derivatives of the Cartesian coordinates
with respect to the curvilinear coordinates. The following analytical relations provide the means
for deriving the metrics from these derivatives:

3-D
J-! = X£(Yq2§ = ern) + X,, (Y;ZS - Yezg-) + X; (Y£Z,, - Y,’Zs)

£ = (Y2 — Y:Z,)J
E = (Z Xy — ZeX)]
g o= (XY, — X;Y))

Mx = (Y!-ZE - Yezr)J
Ny = (erE - ZEXt)J
Mz = (X‘-YE - XEY;)J
& = (Yedy — YoZ)))
&y = (ZeX, - Z,Xp))
tx = (XY, — X,YpJ

2-D

J-l = XEY,, - X,,YS
L= Y,J

g = —X,]

nx = —Yl

ny = XgJ
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Axisymmetric (X-axis on symmetry axis)

J-! = (XEY,, - x,,Yg)Y

£o= YY,J
k= -YX,J
Mx = —YYEJ
ny = YXJ

2.4.2 Numerical Formulation

Because it is very desirable to ‘‘maintain free stream’’ (that is, to have the difference analog
of the inviscid flux divergence for a constant property flow to be zero), it is not desirable
to evaluate the metrics from simple difference analogs to the above formula. [nstead, if the
analogy between the differenced form of the strong conservation law equations and the finite
volume form of these equations is exploited, proper behavior of the metric differences can
be obtained. For example, the metric term £,/ plays the same role in the difference equations
as the area of the £-constant surface projected onto the Y-Z plane. This projected area is just
the X-component of one-half the cross product of the distance vectors between the diagonals
of the cell surface.

3-D
E = % [D(0,1,1L,Y)D(0~1,1,Z) — D(0~1,1,Y)D(0,1,1,Z)]]

% [D(0,1,1,2)D(0,-1,1,X) — D(0,~-1,1,Z)D(0,1,1,X))J

&
Ez = %" [D(O,],],X)D(Oy_ 1’1)Y) - D(O’_I’I’X)D(Oslale)]J
—%— {D{1,0,LY)D(1,0,-1,Z) — D(1,0,-1,Y)D(1,0,1,Z)1J
é— [D(1,0,1,Z)D(1,0~1,X) — D(,0,-1,Z)D(1,0,1,X)]J

it

Ry

M2 = % [D(1,0,1,X)D(1,0- LY} - D(1,0,-1,X)D(1,0,1,Y)1J

& = % D1,1,0YYD(-1,1,0,Z) — D(-1,1,0,Y)D{1,1.0,Z)]J

% {D(,1,0,2)D(-1,1,0,X) — D(~-1,1,0,Z)D(1,1,0,X}]J

§2 = -%,_- [D(,1,0,X)D(—-1,1,0,Y) — D(-1,1,0,X)D(1,},0,Y}]J

r
-3
I
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where the difference operator is defined as
DGKAX) = 2 X(E+, 1+k, T+0 = X, 1k, $-0]
For example, the 4, metric has the formulation

Ty = %{[Z(E+1,VT.§'+1) — Z{E-1p 8D [XE+ 1781 — X(E=Ln,S+1)]
—(Z(E+1Ln, =1 — Z(E=1n+1)] [XE+LaE+D) — X(E-1)n8=D]}

2-D

& = o [Y(En+D) = Y(Er-DI)

g = — % [X(Em+1) — X(&n-1)1I

o= = 5 (VE+HL = YE-1, )

ny = % [X(E+1m) — X(E=1mI]
Axisymmetric

b = —1— [YEn+1) + Y(Er-D} [Y(En+D) — Y(Er-D}

b = = = [YGn+D) + YEnDI XE+1) — XDl
s =1 — % [Y(E+La) + Y=Ll [YE+Ln) — YE-LnY
1y = o VE+L) + YE-La)] [XE+Ln) - X(E-Lo))

Expressions for the Jacobians have not been given since their exact value is not important
for steady-state flow calculations and since their current form is very complicated. Continuing
the finite volume analog, the inverse of the Jacobian represents the volume of a computational
cell; this approach has been taken in evaluating the Jacobians in the PARC code.

2.5 YARIABLE TIME-STEPS

Since the PARC code is set up to solve steady-state problems, using only the unsteady
formulation of the Navier-Stokes equations as a means to construct an iterative solution
algorithm, a couple of different time-step variation schemes are employed.
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2.5.1 Spatial Varying Time-steps

In steady-state calculations using a constant time-step, the time-step size is determined
by stability considerations. For many problems this step size is set by stability problems in
a relatively small part of the flow field (e.g., dense grid regions near a body); the step size
could be much larger if this region were excluded. Thus, allowing each point to possess its
own optimal time-step size should reduce the total number of iterations to reach steady state.

2.5.1.1 Courant Number Formulation

This approach to selecting variable time-step sizes is based on the idea of using a constant
Courant number everywhere. Thus at each grid point (£,1,{),

At = CFL/Max ({U;] + alKi |)
J

where CFL is the Courant number. For viscous flows it has been necessary to add a viscous
correction:

At = CFL/Max [(|Uj] + alKi ) + = £ ki 7
) i Re o i

2.5.1.2 Jacobian Formulation

An alternate, simpler formulation is also used that is based on the idea that in the vast
majority of flows, the flow properties vary over less than an order of magnitude (often only
by a small factor), whereas the metrics vary over many orders of magnitude, Thus the following
approximation to the Courant number formula:

At = Aty /1 + )
2.5.2 Temporal Varying Time-steps

Often a time-step, or Courant number, that gives optimal convergence rates over most
iterations causes stability problems over a few iterations; thus a means for antomatic temporal
adjustment of the time-step size is desirable. This can be done by observing that implicit methods
get into unrecoverable stability trouble when one of the conservation variables jumps to a
much too high or too low value over one iteration. By limiting the maximum relative change
in these variables, stability can be maintained. The following is used in the PARC code:
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Ag,

At = Min[Atmax, MPC / Max (
(4]

[ N

)

where Ag. is the component of RHS corresponding to the continuity equation using unit
time-step (or Courant number); MPC is a specified maximum relative change allowed (~
0.1); Atpay is the maximum At (or CFL) to be used in any case; and At should be interpreted
as CFL if spatial time-step variation is also used. In addition, a similar formulation involving
pressure is used so that the time-step size is limited by either a maximum estimated density
or pressure change.

2.6 BOUNDARY CONDITIONS

There are a variety of boundary conditions available for use in the PARC code that are
selectable through user inputs.

2.6.1 Fixed

This boundary condition maintains the initial values on this boundary throughout the
computation.

2.6.2 Free-Flow Boundary

One of the following boundary conditions is selected depending on whether the component
of velocity normal to the boundary surface passes into or out of the flow and on whether
the corresponding Mach number is supersonic or subsonic.

2.6.2.1 Subsonic Inflow

The flow is assumed to be normal to this boundary, and the total temperature and total
pressure {T, and P,) are prescribed. The following equations are solved:

-1
To =T + 72 u;

P = Po(T/T)v/r!
C = uy — P/ga

where if, for example, the boundary is a surface of constant &, then
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uy = u; K

and cis a characteristic-like variable caiculated from the flow-field point just off the boundary.
This set of equations is solved for T, P, and ux (ea is held constant) by Newton iteration
on the equation:

2 A P Y PV (2P, \ P 2
To % + g + £ 2 + cz - To = 0
=1 Po ed Po oa Po =1
Then, having P, the remaining variables, T and uy, are found by back substitution into the
first set of equations. The velocity components are found from

D= un K
uj—uNKi

2.6.2.2 Subsonic Qutflow

The static pressure is prescribed, and the density and velocity are extrapolated from
upstream. The conservation variables are then updated using these values.

2.6.2.3 Supersonic Outflow

The same approach is used as for subsonic outflow except the static pressure is also
extrapolated.

2.6.3 Symmetry or Slip Wall

This boundary condition is determined by extrapolation of density, pressure, and tangent
velocity from points adjacent to the boundary. Velocity components are obrained from

u; = (uj+ -u E'()E; (No sum over i.)

where the ““ +’ superscript indicates evaluation at the point just off of the boundary surface.

2.6.4 Axis of Symmetry (Axisymmetric Only)

Evaluation is the same as for the symmetry boundary condition except that since the
tangential direction is known (positive X-direction), the velocity components are
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2.6.5 No-slip Wall

All velocity components are zero in this case, and the pressure is always taken to be that
at the first point off of the boundary (first-order representation of zero normal gradient of
pressure). There are two subcases.

2.6.5.1 Adiabatic Wall

The temperature is obtained in the same way as for pressure.
2.6.5.2 Isothermal Wall
For this case, the temperature is prescribed.

2.6.6 Mass Fiux

This boundry condition attempts to achieve a specified mass flux through a surface at
steady state by adjusting the pressure according to

Pr+l = [[ + a (M, — MM / [N,[}P

where P represents the static pressure for outflow and the total pressure for inflow. The specified
mass flux is given by t\.d,, which is positive for inflow and negative for outflow; Mn is the
current mass flux through the surface, and « is a relaxation parameter. Once this pressure
is adjusted, the appropriate inflow or outflow condition is applied.

2.7 TURBULENCE MODEL

The algebraic turbulence model used in the PARC code is loosely based on the Thomas
formulation (Ref. 5) of the Baldwin and Lomax model (Ref. 6). When turbulence is required,
the viscous coefficients are modified as follows:

doal = ¢+ pr

Ktolal = K + “r

Pr Pr Prr

where ur is the turbulent viscosity, and Pry is the turbulent Prandt! number (~0.9).

The model is made up of two major parts: an unbounded flow model and a bounded
flow model, as follows.
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2.7.1 Unbounded Flow

Each coordinate line for each coordinate direction is divided into sections determined by
the location of boundaries and vorticity zeros. Within each section the turbulent viscosity
is calculated as

ur = Re gtV

V ={w

¢ = & Max (ju;]) — Min (|u;])]/w
lujf = uguy

where « is the value of the vorticity at the point where |u;|w is a maximum, and £, is an
adjustable constant (=0.1). The vorticity is defined as usual

\/(wy - V¢ + (U — wy)? + (v — uy)z (3-D)

&= vk = uyl (2-D)

These turbulent viscosity values are smoothed to alleviate sudden changes in viscosity levels.
2.7.2 Bounded Flow

The bounded part of the algorithm is applied near no-slip boundary surfaces and replaces

the unbounded flow values with bounded flow values of the turbulent viscosity between the

boundary and the point where they match.

T = Regt’v
P = a)d a - e—da-/!u-)

d = Jx = xu2 + (¥ - yu)? + (z - 2.2
d* = /Re g2 w d¥/py,

V = lw

where ¢, is the Von Karman constant (~0.4) and A+ is the Van Driest constant { ~ 26);
variables subscripted by ““W’’ are evaluated at the boundary.
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2.8 AXISYMMETRIC FORMULATION
In addition to the special form of the metrics and the axis of symmetry boundary condition,

implementation of an axisymmetric version requires the following changes to the 2-D algorithm.
A source term must be included in the Y-momentum equation RHS vector:

1 1 J
R . = R + — _ — 2 u— AV, e
HS. HS, 4 1. [P Re ( u I v + a U)]
where

Ja = fx’iy ] Ey’ix

]
Vaotu=—vVv + U+ vy
Ia

Lastly everywhere the 2-D divergence (u; + vy) appears in the viscous terms, they are replaced
by the axisymmetric divergence (V, * u). Note that it has not been found to be necessary
to modify the implicit part of the algorithm.
3.0 USAGE

3.1 PROGRAM EXECUTION

The submit file, batch job file, or job control file (whichever is preferred) must make
available (fetch) appropriate input files and compile, load, and execute the source code
(PARC2D/3D) and store (dispose) the appropriate output files. This file (the submit file) is
not provided as part of the code and must be created by the user. There are three mandatory

input files, one of which is the source code, which must always be present at the start of the run:

l.  Restart file (assumed to be assigned 1o unit 2), which contains the grid and current
solution;

2. Parameter file (assumed to be assigned to unit 5), which contains information
necessary to

a. specify completely the problem being solved,
b. control program execution, and

c.  select desired input and output options.
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3. Source code (either PARC2D or PARC3D).

Two output files are always created and one, optional, output file can be produced if called
for in the inputs. These files are:

1. New restart file (assigned to unit 4), which contains the grid and the just-calculated
solution;

2.  Run history file (assigned to unit 6), which contains a listing of parameter inputs,
convergence information, a printed map of selected portions of the flow field, and
diagnostic information;

3. Residual and/or flux file (optional) (assigned to unit 21), which contains residual/flux
variables intended for plotting.

3.2 INPUT
3.2.1 Nondimensionalization

Since the PARC codes are based on a nondimensionalized set of equations, many of the
inputs to and outputs from the code are also nondimensional. Although there is some flexibility

in the choice of the reference parameters for nondimensionalizing the flow variables, the
fallowing system is recommended:

1.  Select reference pressure, temperature, and density (Prer, Trer» Ore) Such that
a. they are consistent with the ideal gas law (necessary); and

b. they are realized somewhere in the flow (strongly recommended - ideally chey
should represent the ‘“‘bulk’’ values for the flow).

2. Select a reference length (X,.) that is typical for the length dimensions of the flow
field. For complex flows the simplest choice is the unit length used in the specification
of the geometry (e.g., inches, feet, or meters).

3. Calculate the reference velocity {the reference speed of sound, a,) from the ideal
gas relation (a2, = ¥ Ry Tyer). Also determine the reference viscosity, ratio of
specific heats, and Prandtl number (g5 v, Pr) based on the reference
thermodynamic properties.
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4. Form nondimensional input parameters and variables (the subscript ‘‘d’’ indicates
a dimensional variable):

a. Lengths: X = Xg/Xeer

b. Densities: @ = @derf

c. Velocities: U = Uday

d. Temperatures: T Ta/Tres

e.  Pressures: P Pa/yPees

f.  Total energies per unit volume: E = Eyg/vPus

g. Reynolds number: Re = Orer Arer Xret/ttref

3.2.2 Grid

The PARC codes require an ordered set of nodal points that represent the geometric
boundaries of a flow problem, as well as an appropriate distribution of flow-field points between
boundaries. As a minimum, the grid must be constructed and ordered in such a way that
the indices can be formally considered as coordinates of a curvilinear coordinate system with
non-vanishing Jacobian. (Currently, the Jacobian of the coordinate transformation is required
to be strictly positive — thus the handedness of the physical and computational coordinate
systems must be the same.) The indices of the grid are taken to be J, K, and L (just J and
K in 2-D) so that the coordinates of the J, K, L grid point are [X(J, K, L), Y(J, K, L), Z({J,
K, L)]. Each index is required to be able to vary over its entire range (e.g., 1 = J = IMAX)
even if some of the points so specified are not part of the flow field (see Section 3.2.12 Boundary
Conditions and Section 3.2.7 Grid Dimensions). Care must be taken that the grid coordinates
are properly nondimensionalized; that is, the dimensional length that corresponds to a unit
length in the grid must be the same dimensional length as was used in calculating the Reynolds
number (for inviscid flow this is a mute point, of course). Boundary surfaces (physical and
computational) must be composed of a patch work of J-, K-, and/or L-constant surfaces with
their edges composed of J-, K-, and/or L-varying lines. However, within this restriction,
boundary surfaces can be of arbitrary complexity and located anywhere within the grid as
long as at least three grid points separate surfaces forming a flow passage (this must always
be the case, otherwise incorrect solutions will occur). Finally, best results in terms of accuracy
and convergence rates will be obtained if the grid is constructed so that boundary and flow
gradients are well resolved, and the grid varies smoothly with minimal skewness. Figure |
displays these gridding concepts for a simple 2-D configuration.

3.2.3 Initial Conditions

The PARC codes are designed so that every application of the codes is treated as if a partially
converged flow field were available for input; that is, execution of these codes always requires
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3. Point B is given reasonable coordipnates even though it is not a flow field
or boundary point.

4. If X, ¥ are dimensioned in feet and are not explicitly nondimensionalized,
then Xpof =1 ft; if X, Y are explicitly nondimensionalized by the
cylinder's diameter, then Xpaf¢ = 2 ft.

5. Kp-1 and JMAX-Jc must be greater than or equal to three; for example, K.-p
and Ja-1 are not so restricted--these indices do not bound flow-field points.

Figure 1. Grid concepts.
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a restart file. The restart file, which is described in detail in Section 3.2.4, must be supplied
by the user on the initial run. This means that the user must generate his own grids and initial
conditions for the flow field to be simulated. Although the PARC codes have a demonstrated
capability to proceed trouble-free from quite arbitrary initial conditions, there are some useful
general guidelines that can avoid certain convergence problems:

If the initial conditions are known to be far from the expected steady-state conditions,
it helps to start with the second-order artificial viscosity coefficient (DIS2) set at
its maximum value {0.25).

Avoid starting with very strong gradients (e.g., orders-of-magnitude differences within
a few grid points) in any of the thermodynamic variables.

It is generally better to evacuate a region than to fill it; that is, specify pressures
that are high compared to some of the boundary pressures rather than ones that
are low compared to most of the boundary pressures.

Avoid trying to converge large regions of low Mach number flow and high Mach
number flow simultaneously.

Attempt to generate a good estimate of the expected steady-state conditions, but
do not try too hard. In general, only a factor of two improvement in the overall
convergence rate is observed between poor and very good initial conditions.

3.2.4 Files

Two input data files are required to execute the PARC codes. One, which is always expected

to be on logical unit number two (FTG02), is the restart file. It was either created by a prior
run of the PARC programs or assembled by the user’s initial conditions and grid programs.
It is an unformatted CRAY file read by:

*

*

READ (2) NC1, GAMMA
READ (2) (((X(J, K, L), J=1, IMAX), K=1, KMAX), L=1, LMAX),

((Y(J, K, L), J=1, IMAX), K=1, KMAX), L=1, LMAX),
(((Z(J, K, L), I=1, IMAX), K=1, KMAX), L=1, LMAX)

READ (2) (((R(J, K, L), J=1, IMAX), K=1], KMAX), L=], LMAX),

(((RU(J, K, L), J=1, IMAX}, K=1, KMAX), L=1, LMAX),
(((RV({J, K, L), J=1, IMAX), K=1, KMAX), L=1, LMAX),
((RW{J, K, L), I=1, IMAX), K=1, KMAX), L=1, LMAX),
(((E(J, K, L), I=1, IMAX), K=1, KMAX), L=1, LMAX)
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where NC1 is the iteration count when the file was created; GAMMA is the ratio of specific
heats (read but not used); the X, Y, and Z arrays are the X, Y, and Z coordinates of the grid;
and the R, RU, RV, RW, and E arrays are the nondimensional density, X-momentum, Y-
momentum, Z-momentum, and total energy per unit volume, respectively.

The other file, which is always expected to be on logical unit number five (FT05), is the
parameter file. [t provides parameter input to the code consisting mainly of Namelists. They
must be in the following order:

INPUTS —must always appear

SEQDT —only if called for (see NUMDT in NAMELIST
INPUTS)

PRTSEG —only if called for (see NPSEG in NAMELIST
INPUTS)

BOUNDS —must always appear, unless replaced by a formatted

read (see NBCSEG in NAMELIST INPUTS)

If NAMELIST BOUNDS is to be replaced by a formaited read, then boundary condition
data must be placed at the end of the file formatted to be read by:

READ (5,101) JA, JB, KA, KB, LA, LB, TYPE, SIGN,
. PT, TT
101 FORMAT (815, 2E10.4)

where JA, KA, and LA are the minimum J, K, and L indices of the boundary segment and
JB, KB, and LB are the maximum indices; the use and meaning of TYPE, SIGN, PT (PRESS),
and TT (TEMP) are explained in Section 3.2.12 Boundary Conditions.

Complete information on the parameters contained in this file is provided in the following
sections. Unless otherwise noted, parameters are assumed to belong to NAMELIST INPUTS.

3.2.5 Flow Equations

Axisymmetric, inviscid, thin-layer, fully viscous, laminar or turbuient specializations of
the Navier-Stokes equations are selected by appropriate use of the following parameters:

[AXISY —axisymmetric or 2-D form of the Navier-Stokes

equations selection parameter. A value of zero for
this parameter selects the 2-D form of the Navier-
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Stokes equations; the axisymmetric form is selected
for a value of one (the default).

INVISC —an integer vector with either two (2-D) or three (3-D)
elements, Each element is paired with a grid index
as follows: 1-J, 2-K, 3-L {e.g., INVISC (2) contains
information relating to the K index). A value of one
for an element of INVISC causes viscous flux
differences to be included for that coordinate
direction (e.g., INVISC (2) = 1 causes the difference
of the appropriate viscous fluxes at K+1 and K—1
to be calculated at every grid point). Thus the
following options:

Inviscid — all elements are zero.

Thin-layer — the element corresponding to the coordinate that varies across shear
layers is set to one; any others are set to zero (e.g., in a 2-D problem for which
the K-varying lines cross the shear layers, this option is selected by INVISC (1) =
0, INVISC (2) = 1).

Fully viscous — all elements are one (the default). For complex viscous flows the
last option is always recommended.

LAMIN —an integer vector whose elements are connected with
the grid indices in the same way as INVISC. A value
of one for any element of LAMIN causes the flow
to be treated as turbulent. Thus the following
options:

Laminar — all elements are zero (the default).
Turbulent — any element equal to one. For the algebraic turbulence mode! to produce

best results, always set the elements of LAMIN as described for the thin-layer option
for INVISC.

3.2.6 Flow Properties

The simulation fluid and flow properties are set by the following parameters (note that
default values are appropriate to air at standard conditions):
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1. Inviscid and viscous flows:

GAMMA

2. Viscous flows:

PR

VRAT

TSUTH

TREFR

RE

3. Turbulent flows:

PRT

3.2.7 Grid Dimensions

—The ratio of specific heats at the reference conditions.
{Default value is 1.4.)

— Prandtl number at reference conditions (default 0.72).

—Ratio of the second coefficient of viscosity to the
first coefficient of viscosity. (Default is —2/3, which
is Stokes hypothesis.)

—Sutherland viscosity law temperature (frequently
denoted as ‘‘S’”) in degrees Rankine. (default 198.6).

—Reference temperature in degrees Rankine. Only use
is to nondimensionalize the Sutherland temperature
(TSUTH) and to dimensionalize the printed output.

—Reynolds number based on the reference density,

speed of sound, length, and viscosity. There is no
default for viscous flows, so it must be supplied.

—Turbulent Prandtl number (default 0.9).

Effective and actual array dimensioning is controlled by the following parameters:

1. PARAMETER statements in PARC code;

NX, NY, NZ

—Acrray sizes for the first, second, and third (J, K, and
L) indices of the grid and flow-field arrays (e.g., the
X-coordinate array is dimensioned as X(NX, NY,
NZ)). The user can either set these to large values
and accept the waste of computer memory, or set
them to correspond to JMAX, KMAX, and LMAX,
respectively.
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—The largest of NX, NY, or NZ.

2.  NAMELIST INPUTS parameters:

JIMAX, KMAX, LMAX

3.2.8 Artificial Viscosily

—Maximum indices for the first, second, and third (J,

K, and L) indices of the grid and flow-field arrays.
These parameters, along with the boundary condition
parameters (Section 3.2.12), set the DO Loop limits
in the PARC codes. Thus JIMAX = NX, KMAX =<
NY, and LMAX =< NZ must always be true
statements.

Since the PARC codes use central differencing, an appropriate level of artificial viscosity
is always required. The user has control over the type and amount of artificial dissipation

through the following parameters:

DIS2

DIS4

—Coefficient of the second-order artificial viscosity.

This type of dissipation is very diffusive in general.
Its primary purpose is to enhance stability and
accuracy in the vicinity of strong shocks and to
improve the robustness of the PARC codes during
strong transients. An automatic damping coefficient
limits the effectiveness of this type of dissipation to
regions of the flow that possess significant numerical
pressure gradients (e.g., P(J+1, K, L)-(P(J-i, K, L)
is large compared to P(J, K, L)). Thus expansions
and compressions that are resolved over a small
number ot points can trigger an inappropriate
amount of this artificial viscosity (only current
remedies are to reduce the value of D1S2 and/or
regrid for better resolution in these areas). In general,
it is recommended that all simulations be started with
DIS2 at its maximum value of 0.25 (the default), and
then that the value of DIS2 be reduced as low as is
consistent with stability and accuracy.

—Coefficient of the fourth-order artificial viscosity.

This type of dissipation is uniformly applied but
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3.2.9 Iteration Controls

should have no more effect on the accuracy of the
solution than that produced by the inherent errors
of the PARC algorithm. Although the DIS2
parameter’s value can often be set to zero with
minimal effect on stability, the value of DIS4 must
almost always be non-zero. For many problems,
variation in the value of DIS4 produces negligibie
differences in the flow field. Thus it is generally
recommended that the value of DIS4 be kept at its
maximum (0.64, the default). After the value of DIS2
has been reduced as much as possible, reduction of
the value of DIS4 can be attempted {0 note its effect
on the simulation. However, as noted above, this is
rarely worthwhile.

A number of parameters are available to control the duration and form of the iteration

process.

NMAX

NC

—Maximum number of iterations to be preformed

during the current execution of the PARC program
(e.g., if NMAX = 1000 were input in a simulation
for which the restart file contained the solution at
a total iteration count of 2000, then 1000 iterations
would be performed during execution of the PARC
code, and the total iteration count of the resulting
restart file would be 3000). Typically the PARC codes
take 2000 to 20,000 rotal iterations to reach an
acceptable level of convergence. The value of NMAX
is ignored if the parameter NUMDT is non-zero (see
Section 3.2.10).

—Parameter that allows the initial value of the total

iteration count to be changed from that on the input
restart file (see Section 3.2.4 Files). If the value of
NCis —1 {the default value), then the iteration count
on the restart file is used; otherwise the value of NC
is used (e.g., if the value of NC is 0, the value of
NMAX is 1000, and if the value of the iteration count
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on the input restart file is 2000, then the value of
the iteration count on the output restart file will be
1000).

STOPL2 —Value of the L, residual at which the current
execution of the PARC code is to be terminated with
normal printed and restart output. This option must
be used with care since the L, residual is a relative
measure of convergence and not an absolute one.
Note that the value of the parameter NSPRT must
be a relatively small factor of the value of NMAX
for this option to be effective (see Section 3.2.11
Output Controls).

3.2.10 Time-Step Controls

Since the time-step has a direct effect on the convergence rate, quite a bit of flexibility
is built into the PARC codes in terms of time-step control.

1. Temporal variation — This option, which can cause the global time-step size to
vary from iteration to iteration, is useful for two purposes:

a.  Stability — This option can detect potential stability problems due to the time-
step size being too large and automatically attempt to correct this condition
by reducing the global time-step size.

b. Convergence — This option can force the solution to proceed at a rate
determined from the maximum relative change in density or pressure in the
flow field.

The parameters controlling this option arc

DTCAP - Maximum time-step size allowed during a run. This
value is ignored if the value of NUMDT is non-zero.

PCQMAX - Maximum percent change in cither density or
pressure allowed during an iteration. Recommended

range is between I and 25.

Best use of this option is 10 set their values appropriately for the degree of convergence:
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Initial stage — During the first set of iterations, until the solution begins to resemble
its steady-state configuration, it is best to set the value of DTCAP high (say 100.0)
and let the value of PCQMAX govern the time-step size (say PCQMAX = 10.0,
the default). This will usually get the simulation through the retatively nonphysical,
rapidly changing part of the convergence process in the fewest number of iterations.

Asymptotic stage — From the end of the initial stage of convergence until final
convergence, it is essential to set the value of DTCAP to a value somewhat lower
than the largest value at which the time-step size remains constant throughout a
set of iterations (see the convergence statistics section of the Qutput section). If
this is not done, then final convergence is impossible since the solution must then
always have at least one point that varies according to the value of PCQMAX.

2. Spatial variation — This option allows the global time-step to be modified on a
point-by-point basis so that every point is being advanced at the largest increment
allowed by local conditions.

IVARDT — Parameter whose value selects the following options:

0 - No local time-step modification

! - Local time-step proportional to the reciprocal
of one plus the square root of the Jacobian

2 - Local time-step proportional to the reciprocal
of the maximum eigenvalue of the inviscid flux
Jacobians including a viscous correction, if
required. This option can be viewed as selecting
a local rime-step such that the local Courant
numbers are roughly equal.

Option 2 has proved to be the best choice for rapid convergence rates in general.
However, this option can lead to ‘‘stalled’’ convergence in some cases. [f this should
appear to occur, try one of the other options to see if this is indeed the case.

3. Time-step sequencing — This option allows the user to specify a sequence of time-
steps (actually values of DTCAP) for use during an execution of the PARC code.
Selection and control of this option is effected through the following parameters:

NUMDT — Time-step sequencing selection parameter. A value
of zero (the default) does nothing (no time-step -
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sequencing), whereas a positive value both selects

this option and provides the number of sequencing
steps. Selection of this option requires the presence
of the NAMELIST SEQDT as indicated in Section
324,

DTSEQ — A real vector with twenty elements, this parameter
contains the sequence of DTCAP’s to be used during
the run. Their usage is the same as described earlier
in this section. As many elements as indicated by the
value of NUMDT must be supplied for this and the
following parameter vectors.

ITERDT —An integer vector with twenty elements, this
parameter contains the sequence of iteration limits
(similar in effect to NMAX for each time-step) to
be used during the run. These are paired one-to-one
with the elements of DTSEQ.

Although theory and trial calculations show that an optimal sequence of time-steps can
dramatically speed-up convergence rates, there is little guidance on how to a priori determine
this sequence. Nonoptimal sequences can actually worsen the convergence rate, so it is best
to treat this option as experimental.

3.2.11 Output Controls

A number of options are available to control the amount and format of both printed output
and output that is intended to be plotted.

1. Convergence history, printed — as spelled out in the Qutput section, part of the
printed output includes a convergence history that gives the user information on
the behavior of the simulation during the course of a run. The amount of this history
is controlled by the following parameters:

NSPRT —Frequency of convergence history print parameter.
For example, if the value of NSPRT were ten (the
default value), then the convergence history
parameters (e.g., the L; residual) are calculated and
printed every tenth iteration.
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IFXPRT

— Parameter that allows the inclusion of the flux

balance histories. A value of zero (default) excludes
them from the printed convergence history, and a
value of one causes the flux balances 10 be calculated
and printed.

Both of these parameters have an effect on the total amount of work required during a
run, so their values must represent a compromise between the need for information on the
behavior of the simulation and the need to minimize the cost of the simulation. Information
on the actual printed information is contained in the Qutput section.

2. Convergence history, plots — An option is available whereby an output file can
be filled with the convergence history data for the purpose of plots (see the Qutput
section). The parameters that control this option are

[FXPLT

L2PLOT

— Value of this parameter determines whether flux

balances are calculated and written to the plot file
each iteration. A value of one activates this option,
and a value of zero (default) for IFXPLT causes this
option to be ignored.

—Value of this parameter determines whether the L,

residual is calculated and written to the plot file each
iteration. As with the IFXPLT parameter, a value of
one activates this option, and a value of zero (the
default) causes the option to be ignored.

3.  Printed flow field — As part of the printed output, ‘‘snapshots™ of selected portions
of the flow field can be produced as desired by the user of the PARC code (see
the Qutput section for details).

a. Basic parameters —

NP

PREF

—Flow-field print frequency parameter. A value of zero

(default) for NP suppresses flow-field print; a positive
value enables flow-field printing and is used as the
frequency for printing snapshots of the flow field
(sec NSPRT, for example).

—Scaling factor used to dimensionalize pressures in the

printed output. Note that TREFR (Section 3.2.6) is
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also used to dimensionalize temperature in the
printed output.

Segmentation parameters — To reduce the amount of printed output while providing
information on regions of interest within the flow field, a set of options is available
that allows control over the range, increment, and order of the printed flow-field
points.

NPSEG —Flow-field print segmention parameter. A value of
zero (the default) causes every flow-field point to be
printed, in storage order, as called for by the value
of NP. A positive value for NPSEG provides the
number of flow-field segments specified in
NAMELIST PRTSEG. This Namelist must appear
in the input as indicated in Section 3.2.4 if NPSEG
has & non-zero value.

JKLPI —An integer array dimensioned (3, 3, MPS) for
PARC3D and (3, 2, MPS) for PARC2D, this
parameter is contained in NAMELIST PRTSEG. The
values contained in this array specify the coordinate
limits and print increments for each segment called
for by the value of NPSEG. Referring to Fig. 2, it
can be seen that this array contains the indices of
diagonally opposite corner points of the segment to
be printed. It also contains the desired increments
to be used in stepping the indices from the starting
point {point A) to the ending point (point B). For
this to produce correct results, the statement (JB-
JA)/JI = | must be true, as for the other indices.

IPORD —An integer array dimensioned (2, MPS) for PARC3D
or an inleger vector dimensioned (MPS) for
PARC2D, this parameter is also contained in
NAMELIST PRTSEG. This parameter determines
the order in which the indices are used in printing
each segment (the path used to get from A to B in
Fig. 2). Associating | with J, 2 with K, and 3 with
L, the value of the elements of IPORD indicates
which index is to be incremented the fastest. For
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Figure 2. Flow-field print segmentation.
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example, [IPORD = 3, { in a 3-D problem indicates
that the current segment is to be printed with the L-
index incrementing the fastest, the J-index the next
fastest, and the K-index the slowest (by implication).
See the Output section and the examples in Appendix
B for more information on segmented printing.

MPS — A Parameter statement parameter in the PARC codes
used to dimension the segmented print arrays.

3.2.12 Boundary Conditions

The PARC codes are designed so that specification of boundaries and boundary conditions
is done entirely through inputs to the program in a very general manner. This makes the use
of the codes very flexible and economical but requires that boundary specification be a large
part of the inputs. As an aid in explaining the function of the boundary parameters, the simple
probiem laid out in Fig. 3 will be used as an example application. Refer to Appendix B for
more realistic applications.

1. Basic procedure — The methodology to be used in generating the information
required to specify the boundary parameters is as follows:

a. Locate and label boundary segments — break the boundaries up into segments
so that each segment is

1) contained on a coordinate surface (a J-, K-, or L-constant surface);

2) made up of contiguous points that can use the same boundary-condition
information (e.g., each point is a no-slip wall point with the same specified
temperature);

3) distinct from all other segments (i.e,, no shared points);

4) simply connected (i.e., no ‘*holes’ or excluded points); and

S) “*wetted’’ by the fluid within the grid on one and onfy one side.

The resulting boundary segments are considered to belong to one of the J-, K-, or L~constant

index classes and are then numbered in any convenient manner, starting with 1, within each
class. As illustrated in Fig. 3, the example problem’s boundaries are split into five segments
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Figure 3. Boundary segment specification example.
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with two in the J-constant class and three in the K-constant class and have been appropriately
numbered.

Code

-10
0
50
51
60
61
91-96

b.

Determine the indices of each segment — this is generally an automatic by-
product of the first step.

Find the sign of the surface normal for each segment — this is determined
by using the index increment required to move from the constant index surface
of the segment to the similar constant index surface within the flow field.
For example, consider the case of a segment in a K-constant surface. [f the
K-I constant surface (bounded by the same J and L fimits as the K-constant
segment) is within the flow field, then the unit normal is — 1. (Note that if
this procedure results in an ambiguous unit normal, then the segment has been
incorrectly specified — see step a.5.)

Determine the desired boundary-condition code and any auxiliary variables
— each boundary condition allowed for in the PARC codes has a boundary-
condition type code assigned to it as shown below. Some of these also require
auxiliary information (e.g., static pressure) as shown in the following table:

Boundary-Condition Types

Description Auxiliary Variables

Fixed conditions None

Free boundary Total or static pressure and total temperature
Slip surface None

Axis of symmetry None

No-slip wall, adiabatic None

No-slip wall, isothermal Wall temperature

Specified mass flux Mass flux and total temperature

where the descriptions mean:

Fixed conditions — All flow-field values arc held fixed at thetr initial values provided
by the restart file. Suggested use is for known supersonic inflow boundary segments.

Free boundary — Any boundary segment through which the fluid flow can freely pass
and is not a known supersonic inflow (see fixed conditions) or a mass flux (see specified
mass flux) boundary is considered to be a free boundary. Imposition of the correct inflow
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or outflow, supersonic or subsonic boundary condition is taken care of automatically.
However, the current implementation requires that the user be careful about a couple
of points. One is that this boundary condition works best if the boundary segment is
as close to being normal to the expected flow directions as possible. In particular,
boundaries of this type that are nearly parallel to the dominant flow direction almost
always produce poor results. The second point to be careful about is due to the dual
use of the specified pressure auxiliary variable. It is used as a total pressure for subsonic
inflow and as a static pressure for subsonic outflow, which does not always produce
expected results — especially for external flows. The recommended procedure to avoid
this problem is to place these boundaries so that the expected dominant flow through
them will be unambiguously inflow or outflow and to specify the pressure auxiliary
variable accordingly (total or static, respectively). Note that the total temperature auxiliary
variable should always be specified, even if it is only a guess, to avoid possible problems
during the large transients portion of the convergence process.

Slip surface — All flow gradients normal to this boundary segment’s surface are taken
to be zero, along with the component of velocity normal to this surface. This boundary
condition does double duty as a symmetry plane boundary condition, as well as the
slip: wall boundary condition. 3

Axis of symmetry — Very similar in function to the slip surface boundary condition,
this boundary specification is specialized for application to the axis of symmetry for
simulations using the axisymmetric option of the PARC2D code,

No-slip walil, adiabatic — All velocity components and the normal gradients of pressure
and temperature are set to zero on boundary segments using this option. The current
implementation requires that the grid lines intersecting this surface be nearly normal
to it for best results.

No-slip wall, isothermal — Similar to the boundary condition discussed above except
that the surface temperature is set to that provided through the temperature auxiliary
variabie.

Specified mass flux — This boundary condition functions very similarly to the free
boundary condition except that the pressure is determined indirectly through the specified
mass flux auxiliary variable. The last digit of the code for this boundary condition (]
to 6) is used to control the relaxation of the pressure towards the value, which will produce
the desired mass flux with one giving the fastest and six the slowest relaxation. The
mass flux specified through the auxiliary variable is to be positive for flow into the flow
field and negative for flow out of the flow field.
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2. NAMELIST BOUNDS parameters — Once the boundaries are split into segments
and the appropriate boundary-condition information is determined for each
segment, as described above, this information is input to the PARC code through
parameters in the NAMELIST BOUNDS. The basic philosophy behind the use
of these parameters is very similar to that used in assembling the boundary-condition
information in that a set of parameter vectors are associated with each J-, K-, and
L-constant index class of boundary segments with the elements of the vectors
corresponding to particular segments within each class. This will be made clearer
through the description of these parameters and the following example:

NJSEG
NKSEG
NLSEG

JLINE
KLINE
LLINE

JTYPE
KTYPE
LTYPE

JSIGN
KSIGN
LSIGN

PRESSJ
PRESSK
PRESSL

TEMPIJ
TEMPK
TEMPL

This parameter gives the total number of boundary
segments for each of the J, K, and L coordinate
classes.

Integer vectors that identify the J-, K-, and L-
constant index of each of the cooresponding boun-
dary segments within each coordinate class.

Integer vectors whose elements contain the ap-
propriate boundary-condition type code for each
boundary segment.

Integer vectors that associate the sign of the surface
normai with the corresponding boundary segment
of each of the J-, K-, and L-constant index classes.

Augxiliary vectors whose elements contain the non-
dimensional values of total pressure for
predominantly subsonic inflow, static pressure for
anticipated subsonic outtlow, or signed mass flux
for specified mass flux boundary segements (type
codes 0, 0, and 91-96, respectively).

Auxiliary vectors that specify the nondimensional
total temperature for free boundaries or the wall
temperature for no-slip walls (type codes 0 and 61,
respectively) for cach boundary segment.

The following integer parameter vectors associate the appropriate coordinale indices with
each boundary segment. This association is coded into the parameter vectors name so that
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the first letter calls out the J-, K-, or L-constant index class, the second letter identifies the
coordinate index being specified, and the remaining letters indicate whether this is the minimum
(LOW) or maximum (HIGH) value of this index for the boundary segment. For example,
JKLOW(2) = 15 is interpreted to mean that the minimum value of the K-index for the second
boundary segment in the J-constant segment class is 15. The complete set of parameter vectors
for this purpose are

JKLOW JKHIGH KJLOW KIJHIGH LJLOW LJHIGH
JLLOW JLHIGH KLLOW KLHIGH LKLOW LKHIGH

Consider the example problem shown in Fig. 3. A complete NAMELIST BOUNDS set-
up could look like:

$BOUNDS
NJISEG =2,
JLINE(1)=1, JKLOW(1)=1, JKHIGH(1)=7, JTYPE(l)= - 10,
JSIGN(1)=1,
JLINE(2)=9, JKLOW(2) =2, JKHIGH(2)=6, JTYPE(2)=0,
JSIGN(2)= — 1, PRESSI(2)=0.0047, TEMPJ(2) =1.0,
NKSEG=13,
KLINE(1)={, KJLOW(l)=2, KJHIGH(I)=2, KTYPE(l) =50,
KSIGN(1)=1,
KLINE(2)=1, KJLOW(2) =3, KJHIGH(2) =9, KTYPE(2) =61,
KSIGN(2) =1, TEMPK(2)=0.5,
KLINE(3)=7, KILOW(3)=2, KJHIGH(3)=9, KTYPE(3)= - 10,
KSIGN(3)= —1,
SEND

Additional examples of boundary-condition specification through this Namelist are
contained in Appendix B.

3.3 OUTPUT
Printed ocutput consists of three parts,
1. a record of the run parameters used,
2. convergence statistics generated as the run progresses, and

3. an edited printout of the solution.
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Various error messages may also appear in this file, identified by five leading asterisks.

Convergence information to be plotted by an auxiliary plot program is also part of the
available output from the PARC code.

3.3.1 Namelist Parameters

The first part of the printed output written to unit 6 (FT06) is a listing of the values of
the Namelist parameters that will be used during the current execution of the PARC code.
They are printed in groups corresponding to the individual Namelists. Each group of
parameters appears only if the Namelist containing them was part of the actual input on
unit 5§ (FT0S5) (see Section 3.2.4). Sample listings showing this output are included in the
Appendixes. Note that these tabulated values are not simple echos of the input values as
they are not printed immediately after they are read and in that they include default values;
users wishing a true echo of their Namelist input should use the “‘E’’ prefix on their Namelist
records (see the CRAY FORTRAN manual for details).

3.3.2 Grid Patches

To facilitate the treatment of embedded boundaries within a grid, the grid is always broken
down into a set of patches for each of the computational coordinate directions (J, K, and
L). These patches are automatically constructed from the boundary inputs (see Section 3.2.12)
and are, thus, normally of no concern to the user. [f boundaries are misspecified, however,
incorrect patches will result. Information about the patches can then be of aid in identifying
the boundary specification problem. Because the major problem in the provision of proper
inputs to the PARC code is often connected to boundary specification, especially for complex
3-D simulations, a summary of the grid patches is provided as part of the printable output.

Grid patches are generated so that for each coordinate family of patches,
1. each patch is distinct from all other patches in the same family,

2. every flow-field point and only flow field points are included in the family of patches,
excluding boundary points, and

3. cach coordinate line along which the patch family descriptor varies begins and ends
one point off of a boundary.

For example, consider Fig. 4, which displays the patches that would be generated for
a hypothetical fluid flow problem. The grid for this example is plotted in computational
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coordinates (J,K) in Fig. 4a, and the J- and K-patches are crosshatched in Figs. 4b and ¢,
respectively. Note how the crosshatched regions obey the above guidelines for both the J
and K families of patches. The printed output for this example would appear as below:

GRID PATCHES:

J-PATCHES MINIMUM MAXIMUM
] K J K

1 5 2 15 3
2 2 4 15 5
3 2 6 9 8
4 12 6 15 8

K-PATCHES MINIMUM MAXIMUM

J K 3 K
1 2 4 4 8
2 5 2 9 8
3 10 2 11 6
4 2 2 15 8

Note that the patches are delimited by giving the coordinates of the corner points of each
patch (actually just the maximum and minimum ones). When errors in boundary specification
occur, the information contained in the error message, along with the grid patch tabulation,
will often pinpoint the source of the error.

3.3.3 Convergence History

The next portion of the printed output contains information on the behavior of calculations
performed. This consists of a line of output at the trequency selected by the parameter NSPRT
{see Section 3.2.11). Each line always includes the iteration number (COUNT), time-step
scaling factor (DT), L; residual, and the magnitude and location of the maximum percentage
change in either density or pressure (MAX PERCENT VARIATION). In addition, if selected
by the parameter IFXPRT, this line of output will include a measure of the glabal conservation
of mass, momentum, and energy (the net FLUXes). See the Appendixes for sample printouts
showing the format of this part of the printable output. This convergence history listing
contains the information required to set DTCAP and gives an indication of the overall level
of convergence of the solution. As noted previously, the L, residual is a relative measure
of convergence; it is best to monitor the fluxes for a more absolute measure of convergence.
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3.3.4 Flow-Field Snapshot

The last part of the printable output contains a listing of selected portions of the flow
field at the frequency selected by the parameter NP (see Section 3.2.11, Part 3.). Each line
of this listing contains the grid index, dimensional pressure, temperature, Mach number,
total pressure, direction cosines of the velocity, and the nondimensional physical coordinates
of each grid point selected. The pressures and temperatures are dimensionalized by the input
values of PREF and TREFR, respectively. Velocity vector direction cosines are the same
as the ratios of the velocity components to the magnitude of the velocity (e.g., V-COSINE
is the ratio between the component of velocity paralle] to the Y-axis and the magnitude of
the velocity at the selected point). See Appendix B for a sample listing containing this
information.

3.3.5 Error Messages

A variety of program-generated error messages can occur at any point in the printed output,
most of them indicating that execution is being terminated. It is always best to examine both
the Namelist values portion of the listing and the very end of the printable cutput fer error
messages even if the run appeared to terminate normally. Most of the errors checked for
will occur during run initiation, whereas those that happen in the course of execution wiil
cause the program to attempt to terminate with a normal printout and restart file. A special
Error Messages Appendix is included with this manual to facilitate resolution of program-
detected problems.

3.3.6 Plottable QOutput

If selected by the L2PLOT and/or the IFXPLT input parameters (see Section 3.2.11,
Part 2), a convergence history file, which is suitable for plotting, is created on unit 21 (FT21).
All information in this file is written unformatted. The first record is always a plot type,
which determines the contents of each subsequent record as follows:

CODE RECORD CONTENTS
1 Nv AQ: Ry, RZI RJ) R4, RS'I Rf)
2 Ny AQ: Fl) Fzr F]| F.h FS
3 N, AQ, R|, R.z, RJ’ R41 RS, R(n FI\ FZI FJ, F-h FS

where N is the iteration number, AQ is the maximum percentage change in either density
or pressure, R)...Rs5 (R|...R, for 2-D) are the L; residuals for each of the conservation
equations (density, momentum, energy), and R4 (Rs for 2-D) is the total L, residual; and
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F|...Fs (F,...F4 for 2-D) are the gobal conservation fluxes. One record is created for each
iteration so that the total number of records in the file will be the total number of iterations
requestied plus one. Note that use of this option can be quite expensive computationally since
the L, residuals and/or conservation fluxes must be calculated and written every iteration.
It is recommended that this option only be used when there is good cause for it (e.g.,
presentation of results or questions about the actual convergence history).
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APPENDIX A
ERROR MESSAGES

A limited amount of error checking is performed by the PARC code. Most of this is
confined to the detection of input problems. Execution error detection is intended to initiate
an orderly end of the run when a gross error occurs. The error messages printed on unit
6 (FT06) and explanation of their meanings are listed below in aiphabetical order. A lower
case word (e.g., ‘‘value”’) is used wherever a numerical value would be printed, and the lower
case word ‘*‘name”’ is used wherever a variable’s name would be printed.

NEWTON ITERATION FOR PRESSURE IN SUBROUTINE INSUB FAILED TO
CONVERGE
J, K, L, ID, P, PP = value, value, value, value, value, value

This error terminates execution of the PARC code with no restart file created. The variables
on the second line have the following meanings:

JJK,L - Grid coordinates for the point in error.

ID -~ Boundary identifier, the numbers L, 2, and 3 are associated with J-, K-,
and L-constant boundaries.

P — Pressure on the boundary.

PP — Pressure just off the boundary.

Occurance of this error condition almost always indicates an incompatibility between a
boundary-condition value and the interior flow. First try lowering the value of DTCAP (say
by half). If this condition happens on the initial run of a flow simulation, it can usually be
cleared up by taking more care in the generation of initial conditions.

PATCH ERROR:
This message will then be followed by one of the following lines for PARC3D:

J-PATCH AND K-PATCH WITH NO L-PATCH
K-PATCH AND L-PATCH WITH NO J-PATCH
J-PATCH AND L-PATCH WITH NO K-PATCH
J-PATCH WITH NO K-PATCH OR L-PATCH
K-PATCH WITH NO J-PATCH OR L-PATCH
L-PATCH WITH NO J-PATCH OR K-PATCH
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and then the patch mismatch information:

IN REGION BOUNDED BY THE J, K, L POINTS:
(Jmin- Kmirls Lmin)- (Jmax- Kmaxv Lma.\c)

For PARC2D applications, the first line will be followed by one of the following:

J-PATCH HAS NO CORRESPONDING K-PATCH
K-PATCH HAS NO CORRESPONDING J-PATCH

and then the patch mismatch information:

IN REGION BOUNDED BY THE J, K POINTS:
(Jmlnr Kmm): (Jmax; Kmax)

As mentioned in the Output section (Section 3.3.2), this information in combination with
the grid patch summary should provide clues to the boundary specification error that produced
this error condition. For example, consider the hypothetical fluid flow problem depicted in
Fig. A-la, and suppose the printed echo of the BOUNDS NAMELIST input were:

KSEG KLINE KJLOW KJHIGH KTYPE KSIGN PRESSK TEMPK

1 1 10 i3 60 1 0.0 0.0

2 9 1 13 6l -1 0.0 0.5

3 5 1 7 60 1 0.0 0.0
JSEG JLINE JKLOW JKHIGH IJTYPE IJSIGN PRESS] TEMPIJ

1 7 2 4 60 1 0.0 0.0

2 1 6 8 0 t 0.7143 1.0

3 13 2 8 0 ~1 0.7 1.0

Note that the value of KILOW(1) is in error {it should be 7). This input would create the
grid patches shown in Figs. Al-b and ¢, which would cause the following error message to
be printed:

***+*PATCH ERROR:
J-PATCH HAS NO CORRESPONDING K-PATCH
IN REGION BOUNDED BY THE ], K POINTS:
(8,2), (10,5)

This would be listed just after the grid patch rable:

J-PATCHES MINIMUM MAXIMUM

J K J K
1 8 2 12 5
2 2 6 12 8
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K-PATCHES MINIMUM MAXIMUM

J K J K
1 2 6 9 8
2 10 2 12 8

Examination of these listings (if necessary, including construction of diagrams similar
to those of Fig. A-1) leads to the conclusion that the incorrect grid patch is K-patch number
1. This must be caused by an incorrect boundary specification for K-segment 1 or 3. Finally
examination of these segments’ indices reveals that the lower J-index of K-segment number
I is incorrect.

RANGE ERROR:

This message will then be followed by one of the following lines, depending on
whether a scalar parameter or a vector parameter, respectively, is in error:

name = value IS OUT OF RANGE (minimum, maximum)

name(index) = value [S OUT OF RANGE (minimum, maximum)

where ‘‘name’’ is the symbolic name of the input parameter (e.g., IMAX), **value”’
is the input value of this parameter, “minimum’’ and ‘*maximum’’ are the smallest
and largest values, respectively, allowed for this parameter, and “‘index’’ is the
element number of the parameter vector that is in error. This error condition only
occurs during program initiation for certain input parameters, which are checked
for valid values. Corection of these errors is normally self-explanatory.

STOPPING: AT ITERATION NUMBER: iteration
THE TIME-STEP IS SMALLER THAN THE MINIMUM: time-step

This error message usually occurs when the PARC code would like to ‘‘blow-up*’
but cannot due to the time-step limiting feature of the program. The iteration count
is given by “‘iteration,’* and the minimum allowed time-step size (10-7 as set by
DTMIN in a DATA statement in SUBROUTINE MAXDT) is given by “‘time-step.”’
This error allows the code to terminate in a normal fashion, at this iteration, with
printed output and a restart file. However, the restart file is usually only good for
plots and not for restarting the calculation. In most cases this condition indicates
that the value of the input parameter DTCAP is too large. Thus, restarting from
the previous restart file with a smaller value of DTCAP should be attempted. This
error can also arise if boundary conditions are in error or are very much different
from the interior flow conditions.
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STOPPING — DENSITIES AND/OR PRESSURES ARE NONPOSITIVE NC = iteration

J K L DENSITY PRESSURE
j k 1 density pressure

The values symbolized by the lower case letters are continued to include all such
points or until 100 occurrences happen. At the end of each iteration, all of the
densities and pressures are checked to determine if any are nonpositive (physically
unrealistic and an unrecoverable error). As with the previous error condition, a
normal termination of program execution is attempted. Again the restart file
generated is useful only for plotting purposes. This error rarely occurs and typically
is recovered from in the same manner as the previous error condition.

STOPPING — JACOBIANS ARE NONPOSITIVE

J K L JACOBIAN
j k 1 jacobian

The values symbolized by the lower case letters are continued to include all such
points or until 100 occurrences happen. This error condition either indicates that
some of the grid lines cross or collapse to a single line, or that the physical cocrdinate
system (x, y, z) and the computational coordinate system (J, K, L) have different
handedness. The grid must be “fixed.”

STOPPING — L2 RESIDUAL HAS CONVERGED TO SPECIFIED LEVEL
L2 RESIDUAL: level ITERATION NUMBER: iteration

This is not really an error message. [t indicates that the L, residual has decreased
to below the level specified by the input parameter L2STOP. Normal print and
restart files are generated.

STOPPING — RE MUST BE INPUT FOR VISCOUS FLOWS
Basically self-explanatory, the Reynolds number, RE, must be provided for viscous
flows (i.e., when LAMIN has one or more non-zero elements).

STOPPING — TOO MANY B.C'S

INCREASE ‘MBC’ PARAMETER

This error condition is only detected if the boundary conditions are input through
a formatted read rather than through NAMELIST BOUNDS (see Section 3.2.4).
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It declares that the boundary segment vectors are DIMENSIONed too small for
the number of segments supplied in the input. Change the value of the MBC
parameter in every PARAMETER statement in which it occurs to a value large
enough to accommodate the maximum number of segments.

STOPPING — TOO MANY SEGMENTS
INCREASE ‘MP’ PARAMETER

The number of patches generated for one or more of the patch classes (see Section
3.3.2) is greater than allowed for by the value of the parameter MP. Since the
maximum patches are usually not known prior to program execution, try doubling
the current value of MP in all of the PARAMETER statements in which it occurs.
To make optimal use of memory, this parameter should be adjusted to reflect the
maximum number of patches in any of the coordinate classes as given by the patch
tabulation in the printed output of an initial, short run.
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Figure A-1. Patch error example.
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APPENDIX B

EXAMPLES

Consider the sample problem diagramed in Fig. B-1. This is a 2-D diverging nozzle flow
with straight duct segments at each end of the nozzle. The desired operating conditions are
also indicated on the figure. First a 2-D execution of the PARC2D code for this example
will be presented.

2-D DIVERGING NOZZLE

The grid and initial conditions were generated using the program of Listing B-1. A total
of 33 equally spaced J-coordinate lines and 11 K-coordinate lines were used, as shown in
Fig. B-2. The initial conditions were appropriate to a free-streaming flow at Mach 0.29 and
a ratio of specific heats of 1.4. These initial conditions and grid were stored in the file
“A12501.TRIC.ICFILE.”

The execution file is displayed in Listing B-2. Note that 2-D, inviscid flow has been specified
and that, for this simple flow, the artificial viscosity coefficients are at their practical
minimums. The printed output is presented in Listing B-3. A sample Mach number ¢contour
plot of the converged solution is shown in Fig. B-3.

3-D DIVERGING NOZZLE

This example problem is exactly the same as the 2-D diverging nozzle problem except
that the nozzle has a width of 5 and has 21 L-coordinate lines across this width. The grid
and initial conditions were produced by the program in Listing B-4. The execution file,
including the NAMELIST inputs to the PARC3D code, is shown in Listing B-5. The
corresponding printed output is in Listing B-6.
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Figure B-3. Mach contours for diverging nozzle (2-D).
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Listing B-1. Grid and Initial Condition Generator (2-D)

PROGRAM ICFILE
PARAMETER(JD=33 ,KD=11)

DIMENSION R(uD.KD),RU(JD,KD} R¥{JD, KD),RW(UD,KD),E(UD, KD)
DIMENSEON X(JD.%X0D),Y{(JD.KD)

DATA G/1.4/.NC1/D/
GMiaG-1,
DELX=8./32

C FORM THE “X* GRID ARRAY

DO 1 J=1,J0

DO 1 X=1,KD
IF{J.EQ.1) THEN
X(J.K)}=0,
ELSE
X(J,K)=X(J-1,K)+DELX
ENDIF

CONT INUE

C FORM THE ‘Y’ GRID ARRAY

2

C FORM THE ARRAYS OF
€ WITH & FREE-STREAM MACH NUMBER OF 0.29

2000
1000

DO 2 J=1,JD
IF(X{(J,KD).LE.2.) YO=1

IF{X(J,KD).GT.6.) YO=2,

IF((X{J,KD}.GT.2.).AND. (X(J.KD).LE.6.)) THEN

¥O=1_+(X(J,KD})-2.)+0.25

ENDIF
DELY=YO/{KD-1)
Y(J.1)}=20.0
0O 2 K=2,KD
¥(J,K)=Y(J K-1)+DELY
CONT INUE

FMACH=0, 29
FACT=(1.+.2«FMACH**2)
PBAR=FACT+»(-3.5)/G
DA 1000 J=1.4D
00 2000 K=1,KO
R(J,K)=FACTes(-2.5)

RU(J.K)3R{U,K) «FMACH«SQRT (1. /FACT)

RV(dJ,K)=0.

E(J,K)=PBAR/GM1+ Sv{RU{J,K)}**+2)/R(J.K)

CONT INUE
CONTINUE
NC1i=0
WRITE{Z0)NC1,G
WRITE(20)X,Y
WRITE(20)R,RU.RV E
sTOP
END
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Listing B-2. Execution and Input File (2-D)

+/ai2SHA JOB (SUT.Droieee1, 81, 70006014), "EL2 D.MIDDLESTON’ , SOCLASS Z,

rs -ASGLEVEL={1,1) .CLRBSOIJI!E-( «5) « PASSUORD = XOO0000N , PATY =9
s¢  SER=ALESOL ANOTIFY=AL2ED

75YS o8 3
mn’ F(INPUTY WOLD HO?IFV(AIB‘D
sINPUT DO 2.DCRBLKSTIZF G168
Jo:..m-a:aun.roau.m-smu.
M.ﬂ-“ﬂli-lﬂ-ﬁlﬁ.t.
FETCH, DN=F T83., DF
fm-'m-uaux TRIC. ICFILE,DISPSHR/ .
CFT.Le0.

DISFOSE, DM=FT84,DF =TR, DG +ST, »
TEXTe’ DSNeAL1 2501 . TRIC.OUTFILE, DISP=50I" ,

7AOF
7 DD DEN~AL2581 . BENCHIAR . CNTL(PARCZD) , DISPSHR

v/ DX
7A0F
728
/7 DD X
S1MmUTS
NHAN = 2590, JARXe3], KRAKe11 ., NP =254,
PREF=15.6., TREFR<E80. .
NPSEGe@, IFXPRTe1.
D182+6.00, D1S40.30,
DTCAP=14.0. PCOMAX=16.§,
RSPRT =10, IRNISY=8, STOPL2+1.E~20.
INMILSC(1 D=0, INUISC(2) 0,
L8
JXLPI(1,1,1)08,3].1, JKLPI(1,2017=1,18.1, 1PORD(1 )2,
mﬁﬂ!tl.hil-h:ﬂ.l. JXLPI(1.2.2)=1.12.2, IPORD(B)~1,
SL0ed,
JLINE(L)ed,
JELOWCL VR,  JXHIGH( ) =18, JTYPE(1) o0,
JEIGNCL) =1, PRESSJ(1)9,7142887, TEWPI(L)=1.0,
JLINE(R) =22,
JKLOUCR) =Ry JKHIQGH(R) 14, JIYPE(R) 0,
JEIANC(B) =1, PREFRILD) «0.87296, TEAPJ(RIoL. 0,
-0
KLIME(1)ad,
KJLOU(1)e1, KINION(11:33, KTYPE(1)-508,
KSIQN(1)e1,
KLIME(8) =11,
(B)el, KINIGH(Z)I~XI. KTYPECH) =50,
KSION(R) =],
V4 3 ]
VY
D OF DATA
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Listing B-3. Diverging Nozzle Output (2-D)

NAMELIST INPUTS.
0IS2 L] Q. 00OO0QE+QC
DISa " Q. 300000E+OC
OTCAP - 0. 100000E+0Q2
GANMA L] 0. 14000QE+Q1
PCOQMAX = 0. 100000E+02
PR = 0.720000E+00
PREF = 0. 150000€+02
PRT L] 0.9000Q00E+00
RE L] 0. COOODCE+QD
STOPL2 = 0. 100000E-19
TREFR - Q.60000C0E+Q3
TSUTH = 0. 198600E+03
VRAT = -0.668887E+0Q
NAMELIST PRTSEG:
JKLP L
JA JB Js KA
1 1 23 1 1
2 1 32 4 1

IAXISY
IFXPLT
IFXPRT
IVARDT
JMAX
KMAX
LZPLOT
NBCSEG
NC
NMA&X
NP
NPSEG
NSPRT
NUMDT

KB

11
12

KS

-
GO -Wn 200

Listing B-3. Continued

NAMELIST BOUNDS:

JSEG JLINE JKLOW JKHIGH JTYPE JSIGN
1 1 z 10 o] 1
a3 2 10 o] -1

KSEG KLINE KYLOW KJHIGH KTIYPE KSIGN
1 1 ] 33 50 1
2 1 1 33 o) -1

PRESSY

. 714286E+00

0.67385CE+00

PRESSK

. OOQ0QOE +Q0
. COOD00E+QQ

Listing B-3. Continued

GRID PATCHES.

J-PATCHES MINIMUM
v K

1 2 2
K-PATCHES MINIMUM
J K

1 2 2

71

MAX IMUM
J K
2 10
MAX I MUM
J K
32 10

INVISC =
LAMIN -

QQ

TEMPY

100Q0QE+01

. 100000E+01

TEMPK

. DOOOCOE+QO
. DOOOQOE+Q0

AEDC-TR-87-24
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J10
220
aao
340
150
J60
370
3Bo
390
400
410
420
420
440
450
460
470
420
490

$10
520
%30
S40
S50
560
S70

or

0. 1000E+02
0. 1000€+02
0. 1000E+02
O. 1000E+02
0. 1000E+02
0. 1000E+02
0. 1000E+02
. 1000E+02
. 1000€E+02
. 1CO0E+02
10Q0E+0Q2
. 1GQOE+02
. 10Q0€E+02
1CQOE+02
. 1000€E+02
. 10Q0E+02
1CCOE+02
1CO0E~02
. 1000E+02
. 1000E+02
1O00E+02
0. t000€E+02
0. 1000E+02
0. 1000E+02
0. 1000€E+02
0. 1000E+02
0. 1000E£+02
0. 1000E +02
0. 1000E+02
0. 1000€+402
0. 1000E+02
0. 10Q0E+Q2
0. 1000E+02
0. 1000E+02
0. 1000E+02
0. 1000E+02
0. 100QE+O2
0. 1000E+02
0. 1000E+02
0. 1000E+02
G 1000E+02
0. 1000E~02
0. 1CQCQE~+02
Q. 1C00E+02
0. {1O00E+02
0. 1000E+02
0. 1000E+02
0. 1000E+Q2
0. 1000E+02
0. 1000E+D2
Q. 1O00E+02
0. 1000E+02
0. {1O00E+D2
Q. 1000E+D2
Q. 1000E+02
Q. 1000E+0D2
Q. 1000E+02

000000000000 0QO

L2 RESIDUAL

0.37316€E-03
0.2580€-03
0. 1948€-01
0.1727E-03
0.1570E-03
O 1304€E-03
0. 1444E-03
¢ 1346E-03
0.1{220€-03
0.1078E-03
0.8295E-04
0_7656E-04
0.607%E-Q4
0_4B23E-04
©Q.3836E 04
0.3140E-0d
©0.2722€E-04
0.241JE-04
0.2142E-04
0.1920E-04
0. V709E-04
0.1S07E-04
0. 1347E-04
0.1215€E-04
0. 1096E-04
0.9984E-05
0.9133E-05
0.8343E-05
0.7645E-03
0.7014E-05
0 6424E-CS
0,589BE-~05
0.5417E-05
0.4973€E-05
0.4569E~05
0.4199E-0Q8
0.3857E-05
0.3584E-05
0.3235€E-05
0.2989E-03
0.2744E-05
0.2518€-05
0.2309E-05
O0.2{18E-05
0.1941€E-05
0,1780E-05
0.1624E-05
0. 1495E-05
0 1370€-05
0.1256E-05
0 *:5tE-05
0.1054E~05
0 9659€E-~06
O 8849E-06
O 810SE-06
0.7423€E-06
O 6798E-06

Listing B-3. Continued

MASS FLUX

-0.5682E-03
0.J155E-04
0. 1S74E-03
0 1317E-03
0 5237E-04

-0 3672E-04

~0.1222E-03

-0 179TE-03

-0 207SE-03
-0 2121E-03
-0.1991E-01
-0.1745E-01

-0. 1481E~¢3
-0.1272€-03
-0.1121€-03
-0. 100HE-03
-0.9248E-04
-0.8637E-04
-0.81S1E-04%
-0.7705E -0a
-0.7242E-04
~0.6761E-04
-0.6284E-04

-0.5811E-04
-0.5341£-04

-0.4895E-04
-0 4484E-04

-0.4108£-04

-0.J7G6E-04
-0.3487E-04
-0.3178E-04
-0 2924E-04
-0 2691E-04
-0.2476E~04

-0,2277E-04
-0.2093E-04
-0 1922E-04

-0.1761E-04
~0.1617E-04
-0. 1482E-04
-0. 1358E-04

-0.1245E-04
0. 1141E=-04
-0. 104SE-04
~0.9581E-05
-0.8781E-05
~0.804BE-05

-0.7375E-05
-0.67S8E-05
-0.6191E-05
-0 5671E-05
-0 519aE-05

-0 4756E-05
-0 435SE-05

-0.3987E-05
-0.3651E-05

-0 3341E-05

MOMENTUM FLUXES
X Y

0.4236E-02
. 5396E -02
.2723€-02
.2699E -02
. Y933E-0Q2
.1470E-02
1146E-02
.9283E-03
.8233€-03
T643E-03
7010€E-03
6198E-03
$963E-03
5508E-03
4981E-03
4476E-03
2939E-03
.3555E-02
.3186E-01
.2849E-03
.2545E-02
.2295€-02
.2080E-03
. 18B1E-02
. 1704E-02
1549€-02
. 1308€-02
.1279€-03
.1163€-02
1056£ -0
9599E - 04
3724%-04
7926€-04
7207£-04
G5680E-04
S974£-04
5444E -04
4964E-04
. 4528E -04
41321E-04
.3770E-04
J441E-04
J141E-04
0.2868E-04
0.2618E-04
0.2391E-04
0.21B4E-04
0. 199SE-04
0.1B22E-04
0. 1665E-04
0.1522€-04
0.1391E-04
0.1272E-04
0.1163E-04
©-1053€-04
0.9720€-05
0.688B3E-05

O0QO000C00000000000Q00QQ0NAOC00000000000000O0

72

=0.1908E-0
0.17Q4E-02
0.1914E-02
0.1524E-02
0.1231E-02
0.12086E-02
0.102$E-02
0.8J99E-03
O 7290E-03
0.6239E-03
0.5432E-03
0.4537E-02
0.3677E-03
0 3306E-03
0 3316E-03
Q.3083E-01
0.2625€-03
O 2330E-03
.2138E-03
1B72€-03
.1613E-03
1426E-03
1268E-03
1124E-03
.99ST7E-04
.BB43E-04
. 7992€E-04
. TA04E-04
6631E-04
G6O07E-04
9A51E-04
4520€-04
441GE-04
3995€-04
A6 14E-04
.3273E-04
296SE-04
26B7E-04
2440€-04
2219€-04
2021€-04
1842€-04
16B1£-04
1S33€-04
1397E-04
1272€-01
1139E-04
1057€E-04
9633€ -05§
3793E-0S
.B02SE-05
.732SE-05
.6689E-05
.6110E-05
0.5583€-05
0.5102€E-05
0.4664E-05

0000000000000 0000OOO00OO0O0OVOOAOOO00O0O00ODO

ENERGY FLUX MAX PERCENT NMAX LOCATION

-0.5797E-01
0.4572E-03
0.5824E€-03
0 4523€E-03
0.2488E-03
0 610%£-04

-0.81335€-04
-0 1690&-03
-0 20230E-03
-0 2044E-03
-0 18S1E-03
-0 152BE-03
-0.1198E-03
-0 9621E-04

-0 8232E-04
-0.7371E-04
-0.684BE-04
-Q 6550E-Q4
-0.6344E-04

-0.612HE-04
~0.5834E-04
-0.S471E-04
=0.3092E-04
-0.4T0BE-04
-0 4314E-~04
=-0.3937E-04
-0 3S98E-04
=Q.3293E-04

-0.3019E-04
<0 2774E-04

-0.2555E-04
-0.23%7E-04
<0.2174E-04
-0.2004E-04

-0 1B4SE-04

-0.1698E-04
-0.1560E-04

0. 1431E-04

-0.1312E-04

-0.1203E-04

-0, 1103E-04
=0.1011E~-Q4
-0.9264E-0S
-Q B494£-0S
-0.77BIE-0%

~0.7143€-05

-0.6549E-0S

-0.6004E-05

-0.5503E-0S

-0.S043E-0%

-0.4520E-09

-0.4232€E-0S

-0.3B7SE-05

-0.3549€E-03

~0.3250€-05

~0.2976E-05

-0 272%€E-05

VARIATION

Q.2977E+01
0.2389E+01
0. 1331E+01
0. 100BE+O1
0.8159E+00
Q. 7322E+0Q
0.6565E+Q0
0.71315€+~00
0.6574E+00
0, S0TSE+QO
0.455BE+Q0D
0.345'E+00
0.2802E+00
0.2480E+00
0.2149€+00
0.1847E+00
0. 1797E+0D
0. 1622E+00
0. 1483E+00
0. 1S12E+00
0. 1434E+00
0.1291E+O0
0 123BE+00
0. 1166E+Q0
0.1048C+00
0.9652E-01
0.8921E-01
0.81Q9E-01
Q.74S4E-C1
0 6879E-0O1
0.6320E-01
O SB43JE-QI
0 S39HE-O1
0.4963E-01
0 4573E-01
0.4208E-01
O 38$BE-O1
0 3%33€-01
0.3246E-Q1I
0 2973E-0O1
0 2725E-0O1
0.249BE-01
0 2289E-01
0.2099E-01
0 1925E-01
0 176SE-01
0.1618E-Q1
0.1483E-0!
0. 13S9E-O1
O 124SE-01
0.1140E-01t
Q.1044E-01
0.9560E-02
0.8753£-02
0.8014E-02
0.7338E-02
0.6719E-02

J

12
32
2

2
32
2
a2
2
2
2
13
15
13
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Listing B-3. Continued

880 O.tOCOE+02 0.6225E-06 -0.3060€E-05 O0.8127E-05 O.4262€-05 -0.249SE-05 0.6152€-02
590 0. 1000E+02 0.5700E-08 -0,2802E-05 O.7432€-05 0.3893E-0% -0.2285E-05 0.5833E-02
800 O.1000E+02 0.3219E-08 -0.2565E-05 O0.6797E-05 O.JS60E-0% -0 2092E-05 0.5157E-02
610 O.1000E+02 O.4779E-06 -0.2348£-05 O.6216E-05 0.J254E-05 -0.1915E-05 0.4721€-02
620 O.1000E+02 O.4375E-086 -0.2150€-05 ©.5686E-05 0.2975E-05 -0.1733E-05 0.4322€-02
B30 O.100DE+02 0.4006E-06 -0.1968E-05 O©.5200E-05 0.2719€E-05 -0.1605E-05 O 3IBSTE-02
840 O.1000E+02 O0.3I667E-06 -0.1801E-05 ©.47S7E-08 0.24B7E-05 -0 1470E-05 O.3822E-02
650 O.1000E+02 0.3357E-06 -0.1649E-05 0.4351E-05 0.2274E-05 -0.1345€-05 0.3315E-02
660 O.1000E+02 O.30TIE-06 -0.1509E-05 0.3981E-08 0.2078E-05 -0.1231E-05 O 3I034E-02
670 O.1000E+02 0.2813E-06 -0, 1381E-05 0.3J641£-05 0.1902€E-05 -0.1127€-05 0.2777E-02
680 O.10COE+02 0.257SE-06 -0.1264E-05 0.3331E-05 O0.1739E-05 -0 1032€-05 O 2542E€-02
690 O.1000E+02 0.2357E-06 -0.1157E-05 O.3048E-05 0.1591E-0%5 -0 9442E£-06 O 2326E-02
700 0.10COE*02 0.215BE-08 -0Q.1059E-05 O.27BBE-0S 0.1455€-05 -0.8642E-06 0.2129€E-02
710 ©0.10C0E+02 O, 1979E-068 -0.9694E-06 O.2551£-05 O.1321E-05 -0.7910E-06 O.1949E-02
720 O.1000€+02 O.1808E-06 -0.8872E-06 O0.23J4E-05 O.1218E-05 -0.7240E-06 O.1784E-02
730 O0.1000E+02 O.1654E-06 -0.8120€E-06 O0.21356-05 O.1114E-03 -0.6626E-06 0.1632E-02
740 0.1000E+02 0.1514E-06 -0.7432E-06 ©.1954E-03 O.1019E-05 -0.6065E-06 0,1494E-0Q2
75¢ O.1000E+02 O.1386E-08 -0.6802E-06 ©.1788E-03 0.9121£-06 -0.5551E-06 0.1367€-02
760 O.1000E+02 O0.1266E~08 -0.6225E-06 ©.1635E-03 0.8527€-06 -0.50QBOE-06 0,1251€£-02
770 ©.10CQE+02 O0.1161E-06 -0.5697E-06 O.1496E-05 O.7301E-06 -0.4649E-06 0.1145€-02
780 0.1000E+02 O.1062E-06 -0.5214E-06 O.1368E-05 O.7137€-06 -0.4255E-06 O 104BE£-02
790 O.1000E+02 0.9724E-07 -0.4771E-06 O.1253E-05 0.6529€E-06 -0.3894E-06 0.9591E-03
800 O.1000€+02 O.8899E-07 -0.4366E-06 O.1146E-05 O,5974€-06 -0.3S64E-06 0.877BE-03
810 O.1000E+02 0.8144E-07 -0.J996E-C6 O.1049E-05 0O.5466£-06 -0.J261E-06 0.8033E-03
820 O.10008+02 0.7454E-07 -0.3637E-06 O0.9598E-06 ©.5001E-06 -0.2988E-06 0.7251E-03
830 0.1000E+02 O0.6821E-07 -~0.3347E-068 O.8B7B2E-06 O.45?5€-06 -0.2732E-06 0.6727E-03
840 0.100CE+02 O.6243E-07 -0.2063E-06 O0.8036E-06 O0.4186E-06 -0.2%00E-06 0.6156E-03
890 0.1000E+02 0.5713E-07 -0.2803E-06 0.735JE-06 0.3831E-06 -0.2288E-06 0.5634E-03
860 O.100CE+02 O0.5228E-07 -0.2565E-06 O 6726E-Q6 O 1505E-06 -0.2094E-06 0.5156E-03
870 O.1000E+02 0.478S€E-07 -0.2347E-06 O.6157E-06 ©.3J207E-06 -0.1916E-06 0.4718E-0J

880 O.1000E+02 0.4379E-07 -0.2148E-06 O0.5634€E-06 O 2934E-06 -0.1753E-C€ 0.4318E-03 10
BOO ©.!1000£+02 0.4007€E-07 -0.1966E-06 O.51S5E-06 O.268SE-06 -0.1604E-06 0.3951E-03 10
300 0.1000E+02 ©.3667E-07 -D.1799E-06 O.4737E-O8 O.2457E-06 -0.1468E-06 ©.3616E-02 10
910 0.Y000E+02 O.33S56E-07 -D.164BE-C6 O.4316E-08 0.2248E-06 -0.1344E-06 0©0.3309E-03

920 0.1000E+02 0.3071E-07 -D.1506E-Q6 O 3ISSOE-Q6 0.2057€-06 -0.1230E-06 0.302BE-03
930 0.1000E+02 0.2810E-07 -0.1379E-0€ O.3614E-06 0.1682€E-06 -0.1125E-06 O0.277tE-03
940 O.1000E+02 0.2572€E-07 -C.1261€E-06 O0.3307E-06 0.1722E-08 -0 1030€-06 ©.2536E-03
950 O0.V00QE+02 0,2333E-07 -0.115¢E-08 O.3026E-06 O.1976€-08 -0.9423€-07 0.2321E-03
860 O.1000€E+02 0.2154E-07 -0.1056€E-06 0.2769E-06 O.1442€-06 -0.8823E-07 ©.2124E-03
870 O.!000E+02 O.1971E-07 -0.9667E-07 O0.25J4E-06 O, 1J20E-06 -0.7691E-07 O.1943E-03
SBO O.1000€+02 ©.1RBOME-O7 -0.8847E-07 O-2319E-06 O.1208€-06 -0.7221E-07 O©.1778E-03
990 O.1000E+02 O.1650E-07 -0.BO9SE-07 0.7122€-06 0. 1105E-06 -0.6608E-07 0.1827E-03
1000 0.1000E+02 O.1510E-07 -0.T740BE-07 0.1942E-06 0.1011E-06 -0 6047€E-07 O 1489E-03
1010 ©.1000E+C2 O.1382E-07 -0.6779E-07 O0.1777E-06 0.9252€-07 -0.5534€-07 O, 1363E-03
1020 ©.1000E+02 O0.1265E-07 -0.6204E-07 0.1626E-06 0O B467E-07 -0.5064E-07 O.1247E-03
1030 O.1000E+Q02 O._1157E-07 -0.5677E-07 0.1488E-06 0.7747E-07 -0 4634E-07 0O.1141E-03
1040 O.1000E<Q2 0. 1059E-07 -0.5195E-07 O 1362E-06 0.7088E-07 -0.4241E-07 O.1044E-03
10S0 ©.1000E+*Q02 0.9692E-08 -0.47S54E-07 0.1246E-06 0.6487E-07 -0.3881E-07 0.9557E-04
1060 O.1000E+Q2 D.BREY9E-0B -0.4350E-0? ©.1140E-06 0.53936E-07 -0 3ISSIE-07 O 8745E-04
1070 O.1000E+02 D.A116E-0B -0.33B1E-0T7 O.1043E-06 O S5432E-Q7 -0 3250E-O07 0.83003E-043
1080 O.1000E+Q2 O.7427E-08 -0 J643E-07 0.9548E-07 0.4971E-07 -0 2974E-O7 0 7323E-04
1090 O.1000E+02 0.6797E-08 -0.33J34E-07 O.8737E-07 0.4549E-07 -0 2721E-O7 O 6701E-04
1100 O.1000E+02 O.6220E-08 -0 JOSIE-07 ©0.7995E-07 0.4162E-07 -0.2490E-07 O 6132€-04
1110 0. 1000E+02 0.5592E-068 -0.2792€-07 O.7316E-07 0.J809E-07 -0.2279€-07 0.5612E-04
1120 O.1000E+Q2 O.520RE-08 -0.2555€-07 ©.6695E-07 0.J3486E-07 -0.2085E-07 0.5135€-0<
1130 O.1000E+Q2 ©.4766E-08 -0.2338E-07 0.6126E-07 O.J190E-07 -0.1906E-07 0.4699E-04
1180 O.10C0E+O2 O 4162€-0B -0.2139€-07 ©.5606E-07 0.2819E-07 -0.1T46E-07 O 4300E-04
1150 0. 1000E+02 ¢©.3991E-08 -0.1958€-07 ©.5330E-07 O.2671E-07 -0.1598E-07 0.3%35E-04
1160 O.1000E+O2 © 3652E-OB -0.1791€-07 O.4695E-07 O0.2444E-07 -0.1462E-07 O J601E-O4¢
1170 0. 100QE+02 ©.3342€-08 -0.1639€-07 O 4296E-07 O0.2237E-07 -0.1338E-07 0.J295€E-04

VDV PVVLOVLLOVLLOVLOVLOLVLOLVLOLOILSVDOVLUODODLODOVLOLOVOLODLOLLOLOLDLLOVOLLOLOLVLVLOLYLLWWOLLLOLULVLLOLY PVOWWODWWOYWOLO
-
o

1180 O.10COE+02 O.JOS6E-OB -0.1500E-07 © 13931E-0? 0.2047E-07 -0.122SE-07 O JOIGE-O4 10
1190 O.1000E+02 0.2799E-068 -0.1373E-07 O.3%97E-07 0.1873E-07 -0.1121E-07 0 2760E-04 10
1200 O.1000E+02 O.2561E-08 -0.1256£-07 0.3292E-07 0.1714€-07 -0.1025E-07 0.2325E-04 10
1210 O.100Q0E+02 0.2344E-08 -0.1150€-07 O.3012E-07 0.1568£-07 -0.85384E-Q8 O0.2341E-04 10
1220 - 'OOQE+02 0.2145E-0B -0.%05S2E-07 0.2757€-07 O.1435E-07 ~.8587E-08 O 2115E-04 10
1220 WCE+02 0.1963E-08 -0 9626E-08 0,.2523E-07 O 1313E-0° 7B8SBE-083 O.1935E-04 10

73
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1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1540
1650
1680
1670
1680
1690
1700
1710
1720
t730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890

1000QE+02
1000E+02
. 10CQE+0Q2
. 1000E+02
. 1C0CE+02
. 1COOE+02
. 1C00E*02
. 1000E+02
. 1000E+02
1000E+02
1GO0E +02
$1000E+Q2
2 000E +02
. 1000E+02
. 1000E+Q2
. 1000E+02
. 1000E+02
- 1000€E+02
1000E +02
1000E+02
1000E +02
. 1000E+02
. 1000E+02
. 1000E +02
. *CO0E +02
1COQE +02
1000E+02
. 1000E+02
. 1000E+02
. 1000E+02
. 1000E+0Q2
10GQE+02
1000E +Q2
0. 1000E+02
0. 1000E+02
1000E+02
1000E +02
1000€ +02
1000E+Q2
1000E+02
. 1I000E+02
. 1000E+Q2
1000€E+02
1C00E+0Q2
. 100CE+02
1000E +02
. 1C00E+02
1000E *02
{000CE~02
1000E +02
1000E+02
1000E +02
1000E +02
1CO0E +Q2
1000E+02
1000E+02
1000E+02
100QE+02
1000€E+02
. 1I0CQE+Q2
. 100QE+02
- 100QE+02
. 1000€+02
0, 1000€E+02
0. 1000E+02
0. IC00E+02

0000000000000 0000000000O00000VO00

00000

000000000000 00000000000

0. 179GE-08
0. 1643E-08
0. 1904E-CB
©0.1378€E-08
O.1259%€-08
0.1152€-08
0. 1055€-08
0-9651E-09
0 8831£-09
0.8081E-09
Q.7395E-09
0.8767E-09
0.6193E-09
0.3667E-09
0.5186E-09
0.4T45E-09
0.4343€-09
0.3974E-09
0.3636E-03
0.332BE-09
0.3045E-09
0.2787E-09
0.255QE-09
0.23233€-09
0.213SE-09
0. 1954E-09
0.1788E-0%
C.1636E-09
0.1497€E-00
0. 1370E-08
0. 1254E-Q9
O.1147E-09
0. 1050€E-09
0. 9608E- 10
0.9793€E-10
0.8048E-10
.7363E-10
.6738E-10
.6166E-10
.5642E-10
.5163€-10
.4725E-10
.4323€E-10
. J956E-10
.362Q0E-10
.3313E-10
.3032E-10
2774E-10
.2939€E-10
0Q.2323€-'0
0.2126E-10
0. Y245E- 10
0. V780CE- 10
Q. 1629E-10
0. 1491E-10
Q. t364E- 10
Q. 1248E~10
0. 1142E-10
0.1045E-10
0.9565E-11
0.8754E-11
0.8011E-11
0.733CE-11
0.6708BE-11
C,613%€-11
0.9617E-11

000GV O0OO000000

Listing B-3. Continued

-0 8803E-C8
-0.8061£-08
-0.7377€-08
=0.6750E-08
-0.6177£-08
-0.5G65J€E-08
-0.5173€-08
=0.4733£-08
=0.4332€-043
=-0.3964€-08
-0.3827E-08
=0.J3319€-08
-Q.3C37E-08
-0.2780E-0Q8
-0.2544E-08
=0.2J3268€-08
-0.2130€-08
-0.1949€-08
-0.1784E-08
-0.1832¢€-08
-0.1494€-08
=0.1367€-08
-0.1251€-08
=0.1143€-08
-0.1047E-08
-0.93584E-09
-0.8770E-09
-0.8026E-09
=0.7344€-09
-0.6721E-09
-0.6150€E-09
-0.5628E-09
-0.5150E-09
-0.4713E-0%
=0.4333€-09
-Q.3938E-09
-0.3611E-09
-0.330%€-09
-0.3024E~09
-0.2767E-09
-0.2532E-09
-0.2317E-09
=~0.2121E-09
=0.1941E-09
-0.1776E-09
-0.162%5E-09
-0.1487E-09
-0.1361E-09
=0, 1245E-09
=0.1139E-09
=0.1043E-09
=0.9542E-10
-Q 8732E-10
=0.7990E-10
=Q 7312E-10
=0.66%1E-10
=0 6123€-10
-0.5603E-10
-Q.5127E-10
-0.4692E-10
~0.4294€E-10
-0.3929E-10
~0.3596E-10
-0.3280E-10
=-0.3011£-10
-0.2755E-10

0.2308E -07
0.2112£6-07
0. 1933£-07
0. 1769E-07
0. 1619E-07
Q. 1481E-07
0.1353%E-07
0. 1240E-07
Q. 1135E-07
0. 1039E-07
0.95058E =08
0.869BE-08
0 7959E-08B
0.7283E-08
C.66658-08
0.6099E-08
0.S%581E-08
0.5107E-08
0.4674E-08
0.4277E-08
0.3914E-08
0.3581E-08
0.3277E-08B
0.2999E-0B
0,2744E-08
0.2511E-OB
0.2298E-08
0.2103E-08
0. 1924€E-08
O0.1761E-08
0. 1612E~08
O.1475€E-08
0. 1349€-08
0.1235E-08
Q. 1130E-08
Q. 1034E-08
Q 9463E-29
Q 9659E-09
0.7924E-09
Q 72%1E-08
O 6636E-09
Q0 6072E-09
0.5557£-09
0.508SE-09
0.4652E-09
0.425BE-09
0.3896E-09
O 3S66E-0Q9
0.32263E-C9
0.2986E-09
0.2732E-09
0.2500E-09
0.2288E-09
0.2094E-09
0.1915E-09
0.1753E-09
0. 1604E-09
Q. 1468E-09
0.1344€-09
G. 1229€-09
0. 1125E-09
0. 1030E-09
0.9421E-10
0.8622E-10
0.7BO9E- 10
0.7220€-10

74

Q. 1202E-t

Q. 1100E ¢

Q. "O0GE-Q7
0.9209€-08
0.8427€-08
0.7711€-08
0.7057€E-08
0.6457E-08
0.5909E-08
0.5407E-08
0.4948E-08
0.4528E-08
0.a184E-08
0.3792€E-0B
Q.3470E-08
0.3175E-08
0.2908E-08
0.2653E-08
0.2433E-08B
0 2227€-08
0.2037E-08
o 1865E-08
0. 1706E-08
O 1561E-08
Q.1429E-08
0.1307€-08
O.1196E-08
0. 109SE-08
0. 1002E-08
0.9168€E-09
0.8390E-09
0.7677€-09
0.7026€E-09
0.6429€-09
0.588B3E-09
Q.5383€E-09
0.4926E-09
Q.4508€E-09
0.4125€-09
0.377S€-09
0.3455E-09
0.3161€-09
0.2893€-09
0.2647E-08
0.2422E-09
0.2216E-09
0.2028E-09
0. 1856€-09
0. 1698€-09
0. 1555& -09
0.1422€-09
0. 1302E-09
0. 1191€E-09
0. 1090E-09
0.9973E-10
C.9125E-10
0.8353E-10
0.7646E=- 10
0 6993E-10
0Q.6401E- 10
0.5858E-10
0 S360€-10
0.4904E-10
0 448%9E-10
0 4109€-1C
0.3758E-10

7 7T191E-08
J 65BOE-08
~0 6022E-08
~0.5510E-Q8
-0.5042E-08
=Q.4614€E-0B
-0.4223€-08
~0.3864E-08
~0.3536E-08
-0.3236€-08
-0.2961E-08
-0.2710£-08
-0.2479€-08
-0.2269&-08
-0.2076E-04
=0.1900E-08
=Q.17J9E-08
-0.159tE-08
=Q.1456E-08
-0.1332€-08
-0.1219E-08
-0.1116€-08
-0.1021E-08
=0.9343E-09
-0.8550E-0%
-0.7824E€-09
-0.7159€-09
-0.6551E-09
-0.6995E-09
=0.5486E-09
=0.5020€-09
-0.4594E-09
~Q.4204E-09
-0.3847E-CS
-0.3520E-09
-0 3221E-09
-0.2948E€-09
~0.2898E-09
-0.2469€-09
-0 2259€-09
-0 2067£-09
-0. 1892E-09
-0 173tE-09
-0. 1584E-09
-0. 1450E-09
-0.1327€-09
-0.1214€-09
-0.1111€-0%
-0.1016E-0%9
-0.9302€~-10
-0.8512€~-10
-0.7789€-10
=0.7128€-10
=0.6523E-10
-0.59689E~10
=0.5462€-t0
-0.4998E-10
=Q 4A574€-10
-0.4185&-10
-0.3830€E-10
-0.3505€-10
-0.3207€-10
=0.2935E- 10
-0.2686E- 10
-0.2458E-10
=0.2249€E-10

0.177'€E-04
0. 1620€-04
0. 1482€-04
0.1357€-04
Q. 1242E-04
Q. 1136E-09
0. 1Q20E-04
0.9518E-05
0.8707E-0S
0Q.7968E-Q05
0.7291E-0S
0.6672E-05
0.6106E-09
0.5587E-0S
o 51:3E-05
0.4679E-05
0.4282€-05
0.3918E-05
0, 3585E-05
0.3281€-05
0.3002£-05
0.2747€-05
0.2514€-0S
0.2301€-05
0.2105€-05
©.1927E-0Q5
0. 1763E-05
0.1613€-05
0. 1476E-05
Q. 1351E-05
0. 1236E-03
0. 1131E-05
0.1035€-05
0.9473€-06
O G66BE-06
0.7333€e-06
0.7253€-06
0.6643E-06
0.60Q79€E-06
Q.5563E-06
0.50390€E-06
0.4658E-06
0.426JE-05
C.3901E-06
0.3870E-Q6
0.3267€-08
0.2999€-08
0.2735E-06
0.2503E-06
0.2291€-06
0.2096E-06
0.1918E-06
0.1755E-06
0. 1606E-06
0. 1470E-06
Q.1345€-06
0.1231E-06
Q. 1126E-06
Q. 1031E-O6
0.9432E-07
Q.3621E-07
0 7897E-07
0.7228E-07
0.6614E-07
0.60S3E-07
Q.95538€-07
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Listing B-3. Continued

1900 0.1000E+02 ©O.5140E-11 -0.2521E~10 0.8807E-10 0.3437E-10 -0.2058E-10 0.5063E-07
1910 O.tO00E+02 0.4704E-11 -0.2307E-10 O0.6046E-10 0.3146E-10 -0.1883E-10 (O.4638BE-Q7
1920 O.1000E+D2 0.4305E-1t -0.2111E-10 0,.5532E-10 0.2882E-10 -0.1724E-10 O.4244E-07
1930 O.10CO0E+02 0.393%E-11 -0.1932€-10 0.5062E-10 0.2633€E-10 -0.1577E-10 0.3824E-Q7
1940 O.1000E+02 O.3603E-11 -0.1768E-10 0.4633E-10 0.2410E-10 -0.1443E-10 O©.3554E-07
1950 O0.1000E+02 0.3299E~11 -0.161BE-10 0.4239E-10 0.220SE-10 -0. 1321E-10 0.32%52€-07
1960 O.1000E+02 O.3019E-11 -0.1481E-10 0.3880E-10 0.2017E-10 -0.1209€E-10 0.2976E-07
1970 O.1000E+02 O.2762E-11 -0.1335E-10 0.3S50€E-10 0.1845E-10 -0.1106E-10 0.2723E-07
1980 O.1000E+02 0.2528E-11 -0.4240E-10 0.324%E-10 0.168%E-10 -0.1012€-10 ©0.2492E£-07
1990 0.1000E+02 O.2313E-11.-3.41358-10 0.2973E-10 0.1546E-10 -0.9281E-11 (0.2281E-07
20600 O0.1000E+«02 0.2117E-11 -0.1038E-10 0.2720E-10 0O.9413E-10 -0.8475E-11 O.20B7E-07
2010 0.1000E+02 ©0.1937€-11 -0.9501E-11 0.2430E-10 O.1298E-10 -0.7755E-11 O©.$910E-07
2020 0.1000E+Q02 ©.1773€-11 -0.8695E-11 0.2278E-30 0.1178E-10 -0.7097E-11 O. 1T48E-07
2030 ©.1000DE+02 ©.1822E-11 -0.7957E-11 0.2085E-10 0.1082E-10 -0.6498E-t1 O.1599€-07
2040 O.10C0E+02 O.1484E-11 -0.7282E-11 0O.190BE-10 0.9920E-19 -0.5944E-11 O, 1463E-07
2050 O.100CE+02 ©O.135BE-11 -0.6663E-11 0.1746€-10 0.90S59E-11 -0.5438€E-11 O (33I9E-07
2060 O.1000E+02 ©O.1243E-11 -0.6098E-11 0O.1597E-10 O.@320E-1{ -0.4977€-11 O, 122%5€-07
2070 O0.10C0E+02 O.1137E~11 -0.5580E-11 O0.1462E-10 0.7602E-11 -0.4533E-11 O.1122E-07
2080 O.10C0E+02 O-1041E-11 -0.5106E-11 0.1338E-10 0.6991E-~19 -0.4167€-11 O.10I6E-O7
2090 0. 1000E+02 ©O,9926E~12 -~0.4673E-11 0.1224€-10 0.6393E-11 -0.3814E-11 O 9JIS0E-08
2100 O. 1000E+02 O.8717E-12 -0.4276E-11 O.1120E-10 0.5832E-19 -0.3490E-11 O 8594E-08
2110 0. 1000E+02 O_7977E-12 -0.3914E-11 0.1025€-10 0O.5341E-11 -0.3195E-11 O 786(E-08
2120 0. 10C0E+02 0.7299E-12 -0.3581E-11 0.9381E-11 0.4882E-11 -0.2923E-11 O,7193E-08
2130 0. 1OC0E+02 O.GGBOE-12 -0,3I278E-11 0.8585E-11 0.4464E-11 -0.2675€-11 0.6586E-08
2140 O0.10C0E+02 O.6112E-12 -0.2999€-11 0.7857JE-11 0.4105E-11 -0.2447E-11 Q,6025E-08
2150 0.1000E+D2 0.5%93E-12 -0.2745E-11 O.718BE-11 0.3762E-11 -0.2241E-11 O.5616£-08
2160 O.1OC0E+02 O.5118E-12 -0.2512E-11 O.657BE-11 0.3429€-11 -0.2080E-11 O0.5046E-08
2170 O0.10COE+02 O0.4684E-12 -0.2299E-11 0.5019E-11 0.310GE-11 -0 187BE-11 Q.4G(6E-08
2180 0.1000E+02 0.4286E-12 -0.2103E-%1 O.5511E-11 0.2839E-11 -0.1716E-11 O.4226E-08
2190 O.1000E+02 O0.3923e-12 =-0.192SE-tY O.5042e-11 0.2598E-11 -0, 157DE-11 O._3864E-08
2200 O.1000E+02 0.3589E-12 -0.1762€-%1 O0.46t2E-11 0.2390E-11 -0.V4JBE-11 0O.3ISIGE-08
2210 ©O.1000E+02 0.328SE-12 -0.1612E-1t 0.4223E-11 0.2106E-11 -0 13156-11 ©.3236E-08
2220 O.1000E+02 0.3007E-12 -0.1476E-)1 0.3862E-11 0.2030E-11 -0.:204€-11 ©0.2965E-08
2230 O0.1000E+02 0.2731E-12 -0.13%1E-11 Q.3JIS3I4E-11 D.1836E-11 -0, H102E-11 0.2712E-08
2240 0.1000E+02 O0.2517E-92 =-0.1237E-1! Q.J234E-11 O.16B2E-11 -0.100%-11 O.2480E-08
2250 ©O.1000E+02 0.2305£-12 -0.1131E-9t O.2962E-11 0.152BE-11 -0,9225E-12 0,2268E-08
22680 0.1000E+02 0.2109€E-12 -0.103BE-1t 0.27t1E-11 O 143BE-11 -0 843TE-12 O.2075E-08
2270 O, 1000E+02 O0.1930E-12 -0.9478E-$2 O0.2479€-~11 O.1287E-11 -0.7728E-12 0.1897E-08
2280 O.1000E+02 O0.1766E-12 -0.867GE-12 (.2269€-11 OQ.1169E-11 -O0.TQ74E-12 O.1743E-08
2290 O.10C0OE+02 O.4616E~12 -0.7933E-12 O0.2079E-11 0.1064g-11 -Q.6464E-12 0.1595€-08
2300 O.1000E+02 0. '479E-12 -0.7268E-12 1900E-11 0.9729€-12 -0.5924E-12 0.1455£-08
2310 O.1000E+02 O0.1353E-12 -0.6851E-12 1738E-11 O0.8867E-12 -0.5423E-12 O.1332-08
2320 O.1000E+0Q2 0.1239E-12 -0.8098E-12 1591E-11 0.8060E-12 -0.4970£-12 0.1220£-08
2330 O. tOO0E+02 O0.1133€-12 -0.5574E-12 1456E-11 O0.7476E-12 -0Q.4544E-12 O.1113E-08
2340 0. 1000E+02 0.1038€-12 -0.5094E-12 1335€E-11 0.676SE-12 ~0.4147E-12 O.1021E-08
2380 O 1000E+02 O 9490€-13 -0.4672E-12 1220E-11 0.6385E-12 -0.3806E-12 0.9323E-09
2360 O.1000E+02 0.8690E-12 -0.4275E-12 1118€-11 O 5672E€-12 ~0.3480E-12 0.8575€-09
2370 O0.1000E+02 O.7947E-13 -0 3913E-12 1022E-11 O 5345€-12 -0.3184E-12 D.7839E-09
2380 O0.1000E+02 0.7283€-13 -0.3581E-12 9358E-12 O 4880E-12 ~0.2913E-12 0.72(5€-09
2390 O0.1000E+02 0.6665E-13 -0.3283IE-12 8547€-12 O 4272E-12 -0.2672E-12 0.6561E-09
2400 0O.1000E+02 O0.610SE-12 -0.3001E-12 7854E-12 0.3765E~12 ~0 2438E-12 0.5972£-09
2410 O.1000E+02 0.5379E-13 -0.2746E-12 7183E-12 0.3675&-12 -0.2232E-12 0.5480£-09
2420 O0.1000£+02 O.5113€-13 -0.2516E-12 6577€-12 0.3358E-12 -0 2045E-12 0.5024E£-09
2430 O0.1000£E+02 0.46T73IE-13 -0.2309E-12 6003E-12 0.3028E-12 -0.1878E-12 0.45BGE-02
2440 0O.1000E+02 0.4294E-~13 -0.2109€-12 .5509€E~12 0.2502E~12 ~0.1711E-12 0.4243E-09
2450 0O.1000E+02 0.3920E-13 -0.193BE-12 .5027€-12 O 2680E-12 -0.1572E-12 (0.3828E-09
2460 0.1000E+02 0.3594E-13 -0.1768E-12 4622E-12 O 2106€E-12 -0 1432£-42 0.3IS13JE-09
2470 0.1000E+02 0.3291£-13 -0.1613E-12 .4234E-12 0.2083E-12 -0.1303£-12 (.3246E-0Q9
2480 0.10008+02 0.3010E-13 -0.1491E-12 .3862€-12 O 1944E-12 -0.1210€-12 0.2950£-09
2490 O0.1000E+02 0,2766E-13 -0.1365E-12 3S44E-12 0.1863E-12 -0.1107E-12 0.2707E-0%9
2500 O0.1000E+02 0.2533E-13 -0.1246E-12 0.3259E-12 0.1742E-12 -0.1007E-12 (.2496E-09
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K

QU EWLN -

K

B -

ITERATION NUMBER

VARIABLES AT
PRESSURE

0. 1025E+02
0. 1025E+0Q2
Q. 1025E+02
0. {025E+02
0. 1025€E+Q2
0. 1024E+Q2
0. 4024E+02
O. 1024E+02
O. 1024E+02
0. 1024E+02
0. 1024E+02

VARLIABLES AT
PRESSURE

0.1025E+02
0.1025E+02
0. 1025E+02
0.102SE+02
0. 1025E+02
Q. 1025E+02
Q. 1025E+02
Q. 1025€+02
0. 1025€+02
0.1023E+02
Q. 102SE+02

VARITABLES AT
PRESSURE

O 1025E+02
0. 1025€+02
0O 1025E+Q2
O 1025E+Q2
Q. 1024E+02
0. 1024E+02
Q. 1024E+02
0. {024E+02
0. 1024E+02
0. 1024E+02
0. t024E+02

VARIAELES AT
FRESSURE

C 1025E+02

G 1025E+02

0. 1025E+02
0. 1025E+02

J o= 1

2500

Listing B-3.

TEMPERATURE MACH NUMBER

0.5381E+02
O S38B1E+03
0.5381E+03
0.53B1E+03
©0.33BI1E*OD
©0.5381E+03
0.S3B1E+O3
0.S3B1E+03
O,E3BIE+O23
0.53B1E+03
0.53B1E+03

d = 2
TEMPERATURE

0.5381E+03
0.5381€+03
0.3381E+Q7
0.5361E+Q3
0.5381E+Q3
0.5381E+03
©0.5381E+03
0.S5381E+03
0.5381E+02
O 5381E+03
0.5381E+03

J o= 3
TEMPERATURE

0.5381E+02
0.S38tE+03
0.5383E+03
0.S38SE+03
0.5381E+03
O 53B1E«N3
0.5381E+02
0.5380E+03
0.5380E+03
0.5380E+03
0.5380E+03

J e 4

TEMOERATURE
0.53B82€+03
O S382E+Q3

O.53B2E+03
O.5382€£+03

0

0.
Q.
Q.
0.
Q.

00000

1585E+00
715B5E+00
7585E+00
7S8SE+CO
TSBSE+*QOD
7586E~00
7SBEE+00
7S86E+00
7587 +00

.7587€+00

1587€+00

MACH NUMBER

0.
0.
Q.
0.
0.

o

0.
0.
0.
Q.
Q.

7586E+«00
75BBE+00
7586€E+00
75B6E+Q0
7587€E+Q0
7S87E+Q0
758BE+00
TS88E+Q0
75088E+00
7SBBE+00
7SBBE+0DO

MACH NMUMEBER

[+ 28
Q.
Q.
0.

Q

(¢}
O
[o]
[o]
[o]

75B4E+CO
7SB84E+0Q0
13BSE+00
TSBSE+OO
7S8SE+00
7SESE+CO

. 7SBSE+CO

738B6E+00

. 7S86E+00
. TS86E+CO
Q.

7SBGE+CO

MACH NUMBER

o

0.
0.
0.

78083E+00
T3BIE+OO
T5R4E+QQ
75B5E+C0O

TOTAL PRESS

0.

(o]
(o]

o.
O.
Q.
Q.
0.
0.
0.
0.

1500E +02
1500€+02
1S00E+02
1S00E+02
15C0E+02
1500E+02
1S00€E+02
1500E+02
1SQOE+GQ2
1SOOE+O2
1S00E+02

TOTAL PRESS

0.
0.
0.
0.
a.
0.
Q.
0.

[o]

0.

o]

1500E+Q2
1500E+02
1S00E+Q2
1S00E+02
1S00E+02
15Q1E+02
1SO1E+02
1SQIE+D2
15Q1E+02
1SC1E+Q2
*501E~Q2

TOTAL PRESS

o.
0.

1500E+02
1500E+02

0. 1500E+02

o

0.
0.
0.
0.

0

0.
0.

1500E +02
1800E+02
1500E+02
1900E+02
1500E+Q2
1500E+02
{SE00E+02
tCO0E~O2

TOTAL PRESS

Q. 1501E+02

0.

0
o]

1501€+02
1501E+02
1301E+02

76

Continued

U-CDSINE

o
o
[o]
[o]
(o]
(o]
o)
0
a
o
o]

. 1C0O0E~0O1
. VOOCE+O1

t000E+O!
. 1000E+0O1

100QE+O1
. 1000E+01
. 1000E+01
. 1000E+01
- 1000E+01
. 1CO0E+01
. 1000E+01

U-CDSINE

0

[aR+RoloRoNoRoRoRe

o

. 10CQE +01
. 1000E +O1
. 100Q0E+01
. 1000E+01
. 10C0E+O1

1000€+0t
. 1000E+0%

1000£ +01
. 1000E +0O1

1000CE+01
- 1CCCE+01

U-COSINE

[v]
]
[}

QO0O0QOO00O0

. 1000E +01
1000E+01
. 1000E+01
1000E+01
1000E «0O1
10COE+O!
1{000E+01
1000E+01
1000E+0 1
tQO0E+O 1
1CO0E+O1

U-CQASINE

0
[}
[}
o}

. 1000E +0 1
- 1000E+01
. 10OD0E+Of

(OODE+Qf

¥-COSINE

0.0C0O0E+00
O CCOQE+00
0.CCOQE+CO
0.0000E+00
Q. 0000E+00Q
O OO00E+CO
0.0000E»QO
0 0Q00E~-QO
0 DOOOE-+00
O OQOOE+0O
O COOOE+Q0

v-COSINE

0. 0000E+00
-O BI37E-0§
-Q.15B6€E-04
-0.2225E-04
-Q.2792€-04
=~0.J038E-Q4
-0.J0BSE-04
-0.2790€E-04
-0, t996E-04
-0, *158€-04
O 00U0E=O0

¥-COSINE

Q.0000€ +00
O 4498E-04
0.9619E-04
0.1323€-03
0. 1623E-~03
0.1732E-03
0. ITOBE-03
0.14G61E-03
0 1065€-03
0 4a777E-04
0.0000E+00

¥-CDSINE

0.0000E+00
0.2169€-04
0.4763E-04
0.6022E -04

X

O OQ00E+00
0 0000E+00
0.0000E +00
0 0Q00E +00
©Q.00Q0E +00
O.0000E+00
O COOCE+QO
O COCOE+0Q
O OQGCE +C0
QO CQUOE+0D
0.0QQOE+CD

X

0 2S00E+Q0
0 2S00E «+00
0 2300€+00
0.2500€+00
0. 2500€E +00
0.2800E+0Q
O 2500E+QQ
0 2500€E+00
0.250CE+QQ
O 25CCE+00
0 250CE+GO

X

0. S00QE+00
0 SOQOE+OO
0 S5000E+00
0 SOQOE+00
0O SOQOE+«Q0
0.5000E+00
0.S000E+Q0
0.SQ0C0E+Q0
0 SOOOE+00
0 SO00E+Q0
0.50C0E+00

x

O 75Q00E£+00
Q.7S0CE+00
0.750QE+00
0.7S00E+Q0

Y

O OQOQE+00
Q. 1000E+«00
Q.2000€+00
O 3000E+00
Q. 4000E+00
0. 5000E+00
Q. 6000€+0Q0
0. 7000E+00
0.8000E+00
0.9000E+00
0. 1000E+01

Y

0. 0Q00E+00
Q. 10CO0E+00
0. 2000E+QQ
0. 3000E-00
0. 4000E+00
0. S000E+00
0.6000E+00
0. 7000E+QO
0.BOOOE+00
Q. 9000E +00
0. 1000E+01

Y

O OO00E+QO
0. 1000E+00
0.2000E+00
0.3000E *00
0.400QE+00
0.5000E+00
0.5000E +00
0. 7000E +00
O BQCOE+QQ
O 90QC0E+00
0. 1000E+0!

¥

0.0000E +00
0. 1000E+00
0. 2000E+00
©0.3000E+00



“Owmwdan

4

- QOURIDRAEWUN -

-

4

-~ QU@ DA G WN -

-

DONELDN —-

0. 1025€E+02
0. 1025€E+02
0.1025€E+02
0.1025E+02
0.1025E+02
0.1025£+02
©0.1025E+02

VARIABLES AT
PRESSURE

©. 1025E+02
©. 1023E+02
©. 1025E+02
0. 1023E+02
0. 1023€+02
0. 1024E+02
0. 1024E+02
0. 1023E+02
0.1023E+02
0. 1023E+02
0. 1023E+02

VAR1ABLES AT
PRESSURE

0. 1028E+02
0. 1028E+02
©.1028E+02
0. 1027€+02
0. 1026E+02
0. 1025E+02
0. 1025E+02
0. 1024E+02
©. 1023€+02
0. 1022€+02
0. 1022€E+02

VARIABLES AT
PRESSURE

0. 1032E+D2
0. 1032€+02
0. 1031E+02
0. 1030E+02
0.1028E+02
©. 1023E+02
0. 1023E+02
0.1019E+02
0. 1017E+02
0.1012E+D2
0. 1012E+02

VAREABLES AT
PRESSURE

0. 1044E+02
0.1044E+02
0. 1042E+02
0. 1040E+02
0A37E+02
SI1E+O2

0.5381E+03
0.5381E+0Q2
0.5381E+02
0.5381E+03
0.5381E+03
0.S381E+03
©.S381E+0Q3

[ 5
TEMPERATURE

©.5382€+02
0.5382E+03
0.5382€E+03
0.3381E+02
0.53B1E+03
0.S3BOE+03
0.S3BOE+03
0.5379E+03
0.3379E+03
0.9378£+03
0.5378E+03

g e 6
TEMPERATURE

©.53B6E+032
0.5386E+03
0.5385E+02
0.S385E+02
0.5383E+03
0.5382€+03
0.5381E+03
0.5379E+03
0.S378E+03
0.5377E+03
0.S37TE+Q3

uoa 7
TEMPERATURE

0.5392€+03
0.5392E+Q3
0.S391E+03
0.53BBE+03
0.53BEE+02
0.5382E+03
0.S378BE+03
0.8372E+03
0.3369E+02
0.5362E+02
0.5362€E+03

v e 8
TEMPERATURE

©.5410£+03
0.5410£+03
0.540BE+0J
Q.5404E+03
©0.5399€+03
©0.5391E+03

Listing B-3.

0.7588E +Q0
0.7S88E+QQ
0.7590E+00
0.7S91E+QQ
0 7983E+00
0.73594E+00
0.73384E+00

MACH NUMBER

©0.7576E+00
0.7576E+00
0.7S77E+00
0.7S79€E+00
0.7S82E+00
0. 7SB4E+00
0.7587E+00
0.7S89E+00
0. 759QE+00
0.7592E+00
0.7392E+00

MACH MUMBER

0.7SSGE+00
0.7356E+00
©.7560E+00
0.7566E+00
©.7S75E+00
0.7586E+00
0.7597E+00
0.76 11E+00
0.7623E+00
©.7633E+00
0.7633E+00

MACH NUMBER

0.7S13E+0Q
O.TS13E+DQ
0.7521E+00
0. 7S34E+0Q
0.7532E+00
O.757SE+00
Q. 7S97E+00
Q. 7626E+00
0.7641E+00
0.7666E+00
O 7668E+00

MACH NUMBER

0. 7388E+00
©.7388E+00
0. 7402E+00
©.7432E+00
0.74G3E+00
0. 7526E+00

0. 1301E+02
0. 1501E+02
0. 1501E+02
0. 1501E+02
0. 1501E+02
0. 1S01E+02
0 1S5Q1€+02

TOTAL PRESS

0 \SCQE+O2
0. 150QE+02
0. 1500E+02
0. 1300E+02
0. 1500E+02
0.1499E+02
0. 1498E+Q2
0. 1499E+Q2
0.1499E+02
0. 1499E+02
0 1489E+Q2

TOTAL PRESS

0.1501E+0Q2
0 1501E+02
0.1301E+02
0.1501E+02
0. 1501E+02
0. ISO1E+02
0. 1502E+02
0. 1302€+02
0. 1503€+02
0. 15D3E+02
©. 1503€+02

TOTAL PRESS

0.1501E+02
O 1501E+02
0. 1SO0E+02
0. 1500E+02
0. 1S00E+02
0. 1499E+02
0. 1499E+02
0. 1497E+02
0. 1496E+02
0. 1483E+02
0. 1493E+02

TOTAL PRESS

0. 1500E+02
0. t500E+02
0. 1SQQE+02
0. 1500E+02
0. 1S01E~+02
©.1S01E+02

77

Continued

. 1000E+01
- 1000E+01
. 100CE+0 1
. 1000E+01
. 1000E+01
0. 100QE+Q1
0. 100DE+Q1

[eRoNoNoNal

U-CASINE

0. 100QE+01
0. 100CE+DY
0. 100CE+O1
0. 1000€+01
0. 1000E+01
0. 1000E+O1
0. 1000E+O1
0 1000E+O1
0. $Q00E+O1
0. tDODE+O1
0. YOOOE+O1

U~COSINE

0. 1000E+0O1
©. {O00E+O1
0. 1000E+01
0. 1D00E+Q1
O 1000E+0O!1
O 1000E+01
0. 1000E+01
0. 1000E+O1
0. 1000E+O1
0. 1000€E+01
0. 'O00E+O1

U=-COSINE

. 1000E+01
. 1000E+0O1
. 1000E+01
10Q0E+O 1
. 1000E+01
1000E+Q 1
. IOQQE+01
. VODOE+01
1000E+01
1QO0E+01
1Q00E+Q1

[«RoRoNoRoNoNoNoNoRoNal

U-COSINE

0. 1000E+01
0. 10Q0E+0 1
0. 100QE+01
0.9999E+00
0.9898E+QC
0.9999E+D

0.6153E-04
0 49SGE-04
0.2958E-04
0.3896GE -05
-0.40Q7E-0S
-0.5936E-06
~0.2356E-20

V-COSINE

0. 1209€E-17
0.2851E-03
0.6132€-03
0.8553€E-03
O 1060E-02
0. 1160E-02
0.1162E-D2
0. 1043E-02
0 7928E-03
0.3556€-03
0.2414E-17

¥=-COSINE

0.0000E+00
0.4423E-03
0 9123E-02
0 1246E-02
0 14StLE-02
0. 1463E-02
0. 1320E-02
0.9182E~-03
0 S437E-03
<0 1933JE-Q4
0.000QE+Q0

V-COSINE

0.000CE +00
0. 15GSE-02
0 3712€-02
0 5269€-02
0 60824£-02
O 773T7E-02
0 8420€-02
O 825S3E-02
0.7%94E-02
0.5040E-02
O CODOE+00

V-COSINE

0.0C0CE+Q0
0.3387E-02
0.7482E-02
0. (047E-0O1
© 1354E-01

1487E-0O1

[+]

0.
0.
[+
0.
Q.
0.

[+]

[+]

0.
0.
a.
0.
0.
0.
0.
0.
[¢]

0.
0.
0.
0.
0.
0.
0.
0.
0.
o

0.

o
[+]
0.
[+]
0.
]
0.
[+
0.
0.
[+

0.
0.
0.
o
o
o]

TSOCE +00
TSOOE+00
TSOOE+D0
T300E+QO
TSO00E+00
7SO00E+00
7S00E+00

X

1000E+01
1000E+01
1000E+01
1000E+01
1000E+01
1000E+01
1000€E+01
1000E+01
1000€E+01
1000E +01
1000E+01

X

$250€+01
12S0£+01
$1250€E+0Q1
1230€+01
12S0E+01
1250E+01
12S0E+01
1250€E+01
12S0E+01
12S0E+01
1250€+01

X

1500€E+01
1500E+01
1500€E+014
1500E+014
1500€+01
1S00E+O1
1S00E+Q1
1500E+01
1SOQE+0O 1
1S00E+O1
1S00E+01

X

1750E+01
17S0E+0O1
17SOE+O1
17S0E+O1
17SOE+O1
1750E~0O1

AEDC-TR-87-24

0. 4000E+Q0
0. SO00E+Q0
0.6000E+00
0.7000E+00
0.8000E+Q0
0.9000E+Q0
0. 1000E +01

1 4

0.CO00E+00
0. {O00E+00
0. 2000E+00
0.300QE+C0O
0.400QE+CO
0.5SCO0E+Q0
0.60Q0CE+00
0.7C00E+O0
©.800CE +00
0.900CE+00
0. 1000E+01

¥

0. 000CE+CO
0. 1000E+00
©. 2000E+00
0. 3000E+00
0. 400QE+00
0.E500CE+CO
0.6COCE+CG0
0.700CE+Q0
0. BCO0E+CO
0.9COCE+CQ
0.1C00E+O1

Y

©0.00QCE+00
0. 1000E +00Q
0.2000E+00
0. 30COE +00
0.4000E+00
O SOQCE+Q0
0. $000E+00
O TOOCE+00
O 8000E+00
0. 9000E+00
O J1000E+O1

1 4

O OCOOE+0Q
©. 1000E+0D0
©.2000€+00
0.3000€+00
0.4000E+Q0
0. 3000E+C0



AEDC-TR-87-24

7
8
9
10
1

1027E+02
1017E+02
v. 1014€E+02
0.9943E+01
0.9943E+01

VARLABLES AT

K

rQUDNDAALUN =

- -

K

aOPDBIAAALN -

- -

K

2 0VDO~NANEWON -

-

K

[ RN W1 N AN XN

PRESSURE

0. 10687TE+02
0. 1067€+02
0. 1065E+02
0.1053e+02
0. 1036E+02
0.1043E+02
0.1039E+02
0.1012€+02
0.1010E+02
0,9585E+01
0.9822E+0)

VARIABLES AT
PRESSURE

0.1103E+02
G.1103E+02
O.1102E+02
0. 1098E+02
0. 109%€E+02
0.1081E+02
0. 1082E+02
0. 1058€+02
0.1064E+02
0. 1024E+02
0. 1036E+02

VARIABLES AT
PRESSURE

O.1156E+02
0.1156E+02
O.1153€+02
0.1153E+02
0. 1154E+02
0. 1150€E+02
0. 1153€E+02
0. 1148E+0Q2
0. 1194E+D2
Q. 1(53E+02
0. 1159€E+02

VARJABLES AT
PRESSURE

0.1201E+02
0.1201E+02
0.1201€E+02
0.1201E+02
0.1202€E+02
0. 1202€+02
0. 1205E+Q2
0. 120%E+Q2

0.5385E+01
0.5370E+03
0.5364E+01
0.5335+03
0.5333E+03

v = k]
TEMPERATURE

0.5443€+03
0.5443E+03
0.5440€+02
0.5431E+03
0.542GE+03
0.5408e+03
0. 5399€ +03
0.5358e+03
0.5333E+Q
0.5273E+03
0.5280E+0Q3

s 10
TEMPERATURE

0.5497E+03
0.5497E+03
©.5495E+03
0.5486E+03
O S485E+03
0.5466E+03
0.5468E+03
O S5432€+03
O S5443E+03
0.5390E+03
0.5408E+03

J o= 11
TEMPERATURE

.5371€+03
.S571E+03
.5570E+03
.5567E+03

S569E+03
.E563E+03

5569E+03
.5562E+03

5573E+03
.5575E+03
0.5583E+03

[sNeloNoRoNeoNoNo o o)

J = 12
TEMPERATLRE

.5633€+03
S633€+03
5633€+03
S632E+03
S635€E+03

.5634E+03

. 5638E£+03

0.5618E+03

0000000

Listing B-3.

0.7574E+00
0.7687E+00
0.7746E+00
0.7966E+00
0.7966E+00

MACH NUMBER

0.7167E+00
0.7167E+00
0.7188BE+CQ
0.7243E+CO
0.7293€E+00
D 7217E+00
0.7497E+D0
0.7728E+00
0. 7856E+00
0.8270E+00
O 8220€+00

MACH NUMBER

0.6756E+00
0.6736E+00
Q.6771E+00
0.6B814E+Q0
0.6B848E+00
0.69232€+00
0.6982E+00
0.7112€E+00
Q.7197€E+00
0.7290E+00
0._7175E+00

MACH NUMAER

0 620SE+00
O 6205E+00
0.62 10E+00
0 B6219E+00D
0 6230E4+00
0.6235E+00
O 6253E+D0
O 6237E+00
0 6271E+00
0.6OTTE+GQ
0.6017E+0Q

MACH NUMBER

0.5718E+00
0.5718BE+Q0
0.5717€+00
0.5711E+Q0
0.5713€E+Q0
0.5692€E+00
O 5698E+00
0.5661E+00

0. 1503E+02
0. 1504E+02
0.1507E+02
0. 1510E+02
0.1510€E+02

TOTAL PRESS

0. 1502€+02
0. 1502E+Q2
0. 1502£+02
0. 1502C+02
0. tS04E+02
0. 1502E+02
0. 1508E+02
0, 1502€+02
QO 1518€E+02
0. 1S01E+02
0. 1499E+02

TQTAL #RESS

0. 149BE+02
0. {49BE+O2
0.1498BE+02
0. 1496E+02
0.1499€E+02
0.1491E+02
0. 1499E+02
0.1482E+02
0. 1SO2E +02
0. 14S8E +02
O 14680E+02

TOTAL PRESS

0.149BE+02
0. 1498E+02
0. 1498E+02
0. 1496E+Q2
0. 1499E+02
0. 1494E+02
0.1501E+02
O 1492E+02
0 1504E+02
0. 1479E+02
O 1480E+02

TOTAL PRESS

0.15C0E+02
0. 1500€+02
0. 1500E+02
0. 1498E+02
0. 1500E+02
0. 1497E+02
0. 1501€+402
0. 1497E+02

78

Continued

0.9999E+C
0 9999E+{
0.9999E+00
O 1000E+Q)
O 1000E+01

U-COSINE

0.100CE+01
0. I00QE+O1
O 9998E+-00
0.9997E+00
9994E+00
.9992E+00
.99R4E+O0
. 9983E+Q0
. 9965E+00
.9972€E+00
. 9923E+00

0000000

U-COSINE

0. 10C0E~O1
0.9999E+00
0.9995€E +00
0.9990E+00
0.9976E+00
0.9967E+00
0.9936E+00
0.9926E+0Q
Q.98S8E+QQ
0.9857E€+00
0.9701E+0Q

U~-COSINE

0. 1000E+01
0.9999£4+00
O S991E+0Q0
O 9983E+00
©0.9963E+00
0. 9948E+00
0-9910E+00
©0.9887E+00
O 9828E+00
O 9790E+00Q
O 3701E+00

U-COSINE

0 1000E+O1
0.9998E+00
0.9990E+00
0.9979E+00
O 9958E+00
0.9937E+00
0.8Y02E+00
0.9870E+00

3.
J

0.
0.
0.

1607E-0O1
1388E-01
1278E-O1
2664E-02
COOOE+O0

v-COSINE

0.000QE+D0
G.8778E-02

o)

G.
0.
0.
0.
0.
0.
0.

[»)

1745E-01
2408E-01
3IT8BE-01
4088E-01
5664E-01
5760E-01
8347E-01
7422€-01
1240E+00

V-COSINE

0.
0.
0.
0.
0.
0.

©000O0O

OQCOE+O0
121B8E-01
3207€-01
4544E-01
6958E~-01
8087E-01
1131€+00

L1241E+Q0

1678E+00
1687E+00
2425E+00

V-COSINE

0.

OOCOE +00

0. 1621E-01

0.
0.
0.
0.
o.
0.

[»)

0.

o)

4174E-01
S5A21E-01
B576E-Q1
1022£+00
1336E+G0
1499E+00
1847€+00
2032€+00
2425E+00

V-COSINE

-0.
0.
0.
Q.
0.
0.
Q.

0

1002E - 15
1910E-01
4521E-01
6462E-C1
915BE-0O1
1117E+GO
1398E+Q0
1607€ +00

0. 750E+01
Q. V750E+01
0 1750E+01
0. 1750E+01
0 175Q€+01

X

0.2000E+01
0.200Q0E+01
0 200QE~01
0.2000€+01
0.2000E+01
0 2000€E+01
0.2000€E+01
0.2000E+01
0. 2000€E+01
0. 2C00E+01
O 200QE+01

X

0.2250€E+01
0 22S50€E+01
0.2250€+01
0.2250€+0)
0 2250€+01
0.2250€401
0.2250E+0
0.2250€E+0
0.2250E+01
0.2250€E+01
0.2250€E+01

X

0.2500€+01
0.2900€+01
0.2500E+01
Q.2500E+01
0. 2500E+01
0.2500E+01
0.25900E+D
Q. 2500E+01
0.25CCE +01
0. 2500E+01
0.2500E+01

X

O 2750€E+01
0.2750€E+01
0.2750€+01
O 2750E+01
0.2750E+01
0.27S0OE+0Ot
0. 2750E+0)
O 2750E+01

0.6000E+00
0. 7000E+00
0. 8000E+00
0.9000E+00
0. 1000E+01

Y

G.GOOOE+OO
O 10COE+00
0.2000E+CO
0.3000E+00
0.400QE+00
©.5000E+00
0. &000E+00
0. 7000E+00
O 8000E+00
0, 5000E+CO
O 1000E+0O1

¥

©.0000E+Q0
0. 1062E+00
0.2125€+00
0.3187E+00
0.425QE+00
0.5312E+00
0.6375E+00
O 7437E+Q0
0. 8S00E+00
0 9562E+00
O 1062E+01

Y

0.0000E+ 00
0. 1125E+00
0 22SQE+Q0
0,3375€+00
O 450QE+00
0 5625€E+00
0 6750E+Q0
O 7875E+00
O 900Q0E+00
G.1012€¢01
C.1129E+01

Y

0.0COQE «00
O.1187E+0Q0
0.2375+00
0.3562E+00
0.4750€E+00
0.5937E+00
0 712S5E+00
O 8312E+00



9

0. 1208E+02

10 0.1211E+02

|

1

K

«QBONONAEWN =

K

OUmydNaWN -

Q. 1215€+02
VARTABLES AT
PRESSURE

O.1238E«0D2
. 1236E+02
.1237E+02
.1237E+02
1238E+02
. 1238E+02
. 1240E¢02
L 1241E+02
. 1244E+02
. 1246E+02
. 1250E+02

QEOOEOoO00000

VARIABLES AT
PRESSURE

0. 1286E+02
0.1266€E+02
0. 1266E+02
0.1267E€+02
0. 1268E+02
0. 1269€+02
0.1271£+02
0.1272€+402
0. 1275E+02
0.1277E+02
0. 1280E+02

VARIABLES AT
PRESSURE

0. 1291€+02
0. 1291€+02
Q. 1291€+02
0. 1292€+02
Q. 1293E+02
Q. 1294E+02
Q. 129%E+02
Q. 1297E+02
0. 1299€+02
0. Y302€+02
0. 1304E+02

VARIABLES AT
PRESSURE

O.1311E+02
O0.1311E+02
0.1312€+02
0.1312E+02
0. 1313E+02
0.1314E+02
0.1316E+02
0. 1318g+02

‘319402

. 22€+02

0.5647E+03
0.5651E+03
0.5656£+03

J = i3
TEMPERATURE

0.5679€E+02
0.5679E+03
0.5679E+03
0.5680€+03
0.35681E+03
0.5682£+03
0.5G85£+01
0.5687E+03
0.5693E£+03
0.5647€+03
0.5702€+03

J o= 14
TEMPERATURE

0.5718E+03
0.571BE+03
Q.5718E+03
0.5718E+03
0.5720€+03
0.5721E+03
0.5724€+03
0.5727€+03
0.5733€E+02
0.5737€+03
0.5741E+03

J e 15
TEMPERATURE

0.5749E+03
0.5749€+03
0.573%0€+03
0.5730E+03
0.5752E+02
0.5753E+03
0.%756E+03
0.5759E+0Q]
0.5764E+02
O.S768E+QI
0.5771E+02

J . 16
TEMPERATURE

0.5775€+03
0.5775€+03
0.5775E+03
0.5776E+03
©0.5778E+03
O0.5%778E+02
0.5781E+Q3
O.5785E+Q3
0.5789E+03
0.5793E+03

Listing B-3.

0.36%3E+00
0.5476E+C00
0.5432E+00

MACH NUMBER

0.5320E+00
0.5320E+00
0,.5317E+00
0.5308€E+00
0.5304E+00
0.52B2€+00
0.52T9E+00
0.5247E+00
0.3212E+00
0.5066E+00
0.5026E+00

MACH NUMBER

O 497SE+00
0.497SE+00
4970€+00
4960E +00
495 (E+C0
4929E+00
4921£+00
48389E+00
4B33E+00
4712E+00
4877E+00

c00000000

MACH NUMBER

0.467BE+Q0
0.467BE+00
0.4872E+00
0.4661E+00
0.4649E+00
0.4630€+00
0.4813E+00
0.4587€+00
0.4522E+C0
0.4419E+00
0.43B7E+00

MACH NUMBER

Q.44 18E+00
O.2418E+00
O.4412E+00
O 4401E+00
O 4382E+00
O0.4371E+00
O.4358E+00
O 4324E+0Q0
O.4255E+00
O 4167E+00

0.1501€E+02
0. 1484E€+02
0. 1485€+02

TOTAL PRESS

0. 1499€+02
0, 1499E+02
0. 1499E+02
0. 1498E+Q2
Q. 1499€+02
0. 1497E+Q2
Q. 1500E+02
0.1497E+02
0. 1497E+02
0. 148SE+02
O. 14@5E+02

TOTAL PRESS

0. 1499E+02
0. 1499€+02
0. 1499E+02
O. 1499E+02
O. 1499€+02
O. 1498E+02
O.1499E+02
0. 1498€+02
O 1496€E+02
O. 14BTE+02
O. 1487E+02

TOTAL PRESS

0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 1499€+02
0. 1499E+02
Q. 1498E+02
0. 1499E-Q2
0. 1498E~02
0. 1495E+02
0. 14B9E~D2
0. 1489%E-02

TOTAL PRESS

0.1499E+02
O 1493E+02
0. 1499E+02
0. 1493E+02
0. 1499E+02
0. 1499E+02
0.1499E+02
0.14938E+02
0. 1494E+02
0. 1490E+03

79

Continued

0.9819E+Q0
0.9766E+00
0.9701E+00

U-COSINE

. 1000E+01
.9998E«00
. 9989E+«00
.9976E+Q0
.9955E+00
.9931E+0Q
0.9896E+00
0.9860E+00
0.9813E+00
0.97S6E+00
0.9701E+00

[NaXoloNulo]

U-COSINE

0. 100QE+01
0.9997E+Q0
0.9988E+00
0.9975E+00
0.9953E+00
0.9828E+00
0.9884E+Q0
0.9856E+00
©.9810E+00
0.9753E+00
0.8701E+00

U-COSINE

0. 10Q0E+Q1
O 9987E+00
0.9988E+00
0.9974€+00
O B952E+00
0.9926E+00
0.9893E+00
0.9854E+00
0.9808E+00
0.97S2E+00
0.9701E+00

U-COSINE

0. 100DE +01
0.9997E+00
0.998BE+00
0.9973E+00
0.9952E+00
0.3926E+00
0.9893E+00
0 9854E+0Q
0.9B0BE+0r
0.3754E+0

o
o
]

. 1892€+00
2150QE+Q0
. 2425E+00

V-COSINE

]
o]
o]
o]
Q
0
o]
o]
o]
o]
o]

]
]
o]
o]
o]
o
o]
o]
o
o
[+]

. Q00CE+00
. 2129€-01
.4721E-01
6874E-01
9502£-01
1172E+00
. 1436E+QO
. V6BSE+QQ
. 1927E+Q0Q
2135E+CQ
. 2425E+Q0

Vv-COSINE

. O000E~00
.2277€-01
.4826E-01
-7113E-01
.9E76E-O1
. 1201E+00
. 14S3E+00
- 1691E+C0
. 1942€E+C0
-2210€E+00
. 2425E+00

V=-COSINE

o
[+]
[+]
0
[+]
0
0
0
o
[+]
0

. 00COE+00
L2367€-0\
.4871E-01
. 7236E-01
.9747E-0Y
. 1214€+400

1459E+00
JATO1E+00
. 1948€+00

22 1QE+0Q0
. 2425E+400

V-COSINE

200000000

.12BIE-15
2416E-01
.4BBEE -O1
. T292€-01
.9766E -O1
. 121BE~-00
. YAS9E+CQ
. 1702E+CQ
. 1249E+00
.2205E+00

0.2750E+01
0. 2750E+01
0.2750€+01%

X

0 3QCQE+O1
O 3000E+01
O 3000E+01
0.3000E+01
0. 3000E+01
O 3000E+01
O. 3000E+Q1
0. I000E+O1
0. 3000E+01
Q. 3000E+01
O.3000E-01

X

0.3250E+01
0.3250€+01
0.3250€+01
0.3250€E+01
0.3250€E+01
O 3250€+01
0.3250€+01
0.3250€E+01
0.3250€E+01
0.3250€+01
0.3250€+01

X

Q. 3500E+01
Q.3500E+01
0.3500E+01
0.350Q0E+01
©.35C0E+O1
O 3500E+01
0.3500E+01
O.3500E+01
O.3500E+01
©.3500E+01
O 3500E+Q1

X

0. 3750E+01
0. 3750E+01
0 3750€+01
0. 3750€+01
0. 3750€+01
0.3750€E+01
0. 3750E+01
0O 3750€E+¢01
O.3750E+01
0.3750€+01

AEDC-TR-87-24

0.9500€+00
0. 1069E+01
0. 11B7E+01

v

Q. OOOOE~CD
Q. 1250E+00
Q. 2500E+C0
0.37SOE+C0
G. 5000E+00
Q.6250E+00
0. 75Q0E+Q0
0.87S0E+00
0. 1COQE+QO1
0. 1125E+01
O 125CE+01

Y

O.0COCE+QO
0. 1312€+00
0.2625€E+00
O 3937E+00
0.5250€+00
0.6562€+00
0.787SE+Q0
0.8187E+00
O. 1050E+01
0. 11B1E+01
0. 1312E+01

¥

Q O0COOQE~+D0
O 1375E+00
O 2750E+00
0.4125E+00
Q. 5500E+00
0.887SE+DO
O A25QE+0D0
O 982SE+Q0
Q. 1+00E«Q1
0. 1237E401
0, 1375E+01

Y

O.0CO0E*CO
0. 1437E+CO
0.2875E+00
0.4312€+00
O 3730€E+00
0.7187E+00Q
O.BB25E+00
0. 10Q6E+0O1
O. 1150E+0
O. 1294E+01



AEDC-TR-87-24

1

K

@ -

1324E4+402

VAKR[ABLES AT

“0VONANLWON -

K

1
2
3
4
5
8
7
-8
9
o]
1

PRESSURE

0. 1329E+02
D. 1329E+02
0. 1329E+02
0. 1220€+02
D.1331€+02
D. ¢332E+02
0. t333E+02
0. 1335E+02
0.1337E+02
0. 1339E+02
0. 1341E+02

VARIABLES AT
PRESSURE

O 1343E+02
0. 1343E+02
0. 1344E+02
0 1345E+02
0. 1345E+02
0.1347E+02
0. 1348E+02
0. 1350€£+02
0. 1351E+02
0. 1383E+02
O. 1355€+02

VARIAEBLES AT

K

-

K

-

-0 UWBIDUDWUN -

PRESSURE

0. 1356E+02
0. 1356E+02
0 1357E+02
0 1357€+02
0. 1358E+02
0.1360£+02
0 1381€+02
0, 1363£+02
O 1362E+Q2
0. 1366E+02
0. 13GBE+Q2

VARIABLES AT

SO WO~ AWM LLN

PRESSURE

0.1367E+02
0.1367E+02
0. 1368E+02
0. 136BE+~02
O 1369E+02
0 1371E~02
O 1372E+02
Q. 1374E+02
0. 1375E+02
0.1377E+02
0. 1373E+402

v}

J

.9796E+03

- 17

TEMPERATURE

o]
o]
o]
o]
o]
(o]
o
o
o]
[v]
[o)

J

.S797E+03
.9797E+03
.S797E+03
. S798E+03
.5799E+03
-S801E+03
.S803E+03
.S807E+03
. I810E+03
.SB14E+03
.5817E+03

a 18

TEMPERATURE

o]
o]
o]
(o]
o]
o]
o]
o]
[+]
]
o

J

.S818E+03
.S815E+03
.S816E+03
.S816E+013
-581BE+Q3
.S819E+03
.5821E+03
-5825E+03
.582RE+Q3
.5832E+03
-8834E+03

= ta

TEMPERATURE

o]
o]
o]
[¢]
[+]
0
o]
o
2
o
o

J

.5831E+03
.S5831E+03
.5832E+03
.SB32E+03
.5B34E+03
.5835E+03
-5B27E~02
.SB41E~03
.SB44E~03
.5848E~03
-S850E~03

= 20

TEMPERATURE

o

SB44E+02

0.5B44E+03

[~X<N-NeNeNoNol~No]

.5845E+03
.5846E+03
.S847E403
.S849E+03
.S851E+03
. 5854E+03
.5858E+03
S861E+03
5863E+03

Listing B-3.

0.413TE+00 0. 1490E+Q2

MACH NUMBER TOTAL PRESS

0.4191E+00
0.4191E+00
0.4185E+0Q
0.4173E+00
0.4 160E+00
0.414SE+00
0. 4130E+00
O 4094E+00
O 4023E+00
0.394SE+00
0 33917E+00

MACH NUMBER

. 3989E+00
. 3989E +00
. JO83E+CO
I9T1E+00Q
. J958E+00
.J943E+00
3926E+00
.3BBBE+CO
.IB16E+00
.3746E+0O
-3719€+00

0OO0QODOOOOGCOO0

MACH NUMBER

0.3811E+00
0.3811E+00
0.3805E+00
0.3793E+00
0.3779E+0Q
0.3764E+Q0
0.3745E+00
J3.370HE+0Q0O
O0.3631E+CC
0.3564E+00
0.3539E+0Q0

MACH NUMBER

0.3652E+00
0.3652E+Q0Q
0.3646E+00
0.3633E+00
0.3618E+00
0.3601E+CO
0.3578E+00
0.3529E+00
0.3458E+CO
0.3333E~00
0.3368E+00

o.

90900000

0.

1499E+402
1499E~02
1499E+402

. 1499E+02

1459E+02
1493E+02
t499E+02
1498E+02
1494E+02
1490E+C2
149CE «C2

TOTAL PRESS

0.
0.
0.
[v]

0.
0.
0.
o]

o.
0.
0.

1499E+02
1499E4+402
1499E+02
1499€+02
1499€+02
1499€+02
1499E+02
1498E+02
1484E+02
148 1E+02
1491E+Q2

TOTAL PRESS

0.
0.
[v]

o]
o]
o]
0.
o]
[*

0.
0.

1499E+02
1499€+02
14389E+02
1499E+02
1459E+02
1499E+02
1499E+02
1498E+02
1494E+02
1492E+02
1492E+02

TOTAL PRESS

o]
0.
[o)
o]
C.
0.
[+]
C.
0.
0.
0.

1439E+02
1499E +02
1499E402
1499E+02
1499E +02
1499E+02
1499E+02
$497E+02
$1494E+02
1491€+02
1492E+02

80

Continued

0.9701E+¢ Y 2425E+00

J~COSINE V=-COSINE

0 1C00E+01 0.0QUOE+CO
0.9997E+00 0.2433E-01
0.99B8E+00 ©.4869E-0!
0.9973E+00 ©.7289E-01
0-9953E+00 ©0.9730E-01
0.9926E+00 O 1215€+00
0.98%4€+00 O 1454E+00
0.9855E+00 O 1698E+00
0.9809€+00 O, 194SE+00
Q.375SE+C0 0.2198E+00
0 9701E+CO © 2425£+00

U-COSINE  ¥-COSINE

O 100CE+C1 O OQQ0E+00
0.9997E+00 ©.2430E-C1
© 99BBE*O0 © 4835E-01
0.9974E400 0,7252€-01
0.9953E+00 0.9663E-01
C 9927E+00C 0. 1207E+00
0.9895E+00 O, 1245E+00
0.9BS6E~-Q0 O 1691E+Q0
0 9810E+QQ 0©.1939E+00
0.9757E+Q0 0©0.2191E+00
0.9701E+QQ0 0©0.2425E+00

U-CGSiINE V-COSINE

0.100QE+O1 O COOQE+Q0
0.9997E+QQ0 0-2399€-01
0.9989E£+400 0O 47S5E-01
0.9974E-00 Q.714SE-01
0.9935€-00 Q.9514E~-01
0.9929E+00C 0. 1190E+00
0.9898E+00C O 1427E+400
0.9859E+00 © 167S5E+00
0.98:3€-00 O 1926E+00
0.97E9E~-NO 0O 2181E+00
0 9701E~CO0 0,2425E+400

U-COSINE V-COSINE

0. YO00E+01 -0.154CE-15
0.9997£+00 O.2354E-01
0 9989E+00 O 4653E~0!
0.397SE-Q00 0. 7O0SE-0O!

0 9956E~00 O 9326E-~0Ot
O 9931E-Q0 O 116SE+00
0.9301E-Q0 0. 1405E+00
0 98G2E+00 O 16S4E+00
0 9816E+00 O 1810E+00
C 9762E+Q00 O 2169E+00
0,9701E+CQ 0O 2425%E+00

0.3750E+01

X

0.4000E~01
0.4000E+*01
0.4000E+01
O.400CE+0O1
0.a00CE+01
0.400CE+0
0.4000E+01
0 4000E+01
0.400CE+01
0.4C0CE+0O1I
0.4000E +01

3

O 4250E+01
0.4250E+01
0O 4250E+01
0.42S0E+01
0.4250E+01
0.42S0E+01
0.4250E+01
0.4250E+01
0.,4250E+01
0.4250E+01
0.4250E+0¢

A

0.4500€+01
0 4500€+01
0.4S00E+Q1
C.4500E+01
C.4500E+01
0.4500E+01
O 4500E+0!
C. 4500E +Q1
0,4500E+01
0 4500E+01
0.4E00E+0!1

A

Q0 4750€+01
0.4750E+01
0 47SOE+O!
0.4750€E+01
0.4750E+01
0.4750E+01
0 475CE+0I
0 47S0E~01
0.47S0E+Q1
0 47S0E+O1
0 47S0E+D1

0. 1437E+01

Y

0.000CE+CO
O 1500E+00
0.3C0CE+00
O 4S0CE+00
0. B000E+CQO
Q.7500E+Q0
0. 3C00E+QO
0. 10SOE«01
Q. 120QE+C1
0. 1350E~Q!
0. ISQ0E+D1

¥

0.0000E+00
0. 1562E+00
0.3125E+00
0.4687€+00
0.625CE+00
0.7BI12E+0D0
0.9375E+00
0. '034E+01
0. 12S0E+01
0 1406E~01
C. 'S62E+0O !

Y

0. C00E+00
0. 1625E+00
0.32680E+00
0 4B7SE+00
0.6500E+00
0.H125E+00
0.9750E~00
0. 1{37E-01
0. 1320E-01
0. 1462E+01
0. 1625E~01

Y

0.0000E =00
0. 16R7E+QQ
0.337SE+0Q
0.5062E+Q0
0.6750E+00
0.8437E+00
0.1012E+C1
O.11B1E+01
0. 1350E+01
0. 1519E+01
O.1687E+01
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Listing B-3. Continued

VARIABLES AT J = 21

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U=~CQSINE V-COSINE X Y
1 Q.1377E+02 0. 5356€+03 O0.3512€+00 0O.1499E+02 O.1000€+0Q1 -0 (6D00E-15 0.5S000E+0t D.OQ0DE+CC
2 0.1377E+02 O.SH36E+03 0,3S12E+00 ©.1499E+02 O 9997E+Q0 O,2272€E-01 C.500QE+0* 0. '750E+Q0
3 O0.1377E+02 O.5BSGE+Q3 O0,3ISOSE+00 O.1493E+02 0.9990E+Q0 O.4467E-01 O SO00E+01 0.3500E+00
4 O.137BE+02 O.5837E+03 0O,3491E+00 0.1499E+02 0©O.9977E+00 O 6742€-0! G.3CO0E+01 O 5250€+00
S 0.1379E+02 0.5859€E+03 0.3475E+00 O0.14989E+02 O.9960E+Q00 O BIGHE-OI O.SQO0E+01 0.7000E+QQ
6 0.1381€402 O0.5861E+03 (O.3456E+00 0.1500E+02 O 9936E+00 O 1128E+00 O0.SCO0E+01 0O 8750E+00
7 ©O.1382E+02 O0.5863E+03 0.3428E+00 0.1499€+02 0 990TE+QO O0.1360E+00 O.S5CO00E+OV O 1050E+01
8 O0.1384E+02 O0.S867E+03 0.317IE+Q0 0. 1488E+02 0.9869E+00 O 1611E+00 O.5Q00E+01 O 1225E+01
9 O0.1386E+02 0.5871E+03 0,3J01E+00 0, 1494E+02 0.982JE+00 0.1872E+00 0.5000E+01 O 1400E+01
0 0.13B8E+02 0.5874E+03 0.323I6E+00 ©.1493E+02 0.9767E+00 O0.2145E+Q0 O S5000E€+01 Q. 1575E+01
11 0.1290E+02 Q.S876E+03 O 321DE+00 O0.1493E+02 O.9701E+00 0O.2425E+00 O SODDE+C1 O.1750E+01

VARIABLES AT uJ = 22

K PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X ¥
1 0.13B5E+02 O.5B65E+03 O 3IIBIE+00 O.1499E+02 0. )Q00E+01 -0.4285E-16 ©O.S250E+0) 0.COCOE+Q0
2 0,1385E+02 O.5865E+03 O0.3389E+00 O.1499€+02 0.9398E+00 0.2169E-01 0.5250E+01 0. 1812E+00
3 0.1385E+02 O.5BGEE+03 0,33F1E+00 0.1499E+02 0O 9991E+00 0©0.4242E-01 QO,8250E+01 ©O.3625E+0C
4 O.1386E+02 O SBB7E+03 O.J36S5E+00 D.1499E+02 O 9379E+CO O.6424E-01 ,52506+401 0.5437E+00
5 O.1387E+02 ©.5SB6BE+03 O.3347E+00 0.1499E+02 O 2963E~+CQ 0O.3543E-01 O 52505+01 O 7250E+00
6 0.1389E+02 ©.5S871E+03 O 3323E+00 0O.1499E+02 0.9941E+00 0.10B0E+00 0.5250E+01 0.9062E+00
7 O.1390€E+02 0.3587JE+03 O.32BIE+00 O.t498E+02 O 9914E+00 O 1308E+00 O.5250E+01 0. 1087TE+O1
8 0.1393E+02 0.5878E«03 Q.3223E+00 ©,1497E+02 0.9877E+00 O.1562E+00 O0.5250E+01 ©O.1269€+01
9 0.1394€402 Q.58BIE+03 0.2145E+00 ©O.1493E+02 O 9331E+00 O 1829€+00 0.5250E+01 O, 1450€+01
10 0.1397€+02 O.58B3E+03 0.3071E+00 O0.1492E+02 O.9775E+00 0.2111E+400 0.5250E+01 O 1631E+01
11 0.1399E+02 O0.5B87E€+03 O0.304SE+00 0.1492E+02 0O.9701E+DD 0,2425E+00 O.52S0E+01 O 1812E+401

VARIABLES AT J » 23

K PRESSURE TEMPERATURE MACH NUMBER TOTAL- PRESS U-COSINE V-COSINE X ¥
1 0.1391€+02 O SB74E+03 O J2B2E+OQ 0. 1499E+02 0. I000E+O1 O.CO00E+00 0O 53500E+01 O OOQOE+00
2 O,1391E+02 O S874E+03 ©,J2BRE+00 O 1499€+02 0.9998E+00 O0.2011E-01 O S5500€+01 O.1875£+00
3 O 1392€+02 O0.5874E+03 0O,32732E+00 O. 1499€+02 0.9992E+00 0.3BBSE-O1 0.5500E+01 ©.3750E+0Q0
4 0.1393E+02 O.5876E+03 O.3255E+00 0O.1499€+402 0.9983E+00 O0.5204€-01 O.5500E+0' O 5E25E+00
S O0.1394E+02 O,5877E+03 O0.32I5E+D0 0. 1499€+02 0.9969E+00 O.7306E-01 O SS500E+01 0.7500E+0Q
6 0.1397€+02 O,5BB0E+03 ©.3204E+00 Q. 1500E+02 O0.9951E+00 O0.89924E-01 O SS00E*01 O 937SE+00
7 0.1398E+02 O(0.5883€+03 0.3163JE+00 Q.1499E+02 0.992BE+00 O.1198E+00 0.5500E+01 O, 1125E401
8 O.1402E+02 O0.5889E+03 0©.3086E+D0 O.149BE+02 0.98956+00 O.1448E+00 0,5500€+D1 O, 1312E+01
9 O 1404E+02 O©.5892E+03 O JOD4E+00 O.1494E+02 O0.9854E+00 O \7TQOE*0O0 0 5500E+01 O. 1500E+01

10 O 1408BE+02 O.SB99E+03 O 2913E+00 O.1494E+02 O0.9794E+00 O0.2019E+00 0.S500E+01 0. 168TE+0O1
0. 1410E+02 O.S900E+03 O 28B6E+00 0.1494E+02 0.9701E+00 ©0.2425E+00 O SSOCE+0O1 ©.1875E+01

-
-

VARIABLES AT J = 22
K PRESSURE TEMPERATURE MACH RNUMBER TDTAL PRESS U-CUSINE V-CBSINE X ¥

1 O,1397€+02 O0.58B0E+03 0.3J193E+00 O.'!499E+02 O.I0Q0E+01 O OCOOE+00 O 5750E+01 0O.CODOE<00
2 0.1397€+02 O.58BOE+03  2.3193£+00 0.1499E+02 0.9998E+0C O.1830£-01 O.5750E+01 O 1937E+00
3 0.1398£+02 0O.S331E€+03° O.J1R4E+C0 O.1499E+02 ©.9994E+00 O 3489€-01 O0.5750E+01 O.387SE+00
4 0.1299€+02 O.5882E+031 O0.3164E+00 0.1499E+02 O 9986E+00C O,5320€-01 0.S7S0E+01 0.5812E+00
S 0.1400E+02 O SBB4E+03 O.J14LE+00 O 1499E+02 O 9976E+00 O.6995E-01 ©O.5750E+01 O 77S0E+00
6 O0.1403E+02 0.5887E+03 O0.3J104E+00 O.1500E402 ©.9960E+00 O 8957E-01 O©.5760E+01 0.9687E+00
7 0.1404E+02 O0.5890£+03 ©0.3052E+00C 0, 1498E+02 0.9942E+00 © 1080E+00 0.S7SO0E+01 0. 1162E401
8 0.1409E+02 O.5897E+03 0.2958E+0C 0.1497E+02 O 9912E+00 O 132SE+00 O.5750E+01 O.1356E+0"
9 0.1410E+02 O.5900E+03 0.2858E+DO 0.1493€+02 O 98TE6E+00 O.1572E+00 0.5750E+C1 0. 1S50E401
O 0.1417E+02 O.S909E+03 O.271BE+00 O, 1491E+402 0.9808E+400 O.1960E+00 O S750£+01 0. {744E401
1

-

O. t419E+02 ©.S911E+03 O0.2631E4+00 0.1492E+02 O.9701E+00 O.2425E+00 O 57SOE+01 0. 1937E+01

VA"  BLES AT J = 25
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K

v
o)
o)
o)
0
o)
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o
o)
o)
(o}

- QUARANOVMBWN =

-

VAR

Listing B-3.

FESSURE TEMPERATURE MACH NUMBER TOTAt PRESS

. 1401E+0Q2
. 140tE+02
. 1402E+02
. 1403€+02
. 1805E+02
. 1408E+02
. 14 10E+02
. 1416E+02
. 1417E+02
. 1430E+02
- 1430E+02

TABLES AT

[ 3 PRESSURE

o)
(o}
o)
o)
[o}
Q
(o}
o
o
o
o)

«a0UD-OU A LN

- an

VAR

. 14088+02
. 1405€+02
. 1405€+02
. 1407E+02
. 1408E+02
.14 11E+02
.14 13E+02
.14 18E +02
. 1420E+02
. 1430E +02
. 1430E+02

IABLES AT

K PRESSURE

0
o)
]
4]
o)
o)

O ODNAU AWK =

[=JeXoNeale]

-

VAR
K

o]
o
Q
[o]
[o]
o]
0

= O0PYPODUOUALMa

VAR

[+
0.
0.
o.

. 1407E+02
. 140TE+02
. ta0BE+02
. 1409E+02
. 1408E+02
. 1412E+02
. 1412E+02
. 1416E+02
14 16E+02
. 1420E+02
. 1420E +32

TABLES AT
PRESSURE

. 1409E+02
. 1409E+02
. 1409E+02
- 1410E+02
.14 11E+02
. 1413E+02
. 1414€£+02
14 16E+02
14 17E+02
1420E+02
1420E+0Q2

[ABLES AT

X PRESSURE

©.58BSE+03
0.5885E+03
0.5886E +03
0.5888E+03
0.5890E+-03
0.5894E+03
0.5897E+03
0.5905E+03
0.5909E+03
0.5924E+03
0.5924€+03

J = 26
TEMPERATURE

0.5390E+03
0.5890E+03
S890E+03
. 3892E+03
S894E+Q10
5897E+Q3
590CE+02
.S90BE+01
0.5911€+03
0.5925E+02
0.5925€+03

goQooQ

J = 27
TEMPERATURE

0.58928+03
0.5892€+03
0.5893E+03
0.S894€E+03
0.5895%E+03
O.5898E+03
0.590QE+03
0. S905E+03
0.59C7E+03
0.8913E+03
0.5913E+03

J - 28
TEMPERATURE

0.5895£+03
0. 5895E+03
0.5895£+03
0.5896E+03
0 S897E+03
0 S900E+0Q
0.5901E+03
0,.5906E+03
0.59Q8E+0Q1
0.5912E+03
0.5912E+03

J = 29

TEMPERATURE

0.311B£+00
O.311BE+0Q
0.3108E+00
0.3087€E+00
0. 3060E+00
0.301B6E+00
Q.2953E+C0
0.2841E+00
0.2708E+00
0.2533E+00
0.2539E+00

MACH NUMBER

0.3061E+00
0.3061E+00
© JOS3E+O0
0.3035E+00
0.3010E+00
0.2973E+00
0.2913E+00
O.2B17E+00
0. 2689€+00
0.2597E+00
©0.2597€+00

MACH NUMBER

0. 3020E+00
0. 3020E+00
0.3014E+00
0. 3000E+00
0. 2980E+00
0.2952E+00
0.2902E+00
0.2828E+00
0.2731E+QQ
0.2713E+00
0.2713E+Q0

MACH NUMBER

0.2988E+00
O 2988E+00
0.2983E+00
Q.2973E+00
0.2958E+00
0 2936E+00
0.2892E+00
0.2830E+00
0.279SE+00
0.27S0E+00
0. 2TS0E+DO

MACH NUMBER

O 1499E+02
0. 1499E+02
0. 1499E+02
O 1499E+02
Q. 1493E+02
0. 1S5COE+02
0. 149BE r02
0. 1497E+02
0. 1494E+02
0. 1495E+02
0. 1495E+02

TOTAL PRESS

0. V499E+02
O Y499E+02
0. t499E€+02
0. 1SO0E+02
0. 1499E+02
0. 1SQ0E+Q2
Q. 1438E+02
0. 1499E+02
0. 1493E+02
0. {499E+p2
0. 1499E+02

TOTAL PRESS

O 3499E+02
0. 1499E+02
O 1499E+02
0. 1499E+02
0. 1499E+02
0. 1SO0E+02
0. 1498E+02
0. 1497E+02
0. 1492E+02
0. 149SE+02
0. 1495E+02

TOTAL PRESS

0. 1439E+02
0.1430E+02
0. 1499E+02
0. 1500E+02
0.1499E+02
0.3500E+02
0.1498E+02
0.1497€+02
Q.1494E+402
0. 1496E+02
0. 1496E+02

TOTAL PRESS

82
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U-COSINM

. 1000E+01
. 9999E+00
. 999&E+00
-9990QE+Q0
. 9933€+00
.9973€+00
. 9964E+00
. 9946E+00
.9937E+00
. 9896E+Q0
0.9923E+00

[oXeN-NeleNeoleoleNelal

U-CIOSINE

0. 1000E+0 !
©.9993E+00
0.9997E+00
0.99%4E+CD
0.9991E+00
0. 9986E+00
0.9283E+Q0
0.9977E+00
0.9292E+00
C.9980E+00
0. 1000E+0

JU-COSINE

0. 1000E+01
0.9999E+C0O
0.9998E+00
0.9996E+00C
O 9995E+QQ
0.9992E+00
0.9991E+00
0.9989E+L0
0.9992E+00
0 9995E~CC
0. 'DODE*#O1

U-COSINE

0 1000E+0¢
0. 1000E+01
0.9999E+00
0.9998E+00
0.9997E+00
0.9996E+00
0.9996E+00
0.9996E+00
0.9997E+00C
0.9989E+0C
0. 1000E+01

U-COSINE

v-COSINE

. OCQOE+00
. 1S79E-01
. 2939€-01
. 44BOE-01
. 5763E£~01
.TIG1E-O1
8512€E-01
1043E+00
1124E+00
1439€+00
. 1240E+00

ooo PKDCDC)ClO c o

V-COSINE

0.4576E- 18
0. 1266E-01
0.2273E-01
0.3452€-01¢
0.4283E-01
0.5352E-01
0.5747E-01
0.6743E-0¢
0.S994E-0Ot
0.6317E-0t
0.00C0E+00

v-COSINE

G. 0000E +00
0. 1006E~01
0. 1761E-0)
Q.2670E-01
0.32323E-01
0.3973E-01
0.4144E-01
O 4687E-01
0.40C1E-01
0 3449E-01
0.COQOE+00

V-COSINE

0.0000E+00
0.7526E-02
0.1277E~-01
0. 1929E -01
.2261E-0O1
2715E -0O1
.2726E-01
.2958E-01
.2290€-01
. 1370E-01
0.S085€E- 16

000000

v-CASINE

X

G.6000E+01
0.6000E+01
0.6000E+01
O 8000E+O!
O BOOOE+O1
0.8000E+0 1
0.600QE+01
0.6000E+01
0. 6000E+01
©O.6000E+Q1
0. 6000E +01

X

0 6250E+01
O 6250E+01
0 6250E+01
0.6250E+01
O 6250E+01
0 6280E+01
0.6230E+01
0.6250E+01
0.6250E+01
0.6250E+01
Q.6250E+01

X

0.6500E+01
©0.6500E+0
O G6SO0E+~01
0.6500E+01
0.6500E+0 ¢
Q.a500E+0!
0.6500€+01
0.6500E+01
0.6500E+01
0.6500E+0 T
0.6500E+0!

X

O 6750E+01
O 67S0E+01
0.6750E+01
0.67S0E+01
0.67S0E+01
0.6750E+01
0.67S0E+01
0.67S0E+O1
0.6790E+Q1
0.67S0E+01
0.8750E-01

Y

0. 0000QE+CO
0. 2000€+00
0.4000€+00
0.6000€E+00
0.BONOE+O0
0. 10008+
0. 1200E+01
0. 1400E+01
0. 1600E+01
O, 1BCOE+O1
0.2000E+01

¥

0.0D000E+Q0
0. 2000E+00
0.4000E+Q0
0. 5000£+00
0. B8000E +00
0. 000E+01
0. 1200E +01
0. 1400E+01
0. 1600E+01
0. 1800E+01
0.2000€+01

Y

0.COCQE +00
0.20C0E+00
0.4A000E+00
0.600C0E+00
0.BOCQE+O0
G. 1000E+01
0. 1200E+01
0. 1400E+01
0.16Q0E+01
0. 1BODE*O1
0. 2000E+01

Y

. 0000 +00
. 2000E +00
. 4000€+00
. 6000E+00
. 8000E+00
1000E+01
1200E+01
. 14COE +01
0. 1600QE+O1
0. 1800E+O1
0.20C0E+01

co0oOoO00CC



0. 14 10E+02
0. 1410£+02
0. V4 11E+02
0. 14 11E+02
0. 1412E+02
0. 141JE+02
0. 1413E+02
0. 1413E+02
0. 141SE+02
0. 1416E+02
0.1416E+02

= QUONANAMUIN -

-

VARIABLES AT
X PRESSURE

O.1411E+02
0.1411E+Q2
O.1411E+02
0.1412E+02
0. 1412E+02
Q.1413E+02
Q. 1414E+02
a.1415E+02
0. 14 15E+02
Q. 1418E+Q2
0.1416E+02

200D NANS DN -

VARIABLES AT
K PRESSURE

0, 1412€+02
D.1412E+02
0. 14126402
0. 1412E+02
0. 1413E+02
0. 1413E+02
0. 1413E+02
0. 1414E+02
0. 1414E+02
O.1414E+02
0. 1414E+Q2

—~OWONAUMELUN =

VARIABLES AT
K PRESSURE

0.1412E+Q2
0. 1412E+02
D. 1412E+02
0. 1412E+02
Q.1413€+02
0, 1413E+02
0. 1413E+02
D. 1414E+02
0.1414E+02
10 0.1414E+02
0. 1414E+02

VOB dON -

VARIABLES AT
K PRESSURE

1 r '413E+02
2 11JE+02

O 5896E+03
0.5896E+Q3
0.5896E+0]
0.5897E+03
0,5S898BE+03
0.5899E+03
0.5901E+03
0.5904E+03
0.590SE+03
0.5908E+03
Q.5908E+03

Jd = 30
TEMPERATURE

0.5837E+03
0.5897E+03
0.5897E+03
Q.5898E+03
0.5899E+03
0.5900E+03
0.5901E+03
0.5904E+03
O.5905E+03
Q. 5907E+023
0.5807E+03

J o= 31
TEMPERATURE

0.S89BE+03
Q.5898E+03
0.5898E+03
0.5899E+03
0.5899E+03
0.S900E+03
0.5901E+03
0.3902E+03
©.5904E+03
4.9905€+03
Q.5905E+03

g = 32
TEMPERATURE

0.5B97E+03
0.5897E+03
0.5898E+0Q3
O SBY9BE+D3
0.5899€+03
0. S900E+03
0.39902E+03
0.5904E+03
0.9905E+03
Q.S907E+03
Q.S807E+03

Jo= 3
TEMPERATURE

0.9901E+03
0.5901E+02

Listing B-3.

0.2967E+00
0.2967E+00
0.2964E+00
0.2958E+00
0.2947E+00
0.2931E+00
0. 2894E+00
0.2843£+00
0.2788E+00
0.2790E+0C
0.2790E+00

MACH NUMBER

0.2949E+00
0.2949E+00
0.2948E+Q0
0,2945E+0D
0.2938E+0D
0.2926E+00
0.2894E+00
0.2850€+00
0.2803E+00
0.2810E+00
0.2810E+00

MACH NUMBER

0.2940E+00
0.2940E~00
0.2940E+Q0
0.2939E+QC
0.2934E+40Q0
0.2924E+QC
0.2B9SE+00
0.2B57E+00
0.2824E+00
0.2822E£+00
©.2022E+00

MACH NUMBER

.2927E+0D
.2927E+00
.2929€+00
. 2931E+00
. 2929E+00
.2922E+00D
.2897E+00
.286BE+00
.2839E+00
0.2835E+00
0.283ISE+00

00000QO00O0

MACH NUMBER

0.2926E+00
0.2926E+00

1499E+02
. 1499E+02
. 1499E+02
. 1499E +02
. 1499E+02
. 1500E+02
Q. 149BE+02
0. 1496k+02
0. 1494E+Q2
0. 1495£+02
Q. 1495E+02

000000

TOTAL PRESS

0. 1499€E+02
0. 1499E+02
0. 1499E+02
O 1499E+02
0. 1499E+02
0. 1S00E+02
Q. 149BE+02
0. 1497E+02
0.1495E+Q2
0. 1496E+02
0. 1496E+02

TOTAL PRESS

0. 1499€£+02
0. 1499€E+02
0. 1429€+02
0 1500E+02
0. 1500£+02
0. 1499E+02
Q. 1498E+02
0.1496£+02
0. 1494E+Q2
0.1495E+02
Q. 1495E+02

TDTAL PRESS

0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 1439E+02
Q. 1499E+02
0. 1499E+02
0. 1498E+02
0. 1497E+402
0. 1496E+02
0. 149SE+02
0. 1495E+02

TOTAL PRESS

O 1499£+402
0, 1499E+02

83
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0. 1000E+Q1
0. 1000E +O1
0. 1000E+01
0.9999E+00
0.9999E+00
0. 9998E+00
0. 9998E+00
0.9998E+00
0.9898E+00
Q. 1000£E+01
O 1000E+O1

U-COSINE

0. 1000E+01
0. 1000E+01
0. 100CE+0O1
0. 1000E+01
0.999%€+00
0.9999£+00
0.9999€+00
0.9999E+00
0. 1000E+O1
0. 1000E+01
0. 1000E+01

U-COSINE

0. 1C00E+01
O 1D000E+01
0. 1000E+0 1
0. 1000E+D1
0. 1000E+01
0. 1000E+01
0. 10C0E+D 1
0. 1000E+01
0. 1000E+01
4. 10C0E+01
0. 1000E~01

U-COSINE

0. 1000E+01
0 1000E+01
0. 1000E+QH1
0 1000E+O1
0. 1000E+Q1
0. 'Q00E +01
0. 1000E+Q1
Q. 1000E+01
0. 1000E+01
©. 1000E+01
0. 1000£+01

U-COS INE

G. 1000E +O1
0. 1000E+Q

0.
a.
a.
0.
a.
0.
0.
0.
0.
0.
0.

2359E-16
$7Q00E-02
9561€-02
1437E-01
1651E-01
1943€E-01
1933E-01
20C0SE- 01
1474E-01
6657E-02
25C6E- '€

V-COSINE

0.
0.

0
a
o

0.
0.
0.
0.
0.
0.

0000E+00
4011E-02
6591€E-02
9867E-02
1103E-01
1283E-a1
126GE-01
1262E-01
8771E-02
2989€-02
OOQQE *CO

V-COSINE

Q.
Q.
0.
0.
a.
0.
0.
0.
Q.

]

0.

OOOCE+00
3134E-Q2
5308E-02
7814E-02
87S3E-02
9963E-02
8946E-02
9455E-02
63J41E-02

1824E-02
1239€-'6

V-COSINE

0.
qa.

a

a.
a.
0.
0.
0.
0.
0.
O-

OQOQE+D0O
1979€-02
328JE-02
4801E-02
S3I64E~02
6012E-02
S965E-02
$441E-02
3654E-02
1135E-02
QCOCE+00

¥-COSINE

"-

1196E-1§
1979E-02

0. 7000E+01
0 7000E+01
O 7000E+01
0.7000E+01
Q.7000E+01
0.7000E-01
0. 7000E~01
0.7000E+~01
0.7000E+01
0.7000E+01
0.7000E+01

X

0.7250E+01
0.7250E+01
0.7250E+01
0.7250E+01
0.72S0E+01
0.7250E+01
0.7250E+01
0.7250E+01
Q. 725QE+01
0.7250E+01
G.7250E+01

X

0.73500E+01
0.7500E+01
0.73C0E+01
0.7500E+01
0.7500E+01
0.7500E+01
0.7500E+01
0.7S00E+01
0.7S00E+01
0.7500E+01
0.7S00E+01

X

0.77S0E+01
Q. 77S0E+01
0.77S0E+D1
0.775CE +D1
0.7750E+D1
0.7750E+01
0.77S0E+01
0.7750E+01
0.77S0E+O1
0.7750E+01
0.77S0E+01

X

0.8000E+01
0.8000E+01

AEDC-TR-87-24

0.00Q0E +00O
0.2000E+00
0.4000€E+00
0.6000E+C0
0.8C00E+00
©. 1000E+01
0. 1200E+01
0. 1400E+01
O 16800E+01
0. 1800E+01
O 2000E+O1

Y

0.0000E+00
0.2000E+00
0.40Q0E+0O
0.6000E+00
0.8000E+00
0. 1OO0E+O1
0. 1200E+01
0. 1400E+O1
Q. 16CRE+O1
0. 18C0E+01
0. 2000E+01

Y

0.C000E+00
0. 2000E+00
0.4000€+Q00
0.6000E+00
O a0Q00E+00
0. 1000E+O1
O t200E+O1
O 1400E+O1
0. 1600E+01
a. 1800E+01
0.2000QE+01

Y

Q. COCOE +Q0
0.200QE+Q0
0.40C0E+00
0.60CQE+00
0.BOQQE+0Q
0. 10C0E+01
0 1200E+01
0. 1400E+01
Q. 1600E+01
0. 1800E+01
0.2000€+01

0.0000E+00
0.2000€+00
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'413E +02

1413E+02
0. 1413E+02
Q. 1413E+02
O. (413E+02
0. 141JE+02
0. 1413€+02
0.1413€+02
0. 1413E+02

-~ OVDNOW W

-

VARIABLES AT
J PRESSURE

1 0.1025E+Q2
S 0.102SE+02
8 0.106e7E+02
13 0.1236E+02
17 ©O.1329E+02
21 0.1377E+02
25 0.1401E+02
29 0.1410E+02
33 O0.1413E+Q2

VARTABLES AT
J PRESSURE

1 0.1023£+02
S 0.102SE+02
9 O.1065E+02
0.1237E+02
0.1329€+02
0. 137TE+02
0. 1402E~02
Q. 1411E+02
0.1413E+02

VARTABLES AT
J PRESSURE
1 0.1025€+02

3 0.1025E+02
9 O.1056E+02

13 0.123BE+02
17 O0.1331E+02
21 0.1379E+02
25 0.1405E+02
29 0.1412E+02
33 0.1413E+02
VARIABLES AT
J PRESSURE
1 0.1024€+02
5 0.1024E+02
9 0.1039E+02
13  0.1240E+02
17  0.1333E+02
21 0.1382E+02
25 0.1410E+02
29 Q.1413E+02
A3 0. 1413E+02

0.59Q1E+0Q3
0.5900E+03
0.5900E+03
0.5800E+03
0.5900E+03
0.5900E+03
0.5901E+03
0.5901E+03
0. 5901E+03

W = 1
TEMPERATURE

0.5381E+03
0.5382E+03
0.5443E+02
0.5679E+03
0.579TE+03
0.5856E+03
©.9885E+Q3
0.5896E+03
0.5901E+03

K = 3
TEMPERATURE

0.5381E+Q3
0.5382E+03
0.5440E+03
0.5879E+03
0.5797€E-03
0.58S6E+03
0.S888BE+03
0 5896E+03
0.5901E+03

K = S
TEMPERATURE

0.5381E~03
0.S3B1E~0I
0.5426E+03
0.58B1E+Q3
0.5799E+03
0.5839E+03
0.5890E+03
0.5898E+03
0.%900E+03

K= 7
TEMPERATURE
0.5381E+03
0 S380E+QJ7

0.5399E+03
0.5685E+Q3

0.5803E+03"

0.5863E+03
0.S8897E*03
0.5901E+Q3
0.5900£+03

Listing B-3.

©0.2928E+00
0.2930E+Q0
0.2929E+QQ
0.2922E+Q0
0.2B98BE+00
0.2B67E+0Q
0.2840E+00
O 2837E+00
0.2837E+00

MACH NUMBER

0.7585E+00
Q.7576E+00
0.7167E+00
0.5320E+00
0.4191E+00
0._3512E+00
0.3118E+00
0.2967E+00
0.2928E+00

MACH NUMBER

QO 7585E+00
0.757T7E+00
0.7188E+CO
0.831TE+00
0.4185E+00
0. I505E+00
0.3r08E+00
Q.2964E+00
Q.2928€e+00

MACH NUMBER

. 7SASE+QO
. 7982E~00
7293E+0D
S304E+0D
.4 160E+00
3475E+00
3060E+00
.294TE+QQ
. 2929E+0Q

o OlDC)C)pSDC)O

MACH NLUMBER

0.7SBGE+00
0.7SB7E+00
0.7487E+0Q0
.3.9279E+00
0.4130E+00
0.3428E+00
0.2953E+00
0.2894E+CO
0.2898E+C0

0. 1500E+02
0. 1S00E+02
0. 1500E+02
0. 1499E+02
0. 1498E+02
0. 1496E+02
0. 1494E+02
0. 1494€+02
0.1494E+02

TOTAL PRESS

0 *SO00E+02
0.'50DE+02
0. 1502E+02
0.14895+02
0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 1499E+02

TOTAL PRESS

0. 1500E+02
Q. 1S00E+02
0. 1502E+02
0.1499E+02
0. 1499E+02
0. 1499E+C2
Q. 1499E+02
0. 1499E+Q2
0. 1300E+02

TOTAL PRESS

0. 1500E+02
0. 1500€E+02
0. 1504E+02
0. 1499E+02
0. 1498E+02
0. t499€+02
0. 1499€+02
0. 1499€+Q2
0. 1500€+02

TOTAL PRESS

0. 15QQE+02
0. 1499€+02
0. 1508E+02
0. 1500&+02
0.1499E+02
0. 1499E+02
0. 1498E+Q2
O. 14928E+C2
0. 1498E+02

84

Continued

0. 1000E+(

0 1000E+C

0. 1CO0E+0 t
0. 1C00E+01}
0. 1000E+0
0. 1O000E+0 1
0. 1000E+01
0 +O00E+O1
0 1000E+01

U-COSINE

O 10C0E+01
0. 1000E+01
0. 1000E+01
0. 1000E+Q1
0. *0O00E+Q1
0. 1000E+0O1
0. 1000E+01
0 1000E+01%
0 1000E+01

U-COSINE

0.1000E 01
0. 1000E+01
0.9998E+00
0 9989€+00
0.9988€+00
0.9990E+00
0 9996E+00
Q. 10Q0E+Q1
0. 10Q00€E+401

U=-CGSINE

0. 1000E+O1
0. 1000E +O1
0.9994E+00
0.9955E+00
0.9953€+00
0. 9960E+00
0.9983E+00
0.95999£+00
0. 1000E+D 1

U-COSINE

0.1000E+01
0. 1000E+O1
0.9984E+00
0.9896E+CO
0.9494E+00
0.9307E+00
0.9964E+00
O 9998E+00
0. 1000E+01

.3293E-02
.48Q1E-02
.B364E-02
€012E-02
S96SE-02
.5441E-02
.36S4E-02
. 113SE-0Q2
.816BE-17

QCOOQOOO0L

V-CDSINE

0.0000€+00
0. 1209E-17
0. CO00E+00
0.0000E+00
0. 000QE+0Q
-0.16Q0E- 15
0.0000E+QO
0.2359E-18
0.Vt96E-16

V¥-COSINE

0.Q00QE+00
0.6132E-03
0.174%E-01
0.4721€-01
0.4869E-01
0, 4467E-01
0.2939E-01
0.9361E-02
0.3293E-02

V~-COSINE

0. 0XQE+00
0. 1060E -02
0.358BE-01
0.9502E -01
0.9730€-01
0.B36BE-O1
0.5768€-01
0. 165 1€-01
0.5364€-02

V-COSINE

0.C00RE+00
0.1162E-02
0.5664E -0 1
0, 1436E+00
0. 1454E+00
0. {360E+00
0.8512E-01
0.1933E-01
0.5965E-02

0 8000E+Q1
O B000E+01
O.B0O00QE+01
0.8000E«01
0.8000E+01
Q.8C00E+01
O.8000E+01
0.8000E+0O1
©.8000E+01

X

0.0000E~QQ
0 1Q0DE+O1
0 2000E~01
0. 3000E+01
0.4000E+0
0.5000E+01
0 6000£+01
0. 700QE+01
0.BOCOE+O1

X

0.0000E+00
0. 1000E+01
0 200Q0€+01
0.3000E+01
0.40Q0E+01
0. 5000QE+01
0.6Q0CE+Q1
Q. TODOE+01
0.8000CE+01

X

0. 0000E +00
Q. 1000E+01
0. 2000E+01
Q. 3000E+01
0. 4000E+01
Q.5000E+01
0.G000E+O1
0.7000E+0O1
0.8000E~O1

X

0.0000E +Q0
0. 1000E+01
0.2000E+01
0.3000E+01
0. 4000E+01
0.5000E+01
O 6000E+01
O.700QE+D I
0.9000€+01

0.4000E+00
0.&Q00E+CQ
0.80QQE~00
0. 1CQ0E+Ot
Q. 1200E+0O1
©. 14Q00E+O1
0. 1600E +O1
QO BOOE<O1
0 200CE+O1

Y

0.000QE+Q0
0 COCQE+OO
0. CO0E+00
0. 00COE+O0
0.0000E+00
0.0000E +00
0.0000E+00
0.0000E+00
0.0000E+00

¥

Q. 2000E+00
0. 2000E+00
0.2000E +0Q
0.2500E+00
0. 3000E+00
0. 3500E+Q0
0.4000E+00
O 4000E+CD
0.40Q0E+CO

Y

0 4000E+00
0.4000E+00
Q.4000E+00
0. 5000E+QQ
0.6000£+00
0.7000E+00

. 0.8000£+00

0. BOQOE+0OO
0. BOCOE+OC

Y

0. 6000E+Q0
0.6000E+00
0. 6000E+CQ
0.7500E+00
0. 9000E+Q0
0.10S0E+01
0. 1200E+01
0. 1200€+01
0. 1200E+01
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Listing B-3. Concluded

VARIABLES AT K = 9

J PRESSURE TEMPERATURE MACH NUMBER TOTAL PRESS U-COSINE V-COSINE X Y
1 0.1024E+02 O.53IB1E+QI O,75BTE+Q0 O.15COE+02 OQ.10QCE+Q1 O QOODE+O0 O QODOE+400 (.BCOGE+00Q
S 0.1023E+Q2 O0Q.53T9E+03 0.7590E+00 O0.1499€+02 Q. 1C0CE+O01 0©0.792BE-03 O.100Q0E+Q1 Q.BOQCE+QQ
9 0.1010E+02 0.5353E+03 O.T8SGE+00 O0.1518E+02 O.9965E+00 0.834TE-01 0 2000E+Q1 C.BOOCE+QQ
13 0.1244E+02 O.56P3E+03 0.5212E+00 0.149T7E+02 OQ.98B13E+00 0.192T7E+00 O.3000E+01 O. 1000E+Q1
17 0.1337E+02 .5B10E+Q3 Q.4023E+0C 0. 1494E+02 ©0.3B8B09E+0Q 0.13d5E+00 (.4000E+Q1 0.1200E+0Q1
21 . 1386E+02 .SBT1E+Q3 0.3301E<«Q0C 0. 1494E+02 0O.9823E+00 0.1872E+00 0.5000E+01 - 1400E+Q 1

Q
25 Q.1417E+02
29 0.1615£+02
33 Q. 1613E+02

.SBOSE+03 0.278BE+0C 0. 1494E+02 O©.9999E+00 0.1474E-~01 Q.700CE+01 - 1600€+Q1
.S901E+03 O0.2B4QE+00 0. 1494E+02 O 1000E+Q1 ©.3554E-02 Q.BCOOE+ON . 1600€E+Q01

(e FoRoRo] o]

(&
.5908E+02 0.2708E-0C 0. {491E+02 ©.9937E+00 ©O.1124E+00 0O BOOCE+0Q1 0.1600E+0Q1

[o]

]

VARIABLES AT K = 11

Y) PRESSURE TFEMPERATURE MACH NUMBER TODTAL PRESS U-COSINE V-COSINE EY ¥
1 0Q.1024g+02 Q.538IE+0D O0.7SBTE+O0Q O.1S00E+02 O, 1000E+01 O0.C000E+00 O0.0000E+00 Q. 1000E+Q1
S O 1023E+02 O0.5378E+03 0,7392E+0Q ©.1499E+02 O.1000E+01 0.2414E-17 © 1000E+01 0. 1000E+01
9 0,9622E+01 0.S280E+03 0.B220E+00 O.1499E+02 ©.9923E+00 0.1240E+00 O 2000E+01 0. 1000E+0Q1
13 0.1250E+02 0O.ST702£+03 0.5026E+00 O.148%S€+02 O0.9TOIE+00 0.2425E+00 O 300CE+Q1 0. 1230E+01
17 0,1341E+02 O.SB81TE+03 O0.39tTE+00 Q.1490E+02 OQ.STQO1E+00 0.2425E+00 O 4000E+01 Q. 1S00E+01
2% 0.1390E+02 O0.9876E+03 0.3210E+*00 Q.1493E+Q02 OQ.9TO1E+00 0.2425g+00 O.5000E+Q1 Q.17S0E+01
25 0.1430E+02 0.5924E+03 0D.2530E+00 O0.1495E+02 O 9923E+00 0.1240E+00 O.6000E+01 0.2000E+01

29 OQ.1416E+02 O0.S908E+03 0.27S0E+00 Q.1495E+02 O 1000E+01 0.2506E-16 0.7000E+01 Q0.2000E+D1
33 OQ.1413E+02 O.S901E+03 O0.2837E+00 O (494E+02 O 1000E+01 0.6166E-17 0.8000E+01 (.2000E+01
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Listing B-4. Grid and Initial Condition Generator (3-D)

1 1. PROGRAM ICFILE

2 2. PARAMETER{JD=33,KD=11,LD=21}

k| 3. DIMENSION R(JD.KD,LD),RU(JD.KD.LD).RV(JO ,KD,LD}
4 4. DIMENSION RW(JD.KD,LD).E(JD,KD.LD)

5 S. DIMENSION X{JD.KD,LD),Y{(JD,KD,LD),2{uD,KD,LD)
6 6. DATA G/1.4/ NC1/0/

7 7. GM1=G-1.

8 8. DELX=8./32

9 € FORM THE ‘X’ GRI1O ARRAY

10 9. DO 1 J=1,J0

11 10. DO 1 K=1,xD

12 1. 1F{J.EQ. 1) THEN

13 12. X{J,K.11}=0,

14 13. ELSE

15 14. X(J. K 11)=X(J=1,K,11)+DELX

16 15, ENDIF

17 16. 1 CONT INUE

18 C FORM THE 'Y’ AND "Z2' GRID ARRAYS

19 17. DO 2 J=1,d0
20 18. IF(X(J.KD,.11).LE.2.) YO=1,
21 19. IF(ACJ.KD,11).GT.6&.) YD=2.
22 20. IF{{X(J,KD.11).GT.2.).AND.(X{J KD, 11).LE.6.)) THEN
23 21. YOu 1. ¢{(X(J . KD,11)-2.)"0.25
24 22. ENDIF
25 23. DELY=Y¥D/(KD-1)
26 24, ¥Y(J,.1,11)=0.0
27 25. 2(Jv,1.11)=0.0
28 26. DO 2 K=2,KD
29 27. Y{J.K,11)=ay{J,K-1, 11)+DELY
30 28. 2(J.K,11)=0.0
31 29. 2 CONTINUE
32 C FORM THE ARRAYS OF NON-OIMENSIONAL CONSERVATION VARIABLES CONSISTENT
33 C WITH A FREE-STREAM MACH NUMBER OF 0.29
34 30. FMACH=0.29
35 at. FACT=(1 +.2+*FMACH=22)
36 32. PBARSFACT+«(-3.5}/G
37 33. Do 1000 J=1,J0
28 34, DD 2000 X=1,KO
39 35. R{J.K,11)=FACT*+({-2.5)
40 36. RU(U.K, 11)=R{J.K, 11)*FMACH=SORT [ {./FACT)
a1 37. RV(J.K,11)=2Q.
42 38. . RW(Y.K, 1t})=0.
43 9. E(J.K,11)=PBAR/GM1+ .5« (RU{J, K, 11)se2)}/R({J,K,11)

44 40. 20CO CONT INUE
a5 41. 1000 CONTINUE

46 C EXTRAPOLATE THE GRID & CONSERVATION VARIABLES INTD THE ‘Z‘ PLANE
47 42, DELZ=0.25

a3 43. 0D 100 L=12,21

49 44, 03 100 v=1,JD

50 45. DO 100 K=1.KD

s1 46. M=22-L

52 a7. X{JU.K,L)=X(J,K, 11)

53 a8, Y(J. K, M)=X(J.K,11)

54 aq, Y(J,K,L)=Y(J.K, 11)

55 50, Y{J.K.M)=Y[dJ,x 11)

56 51. Z(U, K. L}=2{J. K, 11)+0ELZ«(L-11)
57 sa. ZIJ. K, M)=-Z(J,K.L)

58 53. REJ.K.LI=RIJ. K, 11)
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Listing B-4. Concluded

54.
S5.
58.
57.
S8a.
59

60,
61.
82.
63.
64.
65.
66.
67.
8.
69.

100

R(J,K,M)=R{J.K,11)
RU(J . K,L)=RU(U K, 11)
RU(U. K, M)=RU(J K, 11)
RV(U.K,L)=RV{J.K,1t)
RV{J,K ,M)=RV(J. K, 11)
RW{J,K,LY=RW{J.K.11)
RW{J ,K,M)=RW(J.K.11)
E(J.x,L)=E(U.K . 11)
E(uy. K. M)zE(J.K, 1)

CONT INUE

NC 120

WRITE(20)NC1,G

WRITE(20)X,¥,Z

WRITE(20)R,RU.RV.RW. E

sToP

END
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Listing B-5. Execution and Input File (3-D)

L2781 2S81A DB (SUT . 0HNEE01 , 91, 7000601 4) . "EL2 D.MUDDLESTON' ,MSCCLASS=Z,
/(' SQLEVEL 2K 1, 1) ,CLAGE*X . TIME« (. B}, PASSIORD * 300000, PRTY =9,
' * UIERAL2SH] L OTIFVALZESL
fl
7SROUTE  PRINT RRTi0
li"nm ROOR D
L4
¢/ EXEC CRAY
+/sSYSIN DD 3
CRSUBNIT F(INPUY) MOLD MOTIFVIAL2601)
#71MPUT DD 3,0CR=8lXB1ZE-HLIEO
JOB.IN*A126817,T=0d4 . FL= 1500806 .
ACCOUNT , AC = 7800601 3, US~a12681 .
FETCH, P=F T8, DF = TR, ~
TEXT=’ DEM=AI 641 . TRIC. ICFILE. D1SP=RR’ .

D1SPOGE , DNaF T4, DF = TR, OC =87, ~
TEXT=’ DEN=AL 261 . TRICI .. QUTF ILL, DISP+BIR" .

AoF
s gg wnzmx-m.m:mm.mvm

2,7

EoF

27 0D %

INPuTS

MW« 2500 . MNP=3580,
JK=33. KMsg=11, LMAN-24,
PREF=15.9. TR R=100, .,
WPSEQe1, IFYPRTat.
Didie0. 8, DIS4+9,30.
DYCAP<E. ¢, PCOMAN=19,0,

NSPRTe10, STOPL2-1.E-20,
INVISC(1)0. [MISC(R) 6, INVISCI2) ~0,

PPRYSED
JELPICL,1.10°1,03, 8, JXIPI(1.3,1)=1,13.8, JPORD(1.1) 8,

JXLPI(L.2.80L.31.20, IPORDIZ,1) 08,
SEMD
EDOLIMDS
UskEg-a,
JLII‘(H'!- JTWE(L =4, JEIGM(L) =L,

JKLOW(L)aR, JXHIGHI1~1®,
JLLGU L) =8, JLMICH(1)e28,
PRESSJ (1) =9, 7242867, TEWJI(1)=1.6,
JLINELR)=3D, JTYPELT) =8, JELIaN(R) =~1,
JELOMCR)2d,  JKHIQH(2)o 16,
JLLOW(R) 3, JLHIGH(J) =3B,
PREISSJIC(R)=0.67088, TIFPJ(R)=1.0,

=8,
KLINE(2)=1, (1)-58, KBIOMi1) 1,
KJLOU(L =1, KIM1GH(1)eX2,
KLLOU(L) =2, KILWIGMC(1)21,
KLINE(2)=11, KTYPL(R)+80., KOION(RI>=1,
KJLOU @)=y, KJIMIQH(R)Z],
tBeg, KIWICMCRI-RL,
MLIZAR,
LLIMNECL) =1, LTYPE(1) =50, LEIAN(L) L,
LJLOMC ).ll LMICH(L 33D,
LXLOM(1) eS8, LKMION(13=10,
LLINECB) e, LTYEL(T) LOIAN(R) >4,
k. (31e1, LINIOM(E )-n
LXLOU(R) =2, CLXNIGH(RI=10.
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Listing B-6. Diverging Nozzle Qutput (3-D)

MNAMEL1IST INPUTS.

orsa2 - Q4 COOQOCE+LO IFXPLYT = [o] INVISC = Q4 0 Q
DIS4 . 0 3000CQE+00 IFXPET = 1 LAMIN = 0 0 0O
DTCAP - O SO0Q0CE+O1 IVARDT = 2
GANMA = QO 140000E+01 JMAX = 33
PCOMRX = Q. 100000E+02 KMax - 1"
PR - Q 720000E+00 CMAX = 21
PREF . 0. 150000E+02 L2PLOT = o]
PRY - Q. 90CA00E +CO NBCSEG = Q
RE - Q. 000000E+00 NC = -1
STOPL2 = Q. 100000E - 19 NMAX = 2500
TREFR - Q. 10000QE+03 NP = 2500
TSUTH L] Q. 198600E+03 NPSEG L 1
VRAT = -D 666BBT7E+DO NSPRT - 10
NUMOTY = 0
NAMELLIST PRYSEG.
JRLP1 1PORD
Ji JB JS Ka K8 KS LA LB LS J K
1 1 as 1 ] 1" 1 1 21 ' 2 1
Listing B-6. Continued
NAMELI5T BOUNDS.
JSEG JLINE JKLOW JKHIGH JLLOW LHIGH JIYPE JSIGN PRESSJ TEMPY
1 1 2 10 2 20 o] 1 0 7142BEE+O0 Q. 100000E+Q1
2 a3 2 10 2 20 o] -1 QO 672850€+00 Q tO0CO0E+O1
KSEG KLINE KJLOW KUHIGH KLLOW KLHIGH KTYPE KSIGN PRESSK TEMPK
1 1 1 33 1 kA S0 1 0. COOCDOE + 00 0 CO0CODE»Q0
2 11 1 33 1 21 S0 -1 0. 000CO0E +00 O CODCDOE+ 0O
LSEG LLINE LJLOW LJHIGH (LKLOW LKHIGH LTYPE LSIGN PRESSL TEMPL
I 1 t 3 2 10 SO i 0 COO000E +0Q O COOCCOE+0C
2 21 1 33 2 10 5Q - Q COOCOOE+0Q O QOOCCOE+0C

Listing B-6. Continued

GRID PATCHES

J-PATGHES MINTMUM MAXTMUM
J K [ v K L
1 2 2 2 32 10 20
K-PATCHES MINIMUN MAX 1MUM
o K 8 u K L
1 2 2 2 32 10 20
L~PATCHES MINIMUN MAX IMUM
J K L J K L
1 2 2 2 22 10 2Q

39
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counrt

10

20

30

40

S0

60

70

8o

30
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
20
330
340
350
360
370
320
330
100
410
420
430
440
450
460
470
480
490
500
510
520
S30
S40
550
560
570

0.5000E+01
0.5000E+01
0.5000E+01
D BOODE{O1
© 5000E+01
0 5000E101
O S5000E+Q1
0.5000E +01
O 500DE+01
0.5000E+01
O B000E 01
0.5000E+01
0.5000E+01
0.S000E+0Y
0 S5000Ev0"
O EOODE+01
O S000F+01
© S5000E101
O 5000E+D1
O 5000E+O1
0.5000E+01
0.5000E401
0.5000E+01
0.5000E+0
0.5000E 101
0.5000E+01
O S5000E101
O 5000E+01
0.5000t+01
O.5000E401
0.5000E+01
0.5000E+01
0 S5000E+01
0.S000E+01
0 5000€*01
0.9000E+01
0.5000E+01
Q.5000E+01
O SC00E+01
O BCOOE+O1
0.5000E+01
0. 5CO0E+CH
0 5000€Es01
O SCOOE+01
0. 5000E+0 1
& SOOOE+O1
0 S5000£401
O SO00E+O01
O SO000E+01
0 S000E+O1
0 SO000E+01
0O SO00E+O1
O SOO00EO
0.S000E+01
O SO000E+O1
0 SO00E+01
0 SOO0E+0!

L2

o

o.

o
o
o
o
o
o
0

0.

o
o
o
[1]
(o]
o
(o]
(o]
Q
o
o
o

0.

o]

0.

(o]
o

.

o

0.

o
o

0.

]

Q.

o]

0.

o

0.

o

0.

0

0.
0.

o

o.
0.
Q.
0.
0.
o.

o

.
0.
0.
0.
0.

RES$ IDUAL

2396E-03
1759k -03
1776E-03
$372€-04
B934F-04
5369€E 04
26 1R8F -04
2495E-04
1679k -0
1803E-04
1773E-04
1360F - 04
1085E 04
9721E-05
9527€-0%
BUS2E -Dh
94948F-05
BG7BE 05
BOIE-05
7431E-0S
F104E-05
6863E-05
6424E-05
&151€-0%
$761L 05
S461€-05
5208E 0%
49L1E-08
4821€E-05
4S44E 05
4292E-05
4416E-05
3811E-D8
365AE-05
3437E-05
3235E-05
3144£-05
2971F-05
2900E - 05
2846F-05
2737€E-05
2739E-05
26 34E-05
2504€-05
2513E-05
2408E-05
23348E-08
2250€E-Q5
2157€-08
2124L-05
20%9F-03
2046E OS
20417E-0Q5
2036E-05
206 7€-05
206 1E-D5
2072E-08

MASS FLUX

-0 60D6E-02
D 4607E-02
0.6096E-02
0 1197€E-03
~0 3179E-02
O 200BE-02
-0 1574€-03
O S143E-03
O 1659E-03
-0 4415€E-02
0 6246€E-03
-0 4084€E-03
O 1871E-03
-0 1529E-03
-0 2066E-03
-0 2577E-03
-0.2573E-03
-0.2207€-03
-0 1873E-03
0.1746E-03
-0 1736E-03
-0 1714E-03
-0.1635E-03
-0 51BE~03
O 1404E-03
-0 1320E-03
0. 1258E-03
-0.1197E-03
-0 1131E-03
0. 1063E-03
~0 9986E-04
~0.9394E-04
-0.8863E-04
-0.8369E-04
-0 7BAGE-04
-0.7419€-04
-0 6983€-04
~0 6571E-04
*0.6179€E-04
-0 SBI7E-04
=0.9482€E-04
-0.51S4E-04
-0 4BA311E-0O4
-0.45S8E-04
-0.4288E-04
-0.4029E-04
-0 378BBE-04
-0 3563E-O4
=0.3349E-04
-0 3148E-04
-0.2960E-04
-0 2779E-c4
“0 2612E-04
-0 2459E-04
=0.2309E-04
-0.2166E-04
-0 2038E-04

Listing B-6. Continued

Q.
0.
0.

o
¢
o
o
o

0.
0.

o
o

o.
0.
0.

o

0.

o

0.

(o]
o

0.
0.
0.
a.
0.

o)

0.
0.

[+]

0.

o

0.
(o8
0.
0.
0.
o.
O.

o]

0.
(o8

[¢]
(o]

0.
0.
0.
o.
0.
0.
(o8

o

0.

o

0.

o

0.

X

1055F -02
9313E-02
1514F-01
SE662E-02
1075E-02
2992€-03
2972k -02
3600E-02
2985E -02
1944E-02
1369E-02
{4%6E-02
1624€E-02
1551E-02
1348E-02
V151C 02
1028E -012
9721E-03
924/E-03
BSG6E-03
1799€-03
7096E-01
63506E 03
6037E-03
5620E -03
G208F -03
4802E-03
4436E-03
4105€-03
380SE-03
3538E-03
3289E-03
3049E-03
2B30E-03
2835€-02
2451€-Q3
2278E 03
2123€-03
1979€-03
1844F-03
1718€E- 03
1601k -03
1494E-02
1397€E-03
13Q4E-03
1214€-03
1136t-03
1064E-03
S928E-04
9298¢ -04
AR76E-04
Bi31E O4
7594¢E-Q4
7098E-04
6G39E -04
6231E-04
%B4/E-04

MUMENTUM FLUXES
Y

O 6866E-OI
©.9360E-02
O 18B3E-01
O B4SGE-0Q2
~0 1059L-02
-0 V1296E-02
D 1528E-02
1547F-02
3353L-02
1680E -02
9373E-03
1318L-02
1409E-02
1255E -02
11R9F-02
1025€ 02
B4GGE -03
7932E-02
7538E-03
7051E-03
G619€-03
R7RGE-03
S063C Q3
4903£-03
4594E-03
4044E-03
ABQQF =03
J5B2E-03
J117E-03
2926E-03
2876E-03
24RBE-03
2207€-03
2264E -03
2088€E-03
1734E -03
168BE -03
1679E-03
1473€-03
1348E-03
1286E-03
1156€E-03
1122£-03
. 1092€ 03
B956E-04
B232E-04
9227E-04
8205E -04
6205E-04
6S17E-04
7113E-04
9935E-04
0.4SEQOE -04
O 4978E-04
0,.4890E -04
O 4823E-04
0.4128E-04

OC0COO0O0O00O00T000D00O0000VO0OO0O000O00O0OODOZ0O0CO0ODO00

z

-0.1083E+00
0.2737E+00
O 11G6GE+O1
-0 7529€+00
0. 1111€+00
-0 2535E+00
-0.8288E-01
0 1631E+0Q
-0. 1203E+00
-0.4301E -01
-0 3076E-01
-0 5238E O1
O S69BE-01
=0 1403C-01
-0 4127E-O1
-0 3302€E-01
-0.9219€-02
=0.1567E-01
-0 1732E-01
-Q 6974E-02
-0Q.298B8BE-01
-0 40BO0E- 01
0.4124€-02
-0.7495£-02
=0.4594E-01
-0.2B76E-01
O 1105E-01
=0.1886E-O1
-0.5827k-01
-0 1397€-01
O 1GOJE-O1
-0 2982E-O1
=0 7382E-01
O0.6GISE -02
0.2107E-01
-0 5338E OV
=0 9236E-O1
O 4251E 01
0.1601E-01
-0,9685€-01
-0 9S17E-01
O 8257€E-01
=0 75Q7E£-02
-0 1785E+00
-0,6181k-02
0 9625€-01
-0.5205€-01
-0 4545£+00
0.2062€+00
O 7S70E-01
=0. 13STE+QO
0.B45BE+0C0
0.3671E+00
0.3287€-01
-0.3791€+00
0 §623E-01

ENERGY FLUX

<0.

o
o
(o]
-0
-Q
o
o
o
-0
-0
o
-0
-0

-0.

-0

[+]
-0
-0

-0.

-0

-0.

-0
-0
-0
-0
-0
-0
-0
-0

[+]
-Q
-0
-0
-0

o.

-0

0.

-0
-0
-Q
-0
-
-0
-0
-0

(o]
-0
-0

(o]
-0
-0
-0
-0
-0

-0,

8072L 02
698DE-02
B797E 02
42RAE-03I
4197E-02
2545F-N2
5921E-04
YGO8E V3
A313E-03
42239f 03
6R3AF-03
JB6G3E -0)
482%kE-04
4961E-04
1364E 03
2148F-03
2204C 03
1/61E-N2
137T1E-02
1268L-03
1323€-03
1353€E-03
1299€-03
1191E 03
1086F-03
1020E 03
98 14E =04
34317€-04
BY91/E-04
BIT4F-04
7852E 04
FIBLE -04
638GE-O1
G816L 04
6240E-04
58770 04
S533E-04
5210 -ud
4898E-04
4G1YE-04
4359F-04
4100E 04
3I8L0E =04
3626E-04
d410E-08
3212F-04
3020 04
2841L-04
2672F-04
251915E-04
2304E-04
2219€E-04
2087E 04
1968E-04
1447L-04
173E-04

0.2625£+00 -0.1830E 04

MAX PERCENT
VARIATION

0.4441E401
0.3277E+401
0.214E+0!
0.1219E401
0. 1363E+01
0.708B0E+00
0.3135E¢00
0. 1865E+00
0.2209E+00
0.3214E+00
0.2669E+00
0.20B6E+00
0.1385E+00
O 1167E¢00
0. 1256E¢00
O 1475E+00
0.146BE+QO
O.1311E400
O 1178E+00
© 1111E100
O 10BRE+00
0.1074E+00
0, 1031E+00
0.9648E-01
0.9068€ -01
O B8623E-01
0.8220€E -01
0 7840£-01
0.7469E-01
©0.7056E -01
O G6643E-01
0 68302E-01
O S881E-01
0.S642E-01
0.5337€-01
0.5060E -01
O 4764E-01
©.4487E-01
0.4251L-01
O 4009E-01
O 3771E-01
O 3567E-01
© 3363E-01
O 3155€-01
©.2581E-01
0.2819E-0}
©.2639€E-01
0.2563€-01
0 2633E-01
O 2J35E-0)
O 2134E€E-01
© 2185€E-01
O 2428g-01
O 2645€-01
O 2796E-01
0.2639E-01
0.2714E-0}

MAKX LOCATION

9 i0

32 10
2 2

32 i0
32 10
5 10

32 9
2 2

32 10
32 10
10

10

N
~
VWY OOV WL

20
20
20

ve-L8-H1-0Q3V
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580
590
600
610
620
830
640
650
€60
670
680
690
700
710
720
730
740
750
760
770
780
730
aoo
810
820
830
840
8s0
860
810
880
880

910
920
930
940
850
260
870
280
890
1000
1010
1020
1030
1640
1050

1070
1080
1080
1100
1110
1120
1130
1140
1190
1160
1170
1180
1190
1200
1210
1220
1220

©.B000E Q1
0.5000k+01
©0.S000E+01
© S5000€+01
O SO00E+O1
0. 5000E+01
0,5000E+01
0.5000E401
0.5000E+01
0 SOOOE+O1
O 5000€+01
0.3000€+¢01
0.5000€+01
G 50C0€+01
0 SOCOE+O1
0.5000€ +01
0 BOOOE+01
0.5000€E+014
0.5000C+01
0 SOQQE+O01
0 S000€¢01
0. %0COE+01
0 S000E+01
0.5000E+01
0. BOO0E +O1
0.5000€+01
0. SO00E+01
0 SOCQE+Ot
0.5000€+01
©.5%0Q0E+01
O S000E+0O1
©.5000E Q1
0.SO00CE+01
0.5000E+01
O.5000E+01
0.5000€+01
0. SOD0E+01
0 SO00E+01
O S000€+01
0 SO00E+01
0 SOCOE+O01
0 S000E+Of
0.5000E+01
0.5000€+01
0.3000E+01
0.5000E+01%
0.5000€+01
0,5000€+01
O SOCOE+0!Y
0 S000E+01
0 SOO0E+01
0.5000E +01
0.35000E+01
0,5000E+01
0.5000L+01
0.5000E+01
0.5000E+01
0. SO00E+01
0.5000E+01
0.5000E+01
0.S000E+01Y
0.%00QE+01
0, SO00E+01
0.5000€+01
£ 00E+01

QOE+01

O 2064E -05
0.20%3E-04
0.2024E-05
0.2014E-05
0.1968€-05
0.1872E-05
0.1938E-05
0.1991€-05
0. 1939E-05
0. 1966€-05
0.1967€-05
O 2001E-05%
0. 1998€-05
0.2027€-0S
0 2018E-05
0 2030€ 05
0.2019£-08
0.2019E-05
0 2011E-05
0.2009E-03
©0.2008€-05
O 2009E-0%5
0.2022E-05
0 2025€-05
0.2047E-0%
0.2047E-05
0 2073€-05
0 2067E-05
0.2091£-05
0.2078E-05
0.2089E-05
0.2001E-0%
0.2104€-05
0.2085E-05
0 2310€-08
0.2095€-05
0.2123E-0S
0.2112€-05
0.2140E-05
0 2133£-05
0.2158€-05
0 2152€-05
0 2171€-0%
O 2168E-05
0.2181E-03
0.2180€-0S5
0.2188E-0S
0.2193E-05
0.2198€E 05
0.2308€-05
0.2208E -0%
0 2227E-05
0 2223E-05
0.2246E-05
0 223BE-DS
0.2264F-05
0 22S52E-035
0.22R0E-05
0 2265E-03
O 2?94E-05
0.2278E-05
0.2208E-053
0.2292€-05
O 2322E-03
O 22038€-05
O 2337€-0%

O 1917€-0a
-0.1738E-04
-0. 16BBE-04
0. 1588€-04
-0 1492E-04
-0 1401E-04
~D.1316€-04
=0 1236E-04
0. 1162E-04
-0 1092E-04
-0 1024E€-04
-0 Y9606E-05
-0 9049E-05
-0.A503E-03
-0 7959E-05
*Q.7476E-05
-0 7043E-05
-0.6612E-03
0.6194E-05
-0 5B16€E-05
-0 5472E-05
-0.514GE-05
-0 4B23E-05
=0.4517E-05
-D0.42%1£-05
=0.4009€-05
0.3752E-05
-0 3506€-03
-0.3306€-05
-0.3120€-0%
-0 2916€-05
©0.2725E -08
-0 2568E-05
-0.2425E-05
-0.2271E-05
-0 2119E-0S
-0.1991€-05
-0 18BGE-05
-0 1771€-05
~0.1645€-05
-0 1543E-05
0.1468€-0%
-0.138QE-03
-0 1277€-05
-0.1197€-05
-0 1131E-05
-0 107GE-05
-0 9335E-08
0.92678-06
-Q BR41&-06
=0.8400E -06
-0.7744E-06
-0.7159E-06
-0 6846E-06
-0.6570€-06
-0 6037E-Ob
-0 5528E-0G
-0 5296E-06
0 S133E-086
-0 4717E-06
O 4274E-06
-0 4081€-06
-0 4DOSE-06
-0 3I70GE-06
-0 3305€-06
=0.3127€-08

Listing B-6. Continued

0.5453E-04
0.5090€E-04
0.4796€-04
O 4508E-04
O.4195E-04
0.3919£-04
0.3698E-04
O 3477E-04
O J3240E-04
0.3025E-04
0.2849€-04
0.2683E-0a
0.2512E-04
0 2333€- 04
0.219%E-04
0.2086£-04
0. 1949E-04
0.1800E-04
0.1696€-04
0.161BE-04
0.1513E-04
0 1394€-04
O 1310E-04
0 ¥253€-04
0 1179€-04
©.1083E-04
0. \00B8E-04
©0.9698€-05
© 9219E-05
0.B409E-05
0.7750€-05
D.7514E-05
O 72t0E-05
0.6542E-05
0.5969E -06
0.5802E-05
0.9636E -05
0.5122€-05
0.4597E-0§
0.4449€-05
0 4415€-0%
O 4036E-05
0 3530E-05
0.3396€-05
0 3464E-05
0.3192E-05
0.271%€-05
0.2592€-05
0.2708€-05
0.2%38E-03
0.2105E-05
0 1943E-05
0 2097€-05
0 2038BE-05
0 1646E-05
0 1441E-05
0.1614€-05
0 1651£-05
O 1299€-0S
O 1057€-05
O (228E-0S
0.1341E-0%9
0 1043E-0S%
0 7692&-06
0.9413E-06
0 1090E-05

0.3277€-04
0.3694E-04
O 422BE-04
0 3062€-04
0.2134E-04
0.3019E-04
0.3292€-04
0.2243E-04
0.1664E-04
0.2248E-04
0.2545€-04
0. 1982E-04
0 1272e-04
0.1382€-04
0.2094€-04
0.1863E-04
0.7673E-05
O 8238E-09
©. tB29E-04
0. 1584€-04
O 4643€-05
O S383E-05
O 1428E-04
0.1344E-04
0.4391€-05
0 2320€-05
O 9866£-03
0 1291E-04
0.4480€-05
-0.1005E-05
0 §909E -05
0.1261€-04
0 40Q3E-0S
~0.2B74€-05
0.4703€-05
O 1130E-04
0.4197€-05
-0 3362E-05
0 1991€-05
0 9789€-05
O S5359E-05
0 3691€E-05
-0 7803€-06
O.B743E-05
0.6452€-05
=-0.3922€-05
-0.2775E-05
0 7560€-05
0.7057€-05
-0 3397E-05
-0 4215E-0%
0.5782€-05
O 7836E-03
-0 2195E-05
-0.5573E-05
0 3813K-03
0.828AE-05
-0 B68BE-06
-0.6847E-03
O 1950E-Q5
©.A582E-0%
O.47TBE-06
-0 TOB7E-0S
O 1477E-06
© 8356E-05
0.2043€-05

~0.3323E-01
0.3160E+01
=0.2019E+00
0. 1631E+C0
-0.1503E400
0.2834L+0C
-0.1701£+01
0.7846€E-01
-0 5250E+00
0.7125E-01
0 6226E+00
=0.8251E-02
0. 11COE+O1
=0 8379€-01
0 2562E€¢00
-0 1398E+00
O 2456E+00
-0 392%E+00
0 1200€+00
-0.6070E400
O 7766E-01
O JISUIE+O1
© 1447E-0%
0 8314€+00
-~0.4684€-01
0.3770E+00
-0.1254€+00
0 242BE+QO
-0.2522€+00
0.1540£+00
-0.54 {1E4+00
0.8261E-01
-0.356H€+01
0.3168E-01
O 1218E+01
~0,.2511€-01
0.4260E+00
-0.9896E-01
0.2953F+00
-0 2194€+00
0.1681€+00
-0 377BE+0Q
0 1149€¢00
-0,1967€+01
0 4826€-01
0.2608€+01
-0.8740E-02
0.5148E+00
-0.7387€-01
0 3203E+0D0
-0 {TYIE+O0
0 2027€+00
-0 3502£+00
0 1231€+00
-0 7825€+00
0.6832E-01
0 2454€+01
O 7251E-02
© 7733E+¢00
-0 S5870£-01
0.3J35tE+00
=0. 13151£+00
0.233SE400
-0 294SE400

1422E400

GI0AEI100

-0.1536E-04
-0.1440E-04
-0. 1351£-04
-0 1271E-04
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=0.9814E-0%
-0.V{7E-0S
O 9482E-05
O 4128£-08
-0,9074E-05
-0,5313E-05
O 8543E-05
0.6167E-05
=0.7873E -08
-0.7247E-05
0.7090€-05
0. 79689E -05
-0 62BGE-05
0 BBO7E-O5
0 5189€-05
0.9455€E-05
-0.4345€-05
-0 9962E-03
0.2996E-05
O 1041E-04
-0 2061E-03
-0. 1071E-C4
O 6862€-06
0.1073€-04
O 4754k -06
O 1103E-04
-0.1663E-05
0.1048E-04
0.3029E-05
-0.1071€-04
-0 4092€-05
0.9797€-05
0 5319e-09
=0.9656E-0%
-0.6556E-05
0 8770€-0S
0. 7202E-05
-0.7946E-05
-0.8B4RE-05
O 72S1E-0S
0.8801E-05
=0.5Y942€-05
-0. 1053E-04
0. 5048E-05

0,
-0.

o

-0.

o

0.
-0.
0.
-0,
0.

-0

0.
-0.
0.

-0

0.

[¢)

0.
0.

-0

0.

-0

0.
-0.
0.
-0.
0.
0.
0.
0.

-0
o]
-0

0.

-0

0.
-0,

o]
-0
o

0.

-0
o

-0.
0.
-0.
0.
-0.
0.

-0
[+]
o

-0.
0.
-0.
0.

-0

0.
-0,
0.

-0

1818L+00
38 {9E+Q0
1123€+00
(S 12E+01
S5118€-01
3741E+01
4027E-02
SO42E+4Q0
678JE-01
33 11E+00
1742400
1969E+00
3J0B4E 100
1319E+0Q0
8670F +00
6955E-01
4905E+01
9343E 02
T76SE+00
$333€-04
3406E+00
1296£+00
2469E+0Q
30 10E+00Q
1394E400
S$286E+00
86BGE-O1
2433€402
2587E-O1
{OVOE+O}
3740t -01
4161E+O0
1108E+0Q
2517€+00
2219E100
1728E+00
5436E¢00
9384€.-D)
1309€+01
4289E-01
95 (4E+00
1781£-01
S563E+00
9S35E-01
2735400
1839E+00
1890E+00
4002E+00
1158E +00
1250€+09%
3255 -01
3269E+01
2022€-02
5142E+00
6714E-01
3602E+00
1744E+00
1943E+00Q
2931E+Q0
1370E+00
9688E+D0

=0.
-0
-0.

-0
=0.

o
-0.
-0.

0.

-0.
-0.

-0
=0.

-0
-0.

o
-0.
-0.
-0

=0.
-0
-0

-0.
-0
[¢]

-0
-0

o
-0
-0
-0.

[¢]
=0
-0.
-0.

[¢]
-0
-0
-0.
=0.
-0
-0.
=0.
-0.
-0.
-0
-0

1595E -08
4166E-07
12086€-07

.27B7E-07
.8058E-08

4041E-07
1849E-07

.2477E-07

1847€-07
JI6T9E-Q7
258SE-07
2116E-0O7

.2212E-07

2992E-07
J405€E-07

. 1745€-07

2516E-07
2096E-07
4148E-07
1196€-07
2744E-07
1271E-07
4526€-07

.2SBOE-Q8B

3079€-07
T412E-08
4430E-07
1062€ -07
3415E-07
3522E-08
4134E-07
2315€-07
3292£-07
JI578E-08
4159E-07
2968E -07
229BE-07
16 14E-07
4633€-07
J135E-07

.7006E-08

2811€E-0O7
407T1E-07
3660E-07
J647€E-08
2870£-07
3862€ -07
$341E-07
3371E-0M
1401E-07
1729€-07
7B01E-0O7
(167E-09
4134E-04
1554€-08
9107E-07
1474€-07
4792€ 08
1123€E-07
7725€-07
S719E-07

0.4085&8-01
0.4352€-01
0.4893E-01
0.4823E-01
0.S190E-01
0.5056€E-01
©.5598E-01
0 9127E-09
0.5B01E-O1
0O Z126E-01
0.5794E-09
0.5013E-01
0.5474E-01
0.4852€E-01
0.4922E-01
O A4786E-0O1
0.5246E-01
0.5695E-01
O 6012E-01
0.6429€-01
0.6618E-01
O B6942E-01
0.7144E-01
0.7365E-01
0.7433E-01
0.7533E-01
0.7285E-01
0 7541E-01
0.6843E-01
0.7134£-01
©.6377E-01
O.6411E-O1
0.73180E-01
O.7254E-0O1
0 8656E-01
0.8420£-01
0.9826E-01
0.9366E-01
O (0JGE+0Q
0. 1018E+00
0. 105S7E «00
0. 1069E +DO
0. 1007E+00
0. 1102E 00
0. 1002E+00
0. 1074E+00
0.9587E-01
0. 104 E*DO
0. 1062E+00
0. V174E400
0. 1205E+00
0 1256€+00
0. 13B8E+00
0.1389€+00
0. 1502€+00
0. 1469E400
O 1563£+00
O 1524E+¢00
0. 159SE+0O0
0. 1540£+00
0. 1624E+00

COUWRODVVDLWOVUA WO D DOWDIWICO DV OLEL D WD ROWELDDO DI IUODOVWOWDWOWDOEWRWLDW
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MANUN N~NNNNSNSN DN RN NN

¥2-48-41-003v



14

K

S OUERAOUN &N =

K

“«OVRNBNBEUN -

-

K

1
2
3
i
S
6
7
-]

9
10
11

| 4

& UN -

[TERAYIOM NUMBER

VARIAQLES AT
PRESSURE

O 1017€E+02
0. 1017€+02
0 1017€+02
O 1017€+02
0.1017E+02
0.1017€+02
Q. 1017€+02
0 1017E+0Q2
0 1017€+02
0. 1017E+02
O 1017E+02

VARIASIES AT
PRESSURE

0 1017£+02
0.1017E+02
0 1037€+02
0.1017E402
0.4017E+02
0. 1017E+02
0 1017E402
O 1017E+02
0. 1017E102
Q. 1017€E+02
O 1017E+02

VARIABLES AT
PRESSURE

0 1017E+02
0 1017E+02
0.1017E+02
0.1047€+02
0 1017E+02
0 1017E+02
O 1017E+02
O 1017E+(02
O.1017E+02
O 1017€+02
0 1017€+02

VARTABLES AT
PRESSURE
0 101BE+02
0 1018402

0 1018L+02
Q. 1018E+02

L. J = 1
TEMPERATURE

©.8950E102
0.8950E+02
O B9SOE+O2
O 8950£+02
0.8950£402
0.8950E+02
0.8949€¢02
0.8949E+02
O 8349E+02
0.8949E+02
0.8949E+02

L., J = 1
TEMPERATURE

0 8950e+02
O BS50E+02
O 8950E+02
0 B4950F+Q2
0.8950E+02
0.8950£+02
0 B9ISOE +12
O HISOE+02
0.8950€+02
0.8950E+02
O BI9SQE+U2

L, o = 1
TEMPERATURE

©0.8950E+02
O B950€102
0.8950F+07
0.895CE102
0.8949E+02
0.8949E102
O 8949E+02
O B949E:102
0.8943E+02
0.8949E+02
O B949:4+02

L, u= 1
TEMPERATURE
0.8951€+02
O 8B9S1€+02

O B9S1E+02
0 B951€+02

2500

. 1
MACH NUMBER

O 7660E +00
O 7860E+00
0O 7660E+DO
0.7660E+00
O 76G1E+00
O 7861E+00
0 7661E+Q0
0 766$E+00
0.7661E+00
0.7882E +O0
0.7662E+00

. 2
MACH NUMBER

0 7661E+00
0.7861E+C0
O 7661E+400
0 766{E+00
0O 7661E400
0.7662E+00
O 7662E+00
O 7662E+00
D 7682E+00
O 7663E+00
0.7663E+00

. 3
MACH NUMBER

7660E400
786QE +00
7660£+00
7660E+00
7660E+00
7660E+00
7661E+00
T6631E+00
766E+00
78G1E+00
76861E+00

OCCOCOOOO0ODO

. 4
HACH NUMBER

0 7658E+00
0 7658E+00
O 76SBE+0Q
0 76539E+00

Listing B-6. Continued

TOTAL PRESS

0 1SO0E+02
0 1500E+02
0 1S00E+02
0. 1SQ0E+02
0 1S00E+02
O 1500E+02
¢ 1500E+02
0. 1SC0E+02
0. 15C0€+02
0. (SC0E+02
© 1500E +02

TOTAaL PRESS

0. 1500E+02
O 1500E+02
O 1S00E+Q2
Q. 1500E+02
O 1SDOE+02
0 1S00E+02
0 1500E+02
0. 1SCOE+02
0 1S00E+02
0. 1500£+02
0 1500E+02

10TAL PRESS

0 1500E+02
C 1SC0E+02
0. 1500€ +02
0. 1500€+02
O 15C0€+02
O 1500E+02
0O 15C0€+02
0 15C0E+02
0. 1500E+02
0 1500E+02
0 1SO0EQ2

TOTAt PRESS

U.{\5D0E+02
0 1SDOE102
0 150(E+02
¢ 1500€102

U=-COSINE

0. 1000E+O1
0. 1000E 101
0.1000€+01
Q. 1000E+C1
0. 1000E+01
O. 1OVVE +01
©. 1000E+01
0. 1000E*O
0. 1000E+01
0. 1000E+01
0 100QE+01

U-CUSINE

0. 1C00E+O |
0. 1000E+0O1
O 10QOE+OI
0 1000E+01
O 1000E101
O 1000E+01
0. 1000E1OY
O 100CF+01
0 1000E+¢01
0. 1000E +01
0 1000EO1

U-COSINE

O 1000E+O1
0 100QE+0
O 1000&401
0. 1000E +01
0. 1000E+:01
0. 1000E 01
0 1O00E+O1
O 1000E+O}
0. 1C00E +Ot
0. 1000E+01
0 1000k +01

U-COSINE

0 10CQE+O1
0 1000E+01
0O 1000F+0O1
0 1000E+Ot

V-COSINE W-COSINE

O OOOOE+00 (Q.0000E+CO
O 0000C100 O ODDOE+DD
0 ODOCEtO0 O QOOOEICO
0.0Q00L+00 O.D00QE+00
Q.0000E'00 O.0D00E+00
©.0000E+00Q O DODQE+00
0.0000E+00 0.0000E 100
© OCQDE+0C ©.000QE+QO
O OCODE+00 © OCDOE+0D
C QCO0E+00 O QCOOE+00
0.0000E+00 0.0000E+00

V-CUSINE W=-COSTNE

O 0000E+Q0  0.0000E«0Q
-0.3953E-05 O 00COE+0O
-0 6494C 0S5 -0 96239€-21
-0 9174€-05 O OOCOE+«CO
<0 {186E 03 O O0COE+OD
-0.1349F-04 -0.2410E-21
=0 1424E 04 -0 4819E-21
-0 131QE-04 0.QOOOE+00
-0 104GE 04 O 1928E-20
-0.7842E-05 O OOCOCOE+O0Q
-0,6168€ 19 O OCOOE+OO

V-COSINE wW~COSINE

0.00Q0E+00 O O0O00DE+00
©.3279E 04 0O.000C0E+O0
0.7193E-04 O 8642E-21
O 9828E-04 ©.COCOE*00
0.1200E-03 O OODODE+00
0.1278BE-03 © 1928E-20
0.1252E-03 0O 1926i-20
0 1054E 03 O OO0OE+00
O 76556-04 -0 192BE-20
O J746E 04 O O0NCESCO
O 4937£-18 O QONOE+00

v-COSINC W-COS1{NE

0.0000E+00 O DQOOE Q0
0 2919E-04 O OOODE+QOO
0 8310€-04 O JI856E-20
0 8257E-04 0.0000t +0C0

0. 0000E +00
0 O0COE+00
0. O000E ¢ 00
0,C00OE+00
0.0000€E+00
0.0C000E+00
O.0000E+OD
O DODCE+00
O 0000E «00
O QOO0OE +00
©.0000E s 00

x

0 2SDOE+00
0.2500E+00
0 2500F+00
0.2500E+00
0 2500F+00
0 2S500E+00
{) 7200E+00
0.2500E+00
0.2500E+00
0.2500E+00
0.2500E+00

X

0 SCOOE +00
O S000E+00
0 5000E +00
0. 2000E +00
0 5S000E rO0
0.5000E +00
O SO0QE +00
©.9000F+00Q
0 SOOCE+O0
0. 5000E+00
O SOO0OE+0Q

X

O IAUXIE+CO
0 750QE+00
Q. 7500E+00
0 7S00E+CO

Y

0.0000E +0O0
0. 1000F +00
0 2000E +00
0 3000€ 00
0.4CO0E +00
0.5000€ +00
©.8000L ¢00
0. 7000E +00
¢ 8QOOE 100
0 9000E+00
O. 1000E 101

¥

0 QOOOE+00
O 1000E+00
0 2000E+00
0 3000E +00
O 40Q0E+00
O SOCOE 100
0 G000E +00
0 7000E100
0 8Q00F +00
0.9000£ 100
0. 1000€ +01

Y

O QOOOE+ 0a
0. 1000E +0Q
0 2C00E+ 00
0. 3CO0E+00
0 4000E+00
Q¢ S000L +00
0 6000E +00
0. 7000QE+00
0 BO0OOE 100
¢ SOQOF+Q0
O 1000E1O1

Y

O GDOQE+00
© 1000E +00
O 2004L+00
© 300QE+00

2

~0 2500€401
-0 2S00E+01
-0 2500E+01
-0 2900E+401
-0 2500E401
~0.2500€E+01
-0.2500€4+01
-0.2500€+01
-0 2S00£+01
-0.25C0E+01
-0.2500E+01

2

-0.2500E +O1
-0 25C0Et101
-0 25Q0€+01
-0 2S00E+01
-0 2500401
-0 2500€101
-0 2500E+01
*0.2500E+01
-0 2500F+01
0 2500E+O1
-0 230QE+(1

z

-0 2500E+D1
-0.2%00E+01
-0.2500L 101
-0 2500E+01
-0 2500E+0%
-0 2500£+401%
-0.2500€+01
~0 2500E+01%
-0 2500£401
-0 2500E+01
0.2500£101

4

-0 2S00F +01
-0 2500€+014
-0.2500E+01
-0 2500E101

¥2-48-H1-0Q3V
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0. 1018k +02
0. (017E+02
0. 1017€+02
0.1017E+02
O 1017E+02
0. 1017E+02
O 1017E+02

VARIABLES AT
PRESSURE

- 1018E+02
. 1018E+02
. {01BE+02
- 1018E+02

1017E+02
. 1017E+02
0. 10417E+02
O 1016E+02
O 1016E+02
0.1016E+02
0 1018F+02

[eX=NoNeN- Yol

VARIABLES AT
PRESSURE

1020E +02
1020E ¢02
1020E+02
. (020E+02
- 1019€+02
1018E+02
1017E+02
1016E+02
1015F+02
. 10I5E+02
1015E+02

(oY NoNoN-NeNeofoRoRo ol

VARLABLES AT
PRESSURE

. 1025E+02
. 1025E+02
1024E+02
. 1023€+02
1021402
1018E+02
10150102
1017E+02
. 1O09E +02
1004E+02
1004E+O2

COCOoCDOOCO0

VARIABLES Al
PRESSURE

1027E02
1037E+02
1036E +02
1033E+02
N30E+02

24f302

T0CO00

0.8950E+02
0,8950E+02
0.B8950E+02
0.8950E 02
0.89S0E+02
©.8%50E+02
©0.8950E+02

L, vy » 1.

O.
0.
0.
0.

o]

0.
0.

766 1E+00
7682E+00
T6G4E+00
TESSE+O0
T666E400
1667E+0C
7667E+00

5

Listing B-6. Continued

0. 1500E+02
O.V501E+02
0. 1SO1E+02
0. 1501E+02
0.1501E+02
0. 1501E+02
O.1901E+02

TEMPERATURE MACH WUMBER TOTAL PRESS

0.8952E+02
©0.8952E+02
©0.89S1E+02
0.8951E+02
O B89S0E+02
0.B949E+02
0.6948€+02
O 8947£+02
0 .B946E+G2
0.8946E+02
0.8946E+02

Lod e 1,

0.
0.
0.
0.
0.

76S1E+00
TRSIE+0C
78S2£+00
TEJ4E+00
TESTE+O0

0. 7659€+00

o]

0.

o]
o]

0.

7€82E+CO
7664E+00
T6EHE+0O
TEETEYOO
TGG7E+00

TEMPERATURE MACH NWNUMBER

Q.8958E+02
0.8958E+02
©0.8957E+02
©.8956€+02
0.8954E+02
O B9S2E+02
0.8948E+02
0.8947E+02
O B94SE+Q2
0.9943E+02
O B943E£+02

L. J = 1,

0.

o]
0
[+]
0
o]
o]
]
o
o)
o)

7621E¢t00
TEI1E+OO
7635E+00
1641E+00
76S0E +00
7660E rOC
T672E +00
7685E+00
IGYIELOO
TT0SE+CO
7705C¢00

7

TEMPERATURE MACH NUMEER

B9ESE+D2
.B9EIE+02
.8967E+02
B9G64E+02
B959E +02
B8952E+02
.8945E+02
H936E+02
4930E+02
8917E+02
8912E+02

[eNoNeNoN-NeNoN-NoloNol

L, Jd = 1.
TEMPERATURE

O 9000E+02
0.8000E402
0.8995E+02
O B9BSE+O2
0.8981E+02
O B9EBE+02

4]

o)
o
o]
o)
0
o]
(o]
o]
o]
]

TSBAL 400
75RIE+00
TS9JE QO
76Q6E+00
7625E 400
7848E+¢0C
7672E+CO

L7700« 00

T716E+0Q0D
7743E+00
1143E+00

MACH NUMBER

0

(o]
o]
o)
o)
0

T458F+00
T458C¢00C
T43F+00
7502E +00
th3TE+O0
7596E+00

0. 1SC0E +02
0. 1500E+02
0. 1500€+02
O 1500E+02
0. 1500E+02
. 1499E+02
. 1499E+02
. 1499E+02
(499E+02
. 1499E+02
1499E+02

000000

TOTAL PRESS

0.1501E+02
0. 1501E+02
O 1501E+02
O 1501E402
0. 1501E+02
0. 1501E+02
O 1501E£+02
0. 1502€+02
0. 1S03E+02
0.1S03E+02
0.1503E+02

TO1AL PRESS

O 1501E+02
Q 1501E+02
0 1500E+02
O 1500CE +02
0. 1500E+02
O (499E+02
O 1499E+02
O 1497E102
0. 149GE+02
0 1493E+02
0 1493E+02

TOTAL PRESS

1500E +02
1500€ +02
1SO0E +02
1500E+02
1SOIE+O2
1S02E+02

[+ X-NoRoNoNal

O. 1000E101
0. 100QE+01
. 1000E+01
- 10Q0E+O 1
. 100CE+0Y
. 100QE+01
. $OQ0E+01

aaooo

U-COSINE

0. 1000E+01
0.1000€+ 01
O.1000E+01
O - ICODE+O1
0. 1000E+ 01
0. 1000F+ 01
0. 1000€+01
0.1000E+01
©. 1000E+01
0. 1000E+0 |
0. 1000E+0 1

U-COSINE

0. 1000E+01
0. 100QE + 01
O. 1000E+01
0 1000E+O1
O 1000E+0Y
O 1000E+01
0. 1000E+O1
O 1000E+01
0. 1000E+01
O 1000E¢O1
O 1000F+01

u-COSINE

1000F+ 01
10CCE 401
10COE +0
. 10CQE O
1000¢ +O1
({O00DE+O1
1000401
1000E +O1
1000£1+ 01
1000F +O1
10Q0E ¢ Ot

[eJeNeNoRoNel-FeN-To o]

U-CDSINE

1O00E +0}
1000E+O1
1000E+01
9939¢F +00
9999E+0C
9999E+0(

200000

0.8839€-04
0.8093E-04
0.5807E-04
O 3563E-04
0.1838E-04
0.7232E-05
0.6165E-19

V-COSINE

0. 0000E+00
0.2451E-02
0.5321E-03
O.7441€-03
O 91B1E-03
©0.9988E-03
0.9993E-02
0.8777E-03
O 6558E-03
0.2401E-03
O 197SE- 17

V-COSINE

0.00Q0E +00
O.4504E-03
O 9494E-03
0 1303E-02
O.1S14E-02
O 1S53E-02
0.1374E-02
0.1013E-02
©0.5420€E-03
0.1385E-03
O 9836E-18

V-COSINE

OCOOQE +00
1625E -02
J595€E-02
S101E-02
652BE-02
7498E-02
8029E-02
7861E-02
6975E-02
45 14E-02
6320E-16

00000000000

V-CDSINE

O QOQOE +00
©.3522E-02
O 7612E-02
0. 10B0OE-01
13B1E-O1
1531E-01

coboopo0000

ccooo00CUOO0

coceoOCOOOQOC

©0.0000E +00
0.3855E-20
O 3BS4E-20
0.000QE+00
0.7707€E-20
0. 0000E +00
0.0000E+00

W-COSINE

0000E+00
OO0QE +00
3858€-20
000OE +00
O0O0F +C0
IRSHE-20
38%58E-20
QOOAE+00
7T16E 20
0000E+00
oo0CL 100

W-COSINC

.O0QQE +00
OnQOE +00
.7720€-20
ODOOE 100
OOQOE +00
.3854E-20
3851€-20
O0000E+00
7688BE 20
COOOE +00
0.000QE +00

W-COSINE

©OOOOE +00
Q000+ 00
JB68E - 20
QOOOE+00
0QCOF + Q0
36860 20
3B57F-20
GOOQE ¢ 00
J7111E-20
OBOOE +00
OO00R + 00

w COSINE

O OCDOF+00
0 0000L ¢ 00
O 8732F-21
0. 0O00E +00
0O OOQ0E+00
O 6039E-22

©0.7500E+00
0.7500E+CO
©.7500€+00
Q. 7500E+00
0. 7500E+00
0.79Q0E+00
0.7S00E+00

X

O 1000E+01
G. 1000E+O1
0. 1000E+01
O. (OOOE+O1
0. 1000E+0§
0. YOOOE +0O1
O 1000E+O01
O 1000E+01
0. 1000£+01
©O. 1000E+O!
0. 1000E+01

X

0. 1250E+01
O 1250E+01
O 1250E+01
0 1250E+01
0. 1250E+01
O 1250E+01%
O 1250E¢0)
0. 1250E+01
O 1250E+01
0.1250€+01
0. 125QE+01

X

0 1500E+¢01
0. 1500€ «01
O 1500E+01
O 1500E+01
0. 1500E+01
O 15Q0E+01
0 1500E+01
0 1S00E+01
O 1SO0E+O1
0 1500E+01
0 1500E+01

X

0. 1750E+01
QO 1750E+O1
0 17S50E+O1
0 $750E+01
0 17SOE+O1
O 1780E+01

0. 4000E +00
0. S000E+00
0. BOOOE+00
0. 7000E+00
0 .BOOOE+CO
a S00QE+00
0 1000E+01

v

© O000L +00
0 1000E+00
0. 2000E +CO
0. 3000t +00
0. 4000E+00
0.5000E100
0.60008+00
O 7000E+00
0. B0DDE+O0
0.9000E+CO
O (O0DDE«O1

Y

o, CO00E 00
0. 1000E+00
O 200QE+C0
0. 3000k +00
O 4000F+00
0. 5000L +00
0 &QQOE+00
0. TOO0E+00
O 8000L+00
©.3C00F +C0
0. IC00E+ 01

¥

O COVLEIOO
O 1000F+00
O 2000E100
© 3000F+C0
Q. 4000E400
O SOQVLE+CO
O S000Er00
0. 70Q0L +00
0.8000E+00
0 S000E00
0 1000E+O1

A4

O OCUQOE 00
0. 1000E +00
Q 2000E+¢00
©0.3000e 400
0 4000£+00
O S000E 00

-0, 2600E+0Y
-0.2900E+01V
-0.2500E+01
=0. 2%00F +01
-0.2500E+04
-0.2500E+0)
-0.2500E+¢01

z

-0.2500E+01
-0.2500E +01
-0 2500€+01
-0.2600E+01
-0.2500E+01
-0, 2500E+0
-0.2300E +01
-0.2%00E+01
<0 2500€E+01
=-0.2500E+D1
-0.25006+01

z

-0.2900€E+01
-0 2500E+01
-0 2300£+01
0 2500E+«01
-0. 2500£+01
-0 2500£+01
-0 25008401
-0.2300E+01
-0 2500E+01
-0 250QE+01
-0 2500E+01

2

-0.2500E+01
-0.2500£+01
-0 2500€+01
-0.2S00E +01
~0.2500E +01
O 2500E+¢01
-0.2500E+01
<0.2500E401
-0 2500E+01
-0 2500E¢O!
-0 2%00E+01

P4

-0 2500F tO1
-0 2S0QE+O1
-0 2500E+01
O 2500E+01
-0 2500+
-0 2500 ¢

$2-L8-H1-00Q3V



96

7

020F+02

8 O1{E+02
9 0 1006E+02
10 O 98R1E+OI

11

K

«QUONOY &WN

- -

K

=~ QUW-INW bW -

- -

®
1
2
3
4
5
&
7
8
9
10
1

®

DU bW -

0.9881E101(
VARIARLES AT
PRESSURE

106 1E+02
1061C*02
10%9F +02
1054£+02
1049 +Q2
1038C+02
103k 202
1008E+02
HXNE402
9534E401
D 34E01

20CO0L000000

VARIAHLES Al
PRESSURE

1092F+0J
1098€ ¢02
1096F+02
109 1E 02
{ORAF+02
1076E+02
0. 1073E+02
0 1052F+02
0Q.1050E+02
0 1016F«02
0 1016C¢02

coooo0o0

VARIABLES AT
PRESSURE

1151F«02
1151E:02
1150k«02
V14BE+02
114BE+02
1144€+02
< 1145£+02
1143F+02
(144€+02
0. 1149E+02
O 1{49E+02

[eXeNoXaNoleRoR o ol

VARIABLES AT
PRESSURF

11996+02
1199€ +02
1198€402
. 1193E +02
$1{DBE ¢+ 02
1200E +02
. 12020102
120EE +02

205 0GCOQ0OOQO

0.8956E+0Q2
0 B933C+02
0 B920E ¢2
O 8B7?SE¢02
0 BB7SE 02

L. J = 1.

TEMPERATURE

8057E+02
8057E+02
D0S1E«02
BO39L 102
9028E+02
8998E102
BIE 1E «(}2
B8918E+02
-B902E 02
.BT7IE+02
B773E402

docooco0o000Q0D

L, J = 1.

TEMPERATURE

9149E+02
9149E402
9144E+02
9132E+02
B124E+02
9097E+02
90083€+02
D0I9E 10D
9039€+02
BOESE+02
BYE5E+02

ococooOod00O0C0O0C

L. J = |
TEMPERATURE

9273E+02
9273E+02
927 1E+02
92G6BE+02
92G7€+02
926 1E+02
82G3C+02
9260t +02
9270C+02
32B9E +02
9289E+02

[eloNoloNoNoNeoloNeoNalo)

L. v = 1
TEMPERATURE

9382€+02
9382E+02
9382€+02
93823E+02
9385E+02
93IBTE+D2
9391C+02
9400E+02

[oNeloNoNeoNoNoNeol

Q 76518400
Q 7755E+00
0 782L4£+400
0 80J39E+00
O BDIIEO0

9
MACH NUMBER

T225F+0D
. 73250400
72498 +00
730QC ¢00
7360k +00
7472€+00
1913400
77B83E400
TUS4E+Q0
8325E+400
HI1AEI00

coToOoTODOCO0O0

10
MaCH NUMBER

0 6810F+00
O 6B811L1Q0
O €830F+00
0.6B74E+00
U 6318F+00
0 GA9SE+00
0 TQIOE+QO
O TIRAF+0QQ
O 7309E400
O 7352F+00
O 7336E+00

1"
MACH NUMBER

6253F+Q0
62550400
62601 +00
G269E+00
L2HAE OO
§289E+00
6312E+00
6297E+00
6316E500
R107F +00
65105E +00

[eXaNeoNoNoNoRaNoRoNoXa

12
MACH NUMPER

5746E+00
5748E€+00
H74bE+0O
S57TIRF+00
5736€+00
B716F+00
ST1GE+00
SG7TTF+00

20000COQCD

[oNeReNaYo)

Listing B-6. Continued

. 1503E+02

1504E+02
1S07E+Q2

. 1512F+02

1512E102

TOVAL PRESS

Coool200OOCOQO0O

1502E+Q2

. 1502E+02

1502E+02
1502E+02
1504E *Q2
$503E +02
1509€102
1504E 102
1521E+¢02
15Q2E+02
Y500E + 02

TOTAL PRESS

[eXeNoRoRoNoRoNe FaN o o

1498EL +Q2
1498€ 102
1493E ¢02

. 1496E +O2

1488E+(2
14B2E4072
1497E+02
14B4E+02
1498E+402
1455E+02
1453E402

TOTAL PRESS

[~X-NoNeNeNoNeRoNoolo)

1438E+02
1498E +02
1497F+02
1496E+02
1487E402
1494E+Q2
1437E+02
14S3E+02
1487E 402
1478E+0Q2
1478E402

TOTAL PRESS

oDOoOOCOCOO

- 1499E+Q2

(489E+02
1499E+02
1499E+02
(489L+02
149BE+02
(500€E+02
1399E +02

0 9999E+0
O 9998010
). 8998EL +00
Q 1000E+0Y
0. 10Q0E+0Y

LH-COSTNE

1000F + 01
1000E101
9999F +00
9997E+00
YYYAE100
9992E+00
YUESEI D0
9983E+00
99G7E100
$973E+00
992304100

ocQooocoOoS0CoCRO

U-CDSINE

1000E+0 1
S999E+00
- S9Y9SE+ON
JO989E+ Q0
8276k +00
S9R5E +00
SYITEIO0
9921E+Q0
SB6IE 100
SB41E+O0
0.9701E+00

©CCOOOCD0202

U-COSTNE

100CE +O 1
9998L 100
4991E +00
29B1E+0Q
9Yu2E ¢O0
9942€+0Q0
9908E +00
9B76F+00
8825 «Q0
A78SF +00
8701E£100

COOQCLOOOLIQO

U-rOSTNE

1000E+0Y
9998E+100
9UBBE4 QD
9Q977E+00
9957E400
MI2E400
99L0E1 0D
QRGIE+00

osOcocCceoo

1644€-01
1422€-01
1302E 01
1594E-02
1543E-16

o000

v-COSINE

6265E~-16
7299E-02
1720€-01
245GE-01
IS 16E-01
41 18E-01
SS16E-01
S743k-01
8121£-01
1300€E-01
1240E+00

coocoOooOOOOO

V-COSINE

0 000DE +OU
O 1J79F-01
0.3268€-01
A722E-01
E869E -0
B346E -0
11170+00
1254E+00
166G 1€ 400
177GE+QU
2425E +00

coocoooC0OO0

V-COSINE

0 2476L-15
O 1B79E-D1
0 422%E-0D1
0 6189E-01
O BGAOE-OI
Q 1073E+00
0 1352C+00
0 1571F0QQ
O 1864E¢0D
0 2156E+00
0 2425E+00

V-COSTNE

0 00O0OE +00
0 2165E-014
0 4587E-0%
0 6793E-01
0 9277E-0Q3%
0.1161E400
0 1432E+¢00
0 1664F 100

0 9631E-21
0 OQUOE + 00
-0. 140%E 20
0 QOOOF +Q0
0 QOQOE+0Q

W-COSINE

DOOOE «DO
O0COE +00
CHMKME + 00
QOCOE OO
OOCGOE + 00
O000f «Q0
Q0COE 100
ODCOF +00
O0COE + 00
363LE-20
1820€ 20

cooCcoocoOCOC

W-COSINE

0 3823l 20
-0 3872F-20
-0 3I81HE-20
0 QUQOE +00
-0 7590C 20
O DIOOE 40D
0.7517C- 20
0 OUCOHE100
O DDOOE+DD
=0 15:3L-20
-0 7596E-20

w-LOSINF

0 OUOOE2 00
O0GQOE +00
OOOL 2 OO0
DOCOF «00
O0JOL 100
QUOOE + )
00000100
000Dt +Q0
75228 20
I7U4E-20Q
7757E-20Q

ooocoOoO0OOQOOO

W-COSINF

ONOOE+O0
OCOQE +00
Q000E ¢+ 00
3767F-20
QOCQE+ Q0
0000F+00
3774E 20
QOCODF +00

oOocooocCco2

[oNeNoNoNel

oocooocopoCO [N eRoNoNoNoNoNoRoRoNel

ocoococooD

cCooOQCOOOCODO0O

1760E+01
175Q€E+01
1{750E+01
1750E+4011
1750E+01

b3

2C00E+ Q1
2C00F+0 1
2000E+0
2000E+0O1
2000E+01
2000E+01
2000E+01
2000E+0

-2000E+01

2000E+0Q1
2000E+01

X

22S0E+01
2250E+01
2250E+01
2250E+01
2250€E+01
2250E101
2250E+01
2250€E+01
2250E+01
2350E+01
225Q€E401

X

2500E 101
2500E 01
2500E+01
2500E O
2500E+01
2500E40 1
2500€E+01
2500E «01
2500E101
2500E +01

. 2500E+Q1

X

2750L+0¢
2750E+01
2750€E401
27S0E+(
2750E+409
2750€+01
2750E+ 01
2790E«01

¢}
o
o
Q
0

[}

a.

Q
0
o]
o]
Q
e}
Q

0.

[«]

¢}
o]
o
Q
o]

0.

0
o]
Q
0
Q

]
Q
(¢}
o
0
¢}
o]
(4]
(e}
]
Q

4]
¢}
o]
o]
¢}
o
Q
o]

G000E+C0
JO0QE +Q0
8000k +0Q0
9Q0QE + 00
10Q0E 401

QOQOE +00
1000E+00
2000€+00

JOOOE 100 -

4000E+00

SO0E 100 -

GOOOE+00Q
7000C +00
BOOOK +QO
9000L +00
100CF+0Y

Y

OO0OQE +00
10L2E + 00
2(25€+00
A187L400
4250€+00
SIVIE1 00
6375F +O0Q
T7437E+00
ASQQF +OQ
8562E +00
10626 +01

Y

0000E +00
1125 +00
2250E+00
3BI5L100
4500E+00
S635L+00
6750E+00
T8 I5E tOU
9000E +00
1012E+401
1125E+01

Y

CUVDE IO
1187F+00
2375C+00
3562L +00
A750E + 00
H93/E+Q0
7 125€ 400
312E+00

-Q
-0.
-0
-0
~0

-0
-0
-0

-0

-0
-0
-Q.
-0.
-0.

-0
-0
-0

-0
-0
-0
-0
-0.
-0
-0

-¢}
-0
-0
-0

-0.
-0
-0

-0

-0
-0
-0
-0
-0
-0
-0
-0

2500€
25Q0F
2500£+01
23C0E¢01
2500€ +01

[4

2500€E +01
2500€+01
2500E +01
2500€ ¢ 0
25Q0E +01
2500E+01
2500E ¢ 01
2500E+01
2500E+ 01
25Q0E+Q1
2800E« 0y

[4

2500E+01
2500E+01
2500L ¢0
25Q00E+0Q1
2500E ¢04
2500F ¢01
2500£4Q1
2500E+01
2500E + 01
2800E +01
2500E+01

z

2500E+04
2500L +0Y
2500€+0¢
2500C 0
2%0CE *O1
2500QE+¢01
2500k +01
2500€E +01
2500€+01
2500E +0{
2500E+01

4

2500E ¢01
25006401
2500E+01
2500E +01
2500E+«01
2500C+01
25Q0E +Q1
2500E101

pT-L8-H1-003V



L6

O 1206t+02

10 O 1213E+02

1

K

- -

K

=~ OOHDdN S WA -

= OOD~NAOUY AWLN -

K

K

—~OHO~NAYD2LN -

CQOUENOWVLEWAN =

0.1213E+¢0Q2
VARIABIES aT
PRESSURE

123SE+02
123SE+02
1235E+02
- 1236E +02
1236€E+02
1238E+02
1239€+02
. 1242E+02
. 1242€+02
- 1248F+02
. 124BE102

CoO0COQO0O0OOOO

VARIABLES AT
PRESSURE

. 12656402
-1265€+02
1265E+02
1268E102
1266E+02
1268E£4102
126SE+02
1272E+02
1273€+02
127BE+02
0.1276E+02

OC0QOOoOOQOCOO

VARIABLES a7
PRESSURE

O 1290€+02
O 1290E+02
©.1290€102
0 1291E+402
0.1292E+02
O 1293E+02
O 1294€+02
0.1297€+02
0 129BF+02
0.1303E+02
0 1303E+02

VAR]ABLES A)
PRESSURE

0.1310€+02
0. 1310k +D2
0.1311E+02
Q. 13VY2E+02
0.1312E+02
0. 1314E+02
0. 1315E +Q2
0.1318E+02
© J1BE+02

»23E+02

L. J = 1,

13

Listing B-6. Continued

O 9408E+02 0O SH641E+Q0 0.1497E4+02
0.9429€+02 O S469E+00 0.1487E+02 0.9747€+00
0.9429€£+02 O Y46BE+Q00 O.1487E+02 O 9701E+O00

TEMPERATURE MACH MUMBER TOTAL PRESS

0.9462E+02
O 9462E+02
0 9462E+02
0.9464E402
0,9466E+02
0.9469E+02
0.9472€+02
0.9480E+02
0.9487€E+02
O 9S0JE+02
O 9503E+02

L, J = 1.

c

oc:pc:o<DC>pt>O

5337E+00
§339€+00

-BJ34E+Q0

§324€¢00
531G6E+00
§296E+00
528004100
5253E +00
5192E+00
50690100
806AE+00

14

TEMPERATURE MACH NUMBER

0.9%26£+02
0.9526E +02
O 9527E+02
9829E+02
9531£402
SB3SE+D2
9537E+02
954 7E+02
9552€+02
9568€E+02
9568E +02

o00CO0OO0O0CO

L. U = 1.

o

o
o
(4]
o]
]
[s)
0
]
]
o]

49R9€+00
4990E ¢ 00
43584E+00
4973€+00
49L1E+ QO
4242F+00
4930E+00

. 4891€+00

4817€+00

-4720E+0Q

4720E4+00

15

TEMPERATURE MACH NUMBER

0.95BQOE*02
0.8580E 02
0.95R1E+02
O 9EB3E+O2
0.9504E+02
O 9588E+02
0.9591€102
0 9600E 02
0,9606E+02
©.9620E+02
©.9620E+02

L, J = 1.

o]

]
o]
0
]
o
[+]
]
o
]
]

468B6E +00

. 46ARE +00

46R1E+0G
4669£+00
4655E +00
46J9E +00
4G23E+00
AS80E +00
4504C 400
4428F+00
44237E +00

16

TEMPERATURE MACH NUMBER

0.9624E+02
©.9624E+02
Q 9625E+02
O 9626E+02
0.9628E+02
0 9632E+02
0.9634E+02
O 9643E+02
0 9648E+02
0.9661E+02

0

o
]
o
o
[+]
o
o
[v]
]

4424t +00
442RE+00
4419E+00
4407€E+00
4393€+00
437B€+00
4360E+00
4314E+00
4250E ¢+ 00
4177E+00

0O0O0O0OOQOOCOO

1495€+02
1499€+02
1423E +02

. 1499€402

1499€+02
1498E+02
\43SE +02
1439 «02

. 1493€102

14B7€+02

. 1487E +02

TATAL PRESS

O0O00O0O0OODOO

1499E+02
1499E +02
1499E +02
1499E+02
149BE+02

. 1499€+0D2

149BE +02

. 145BE+02

1492€+02
14B89E+02

0. 1483E+02

TOTAL PRESS

OCO0O0O0OOOOOOOOD

1499E402
1499€+02
1459E +02
1499E€+02
{49BE+02
1499E +02
1498E+02
1498E+02
1492E+02

. 1491E402

1491€+02

TOTAL PRESH

oQ

00O0O0OOOCQO

1499E+02
1499k +0O2
1499E+02
1499€+02
1498€E+02
(498E+02

- 1498E+02

1498E +02
1492E+02
149 (E+02

O.H816E+00Q

U COSINE

10C0E+01
. 9Y9YE +00
9989E+00
.9974€E+v00
99S4E +00
-9927€+100
.9A9SE+00
9853E+00
. 9809E£+00
0.9742€+00
0 9701E+00

OCQO0OQO00O0O0

U-COSINE

0.1000£+01
0.99978+00
O 998BE +00
0 9973E400
O 9S52E+00
0.9924E+00
O 9893E+00
Q.9850E+00
O 9807E400
0 9743€+00
O 9704E+00

U-CDSINE

- 100QE +01
S997E+00
9988E4100
.9973€E400
.9952E+00
.9924E+Q0
9892€+00
9B49E+00
S8Q6E t00
9745E£+00
Y701E+00

[SEeEvRvNoRvEvN-NeNoNol

U-COSINE

{00CE+O!
QES7E400
9888€+00
94Y72€+400
9952€+00
9824E+400
SES2E<Q0
9850€+00
SAOLETOC
9748E+0C

C0OoOC0CO0QOoO0oCCO

]
0
]

0.
0.
0.

[+]
o

0.

0

0.

o]
o]

0.

1909E +00
2236€E+00
2425€£+00

V-COSINE

2458E - IS
2345£-01
A774E-0O1
7135E-01
9593€-01
1206E +(x0
1446E+00

1707E41Q0 -

1243E+00
225SE+00
242SE +00

V-COSINF

O QOUCE 10O

0.

>}
o
[*]
o

Q.
0.

o
0

0.

[SEeXvRvNoRvEvNoRvEv]e]

2450E -01
4AB78E-O"
7330t -01
8764E-0!
1228E+00
1462E+00
1726E +00
1957E+Q0
22S3E+00
242SE400

V-COSINE

QOCOE +QQ
2498E-01
4921F 01
7410E-01
9B25E ©O1
1234E +QQ
1466€+ 00
1729F+00

- 1960€ +00

2243k +00
2425E+QQ

V-COSINE

0.

[+]
[+]
]
o]
V]

0.
n.

OO00E 100
2517E-01
4934E-01
7434F-0O1
9B32€-01
1234E +00
1465E100
1726E +0Q
1959E+00
2232F+00

-0.7626E-20
-0.1S66E-19
-0.7830£-20

w-COSINE

OO0QE« 0O
OCQOE+00
OOOOE +00
-9394E€ - 21
.7924€-20
-DOOQE +00
.O000E +00
.75B6E -20
. 0000E +00
OOOOE +00
. O000E +00

Q0pPOOOO0OCOO

W-COSINE

0.2995€~19
0.2994E-19
0 OCGQOOE +00
QQ00E+00
0Q000E +00
GOCOE+ 00
QO00E+00
7601E-20
7718€-20
0, 0000E+00
0.0000E+100

00000C

w-COSINE

OOCOE +00
OQOOOE +00
QUOOE +00
OO0CO0E +00
€018E-19
-Q0QO0E +00
-0 J02SE-19
-0 7613E-20
-0 774SE-20
O QO00OE +00
© OOOQE +0O

ooogcoo

w-CUSINE

-0.1197€-18
-0 V196E-18
-0 1197E-18
~Q B0OD1E- 13
O 188B0E-20
O 6030E- 19
0 0000L+00
Q.0D00QE +00
-0 3106€-19
-0 3(4SE-19

0.2750€+01
0.27E0E+01
0.2750E+01

X

0.3000E401
0.3000€E+O
0.300CGE101
O JOOOE+014
0 J000E+0}
0Q.3000E+01
O 30Q0E+01
0 J00VE+01
0.3000E+01
0. 3000E+01
0. 3000 +01

X

0.32%0E+01
0.J2S0E0 ¢
© 3250L101
0 3250k +0 1t
0 J250E+0¢
0.3240L+¢01
O 32S0F +O1
0 3250C101
0 32%0L+01
O 32950€E+01
0.3250E101

X

O 3500E+01
0.3500E+01
0 3H00E+01
O 3500E+01
0 JIS00E+01
0.3500F+01
0.3500£+01
O 3S00E+O1
O 3SQ0DE+O1
0.3500E+01
0 3ISO0E+O1

)

0 3/50:401
D 3750F+01
0.3750E101
O 37SOF+O1
O 3JI730E+01
0 37506+01
0.3750€+01
0 37S0E+01
0 3750£+01
O 3750E+01

O.
(>
o.

o

0.
0.
0.

[s]

Q.

o]
0
o]

0.

o

o]

L]
4]

0.

0
o]
]
V]
o]
o]
o]

o
0
o
>}

0.

0
[+3

0.

[+
[+]
0

]
0o
]
o]
[»]
o]
[+]
0o
o
]

2500€ +00
1069E+01
1187E+01

Y

QOQ0E 100
1250E +00
25C0€ + 00
37S0E+00
SO00E 00
£250E+00
7500E+00
B7SOE +00
100DE*01
112SE+01
1250€+01

¥

COOOE+00
1312E+00Q
2625E+00
J9I7E+QO
52S0E+00
5562E400
7B7SE+Q0
9187€+100
1050E+01
1181E+01
13126401

Y

0O00E + 00
137SE +Q0
2750£4+00
412SE+00
S500E+Q0
6B7SE+00
8250E100
962SE+00
1100E401
1237€+01
1375€401

Y

QOUOE +00
1437€400
287SE+00
4312E+00
S750€¢00
7487E+00
862SE+00
1006E+0 1
1380E+01
1294E+01¢

-0.2500E+01
=0.2500¢€+01
-0.2500E401

z

-0.2500E+01
-0 2500QE+01
-0.2500E+01
-0 2500k 01
-0.2500€+01
-0 25008 +O1
=0 2500E+01
-0.2500€401
-0.23%00E+01
-0 2500E+0!
~0.2500€401

7

-0.2900L+01
-0.2500E+01
-0.2500€+01
-0 25C0t+0"
~0 2500E4+01
-0.2500E +01
=0 23500€+01
-0.2500€E+01
-0 2%0Q0€+01
=0 2S00E+01
-0 2500E4+01

2

-0 2500€E+01
0.2500E401
-0.2%00L 01
-0.2S00E+01
=0 2S00E+0!
-0 2S00E+01
-0.2S500E 01
=0 2S00E+01
0.2S00E+01
-0 2SO0F+01
-0.2300E+0!

4

-0 2GO00F+04
-0 2S00E101
-0 2900€+01
-0 2500E+014
-0.2500£+01
-0 2SOOE+0+4
0 25000101
-0 2S500E+0%
-0.2%00E +

-0.2500€¢

$T-£8-81-003V
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1

x

x

= OWDVOU WA -

“O0VDULDN S WK -

K

K

-

= OOV DIIAADS WD

ADWED AN LA =

323E102
VAKLABLES AY
PRESSURE

Q.1328E+02
0.1J28E+02
0. 1329€+02
0. 1329E+02
0. 1330E+02
. 1332F+02
1333E+02
1338€402
- 1336E +02
1339€+02
0. 1339E+02

[-N-X~ReN.]

VARTJABLES AT
PRESSORE

. 1343E+02
1343E+02
1344E+07
1344E102
1345E+02

-1347E+02
1347€+0Q2
1350E +02
1350E+02
1354E+0?
13%4E 102

COoO0O0OODOOODD

VARIABLES AT
PRESSURE

1356E+02
13%6E 102
. 1356E+02
1357€¢02
135BE+02
1360E102
- 1360E+02
1363E102
L 1363E+02
1367E 102
V367E+02

OCCO0ODOOOOO0O

VAR1ABLES AT
PRESSURE

O 1367E+02
0.1361E102
0.1367F+02
0.1368E+02
O 1J69F+D2
0. 127 1E+02
0 1372F+02
0 1374E+02
0.1375F+02
0 137BE+0D2
0.1378402

0.9661E402 O 4176L¢00

L,

J o~ 1.

17

TEMPERATURE MACH NUMAER

0.
0.
0.
0.

L.

9660E +02
9660E +02
9661£+02
96683E+02
966SE+02
9668E+D2
9671E+02
8679E+02
B684E+02
9695E402
8695E+02

J = 1.

00000000000

4194E400
4195E+00
41BaL+00
4178E+00
4165E£4100
A1S1E+00D
4129E400
4081L+00
4009E +00
2936E100
3955E+00

TEMPERATURE MACH NUMDER

0.

coco000O0CO

9691E+02 O
|691EC02 O

.9892E+02 ©.

9694E+0Z O
9695E+02 O
9699€+02 O
9702€£+02 O

.9710€+02 ©
ST14E+02 O.

9724€£+4+02 O

3Y4Y0L+00
J9NEF400
J986E+00
397%E400
3963E+00
2948E +00
3923£+00
J&72E +00
3803E+00
3756C+00

0.9724€+402 O 373%E400

L.

J o= 1.

19

TEMPERATURE MACH NUMBER

Q.

2]
o
o

0.

2]

0.
0.

4]
[+]
[+]

L.

9718€+02 O
89718E+02 O
97VeE+Q2 O
9720€+02 O
9722E+02 O
9726£402 O
9729E+02 O
9T3IGE+02 O
9741€£+402 O©
9750E+02 O
9750E+02 O

J . 1.

38 10E+00
IRV1E+00
3M0SE+CO
I796E¢ 00
3783E+00
JTSEEV QO
J7IVE+Q0
3685E100
JG19E+00
3L/GE'00
IS7SE+N0

20

TEMPERATURE MACH NUMBER

0000QOCO0OO0D

-9740E+02 ©O

9740E+02 O
9741E+02 ©
9743E+02 O
9743E+02 ©
9748E+02 O
9751E+4+02 ©
9759€¢02 O
9764E+02 O
9773E+402 O

877JE+02 0.

JG51E+00
I652E+00
JE4GE+00
3649E 100
362 1E +00
J6N2E 00
3563E+00
3512100
3349E+00
3206E100
I406F +00

Listing B-6. Continued

0. 14916402 O 9701E+0

TOTAL PRESS

0.
0.
o.
0.
0.

2]

0.
0.
0.

2]

0.

1459E+02
1499E+02
1499€+02
1499E+02
1499Er02
1499E+02
1498E£+02
1497E+02
1492€+02
1492E+02
1492€+02

TOTAL PRESS

CO0000O0O0OD0

0.

]

1499E+02
1499E+02

. 1499E +02
. 1499€£+032

1499E+02
1499E 102
1498E+02
1497E+02
1492E+02
1492E+02
1492€+02

TOTAL PRESS

0000 DOOOOOO

1499E+02
1499E+02
1499€+02
1499€¢02
1499E+402
1499E+02
149BE+D2
1497E102
1493€E +02
1493E+02
1433E+02

TOTAL PRESS

0
[}
[}

Q.

o4

0.

o]
4]

0.
0.

o]

1499E+02
1499E+02
1499€+0?
14996402
1499E +02
1493E+02
1498E+027
1496€£102
1492E+02
1493E402
1483E+02

U-COSINE

O 10DDE+ON
Q.9997E+00
A988E+00
9972€E+00
9852E +00
9924E+OQ
9893E+00
98S1E+00
9807E+00
9750E 100
B701E+00

I T1-T-1-2-T-1-

U-COSINE

0 1000E+0O!
0.9907E+00
99848E+00
197 3£ +00
9953E+00
9926E +00
9B94F +00
9B53C+00
9B0O9IE +00
9752€+00
9701E+0Q

2 X~ReX~N-N-F.No ¥}

U-COSINE

0 1000E+0 1
0 9997E+00
{ 99BIE+00
0 9974£+00
0.9954E+00
O 99286+¢00
0 9836E +00
O SBSSE+«00
0 9811E+0O
O S734E£+00
O 9701E+Q0

U-COSINE

O 1000E+01
0.9997E+00
YY89E+00
9975E+00
.99S6E+00
99D30E +00
9899E +00
NB58L+00
9814E+00
9756E « 00O
9701E+00

Cocoo0D0D

.2425C+00

V-CO5SINE

-0.489BE-15
0 2512E-01
0.4920E-01
0.7411E-01
O 9790E-01
0.1227E+00
O 1459€+00
0. 1720£+00
0.1954E+00
O 2223E+00
O 2425€+00

V-COSINE

-0.4B9SE- 15
0.32489t 0Ot
0.48B0F-01
0.7351E-01
O 9710E-01
O 12\7E+00
O {450k+00
0. 1711E+00
0 1847E+00
0.22(SE+Q0
0.2425€+00

v~COSINE

©0.0000E ¥0Q
0.2439€ 01
4793E-01
7224€ O
9556E - 01
1200E « 00
1436E+ (0
{E97E 100
1936F +00
2206E100
2425F+00

o000 00000

V-COHTHE

-0 48B0L 15
O 237RE-O1F
0 4G70E-01
0 7043E-01
O 9338E-01
0. 1178€4100
O 14(SE+00
O 1679E400
O 1921E100
O 2196E+00
O 2425E+00

-0.3145€-13

¥-COSINE

0. D00OE + D0
0 QODOE+00
0 COOQOE +00
0. 0000E +00
0 OO0QE+00
0.0000E +00
0.0000E+00
O QO00E +00
O DOOOE+0D
0. 0000E +00
0. CO0OE +00

W-COSINE

0.0000E +00
0. DOQOE +00
0 OCO0E +00
0 .OC00E+00
0.0000€£+00
O 0OOOE+00
O 1212E-18B
0. 0000E +00
0,.2497€~18
O0.6308E- 18
O 8309€-19

W-COSINE

O000E+00
QO0OE +00
2389E-18
QDOOE 100
OO0CE+OD
OO0OE OO0
OOOQE +00
QO00E + 00
- 1564E-1Y
QIODE + 00
OO00E + 00

cooocooo0OODR

W-CDSINE

9S31E- {8
9528€-18
OOOOE +00
OO00E +00
OO0OE +00
CO0QGE +00
Q00QE +00
OOCOE100
OOCOE +00
O0COE +00
OO0QE »CO

©0CcOQTOO0OC0OD

0.3750E+01

X

0. 4000E+0
O.4000E401
0.aCO0E+01
0.4000E tO1
0. 4000E+N1
O 400QE+O01
0. 400QE +01
0.4000E+01
0.4000€ +01
0.4000E+01
0. $000E+O 4

X

0.4250E+01
0O 4250E101
0.4250L+01
O 4250E+01
O 42%0E+01
C.4250E+01
O 4250£101
0 4250QF+01
0.4250L+01
0.4250F +01
0.4250E+01

x

O 4500£+01
O 45%00C101
0.4500F +O1
0 4500L+01
0 4500E+01
O 4%00C 01
O 4500t +01
O 4500E+01
O A500F+0)
O 4500E+01
QO AS00E+O1

X

0.4750E +O1
O a750E+01)
O 4750E£+0!
0 4750E£+01
O 4750E+01
0.47%50€101
O 47SOE+01
0.4790€101%
0.4750E+01
0O 47%0E+¢01
O 4750E+O1

0. 1437E«01

0.0000E+D0
0. 1500E+00
O 3J000E +00
Q. 4500E+00
O GOOOE+CO
O 7S00E +00
O 9000E+00
0 1050E+O1
0. 1200E+01
0. 1350E+01
0 1500€+01

Y

0 0O00QE+00
O 1562E+00
0 3125E+00
0.4687E¢00
O B230E+00
O 7812E+00
0 9375e+00
O 1094E£+01
0. 1250€+01
O V406E+0
0.1562€+01

Y

O OODOE +00
0 1625€+00
0. 32%0£+00
O 4875€+00
0 6500£400
0 B125E+00
0.9750£ 100
0O 1137E+01
0.1300E+O1|
0 1482E+01
O 1625€+01

Y

0 OOOO0E +00
O 1687€4100
O 3379E+00
0,5062E+00
O 6750£+00
O B437E+00
0 1012E+01
O WIBIE+O1L
O. 1350E+Q!
O 1519€+01
O {6BTE+O!

-0.2500E

-0.2500UL+0Y
-0.2300E+01
-0, 2500€401
=0.2500E401
=0 2400E+O}
0.2500E+01
-0.2500£+401
-0 2S00£401
-0.2500E+01
-0 25Q0E101
~0.2500F 401

z

-0.2300£1¢ 0!
-0 2S00E+01
-0.4500E+01
-0 2500401
~Q. 2500£+01
=0 2S00E+01
-0 2500Et0O1
-0 725QOE+01
~0.2500E+01
-0 2300t+01
-0.2500E+0!

z

«O 2500E+01
-0.2500€+01
-0 2L00€¢01
-0 2500E+0%
-0 2500£¢01
-0 2500F+01
-0 2500E101
=0.2500E+01
-0 ?2900£101
-0 250QEt0)
-0 2%00E:101

2

-0.2500QE+01
-0 2500€:101
0.29500F +01
~0 2500C+¢01
-0.2500F +01
-0 4SC0Et01
0 2500E+01
-0 2500€+01
-0 2500£+01
-0 2500Et0"
0.2500E+01

¥T-L8-HL-2Q3V
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VA

VA

VA
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1.

Listing B-6. Continued

PRESSURE TEMPERATUHE MACH NUMBER TDYAL PRESS

O 1376Er02 0©.8759E+02
O 1376E+02 O0.8759E+02
0,1377E402 O.9761E+02
O.1378BE+02 0.9762E+02
0.1379€E+02 0©0.9764E+02
0.1301E+02 ©Q.9768E+02
0.1382€E+02 0©.8772E+02
0.1384E+02 0.9730£+402
0.1388E+02 0.9783E+02
O.1388E+02 O0.8785E+02
O.1389E+02 O0.979%E+02

RIABLES AT L.

J =

PRESSURE TEMPERAZURE

0000000000

. 1385E+02 O 9776E+02
-13BSE+02 O©.9776E+102
1385£+02 0.97776+02
$1386E+02 O 9779€+02
Y387E+02 O.9781E+02
1380E«02 ©Q.9788E+02
$J390E+02 O0.9789E+02
1393E+02 O.9798E+02
1394E+02 O 9802E+02
139R£+02 ©O.9B12E+02

0. 139BE+02 0.9812E+02

RIABLES AT L,

J =

o.
0.
0.
0.
0.
O.
.34 15E+00

[+]
0
0.
[+]
[+]

3511E+00
ISU1E+00
JSOSE +Q0
349JE+CO
J476E+O0
3453E+00

3355E+00
J293E+00
3251E+00

.3250E 100

22

MACH NUMBER

[+]

0.
O.
[+]8
.3347E4900
.3316E+00

[¢]
[¢]
[¢]
[¢]
[¢]
o
]

FIBE +00
3389E+00
33B4E+00
3368E+00

3271E+00
3202E+00
3136Ev00
J087E 100
30RGE+00

23

PRESSURE TEMPERATURE MACH NUMBER

0000000

. 1392E+02 O 9730E+02
-1392E402 O0.9790E+02
-1392E+02 0.97191k+02
. 139JE+02 0,9793E+02
.1394E+402 0.3795E+02
.1397E+02 0.9BO0E+02
1398E+02 0.980%E+02

0.1402E+02 O $B1BE+02
0. (403E302 O 9R2{E+02
O 1409E+02 0.9B3ILE+«D2
O 1409E+02 O 9B3S5E+02

RIABLES A7 1,

J o=

1,

0.
-3284E+0C

0000000000

3283E+00

3279E4+00
3260E+00
dJ234E+00
J19GE+ 0O
J142E+00
J064E+00
2992E+00
2934E+00
2932E+00

24

PRESSURE TYEMPERATURE MACH NUMBER

00000000

1397E402 O 98031E+02
.1397E+02 O 9803E+02
1398E+02 0.9R02E+02
1399E+02 O 9B04£+02
1400E¢02 O.9B07E+02
1403E+02 O-9B13E+Q2
. 1404E402 O0.9818E+02
1408E+02 0.9829€E+02

0.1410E+02 0©.B83I4E+02
0.1416E402 O©0.9850E+02
O 1417E+02 O 9850E+02

ALES AT L,

Joe

0.

[¢]
]
0
[¢]
]
]
o)
0
[¢]
Lo

3190E+00
J192E+00
31B7E+00
3 166E+00
31J7E+00

.3094E+00

3031E+00
2937E+00

.2840E+00

273SE+00
2733E+CO

25

0. 1499E+02
0. 1499E102
0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 1499E+02
0. 149BE+02
0. 1497E+02
0. 1493E+02
0.14394E+02
0. 1484E+02

TOTAL PRESS

0. 14995402
O 1499E+02
0.1499E+02
0. 1499E+02
0.1499£+02
0 1499E+02
O 1497E+02
O 1495E+02
Q. 1492F+02
0.1493E+02
O.1493E+02

TO7AL PRESS

0. 1499F+02
©. 1500E 102
0. 1500t+02
O. 1500E +02
O 1499E+02
0.1499E102
0.1897E402
0. 1496E+02
0. 14923E+02
0. 1496F+03
0. 1496E402

TOTAL PRESS

1499€+07
1499£102
1500t 401
1500E+02
1499E+02
1499E+02
1498E102
149SE-02
. 1491E+02
1492E+02
.1492E+02

00000000000

U-COSINE
0 1000E+01

]

V-COSINE

- OOCOE +DO

©0.9997E+00 ©.2302€-01
0.9990E+00 0.4467E-01
0.9977E+00 O B73SE-0Ot
0.9960E+00 0.B894GE-O1
0.993BE+D0 0. 1134E+00
0.9906E400 O.1369€+00
0.96885€+00 0. 1636E+00
0.9821E+00 0.1886E£400
0 976§1€+00 O.2175E+00
O 8701€£900 O.2425E+00

U-COSINE

0. 1000E+O1
O 999BE+00
0.9991E+Q0
O 9980E+00
0.9964E+00
0.9941E+00
0.9914E+00
0.0874E+C0
©.,9830E+00
O 9766E+00
©.9701E+00

U-COSINE

0. 1000E+01
9998E+00
.9992E+00
. 998 2E+00
9969E +00
9850F 100
9927E+00
989 1E+00
9852E+00
Q7B2E+00
9701E100

©cocooo 9 0000

U-COSINE

0. 1000E+O1
0.9998E+00
0.9994E+00
0.9985E+00
0.9974E+00
0.99%7E+00
0.9939E+00
O 990BE-QD
0.9873E+00

000000000

-0.
0.
Q.
0
0.8483€£-01
(o]
o]
)
0.

[¢]
0

[+]

V-COSINE

4840E- 15
2217E-0%
4223E-0)
6A78E-01%

1081€+400
1311E+00
1582E+00
1838BE +00
2150E400
-2423E400

v-COSINE

- O00DE +00

0.20S9E-01

000000000

.380GE-01
5919€£-01
TR49E -01
- 1001E+00
1210£+00
. 1470€¢00
1TI4E+00
-2078E+00
242%E+00

v-CASINE

2386E- 1Y
1{826E Of
-3AL90E -1
-547S5E-01
T243E-01
.9219€-01
$107E+0Q0
1354E400
- 1592E+00

0 9793E+00 0.2024F+00
0 9701E+00 0.2423E+00

W-COSINE

0.0000£+00
0.0000E+00
0.000JE+00
0.000QE+00
0 . OOUOE +00
0.00Q0E+00
0.000CE+00
-Q 2473E-18
O OO00E+00
©0.0O00E+00
O.0000E+00

W-COSINE

0.0000E* 00
O OCOOE+CO0
-0.9463E - 1B
€. Q0Q0E + 00
0.0000E+00
©.0000E +CO
0.00COE +00
0.00C0E +00
0 OOCOOE+00
0 O0OOE+QO
O ODOQE+QO

W-COSINE

0. 0OQ0DE+00
O OOOOE+0O
0. 0000E +00
O OOOOE+00
0.0000E +00
0.0000E+00
0.0CO0E+00
0.0000E+ 00
0.0000E+00
0.0000E*0C
O OCOOE+00

W-COSINE

1864E- 17
1{RGAE-17
Q000E * 00
1877E-17
2385€ - 18
9G581E-18
1954E- 17
OQCOE+00
-0 4159%E-17
0.00C0E+00
0.0000E +00

©coo00CcO00Q00

X

0.5Q00E+01
0.5000E+401
0.5000E+01
O.50D0QE+01
Q.5000E+O(
0.5000E+01
0. 85000E+01
0.9000E+01
0.5000E+0 1
0-S000E+401
0.3000E+01

x

0.5250E+:01
O S52S0E+01
O 5250E+01
O B5250E+01
0.5250E+01
0.5250E+Q 1
0.52%0E+01
0.5250E+01
O S280E+O1
0 5250€+01
Q 5250E+01

X

0.5500E+01
0.9500£+01
0.5500E+4+01
0,5500E+01
0 S500E+O1
0.9500E+01
© SS500E401
0.5500E+01
O 5500E1Q1
O S30QE+O01
0 S50QE+O1

X

©O.5780E+01
0.5750E+401
O 5750E+0O1
0.5790E+01
O S5750E+01
O 5750E+01
0 5750E101
O S75CE+Q1
O S730E+Q1
O S750E+01
O S750ErO1

A 4

©.0000E 100
O 1750E+00
0.3300€400
O S290E+00
0.7000E+00
O 87S0E+00
0. 10S0E+01
0. 1225E+01
0. (400E+01
0. (S75E+01
0. 1750€E+01

A

0. D000E+00
0 1812E+00
O 3625E+00
0.5437E100
0 7250E+00
0.B062E+QO
0. (0B7E+O!
0 1269F+04
0. 145QE*0Y
0 1621E+01
0. 1812E+01

\

0.0000E + 00
O 187SE+Q0
0 3750E+00
0 SE2SE+Q0
0. 7300E +00
O 9378E+00
Q. 1125E+01
0 1312E+0¢%
O 1500E+01
O. 1687E+O14
0 1B75E:0!

Y

O OOCOE +00
O 1937E+00
0.23875E£:00
0 SB12€400
0.77S0E+0Q0
0 9687E+00
0 (162E+01
D 1396E+0!
0 1SSOE+O1
O 1744E+01
0 1937E+01

-0.2500E101
-0.2500£+01
-0,2%00E+01
=0.2500E+01
-0.2500E+01
-0.2500E+01
~0,2500E+01
~0.2S00E +O1
-0.2500E+01
=0 2500E+01
=0_2500E+01

=-0.2900E+01
-0 25Q0E+01
=-0.2S0QE +01
-0.2500€+01
=-0.2500E+01
-0.2500E+01!
-0.2S0QE+O1
-0 2%500E+O1
=0.2S00E+01
-0.2500€301
~0.2500E+01

4

=0.2500E+01
-0.2500E+0!
~0.2500E+01
-0.2500E401
-0 290QE+0!
-0 2500E+01
-0 2500E+O1%
=0.2S00E+Ot
-0.2500E+01
-0 2500E+0!
-0 2500E401

F4

-0.250QE 01
~0.2500E+01
-0.2500€+01
-0.2500£+01
-0 2500E+0!
-0.2500E+01
-0.2500£+01
-0 2500E+01
-0 2500E+0!
-0 2500E+01
-0.2500E+O1

vZ-L8-HL-D0Q3V



x

-

K

-

0ol

K

- s

K

K

*ESSURE

Vv 1401€+02
0. 1401E+02
O 1402€+02
0 1403k+02
0. 1405E+02
0. 1408E¢02
O 1410E+¢02
O.1416E+02
O.1418E+02
O 1430E+02
0 1431£¢02

«OVE LT NEWLN -

VAR1ABLES AT
PRESSURE

1404E+02
1404E+02
1405€+02
1406£ +02
14D8E+02
1411E+02
1414€+02
-1419€+02
1421E+02
. 1432E+02
1433£+02

~“0VLEBUNAUTEWN -
0000 gno [N eRegola)

VARTABLES ATl
PRESSURE

0 1406E+02
1406E +02
1407€+02
1408E+02
1409E+02
1412E+02
. 1413202
.141TE+02
1417E+02
1421E+02
1421E+402

20U PUEWN -
CO00O000Q000

VARIABLES AT
PRESSLIRE

1 O.140BE+02
2 0 1408E+02
3 0.1403E+02
4 O_1410E+02
5 0.1411E¢02
6 0 1443€+02
7 O 1314E+02
8 O 1416E+02
S O 1417E+02
O 0 1420E+02
1 O 1420€+02

VARIABLES AT

PRESSURE

9RAQ9E+02
-9809E «02
9810E +02
.9813E+02
SR1EE+02
0823F4+02
9829E+02
B8844E402
9250E+02
.9877£+02
9RTTF«02

CO000000000O

L. J = 1.
TEMPERATURE

0 981HE*O2
.98 SE+02
Q816E+02
S819E¢02
9822E¢02
.9830€+02
.SUIBL+02
2BRIE+02
.DA5STE+02
0.58B2E+02
O 9382E+02

cCOoOD0O0OCOC

L, d = 1.
TEMPERATIIRF

O BB19F4+02
0.9419E€:02
0.9820E+02
O 9823E+02
0.9825€+02
Q.9831E+02
0 9835E+02
0.9845E+02
0,9849E+02
0.9859€E+02
0 9B»9E€+02

L, J - f,
TEMPERATURE

.9824E+02
9823k +02
.9825E+02
982GE 02
.9829E+02
.9B33L +02
0_9837E+02
0 9844L+02
0 9843€+02
0.98bL6L ¢ 02
©.9856F+02

[oNoNoNeoloNo]

L. J = 1.

© 3109E+00
O J111E+00
0 J103E+00
0 JOB3E+«0O
0 30G5E40Q0
0.3009€+00
0 2938£+00
0 282BE+00
0 2697E+00
0.2557E+00
0 2557E+00

26
MACH NUMBER

. 3046E+00
3047E+400
J036E+00
IN23E+00
J002E ¢+ 00
296SE+400
2901E +00
2806E+00
2691E400
2619E+00
J615E+00

CO000OOOO000

27
MACH NUMBER

0.3002E +00
0 J002E+00
0.2992E+CO
2986E+00
2972E+00
2945E+00
2891E+00
2B18E+00
2743E+00
2739E100
2736E+C0

00000000

28
MACH NUMBER

0 2976E+00
0.2974E+00
296BE+Q0
2966E+00
2954E+00
2928E+00
2877E00
2014E+00
2763E +00
0.2768E+Q0
0 2765£+00

0000000

29

Listing B-6. Continued

TEMPERATURE MACH NUMBER TOTAL FRESS

0. 1498E+02
O 1498E+02
0. 1498Et02
0 1499E+02
O 1499F+02
0. 1499E+02
O 1497E+02
O 1497E€+02
0.1491E+02
0.1497£+02
O t497E+02

10TAL PRESS

0. 1497E+02
O {43AF+02
0 1497E102
O 149AE+02
0. 1499E+02
0 1500t +02
O 1499F +02
0. 1499€+¢02
0 1435F+02
0. 1302E+02
0 1502F+02

TOTAL PRESS

0.1497C¢02
$497E+07?
1497 +02
1498 E+02
1498102
1499E+02
149HE +02
{497E+Q2
. 1493€+02
1497€ +02
1497E+02

0020000000

TOTaL PRFSS

0.149RF+02
©_1497E102
1498E+02
1499E102
1499F+02
. 1499L+02
1497F 402
1496€ 102
1294k +02
1993E +02
1497€+02

000000000

TEMPFRATURE MACH NUMBER TO1aL PRESS

U-COSINE

0. 1000E+ 01
0.9999E+QQ
(1 9995E+00
8989E +00
.9981E+00
9970E+00
99E0E+00
.9943E+00
.9933E+00
9888E+0Q0
9E2E+00

00000000

U-COSINE

O 1D000E+O1
O 9999E+00
0. 9997E+00
0 9993E+00
0 S989E+D0
0.9984£+00
0.9981E+00
0 9978E+00
0 9981E+00
0 9943E+00
O 1000E+O1

U-COSINE

0 1000E+01
0 1000E+01
0 9898E+00
0 99S6E+00
0 $995E+00
0 9992E+Q0
0 9991E+00
0 9989E+Q0
0.9992E+00
0.9996£+00
0 10Q0E+01

U-CDSINE

¢ 1000E+01
0. 100CE+O1
9999E +00
9999E +00
9998E+400
9997E ¢0Q
9997E+00
9996E+00
9998E+00
9999E +00
1000E +O1

CO000ODOGD0O0

U-COSINE

V-COSINE

0. 0000k +00
0.1491€-01
0.3105€ 01
0.47J37€-01
0 B1B2E-01
0.7734E-01
0.a939E -01
O 1070F+00
0 115JE+00
0. 1427E+00
0 1240E+00

V-COSINE

. O000E 400
1135€ ot
2466E-01

.3705L-01
4679L-01
566SE-01

.G13%E 01

.6951€-04
GI8SE-O1
S781F -O1

0.5525€ (5

[o=Ne-YoNoNoNolo ool

V-COSINE

OOOQE +00
9144L-02
1853E-01
269LE-O1
32B84E-01
3910E 01
4151F-01
4G606E-01
3900F -O1
2676E-01
2658k - 1Y

OCO00000000

V-CUSINE

0 GOO0L 100
0 7764£-02
0 1218E OI
0. 1690F -01
0.194SE 0%
0 2317F-01
O 2441E Ot
0 2709F-01
0 2112E Of
O 1279F-01
0. 1316€- 15

V-COSINF

w-COSINE

0.3756E-17
O 3794E-17
Q 7528E-17
0. 0000f +00
0 QODOE+00
0.0000E+00
-0 3954€-17
0.0Q00E +00
0. OUOOE +00
©0.0000F +Q0
0. OUOOE +00

¥-COSINE

0.0000E+00
OOO0QE ¢t 00
3778E-17
CONCE ¢+ 00
O00OE +00
1927E- 17
1966E- 17
OO00E +00
B442E-17
OOCOE +00
. OOCOE +00

oooccéoopo

w-COSINE

OOO0E +00
OOQOOF +00
1914E-17
OO00E+00
QOQOE 400
AB49E - 18
JI948E-17
ODOQE +00
1661E-16
OO000E + 0D
QOO0E +00

0000CcCO00Q0O0

W-CQSINE

O0OCGE ¢ 00
00O00E + 00
7708E-17
OO00E + 00
0QME ¢+ 00
1949E-17
T931E-17
OODOE +00
J294E-16
O DOOOE +00
O NGOOE+D0

dcocococo

w-COSINE

X

O 6QCOE+O1
0,6000E 101
0.600CE+Q1
0 6000E101
0.6000E 01
O 6000E+01
0 6000E¢O1
0 60CDE+O1
0.6000E+01
0 6000E+01
0 6000E +O1

X

0 6250E+01
0 62L0£401
0.6250E+01
0.62%0E+01
Q 6250€+01
0 6250E+01
Q 5250E +01
0 §250€¢01
0 6230E¢01
0.6250E+01
O 6250E+0}

X

0.6500E+01
0.6500F+01
0 G500E¢01
0 SS00E+01
0 6SQ0E+01
0 6500F+01
O 6SDOE+O1
0.6500E+¢01
0 6S00E tO"
0 6B00E+01
O E5C0E+O 1

X

0 &8750&+01
0 G750E+01
0 6780F+01
O 6750E+01
0 B750L+01
O 8750E401
0 6750E+01
O 6750E+04
0 67504101
O 8750E+01
0.6750E+01

o
0

0.

0
o)
0
o)

0.

o)

0.
0.

1]
o
0
0
0
0
o]
4]
o
©
©

0.

0
o]

0.

o]

0.

o]
0
0
0

0.

o]
0
o)
0
0
0

0.

b}
o]
b}
o]

Y

OQOOE +00
20C0E ¢+ 00
4000E +00
6000E 00
8000E+00
1000E+01
1200E401
{400E+01
1600E tO1
1800E+01
2000€ +O1

¥

QOQ0E+00
2000k + 00
AGOQE +00
&000L+00
800Q0E+00
1600E»O1
1200E+01
140GE+O1
180QL+0)
180QE+O1
2000E+01

Y

Q000C +00
2000E +00
2000E ¢ 00
6000E+00
BOOOE+00
1000E+0 1
1200€+01
14Q0E+Q 1|
1600E101
1860E+0O1
2000E+01

¥

0O0QE +O0
2000E100
4000E +00
GO00L+00
8000F +00
1000L 01
1200E+01
1400E 01
1600F + (11
1BOOE +O1
2000E +01

-0

-Q

0.
-0.
-0.
-0.
-0,
-0.
-0.
-0,
-0.

-0.
-0
-0
-0.
-0
-0
-0.
-0.
-0
-0
-0.

-0
-0
-0
-0
-0
-0
-0
~0.
-0
=0.
-0

-0
-0.
-0
-0
-0
-0.
-0
-0
-0
-0
-0

4

2500E4U1
2500E +01
2500€ +01
2500E+01
2500E +0}
2500€+01
2500E¢01
2500€+01
25Q00E+¢01
2500E+01
2500E +O1

z

2500E+01
2500E +01
2500E+01
2500E+01
2500E +01
2300E+ 01
2500€+01
250Q0E +01
2500E+01
2S500E+01
2S00E+O1

2

250Q0E 101
2500E+01
2500E+01
2500E +01
2500E¢0 ¥
2500E+01
2300E 101
2500E + 01
2500E ¢ O1
2500 +01
2500E+01

z

2S00E+0 1
2300E+0)
2500E+01
2500C 101
25C0E+01
2500E¢01
2500E+01
2500E + 01
2500E4+01
2500E101
2500E «O1

$Z-48-41-04Q3V



101

- -

- -

K

~OVENOU LAWK -

|
2
a

_.CODNASAEWN -

4
5
&
7 0.1413€+02
8
]
0
]

Q.14 10E+02
0. 14 10E+02
©. 1411E+02
Q 1411E+02
0. (412E+02
Q. 1413€+02
0. 1413E+02
0. 1414E+02
0. 1414E+02
0 1416€+02
0 1a15E+02

VARTABLES AT
PRESSURE

. 1412€+02
1412€+02
1412€+02
1412 +02
1413E402
1413E+02
14t3E+02
1414€+02
1414€+02

. 1415E+02

0,1414E+02

000000000 0O

VARIABLES AT
PRESSURE

O 1412€+02
Q 1413E+02
0.1413E+02
0. 1413E+02
O.1413E402
0.1413E+02

0 1413€E+02
0.1413E+02
Q. 1413e+02
O 1414€+02

VARIABLES a7
PRESSURE

Q 1412€+02
0 1412E+02
0. 14 12E+02
0.1412E+02
0. 14 13E+02
O 1413€+02
0 1413E+02
0 1414402
0. 1414E+02
0 1114E+02
0 13 (4E402

VARIABLES AT
PRESSURE

113E+02
1IE+O2

0.9828E+02
O 9B27F+02
0.9829€+02
0.9829€e+02
0.9830€+02
0.9833€+02
0.9B35k+02
O.9840E+02
0 984JE+02
0.9848E+02
0.9898E 102

Ly O @ 1.

TEMPERATURE

0.9831£+02
0.9830E+02
Q.98232E+02
0.9831E+02
0 9632£:02
0,9833F+02
0.983%E+02
0.9839L402
0.9841F+02
O 9844E+02
0 9844k+02

L, J = 1.

TEMPERATURE

0 9831E+02
0.9832e+02
0 9BJI2E+02
0 9B32f+0Q12
O 5832€+02
0.9833E+02
0.9835E+02
0 9839£+02
0 9841E+02
0 9B43L+02
O 9B43E+02

L, J e 1
TEMPERATURE

0.9828E+02
0.9829k402
0.9828E+02
O 9829L£102
0 9831E+Q2
©.9024£+102
0.9837£102
© 9B842E+02
O.9845E4+02
0.9848E+02
0.9846E+02

L. J = 1
TEMPERATURE

0 9B3VE+02
0.9836€+02

0 2966E+00
0.2963E+0D
0 296IE+Q0
0 2961E+Q0
Q 294BE+00
0 2920E+v00
O 2870E +00
0.2816E+00
0.2780E+00
0 2793E+00
Q 2790E+00

30
MAaCl{ NUMBER

0.2958E+0Q
O 2956E+Q0
Q 2861E+00
0 295HE+0O
0 2843E+00
G 291JE400
0.27865E +00
0 2818E+00
O 2790E+00
0 2803E+0Q0
0 2801E+0QO

R
MACH NUMBER

O 29S0E+00
0 2950F+00
Q 2956E+00
0.2952E+00
O 2938E+00
© 25(1E+00
0O 2868E+00
O 2827€+00
Q 2803E+00
0 28(3E+00
0 2813E+00

32
MACH NUMBER

2936E400
2937e+00
2942€+00
2941E+00
2931(€+0Q
2909E+00
2874E+00
284 1E+00
2823E+00
2826E +00
2827E+00Q

©0QO0O0OODOOOOO0

e e}
MACH NUMBER

O 2926E 00
Q 2927€+0D

0.

Q

0.

[+]

0.

0

Q.
0.
0.

(o)
(]

Listing B-6. Continued

1439€+02
1499€+02
1500€ + 02
1500E +02
1500E +02
1499E+02
1496F +02
1494E€402
1492E+02
1495€102
1495E+02

TOTAL PRESS

0.

Q
0

Q.

Q

0.
o.

Q

0.

Q
(]

1500E +02
1500E+¢02
1bO1k +02
1S01E+02
1S00E +02
1499€+02
1496E+02
1494E+«Q2
(492E+02
1494£ 402
1494F+02

TOTAL PRESS

oO.

Q

0.
Q.

Q
0

0.
0.

0

0.

Q

1500€E +02
1500€ +02
1501E +02
1501E+02
1500E +02
149BE +02
1496GE +02
1494E+02
1493€+02
1493€+02
1493E 402

TOTAL PREMS

0.

0
Q
0

Q.
Q.

[
o
Q
[+]
Q

1439E€+02
1499E+02
1{5Q0€E+02
150NE+02
1459£+02
1458E+02
14976 +02
149SE 102
1499E +02
1494E+02
1495€+02

TOTAL PRESS

Q.
o.

1499E+02
1S00€E +02

0. 1000VE 01
Q. 1000E+01
0. 1{000E*OY
0. 1000E +01
0 9999E+0Q
0.9999E+00
0.9999L+00
0.9999E+00
0 9999E£+00
Q. 1000E+0"
O 100CE*O1

U-COSINE

O 1000E+01
Q. 10C0E +Q1
0. 1000E 1 O1
O {0OOE+01
0 1000€+01
0. 1000E+01
0 1000E+01
O 1000E+01
0 1000E+01
0. 1000E+01
O 1000E+01

U-COSINE

Q 1000k+01
0 1000E+O1
0. 1000E+01
0 1000E+0O1
O 1000E101
0. 100QE+01
Q (0QOE 0!
0. 1000E+01
0. 1000E+0)
O 1000E+01
0. 10C0E*O1

U-COSINE

0 1000E+01
O VQODE+O1
0. VQOOE+O1
0 1000E1 01
Q. 1000E+01
O 1000E+01
O 100CE+0 1
Q. 1000E+Q1
0. 1000E+0"
O 100CE+O1
O 1000E+01

U-COSINE

0O 10COE+O!
O 10COE +01

0.0000E+00 0.0Q00E +00

O G9J39C 02 O OOCOE+00
Q 7I0EE-02 -0 1542€-16
0.9901E-02 O COOQE+00
0 {O74F O QO OODOE+CO
O 1324F-0( O 2804E-17
0.1418E-01 0O.7955E-17
0,1593E-01 O OOOCOE +00
0.1153£-01 -0.3283€- 16
0 7435E-02 O OQCOE+00
0 6536F-16 O OUOOE+0Q
v COSINE ¥-COSiNE

0.0000E+03  0.0000E 100
O 4747€-02 0O OOOOE+00
0O 4401€-07 -0.7712E-17
Q.63€0E-02 ©.000QE+00
0 6835F-02 O OOOQE+O0
O BG26L-02 O.18589E-17
O 9153E-02 O J964E- 17
0.9677€-02 0.000QE+00
0.6124E-02 -0 8102E-17
0O 4047E-02 O OOOQE+CO
O J256E-16 O.QDOOE+00

V-COSINE w-COSINE

0.0000C+00 O 000OF +00
0 2691E-02 O QOQOE+00
0.2611E-02 O D3861E-17
Q S5700€-02 0.00Q0E+0Q0
0.6645F-02 0.000DE+00
0.8039E-02 -0.1225€-18
O 8193E-02 -0 2A9BIE-17
0.7412€-02 0.000QE+QO
Q 397BE-02 QO 1829E-16
O 1416E-02 O OOQOE+00
0.811GE- (7 O QOOCE10O

V-COSINE W-CQOSINE

0 ODDOE+(0 O O00OL+00
O 7106E-03 0O OQOOE+Q0O
O 2935€-02 O, 1553E-16
0 AB72F-02 O OOCOE+DU
0.615)E-02 0.0000E+00
© 69RRE-02 -0 19G2E-17
0.6780E-02 -0.7942€-17
O 5258E-02 O O00QE+DO
Q 2705F-02 0.3234€-16
-0 6€9Y2E-03 0.0000E+00
-0 AQ73E-17 O OOOOQE+00

V-COSINE W-COS1NF

OO000E+00 QO OOQDE+OD
840%t-03 O OOO0E+O0

O. 7000E+0!
0.7000E+01
0O 7000t +01
Q. 7000E+01
Q 7000£+¢01
0. 7000F +01
0.7000E+01
0 70Q0E+Q1
0.7000€ +01
Q 7000€+01
Q. 7000E+01

X

0 7250E+01
Q 7290€+014
O.7250€+01
O 72H0E+01
0.7250E+01
0 72800101
0 7250E+01
0, 7250€ +01
Q 72%0€40!
Q 7250E+01
Q.72350E+01

X

0.7500€4+01
Q 7BC0E+01
0.7300E+01
0. /S00E+O!
0.7500E+01
©.7500E+01
Q 7500E+01
O.7500€ 101
O 7SO0E+01
0. /500E+01
QO 7T00E+Q1

X

0O 77S50E+04
0. 7750€ 01
Q. 1750€01
O 7750E+01
0.77S0E +0O1
0 7750E+0%
0 7750€+01
Q. 775QE+01
0.7750E+01
Q 7I150E+01
QO 7750E+01

X

O 8000L+01
O 8000E+0!

Q 0000Er00
0. 2000E +00
0 4000E+00
0.6000E +Q0
Q B0OOQE+00
0 1000E+01
0. 1200€+01
0 1400E+01
0 1600C+01
0. 1800€+01
O 2000E 01

Y

0.0000E +00
0 2000€+00
0 4000E+00O
0.6000€+00
Q. 8000E ¢+ 00
O 1000E+01
0 1200€+01
O 1400€+01
0. 1600E+01
O 1800€101
0 2000E +01

Y

0 OOO0E+00
O 2000E +00
O 4000E+00
0 6000E+0Q
Q B800VE+00
0. 1000E+01
0.12C0Ev 01
0 1400E+01
0 1600E+¢01
0 180CE+O1
O 2000E+01

Y

0O QCCOE{00
0 2000F +00
0 4000E+00
0 G000E+Q0
0.800QE+0Q0
Q 1000E+01
©. 1200E+01
O 1400£+01
O 1600E+01
Q 1RODE+O1
0 2000L101

Y

O QO0COF +00
© 2000E t0O

-0 2SQ0E+01
Q.2500E+01
-0.2500€+01
-0 2500E40!
-0.2500€+0(
-0 2500E +01
=0.2500£+01
-0.2500€+01
-0 2500£+01
-0.2500E+01
-0 2500E+01

b4

-0.2500E401
-0.2500E+01
-0 2500L+01
-0 2SO00E+O01
-0 2500E+0!
-0 2500E+01
-0 2500t +01
0.2500E +01
-0.2500¢€¢01
-0 2500E+01
Q 2500C+01

-0.2500E40+4
-0 2500E+O1
0 2500CL+01
-0.2500E+01
-0.2500€4+01
-0.2500E+01
-0 2500E+Q!
-0 2500E+01
-0 2SCQE+Q!
-0.2500E+0!
-0 250QE+Q1

z

-0 2500E+01
-0 2S00E+01
-Q 2500E101
Q0. 2500£+01
-0 2500E+Q1
0 2S00E+Q1
-0.2300E+01
-0 2500F+Q!
0.2500E+01
-0 2%00C+01
-0 2500E+01

2

-0 2500& ¢
-0 2500E+

¥T-L8-°H1-DQ3V
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3
4
5
8
7
8
9
10
11

K

“OWB NGOG AW -
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K

«OVA IOV B WU -

K

AaDVAAAEDUN -

K

> WA -

413€E+02

413E+02
v 1413E+02
0 1413E+02
O 1413€+02
0. 1413E+02
O 1413E+02
O 1413E¢02
0 1413E+02

VARIABLES AT
PRESSURE

0 1017€E+02
0.1017€+02
0 1017E+02
0. 1017E+02
O 1047E+02
0.1017E+02
0 1017E+02
O 1017E+02
0 1017E+02
0 3017E+02
O {0(7E+02

VARIABLES AT
PRESSURE

O 10I7E+02
Q. 1017E+02
0 1017E+02
Q. 1012E02
0.1017E+07
.1017E102
1017E+02
.1017E402
1017E+02
1017E+02
1017E+02

DoOoeoO

VARIABLES AT
PRESSURE

10)7E+02
. 1017E+02
. 1017Ev02
1017E+02
1017E+02
1017E+02
L1017E+02
O 1017E+02
0 1017E402
O 1017E+02
0 1017€+02

CQOQOCQO

VARIAGLLS AT
PRESSURE

0. 1018E+0Q2
0. 10(BE+02
O 1018E+02
O 1018E+02

0.9834LE+02
0.9834F+02
O 9833E:02
O 9834402
O 9835E+02
0 983BE+02
0.283%&+02
0.9838E¢02
0.9838€+02

L. J = 11
TEMPERAIURE

O B9S0E+02
O B9SOL+02
O B9SQE+Q2
O 895VE+02
0.8950E+02
0.8950L+02
B940E +0?
B949E+02
BI49E+D2
B8949E402
B949E+02

coQoo

L, U= 11
TEMPERATURE

0.8950E+02
O B9320E+02
0.8850E+02
0.8950E¢02
0.B850F+02
0.8350€102
0.8950F+02
O 8950Es02
O.8290E+02
0.8350E+02
0.89S0E+02

L. J = T
TEMPERATURE

O 8950E+02
0 B950€+02
O B950E+02
0.8950€+02
O0.R948SE+02
0 8949€r02
0.8248L+02
0.8949€+02
O B949E+02
O B24BE+(O2
O B949E+07

L. Jd = 11
TEMPERATURE
O 8951E402
0.8951E102

O B88G1E+02
O 8951E¢02

O 2926£+00
0O 2929€+00
0.2925E+00
2909E +00
2BBOE 00
2BSJE+00
2839E+00
284316100
284 1E+DO

Qoo QOD

. 1
MACH NUMBER

- 7660F 400
TGGOE+00
TE6GOE+O0
7660E+00
7661E¢00
T661E+0N
T661E +Q0
TG61E400
7661E+00
7G62E+00
1662E+00

|=Nel-NeloN-NoRoloNoRel

' 2
MACH NUMBER

766 (E+00
TGBIE+QQ
166 (E+00
TGEVE+QQ
T6E1E+00
7662E+0Q
T662E£+00
7662E+0Q
T662E+00
7663E¢00
7663£+00

00000 QOQODO

. a
MACH NUMBER

.7660E+00
7660E+00
7660E+00
7660E 100
7RG0E+ 00
7660E+00
7661E+00
766 1E+00
766G1E(00
766 1E41 Q0
T66 IE+O0

[~]-Nel-R-NoNoRoNoNoho)

N A
MAC(Y NUMBER

O 76S8E100
O 7GS8E+Q0
O 76G8E100
0.7659E¢00

QO000OO0O0O0OCQCC

Listing B-6. Conlinued

1499L +02
1500E+02
1499E+02
1498L 102
1497E+02
1495£+¢02
1484E+02
1494E€+¢02
1494F +02

TOTAL PRESS

O.
O.

[of-Rejeol g=)-N-N-)

1500E +02
19000102
1500E+02
1500k 102
1500E102
1500E¢ Q2
150QF +Q2
1S00E 1 02
1500E402
1500E+02

-1500E402

TATAL PRESS

OC0O0Q0QQOO0000

1500E+02
1900L+02
1500€+02
¥1500E+02
1SO0F+02
1500L +02
1500F+02
1500E+02
15008+02
1S00E+02
1S00E+02

TOTAL PRESS

QooOQCOQOO0O0O

1500€+02
151 +02
1500E+02
1S500E¢02
1500F+02
1S00E+02
1500L +02
1S00E+02
1900E t02
1500F +Q?7
1500E +02

TOoTaL I'RESS

coQOo

(S0QE 102
150G0L 02
(500t 102
ISCOE 102

QOQCO0O0ODODO

1O00E +C
1000E+0
JOOCE*O 1
100QE+01
1000E+0 1
100QE +O 4
. 1000E+O
1000E 101
100CE+Q Y

U-COSINE

]
o
[}
o
o
o
0
o]
(o]
]
o

YOOQE+O1
1000E+01
1000E+ 01
1000E+0 1
1000E+0 1
tOO0E+ 01
1000E+01
1{000E101
. 1000E+01
1000E+01
. 1CO0E+O (

U-COSINE

ooeooQOoOQCR

(o]
(o]

1000E+01
1C00E+ 01
1CO0E+O1
1000E+01
1000E +Q1
1000E+O1
1000E +0O1
1000F +01
1000E-01

. 100CE +O1

1000E+01

U-COSINE

QOCOO0OO0O0OQO0

1000E +0O1
1000E+01
100QE +O1
1000E+ 01
100QE+01
1000E+01
1000E+ 01
1000E+01
1000E¢O1
1000E+ 01
1000E +01

U-COSINE

cQeeQ

10GOE ¢ D1
1000E +01
1000E rO 1
(OOQE 01

.20664C 02
«344GE-02

0 J451E-02

o

.404GE 02

0, 4158E -02
0.4 189E02

0

 2853E -Q2

0.2874E-02

Q

]
o
]

[eXeNeRoNoNoNoNo]

]
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

[+J-Rod-RoRolsRoReRo Nl

0
[}
(o]
[}

J215E-16

V-CDSINE

Q000K +O0
QUOLE 100
+QO000F +00
oduol 100
©COOOE +00
0u00L 100
COO0E +00
OOQOE ¢ DO
0OGOE + 00
QOOQE +O0
.COCOE OO

vV COSINE

ODOOE +00
J955L 0%
6a91F -05
9184E 05
1186¢ -04
1339E-04
1424¢-04
1308€-04
1045 -04
7806€ ~05
6168E-19

V-COSINE

O0OOE+00
3259E - 04
7113E-04
.SR20E-04
$1200F - 02
1278E-03
12L3E- 03
1054E-03
25604
3766E - 04
49ITE-18

v CDSINE

0CQOL 100
2BEAL-04
6I09E - 04
8243 04

000000000

9386E-03
6545£-03
2353E-03
1613E-03
.4988E-03
BJIOSE -0
1030€ -02
(56 1E -Q2
1S61E-02

w-COSINE

:
:

00000000000
8
8
m
g

W-COSINE

7850E -07
S412€-07
8420E-07
6442E-07
7219€-07
6363€-07
7210E-07
6458E-07
8419E-07
5432€-07
7870€-07

[~NeEeoNoNeRoNaNoXe NoNol

W-COSINE

1427€-06
9527£-07
1321E -06
11(2E€ -06
1198E-06
(083E 06
1200E -06
1115E-06
1326E -06
9568E -07
1431E -06

[-X-Nel-NoReoRoJoNaRo ol

wW-COSINE

Q 1271E-06
O 5784E 07
0 8201£-07
0.7693E-07

C.8000E*01
0.8000E101
© BOOOE+O1
O 8000E+O1
O 8Q0CE+01
0.8000E+01
0.BOUOE+01
O 800CEYO1
0. 80Q0E+01

X

O OO0OF +00
©0.0000E 1 00
0 OCQOE+00O
O COOQE00
O OOQOL+00
0.0000E+00
0.0000E+00
0.0C00E+0O
0.0000E100
0 OCOOF+00
0.0CO0E +0Q

X

O 2500E+00
O 2500E¢00
0 2500 +00
0.2SC0E+00
0. 2500E+ 00
0 2500£+00

‘0 2500F +00

0 2500E+0Q
0.2500E+00
0, 2500F +00
0.2500E¢00

O 5000QE+00
0.5000£+00
0. 5Q00E+00
0.5000E400
0 50Q00F+00
O SOO0E+0O
O SHXIE 4K
0 5000t 00
O 5000Lt00
O 5000t +00
0. SOCOE +00

X

0 7500L«00
O JHUO0E 100
O 7500€E +00
0 750QE:00

0 4Q00E+QD
0.6000E +00
0.8000E100
0 1000E+0O1
Q 1200€+01
O 1400E+01
O 1600E+01
O 1BQOE*+O1
0 2000E+01

¥

0 O0COL 100
O 1000E+0C
O 2000E300
O JO0OE* Q0
0. 4000E +00
0. 5000E+00
O 60COE +Q0
O 7000E+QQ
O 8S000E+00
O S000E+00
O 1000E +O1

Y

© OCOOE+O(
O 1000E+00
O 2000E ¢00
O 3000E+00
© 4000E +O0
O 5S000E+00
O GO00E +00
O TOOOE «QQ
O 8000E+00
0O S000E +00
O 1000E+01

v

O OOQQOE +00
0 100QE+00
O 2000E+Q0
0.3000E+00
0.4000E 00
0 SQQO0E +00
O GOOQEL QO
O 7000E «Q0
O 80Q00EI00
0 S000L+00
O 10Q0E+O!

0 OCOOE+0O
D 1000£+00
0 2000E+00
0 3000E+00

=0. 5000k

-0 SOONE

‘0 SOOQOE+U0
-0. 3000E + 00
-0 5000€ +00
-0.5000E+00
-0.5000E+00
=0 S000E00
-0 SOOOE+00

4

O OO0QE+Q0
0 OCOOL +CO
O OOO0E+00
0 DOODNE+0O
O OQOOCE+00
0 OOQOE*0C
0 OQOOE+00
0 QOONE4CO
0 0000F +00
O 00O0OE Q0
O OOOOE+QQ

2

0. O0O0E 100
0 OO0OQF +00
0. 0000E+O0
0 OOOUE+DD
0.0000E+ 00
O OGOOOE+00
0. O00OE +00
0. {}0VE + 00
0.0000E+00
0.000DE 100
O OOOOE +00

2

0 XKML +00
0 OOQOE+00
0. OUOVE +00
0 OOOQE +00
0. O000E +00
O OOQDE+00
0.0000E + 00
0 QDOOE+UO
0.0000E 400
0.0000E + 00
O OOOOF+00

z

O ODODE +00
0.0000E 100
O OOOOE +0D
0 QO0OE * 00

v2-£8-41-003V
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8 0.1017£+02
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o
1

1
2
3
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5
8
7
a
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4]
1

=~ QUWONOUALON -

1
2
3
4
S
-]

O 1018L+02
0. 1017E+02
O.1017E+02

0. 1017E+02
O.1017E+02
O 1017E+02

VARIABLES AY
PRESSURE

0 1018E+02
Q.101BE +02
O 101BE+02
O 101BE+02
Q 1017€+02
0 1017€+02
0.1017E+02
0. 1016E+02
0 1016E+02
0. 1016E+02
0 1018€+02

VARLABLES av
PRESSURE

0 1020£+02
O 1020€+¢02
©.1020E+02
0.1020E+02
0. 1019E+02
0 101BE+02
0.Y0V\TE+O2
O.1018E+02
O 1015E+02
©. 1045E+02
0,1015E+02

VARIABLES AT
PRESSURE

O 1025E+02
O 1025E+02
0 1024E+02
0. 1023E+02
0 1021€+02
0. 1018E +02
O 1015€+02
0 1012E+02
0. 1009E+02
0. $004E+02
0.1004E+02

VARIABLLS AT
PRESSURE

0.1037E «02
0. 10JE +02
O 1036E402
0 1033€+02
030€+02
324€+02

O 8950F+02
0.0950E+02
O 8350E+02
0.8950L+02
O B895S0E+02
0.8830€ 102
0.8950E+02

L. J 1
TEMPERATURE

0.9952E+02
O B9DIE 02
O 8951F+«02
0.89S1E102
O B990L+02
0.0949€+02
0 8948€+02
0 8947E+¢02
0.8946€+02

O BYABE+LZ

0.8948E+02
L. J~ 11
TEMPERATURE

0.8988E+02
0.8958E+02
O B957E+02
0 8956E+02
O B954E+02
0.89L2E«02
0.8949E 02
O H347E+Q2
0 B345€E+02
O 8943£+02
O 894JE+02

L, J~ 11
TEMPERATUREL

0 B969E+02
O 8969k +O2
0.8967E+02
LB9GAE+02
B959%E+02
B952E 102
B94bE+02
093GE+02
B930L+102
8917F +0?
8917€+02

oO0OCOOOOD

L, g [N
TEMPERATURE

O 90C00E 102
0 9000k +02
0 B995E+02
0.BOHOE+02
0 B9BIE402
Q BIGBE+02

4]
[+]

0.
o.

o]
[s]
[+]

766 1L +00
7662E *00
7664E100
7665E +00
7666E +00
7E67E +00
TE67E+QQ

5

MACH NUMBER

[}

OCLs0000000

7651€400
7651€£+00
7652E+00
7654E+00
165TE+00
7659E+00
T662€4100
16G4E +00
7GH6E +00
Y66 7E +00
7667E+00

]

MACH NUMBER

o]
[s]
s}
o]
(]

0.
0.

]
s}
o]
o]

7631E+00
1GIIE 00
163%E +00
7641E+00
7650E +00
7660E +00
T672E+00
7685€+00
71697E+00
7703E+00
7705E+00

?

MaCH NUMBER

000D CODCOCO

TSBAE+Q0
7S84E+00
75S93E+00
7606E Q0
7625E+00
7648E 00
T7672E+00
TIQ0E+CD
T716E¢00
T743E+00
7743E+00

MACH MUMBER

OO0OLO

TASBEQO
7458E+00
7473E+00
7S02€¢00
7537E200
7596E 100

Listing B-6. Continued

0 (SOOE+02
O 15S01E+02
0 1501L+02
Q.1501L402
Q 15Q1E+02
0.1904E+02
0. 1501E +02

TOTAL PRESS

QO 1500€ +02
0. 1500€+¢02
O 1500E+02
0 1500E+O2
0.1%9008 4102
. 1493F +02
. 1498E 02
1493€ +02
1499E +02
1499E +02
149%€+02

QooooQ

TOTAL PRESS

0 1501F+02
0. 1S01E+02
0. 15018402
0 1501£+02
Q 1501E+02
0 1501£202
0.1501E+02
©.1502€+02
© 1503E+02
O 1503102
© 1503E+02

TOTAL PRESS

0 1501E+02
0.1501E+02
0. 1500€+02
1500E +02
1500€ +02
1499E +02
1499E +02
1497E +02
129GE +02
1493E «02
0.1493€+102

OO0OO0O0OODODDO

TOrAL PRESS

Q 1500£+:02
O 19%0XE+02
0. 1500CE 02
0. 1500t +02
O 1S01E«02
0.1502£+02

s}
o]
o]

o.

o]

Q.

o)

{OO0E «O1
1000E vO1
1000L +O1
1000E101
1000E +0 1
1000 + 01
1000E +O 1

U-COSINC

o]
[s]
o]

0.

[+]

1000E +0 1
1000E+0 1
100QE «0 1
1000E+01
1Q0DE+D1

0. 1000E 01

s}
0

0.

(s}
o]

10000+ 01
10GQE +0 4
100QE +0 1
1000L ¢ 01
1000E +01

U=-COSINE

s}
[s]
L[]

0.

o
o]
o]
o]
0
o
[+]

1O0DE 4O 1
1000L 0
1000k ¢Q 1
1O00E +01
1000E + 01
10Q0E +121
1000E + Q1
1000E4+ 01
1000E +01
1000E+0 1
1000E +01

U-COSINC

0.1000L+01

0.

o]
[s]
o]

10QOL +01
100QE+0 1
{OCQE+0 1
10C0E+01

0. 1000€E 10}

0.

o]
[+]
0
]

[Le o vl 2107]
1000E +O 1
1000E +O1
1000E+01
1000E +O1

U-COSINE

o]
s}
s}
0
s}
o]

1000L 01
10Q0E +O
10QQE +O |
99398EL ¢ 00
9999C+00
9999C ¢

§B3IBE-04
8034E-04
5809€ -04
.3577€-04
1840E-04
7503E-05
G1E5E-19

O0O0O0DOD

V-COSINE

0 Q0O00E+00
0.2447E-02
0 321E-03
O 7440E-03
O 91R0E-O3
© 998RE-0)
0.9993E-03
0.8779E-02
0 65%9E-0)
O 240SE-03
0 1975E-17

V-COSINE

O00OE +00
4501E-03
9494€-03
1303€-02
1514€-02
1953€-02
1374E-02
1013E-02
S421E-02
1J68E-01
0.9836E-1R

CO0DO0OOCCOO0

v-COSINE

DOOOE + 00
1G25E-02
ISSSE-02
S101E-02
6528E 02
749%E-02
8029E-02
786 1E -02
0.8975€E-02
O 4514E-02
O 6320E-16

CODOOO OO

v-CasINE

0000t t 00
$523€-02
7612€-02
10BOE -0t
1381E-O1
1SJ1E-O1

cOO0O0O

O BS41E-Q7
0 7355E-07
O 8S4BE-07
0.7729€-07
O 9315€E-07
0.5921€-07
0 12BGE-06

¥ COSINE

O 34673F-07
0 S312€-07
-0.3176E-07
=0 J63AE-07
+0.2871E-07
-0 1889t -07
-0.2797E-07
-0.3494E O7
-0.2907F -07
-0 5030€E-07
0 3735E-07

W-COSINE

-0 1089E-06
-0.2052E-06
-0 2121C OB
-0 2052E-06
O 2020E -06
-0.2074C 06
-0 1989€-06
0.2020E -06
-0 2108F-08
0 2090E-06
0. 1125k =06

W COSINE

-0 2974E-06
-0 3IBGIE 06
-0 4244E-06
-0 3972 06
-0 3939E-06
-0 J903JE-06
-0 YHB93E O
-0 IBBOE-06
-0.4926E 06
-0 3731E-06
-0.201BE-06

¥ COSINC

O 4985E-06
-0.9/27€E-06
-0 6152E-06
-0.5470F 06
-0 S5371F-06
0.5263E-06

Q.
0.

(o]

O.

[o]

0.

o]

0.
o.

o]
[+]
[s]

0.
0.

o]
[+]

Q.

o)

a
o]
o]
s}
3]
s}
o]

o.

s}
3]
o]

o]
[+]

o.

o]
s}
o]
o]
(o]
o]

o.

o]

2]
(s}
2]
o]
o]

7500t 100
7500E +00
7500€ +00
7500E+00
7S00E+Q0
7S00E +Q0
7500E +00

X

1000E +0 1
1000E+10¢
1000€+ 01
1000E+Q1
100CE+09
1000UE +01
ICOOE +0O 1
1000E O 1
1000k +O1
1000E+0 1
1000E101

X

1250t +01
1250E+01
1250E1 01
1250L 401
1250E+01
1250E+01
12S0€E «+O1
1250E+Q1
1250E+01
1250E+01
1250E401

X

1500E+Q1
1500Et01
1S00E+01
1500E+01
150CE+0¢
1500E ¢+O
1500€+0
1500€+01
1500€ +O1
1500E «O1
150CE+0 1

»

17SOE+01
17S0E4+01
17SOE+01
1750E+01
1750F +01

0.17S0E+01

O 4000E +00
0 SOQ0E+00
0 GO0OE +GO
0. 700QE +00
0. BOOOE +00
0 920Q0E +00
0. 10C0E+01

¥

0. 0000 100
0 1000E+00
0 2000E+00
Q 3OC0E «00
0.4000E+ 00
O SOOOE+00
0 600QE+Q0
0 7000€+00
©.8000€+00
0 9000E+00C
0 1000QE+01

¥

0. DODOE + 00
O 1000E +00
0 2000E+00
0 300GE 100
O 40Q0E+00
0.5000E 00
0 6CCUE DD
0 7000E ¢+00
0 BOOQL+00
0 90QQE+00
0 1000E+01

¥

€. 0O00E + 00
O 1000€ 100
0 2000E+00
0 J000E 00
O 4000E+00
O SC00E+DO
0 &000E +00
0 70Q0E+00
0.8000E1 00
0 S000L+00
O 1000E+O1

v

O OOCOE +00
O (UCQE +00
0 2000€+00
0 J000E*OD
Q 4000E+QC
0 SO0O0E+00

© 0Q0QE+00
0.0000E +00
0 G000t +00
0.C0C0L +00
0.Q000OE+ 00
0.0000L + 00
0 ODOQE+0O0

4

O OCQOE*+00
0. 0000k + 00
O DOOOF +00
0 0000C 100
0 00QO0L +Q0
0.0000E +00
O DOOQE 100
© OO0QE +O0
O ODOOE +00
0 OODOOE +00
0.C000E +00

H

O O0OOE +00
0 O(KX)E +00
QO OO00F+Q0
0 CGOQOE 100
0 CONNE +00
0 O0QOOF+00
0 OCLOL 100
0 OQONE+Q0
0 000QL 100
0 OO0 +0X
0.000CE + 00

z

0 0000OL 100
O OQOOE +00
Q UOLOE +00
O OCODE +GO
Q 0O0UL +00
0 OQOOE+ OO0
O OOOOE +00
0.0000L + 00
O CODOF +00
0.0000C + 00
0 ODCOF+00

4

0 0000F «00
0 OO0QOE +00
0 COQUE 100
0 OO00E *00
0 O000E+
0 OOO0OF

PZ-L8-H1-02Q3V



Y0l

7
8
-]

J20€+02
O11F+02
0. 1006E ¢ 02

10 O 9881E+01%

1

K

2 QURYNAAL DN

K

- OUWDI DK W N -

3

2 OOOE AR N e WN -

K

BN ANEDWN -

0.98B1E+0Y
VAR]JABLES AT
PRESSURE

.06 1E*02
1061E+02
. 1059E+02
10B4E+02
1049E+02
. 1038E+02
1032E+02
0. 10UBE+02
O 1003E+02
0.9534E+00
0.9534F+01

O0VO0OO0C

VARLABLES AT
PRESSURE

O 1098L402
O 108BE +«02
O 1036L¢02
O 1081E+02
O 108BE+02
0. 1076E102
0. 1073 +02
0. ID32E+02
O 1050€+02
0. 1046E+02
0. 1016E+D2

VARIABKFS AT
PRESSURE

0. 1151E+02
0.1131€+02
0. 1150E+02
O. 1148E+02
0. 1148E+02
- 1144E+02

1145SE402
- 1743E+02

1144E+02
. 1149E+02

1149E+02

CQO0OLOO0

VARLABLES AT
PRE SSURE

1199E+02
1199E+02
. 1189E+02
. 1199E+02
. 1199E+02
1200€+02
1202E+02
. 1206E«02

DOO0OOOO00O

0.8958E102
O B8933E+02
O B920E+02
O BA7SEIL2
O B875E+02

L. u = 11,

TEMPERATURE

O 905TE+02
0.90b7L+02
0.9051E+02
0.9033E1+02
O 9028E+02
©0.8998E+02
O0.89B1E+02
O 8919E¢02
©0.8902F+02
O A77JE+402
O 8773E+02

L.y = 11
TEMPERATURE

0.9149E+02
0.9143E+02
0,9144E+02
0.9132€4+02
0.9124E402
0.9097E+02
0.9089E+02
0 9039F+02
0.9029E102
O 89GSF+02
O B965L102

L. U~ 11
TEMPERA TURE

0.9273E102
0.9273E+:02
0.8271E+02
0.9260E02
O 9267F+02
O 9261E+02
0.9263E+02
O 92GOE+02
0.9269E+0?
O 9289E:02
O 9289E+02

L.y = 1"
TEMPERAURE

9382E+¢02
9382€+02
SI82E +02
93A83E +02
9385E¢02
93IB7E+02
0.8391E+02
0 9a00E+L2

Q00000

Q0000

769 1E+0C
T755E+00
7BISE+ON)
8039%E+00
8039E+00

9

MACH NUMBER

o]

CO000QO0000

7225E+00
7225€¢00
T249E+00
730QE+00
736QE+UO
T472E+00
7873E+00

.77EIECOC

7954E+00
8325E+00
BA14E+00

10

MACH NUMBER

COO00QOLOO0OO0

GA 10E+00

.6811E+00

6A30E+00
6871E+Q0
69 1BE+00D
6995SE+00
T070E+00
7VBIEQO
TI09E+DO
7352€+00
7336E400

MACH NUMBER

OlGOOOlOOOO_OO

.6254E+00

6255E+00
6260E+0Q0
6269E+00
62B4E+«0O0
6289E+00
6312E+40D
6297€+¢00
616E+00
6107E+00
6 105E ¢+GO

12

MACH NUMBER

0COCOQLOOO

5746E+00
5748€400
S745E+00
5738E400
5736E+00
5716E¢00
5716E+00
S677€+:00

CO0OD00

Listing B-6. Continued

1503E +N2

- 1504E+02
.1902E+02

1512E+02

1512102

TotTaL PRESS

00000000000

1502E+02

. 1502E+02

1502E+02
1502€+02

- 1504E+02

1503E+02
1509E +02
1504F ¢«02
1521102
1502E +02
1500E+02

TOTAL PRESS

0.
0.

4]
[+}

0.
0.

s}
24
o
o
o

1498L +02
1498E+02
1498L ¢02
1496F ¢02
1498E ¢ 02
1492E+02
1497E+02
14B4E+02
1498E+02
1455E +02
1453E+02

TOTAL PRESS

0000000500

. 149BF +02
- 1498E +02

149 7E+02
1896E+02
1497€+ 02
1494E+02
1497E+02
1492E+02
14497E402

- 1478E+02
.14 /BE+02

TATAL PRESS

[eJoNoNeoRNoNale]

1499€102
1499€+02
1499E+02
1499E 402
1499E+02
14898E+02
1SQ0E+02
$499€102

0.9999E+¢
0.9999E+0n
O 9999E +00
O. 100QE 101
O 1000E+01

U-CUSINE

1000L +01
1000£ +01
9999E100
9997E+00
9994E+00
9992k +00
.8985E+00
.9983E+00
_.B967E+00
9973E+00
9923E+00

00000000000

U-CO%INE

O W0COEL 10
0.9995F+00
O 9995L 100
O B9BYE+0D
0.9976E +00
0.9965E +00
0.9937€+00
O 9921E100
O 986 1E+00
0O 9a4¢f Q0
0 9701F+00

U-CaSTINE

10Q0E+O1
999BE+QO
9991L+00
99B1E+OD
9962€+00
9942t +00)
990BE+00
98767 v00
9825E1+ 00
8765F+00
9701E+00

OCCOO0OOO0DO0O0

U-CDSINE

1000E +01
9958E+ 00
99R9E+00
9977100
9957E +00
9932E+00
9900E ¢ 0D
9861E+00

CO00OO0O

1644€-01
1422€-01
0 1302E-01
0. 1584E-02
0. 1543E- 16

v COSINE

6265E-~ 16
7299E-02
1720E -01
2456GE-01
IS16E-OI
4118E-01
5516E-0O1
.S743E-01
B121E-O1
730CE -O1
1240E +0O

OCQOO0O0O0ORLOOO

v COSINE

GOOCE +00
4379€-01
326BE-O1
4722€-019
6869E-01
8346E-01
11176400
1254E100
16G1E+O0
1176E+00
2425E+Q0

00Cc00000000

Vv-COSINE

O 247B8E-15
Q. 187BE-O1
O 4225E-01
0.6163E-01
O B680E 01
0. 1073E+00
0.1352E+00
O 1A74E¢00
O 1864E+00
0.215BE¢00
O 2425E+00

V-COSINE

O O0COE ¢00
O 2185E-01
O 4587E-0Ot
O 6793E-01
O 8277E-01
O 1161E+0D
O 1412E¢00
O 1664F+00

-0
-0
+0.
-0
-0.

§514€-06
SS34E 06
5981t -06
SO95E -06
441GE-08

W-COSTNE

-0
-0.
-0.
-0
-0.
-0
-0
-0
-0
-0
o

8276F -086
S797E-06
6767 -0
6587€ -06
G9H2E-006
€921€-06
B9S3E 06
GSANGF-06
6914F 06
§57S9E-06
S394E-06

w-CO$ INE

-0
-0
-0
-0
-0
-0
0.
-0.
-0
-0
-0.

3B73E-06
JS91E-06
6731L-06
BR6IE-D6
1010 O5
9094t -00
7408€E 06
5748L-06
$394E-06
4460E-06
45B5SE-06

w COSINE

-0
o
-0
-0
-0
-0
-0
-0
-0
o
-0.

$20RE-0S
1050E-05
1QB6E-Ob
B8051E-06
4543E-08
2121E-06
3348E-06
5483C 06
6994k -06
6076£-06
7822e-06

WeCDUSINE

o
-0.
-0

[+}

]

Q.
-Q.
-0

2572 -05
2717€-05
1260t 05
4732E-06
1777€-05
{492E-05
1826E-07
199405

O 1750€E3:01
O 17SQOE+O1
0.1790L 01
O 17S50E+01
0. 17S0E+01

X

O 2000€+01
O 2000£+01
O 2000E+01
0.2Q00E+01
O 2000E+01
O 2000E+01
0 2000£+01
O 2000€+01
0.2000E+01
0 2000E +O1
0. 2000E+01

X

O 2250[+01
O 2250k +01
O 2250E+0I
O 2250€+01
0.2250E+01
0.2230E4101¢
0 2250E+01
O 2250€+09
O 2250E+01
O 2250€+401
O 225QE +Q 9

x

0 2500k +01
0 2500F+01
0 2500L+ 01
O 250QE+Q
O 2500E+01
©0.2500E+01
0.2500E101
0. 250QF +01
O 2500L101
0 2500E+01
0 2500E 104

X

O 2750E+04
O 2750L+01
0.27S0E+01
0. 27SQE101
0.2750E+01
O 2750L 01
0.2750E+01
O 271SOE+09

o]

o
o
o

]

0.

o]

0.

o
o
o
(]
o
o

0.

o
(4]
o

0.

o
0
[+
o
Q
o
[+

0.
0.
0.
o,

o]

0.
0.

o]

0.
0.

[o]

o
u
o
o
4]
o
[4]
o

GOCOE +O0
TOCOE +00
8000E+00
SQ0Q0E +00
1000E+01

Y

OOCOO0E + 00
1000C + 00
2000E+00
A000E+ 00
4000E +00
SOQ0E ¢+ 00
60Q0E+00
TO0QE +00
BA0QQOE +00
9000E +00
100QE 101

1 4

OO00E +00
1062E 100
2125€400
3187E+00
42%0E +00
5312€+00
H375E400
7437E+00
B500E 00
9562E +00
1062E101

Y

O000E +O0
1125€+00
2250€+00
I37SE400
4500€+00
562S5€100
6750E+0Q
7B7SE+00
9000E +00
1012E+01
1125€E+01

Y

OOOOE +O0
1187E100
2375E+00
3562E+00
4750€+00
9937€+00
7125E+00
8312E+00

0. 0000E
0. 0000E
O 000QE+00
0.0000E+0C
Q.0000E +00

O 0000L100
0 OQOOE +(XD
0 0000E+00
0.0000E+00
O QOOOE +00
0.00UIE 00
O 0000E+OD
O 0000 +00
O JO000E+0Q
O 0OQOL 100
O OQOQF+00

0 0UVOL 100
O OOOOL +00)
O 00QOE ¢ QO
0. QO00E +00
0 Q0O00E +00
O OUOOL + Q0
0 OOOOE +00
0 O000E+00
O ODOOF +00
0 OUOOL 00
O O0OOF +00

H

O OUOOE+00
O OODOE+D0
0. 0000V +00
O 0000F+0C
O 0000EL 00
O OQQQF +0Q
0.00C0E+0C
0 0000E+00
0. 0000E+ 00
© OOOQOQE+00
0.0000E +00

O 0000C 00
0 00Q0F+00
0 0000L 00
0 DGOL+V0
O 0QOOE+DC
O OOOOEI U0
O D0OOOE+0Q
0 OKNE+00

vZ-£8-H1-0Q3V



sor

9

O. 1206E+07

10 O.1213E+02

K

-

=« OO AANEWN -

L3

- -

K

K

«DOUVBIONDEON = 2« QO NNMBEWN =

OCO~NOWEWN -

O 1213E¢02
VAR[ABLES AT
PRESSURE

O 1238E+02
Q. 1235E+02
0. 1235%E+02
0. 1236E +Q2
0 1236€+02
0 1238E+02
0Q.1238€+02
0.1242€+02
0.1242€+402
0. 1248E£+02
0. 1248E+02

VARIABLES Al
PRESSURE

1265€¢02
126S€+02
1265E +02
1266E+02
- 1266E+02
. 1268E+02
1289E402
- 1272E+02
1273E402
. 1278E+02
1278E+02

Oo00O0O0ODOOOOQ

VARLABLES AT
PRESSURE

O 1280E+Q2
O 1290€+02
O 1290€ +02
0 1251E+02
0 1292€+02
0. 1293€+02
0 1284E+02
0. 1257E+02
O 1298E+Q2
O 1303E+02
0. 1303E+02

VARIABLES Al
PRESSURE

1310E+02
1310E+02
13116402
1312E+02
1312E+02
1314E+02
. 131SE+02
0. 1318E+02
‘< 318E+Q2
123E+02

oO0O0O00OO0O

O 940BE+02
0.9429E+02

L, J = 1",

Listing B-6. Conlinued

O SE41E+00 O, 1497E+02 O 9816E+00
O 8429E+02 O 5469E+00 0. 1487E+02
0.S46B8E+Q0 O.1487L+02

13

TEMPERATURE MACH NUMBER TOTAL PRESS

0.9462E402
0.9462E+02
O 9462E+02
0 9464F+02
0.9466E+02
0.9469E€+02
O 9472E+02
0.94BOL 402
O 94B7£+02
0 9S03E+02
0 9503k +02

L. d+~ 11,
1EMPLRA TURL

0.9526£+:02
0.9526E+02
0O 9527€+02
O 9529L +02
C 8%31E+02
0.9535E+02
O 3b3JE+O2
0 9547€402
0.9552E+02
O 9b&BE+02
O S58A€+02

L. J s i1

0.

o
o]

0.

o
o)
o

o.

o)
0o
]

SIITE+QO
S338E+00
S5334€+00
S5324€+00
$316£+00
5296€+00
5289E+0D
$253€+00
S192E+0C0
S069E +00
SOGAE+00

14

MACH NUMEER

0

¢}
]
[¢]
[b]
[+]
¢}
]
o)
0o
o)

4988E+00

. 4990E 200

4984E+Q0
4973E+00
49G1E+00
4942E +00
4930€ +00
4B91E 00
4B17E +00
4720E+00
4720€ +00

15

TEMFERATURE MACH NUMBER

0 8hLEdL+02
Q 9580E+02
0 9»81L+02
O 9SB3E+02
0.9584€£+02
O 9SBRE+02
0.9591€E+02
0.9600E+02
0 960GE+02
0.9620€¢02
0 9G20F+02

I, J= 11,

c

Oooo00O0OOCORO

4GBEE+D0
4688 ¢00
4GB 1€£+00
4669E+00
4656€ 100
4G39E+00
4623E+00
45B0E+00
4504€+00
442BE+00
4427€+00

16

TENPERAIURE MACH NUMBER

9G24E+02
9624Ev02
9625E402
9626E+02
962BE+02
9GI2L+02
PEI4E+02
0.9643E+02
O 964BE+02
O 9661E+02

C0O000OoC

[b]

[+]
]
[+]
[+]
]
[+]
[+]
]
[}

4424E€+Q0

. 4425€+00

4419€ ¢0Q
4407€+Q0
4393E4+00
4379€+0C
4360E+00
4314E¢00
4239E+00
L1TTE+QD

0 1499E+02
0 1499€+02
0. 1499€+402
0. 1498E+02
0 1499E+02
0O 1458F+02
0.1499[102
0 1499k+02
O 1493E+02
0 1487€102
0 14B7F+02

TOTAL PRFSS

0. 149%¢+02
O 1499E+02
1499€+02
1494t 1 02
1498€E+02
1499E+02
. 149BF+02
$149BE+02
1432L+02
1489€+02
14A9E+02

O00O0O0LOO00O

TOTAL PRFSS

1490F+02
1499L +U2
1499F+02
1499E102
1498L+02
1499E+02
. 1498E102
1498E+02
0.1482E+02
O.1491E+02
O.1491E+02

00000000

T01AL PRESS

1499E+02
14950 +02
149YE t02
14D9F+02
149AL +02
1499F+02
1490€102
1498L102
1497E6+02
1491E+02

0000000000

0.9747£+00
0.9701E+00

U-COSINE

Q. 1000€+01
0.9997€+00
0.9989E+00
O 9874E+00
O 9954E+00
0 9927¢+00
0 9895E+00
0.9853E+00
0 9809E+00
0.9742€+00
0 9701E+00

U-COSINE

C. 1000E+01
0.9997E+00
9988E+00
9973E+00
99832€+00
8924E+00
QB9IE+00
B850€+00
9BC?E+CO
974 3E+00
8701E+00

00000QO0CO

11-COSTME

1000E+Q1
9997E +00
99808E100
9972€+00
99%2E +Q0
9924E+00
9892E+00
9B49E+00
9806E +00
9745k +00
9701E+00

00O0OCOO000O0

U-COSINE

1000€+0!
9997E+Q0
VOBEE+DD
9972€+00
9952E+00
9924E+C0
98S2ZE+00
9850€E +00
9B06E +OC
974BE+OC

00000 CO0O0O

0. 1909E+C0
0 223GE+00
0.2425€¢00

V-COSINE

0.2458F-15
0.2345£-01
0.4774E-01
C.7139E-01
0.9593E-01
0 1206F+00
0. 1446E€+00
Q 1707€+00
0 1943E+00
O 22S5E400
0.2425€E+00

v-COSINE

O OOUOL+LD
0O 2450F -0
0.4B79€ O}
0.2331E-0"
0.9764E-01
0. 1228E+00
0 1462E+00
O 1725€E+0Q
O 1987E+00
0.2253E+00
0 2425E+00

Vv-COSINE

ODOOE + 00
2500E -0
4523F-01
7412C O1
9BIGE-O)
1234E+Q0
1466€ + 00
1729F+0QQ
1960€ 1 QO
0.2243L+00
O 2425E¢00

C000O0OO0O0O00

¥-COSINF

O OOCOE +00
0.2516€E O1
493%E -0O1
7433E-01
9A31E-0O1
. 1223E+00
14G6SE+00
1727&€+00
1859€ +00
2232E+00

0OODDOO

-0 2294E-05
-0.2288E-05
-0.2342€-05

W-COSINE

0. 1756E-03
0.BB12E-06
0.1666E-05
O 1271E-05
-0 1031E-08
-0 195B8E-08
0 2766E-05
-0.2202€-05
-0 1291£-05
0.5220f 06
0 339%E-06

wW-COSINE

O 1262E-04
O 1274E-04
O 9796E-05
O 3823E 0S
-0 1323E-04
O.1461E-04
-0 7B72E-03
Q 2178E-05
O 1037E-04
O t31RE-Q4
0.1SG0E-04

M-COSINE

0 7489 -05
0.11690-04
O 41%7E-06
C 10S2£€-04
“0 17706L-04
-0 (277€E-04
-0 1356C 05
O 1155E-04
O 16895E-04
O 24J3%E-04
Q 1BS7E-04

W-COSINE

-0 3%561E-03
0.2953E-04
-0 t163k-04
Q 1671F-05
O 2877E-04
O 41BBE-04
0 J300E-04
0.4G16£-05
-0 2338E-04
0.3759€-04

0.2750E+01
0.2750£+01
0.2750E+01

X

0. 3000E+01
0.3000E401
0.3000E+01
0.3000E+01
0 3000€Et04
0.-3000E+01
O 300QE+01
©0.3000E+01
0.3000E+01
0.3000E+01
0.3000E +O1

.y

0.3250L401
O 3250E+01
O 3250E+01
0 3250€+01
0.232%0L+01
0._3250E+01
0.3250€+01
©.3250E+01
0 3250E+01
0 3250F+01
0 3250£401

X

0.3500F+01
0 3500£+01
0 35C0E+01
0 3500€401
O 3500E+0 1
0 3500E+01
O 3500£+101
O 3S00E+01
0O 3500E+01
0O 3S00£+101
0 3IS00E+01

0.3750k+01
0.3750E+01
0 37%0€4+01
O 3750£+01
0 3750C+01
0.3750F +01
O 37S0E10}Y
0.3750E+01
0.3750E+01
0 J7S0E+O1

0.
Q.

o

o)
Q
o)

0.

]
[
[+]

0.

0o
0o
o)

[+]

0.

o
[+]

0.

]

0.
0.

o
O
o

3]
o
O
¢}
]
0
]
¢}

0.
0.

[+]

Q
o

0.

]
[+]
Q0
[¢]
[+]
[+]
]

9500€ 100
1069E401
1187€+01

A

OUQOE +00
12S0E +00
25Q0E+¢0C0
3790€E+00
S000E +00
©290E+00
7SCOE+00
B750E ¢+ 00
1000E +01
1125€+01
1250€+01

Y

OO0O0E +00
1312E¢00
2625F+00
3937E£+00
5250L +00
GS562E+00
787SL100
B187E+00
1050£ 401
1189E+¢01
1212E+01

Y

QUOOL +00
1375E+00O
2 150E +00
A125€ +00
S500L 100
GB7SE+00
8250€ QO
B2IHE +00
1100E+01
12370404
1375€+01

Y

QOGOE 400
(437€+00
JHISE+OQ
4F12E+00
5750E+00
JIBIE400
862SE 400
1008E01
11S0F+04
1294E+01

©.0000E+00
0.Q0Q0E +00
©.Q000E+0D

0 00O00E+QO
0 0OO0OE +00
©0.0000E+00
0 0OODE+OC
0.9000E+00
0 GOOOE 00
0 O0OOE+00
o OCO0E+00
O OCOOE +00
0 GOOQOE+0O
0. 0000E+00

0.QQ00E*00
O OOOOE +Q0
0 QO0OE+Q0
0.0000E +00
0.0000E +00
© ODOOE +00
0 OOCOE +00
0 OO0QOE +00
0 OQOOOE+0C
O QOOOE +00
0 O0O0QE ¢+00

z

C 000OE +00
O 0000E+0O
0 Q0O0OE 00
0 0OO0E+00
0 OQOQE+00
0 0000E+00
0 0O0O0E+00
0 0000E* 00
0 00OCE+O0
0 OCOOE+00
0 0J00E+00

z

O QUOOE G0
© 0Q0O0O0E +00
O OOOOE +QO
O CGOOOE+QU
O OCOOE + 00
O OOCQE+00
0 0000E+00
O OOOQE +00
O OO0QOE «

0 Q0CQE

pZ-L8-H1-DA3V



901!

®

- -

K

K

1

~0UVEONBNAELN -

-« OVWBNON DN

1
2
3
4
5
6 0.1332£+02
7
a
9
o)
L}

cOV®OYRANEUWN -

323E+02
VAKI1ABLES AT
PRESSURE

0.1328E£+02
0.1328E+02
0 1329E+02
0 1329E+02
© 13J30E+D2

0. 1333E+02
0. 1335E+02
0. 1336€+02
0. 1319€+02
0 1339€£+02

VARIABLES AT
PRESSURE

.1343E+02
1343E+02
1344E+02
1344E+02
1345£+02
1146E+02
1347E+02
1350€ +02

. 1350€+02

- 1354E+02
1354E+02

O00O0O0O0OO0O0OO0OD

VARLABLEYS AT
PRESSURE

0. 1358E+02
0.4$356E+02
0. 1356E+02
0.1357E402
0.1358E+02
0. 1359E+02
O 1360E+02
0 1363€+02
O 1363£+02
O 13&87E+02
O 1367£+02

VARIABLES AT
PRESSURE

0.1367E+02
0 1367£+02
0 1367€+02
0. 136BE£+02
0 1369€+02
0.1371E+02
1371€+402
1374€+02
1374E +02
1378E+02
0, 1378E+02

0000

Listing B-6. Continued

O 9681L+402 O.4176E+00 0 1491E¢Q2

L, U= 11

17

TEMPERATURE MACH NUMBER TOTAL PREMNS

O 3660E102
0.9860k+02
0 9661E+02
0.98G3E102
0.9665SE+02
0.9668E4102
O 9671E+02
0.9679€102
0.9684€E+0Q2
O 9695€+02
©0.9695E +02

L. » t1
TEMPLRATURE

0.9691E102
O 96921E+02
0.9892E+02
0.9G94E+02
0. 969SE+02
0.9699E+02
0 9702£+02
0.9710E+02
O 9714E+02
0.9724€102
0 D724€+02

L, U= i1,

TEMPERATURE

0.9712E+Q2
0 9718E+02
0 9719t +02
0.9720E+02
0 97228402
0 9725E+02
0.9729€102
0.9736E+02
0.9741E+02
0, 9750E+02
0 97S0E102

L, J = [B]
TEMPERATURE

0.9740L102
0 974CE+02
0.9741E102
9743E+02
9744E102
9744L102
9751£+402
9759E+02
9763F+02
9773102
9773E+02

©0000000

4194E+00
4 195E+00
4188E+00
4178BE+00
4185E+00
4151E¢0Q0
4129E+00
4080E +00
4009E+CO
39856E +0Q0
J955E+C0

00000000000

18
MACH NUMBER

J391E+100
A592E+00
JIREEFO0
3975E+00
JA62E+00
3947E+Q0
J922E+00
A872E+00
JB04E+00
J757E+00
J756E+00

©0O00O0CLUOO00O0

19
MACH NUMEER

J812€¢00
3413E+00
JB0OBE+O0
3796E+00
J7BI1E+OC
3765E+00
3737€+00
.J6B5E+00
2621€+00
3577E+00
3576E ¢+00

O0000O0000DOO

20
MACH NUMBER

3631E400
3653E4100
3G4ARE +00
3635E+00
3620E 100
36Q1E+00
3568E+00
3A512E+00
0,3448E+00
0 J407€+00
© J405E+00

CO0O000O0O

00000000000

1o

o
0
0
o
0
[+]
0
o
0
0
o

T0

0
[s]
[s]
0
[s]
o)
o

[s]
[s]
o
0o

1

©CopOO00000

. 14986102
1499t +02
1499E +02

. 1498E+02
1499E+02
1499E102
1498F «02
14970+ 02
1492E102
1482€102
1492E+02

TAL PRESS

. 1499E+02
. 1499F +02
. 1499E4102
$493E+02
. 1499E+02
1499F+02
149BE402
1497F+02
14921102
. 1492E+02
1492£+02

TAL PRESS

. 1499E+02
- 1499E+02
(499E +02
1499E+02
1499F +02
. 1498E+02
1498F+Q2
. 1497E102
. 1483E+02
1493E+02
1493F +02

TAL PRESS

1499t +0Q2
. 1499E102
1499E+Q2
1499E+02
14499E+02
1499E+N2
(498Er02
. 1496E +02
1492E+02
1493E+¢02
1493E4102

0 2701E10f

U-COSINE

0. ICCOE+D1
0.9997E+00
O 998BE+00
0.997JE+00
.9952E+00
9924E+00
9893E+00
8851E+00
9807E+Q0
9750E +00
97018100

0000000

U-COSTINE

1000401
9997E+00
9988E+00
8973£+00
8953€+100
29926E+00
0.9893€+00
0 9852E+00
O 9608BE+00
0 9752F+00
0.9701E+00

00000 C

U-COSINE

1000E +O1
4997€+00
9989€+00
.9974E+00
9954E+00
9928E 100
9B9GE+QO
9855€+00
9811E¢QQ
9754E+00
9701Er0O

©0CO000ODOOOD

Uu-CosINE

1000F 101
9997E 100
93B89E+00
B9975E+00
9956F+00
9830E + 00
9900E +00
9859E+00
8815E+0Q
97%&f +00
9701E%Q0

0000000000 D

.2425E+00

v-COSINE

-0 4A98E 15
0 2508t-01
O 4912€-01
O 7400L-01
O 9784£-01
0 1227E+00
0 1480E+00
O 1721€100
O 195%E +00
0.2223L+00
O 242SE+0Q

V-COSINE

.4894E 3
.24B9F-01
.48B6JE-01
.T7A27E-O
.9696E-01
.1218F+00
1452£100
L17438+00
1949£+00
2215€+00
2425E+00

0goO000O0O0000

V-COSINE

OOQOE +00
2452E-01
4782E-0O1¢
7209 O1
9S547E-01
1200£+00
143SE <00
1697€+¢00
1936€+00
2200E+OQ
2425€+00

ocO00OO0CO0ODOOCOOO

V-COSINE

-0 4878E-1%
0 2393E-01
0 4697E-01
0.7087E-01
0.9381E-01
D 1179F+Q0
0 1412E100
Q 1673E+00
O 1916E400
O 2195E+00
0 2425€100

-Q 49%4E-04

W-COSINE

O BRE60E-04
-0.9011E-04
-0.1597E-04
O.270/E-04
O 1025£-03
0. 1180E-03
O 7972E-04
0.777a£-05
0 7772E-04
O.3494E-03
-0 1464E-03

W-COSINE

.6753E-04
85 14E-04
J071E-04
.1741E-04
T798E-04
8352E-04
7020E-04
21G4E-04
1787E-06
9427F-04
5736E-04

0000000000

W-COSINE

1724E-02
1193t -03
8620F -04
1093E-0a
8645F-04
1451 03
1026F -02
8071€-05
t610E-03
2018E -03
232SE-03

O0EcO00000O00OCO

W-TOSINE

O 6404F-03
0.€085E 03
Q 420AF-03
0 1775E-03
-0 1914E-03
-0 4213F-03
O aGU2E-03
-0 3062F-03
0._4277E 04
0 2218F-03
0 1815€-03

ODO0OO0DOO00O0O0 0000 DOOOOOD

OCCO0OO0000O0O0D0

S -X-T-T-Y-7X-¥-¥-¥-)

.3780E+O!

4000€401
4000E+0Y
4000E+0 4
4000E105
4000t +01
4000E10 %
4000E+01
A000E + 01
A000E +0!
4000E1 09
4000E +01

X

4250E101
4230E+01

.4250E+01
.4250&+01

4250€+01

.4250F +01

4250E101

.425QE401

4250E101
4250E+01
4250€+01

X

.4S00E+D1
.4800E+01

4500E+01
4500E¢01
4300E+01
4500E+01
4500E+01
450061014
4500E+01
4AS00E+O
45S00E +0!

x

4750€E+01
4750E +O1
4750E+01
4750E+401
47S0E+01
4750601
4750E+01
4750E +01
4750€¢01
475S0E+01

.47S0E+01

[=eloRe NN NN N NNl

OCZ00000D00C0O CoO20D0000 oo

©Cc000000000

. 1437E401

A

O000E 100
1500£100
JOO0E+00
4500C ¢+ 00
6000F +00
7500E4100
A0O0E 100
1050E+01
1200E+01
(350E+01
1500E+01

Y

O000E 100
1S62F+00
3125€E+00
4G6B7E+00
6250E+00
Fa12¢+00
9375E+00
1094E+01
1250€101
1406GE+01
1562E+01

Y

DODOQE +00
1625E+00
3250F+00
4875€100
E€500E ¢+ 00
812SE+00
97%0F 00
14376101
1300E +01
14628101
tR2SE+01

¥

O0QOE +00

.1687E100

JII7EF +O0
S5062E+00
&750E «00
R4ITF+Q0

10126401

11B81F+01

. 1350E+¢01

1519F+01

. 18BTE+O1

0 COOOE+Q0
O Q000E1 00
0 OOO0OE +00
0. 0000E +00
0 OO0OE100
0.0000E+00
0 OOOOE 00
0 OOCOE +00
0 O000E100
0.0000E +00
0.0000E100

0 COOOE +00
0.0000L100
0 COOOE+QD
O CODOE00
0 GOOOE +OQ
0 CO0OE100
0.00C0E+00
0.0000£4100
0.0000E+0D
O OOCOOE +00
0. 0000E +O0

z

O DOOOE +00
0 0OOQEOD
0 QOUOE +00
O O000CE+0Q
0 OOQOE +00
0 O0Q0E+00
0 OOQOQE +00
0.0000E+ 00
0 0000E+Q0
0 0000E+00
O OOODOF +00

0 O0DOEI0O
0.0000E 100
0 0000ES00
0.0000E+00
0 O0O0DE+00
0 QOOQE+Q0
0 OO0QE+00
0 0000E+00
0 O0COE+00
0.0000E + 00
0 O00OE 00

vZ-48-41-0Q3v



L01

13

x

x

-

VAH]ABLES AT L, J » ",

PRESSURF TEMPERATURE

1 0 1376E+02 0.9759E+02
2 O0.1376€+02 0.9759E+02
3 0.1377€+02 0.9760E+02
4 0 137BE+D2 0.9762E+02
5 O 137BE+02 O 9764E+02
8 O 1381{L402 O.976BE+02
T 0 1382F+02 0.9772E+02
8 O 1384E+02 O 9780E+02
S 0 (3BHE+02 0.9785E+02
O 0.1389E+02 0-9794E+402
1 O 1389E+02 0.9794E+02
VARIAGLES AT L, J = 1,

PRESSUREL TEMPERATURE

1 0.1384E+02 0 9775E+02
2 0 1384L+02 O.9775€+02
3 O 13A5E+02 O.W7T6E02
4 0.1386E+02 O 9773E+02
S O 1337£402 O 9781{E+Q2
6 0 1389F+02 ©.97a%E102
7 0.1380E+02 O 9789E+02
8 O 1393E402 0.9798E+02
9 O.1394E+02 0 9BOIE+02
O 0 1398L+02 O 9812£+02
{ O 139BE+02 0.5812E+02
VARTABLES AT L, U = i,

PRESYURE TEMPERATURE

1 0 1391E+02 0 B7BYE+02
2 0 1391F+02 0.97B9E+02
3 0.1392E+02 0 9790E+02
4 0 13493L+02 O 9793E+02
S O 1194E+02 O-9795E+02
& O 13970402 0.9801E+02
7 0 139RF+02 0 Y80OCL+02
8 O.1402E+02 O 9817E+02
9 O 1404k+02 0©0.9822€+02
0 O {407F+02 ©.9HIBL+D2
{ 0.1409E+02 0,9816E+02
VARIABLES AT 1, J = 1",

PRESSURF TEMPERATURE

1 0 1397F+02 0 9800E 02
2 O 1397£+02 O ZBOOE+402
3 O 1398E+02 0.9002E+02
4 0 1I99E+02 O 9B04E+02
S 0 1400E+02 O 9807E+02
6 O 1403F+02 O 9B813IE102
7 O 1404E+02 0Q.9818E+02
8 O 1409E+02 O 9829E¢02
9 0.1410£+402 O 9BI4E+02
O O 1a1/E+02 0.9851E+02
1 0 1417E+02 O0.9851€+02
VA" HLES AT L, u s 1%,

21

Listing B-6. Continued

MACH NUMBER TODTAL PRESS

cOoO00000QOO0O0

I508€E+00
JSO9E ¢ 00
JIS04E «0O
3492E+00
3477E+400
J4SE6E +00
34 18E+00
3I57€400
3292€+:00
3248E+0Q0
3247E+00

22

MACH NUMBER

Q0000000000

JIB2E+00
3383E «00
JITEE +00
3IGAE +00
3349€+00
3323E+00
3279E+00
3208E +00
J138£+00

- JO85E +00

JOB3IE+0O
23

MACH NUMBER

00000000 DODO

3275E +00
3276E+00
J267E¢ Q0
23255E +00
3226€+00
3203E+¢00
3150E+00
307 \E+00
299AF +00
29J3E+00
2931E100

23

MACH MUMBER

OQO000DOOOD0OO

3183E+00
J183E+00
3180E <00
3166E +00
J141E+00
JOS7E+C0
30J2E+00
2937E+00
2842E+00

.2723E+00

273(E+QQ

25

[+]
[]

0.

o
0

0.
0.

2]
[+]
o]
o

1499E+02
1499E+02
1499E +02
1499E +02
1499€102
1499E+02
1498E+02
1497E+402
(493E+02
1494E4102
1494 E+02

TOTAL PRESS

o)

14SBE¢02

0. 1498E+02

00000000 Q

1499E +02
14989E +02
1439€+02
1499E+02
149BE +Q2
(496E+02
1492E+02
1493E+02
1493E+02

TOTAL PRESS

0000000

o.

©
[+}

1498E «02
1498E 102
1499E +02
1499E+02
1498E +02
1500E +02
1498€402
1497E+02
1494E+v02
1496E+02
1496F+02

TOTAL PRESS

OCC0QOoOQO00000

1499E 102
1495E +02
1499€102
1499L+02
1499€+02
1499E +02
{437E+0?
149G +02
T491E+Q2
1492E+02
1492E+02

U-COSINE

1000E O
2997E ¢+00
9990E+00
9916L+00
.99589E400
.9935E4+00
9906E +Q0
.98G6E+D0
9522L 400
-8762E+0Q
.9101E+0Q

0Q0JU0000000

U-COSINE

0 1000E+01
O 9998E+00
O 9991€+00
0.9979E +00
O 930L2E+00
0 9940F+00
0,9913E00
O 9B74E+0D
©.9030E «00
0 9763k ¢00
0O 9701E+00

u-COSINL

1CO0E +O1
IINBE + 00O
9952€ +00
9982E+00
9968E +00
9350 100
9326E+00
989 {E+00
94816 +00
9783E+00
9701E+00

€000000000D

U COSINF

100QF +01
99398E +00
2994£400
.9986E+00Q
9976L +00
9960F+00
994 1E100
B909E +00
987 E+00
9790t +00
9701E+00

0C0Qo0Qo000O0OCO

V-COSINE

0QQOE 100
2286E-01
4551E 01
6873F-01
SORBE -01
1142E +CO
1370E «00
1631E+00
1879E+00
2170E +00
2425GE +00

00000 p>OlD oo

V-COSINE

oco0co00000C0Q

4851E-15
2164E -Qf
4J21E-01
6547E-01
B661E-0O1
1094E +00
1319E2Q0
1S84E+00
1835E 100
2139E+00
242SE¢00

V-COSINE

OQOOE + 0O
2026€ -01
3942E-0O1
594J€-01
7852 O°
10D 1E+00
1212€400
1475E400
{718E +00
0.2072E +00
0 2425400

[=X-NoN-NaoR-N-NoXo]

V-CDSINL

-0.2388E-15
0. 1879E-01
O A477E-01
0.5230£-014
O 6901E-01
O 83B00E -01
O 1084E+00
0.1347E+00
O 1b9HE 100
O 2040E+00
0 2423£+00

W-COSINE

0 9478€-03
0.1050E-02
0.7082€-01
O 3398E-03
-0.6147E 04
-0 4193E-03
-0 6739E-03
-0 7708E-03
-0.7055€-02
-0.5010€-03
-0 5$380E-03

W-COSINE

2065E-03
5205€-03
1708€-03
2006E -03
9004E-04
7027€-04
-0 7652E-04
-0 33156-03
-0 5989E-03
-0.9017€-03
-0 710BE-03

000000

W-COSTNE

-0 1825E-02
+0. 1460E -02
-0 1443E-02
-0 8889E-03
=0 7232E-04
0 8258£-03
O 1442E-02
0 $708E -02
O 1493€-02
0.9090E -02
O 1320€-02

w-COSINE

-0 3652E-02
-0 JGO2E-02
-0 2890f-02
-0 204SE-02
=0 4975€-03
1117€-02
2525E-02
3716€-02
4065€ -02
.4297€E-02
44 16E€-02

Qooo0O0

X

0 SOCQE+O!
0.S00QE+O!
O SO0QE+01
O SO00E+01
0.5000E +O1
0 30CQE+O!
0 SO0QE+0!
0.5000E+01
0.5000E 1 01
0.5000€E+01
0.5000F+01

3

© S5250E+01
0.5250E +O1
0 5250€+01
0 S2S0E+O!
O 5290t 01
0.5250E +01
0 5250€101
0 S$250E+01
0 5250E+01
0.5250E%01
O S5250E+01

X

0 9S00L101
0 $S00E+0 ¢
O S500E+01
0 5500t +01
U SSOOE+01
0 5500k 01
0 5500C+01
0 8500E+01
O S5500F +0O1
0.5S00E+01
0 SS0OL 01

x

0 S750E+01
0 $750€+01
O 575QF+01
0.57S0E+01
O S750E+01
0 S7S0E+01
0 5750E+09
0.5750E+01
0 S750£+01
O 5750E+01
0.5750E+01

¥

0 OOQ0L + 00
0. 1750€+00
O 3SC0E «00
0.52S0€ +00
0.7000E+00
0 8750k+00
O 10S0F+01
0 1225€+01
O 1400E +01
0.157SE+01
O 1750E+01

\i

0 OOODE+00
O 1612E+400
O 3625k+00
O S447E100
0. 725QE +O0
0 9062E+00
O 108JE4101
0 1269E+01
O 145001014
0. 1621F+01
0 1812C+01

¥

O OQ00E +00
0. 1875E+00
0 3750€+00
0 S625F +(W
0.7500L100
O 9R7SE+00
O 1125E+Q1
O 1312k+01
0 1500E+01
0 1687E+01
O 1B75L+01

A

O 0O0OE +00
0 193/E+¢00
0 387SE+Q0
0 S812E300
O 77S0F +00
O,9BB7E+00
0 1162E+01%
O 1356E+01
O 1550E+¢01
0. {744F+01
D 1937£+01

0.0000E +00
©.0000E+00
© 0000E +O0
0.000CE+00
0 00LOL100
©.0000F ¢00
0.0000E +00
O 0DOCE +00
0. 0000E + 00
0 QOOOE +00
0O OOOQOE +00

O OCOOEO0
O OOCOOE +00
0.0000E + 00
0 QDCOE 0O
0 0000t <00
0. 0000¢ +00
0 OQQODE+LQ
0.0000E+D0
O OCOOE+00
0 OO0CE+00
0 0QQOE 100

4

0 OO0COE+UC
0. 0000E +00
0.G000E +0O
0 DOQOE+0O
0 OX0E 00
0.0000E +Q0
0 0O0OL 00
0 Q00QE 100
0 O0QOE +00
0 OOUOE 00
O 0OQOE +00

0.00CGUE 100
0 DOOOE+00
0 0000E+00
O OQCOOE +00
0.0000F +00
0.0C00E100
O OCOCE+00
0 00GOE 100
0 OOQQE +00
0.000CE +00
O ODDCE+Q0

v¢-£8-41-003v



K YESSURE

t U 1401E+02
2 0.1401E+02
3 0.1407E+02
4 0.1403€102
5 0.t405L+02
6 O.14D8E+02
T Q.1410€402
8 O 1415E+02
9 O.1417E+02
0 © 1430E+02
1t 0.143Q0E+02

VARIABLES AT

Listing B-6. Continued

TEMPERATURE MACH NUMBER TOTAL PRESS

0.9809€+02 0O
0 9809€+02 O
0O 9H11E+02 O
0.9813E: 02 O
O 9B1G6E'D02 @
0.9823E+02 O
0.9828E+02 O
0.984JE+02 O
O.9849E+¢D2 O
0.9877€402 O
0.9877€E+02 O

L, J = 11,

J1{1BE«O0
J11BE+00
3111E+0D
3093E +00
J0G0E + 00
3007€+00
2929E +00

.2814E+00

2685€E+00
2550€ +00
2S49E+ 00

26

K PRESSURE TEMPERATURE MACH NUMBER

0 1405F+02
0.1405€+02
140GE +02
1407E+02
1408E+02
1411E+02
1413F+02
14 t8E+02
1420E +02
1431E+02
1431102

~ OO AN LN =
O0ODOODOOOO

VARLABLES Al

801

K PRESSURE

0. 1407Es 02
1407€+02
1400E+02
1409F+02
1440E102
1412L+02
1413E+02
1416E402

. 1418E+02

- 1420E+02
1420£+02

OO MAEQON -

O0DOCODLODD

VARTAB!| F5 AT
K PRESSURE

0. 1304E402
1409€£+02
. 1402E +02
1410F+0?
1411E402
1413E+02
1414E+02
$416E+02
O 1417€+02
©.1420E102
O 1420F+02

~CUONNP AN -
COO0000

VARTAEL FS AT

K PRESSIRF

0.9817€+02 ©Q
O 9817E+02 O
0 9818E+02 O
0 9820E+02 O
O 9B23E+02 O
0.9829E+:02 O
O 9815F+02 O
O 98a9%9E#02 O
0 98S5E+02 O
0.9880E+02 O
O 9RBOE+O? O

L. ¥ = 11,

3062E+00
3D&2E +00
30SBE+00
J0MA1E+*CO
J010E +00
2962E+00

.2887E+00

2785E+00
2667€+00
2606E +00
2602E+00

27

TEMPERAIURE MACH NUMEER

O 9821E402 O
0 9821€+02 O
O 9822E+:G2 ©O
O 9823F+02 O
0 9826€£+02 O
O 98J1E+02 O©
O 9835E+02 0O
O 9844E+02 O
0.9848E+02 O
O 98S7€402 O
0 9857€+02 ©O

Le J = 1,

3018E+¢00
3Q19E+00
J017E+QO
3003E+00
2979E€¢00
2842E+00
28B0£¢00
2802E+DO
2721E+00
2727400
2727E+400

28

TEMPERATURE MACH MNUMBER

.9424E402 ©
0.9824E«02 O
0.3825E+D02 ©O
O 9827E¢02 O
0.9828E+D2 O
O 9833F+02 O
0 9837e+02 O
©0.9844E+D2 O
0.9849E+02 O
0 9856E¢02 ©
0O 985E6F«02 O

1, Jdo» 1,

29BIE+00
2983E+00
29B1E¢40Q0
2972E+00
2955E¢00
2927400
2875E+00
2813E£+00
27EBE+Q0
2767€£¢00
2767E+00

29

[~ =]

oQooQooCc

0.
0.

[«]

0.

1399E +02
1493€+02
15Q0E +02
1S00€+02
1499€402
1498E+02
1496€£+402
1495E+02
1490£ ¢ 02
1496E +02
1496E «02

TOTAL PRESS

0.

O0OOO0OO0ODD

1499F+07
1499E¢02

. 1S00E+02

1S00E+02
1500E+Q2
15C0E+02
1487€E+02
1497€+02
14926402
1S01E+02
1500E+02

TOTAL PRESS

o0000LCOO0ODO

1499€+02
1499F+02
1499E+02
100K +02
1499E +02
1499E+02
1497E+02
1495£+¢02

. 1481E+402

1495E£+02
1495E+02

TOTAL PRESS

0.

[oX-FeX-N-N-N-T-N-Yo]

1488 +02
1499€£+02
1499E+02
1499E+02
1499£+02
1499¢F+02
1497€+¢02
1496L+02
1494E+02
1487E+D2

S1497E+402

TEMPERATURE MACH NUMBER TOTAL PRESS

U-COSINF

0 10O0E+01
0.9999E+400
0.9949GE ¢ 00
0 9991£+00
0.9984E+00
0974F+00
.9984E+00
99458400
99340100
9892 40
9923JE4GO

[-N-N-N-N-J-1

U-COSINF

O 1000E+D1
0.9999C100
O 9M9AF+00
0.9994L£+:00
0 9931F+0Q
O 398GE+DO
O 98B3L400
0.9877e+00
0.9382€400
O 8882E+00
0. 10GOE+O1Y

U- COSINE

0.1000E1 04
100QE +01
-9998E+00
9UYE+X)
-999SE+0C
YeZE+00
9991E«D
29BYE 100
9992E+C0
9%S98E+00
100CE+01

oooOCcOCOC OO

11-COSINFE

0 MHNKE+Q 1
O 1COCE+0)
0.Y899E +00
O 9998F+00
0.9997€ 00
0 9936F+0OD
O 9996E+00
Q) 999%E+00
O 9997F+00
€.94999E+00
O 100QE+01

U-COSINE

V-COSINE

. GONOE+ 00
1624E-01
2878E-01
4312E-01
5603E-01
71B5F-O1
BA74E-O1
104 4E+00
1147E+00
14G2€+00
1240E +O0

OCCO0CO0ODO0ODOO00

V-COSINE

0 OOOQE * 00
0.1256E-01
0 2214E-01
0 JJ23E-0t
0.4214L-01
0 5248E-0I
0 5781E-01
0 6728€£-01
Q0 6037€ 01
O 6004E -01
0.5555€£-15

¥ COSINE

0000E + 00
B967k-02
1T18E-01
2512€-01
J276E -0
J975E O1
4233E-01
4633E 01
A826E-01
2584E€-01
2869E - 15

O00000000DO

¥-COSINE

0O O000E +00
O GO43E-D2
0. 1302€- 01
1982F- 01
2441E-01
286E6E-D1
29S0E -01
299GE-01
2179F-01
.5589E 02
1315F-15

QQO0QD300

V-COSINF

W-COSINE

-0
-0
-0
-0
-0
0
]
Q
0
¢}
4]

-3321E-02
3833€ -02
2548E -02
1928€-02
6340£-03
§123E-03

JA527E-02

.2657£-02

<INT7E-02
4802E-02

.4008BE - 02

W-COSINE

=0
-0

4]

0

3}
-0
-0
-0
-0
-0
-0

1275£-03
- 1079E-02
2090E-03
2706€E-03
2864E -02
2831€-03
1044E-02
1473E -02
2023E -02
6033E -01
1899E - 02

w-COSINE

[~N-NeNol-]

-0
-0
-0
-0
-0
-0

4380 -02
3527€-02
4013€£-02
3101£-02
1452E -02
9428€£-03
3377€-02
S5359E -02
6609€-02
6601€-02
7392€-02

w-COSINE

o000 0

-0
-0
-0

-0.

-0
-0

6919E -02
6780£-02
5681€-02
4238E-D2
1714€E-02
1154E-02
3782e£-02
6074E£-02
7211£-02
8332E -02
8672E£-02

W-COSINE

X

0 6000E+01
0 600VE+01
0 6D0OE +01
0.6000E +01
0.6000E+01
0.60CCE+D1
0 6000E +D1
0.60C0E+D1
0.80C0E+01
0 6000E+O1
0.6000E+01

X

0 6250€+01
0 B25Q0E+M
O 6250E£+01
0 6250k+01
D 6250E+D1
0 6250L+01
0 6250€+01
0 6250E+01
0 6250F+01
0 6250€+01
0.6250E+01

X

0. 6500 +0)1
0 6S00E+01
0.6500t +01
0.6500£+01
0.6500E+01
0 6500£+01
0.6500E+01
0 6S00E+O1
0.6500£¢01
0 6SQ00E+01
O 6500E+01

X

O 67SDE+D1
0 6750€4201
0 6750E+01
O &750€101
0 6750E+01
O 6750£401
0 6750E401
0 6750€+01
0 67S0E401
0.6750E+01
0 6750£+01

Y

0.0000F+00
0.2000L+00
0.4000E+00
0 6000£+100
0. 8OOOEIOD
O 1C00E+O1
0 1200E101
O 1400£+01
0. 1600E 101
0 1800€+01
0.20U0E 101

Y

O QODOCE+0GD
Q. 2000E « 00
0 4000€+00
0.60V0E +00
0.8000F+00
0. 1000€ 101
© 1200F+01
0. 1400€4901
O 1600E+01
© 1BOOCE+O1
0 2000E+01

Y

O BOODL + 00
O 2000E+00
0.4000£100
0 S000E+Q0
0.8000€100
0 1000E+01
0.1200E101
O 1400F+01
0.1600£+01
0 18GQE+O1
0.2000E+0¢

A

0 OQOOF +Q0
0 2000€100
0O 4000k +00
0 6000E 00
O 800VE+00
O 1000E+01
0 1200£10t
0 1400F+01
0 1600E +O1
O 1800F+01
0 2000L«01

2

0.0000E t U0
0 ODOOF +00
0.0000€100
0 QOQOE +O0
0 QO0COE +00
0 OOCGNE+00
O QOOOE +00
0. 0000E 1 0O
0.0000E + 00
0 OOOOE + 00
0 OOCOE+D0

4

0 OQQUE+00
0. 0000E+00
0 ONQOE+0C
0.0000E + 00
0.0000E+00
0. 0QQOE +00
0 DAOOEIOO
0 0000E+Q0
0.0000E ¢ 00
0 OCOOE+0O0
0.0000E Q0

000202000
2
g

0 0Q0NE+N0
0.0000E+00
0.0000E+00
O OQDOF+ 00
0. 0000E +00
O OOQDOF +00
0.0000E+00
0.0000LE 100
0 OODOE+00
0. 00Q0E+ 00
0 OQOOE+00

tZ-L8-H1-003V



601

K

-

«QURTONMALD

o
[+}
[}

VAR

o]
0
[¢]
[+}
[}
[}
[«
[}
[¢]
[+}
o]

VAR

©C000O0000

- 1410E+02
.14 10E402
. 1410E¢02
-1411E+02
. 1412€:02
1413E3202
.1414E+02
141SE+O2
JV4A1SE+02
L t417E+02
1417E+02

1ABLES AT
PRESSURE

.1411E+02
.1411E+02
1411E+02
. 1412E+0Q2
.14 12E+02
. 1413E+02
.1414E+02
1414E+02
1415€E+02
1918E+02
1416E+02

18BLES AT

PRESSURE

VAR

©c000000ODOOCT

.1412E+02
1412€ +02
1412E+02
1412E+02
1413€+02
1413E+02
14193E+02
1414E+02
1414E+02
1414E+02
1414E+402

IABLES AT

PRESSURE

o]
o]
0
o]
o]
[}
o
0
o]
[}
o}

1412E+02
14 12E «0O2
. 1412€E+02
1412E402
1413E+02
1413€102
1413E+02
1414E+02
1414E+02
1414E+02
. 1414E402

0.9827t+02 @
0.9827£402 O
O 9827E+02 O
0.9828E+02 ©

2959E +00
2959€E+00
2957k +00
2953€+00

0.9830E+02 O 2941E+00

O 8833£+02 O

0.9836€4+02 O,
QO 9R42E+02 O.

O 9845€+02 O
0.9849€+02 ©
O0.0B4SE+O2 O

L. J = 11,

2921E+Q0
2878E +00
2830E+00
279%E+0D
2804E+00
2804E+00

0

o]

Listing B-6. Continued

O 149BE+02
0.1498E+02
0. 1499E+02

1499€ +02

O 1499E+02
Q. 1493E+02
0.1497E402
0. 1496£+02
O. 1494E+02
0. 1496E+02
O 1496E+O2

TEMPERATURE MACH NUMBER 10TAL PRESS

0.4B2BE+02
0 8820E+02
0.9829E +02
0.9830E+02
IB3IE+02
9833E+02
9836E +02
.9B4 1€ +02
9844E+02
9847E102
9847€+02

=]

0000000

L, Jd = 1.

ccoooo0000O

2942€100
2942400
2941€+00
254 1E+00
2934E4100
2915E+00
2879E 100
2840E+00
2817E/00
2822F+00
2822€+00

31

TEMPERATURE MACH NUMHER

0.9830€+02
0.9830E+02
O 9831E+402
O 9831E+072
O 9832E+02
O Sa33E+02
0.9836E+02
0.98J9E+02
O B9842E+02
O 8844E+02
O 9B844E+02

]

CQ0O000Q0000O

L, J» 11,

2935E+00
2934£+400
2935F + 0D
2937E+400
293 1E +00
2V12E+100
287SE+00
2845E+00
2828E100
2830E+00
2829E+00

32

TEMRPERATURE MACH NUMBER

QO 9829€+02 O
O 9829€+02 ©
O SBIDE+Q02 O
O 9830E«O02 ©
0.9831E+02 O
0.YB3I3E+O02 O
O AAJ6E+02 O
O0.9840E+02 ©
0 9843£+02 O
O 9845€+02 O
O 9845F+02 O

VARIABLES af L, J = 1.

PRESSURE

‘413E+02
113E+02

2925¢+00
2925F+00
2920E1C0
2330E+00
2926E+00
2910E+00
288 1E+Q0
2853E€+00
2839E+00
2840E+00
2839E+00

2

00000000000

1498E+02

. 1498E102

1498E+02
1499€+02
1493E+02
1499E€+02
1487E+02
1496E+02
t495E+02
1496E+02
1496E+02

TOTAL PRESS

00000000000

1499E+02

. 1499E+02

1499E 02
1499£+02
1499€+02
149%£+02
1487€+02
1495E +02
1494E +02
1495E +02
149%E +02

TOTAL PRESS

0000 gpgOO0O0

1498€+02
1498E+02
1499E 02
1499€+02
1455E+02
1483E+02
t497E 402
t496E+02

0. 1485€+02
O 1496E+02
O 1495E102

TEMBERATURE MACH NUMEBER (OTAL PRESS

O 9B836E+02 O 2925€E¢00 O 1439E+02
QO 9836E+02 ) 2H5IBE40Q O

1489€+02

O 1000E+O9
0. 1000E+01
O S999E+00
0 9985£+¢00
O 9998E+00
0.9998E+00
O B99BE+00
0.9998E+O0
0.9999€+00
0. 1000E+01
0. 1000E+01

U-CUSINE

Q. 1000E+01
O 10DOE¢O!
O 1000CE+O0$
O 1000E+O1
©.9999E+00
O 9999E+00
0.9999E+00
O 9999E+00
O.1000E+Q1
O 10Q0CE+O1
0 tODOE+O|

U-CDSINE

1000E +0 1
10OUE4 O
1000E+01
1000E + 04
1000E+0O1
1000E+0s
9999E «00
1000E +O1
100Q€+01
1000E+O1
1000E+O1

cQococCOop0000

U-COSINE

0. 1000E+01
O 1000E+OI
O 1000E»O1
O 1000E+O1
O 1000E+O1
O. 100CE+O1
0. 1000E+01
O 1D0CE+O1
© 10UDE+O1
O 1000E+O1
QO 100QE401

U COSINE

O (0DDE+Q "
U 1000E»0

QOOOL +00
4470E-02
9913E-02
. 1474 0
177BE-O1
2041E 01
.20715E-01
o, 198 1E 01
O. {347E-01
O 4079€-02
0 32%1E-196

[eX+NoNeRolo Nl

V-COSINE

0.0000F +00
O J640€ -02
O.6941k-02
0 9981€-02
0.1168E OI
O 1321E-01
0.1357€-01
0 1263E-01
0.8245E-02
O 2458BE 02
0 3232t-18

v-CDSINE

XXt +00
3210€-02
S130E 02
7102F-02
BIBGE -02
9392E-02
.9856E-02
B741€-02
5G22E-02
-2209€ Q2
L9226k - 16

COoO000CO00O0

V-COSINE

. DOOOE ¢ 00
234 1EL-02
30S4E-02
4116€ 02
4014t -02
S264E -02
5372£-02
48806t -02
.J31GE-02
1994t -02
160BE- 16

ogO000000000

v-COSIME

0000t +00
1879E-02

S36GIE-02
60B80E <02
381BE-O2
2671E-02
7872€-03
-0.7986E~-03
-0 2004€-02
-0 J2R81E-0Q2
-0.3727€-02
-0,8418E-02
-0 S240E-02

00000

W~COSINE

0.6002E-02
O (748E-02
-0.343JE-03
-0 4843€-03
-0 6374E-03
-0.2306E-04
O A699E-qu
O 1236E-02
O 1645E 02
-0.6164€-03
0.8465E-03

W-COSINE

-0 363JME-02
-0 28B01E-02
-0. 3649E -02
-0 283%E 02
-0.1538£-02
O S154£-03
O 26823€-02
O 4200€-02
O S275E-02
0.4439F-02
Q.5385E-02

w-COSINE

-0 Bi71£-02
-0 5989E-02
-0 5282£-02
-0 3844F-02
-0.1801E-02
O 7864E-03
0 3284€-02
O S5342E-02
0 6A23&-02
O 7B71E-02
O 7928E-02

W-COSINE

-0 2226€E-02
-0 2226E-02

0.7000E+01
©.7000E401
0.7000E+01
O 7000E+O
O 7000€101
O.7000E+01
0.7000E+0 "
O 7Q00E+O1
O 7000E+01
O 7COQE+O1
0. 7000E+01

X

O.7250E+01
0.7250E+01%
Q.7250E401
©. 7250E+01
O 7250E+01%
O 72S0E+01
O 72S0E+O1
O 7250&E¢01
0 7250E+01
O T250€ 401
O 7250£+01

X

O 7500E+01
O 75G0E+O1
O 7500E101
0.7500E401
0. 7500E +O1
0. 7500E¢01
0.75S00E101
0.7500E+01
0 7500E+01
O 7SOOE+O1
0. 72500E+01

X

O 7750€E+01
O 7750€101
© 7150E+01
O 7750€401
0 7750E+01
O 7T7SOE+O!
0 77S0E+01
O 7750E+01
0 7750E+O1
0.7750E+01
0.7750€E+01

X

O.BOUOE+O1
0 A000E+«O1

0.

[}
[+]
o
0
0
]
o

0.

o]

0.

o]

Q.
0.

o]

o.

[+}
[}
o
o]
0
[¢]

0
o]
[}
[«
o]
0
[}

0.

o]

0.

]

o
[+]
o
[}
[}
[}
[«
[+]
0
e
o

[+}
[+}

OONOE 4+ 00
2000€ +00
$000E + OO
6000t +00
8000E+00
10UO0E +O9
1200£+01
1400E 101
1600 +01
1800E+O1
2000t +01

Y

DOOQOE +00
2000E +00
AQ000F+00
6000E +00
B000E Q0
100QE+0 1
1200E +O1
1400£+01
1600E+0 1
1800E+O1
2000F+01

Y

OOOOF +00
2000E+00
4U00E +00
6000E+00
8000€ +00
1000E +0 1
1200€ +0O1
1400E+0 1
1600E+01
1B00E +01
2000E+01

L 4

0000E + 00
2000E +00
4000E +00
4000 +0Q
ROOOF +00
1000E 1O
1200t «01
1400E +O1
16004101
1E00E+O1
2000E401

OQO0E +00
2000t +00

0.0000E+Q0
O.0000E+00O
Q. 00C00E+0O
Q.0000E+Q0
0.0000€100
0. 0000E+ 00
O D0Q00E+DO
0 OOQOOE+0O
O OOOOE+00
O GOOQE+OO
O QOODE +00

F

O OOOOE 400
0. CO00E +00
O QQOQE +00
0.00Q0E +00
0. 0000t +00
0. O00OE +00
O OOO00E +00
0 O0Q0E+Q0
O OOOOE+00
O OOQOE+00
O OQ0QQE+00

'3

O.00D00E+0G
0.0D00E + 00
O OQOQF + OO
O OOCOE +00
O OO0OE +O0
0 ODOOE+00
0.0000E+00
O O0Q0E+00
O OCOOL +00
O O00OE+00
O COOOE (DO

z

O OODOOE +00
©.0000E + 00
O O000E +O%)
0. 0000F +0Q
O OOOCE+00
O O000E +O0
G QODQOF+0O0
0 OQCOE+00
O OOOOE+CO
O DODOE400
0.0CO0E+00

0 O000E*
O OQ0OOF

$2¢-48-41-003V



oIl

K

X

K

K
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2O WENAUVI S WN -

‘413E+402
.413E+02
. 14136402
1413E+02
1413E+02
O.1413E+02
0. 1413E+02
0 1413E+02
O.1413E+02

(=N

VARIASBLES AT
PRESSURE

0.1017€+02
0.1017€+02
O 1017C+02
0.1017E+02
0. 1017€402
0.1017E402
O 1017E+02
O0.1017E+02
O 1017€+02
0.1017E102
0.1017E+02

VARISBLES AT
PRESSURE

1017E+02
1017€+02
1017E+02
1017€+02
1017€+02
1097E+02
.M017E+02
1017E+02
1017E+02
.1017E+02
1017E+02

00000 ORO0O0OD

VARIABLES &l
PRESSURE

0.1047E+02
O 1017E+02
0. 1017E+02
0.1017€+02
0.1017€+02
O0.1017E+02
0.1017E+02
O 1017E+02
0.1017€402
0.1017€+02
0. 1017€402

VARJABLES AT
PRESSURE
0.1018E+02
O 101BE+02

0.101BE+02
0.101BE+02

O 9BI4AEHO2 O

O 9834E+402 O,
0.9833E+02 O.

0.9834E+02 O

0.9835E+02 O.

0 9836E+02 O

0.6839E+02 O.

0.9839E+02 0
0.9839E+02 O

L. U= 21,

2927E+00
2930Q€400
2926E+00
2909E +00
2880€100
2RS2IE+O0
2038€E+Q00
2840E+00
2B40E +00

Listing B-6. Continued

O 1500€+02
0.1500€102
O 14996402
0 1458F+02
O 1497E+02
0.1495E+02
O 1494E+02
0. 1494E+02
0. 14945402

TEMPERATURE MACIH NUMRER TOTAL PRESS

0.8950€E+02 ©

0.85850E¢02 O.

0.8950E+02 O
0.8950€+02 0O
0.8950E+02 O.
0.8950€+02 0.
O 8949E+02 O
0.8949E+02 O
0.8949E+02 ©
0.8949€E+02 O
0.8949E+02 O.

L, J = 21,

7660L 100
7660E +00
7E660L100
7660E+00
J661E+00
7661£+00
FOG1E +CO
7661E+00
786 {E+00
7662E€100
7662€+00

2

TEMPERATURE MACH NUMBER

O0.8950E+02 O

©.8950E+02 O.

© 8950E+02 ©
0.8950€+02 ©
O 8950E+02 O
0 B350E+02 O
O BS50E*02 O
0.8950E+02 O.
0.8450E+02 O
O B9S0E+02 O
0.BISOE+02 O.

L. J - 21,

T661k+00
7661E+00
7661E400
766 1E+00
7661E+00
7662E+00
7662€400
7662E +00
1082E 00
T1663E +00
TEGIE+DO

TEMPERATURE MACH NUMBER

O.8950E+02 ©
0.8950€+02 O©
0.8950E+02 ©
0.2980E402 O.
0.B949E+02 O.
0.8949E402 0O
0.B8949E+02 O
0.8949E+02 0.
0.8949€402 O
O 8949E+02 O
0.8949E:02 ©

L. v = 21,

7660E+00
TEBOE +00
7GB0E +00
76G0OE +00
7660E+0Q
7660E 400
766 1E+00
7661E+00
T7681E400
166 1 E+O0
766 1E+00

4

O 1500E402
O 1500€+02
0 1500E+02
0. 1500F +02
0. 15Q0E +02
O 1500€+02
0.1500E+02
O 1500E102
O 1SD0E+02?
O 1500L+02
0 1S00F+02

TOTAL PRESS

O 1500E402
0 1500E+02
O 1500L+Q02
0. 150QE102
0 1S00E+02
0. 1S00€+02
0 13Q0€+02
0O 1500E+02
0. 1500E +02
O 1500 +02
0. 1500E+02

TOTAL PRESS

4500E+02
1500E+02
150QE ¢+ 02
1500k + 02
1500E+02
1500k +O2
1500E+02
. 1800E+02
. 1500€ +02
1500€102
0. 15008402

QOO0 O0OO0O00

TEMPERATURE MACH NUMEBER TOTAL PRESS

0.895)E+02 O

0 8854E+02 O.

©.8951£¢02 O©
0.8951E402 ©

TELHE 100
7658E400
765BE 100
T659E+00

0. 1S0QE+02
0 150QE+02
0. 1500t 402
O 1500C 102

10Q0E +C

1D00E+¢

1000E+ 01
1000E+01
tO00E +O1
1000E +O1
1000E+ 01
1000E+0 1
1000E +01

O_O_OOOOOO_O

U-COSINE

O 1000E+01
0. 100CE+01
0 1000E +Ot
0. 1000E+01
0 1000€+01
0 1000E+01
O 1000E +01
0. 1000E+01
O 1000E+01
0 1000E+01
0. 1000€ <01

U-COSINE

0.100QE +01
O 1000£+01
0. 1000E +01
0 1000E+O1
0. 1000£ +0O1
0. 0C0E+01
0. 1000E+ 01
0 1000E+Q1
0. 1000E+01
0 (0QOE+U1
O 1000E Ot

U-COSINE

O 1000E+0O1
0 1000E+01
0. 1000E +01
O. 1000E +01
O 1000E +01
0. 1000€E+01
O 1000E+01
O 1000E+0Y
0 1000E+01
O 1000E+01
0. 1000E+01

U-COSINE

0 1000E+O1
0 1000E+01
0. 1000E+O1
0 1000E«01

‘.2568E-02
J 3424€E-02
0,37B1E£-02
O 4201E-02
O 430BE-02
0-4170E-02
0.2766E-02
©0.2500€-02
0.3216€E- 16

V-COSINE

0.0000E 100
0.0000F +O0
0 (O0OE+00
0.0000E+00
0. QOQOE +00
O OCOUE+00
0.0000E +00
O O0ODQGE+00
O . ODOOE +00
0.0000E 100
0.0000E +C0

V-COSINE

0 0000+ 00
~0.4240€-05
=0 6503E-05
-0.9296E-05
<0 {1R7E-04
-0.1349€E-04
-0 1422€-04
-0.1297€-04
-0. 1045E-04
Q 752%E-05
-0.816BE-19

V¥-COSINE

0.00CQE +00
0 3223E-04
O J111L-04
0 980SE-O4
0. 1200E-03
0 1278L-03
0.1$253€-03
O 1036£-03
O.7658E-04
O 3802€-04
O.4937E-13

V=COSINE

0 000QE+00
0.2854E- 04
0.6307E-04
0 8230C 04

O 6524E-03
0.3881E-03
0.6392E-04
-0 7027€-04
0. V1IAF -0
-0 3411E-03
~O S0hLE-09
-O 15J4E-02
-0.1531E 02

W-CUS INE

Q9 OCOOL+0DQ
O 0OQCtL +00
0 QCQOE+00
0 O0OOE100
©.0000F+00
O 0000E+00D
O COOOF+00
0.0000L 100
O OCOOE+00
0 OCOOE+00
0.0000E + 00

W-COSINE

0 OOUOL +Q0
0 OOOOF +00
0.1928TC 20
O O0O00E +00
O OONOE 100
O 1928F-20
0 1528E-20
O ODOQE+00
-0.3885E-20
0 00aOE 100
0 OO0OOE 400

W-COSINE

O OODOE+00
0. D000E 400
O 13928E-20
O OXKIE + OO
0.0000E+00D
O 1928€ 20
O 1928E-20
0.0000E+00
~0 JBSTE-2Q
0 OOCOE 00
0.00C0L +00

W-COSINE

0 OC0QE +00
O OCOOE+00
0.1928F-20
© COOOE +00

O BOQOE+O1
0.8000E+01
O B000E+01
0.6000E401
0.8000E¢01
O 8000E +01
O ,.800CE+O1
O.8000E +O1
0.,8000E+01

O OOOOE+Q0
O OO0OE 00
0 .0000E +00
0. 0OGOE +00
© QO0OE+00
0.CO0CE+00
0 OO0OE+00
0.0000E+00
O O000E « 00
O OOQOE +00
O OO0COE +00

X

0 2500E+00
O 2500E+00
O 2500E +Q0
©.2500E +00
O 2S00E+00
0.2S00E +00
0.2500€+00
0.2500E+00
0.2500€+00
O 2500£+¢00
O 2500E+00

X

O 5000E+00
0.5000E +00
0 S000E+00
O SOQCE 100
©.5000E +00
O.5000E+00
O SOOQE +00
0.3000E +00
0.5000E+00
0 S000E+Q0
0.5000E+00

X

O 75Q0E+100
© 7S00£+00
0.7500E +O0
0 7500E100Q

© 4000E+00
O 6000E 100
©0.8000E +00
0O 1000L+01
O 12Q0E+01
0. 1400E+01
0. 1600E O
0 1800E+01
0. 2000E+01

¥

O OCGOOE+00
O 1000E +00
O 2000k +00
0 J000E+00
O 4000€ +00
0. S000E+00
O 6000E +00
0 7000E+D0Q
O BOODE 100
O S000E +00
O 1000E rOt

Y

0 OOOOE +00
0 1000E+00
0 2000E+00
0. 3000E +00
0.4000E 100
0 SOODE+00
©.60C00E+0G0
0 7000E +0Q0
0.BO00E+00
O YOOOE+00
0 1000E +01

¥

. 0000E +0Q
0 1000E100
0.2000E+CO
0O 3U0E+00
0 4000E+0Q0
0. 5000E +00
0.6000E+00
O 7000E 100
O B8OQQE +00
0.9000E +00
O tO000E+O1

Y

0 O000QE+0O
0 VO0QE+OQ
0 2000t +00
0. 3000E +00

0. 2000+

0.2000%

0.2000E¢u
O 2000F+01
0.2000E+01
O 2000E+01
O 2000F+01
O 2000E+01
O 2000t +Ot

2

0 2500C101
0.2500F +(}1
O 2%00E401
O 2500E+01
0.2500€+01
0.2500E+01
0.2500E+01
O 2500E+01
0 2500E +01
0 2500C+01
O 2%00E+01

z

O 25008401
0.2500E+01
O 2500E+01
O 2500E+01
O 2500F +011
O 2500€+01
O 2500E40%
0.250QE401
0. 2300€401
0.2500F201
0.2500L +01

z

O 2S0QE+O1
0 2500€E+01
0.2500F +0O1
0 2500€E+01
0 2500t+0)
0 2500E+01
0 2500E+ 01
0 2500F~+01
O 2%00E101
0.2500€E+01
0.2500E+401

r'4

0. 25000101
O 2500F+01
0.2500€ 101
0 2500E+0%

$Z-L8-H1-0Q3V
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5 0
é 0
T 0
8 0O
9 0
10 0
11 0

. 1018E+02
.1017€+02
- 1017E+02
- 1O1TE+02
. 1017€+02
-1017E+Q2
.1017E+02

VARIABLES AT

PRESSURE

0. 1018E+02
0. 10 18E+02
0.1018E+02
0. 1018E+D2
0 1017E+Q2
0. 1017E+02
O, 1017E+02
0. 1016£4+02
0. 1016E+02
O 10186E+02
0.1016E+02

VARIABLES AT

00000000000

PRESSURE

. 1020E+02
. 1020E+02
. 1020E+02
. 1020E+02

1019E+02
1018E+02
1017E+Q2
1016E+02
1015E¢02

.1015E+02
- 1015E+02

VARIABLES AT

PRESSURE

O 1025E+02
0. 1025E+02
0.1024E+02
0.1023E+02

0o

[+]
0
[+]

[~

1021E+02

- 101RE+02

1015E4102

. 1012E4102
- 1009E+02
0. 1004E+02
Q. 1004E+02

VARIABLES AT

PRESSURE

0 1037E+02
0.1037E+02
0. 1036E+02
0 1033E+02

*Q30E+02
J24E +02

Q B950E+02
0.B950E+02
0 E950E+02
0.B950E+02
0.8950E+02
0.8950E+02
0.8950E+02

L, J= 21,

<]
o
o.
0.
o
0.
o

7661E 100
7662E +00
7B64F+0D
TE6SE 00
T6G8E+0D
7667E+00
7667C+00

$

TEMPRERATURE MACH NLUMBER

0.8952E+02
©.8932E+02
O EY51E+02
0.8951E+02
Q.8950E+D2
0.8949E+02
0.8948E+02
O 8947E+02
0.8946E+02
0.8946E+02
0.8946E+02

L, v = 21.

[+]
0.
0.
0
0.
0.
o
o
Q.

0
o

765 1F 40D
765 1E+0Q
7652E+00
7654E +00
7857E 100
7659E+00
7662E+00
7664E+00
7666E+00
166 JE+00
7667€+00

TEMPERATURE MACH NUMBER

0 8958E+02
0.8958E+¢02
O 8957E+02
0.8956F+02
D.8954E+02
0.8952€£+402
O 8949E +02
O B947E+02
D B945E+02
O B843E+02
O B943£+02

L. ¥ = 21,

[+

0
[+]
0
[+]
o
]
o
[+]
0
[+]

T631E+0O
7631E400

.7635E+00
.T64VYES00

7650E400
TGGUE+ 0O
TGT2E400

.76B5E40Q

76970100

. T702E+Q0

7708E+00

7

TEMPERATURE MACH NUMBER

O 896G9E+02
0.8969E+02
0.8967E+02
O B964E+02
0.8959E+02
0.8952E+02
0 8945E+02
0.8938E+02
O B930E+02
0.891BE+02
0 B91BE+O2

L.d = 21,

O.
o

[+]
[+]
o
0
0
(o]
0
o

0.

7SB4E+O0
7SBAE +0Q
T593E+00

. T606E 0D

762HE+00
T64BE vO0
7672E+00
TTO0E+00
7716E+0Q
774304000
TT4IE+00

TEMPERATURE MACH NUMBFR

0.9000E+02
0.9000E+02
O.8995E+02
O B9A9E402
0.B9E 1E+02
0.RA9BBE+D2

[+]

0
0
[+]
[+]
o

7458E+QQ
TA5REY00
T37IELQQ
7502E+00
7537£¢00
759&E +00

Listing B-6. Continued

O 1500E +02
0. 1501E+02
0. 15D1£ vO2
0. 1S01E+02
O 1S01E+02
O 1501E+O2
O 1SO{E¢02

TaTAL PRESS

0. 1500E +02
0. 1500E +02
0. 1500 +02
O 1S00€+¢02
Q 1500€+02
0 1489E+02
0. 1499E+02
0. 1459E+02
0. 1499E+02
O 1499€+02
0. (499E+02

TOTAL PRESS

O.VS01E+O2
O 1501E+02
O 1501E+02
O 1501E+02
O.1501E+02
O 1501E+02
0.1501E+02
0. 1502€ +02
0. 150Q3E+02
O 1503E+02
0. 180)E+02

TOTAL PRESS

0.1501E+02
0.1501E+02
1500E+02
1300E£+02
1SO0E +02
1499E+D2
1499E+02
. 1497E+02
1496E102
1493E402
. 1493E+02

- X-T=N-N-NelX-X-}

TOTAL PRESS

1S00E+02
1S00E+02
15COE +02
. 1500€+02
1S01E+02
0. 1502E+02

[-X-X-R-X-]

0. 10Q0€ +O 1
0 10Q0E+O1
O 1000E+01
0 1000E+O1

U-COSINE

1000E+0!
1000E+O1
1000E+0 1
100DE +O1
1000E+01
1000E+O1
. 1000€E+O1
D.1000E+01
0. 1000E+01
Q 1000E+01
0. 1000E+01

o000Oo0O

U-COSINE

O 1000E+O1
0. 1000E+O1
0. 1000E+01
© 1000E+Q
0.1000E+01
0. 1000E+01
0. 9000E+0)
0. 1000E+O1
O 1000E +01)
0 1000E+01
O 10COESOH

U-COSINE

1000E +O1
1UOOE +01
(OOQE +01
1000E $O1
10QQE +01
{0Q0E +O1
1QOOE +Q1
100QE+O1

©Quooeo00ao

U-COSINE

1000E+O §
{000E+0
1000E +O )
99499E+0Q
. 999SE+OC
SUIGE+ Ot

cco000

[=N=N-K-X-R.y=]

-8B3J7E-
.B094E -
-S810E -
.3891E-
1842t~
78B5E -
.B(85€E~

O4
04
04
]
04
05

19

V-COSINE

0O O000DE+00

0. 2446E-
0.5321E-
0 7439E-
O Q1A(E-
0.9988E -
0.9994E-
O B7BOE-
0 G5G9E-
0.24006E -
0. 197GF -

03
03
o3
03
03
03
03
03
03

7

V-COSINE

coc00000000

983GE

.000CE +C0
4501¢E -
9494€ -
1303E -
1S14E-02
1393k -
1374E -
1013E -
h42 (k-
1368E -

03
o3
02

02
02
02
03
03

8

V COSINE

7499E

6975LC

©0000090050

€320

8029E-
TBB1E-

4514~

QOCOE+00
1G25E -
IGS5€E-
S101E-
6526E -

02
02
02
02
02
02
02
02
02

16

V-CDSINE

O, 0O00E +Q0

Q.J3523E~
Q 7812& -
O 108OE-
~L 138 11E-

. {SJE-

02
02
o1
o1
01

0.0000C * 00
0.9637£-21
0. 1927€-20
O OOCQE+DQ
=0.3883e-20
0.0000€+0Q
Q DOOCOE+0Q

W-COSINE

Q.0C00E +00
0.0000E +00
O 2411E-21
0.0000E+00
0.00C0OE + 00
-0.4R22E-21
-0.1507E-22
© OODCE +00
-0 4B22E-219
0. O00OE +00
0. 0C000E +0O

w-COSINC

0.0000E 100
0.0000E +00
-0. 1930€-20
0 OOGOE +00
0. 0000E +00
-0.1¥927¢-20
-0 1925€-20
0. 0000E* 00
Q 1922&-20
0 OQOOE-+00
0 0000L 10

W=CDSINE

0.0000E+00
Q 00O0E+00
0 J86B8E-20
o
]

0000 + 00

OOQQE +00
-0 3860E 20
-0 JBSTE-20
0 OQQOE+00
O 7711E-20
0.000QE+Q0
0.0000E 100

W-COSINE

0 ODO0COE+00
0.0000E+QQ
-0 3893E-20
G 000QE 00
0 OODQE +Q0
-0.3R65E-20

0.

[+]

0.
0.
Q.

o4
0o

(<]

0.

Q
0o

0.
0.

[}

Q.

o
o
o

0.

o

Q.
a.

0

0.

o
[+]
Q
[¢]
[}

4]
]
0
(¢]
o

0.
.

[+]
]
o

0.

0,

0o

0.
0.
Q.
0.

T7S00€ +00
TSOOE + 00
7500E +00
7S00E+QQ
TSO0E «00
TS00E +00
7500E+00

A

1000E +01
1000E+ 01
100QE+0 1
100Q£+01
1000E +O1
1000E+O1
1000E+01
1000E +O1
1000E+D1
10C0E+D 1
1000E +01

x

1250E+01
1250E+401
1250E+01
125QE + 09
1250E+01
1250E +D1
1280E+01
1250E+01
1250E+0Q1
t2350E+01
125DE+D1

X

1S00E+O1
1500E+01
1500E +01
150QE ¢ O
1500E +O)
1500€+401
1300E+01
1SQ0E+O1
1500E+01
1500E+01
1500E+O1

x

1750£+01
1750E+01
1750E+01
1750E+401
1750E+01
1750E1 Q1

D 400QE+«00
0.S000E+00
0.800QE+00
0 7000E +00
G 8000E +OO0
© 9000E+00
0. 1000E+01

A

O QCOQL+00
0. 100OE+QQ
0. 2000E +00
O 3000E+QQ
O 40COE +00
0 3000t +00
Q. 6000€+0Q
0. 7000£+00
0 800QE+00
0 9CO0E+00
0 10QQE+Q!

Y

0 QOCOE+00
0. 1000E s 00
0 2000E+00
0. 3000C+00
Q 400QE +00
0 SVUCE+00
0.6000E +00
0. 7000E +00
0. 8000E 00
0 9000F +00
O 100GErO!

4

Q OOCOE +00
0. 1000E+0Q
0 2000E+0Q
O 3000E+¢00
0 4QQQE +0QO
0 SOCOE ¢«00
O G60ODE+00
0 T000E+00
0.8000€+00
QO 9000E+0D
0. 1000E +01

O OOOOE+00
0. 1000£+00
Q 2000E+00
0 3000E+00
Q 40Q00E+00
O 5000E +00

0 25C0E+01
0 2500E +01
0 2500C+01
O 2%00E401
0. 2500E +01
0 2S00E+01
0. 3S00E+01

2

0 2500E+0)
0.2500E+01
0 2500f£+01
O 2500E+01
Q.2500E +01
0O 2500E4101
0.2500E+0O1
0 2S00C1010
O.250QE401
O 2500E401
0 2500E+01

14

0 2500E+01
0 2500E+01
0. 2500£+01
0.2500E 101
0.2500E+01
0 25000101
0 2500E+01
0.2500E+01
O 2500Et01
O 250QE+01
0.2S00E+O!(

4

0.2500E +01
0 25000101
Q. 2500E+01
0.2500E101
O 2500E+01
0 2500E+01
O 2300E4101
0 2S00E +01
O 2500E+01
O 2S00k +O1
0. 2500E + 01

z

0.2500F+01
O 2500€+01
O 2500E +(i1
O 2500£+01
0 25C0E+
0 2500€

$T-£8-41-003v



(41

7
a2
9
1a
11

=W IR NAEWN -

—- -

K

wDOBND A O -

K

1
2
3
4
L
6 O.1076E+02
7
8
9
o
1

©20E+02
011€+02
0. 1006E+02
0.9881E+01
0.9881E+01

VARIABLES AT
PRESSURE

O 1061£4102
0.1061E+02
0.10S9E +02
0. 1084E+02
0. {043E+02
0O 103BE+02
0.1032€+02
0. 1008E+02
0. 1003E+02
0 9524E+01
0. 9534E+01

VARIABLES Al
PRESSURE

0. 10908E402
0. 1088E+02
0. 1096E+02
0. 1091E+02
0. 1088E+02

0. 1073E+02
0.1052E+02
O 1050E+02
0. 1046E+02
0.1016E+02

VARIABLES AT
PRESSURE

0.1151E+02
O 1151E+02
0. 1150E+02
0O 1148E+02
0. 114BE+02
O 1144E4+02
0, 11435E+02
0 1143E+02
O 1144E+02
O V149E+02
0. 1149E+02

VARTABLES AT
PRESSURE

0.1199E+02
0.1199€+02
0. 1199E+02
O 1199E+02
0. {199E+02
0. 1200E+02
0.1202E+02
0. 1205E+02

©.8956E +02
O.8933E+02
0.8920E +02
O 8875E£+02
0.BBTEE+02

L, J = 21
TEMPERATURE

0.H057E+02
0.9057E+02
O 9051E+02
0.9033E+02
0.49028E+02
0.8998E+02
G.B981E+02
0.8319£+02
0.8902E402
0.B773E402
0.8773E+02

L. d = 21
TEMPERATURE

0 9{4S9£+02
0.9149€¢02
0.9144E+02
0.2132E+02
0 9124E+02
0.9087E+02
0 S0B3E+02
0.5039E+02
0 95039E+02
0.8965E+02
0.B9E5E+02

L, d= 21
TEMPERATURE

0 9273E+02
0.9273E102
0.9271E402
Q.9268E+02
9267E+02
926 1E+02
9283E +02
9260£+ 02
9269€+02
9289€+02
928S£+02

coooQooC

L, & 21
TEMPERATURE

O 93u2E+02
0.9382E+02
0.9382E102
0 9383E+02
0.9385E402
0.838B7E+02
0.9391E+02
0 9400E+02

0.7651F+00
O.7755E+00
0.7825E+00
O 8039E+00
©.8029E+00

]
MACH NUMBER

0.7225E+00
0.7225%E+00
O 7249%E+00
0 T300E¢00
0.7360E+00
0O 7472E+00
0 7S71E+00
0.7783E+00
0 79%4E+00
0.8325E+00
O BJI14AE+00

10
MACH NUMBER

0.6B810E 100
0.6811E+00
0 G83I0ErQO
O B8/71E+0D
¢ 8318E+00
0 699%SE+00
0.7070E +Q0
0 F189EQ0
0 7309€+0Q
0.7352£+00
0 7336E+00

11
MACH NUMBER

0.6254E+00
6255E+00
. B2GOE +00
6269E+00
6284L+00
62B9E+00
6312+00
6297E+00
O.6316L¢00
O0.6G107E+00
0.6105E+00

0000000

12
MACH MNUMBER

0.5748E+DO0
0O BI4BE¢O0
O S574S5F+00
0.573BE+0Q
0 S736E+00
0 571(6E+00
0 S716E+00
0.5677E+0Q

0.
0.
0.

o

0.

Listing B-6. Continued

15038 +02
1504E102
1507€+02
(5Y2E+02
15126402

TOTAL PRESS

[o]

0.

]

0.

o]
o]

0.
0.
0.
0.

[«]

1502E 402
1502E+02
1502E +02
1S02€+02
1504E+02
1503E+02
1SO9E+02
1S04E 102
1521E+02
1502E +02
1500E +02

TOTAL PRESS

0.
0.
0.

[o]

0.
0.
0.

o]
o]
[o]

0.

1498E «02
1498E 02
1428BE£+02
1496£+02
1498E+02
1492E+02
1587€402
14B4E+02
14SBE4102
14588+02
({453E+02

TOTAL PRESS

0.

[
o]
o
[

0.
0.
0.

[+}
[
o]

1498E +02
{498E+02
1497E+02
1496F+02
14978402
1494E+02
1497E+02
1493E102
1497E+02
1478E+02
1478E+02

J0raL PRESS

[oRegoN-RoNoRoNol

1499E+02

. 1489E+02

1493E+02
149984032
1499€+02
1498E+02
1S00E+02
1499E+02

0 9994E+0

0.9993E +On
0 9993E+00
0. 1000E+O!
0. 1000E+01

U-COSINE

0. 1000E401
0. [O0OE+O1
0O 9999E+00
0.9997€+400
0 9994E+Q0
0.93992E+00
©.99B5E+00
O 9BBIE 0O
0.9967E+00
0 9973£+00
0 9923E+00

U-COSINE

0. 1000E+01
0.9999E+00
0.9995E+00
0 9989E+0C
0 9976E+0C
0.996SE+00
0.9937E+00
0.9921E+00
0O 98G1E+00
O 9B4{E~OO
0 9701E+00

U-COSINE

O 1000E+01
0.9998E+00
0.9991E+00
0.39981£+00
O 9962E+00
0.9942E+00
0.9808E+00
0.8876E+0Q
0 SA25E+00
0 9765E+Q0
0.9701E+00

U-COSINE

1000E+01
Y988E+00
D9A9E+00
Q4977E+0Q
aa57£400
.9932E+00
4900E +00
.8861E+00

Q0000000

. 1644E-01
. 1422E-01V
. 1302E-01

1594€-02
. 1543¢C 16

oQo0

V:COSINE

0.6265E~ 16
0 7249E-02
0 1720E-01
0.2456E-01
O.3516E-01
O 4118E-01
0.3%16E-01
0.5743E-01
0.8121E-01
0 7300E-0O1
Q. 1240E4100

v=-COSINE

0.0000E 00
0.13749E-01
0 3268L-01
0 4722E-01
0.6869E-01
0.834GE-01
0. 1417E4+00
0 1254E+00
0 1661E+00
0.1776E¢00
0.2425E+00

V-COSINE

0.2476E-15
0.1879E-01
0 4225E-01
0 616Y%E-01
0.8673E-01
0 (023E+00
0 1362E+0Q0
0. 157 {E+00Q
0. 18G4E+00Q
O 21SBF+00
0 2325€+00

V-COS I NE

0.0C00E +00
0 2165E-01
O ASB7E-O1f
0.6793E O1
0.9277E-01
0. ({I61E+00
O 1812E400
0. 1664E+00

-0 3852E-20
0 .COO0E+00
0.7624E-20
O O0OOE*00
0.0000E+ 00

w-COSINE

7269E-20
.7279E-20

(R RoXeR-RoRoReRe]
g
§

W-COSINE

-0.3823E 20
-0.3822E-20
-0 3B1BE 20
O OOQOE+00
-0.7590L-20
O 0000E+0Q
O 7517£-20
0 O0O0QOE +00
0.0000E+00
-0 3790£-20
-0.379A8E-20

W-COSINE

Q 0000E+00
0 0000F+00
0 Q000E +0C
0 OQOQE+00
0.0C00E+00
0 OOOVE+00
O ODOOF +0)
0.0000L100
-0 7S22E-20
-0 ?754E-20
-0 77578 20

W-COSINE

0 0000E +Q00
0 0000 +Q
O QOCOE+D0
-0 3767t-20
0 OOCOE+00
0.0000E 400
-0 3774E-720
0 OOOCL +00

0.1750E+01
0.1750E+01
0. 17S0E+01
O 17150E+01
0. 1730E¢01

X

0 2000E+0I
0O 2000€E+0!
0 20C0E+O1t
G 2000E+0}
0.2000E+01
0 2000£¢01
0 2000E+01
0.2000E+01
O 2000E+01
0O 2000E+ 01
O 200Q0E+O1

X

0 2250E+01
0 2250E+01
0 22S0E+01
0O 2250E+01
0 2280E+01
0.2250E+01
O 2230E+0!
0.2250E+01
0 22S0£+01
0.2250E¢01
0O 2250E+¢01

X

0.2S0QE401
0 2500E+01
0 2500E ¢01
O 2500E+¢01}
0O.2500E+01
0.2500E+01
0.2500E+01
0.2500E+01
0. 2500E+01
0 2500E +01
O 2500E+01

X

0 2750£410V
0 2750€ +O1
0 2730E+01
0.2750E+01
0 2750E+01
0.2750E+01
0O 27S0E+01
0 2750E401

©.6000E +00
O 70VU0E 100
0.8000E+00
0 300CE+00
0, 10DOE+01

Y

0 COVOE00
0 1000E+00
0.2000E + 00
0 3I0QQE +00
¢ 4000E+00
0 S000E+00
C.60D0E+CO
0., 7000E +Q0
0 BOOOE+00
0 9000E {00
0 1000F+01

A

0 OOQGQE +00
13, 1062€+ 00
0.2125€E+00
0 3V\87E+00
O 425QE+00
0 S3I12E+00
0 GITBE+OO0
O 7437E+00
0 BSOOQE+00
0 9562E+00
0 1062E+01

Y

0 COUOE+00
0.1125E100
0.2250E+¢00
0 3375E+00
0 4500E+00
0.5625E+00
0 §750E+00
0 7875E+QO
0.9000E+00
0 1D12E+401
0. 1125E401

i 4

O DO0OE+00
O 1187E100
0O 2275E+00
0 3S562E+00
0 AT50E+Q0
0 5937E+00
0 7125€+00
0.8312F+00Q

0 2S50CE
0.2500E
0 25005+01(
0.2500£401
0.2500E+01

2

O 2%00010H
0.2500E401
0.2500E101
0 250QE+01
0.2500E+01
0.2500E4+01
0 2500E+01
0.2500E101
0.2500E+01
0.2500E401
0.2500F+014

z

0 2500F+01¢
O 2500E+01
O 250QE401
0.2500€1:014
Q.2500E+01
O 2500E4¢01
0 2500E+01
0.2500E+01%
0 2500L+«O1
O 2500E+01
0 2500E+01

2

0.2%00£+401
0 25C0C101
0.2500E101
0.2500£101
0 2500L101
0 230CE+01
0.2500L101
0 250CE+Q1
© 2500E vO1
O 2S00E01
0.2500E+01

z

0 2500F+01
0 2500E+09
O 2500F+01
0 2500E+01
0 2500t +01
0.2500E+01
0 2500E+01
0 2500E+01

v<-48-H1-003v



el

8 0.1206E+02
10 0.1213E+Q2
11 0.1213€+02

VARIABLES AT
K PRESSURE

1 0.1235€+02
2 0.1235€+402
3 0.1235E+02
4 0.1238€+02
5 ©0.1236E+02
€ 0.1238€+02
7 0.1239E+02
8 O 1242402
9 0.1242E+02
0 O 1248E+Q2
1 O 124BE+02

VARIABLES AT
® PRESSURE

1265E£+02
126SE+02
. 1265€+02
- 1266E+02
-12B6E+02
. 1268E+02
. 1269E+02
0. 1272E+02
0.1273E+02
0.1278E+02
0.1278€+02

[oF-YoN-YoRo-]

~DORNAUTBLN -

VARIABLES AT
K PRESSURE

1 0.1290t+02
2 0.1290E+02
3 0©0.1290E+02
4 0.1291€+02
S 0.1282€+02
€ O 1293E+02
7 0.1294E+02
8 0.1297E+02
9 0.1298E+02
0 0.1303E+02
1 0.1303E+02

VARIABLES AT
« PRESSURE

0.1310€+02
0. [J10E+Q2
O 1311E+02
0.1312E402
0 1312E402
0.1314E+02
0.131%E+02
0. 1218E+02

T18E+02

123E+02

OCwa-~OW AN

0.9404E+02
0.9429E+02

L.y= 21,

Listing B-6. Continued

0.5641€+00 0. 1497€+02
0.9429E+02 0.5469€E:00 O 1487€+02 0.9747E+CO
0.54G8L¢00 O.148T7E+D02 0.8701E+00

13

TEMPERATURE MACH NUMBER TOTAL PRESS

0.9462E+02
0.9462E +02
0.9462E+02
O 9464E+02
0.9466E+02
©.9469E+02
O.9472E+02
0.8481E+02
©.94B7E+02
©O.9503E+02
©.9503E+02

L, U= 21,

0.
0.
0.
0.
.5316€+00

V]
4]
Q.
o]
[+
V]

0.

5337£+00
SJI9E+OQ
5334E+00
5324€+00

5296E+00
5289E+00

.5253E+00
-53192E+00
.5069L +00

S06BE+00
14

TEMPERATURE MACH NUNBER

O 9526E+02
0.8526E+02
©.9527E+02
0.9529E+02
0.9531E+02
0.953%E+02
0.9537E+02
0.9347E+02
0.9552E+02
0.9568E+02
0.9569€E+02

L, J = 21,

o)
o)
o)
o]
o)
0
o]
o)
o)
o]
o)

4989E+ 00
4990 +00
4984£+00
4973E+0Q
496 1E+00
4943€+00
4930E+00
4891E+00
4B17£+00

. 4720£+00
.4720E+00

TEMPERATURE MACH NUMHER

0 9580€+02
0.8580¢ +02
0.9581£+02
.85R3E+02
9SA4E+0Q2
.9588E +02
.9891E+02
9600E+02
.9606E +02
.8820E+02
.9620E+02

oooo0oOCO

L,Jde 21,

o]

o)
o)
o)
o)
o)
0
o]
o]
[+)
o]

4G6B6E+Q0
4688E+00
468081L+00
4669€+00
4656E+00
4639E+0Q
4623E+00
4580E100
4504£+00

.4428E+00

4427E+00

16

TEMPERATURE MACH RUMBER

0.9624E+02
0.9624E+02
.9625E402
.9626E+02
.9628E+02
.9632E+02
9634E +02
-9633E+02
-964BE+02
.9661E+02

ooQoO0O0ORO

0.

o)
4]
o
4]
o)
o
o)
o)
o

4423E400
4425E «Q0
4410€+00
4407€+00

-4394F+00

4379€E+00

-4359E+00

4J14E*0O
4239€+00

.4177F+00

0. 1499€+02
0. 1499E+02
1499€+02
1499E +02
1498E+02
. 1488E+02
1499E+02
1498€+02
1493E+02
14BTE +02
. 1487E+02

ooo0000O00

TOTAL PRESS

0 1499E+02
0. 1499E+402
O 1499£+02
O 1485E+02
0. (498E+02
0. 1499E+02
0. (498E+02
0. 1496E+02
0 1492E+02
0. (489E+*02
0. (449E+02

ToYaL PRESS

1489E+02
1499E+02
1499E+02
1499E+02
1498E102
1495E+02
. 1488E+02
- 1498E+02
. 1492E402
. 149 1E+02
. 1491E+02

[~X-N-N-N-R-N-NoN-Nao)-]

TOTAL PRESS

0. 1499E+02
0. 1499€+02
. 1499E+02
. 1499E+02
. 1498E+02
. 1499E+02
1498E+02
. (498E+02?
1492E+02
149 1E+02

COQO0OQO0O

0.9B16E+00

U-COSINE

0. 1000E+01
0 9997E+00
O 89989E+00
0 9974€+¢00
0 9954400
0.9827€+00
0.90895€+00
0.9853E+00
0.9809E 00
0.9742E+00
0.9701E+00

U-COSINE

1000E + 01
9997E+00
998BE*0Q
8973E+00
9952E+00
9924E¢00
©.39893E+00
O 93850L+00
©.9807E+00
0.9743£+00
0.9701E40Q

[-N-N-Y-N-N-)

U-COSINE

1000E +0
.9997E+00
.998AL+00
.9972E+00
9952¢ +CGO0
S924E+00
9892€+00
9849t +00
9806E+00
9745E+00
-9701E+00

oco0o00COO00

U-COSINE

10000« 01
9997F «00
9988E Q0
9972E+00
9952E+00
9924E+00
-9BY2E+00
9B8S0E+ 00
980GE +OC
S9748E+0XC

coo0000QO0

0 1909E+QO
O 223GE+QQ
0. 2425E+00

V-CUSINE

0.2458E-15
0.2345E-01
0.4774E-01
0.7140E-01
0.9593€-01
0. 1208E+00
0.1446E+00
0. 1707E+400
0 1931JE+00
0 2255E+00
0.2425E+00

¥-COSINE

0.D0COE+00
0.2451E-01
0.4B81E-01
0.7332E-01
0.97GSE-0O1
0. 1228E+00
0. 1462E+00
0. 1723E+00
0. 1957E+00
0 2253E+00
0 2428600

V-COSINE

O000E +00
2%00£ - 01
.4924E-01
. 74126-01
9824€E-014
1234€+00
1466E +00
1729E +00
19€0E + 00
2243E+00
. 2425E+00

oooODOROORR

¥-COSINE

OOOQE +00
.2514€-01
4929€-01
7427E-O01
.9827€E-01
1234€+00
. 14688E¢00
- 172BE+00

DOQCOQOOR

0.7626E-20
-D 15GBE-19
-0 1566E-19

¥-COSINE

0.0000€E+00
0.0000€ + 00

0.

-0
-0
0

o)
-0
4]
o]
a

coocoQOoOoOCO

QOQUE +00

0394E 24
7824E -20
DOOOE +0Q
0Q0OOE + 00
.TSREE-20
0O0OE +00
.0QO0E +00
00O0E+00

W-COSINE

5991E -19
5989€ -~
QCOOE +00
0000 +00
OCOOE +00
OOCOE +00
0000 +00
1520E -
ABSTE-20
OOGOE +G0
OO00E +00

19

W-COSINE

0.0000E +00
0 00CQE+0Q0
0.-0000E+C0
©0.0000E +00
=0 J009E 19
0. 0000F +00
-0.3023E- 19
-0.3047€-19
=0 JO98F- 19
0.00Q0E +00
O DOOOE +00

-0
-0
-0
-0
-0

0.

[¢]

0.

1960€+00 -0

22233E+00

w-COSINE

2383E

2393k -
1198E-

1200E

1504F -

6030E

18
18
18
18
19
19

-000QF +00

QOOOE +C0

1942E -20
©.1572E-19

o)
o]
o

o]
0
a
o
o]
o)
o]
o]
o)
o)
o)

o
o)
o)
o)
o]
a
o]
o]
0
o]
o)

[<N=X-R-NoN-N-R-Yo)-N-]

OQOQODO0OQ

«2750E+04
.27S0E+O1
.2750E«01

3

-3000E+0Y
-3000DE+01
.3000E+09
.3000E <01
- 3QO0E+D1
.3000E+01

IVO0E+O01
.3C00E+01

A000E+O1

JO00E+01
.ACOCE+01

X

«32%0E*O1
3250E +01
32S0£€ 01
3250E+01
J250E¢01
3250E+01
9250E+01
J250E +01

«.3250€+01
A250E+01

.3250€+01

X

3S00E* 01
ISO0E+ O
aALOO0E »O1
3500E+01(
AS00E+O1
3S00E +O1
3500E +01
ISQOE+0I
3500€+01
3SOOE+O 1
I%00E +01

X

. A190E +01
A7S0E+ 01
37SOEO1
3I50E*O1
3I7SOE+OI

.3I1S0E+01
A750E +O 1
J7SOE+O1
27SOE+01
J7S0E101

0 9500£+00
0. 1069E+01
0. 1187E+01

Y

0.0000€+00
0- 12S0E+00
C.2500E400
©.3750£400
©0.5000E+00
©.6280L+00
O 7500E+00
O 8750€100
© 1000E+Q1
O $125E+01
0. 1250E+01

Y

O COOOE+00
O 1312E+400
0 2625E+00
0 3937E700
O S2SOE+00
0 6562E+0Q
O 7875E+00
0.4Y187E+0Q
0. 1090E+01
O {181E+01
0. 1312E+0Y

14

0 OOO0E' 00
O 1375 +00
0 2750€+00
0 412%€+00
0 SS00£:00
0 6ATSE100
0 B8250€F+00
0 962S€+00
O 1100E+01
O 12376+01
0 1379£+01

¥

0 ODOQE+*DO
0. 1437€100
0O 2875F+00
O 4312E+00
0 S7S0E+00
0 7187€+00
0 B625&+00
O 1006E +01
0 (150E+01
O 1294E+01

0. 2500E+01
0 2500E+01
0 2S00£+:01

z

0. 2300E +01
0. 2500€+01
0.2500€+01
0.2500£+01
0.2500€ +01
O 2%00E+01
0. 2500E+401
0. 2500€+01
0. 2%500E +01
0.2500€E+01
0. 25%00E+01

H

G.2500E«01
0 2900E+01
0. 2500E+01
0.2500E 01
0 2500L+01
0.2500€+01
0 2500E+01
O 25008401
0 2500E+01
O 2%00E+01
0.2500E+01

z

0 2500E+0!
0 2500£401
0 2500L'01
0 2500E¢0!"
0 2500E+01
0 2500E+01
O 250QE +0!
O 2500E+0!
0 2500t +0!
0 2500£+01
O 2500E+01

F 4

O 2500E+01
0 2500QE+01
0 2500E+0Y
©0.2500E201
O 2500E+01V
0.2500E101
O 2500E+0t
O 2500E+01
O 2500E+

0. 25001

¥Z-£8-H1-003V



141

X

K

«0UBDBNAMbL DN -

1
2
3
4
S
6 0 1332E+02
7
8
k-
o
1

"322€+02
VANIABLES AT
PRESSURE

0.1328E+02
0. 1328E+02
O 1J29E+02
0.1329E+02
0.1330E+02

O 13336402
0 1335€+02
O t3J6Er02
0. 1339E+02
0. 13229E+02

VAR[ABLES AT
PRESSURE

0. 134J3E+02
0.1343E+02
0.1344FE+02
0.1344E402
. 1345E+02
1346E+02
1347L+02
$3S0E+02
. 1350E+¢02
0.1354€+02
Q. 1334E+02

CO0000

VARIABLES AT
PRESSURE

O 1356E+02
0. 1356E+02
0 1357E+02
0.1357E+02
13SBE+02
1358E+02
- 1360E+02
. 1363E+02
1J63E402
0, 1367E+02
0 1367E+02

00000

VARIABLES AT
PRESSURE

1367€+02
1387€«02
136BE+02
1368E+02
1369€+02
1370E+02
1371E+02
1374E+02
$374E+02
. 1378E+02
1378E+02

00000000000

Listing B-6. Continued

0.96B1E+02 O.49176F+00 0.1491E*02 O 9701E+C . 2425E+00

L, 21,

1?

TEMPERATURE MACH NUNBER TOTAt PRESS

O 8660E+02 0.
0.9660E+02 O.
0.9661E+02 O.
©.9663E102 O.
0 866%€+02 O.
0.9668E+02 O-
O 9671E£+02 O,

0.9679€+02 O
0.96H4E+02 O

0.9695E+02 O.
0 9693E+02 0.

L, J = 21,

4194E400
419BE+0Q
4189E+00
417R8E+Q0
41G4E+0Q
4150E+00
4128E+00
4081E100
4010E+00
I9STE+QO
J956F +00

18

TEMPERATURE MACH NUMEER

0.3691E+02 0.

O 9631E+02 O

0.9692E+D2 O.

0.9694€+02 ©

0.969%€E+02 O.

0,9899E+¢02 O

0.9702€¢02 O.
0.9710Ev02 O.

0 8714E+02 O
0.9724E+02 O
0 972S5E+02 O

L. v = 21,

J991E+00
J992E+00
3987L+00
JI9TISE+CD
3960E +00
J94SE+Q0
J921{E+0D
JI872E+00
J80SE +O0
3I5S8E+ 00
J757E+00

19

TEMPERATURE MACH NIJMBER

O 9718E+02 O
0.9718E+02 O
O 8719E+02 ©

0.9720E+02 O.
0.9722€E+02 O.
QO 9725E+02 O.

0.9728E+402 ©

0.9736E+02 0.

0.9741E+02 ©

0.9750E+02 O.
0.9750E:02 0.

L, = 21.

JH12E+O0
3813€E+00
380BE+00
3795E+00
3780E+00
J7E4E400
3737E +00
3GE%E+OQ
362 1Ev00
3578E100
I577€+00

20

TEMPERATURE MACH NUMBER

Q.9740E+02 O©
O 9T741E+02 O

0.974(E+02 O.
0.9743€¢02 0.

0.9744€+02 O
0.9748E¢D2 O
O 97%1€+02 O
0.9759€+02 ©
0.9783£¢02 O
0.9772€+02 O

O 9772€+02 O.

JES1E+Q0
JE52E+00
3648E+00
3JGIASE+CO
J620E:Q0
JEO2F+O0
IS63E+O0
I512E400
3447E+00
J405[C+00
JA04E+QQ

0. 1499E+«02
O (499E+02
Q. 1499E+02
0. 1499E+02
O 1499E+02
O 1499E+02
O, 1498E+0?
O 1497E102
0 1492E+02
Q. 1492€+02
0. 1492E+02

TOTAL PRESS

1499E+D2
. 1489E+02
1498E+402
. 1493E+07
1498E+02
1499E+02
149BE+02
1497E+02
- 1492€+02
1493€E+02
. 1492E+02

cCoOooCo00O0O0OCO

TOTAL PRFSS

- 1499E+02
1499€+02
1499£-02
1499€+02
1499E+02
1499E+02
1498E+02
1497E+02

. V493E+02
1493E+02

. 1493E+02

C0O0C0OOLOCC00

TOTAL PRESS

0. 1499E+02
0. 1499E+02
O 1499E402
0O 1499E+02
0, 1499E+02
0. 1499E+02
0. 1490E102
0 149€E+02
0 1492£+02
O, 1493E+02
0. 1493€E+02

U-COSINE Vv COSINF

0. 1000E+O1 -0.4B9BE- 15
O 9997E+00 0©.2503E-01

O 9968E+00 O 4901E-01
0 9973€+00 O©O.7J388E-01
O 9952€+¢00 O 97BOE-01
0.9924€°00 O 1228E+00
O 9893€+00 O 1462€+¢00

O $850£+00 0.1723€+00
O S807E+00 0. 1956E+0Q
0.9790E+00 0.2223E+00
0.9701E+00 0.2425€400

u-COSINE V-CDSINE

0 1000E+01 -0.4893E-15
O 9997E400 O 24BBE-O1
0.9988E+C0 O 4858E-01
O S97JE:00 O 7322E-01
O 99S53E+00 0.969BE-O1
0 9926E+00 © 1218E+Q0
O S9B94E+D0 0. 1453E+00
O 9B8S2E+00 .17 (4E+00
O 980BE+00 O 1939E+00Q
0.9752E400 O 2215E+00
0.9701€¢00 © 242SE+00

U-COSINE V-COSINE

0. 1000E¢01  0.0000E +00
O 9997E+00 0.2464E-01
O 998BE+O0Q0 (.479BE-01
O 9974E+00 0.722BE-OY
O 99S4E+00 0.9561€-01
Q.9928E+00 O 1200€+00
O 9897E+00 O {143JE+QO
O 9356E+00 0. 1693E+00
O 9B(1E+00 O 1933E+00
0 9754£+00 0.2206E+00
O S701E¢00 O 2425E+00

U-COSINE V-CDSINE

1000E+01 -0.4879E- 1S
999/E+00 O 2411E-U1
9989E+0Q0 O 473BE-O!
9974C400 O 7141E-0)
9956E+00 O0.9422E-01
9930E+O0 O.1179E«CO
0.9500E+00 O 1408E+00
0 9860E+D0 O.1868E +00
0.9816E:00 O 1912E+00
0.97S6E+00 O._2194E+00
O 9701E+00 O 2425E:00

o0O0OO0OOO

[}

1573t -19

w-COSINE

o0Q0O0CCOCDODCO

o)
0

GOO0E 400
0000E+00
-0000E +00
0CO0E +00
QOO0L +00
O0QO0E +00
00GOL 1 00
. QOOQE+00
- OOOE 1 00
0000k +00
G000 1 00

W-COSINE

OO00E+00
. 0000L 00

0. 0000E+00

o]
o
0
o
o)
0
0
o)

)

c0000OOCCO0O

-0

oo00CO0ODOO

. QOCE +00
OOQCQF +Q0
O000C + GO
.J0I2E-19
-O00CE+00
2495&-18
1261E-18
.6305E 19

W-CDSLINE

OODOE +00
OODOF +00
4775LC- 12
.O000E+00
DOOOE +00
©000L+ 00
0OQQF +00
OOCOE +00
2501t - 18
COO0OE +00
COoVLE +00

W-CUSIND

L238IE 18
23a1€-18
QO0VE 100
00G0OE +00
OO0OE +00
QDOUE ¢ 00
O0O0E +00
OOOQ0E *00
QOQOE +00
O00O0E +00
O0O00E +00

0. 3780E+01

0 4C00E+01
O 4000E+01
0.4000E+0
0.4000E+0 |
0.4000E+01
O 4000E+01
0.4000E+01
0.4000E +0O1
0. 4000E401
O 4000E+01
0 4000E 0!

X

0.4250€E+01
0 4750€+¢01
0.4250E£+01
O 47SDE+OY
0. 4250E+01
O 4230E+01
0.4250E+01
0.4250E+01
0.4250E+01
0 4250E+0!
0 4250E+01

.3

0O 4300E 101
0.4500E+01
0.4500E 01
0. 4500E4+01
O.4500E+01
O 450Q0E101
O. 4500E+01
0 4500E+0O1
0.4S00E +0!
O.4500E +O1
0 4500E: 01

X

0 4750£:¢01
0.4750E€+¢01
O 4750E+01
0.4750E+01
0.4750€+01
O 4750E+01
0.4750E+01
O 4750E+01
0 4750E+401
0.4750E+«01
0 4750E+01

0O 1437Ev01

h 4

O OO0CQE+00
O 1500E+00
O JOCOE+00
O 4300E+00
0.6000E+ 00
O 7500€+00
0 S000C100
0. 1050E+01
Q. (200Cr 01
O {3S0E+O14
O 1500001

L4

O OOOOE+0D
0 1562E¢00
0 3125E+00
0.4687E400
O 6250E+00
O 7812E400
0.8375£+00
0. 1094E+01
O 1250E+01
© 1406E+01
0. 15G2£401

Y

O COoL 00
O 1625E+00
0 3250C+00
0 4B75E+00
0 &500E+00
0.8125€¢00
O 9750E+00
O 1137E+01
0. 1300E+01
0. 1462E+01
0. 1625¢L+01

\J

0 OCGOLE QO
G 18B7F+00
0 3175€100
0 5062E+CO
0 B7S50E+00
0 B437L+00
0 1012F+0}
O 1810401
0 1350k+010
O 1SI19E+O1
0 16B7L+01

0.2500€E

2

0 2500E+0 |
0 2500&+Q1
0 2B00E401
0 2500E+01
0 2500E+01
0.2500E +01
0.2%00E+01
O 2SO0E+0!
0O 2%00E+01
0 2500€+01
0.2500E+01

4

V. 2500€+01
0.25C0E¢01
0. 2500E+01
0 2500£+01
O 250Q0E+01
0 25Q0E+0Y
O 2S5C0E+01
0 2500E+01
O 2500E401
0.2500E+Q1
O 2S00E¢01

Z

0.2%00E+01
0.2500E+01
O 2500E+O1
O 2500€+01
O 2500E+01
0. 230CE+O1
0.2500E4+01
0.2500E+01t
O 2500E+01
0.2500€+01
O 7500E101

2

O 2%00E+O1
0 25C0E+01
0.2500E*0"
0 2500E+01
0.2500E +01
0 2500E+C1
0.2500E+01
0 2300E+01
0.2500L +01
0-2500E 101
O 2500E+01

vZ-L8-H1-003V



SII

K

-

weDDD LN A WN -

K

K
1
2
3 0
4 0
S 0
€ 0
7 0
a 0
9
10
11

1
2
3
4
5
6 O.1389E+w02
7
8
-]
o
1

VARIABLES AT L.

J =

21,

21

Listing B-6. Continued

PRESSURE TEMPERATURE MACIHI NUMBER T1O0TAL PRESS

0000000000

1376E4102 0.9759E+02
1378€+02 O 9759E+D2
-1377€E+02 0.9760E+02
1378E¢02 0©.9762E+02
1379€+02 0.9764€¢02
JI81E+02 0.9768E+02
1382€+02 0.9772E+02
.1384€402 0.9780£¢02
.1385E402 O 97HE+02
-1389E+02 0.9794E*02

0.1389E+02 0.9794€+02

VARIABLES aT L,

J e

21,

o
o

0.

o
0
o
0.
o
0
o
0

J508E +00
A507E+0Q
3502€+00
3491€+00

. 3479€+00

3459€¢00
3422600
3358E +00
3280€+00

-3246E+00
.3245€+00

22

PRESSURE TEMPERATURE MACH NUMBER

0.1384E+02 0.9775E+02
O 1384€+02 0.9775E+02

O 1385E+02
O 1386E+02
0.1387€+02

0. 1390£402
0. 1323€+02
0.1394€+02
0.1398€+02

DOOQOOOD

9776k +02

97TBE+02

.9781€+02

9785E+02

-9780E+02
.B799E402
.9803E+02
.98$JE+02

0. 1398E+02 0.9813E+02

VARIABLES AT (.

J -

2%,

0.

[+]

oO00OO0O

O.
[+

3J378E4100
3179€+00
3ITEIOO
3363E+00
3352E400
3328E+00
3284E+00

.3211E+00

3139E+00
J083E+C0
3082E+00

23

PRESSURE TEMPERATURE MaCH MUMBER

VARIABLES AT L,

J a

0 1391€E402 O 97B3E+0Q2
0.1391€E+02 0.9788E+C2
-1391E+02 O 9790E+02
.1393£+02 0.9792E+02
.1394E402 O 9795E+02
-1397E402 O 9B01E+02
-1399E+02 0.9B806E+02
-1403E+02 0.9817€+02
0.1404E+02 0.2823E+02
0.1410E+02 0.9836E+02
0.1410E+02 0.9836E+02

291,

[+]

0.

[+]

o
0
o]
0
o
]
o]
o]

32T1E+QO
327T1E+00
3260E4100
J282€100
323IBE+00C
3207E+00
3154E+00
3078E+00
J003E +O0

. 2934E400

2932E+00

24

PRESSURE TEMPERATURE MACH NUMBER

O 1396E+02
0. 1396E+02
0,1397€+02
O 1399E+02
O 1400£+02
0. 1403E+02
0. 1404E+02
0O 1409E+¢02
0. 1410E+02

000000000

.9800E+02

9B800E +02

.9802E+02
. BBO4E+D2

9807E+02
86813E+02

.981BE+02

9830F+02

-9833€+02

0 1417E+02 0.9852€+02
O 1417E+02 O 9852E+02

VAY BLES aT L,

J =

0.
0.

[+]

0.

0
0
o
o
o
2]
o

3189E+00
318AE+00
3178E¢00
J168E «00
3142E+00
A09TE+QD
3031€+00
2936E+00
2843E40Q
273J3E +00
2731E+Q0

2%

0. 1498402
0. 1489E+02
. 1499E+02
- 1499E+0Q2
. 1499E +02
1S00E ¢02
149BE+02
-1487€402
. 1493402
. 14S4E +02
- 1494E+02

ODOOOOODO

TO1AL PRESS

O.1498F+02
0.1498E102
0. 1498E+402
0O 1499F+(02
0. 1499E402
0 1300E+02
0. 1498E+02
0.1406€102
0. 1493E+02
O 1493E+02
0 149)E+02

TOTAL PRESS

. 149BE+02
1497€+02
. 149B8E 402
1499E+02
1499E+02
1500E+02
1499€E+ 02
1498€+02
1495E 402
1497E+02
. 1497E+¢02

L L-T-T-2-T-1-2-T-F-1

TDTAL PRESS

0.1498F+02
0. 1498E£+¢02
0. 1499E+402
0. 1499E +02
0O 1499E+02
0 1499€+02
O 1497E+02
O 1496F+02
0. 1491E+02
0. 1493E+02
0. 1493E+02

4-COSINE

0. 1000€+01
9997E400
9989E+00
9976E+CO
9958E+00
9334E+00
9906E+ 00
986E6E+00
0.9823E400
0.9762E+00
0.9701E+00

©000000

U-COSINE

0. 1000E+01
0.9988E+00
© 9990E+00
O S978E+00
0 9962E+00
0 9939E+00
O 9912E+400
0.9873E+0Q
O 9830E+00
0.9770E+00
0.9101E+00

U-COSINE

0 100Q0E+01
0.9998E ¢00
0.9992E +00
0 9983€ +00
0.9970E¢00
9950£+00
9926£+00
9H90E+00
9850E+00
.97B4E+00
QIO1E+0Q

o0O0OO00DO

U COSINE

0. 1000€+01
Q9988E+00
9994E+00
99B7E+00
YITBE+00

.9962E+00

-9943E+00
9910E+00
9871E+00
S7BBE+O0

.8701E400

0O0O0DOOOC0OO

V-COSINE

0 OOO0E +O0
©.2283E-01
0.4604E-01
0.6955E-01
0.9165€-01
0.1147E+00
0.13T1E+QO
©0.1630F+00
O V876E+00
0 21&7E+00
0.2425€+00

V-COS1INE

-O 48%8E-15
0 2127E-01
0.4368E 01
0 8605E-01
0.8731E-01
0. 1101E400
0.1326E100
0.1590F+00
O 1837E+00
0 2133E+00
0 2425E¢00

v-casine

0 OOOOE ¢00
0 1888E-01
0.3916E-01
S893E-01
7797€E-01
9977€-01
1213F+00
1479€+00
$T72%E+00
2069E+00
2425E+00

oooO0O0O0

V-CDSINF

-0.2788E-13
0.1892E-01
0.3362E-01
O S024E-01
© 6637E 01
O a&S57€-01
O 1064E100
©O. 1138BE+QD
0. 1399€+C0
O 2049E+00
0.2425E+00

W-COSINE

0. 00O00E+00
0.0000€E+00
0. 0000k +00
0.0000E+00
0.0000€+C0
0.0000E +Q0
0.0000E+00
0.9886E-18
0. 0000E +Q0
0 0000E+00
0. 0000E+00

W-COSINE

0.0000E+00
0.0000€+00
-0 475JE-18
O OQCOE+00
0.0000€E 00
O OOO0O0E +Q0
0.0000E+D0
0.0000E+*00
0 OCOOE+00
0.0000E +00
O QQOQE ¢«00

w-COSINE

0. 0C00E+00
0.0000E+00
0.0000DE+00
0 OCOQE+00
0 QO0OE+00
0 O0D0E+00
© OOOOE+00
O 00Q0E+00
O OOOAQE+OO
0 OO00QE+00
O QO0CE+00

wW-COSINE

0 7463E-17
0.74G7E-17
O COOQE+OD
0. 3754E-17
0 9449e-18
-0 182A€-17
-0 781HE-17
©.0000E +00
~0.8206€E-17
0. OGGOE ¢ 00
O QOCOE ¢00

b3

© SQ00E+O1
0.5000€¢01
©0.5000E +01
0 SO00E+ON
0.5000€101
0 S000E +Q1
0 SOO0QE+O1
0.5000E+01
0 S0Q0E+01
0.3000E¢ Q1
0.5000E+01

X

0.5250E+01
O $250E+01
0.95250E+01
O S250E+01
0.5250E+01
0 5250E+O1
0 5250€E+01
0.5250E +01
Q.5250E+01
0 5250€:01
0.5250E+01

R

0 5%00E+01
O 5500€E+01
0 5SQ0E+01
O 5S00E+01
0 5S00E+01
O SSODE~+01
0 SS00E+01
0.5500F+01
0 SS00E+01
0 5500€+01
U S500E+01

X

O S750E401
0.5750F+01
0.5750E+01
0.5750E+401
0 5750E ¢Q1
0 5750€+401
O B750E+01
0.5750€¢01
0.5750E+01
0 S7S0E+O1
0 3750E+01

0.

o
[+}
o
o

0.
0.

o]
o
0
o

o
o]

0.
0.
0.

o

0.

¢}
o
0

0.

0.

o

0.

o
0
o
o)
o
o
o
o

o

0.

o
o
0
o

0.

0
0
o
o]

Y

COOOE+00
1750€E +Q0
3500E+00
S5250E+00
TOOOE +00
B7S0E+0O
1050€+01
1225401
1400E+01
197%E+09
1790E+01

Y

0000C + OO
1813F+00
J623E+00
5437€+00
7250E+00
S062E+00
1087€ +01
1269E+01
1450£+01
181E+ 01
1812E+01

Y

00QC0E+00
1875E+00
J7S0E+00
5825C00
7500F + 00
9375E 100
1129E+01
1312€+01
1500E +O1
1887E+01
1875E+0!

Y

OOOOE +00
1937E ¢00
1875€+00
5812F+00
7750E+00
9687E +DO
1162E+01
13%6E +01
155QE+01
1744€+01
1937E+01

0.2500€E+01
0.2500E+01
0 2500E:01t
0 2500E+01Y
O 2500€+01
O 2500€+0!4
Q.2500E+01
©.2300E+01
Q 2500E+01
0. 2300E+01
0.2500E+01

z

0.2500E+01
O 2500€E+0!
0 2500€+01
0.2500E+01
O 2S00E+01
0 2500€+01
0.2500E101
0.2500E+01
0 2500€E+01
0 2S00E+01
0 2500E+01

0 2500€+01
0 2S00E+D1
0 2S00E301
0.2500€+01
0 2500€E+01
0 2500€+0!
O 2500F+01
0 2500E+0"
0 2500E¢01
G 2S00€+¢0!
0 2500E¢01

z

0.2500E+01
0 2S00E 01
0.2500E+01
0 2500E+01
0.2500E+01
0 2500E+01
0 2500E+01
O 2500E+01
0 2500E401
O 2500fF +01
0.2500E+01

vI-L8-H1-2Q3aV



K

v
[+]
[+]
[+]
o]
o
[+]
[s]
0
[+]
0

= Q0O N P EWN =

-

VAR

=
« OOV DN -

00000000000

VAR

91l

TESSURE

. 1402€+02
1402£102
. 1403£+402
1404E+02
240SE 102
1308F +02
1409€ + 02
L1415F+02
.1417E402
1430 +02
1430E +02

IABLES AT
FRESSURE

1406E+02
1406E+02
1407F +Q2
14078 +Q2
1408E+02
$411E+02
Y4 12E +02
1418£402
1419F +02
1430E+02
1430E +02

T1ABLES AT

K PRESSURE

“«CUDLAATE W -
Q0000 0OODORQOO

—_ -

VAR

K

= OOD NN SN -

[o]

Q(DC)OF)Q(DOIDQ

140RE 02
1403€E+02
140BL ¢02
1409F +0Q2
1410E€+02
-1411F+02
1412€+02
14315€+¢02
1416F+02
1419€+02
. 1418E402

[ABLES AT
PRESHURE

1409E +02
1409E +02
1409E+02
141CE+02
1411E+02
1413€+02
1414E+02
. 1416£402
. {41BE+02
12190102
. 1420E+02

Listing B-6. Continued

TEMPERATURE MACH NUMBER TOTAL PRESS

9B10E102
a8 10E+02
9812€+02
YB14E+02
9B16E+02
AB2IE+02
9R28E+02
.9B842E402
9R4BE102
.9877€+02
9R76E 102

coQo0COoQQOo0

L. v = 2t
TEMPEHATURE

-SB1BE+(2
.9d1BE+02
9820€+02
YH21E£+02
0824E+02
9829E+02
Yy34Er02
9HATL+OR
9852E+02
Q87BE«02
987AE+02

[-X-NeR-ToNoRoysRol=Neol

L. u = 21,
TEMPERATUREF

.9822€+02
.9Y23€E+03
9873E+02
9B2SE+02
QRIBEVO2
9690E+02
LOBYAE102
0842E+03
984GE+02
98%5E102
.9B55E+02

©000000C000

L. J = 21,
TEMPERA TURE

O 9B82SE+02
0.9B2SE+02
9825€+02
SB27€102
-9828E+0Q2
SH33E£+02
9837£+02
9B84SE+«02
9850E1:02
9BSSE +02
98556102

codDooOCOOO

VARIABLES AT L, d = 21,

R PRESSURE

00000000 D00

3125t400
3124F+00
J118€+00
3100E+U0
3063E+0Q
3005 +00
2922€+00
2804€100
2676€+00
2545£+00
2543E+00

26

MACH NUMBER

CO000ODOOOO00

J014E+00
JO74E+QO
3075L100
A05IEC00
JO1SE+CD

-2959E (00

2877E400
2770E+00
2E48E+00
2595E+00
2591 +00

27

HACH NUMBER

J0000QQOO0O0CO0

3030E +00
3032 +OD
J0ISE+00
J01%L+00
2984E+00
293vf +00
2872k +Q0
2790E+00
270%L+00
2T16F+0Q
27 18E+00

28

MACH NUMBER

Q

[+]
4]
0
o
o
[+]
o]
o
[¢]
[+]

298GE+0D

. 299CF+00

2990L 100
2976€+00
2956E100
292BE+00
2871E+Q0
2811£100
2754E400
2765E400
276AE+Q0

29

coQOOOOQO0DO

1500F 102
1900€ +02
130 1E402
1SORE+02
1499E+02
(498E+02
1495E +02
1494E +02
14B9E+02
1496F +02

.1496E+02

TOTAaL PRESS

[¢]
o
0
[}

0.

[+]
[+}
[o]
¢}

0.

[o]

1501€+02
1501€+02
1502E +02
1501E+02
1500402
1493E+02
1496€E+0Q2
144Y5€ +02
1430E +02
1499L+02
(499€E+02

TOTAl PRESS

[+X~]

ccoo000000

- IBUOE+Q2
- 1S01€E°02
. 1501E+02

15016 +02
1500E +02
1499€ +02
1496E+Q2

. 1494£+02

1490F 102
1894E 102
14894F+(2

TOTAl PRESS

00000000000

14949E102

. 44990102

(499E+02

. 1499E ¢02

1499E +02

. 1499E+02

1497E¢02
1496E+02
1494€+02

. 1497E+¢02

1497002

TEMPERATURE MACH NUMBER TOIAI PRESS

U-COSINE

1C00€E+01
9999€ 100
.9996€+00
.9992E t00
S98GE+00
.9977€+00
996TE+10O0
.99408E OO
9335L+Q0
9890k +00
599223€100

00Q0O00COCOOC

U-COSINE

0., 1000E+01
© 3999€100
0.9998E+00
0.9995€E+00
0 9992E+00
0.9987€+00
O 9985E+Q0
O B97BE+O0
0 9982€+00
C 0981E+400
¢ 1000E+O1

U-COSINE

1000F + (1
100CE 101
9999€E+ (3
9997€+00
9924E+00
9992E+00
993 1L ¢00
99RIE+00
94993E+00
8997L 00
0., 1000€E+01

COoO0O0OCOCOOO0

U-COSINE

100CE+C1
1000E 1O
9999¢ +00
9997E ¢C0
.9996E+00
9Y95E£100
9994E+00
.9995€+00
9997¢ 00
1000E +O1
1000€ 101

000000 COO0O00

U-COSINE

v-COSTNE

00000000000

OONOE 100
1695€-01
2714E-01
4030E-01
$231€-01
6410E-01
8128€-01
1022C+0Q
1136F +00
1482+ 00
1280E+00

V=-COSINE

0.
O.

OC000O0QROOD

0Q00E + 00
1340t -01
20G8L -0
3114€ 01
J9SCE-C1
S5004E-01
5LUSE -0
6578E-01

9919 01

6152€-01
5LH2E- 1S

v COSINE

[+]
[+]
0
[o]
0
o

0.

o]

O.
0.

o]

0D00E ¥+Q0
9192E -02
1582€-01
26249€-01
3344F-01
4082C-01
4344E-01
4703€E-01
JB1ZE-O1
25%4E-Q1
2G7BE 19

V- CAOSINE

[eNel-N-N-Xe+NoX-NeNek-]

.Q000L 100

S24LF-02
1425E -0
2252€-0
2852 Of
3307 -01
JIGSE-0O1
3256E-01
2287€ -0y
7738€E-02
6572F-16

V¥ COSINE

w COSINF

TAT2E- 17
F476E- 1T
7483C- 17
0000k +00
L0000k 00
OOOOE + 00
397RE-17
OO00E 100
. O000E * 00
0000E + 00
O.000CE +00

ccodo00200

W-COSINE

0Q00E+00
00QOE +00
18693€ - 17
OQO0E 100
.0000E+00
4828E-18
J968E-17
.Q000E +00
1719€-186
0_0000E+Q0
O O000E+0D

dooosodao

wW-COSINE

0.0000E +00
O OOCOE+QU
-0 1509E-18
O OOODE *O0
0.00Q0E+00
O ABATE 17
O 79SIE-17
0.0000E 100
-0 3371E-1u
0 OO0QE+O0
0 CDOOE 100

W-LOSINE

VOQ0E+00
OOQOE~00
1L30E 16
Q000E +00
0QD0E 1 00
-3902E-17
198BE- 16
QQO0E 100
J308E-16
QCO0E+ 00
QO00E+00

1
0000000 T0O00

W-COSINE

X

0.6000F101
0.6000€: 01
0O 600CE+0!
0.6000F «O1
0.6000L +O1
0.6000E~O1
C 6000Er0?
0.S000t+01
0 6000E+01
0 6000E+01
0.6000E+O1

X

O R250F +O1
0 6250E+01
0.6250t +O1
O B250OF+01
0 6250€:014
C 6250E+01
O 6250E+01
0.6250€101
QO 8250401
0.6250E101
0.6250F+01

X

QO 6500E101
QO 6500F+01
C 65000101
0 6500F +0O1
QO 6500€E101
O 6500E+0O1
O 6500E+01
0 6500E+OT
O 6500F+G1
0 6500E+01
O 6300F+O1

X

O &7HOECO1
O 6750L£401
O 6750k +01
0 675CL01
0.6 75QE+01
¢ 6750E401
C.67h0E¢01
O 6750t +01
O 6750E:01
0 6750E+01
O 8750L¢01

¥

O OQQOE +00
0. 2000E+00
0. 400QE1 00
O BOCOE+DO
O BOCOE+QO
O 1000E+01
0. 12008 +01
O 14C0E+0Y
O 1&00E+O1
0 1800Q€+01
0 2000E+C1

\j

0.0000E+00
0.2000E +DO
O 4000E+00
0.6C0CE +QD
0 8000€E+100
O 100CE+O1
0 1200€+01
0 140CE+O1L
0. 1600E+0O1
O 1R00E+O1
0. 2000E +O1

¥

O OGOQE 0D
O 2000E +0O
0 4000E +00
O 6000E+00
O BOOGEOO
0. 1000E+O1
0. 1200€E+01
O 1400E+ 01
G 1600€+01
O 1800E+O1
0 2000E+Q1

Y

O OCO0E+00
0 2CO0E+00
O 4000E+Q0
0 SOUQE Q0
0 BCOOE+0O
O 1000E+O1
C 1200€+0)
0. 1400€+01
0.1600€+01
O 1800CE+O1
0 2000E+01

o]

S0000000QQO0O POCO000000 [=]

o0o¢coo00OCORO

00000000000

z

2500E +\/1

-2300E+01

2500k 101

.2500F +O1

2500L 101
2500E +O1
2500E +01
2500L+Q1
2500E+01

. 25Q0E+O1

2500F «C 4

k4

-2500F ¢« 01
. 2500€ +O1

2500E +0O1
2500F+C1
2500€E¢01
2500E +O1
2500€+01
2500L 401
2500F 401
2500€:01
2500E+01

z

2500E ¢O1
2500€+01
2500€ 4101

.2500€ +O1
.25000401

2500E+01
2500€ +O1
25008+ 1
2500E+0!

25006101

2500€+01

2

2500F +(11
23G0OL+ 04
2500¢€ rO1
25CQQEYOt
1500¢€ +01
2500E+401
2500k+401
2500E+01
2500t 101
2500F+01
29CO0E 101

¥Z-L8-41-003V



LIl

(]

cooo0000

VAR

[

(o]

DoOpooOoC

o]
[+]
o]

~ OOV RT &

vaR

O 1409E+02
0. 1410E+02
O 1409€+02

S1411E+02
13 11E+O2
1413E+02
1414€402

. 141GE+02

_A417E Q2
1417E+02
1417€+02

{ABLES AT
PRESSURE

. 1810€+02
. 1410E+02

1210E+402

1411E+02
. 1312E+02
. 1413E+02
. 1414E+02

1415E+02
. 181BE+02
. 1417E+0?
. 1817E+02

[ABLES AT

13 PRESSURE

t 0
2 0
3 0
4 0
S O
6 0O
7 O
8 O
9 0
10 ©
11 ©°

VAR

14116402
1414(E+D2
1412€+02
1412 +02
1413E402
1413E+02
1413E+02
1414E+02
1414E+02
1415€+02
1415€+02

TABLES AT

K PRESSURE

o]
o]
o]
[+]
[+]

[+]
o
o]

~«0tavNAPALNW -

-

o

VAR

0.

0.

1412402
1412402
1412E+02

JIA12E4102

1413JE+02

1413JE+02
1€413E+02

14 14E+D2

V4 14E+02

1A 14E+Q2

<1414E+02

1ABLES AT

K PRESSURE

2

"813E+02
413E€+02

O 9826£+02
0.9826E+02
€.9825€+02
O 9827E+02
O 9829E+02
0.9433E+02
0.9837E+02
0.9843E *Q2
0.9B4BE*D2
0.9950E+02
0. 9850k +02

L. J = 21
TEMPERATURE

Q 9B26E+02
0.9826E +02
0.9827€+02
0.9828E+102
0.98JOE +02
0.9B34E+02
O 9BJI7E+02
O.9B42E+02
0.9B47E+02
O 9849E +02
0.9849E +02

L. - 21
TEMPERATURE

O 9B29E+02
0.9829L+02
© SBIDE+D2
0.9834E+02
O 9B31E(D2
O 9833E+02
O 9836E£+02
0 .9840F +02
O 9843E+02
O 984SE(02
O 9B4SE+D2

L. U= 21
TENPERATURE

0.9829E+02
O 9829E+02
O 9831E£+02
0.9831E+02
9832E+02
9833E 02
9B35E +02
9839F +02
SU41E+02
9BASE+02
0.9844E+02

©oo0o0Cco

L. J - 21,

TEMPERATURE

O.983SE+02
O 9835FE+02

0.2951k+00
©.2954F+00
0.2951E+Q0O
0.23406L+00
O.2938E+00
2921E+00
28B84E100
284 1E+00
2ROTE +00
.2813E+00
2B1GE+00

200000

30
MACH NUMBER

29270100
2924k +00
2973€+00
29270100
292GE+00
2917E' Q0
28Y0E DO
28SBE +00
2B39E100
2839 +00
2839F+Q0

200000000DCO

kR
MACH HUMBER

29210400
2920F +00
2917E100
2924E+00
2924F+00
2914E+00
2844L100
2BE1E+00
.2848£100
2845E +00
2844E100

OCDO0OO0CDODOODOO

32
MACH NUMBER

79{5F+00
2914E100
291{GF+00
2921E+CO
2921E+00
2910E +Q0
2886E°100
286IE+00
28S2E+00
285 1E+00
28B4R9F+00

ODODOO0OO0ODODOOO

33
MACH MNUMBER

O 2925F+00
O 2924E+00

Listing B-6. Concluded

0.1497€+02
O 1498E+Q2
0.1497€+D2
0. 1498E+02
0. 149HE+D2
O 1499E£102
0. 1498E+02
O 1497E+02
0. Y496E +02
0. 1497€+402
0.1497E+02

JOTAL PRESS

1496E +Q2
1496E+02
1496£102
1497E+02
1498E * 02
1499E+02
1499E ¢02
1498E +02
1498E+Q2
1498€+02
1498 +02

Q00000 OLCO0O0

101AL PRESS

0.1498€+02
1497E +02
1493E+02
. 1498E+02
1499E +02
1499402
1498E 102
1497€+02
1496E+02
0.1497E02
0. 1496E+03

00000000

TOTAL PRESS

1498E ¢02
1497402
14948E +02
1499k +Q2
1499E€+02
1499¢E+02
1497E+402
1496€02
149GE 102
1496E+02
. 1496E102

Q0000000000

TQyaL PRLSS

0.1499(102
O 14389F+07

100QE +O1
10D0E+0 1
99Y3E +00
9998E +00
9997E +00
9997E+00
9997E+0Q
0.9997E+0Q
O 9999E+00
O 1000€E+0Y
0. 1000E+01

CCcCOO000D0

U-COSINE

1000E +O1
1000E +01
1Q00E * O
9999E +00
9999€+00
9999E +00
9999E ¢00
9999E+00
1000E +O't
1000€+01
1000€ +01

©00DOO00 0O S00

U-COSINE

0 1000E +01
0. 100CE+ 01
O 1000 +01
0 10000 +01
0. 1000E+O1
O 9999E+00
0.99899E+00
0. 1000E +01
O 1000E +O1
0. 100QE+01
O 10006 +01

U-CUSINE

J000E +0 1
YOOOE 40 1
1000E+01
1000E +O 1
10D0E +01
1000E+01
1000E +O1
1000E+C 1
10008 +0 1
$ODOE+O1
. 1000E O 1

£00CO0000OCO

U-COSINE

O 1000E +O°
O 1000E+O

O DQODE+O0 O OOOCE+DO

(]

0.
0.

o]

0.
0.

o]
o]
o]
]

3206F-02
1217E 01
1854k -O1
2314E-01
2581E-OI
2576 -01
2304E-01
(525E-01
1BALE=-Q2
16 1BE- 16

V-COSINE

[+]
o

0.

0C00L 00
2757E-02
B8B56E-02

0_1257L-01

o]
o]
o]
o]

0.

o]
o]

1S17E-01
16GIE O1
166BE-Q1
{461E-01
9675L -02
1142E-02
180%E - 16

V-COSINE

0.

CO0O0DO00C0000

OQ00L 100
3382£-02
6028E€-02
7868F -02
9059F - 02
100aC Of
1038E-0O1
9311€-02
G44/E-02
2474F-02
J209E 18

V-COSINE

0.

GOOOE ¢0O

0.3382k-02

[

o
o

2782F -02
J170E-C2
3014F -02
JI508E -02
379GC-02
4107F-02
J287E-02
3732E-02
J204E-16

¥-CDSINE

OQO00F+00
2708E-02

CO0DOOO0OOOOO

O 0000E+00
O 1SLOE-16
©.000CE+C0
0 O0QCE +00
0 1954C-17
©.7909E-17
© OQOO0OE+QQ
€. 1623€-16€
© OO00E+0Q0Q
0. 0000QE +0D

¥ -COSINE

O ODOOE+0O
O OOOOE+CO
O 2444€-18
O COOOE+00
0.0000E +00
0.1223E-18
0.3947E-17
O OCDOE +00
O BO2BE-17
O.0000E +00
O OCOOE *O0

W-CDSINE

0000E +00
OQ0OE » 00
7831e-17
.O000E + 00
O000L 10L
19S49E-17
7903JE- (7
0000L 100
-J205E- 16
QO00E + 00
QO0QE +00

W-COSINE

0000C 100
QO0QOF +Q0
1566E€ 18
OOQ0E » 0O
OO00E 100
19G1E-17
790%¢-17
00Q0E 100
4202k - (6
.QOOO0E *+ 00
O COQOE + OV

OO0O00C00DDVO

W-COS INE

O OO0O0DE + 00
0.C000F «00

0. 7000E 101
O 700GE+0 )
O 200QE+01
O.7000E¢01
0.7000E *O1
© 7000E +O1
O 7O00E+O1
©.7000E 101
0. 7000£+01
0. 7000E +01
0 7000E+O1

x

O 72950E+01
O 7250E+01
©.Y250E+01
0.72%0E101
0.7250E+01
O 725QE+01
0.72%0E+0!
O 7250E:0!
O 7250e+01
O 72S0E1+01
G.7250E+01

X

O 7500E+O+
0Q.7500E40)
O 7500E+01
O 7500E+01
O 7500E +O1
0 7509€+01
0.7500E +01
0. 7S00E+01
O 7S500E +01
O 7S00€+01
0.7500€+01

R

0.1 750€E+01
O 7750E+01
0 1750€401
O 7750E°01
O 7750£+01
a 7750E+01
0 7750€+01
0 I7S0E+01
Q 77GOEYO
O 7750€+01
0, I 50t +O1

X

0 BOCOE+01
O B0COE 01

2000CLOLODODOO ©0O0OQ00CO0O0

[oRoRoNoRoToloReoRoNe]

O800D0O0DO0OD00O

1200€ +01
14Q0E+O 1
1ROOF +O 1
18O0E 01
2000F +O 1

v

00O0E + 00
2000€ +00
4000€E +00
6000E + 00
8000t +00
1000E 101
1LO0E+01
1400E +C1
1600E+O1
1HOOE401
2000€+01

¥y

O000E 100
2000E +00
4000E+00
GQOOE+ 00
BOOOE+00

- 1000E+01
L 1200E+01

1400E+01

- 1600L 101

1800L+01

. 2000E+01

Y

OO000E+00

-20000100

4000F +00
8000E+00
BOOOE+0Q
1COOE+01
1200E¢ 01
1400F +O1

. 1600E+01

18Q0E+01
2000E+01

0QO0E +00
2000£ 100

O 2S00E+01
O 2IS00E+01
O 2500E+01
0.2500E+01
O 2500k+01
0.2500£+01
0.2500E +01
0.25Q0E+01
0.2%00E+01
O 2500E *01
0.2500E+01

2

0 2500£101
O 2500k +01
0 2500E+01
O 2500E 10!
O 2500E+0!
O 2500E101
O 2500E+0O1
O 2500E+0"
O 2500£101
O 2S00E+4Q"
O 2500€E+0}

2

0 2500E+O1
0 2S00E +O1
0 2500L+01
0.75008+01
O 2500€+01
0.2S00E+01
0.2500E2 01
0.7500E +O1
O 2500E+01
0 2500F +01
0.2500E401

z

O 2500E101
O 2500E+Q1
0.2500E+0!
0 25000101
© 25Q0F 101
O 2S00E101
0.2%00E401
O 2500E101
O 2S00E101
O 2500E+401
0.2500L101

0 2500
O 2500F

vT-48-61-003v



AEDC-TR-87-24

NOMENCLATURE
A; Flux Jacobian formed from the derivatives of F; with respect to Q
a Speed of sound; for a perfect gas, a2 = T
E Total energy per unit volume; E = ¢ (¢ + 1/2u;y;)
e Internal energy per unit mass; for a perfect gas, e = T/(y - 1)
F; Inviscid flux vector
G Viscous flux vector
I Identity matrix of rank 4 or 5 for 2-D or 3-D, respectively
J Jacobian of the coordinate transformation from X;j to ¢
K Coefficient of thermal conductivity
K; Metric element; the derivative of & with respect to X;
P Pressure; for a perfect gas, P = (y — 1) (E — 1/2pujuy)
Pr Prandt! number: Pr = xC,/K
Q Conservation vector
Q; Heat flux vector
Re Reynolds number: Re = gaX,/u
RHS Right-hand-side vector; finite difference form of the steady Navier-Stokes

equation multiplied by — At

T Temperature; for a perfect, gas T = vP/¢
t Time variable
U; Contravarient velocity components (U, V, W)

118



&

Tu
¢2
Subscripts

X, ¥ Z

En$

Superscript

Physical velocity components (u, v, w)
Spatial coordinates (X, Y, Z)

Ratio of specific heats

Kronecker delta

Second coefficient of viscosity

First coefficient of viscosity
Curvilinear coordinates (£, », )
Density of fluid

Viscous stress tensor

Kinetic energy factor: 1/2(y— l)u;y;

Differentiation with respect to subscript

Time level

119
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