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FOREWORD

This is the third of three volumes describing the Performance

Analysis and Design Synthesis (PADS) computer program. This
volume is the user manual. Volume I contains a complete pro-
gram formulation and Volume II is devoted to programming and

numerical techniques,

The PADS computer program and documentation were prepared
under NASA Contract No. NAS9-12059 by McDonnell Douglas
Astronautics Company, Huntington Beach, California, under the
cognizance of Mr, Robert Abel, NASA, MSC, Houston, Texas.
The key MDAC personnel who formulated and programmed PADS
are Messrs. Murray H., Rosenberg, John W, Hensley, and
Michael Beach., Valuable programming assistance was given by

Larry Ong, Fred Gangloff, and Sheldon Herman.
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ABSTRACT

The Performance Analysis and Design Synthesis (PADS) computer
program has a two-fold purpose. It can size launch vehicles in
conjunction with calculus-of-variations optimal trajectories and
can also be used as a general-purpose branched trajectory opti-
mization program. In the former use, it has the Space Shuttle
Synthesis Program as well as a simplified stage weight module
for optimally sizing manned recoverable launch vehicles, For
trajectory optimizétion alone or with sizing, PADS has two tra-
jectory modules, The first trajectory module uses the method of
steepest descent; the second employs the method of quasi-
linearization, which requires a starting solution from the first

trajectory module,
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Section 1
INTRODUCTION

The Performance Analysis and Design Synthesis (PADS) computer program
has multiple uses in design and performances analysis of .a wide variety of
aerospace vehicles, The PADS program actually contains four merged com-
puter programs, as indicated in the PADS overall flow chart shown in

Figure 1-1,

The trajéctpry portion of PADS, called TABTOP (Three Dimensional
Atmospheric Branched Trajectory Optimization Program), calculates
calculus-of-variations optimal trajectories. It consists of two programs; a
closed-loop steepest descent (direct) trajectory optimization algorithm plus
a quasi-linearization indirect optimal trajectory program (generalized »

Newton-Raphson),

The sizing or design portion of PADS also contains two programs, The first
is called Phase I and consists of a two-stage, launch-vehicle weights analysis
based on tabular input or curve fit coefficients., The second is a modified
version of SSSP (the Space Shuttle Synthesis Program) originally programmed
by General Dynamics Corporation and described in a 1970 report (No. GDC-
DBB70-001 to -004). The SSSP program is intended to size manned reusable

twd—stage launch vehicles such as the Space Shuttle.

By merging these programs, the launch vehicle design can be optimized from

a performance and weight standpoint in PADS,

TABTOP, the trajectory portion of PADS, may be used separately. It affords
a flexible and efficient trajectory optimization tool for a very wide variety of
simulation models and mission constraints, It has several unique capabilities,

some of which are itemized below,
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A. The program can solve the three-dimensional atmospheric branched
trajectory calculus-of-variations boundary value problem using the
method of quasi-linearization,

B. The program can, as an option, solve the approximate optimal
trajectory as a result of a steepest descent algorithm (direct
solution),

C. The problem constraints and boundary conditions are handled in a
generalized way in the indirect solution. This permits the user a
general choice of problem boundary conditions and payoffs, There
are 36 boundary conditions (targets) supplied in the program, These
include a complete set of in-plane and out-of-plane orbital injection
parameters plus atmospheric entry-trajectory conditions such as
stagnation-point hedting, total range, and down- and cross-range.

D, TABTOP also has the capability of constraining in-flight loads (lift
and total acceleration), as well as trajectoi‘y—dependent in-flight
functions including dynamic pressure, heating rate, and Reynolds
number,

E. Steering (angle of attack and bank angle) may be optimal or may
be go.verned by a choice of nonoptimal steering laws,

F. The TABTOP program structure is modular to facilitate

modifications,

The input scheme chosen for PADS employs NAMELIST software. It is
designed to be conversational and user-oriented. The input data for the
SSSP portion of PADS remains in its original format, with the exception of

trajectory data-which, of course, had to be changed to accommodate TABTOP,

The remainder of this manual concisely describes the simulations, assump-
tions, and operational aspects of the program and concludes with input
definitions, and output and error-message descriptions. For greater detail
on trajectory program formulation or numerical techniques, see Volumes I
and II of this report, For further data on SSSP, see General Dynamics ‘

Corporation Report No, GDC-DBB70-001 to -004.
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Section 2
TABTOP TRAJECTORY MODULE

The TABTOP trajectory module contains two parts, as shown in Figure 1-1,
The first part is the closed-loop steepest descent SD algorithm which is used
by itself for an approximate answer or to generate a starting solution for the

quasi-linearization QL program. The QL algorithm may not be employed

without a starting solution, This starting solution, usually on tape, may be

generated by the SD program or may be a prior QL solution, Conversely,
the starting solution tape, once generated, may be employed to give the SD
program a starting guess for a control history. However, the SD program

can also get a starting guess from input cards.

The interchangeability of starting solutions implies that the SD and QL
programs are precisely compatible in all aspects of simulation niodeling and

trajectory structuring,

The key to structuring is the use of subarcs to divide the trajectory up into

' The duration

segments. The end of each subarc is termed a '"corner point, '
of each subarc is determined by an input arc time, or by an event or cut-off

condition,

Each arc in the trajectory is a separate entity and, as such, may have a
completely different simulation. This capability is retained even for launch-

vehicle sizing problems,
In addition to the simulation changes and cut-off time determination, each arc

is also characterized by initial conditions and terminal conditions called

targets,

2-1



2.1 COORDINATE SYSTEMS K
TABTOP uses a spherical, central-force gravitational field, rotating-Earth
model, The equations of motion are cast in the Earth-relative flight-path

coordinate system shown in Figure 2, 1-1,

The initial conditions for the trajectory can be entirely arbitrary. Initial

conditions specifications are given in Section 2, 8,
2.2 EQUATIONS OF MOTION

VvV = sz cos p {(cos psinY - sin pcos Ycos Y) - g sinY + aV - (2..2-15)

(]

Y = wcos p[Z sin¢+%‘£ {(cos p cosY + sin p cos ¢ sin Y)}

Vv aY¥
+ cosY (ﬁ- - % +5rcos ¢ (2.2-2)

Figure 2.1-1. Earth-Relative Flight-Path Coordinates

2:2
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' ° wcos p (Rwsinp siny . ) . V cos Y sin ¥ \
’ ¢ = o5V < v -2cos ysinY | + sinp R cos p + 2w
a¥

+VcbsY sin ¢ . ' (2.2-3)

. V -
The terms a , aY, and aw- are the elements of the acceleration vector. The

values of these elements depend on the type of simulation model employed.

The kinematic equations are:

o

R = VsinY (2.2-4)

o
i

; V cos Y cos ¥

= R (2.2-5)
°  Vcos Y sin ¥
o= R cos p (2.2-6)
‘ The heating equation is included as a state derivative,
(3 17, 600 i 1/2 v 3.15 _ 2. 2.7
- VI{— d 26,200 s =T
N

2.3 AERODYNAMIC MODELS
The TABTOP module contains several aerodynamic models which are
explained below. The aerodynamic option flag, JAER, is associated with

each one.

2.3.1 Asymmetric Linearized Lift with Quadratic Drag Polar, JAER =1

The equations for the total lift and drag coefficients depend on coefficients

that are input functions of Mach number,

C, = Cp c{+cLo , (2.3-1)

2

‘ ' .CD = CDO +'kCL | _ (2.3-2)
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It should be note.d that all functions of one variable (svu'ch‘ as Mach number)
are spline-fit before the program execution to ensure continuous first- and

second-partial derivatives.
The lift and drag are calculated from these coefficients as:

L = C1aSzpyp

D= C.qS$S - (2.3-4)

D4 °REF

2.3.2 Nonlinear Aerodynamics, JAER = 2

A nonlinear aerodynamic model is available in TABTOP. It employs the

bivariate nonlinear tabular data

@ Cc, (@, M) - o @3

t

L

Cp = CD (¢, M) (2.3-6)
These data are curve-fit with a bicubic spline prior to execution. During
execution, they are spline-interpolated to ensure continuous derivatives,

This tabular input must be bounded, and the maximum angle of aftaék,
ALFMAX, must be limited to less than the highest and lo{:ves.ig angles‘ of attack
in the table,

2.3.3 Base Drag
For all aerodynamic options, base drag as a function of altitude may be

accounted for through a univariant tabular input of D, vs altitude,

b

2.3.4 Static Moment Balance Aerodynamics, JAER = 3

The static moment balance model includes the effect of aerodynamic and -
propulsive moment balance trim on the overall applied loads. The distribu-’
tion of the trim forces is accounted for through a blend factor., The moment

balance diagram for this model is given in Figure 2,3-1,

The effect of base pressure may also be accounted for with this model.

2-4
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Figure 2.3-1. Moment Balance Diagram—Body Station Coordinate System

The moment balance model employs asymmetric linear aerodynamics, ' The

equations for uncorrected lift, drag, and aerodynamic pitching moment follow.

C; = Cp a+Cp (2.3-7)
u a (e} ,
L, = (CLa a+Cp >q SRef (2.3-8)
(o]
2
D = Cp +k<CL ) (2.3-9)
[¢] u
M= <C=/"aa + C‘/"o>quef dp ¢ (2.3-10)
/ _
Dy = Dp (h) ' ' (2.3-11)

and acts parallel to the x axis.

The base drag is centered at station ZBD
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The coefficients CLa’ CLO, FCDo’ k,- Cd‘(a’ and Cdg(o are all univariant .
functions of Mach number; C 4 and C 4 are defined only for the moments
Mo Mo

about the reference center of gravity, XCGR‘ The base drag in pounds is a

function of altitude.

The actual center of gravity is an input function of instantaneous vehicle

weight.

W), Z v = Z

X = X cG = Zcal

CG W) L (2.3-12)

CG(

The untrimmed moment about the vehicle center of gravity is therefore

approximately
’/“CG = (Lu cosia + D sin @) (XCG - XCGR)

- (Dcos a-L_sin o) (ch ; ZCGR)

(2. 3-13)

+ (C;/(O * (?,«a °‘> 95ger JRer T P (Zpp - ZcG)

This moment is balanced by combining aerodynamic tail control and
propulsive trim moments through an input blend-factor function of dynamic

pressure

i= i) (2.3-14)

The tail control contribution is

(Xp - Xog) AL = g | | . (2.3-15)
or
i
ALy = st (2.3-16)
T ~ ~CG .
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The corrected lift becomes
L = Lu+ALT | i (2.3-17)
The engine thrust contribution due to gimballing is:

[(XE - Xeg) sin b - (Zg - Z¢g) cos 6E] T = (-9t (2.3-18)

The engine deflection is calculated in an iterative fashion, as described in

Volume 1.

2.3.5 Parallel Burn Propulsion Model, JPRQ® = 3, JAEAR =3

The configuration of the parallel burn model is shown in Figure 2;3-2, In the

equations, all aerodynamic coefficients are functions of Mach number, M.

CR155-111

Figure 2.3-2. Parallel Burn Configuration
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Aerodynamic lift (untrimmed): ' | .
Lu = <CLQ, a+ CL >q SRef , (2.3-19)
o .
Drag coefficient:
C,=C + k (C 2 ‘ 2.3-20)
D~ “Dp (L (2.3-
o u _
Aerodynamic moment:

M, = <C./1(a o+ (5/1(0> 9 SR e IRef S o(2.3-21)

Center-of-gravity dependency:

4

"

cc = Zcg (W) | (2.3-22)

where W is vehicle total weight

Xca = Xcg W) ‘ (2.3-23)

For this model, base drag is centered at Zpp and is parallet to the x axis.

The total untrirﬁfned moment, '/”CG’ about the instantaneouls center of gravity
depends on which engine is being gimballed or whether both engines are
gimballed. Assume .the B engine, having thrust Tﬁ' is not gimballed but has
fixed engine deflectiqn, 6E . Then
g
Mo = (L, cos @+ Dsina) (Xeq - Xcor) * DB(ZBD - Zeg)

- (Dcos a—Lu sma) (ZCG_ZCGR) +.'/‘(a

- (g - Zca)Tpeos b+ (Kg - Xco) Tp SOE,

(2.3-24)

B
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If both engines are gimballed, the last two terms involving TB are excluded.

The tail contribution to balance the moment depends on the blend factor

j = J(q), where q is the dynamic pressure (:—‘2) VZ)

) M

AL ... = (2.3-25)
T - .
X1 Xeo)

For one-engine fixed, the gimballable engine deflection for engine y required

to balance the remainder of the moment is:

X - X ) sin § - (Z - Z )cos 6 ]T = (1-j)40
[( EY CG Ey E CG Ey Y CG

(2.3-26)

Y

If both engines are gimballed, we have

[TB (XEﬁ - XCG) Ty (XEY - XCG)] sin. b

- [Tﬁ (ZEB - ZCG) + Ty (ZEY - chz)] cos 6p = (1-j) Mg (2.3-27)

This completes the governing equation for engine-deflection solution, It
remains to describe the applied-load terms in the equation of motion. The

general form is
y = fly)+Ga _ (2.3-28)

where f (y) are the applied-load independent terms, G is a diagonal matrix of
applied-load independent multiplying factors, and a is the acceleration vector

having elements

a = W ‘ (2.3-29)
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and

; sy, L L _
diag [G] = [1,V, Teos v’ gr] _ (2.3-30)

The equations for the first three elements of a are

‘ Tlcos<a-6E>+Tzcos <a+6E)-D-D cos
\Y 1 2 B
a = ) (2.3-31)
m .

let
’ T1 sin <a—6El>+ T2 sin (a-éEZ) + L - DB sin o :
at = : (2.3-32)
m
then
Y _ X ‘
a' = a” cos ¢ . (2.3-33)
a¥ - aX sin | ’
= o (2.3-34)

The equation for a™ is given by

m T T, :
= = lisp, * ISP, (2.3-35)

where

T1 and T2 are functions of t

and

ISP1 and ISP, are constants.

2
2.4 PROPULSION MODELS

Three propulsion models are available in TABTOP. The basic rocket model
accommodates most liquid or solid rockets. The second model is used only
for sizing with SSSP and simulates simultaneous thrusting of two engines with

different specific impulses. The last option permits simulation of turbojet ‘

air-breather engines. Eachof these models is described below.

2-10
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2.4.1 Rocket Models JPR@ = 0 '
The vacuum thrust per engine may be input as a function of arc time or burn
time., The total thrust then accounts for the number of engines and-,their

respective nozzle areas

T = [FVAC " Aexit Pa] * Tpquot (2. 4-1)

where T is the number of engines. In the event that the vacuum thrust

MULT
. 1s a constant, it may be entered as such in the table or may instead be input

as a separate constant, thereby eliminating the need for table input.

Engine throttling to limit total acceleration is an option that may be triggered
by inputting the acceleration limit value for the desired arc, Engine throttling
may incur some loss in effective ISP, This can be accounted for by an input
table of percent ISP loss versus percent maximum thrust, Maximum thrust
may be an input-constant or if omitted, the program will choose the first
tabular vacuum thrust input, If vacuum thrust has already been input as a
separate constant and throttling occurs, the same constant value is assumed

to be the maximum thrust,

2.4.2 Dual Rocket Model, JPR@ =1

In order to accommodate droppable solid boosters and dual-burn expendable
tank options in SSSP, a simulation must be made which accounts for different
ISP levels during throttling or time-varying thrust of one of the two engines.
This option is automatic when either of these dual-engine sizing modes is
chosen in SSSP except that the propulsion option flag (JPR®) must be input as

1. The detailed description of this model is reserved for Section 5.

2.4.3 Air-Breather, JPRQ = 2

The air-breather option in TABTORP incorporates bivariate tables of thrust and

specific fuel consumption as functions of velocity and altitude, This option
may be used with both aerodynamic models JAER = 1 and JAER = 3, but cannot
be used in conjunction with the bivariate (nonlinear) aerodynamic model,

JAER = 2,

In most circumstances, air-breathers are not gimballed; however, for the
moment balance model, this does not preclude the useé of aerodynamic trim

exclusively.
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2.5 GEOPHYSICS AND ATMOSPHERIC MODELS ‘
The program contains the rotating central-force field Earth model. The

gravitational attraction at altitude h is

2
_  Er | ) 51
g"gr ER+h '(-")

TABTOP includes both the 1962 Standard Atmosphere and the 1963 Patrick
Air Force Base atmosphere as well as vacuum simulation, These atmos-

pheric models are analytic and allow high-order continuous partial derivatives,

2.6 CONTROL MODES

The basic control variables in TABTOP are angle of attack, a, and bank
angle, ¢. The vehicle is assumed to have no yaw angle. This is accomplished
by banking the vehicle around the relative velocity vector, as shown in

Figure 2.6-1.

CR155-1 ‘

Figure 2.6-1. Vehicle Control Angles
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The various control modes available in TABTODP are described in the
following text, The prime control mode, of course, is optimal (IM@QDE = 1),
This is calculated in the steepest descent program by successive adjustments
to the starting control history Based on the local gradient, (See Volume I for
a detailed description of this procedure.) During the indirect solution done
by the quasi-linearization portion of TABTOP, the optimal control is solved
‘as one of the necessary conditions of the calculus of variations (again, see

Volume I).

A second optimal control mode is provided to fix the bank angle to zero and

just optimize the angle of attack. This is control mode 2 (IM@DE = 2).

2.6.1 Vertical Rise, IM@DE = 3

The vertical rise control mode is available for ascent trajectories in TABTOP,
Since the differential equations in relative coordinates are undefined at zero
velocity or at a path angle of 90 degrees, special limit functions are used to

define the control. These apply on the vertical rise
" F = Vy* = constant _ (2.6-1)

G V cos YCP =0 (2.6-2)

n

Equation (2. 6-2) implies LIJ is zero and these two functions are used to define
explicitly the angle of attack and bank angle on the vertical rise, This control
mode is also used for a prescribed pitchover maneuver since Y* need not be
zero. Y* is input as O for a vertical rise arc or at some negative pitch rate

(deg per sec) for a pitchover arc.’

2.6.2 Gravity Turn, IMQDE = 4

The gravity turn control mode results in no net applied load normal to the

. vehicle flight path, Bank angle is still optimized.

2.6.3 Zero Control, IM@DE = 5
Both angle of attack and bank angle can be set to zero using control mode

IM@DE = 5.
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2.7 INEQUALITY CONSTRAINTS .

The capability for constraining various types of functions instantaneously on

the trajectory is an important aspect of TABTOP. These functions fall into
two categories; those that are explicit functions of control and those that are

not,

The first category (functions of control) includes (1) maximum angle of
attack, (2) maximum lift, and (3) maximum total acceleration, The second
category includes (1) maximum dynamic pressure, (2) maximum heating rate,

and. (3) maximum Reynolds number,

Of the two types of inequality constraints, the first needs no explanation except
a reminder that maximum total acceleration during rocket-poweréd arcs
means throttling and not control modulation, There is, however, a special
consideration for starting control histories where problems exist with total

acceleration limits, This will be discusse_d in Section 2.9,

The second category is called a state inequality constraint. The method

employed to solve this requires that the state function must reach the bounding
value, The point where the bound is reached is then a corner point. After

the corner point, the control is solved to drive the rate of change of the bound-
ing functions to zero, thereby flying the boundary until the optimal control
yields a negative rate of change of the bounding function, At that point, the

bound is left "tangentially, "

An important difference between the steepest descent and the QL solution
should be noted. The steepest descent program treates the corner condition
as an inequality, If the bounding value of the function is not reached before
the time derivative of the function becomes zero, an artificial corner is sup-
plied at approximately the time when the derivative hits zero. The boundary
is then not flown, If, however, on the next iteration the boundary is hit, the
corner point will precisely reflect hitting the boundary. At the end of the
steepest descent solution, the status of the inequality corner will be either
on or off and the QL program will respond accordingly, forcing the corner

condition or treating the arc as just a fixed-time segment of the trajectory. ‘
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It should be also noted that once the vehicle stops flying the boundary, the
program will not recognize secondary boundary violations. Fortunately, the
likelihood of secondary boundary violations is quite small,

2.8 INITIAL CONDITIONS, TARGETS, AND MISSION CONSTRAINTS

2.8.1 Initial Conditions

The required trajectory initial conditions inputs for TABTOP are more
extensive than those used in ordinéry trajectory programs. This stems from
the fact that in calculus-of-variations analyses, there are two types of bound-
ary conditions that have to be matched, The first is the more familiar type
comprising such items as arc cut-off functions and orbital parameters., The
second arises from the necessary variational conditions that are called trans-

versality relations,

Both the SD and QL modules can derive these transversality conditions or
their equivalent in a completely general sense, However, to do so requires
particular information on how the initial time condition for each arc should be
determined. Also, information is needed on the nature of the state at the
beginning of the trajectory and the weight at the beginning of key arcs. Like-
Wise, branching problems have certain requirements. The ideas to keep in
mind for setting up problem initial conditions are itemized below.
A, Trajectory Initial Point
At the initial point in the trajectory, the states are either specified
to be known or they are free to be optimized; If any are to be
optimized, a best guess of their value must be supplied as a starting

point,

The time for the first arc is known if the arc is to have a fixed
duration, If the arc duration is to be determined by a cut-off con-
dition (see next section), the arc time must be specified as an

unknown quantity.

The specification of an optimized arc time will be discussed in

Item D,
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Trajectory Intermediate Corner Point .

At intermediate corner points, the state will be continuous with only
two exceptions, The continuous state condition need not be specified
through input 'since it is a preset condition in the program., The two
exceptions are arc time and weight, The arc time input specification
rule for intermediate arcs as well as for the terminal arc is the same

as for the initial arc,

The initial weight, howevef, at the beginning of each arc after the

first may be specified in several ways. The simple st is continuity,

the automatic condition which needs no specification. The second '_is

known, which means that the weight is reinitialized to a new value
independent of the weight at the end of the previous arc. The third |

is to specify a weight drop, which means the weight at the begirining

of the new ar.c equals the weight at the end of the previous arc less

a specifiéd constant weight, The fourth method is to calcuflate.a ;

weight dropped as part of the Phase I sizing ‘algorithm, The last

method, used for branch broblems, forces the sum of the Weights of '

the two branch initial points to be the weight at the end of the i'trunk_ "
This is further explained in Item C. Data card setups are giveﬁ ih
Section 3. 6. _ | |

Initial Conditions for Branch Problems

Trajectory initial conditions are also ﬁsed to trigger branch problems.
Input is used to specify the arc-end corner point fo be tied to the
second branch of the problem. The weights at the beginning of each
branch may be continuous or may have any of the specifications
described previously, Some examples are given below, Input data

setups for these examples are given in Section 3. 6.

Example 1, Continuity (no specification)
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Result: WIII = m= WI

Example 2, W I and W_.. specified as known

1 II1

T
1
mr
WIII = WIII input known value
WII = WII input known value

Example 3, WII specified as known, and a weight drop, AWf:II’
specified for Arc III

Result: WII = WII

w

11 WI - AWfH (input drop weight)

Example 4. W, specified as known (W3

i is known value)

WIII specified to be sum of parts

Wk

Result: WII i

"

Wi = Wi Wi

Example 5. W_. result of weight drop, AW3*x,; W___ specified by sum

11 I’ I
of parts,
Result; WII = WI - AWH
Winr = AVh
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The following type of situation is not permitted on sum-of-parts specifications, | '

The sum-of-parts specification may not be placed on the initial weight of the
first branch,
D. Arc Time Optimization
As a general rule, arc time optimization may be specified for any
‘arc where there is no time-dependent weight discontinuity occurring
at the end of the arc. Ifa time-dependent weight discontinuity does

occur there, a special situation exists which can be handled only in

a Phase I sizing problem (discussed in Section 4, 4).

Some special consideration for simple arc-time optimization with no

time -dependent weight discontinuities is given below,

First of all, no concurrent arc cut-off conditions may be specified,
This is inconsistent with fundamental program operation and will
cause immediate determination of execution, For example, if the
arc time for, say, Arc II of the trajectory is to be optimized, an

estimate of the arc time must be supplied. The trajectory program

will then use the estimate of optimal arc time as a first guess and
proceed to modify it iteratively to satisfy optimization criteria.
No other specification (such as a cut-off conditions) that can deter-

mine the arc time is consistent with this optimization scheme.

Second, the ‘user should carefully consider situations where vehicle
control is being switched from nonoptimal to optimal control or vice
versa at an optimized arc time. An example of poor choice of con-
trol switching from nonoptimal to optimal at an optimized arc time
can occur when the duration of a pitchover arc is optimized prior to
beginning optimal control. This is a bad setup because the optimal
control will always be better than a fixed-rate pitchover and the
pitchover arc duration will tend to be driven to zero. On the other
hand; if the pitchover arc is followed by a gravity turn arc, the
probability of a valid optimal arc time sélution is quite good. Like-
wise, switching from an atmospheric model to a vacuum simulation

or vice versa should be carefully considered. If an atmosphere arc
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is.followed by a vacuum arc, the optimization of the corner point
may tend to be artifically and incorrectly biased. Any situation
which tends to eliminate an arc (make total arc duration less than

three integration steps) is usually fatal to program execution.

2.8.2 Trajectory Targets

The targets fall into three categories: (l) arc cut-off functions, (2) problem
constraints, and (3) the payoff function. The choices of these targets are

itemized in Table 2. 8-1,

The equations for the orbital parameter and range targets are presented in

Volume I, Figures 2. 8-1 through 2. 8-4 illustrate the key parameters.

2.8.2.1 Cut-off Functions .
The cut-off function use has been introduced in TABTOP as an alternative to
requiring fixed arc times, The rules for using it are: | |

A. All arc cut-offs must be c0mp1¢ted in proper sequence. There can
be no null arcs of undefinable duration (cut-off never satisfied),

B. The arc cut-off must define an arc having at least three integration
s'tepé. | '

C. The direction in which the arc cut-off function is changing with arc
time must be specified; that is, the rate of change of the arc cut-off
function should be known a priori in the arc where it is used.

D. Whenever an arc cut-off function is specified, the corresponding
arc-time initial condition must be flagged as an unknown,

E. When a state inequality condition exists in the following arc, precisely
the same cut-off function must be input for the current arc, The

state inequality condition will otherwise be ignored by the program,

2.8.2.2 Constraints

Problem constraints form the bulk of the boundary conditions to be satisfied
by the tr'éjectory proéram, Most times, the constraints will only be applied
at the term-in.us of the trajectory; however, TABTOP has the capability of
applying constraints on one intermediate corner point or in the case of
Branching; at the end of each branch, In any event, a maximum total of eight

" problem constraints is permitted,
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Figure 2.8-1. Planar Elliptical Orbit Parameters
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Figure 2.8-4. Range Targets
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Table 2. 8-1
TRAJECTORY TARGETS

Variable Code Meaning - ' Units
1 Arc time sec
2 Relative velocity ft/sec
3 Relative path angle : deg
4 ~ Altitude ft
5 Weight 1b
6 Azimuth : : deg
7 Latitude deg
8 Relative longitude ' deg
9 Elapsed time sec
10 Heat load Btu/ft2
11 Penetration (not used)
12 Inertial velocity : ft/sec
13 Inertial path angle deg
14 Inertial azimuth _ deg
15 Inertial longitude deg
16 Semi-latus rectum . - ft
17 Eccentricity -
18 Inclination : deg
19 Argument of perigee - deg
20 Longitude of the ascending node deg
21 Semi-major axis oo ft
22 Apogee radius _ ft
23 Perigee radius ft
24 True anomaly ' : deg
25 Cap X ft
26 Cap Y _ ft
27 Outgoing asymptote ~deg
28 Energy ft2/sec?
29 Momentum fl:z/sec2
30 Downrange ft
31 Cross-range ft
32 Total range ft
33 Dynamic pressure 1b /£t2
34 Heating rate Btu/fts/sec
35 Unit Reynolds number ft-
36 Payload 1b
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Following are some suggestions for choosing constraints.

A, Caution should be exercised to avoid ove‘rs'pecifying a problem by
applying too many target constraints. The SD program will not
recognize this fault; however, the QL algorithm will stop; eke,éution
when this situation is detec;ted.. _

B. Use relative state target constraints whénever possible since these
are linear in behavior and permit more rapid program convergence
than nonlinear function constraints. (A nonlinear constraint is a

nonlinear relationship involving the relative states.)

If relative states cannot be used, give preference to the most linear-
_behaving functions, An example w'o_uld be to avoid using orbit
eccentricity as a constraint when it is to be very close to éero (less
‘than about 0.005). A‘ _ |
C. At the corner where target constraints are applied, choose the cut-off
condition to complement the constraints that are to be satisfied. |
D. 1If an inequality constraint is desired, 'use a two-pass approach to

solving the problem. Fi»rst.,‘ solve the problem without the constraint

and if the solution shcws it will be violated, resubmit it with the
constraint imposed. A
E. A branch problem must have at least one target constraint on the

‘end of the first branch.

2.8.2.3 Payoff -

The payoff function is the one quantity chosen from Table 2, 8-1 which is to be
maximized or minimized. It must be defiﬁed at the end of the terminal
trajectoryrarc. This applies as well to branch problems where the payoff
must be defined at the end of thé second branch, In the event that there are
intermediate arc constraints, the payoff can still be defined only at the end

of the trajectory.

2.9 STEEPEST DESCENT STARTING SOLUTION
Normally, the steepest descent program requires an input of the starting
guess of the control history, This guessed control history is used to generate

the first nominal trajectory, ' ‘ A .
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A number of input control options are available for this first nominal
trajéctory and it may be subdivided in a number of -'ways to permit changing
the control dption. These special trajectory subdivisions, called phases,
are used only in the steepest descent program. The primary purpose of
phasing is to aid in the construction of the first nominal control history., It
It is also used during steepest descent trial and solution trajectories to

permit spanning several optimal control arcs with the same phase.

For the first nominal control history, a control option with an associated set
of tables is used fbr an entire phase; tables are interpolated as a function of
phase time. This phase may be initiated at an arc corner point and end at a
later arc corner point, It may also have its own cut-off funcfion independent
of the arc cut-offs in the trajectory. The last phase in the starting solution
must terminate concurrently with the last trajectory arc. Examples of

starting solution phasing and its associated input are given in Section 3, 8, 2.

The choice of the first nominal trajectory control history can be very
important to the convergence of the steepest descent program, Of primary
concern is the requirement that the choice will permit satisfying all the arc
cut-off conditions, If this does not occur, the result will usually be an

‘abortive execution error.

Another important factor occurs when total acceleration is limited during
powered or unpowered flight, In unpowered flight, it is important that the
total acceleration limit will not occur at zero aerodynamic lift at any point in
the first nominal trajectory. When this happens, there is no instantaneous

bounding control solution, and execution has to be terminated.

During rocket-powered flight, the engine will be throttled to limit total
acceleration, Situations where aerodynamic loads are very high due to high
angles of attack may require increased thrust to maintain the acceleration
boundary. Increasing thrust beyond the maximum rated value is not permitted,

and hence this situation will also stop execution,

When the fixed rate-of-change of flight-path angle control mode is employed,

"the force capability of the vehicle may sometimes be insufficient to satisfy
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the governing equations. In any situation where this or any nonoptimal or
bounding control has no local solution on the first nominal trajectory, the
result is a fatal execution error, Execution errors are catalogued and

explained in Section 2, 10. 3,

2.10 TRAJECTORY ITERATION PROCESS ‘

In this section, the trajectory iteration process will be described in terms of
the typical output results at each stage of the process. For purposes of this
discussion, sizing options will be assumed inactive. The consequences of

sizing are described in Sections 3 and 4.

2.10.1 INPUT Scan

The first printout of the program is a dump of the input card images precisely

as they are punched. After this, the input editor reads in the card images
and breaks down input data into separate logical records that are stored on a
FASTRAND drum or disc, If errors in card format or variable names are
detected, the NAMELIST input software will terminate the execution at the

point of the error and on many computers, print out the faulty card image,

After the file of input records {part cases) is created, the detailed input.scan
and interpretation is begun, The input scan involves many steps, each of
which can detect faults in the input data and print out descriptive messages as
to the nature of the error. The key processes that go on during the input
scan.are:

A, Univariant table spline fit

B. Bivariate table bicubic spline fit

C. Simulation model and arc-data scan

D. Initial and target condition table construction and interpretation

E. Steepest descent first nominal control-history phase-structure

processing _ N
F. Steepest descent solution-trajectory phase s_trucil:uri_ng

G. Update of preset tolerances and parameter weighting factors. .,
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Key input scan-error messages and their meaning are itemized below,

10

INPUT ERROR IN PART-CASE

This error message implies all data for part-case N is missing,
(The part-cases are the records in the file mentioned above.) To
identify the data in each part-case, see the input data glossary in
Section 6. |

FATAL INPUT ERRGR

TOO MANY TABLES AND/OR TOO MANY POINTS, THE SUM OF
THE LARGEST TABLE ..... '

This message is 'self-explanatory. The user is referred to
Section-3. 2, 2 for rules on univariant table inputs.

FATAL INPUT ERROR

" TABLE NO. N, THE POINT X = .,... , ' IS NOT DISTINCT

Thvis message means there are two or more identical arguments

in the univariant table No. N, '

)kt FATAL INPUT ERRQR scksick

THE VALUE (I) IS AN ILLEGAL DATA SET FOR BIVARIATE DATA
Set numbers (I) must be 6, 7, 8, or 9. (See Section 3, 4.)

ki FATAL INPUT ERRQ@R 0ok '

THE BIVARIATE DATA SET I WAS NOT INPUT

A bivariate aerodynamic or air-breather propulsion option was
called for, - but no data for the set were input (See Section 3. 4 or 3. 5).
ki FATAL INPUT ERRQR ke

LESS THAN THREE TABLES OF BIVARIATE DATA WERE INPUT
IN DATA SET 1

"There must be a minimum of three arguments in each direction of

the bivariate tables (see Section 3.4 or 3, 5).

leste st sle :{:FA TA L INP uT ERROR She sle st sl sk

LESS THAN SIX ENTRIES PER TABLE OF BIVARIATE DATA WERE
INPUT IN DATA SET I

See Item 6 for explanation,

s FATAL INPUT ERRQ@R #kiox

BIVARIATE DATA TABLE N IN DATA SET I 1S TOO SHORT

The number of first arguments and the number of table entries do

not agree for the Nth second argument table,
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10.

11.

12,

13,

14,

15,

16.

17.

o3 F ATAL INPUT ERRGR #5555 o _
BIVARIATE DATA TABLE N IN DATA SET I IS TOO LONC
See explanation for Item 8. |

Gt FATAL INPUT ERRQ@R ssiolok 4
ARG 1l=....... , IS NOT-UNIQUE IN DATA SET I
A first argument has been repeated within Set I.
kit FATAL INPUT ERRQ@R k%

ARG 2 =....., ., IS NOT UNIQUE IN DATA SET I
A second argument has been repeated within Set I,
FATAL INPUT ERROR |
NO INITIAL CONDITIONS FOR ARC 1

The state and arc-time initial condition data have not been input for

arc 1.

FATAL INPUT ERROR

STARTING SOLUTION, FILE 11, IS NOT AVAILABLE FOR THIS

CASE |

Progi‘am tried to read file 11, thé starting solution tape, and found

an end-of-file. ' " ‘
FATAL INPUT ERROR

ARC I CONTROL MODE = J IS ILLEGAL

An illegal control mode has been chosen for Arc I (see Section 3, 10),
FATAL INPUT ERROR

 PAYOFF MULTIPLY DEFINED, ORIGINALLY IQP =[] VALGP =[]

....., NEW DATA I¢P = [ ] VALOP =

There may be only one problem PAY(Z)FF (performance 1ndex)
FATAL INPUT ERROR

INITIAL CONDITION CODE FOR ARC . VARIABLE NUMBER .
[?] 1S NOT INTERPRETABLE

The initial condition codes are desc ribed in Séctioh_ 3, 67 'This
error message indicates an illegal ch_volice éf these codes,

FATAL INPUT ERROR |

STOPPING CONDITION FOR ARC D IS UNDEFINED

This message means that no cut-off data have been input for arc D

(see Section 3, 6),

2-26




18, FATAL INPUT ERROR
STOPPING CONDITION FOR ARC D IS MULTIPLY DEFINED
Cut-off for Arc D has been defined more than once, Program
cénnot-pick one (see Section 3, 6),

19. 1 1IS AN ILLEGAL STOPPING VARIABLE CODE
Stopping or cut-off variable codes may be from 1 through 36 exclud-
ing 11 (see Table 2, 8.1 and Section 3, 6).

20, 1 1S ANILLEGAL CONSTRAINT CODE
Constraint variable codes may be from 2 through 36 (Variable 1
corresponds to arc time which cannot be a constraint), See
Table 2, 8. 1 and Section 3. 6. ' |

2.10.2 Steepest Descent Trajectory Sequence

On completion of the input scan, barring fatal errors the program is ready
to integrate the first nominal trajectory. During this integration, it will
print a ‘standard block at all the corner points., Note that all print options
are suppressed until the solution trajectory is integrated, At the end of the

trajectory, it will print out the constraint misses in the DCQ@N array.

Next, the adjoint initial conditions are calculated for the constraint adjoint
sets. It will'then integrate them back to the initial time and print out their
values and parameter sensitivities at that point, The next one or more
trajectories will be corrected to reduce the constraint misses to less than -
input tolerance levels. When constraints are within tolerance, the next
adjoint solution will contain the payoff set and the DCGQN printout will contain
the payoff improvement., For the first so-called optimization pass, the

‘payoff improvement will be the input value DPAY.,

Each new completed trajectory generated from corrected control and param-
eters is tested to determine the following: Did the payoff improve? Are the

constraint misses still within tolerance?
If either test is not passed, the payoff improvement is scaled down, If

scaling down several times does not solve the problem, a message is printed

and the last good trajectory is integrated, Sometimes, if the payoff
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improvemen’t or constraint errors are too large, the computed control
correction or trajectory integration will exhibit divergence. If this happens,
the integration will stop, and at that point an error message and a current
print block will appear, Step-size scaling will then occur and a new trajectory

will be integrated,

Certain special situations can arise during optimization passes, If constraint
tolerances are permitted to be relatively large, it is possible that the
restoration of the constraints will produce a net degradation of payoff, If
this is predicted, a message will print out and the program will return to do
a constraint restoration pass before starting optimization again, If the same
thing happens anytime after optimization is renewed, the program will print

out the last good trajectory as the solution,

Another special situation can occur with state inequality cut-off conditions,
If during a trial trajectory, the arc time determined by an inequality cut-off
changes radically, a potentially divergent situation can occur. To avoid this,

the integration will stop and restart with a scaled down step size,

So far, several of the situations described will result in printing out a
solution trajectory. Some of these will yield a properly optimized flight
path. ‘However, the way the program should normally determine the solution
is when the predicted payoff improvement is less than an input minimum
value (PMIN), If the .numbei‘ of iterations exceeds the input maximum value
(NITER), the likelihood of a good.solution is small unless the step size is
close to PMIN, If the computed step size is still large, it is possible to
restart the solution from the last trajectory and continue dptimization until

normal termination,
After the solution is achieved, the program, if flagged, will perform a

transformation of the ad'joints to get an approximation of the Euler-Lagrange

multipliers and store these, the state, and the control on tape (or disc 6500).
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2.10.3 Steepest Descent Execution Errors and Convergence Hints

A comprehensive survey of steepest descent convergence problems and
system termination error remedies cannot be written because of the
generality of the program. However, some of the more likely situations
are listed below.

A. Computed GOT® error or storage retrieval error on file 39 on
first adjoint solution or on first trial trajectory.

This will usually mean that an arc or phase cut-off has been
specified incorrectly or cannot be satisfied on the first nominal
trajectory (see examples in Sections 3.6 and 3.8),

B. Control divergence error (PADS generated error message).
This error message causes step-size scaling to occur on trial
trajec.tories, but can cause a fatal error on the first nominal
trajectory.

The conditions that can cause the fatal error are listed below
with discrimination clues.
1. Angle-of-attack divergence
The print block magnitude of ALPHA will exceed 240
degrees. ’
2, Integration divergence
The print block values of key states are out of normal

range,

REL VELOCITY < 0
|REL FLIGHT-PATH ANGLE | > 301 DEG
|IREL AZIMUTH ANGLE|} > 301 DEG

3. Bounded bivariate table limit exceeded
If the second argument limit of the bivariate table is
exceeded on a trajectory, the value of the argument
should appear in the printout. For example,. say M3*
is the largest Mach number argument in the téble, then

the print block output of Mach will be greater than M.
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 Bank angle divergence

Bank. angle divergence is detected when the bank angle
correction exceeds about 15 deg at any time. When this
happens, angle of attack ALPHA is set to zero and will
appear as such in the print block.

Storage buffers exceeded

If the terminal trajectory cut-off is not satisfied on a trial
trajectory, the integration may continue until all storage
buffers on file 39 or 40 are used up. The print block at
that point should have very large values for arc and
elapsed time. 7 ‘

Excessive change in cut-off time ) v
During inequality cut-off situations, the arc duration
may change radically, The print block will exhibit the

data precisely at the inequality corner point,

Cho1ce of time to switch from closed-loop to open- loop control (TOPEN1)
T@PENI1 and T@PEN2 are the input times to switch from closed-to

open-loop control (see Section 3.7). Certain precautions should be

taken in the choice of these inputs. Some important precautions are

listed below according to type of trajectory solution.

1.

Terminal arcs using non-optimal control

When the terminal arc or arcs use non-optimal control, the
closed-loop shut-off times should be less than the start time
of the terminal non-optimal control arcs). This will prevent
singular matrix errors. (The matrié is given in Equations
(12.1-21) and (12.1-22) of Volume 1,) Contr(ol divergence
errors are also likely under these circumstances.

Long intermediate arcs using non-optimal control

If intermediate arcs are very long followed by a relatively
short terminal optimal control period, the closed-loop shut-
off time should precede the non-optimal control period to

avoid control divergence problems.
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3. Intermediate arc cut-off on a function other than arc
time
In situations where arc cut-off times vary significantly
between trial and nominal trajectories, caution dictates
that the closed-loop shut-off time should precede termina-
tion of the variable arc. This is more important for prob-
lems having the characteristics of Items C., 1 and C. 2 as
well. In problems having long terminal optimal control arcs,
no special considerations for the choice of T PENIL or
T@PENZ2 are usually necessary.
4. Highly nonlinear or difficult linear constraints
In general, when very nonlinear target constraints are
imposed on the trajectory solution, convergence is usually
slow. Once the constraints have been satisfied, the payoff
improvement step size will generally tend to be small
and the effect of shut-off time is nebulous. On the other
hand, for difficult linear constraint problems e.g.,
(constrained relative states), the switching time, TOPEN]1,
should be as long as it can reasonably be made, since this
helps to maintain the constraint during optimization.
5. -Branching problems '
The purpose of the input T@PEN2 is to permit closed-loop
control shut-off at a different point on the second branch
of the trajectory than on the first. The feature is very
helpful, especially when the elapsed time of one branch
is significantly different than the other.
Initial payoff improvement, DPAY
If initial payoff improvement DPAY is chosen small, convergence
may be degraded. DPAY should be an optimistic estimate.
Convergence problems associated with bivariate aerodynamics
When bivariate aerodynamics are employed and problem convergence
is doubtful, the smoothness of curve fit of the aerodynamic coeffi-
cients with respect to angle of attack should be checked very care-
fully. This can be done by spotting computed CL and CD values

from the trajectory printout on the table data. If anomalous jumps
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2.10.4

between input data points appear, the input data should be redone .

with more arguments or better placed arguments.
Integration accuracy '
Integration interval can degrade program convergence only if itis
too large. It is very difficult to tell whether the interval is too
large, but if most other remedies fail, try reducing it using the
most recent trial solution as a starting control and see if convergence
can occur. The following types of arcs are known to require
relatively small integration intervals.
e Arcs where state inequality constraints govern the ;ontrol
° Arcs having rapid changes in o or ¢
° Arcs having very high or rapidly changing accelerations
e Arcs where a highly nonlinear arc cut-off criterion is
used (e.g., dynamic pressure cut-off during atmospheric
entry).
To save computer time, it is advantageous to use large integration
intervals. If the arc in question does not have any of the critical
items above, the integration interval should be relatively large with .

a minimum of three intervals in an arc.

Steepest Descent Special Error Messages

Most TABTOP steepest descent error messages have been explained. But

sometimes the program will terminate with a line of asterisks followed by .

a number. The most likely errors are explained in the following text:

rrrrrr

2 j the control blend factor must be zero on a vacuum arc

3 Thrust table number less than zero in first arc of trajectory

4 Illegal choice of guidance option or matrix inversion error
in MTX3A

SPLYNE interpolation error 7
Misalignment detected in GETIT of pbase and stage data

~ storage
11 Matrix inversion error in PAY®2
< 41 Number of buffers for adjoinf solution storage exceeded
88 Matrix inversion error in TRAN3
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** 99  INPUT DATA ERROR
. IR Maximum angle of attack, ALFMAX, greater than largest

angle of attack in bivariate aerodynamics table.

2.10.5 Output from the QL Trajectory Module of PADS

The first two pages of output from the QL module comprise the initializa-
tion phase of the module. The printout from a normal execution of this phase
consists of

A. The maximum number of QL iterations (ITRMAX)

. The desired accuracy (EPSLON) -
. The number of Adams - Moulton inner loops (INNER)

The state initial conditions

The costate initial conditions

. The state target conditions

O moow

. The costate target conditions.

Items A, B, and C are described in Section 3,2,1. The last four items,

which can be categorized as bcundary conditions, deserve a few words of
‘ . explanation,

The state initial conditions array is a rectangular matrix whose rows
correspond to the relative states V, ¥, ¥, R, p, u, m, 7, and Q,
respectively, and whose columns correspond to subarc numbers. The
entries in this matrix are the conditions of the respective states at the start
of the respective subarcs—1 for known, 2, 3, or 4 for unknown, 0 for contin-

uous, etc.

The costate initial conditions array is the costate's counterpart of the state
initial conditions. This array is automatically derived for the user by the

program.

The state target conditions array is a rectangular matrix whose columns
correspond to subarc numbers. The non-zero entries are the code
numbers for the target conditions that the state is to satisfy at the end of

the respective subarcs.
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The costate target conditions array is the costate's counterpart of the state
target conditions. The nonzero entries are pointers that indicate to the pro-
gram in which locations of a dimensioned variable the appropriate transvers-

ality conditions are to be found.

The following is a list of the abnormal terminations that are unique to this

phase of execution, 1
BC@ND ERROR N@, 1
MAGIC ERRGR N@. 1
MAGIC ERRGR NQ@. 2
C@PSTAI ERRGR NQ@. 1
C@STAB ERRCGR NQ@. 1
FETCH ERRGR NQ@. 1
FETCH ERRGUR N@. 2

INARC ERR@R N@, 1

The subsequent pages of output comprise the iterative phase of the module,.
Since the quantity of output depends on the number of subarcs in the problem
and the number of iterations needed to converge, the number of pages is not

fixed during this phase of execution,

For each QL iteration, the output from a normal execution consists of:

A. A printout at the first and last point of each subarc of the trajectory .

print block excluding optional print quantities

B. If the orbital elements option has not been turned off, a printout of.
the orbital elements at the last point of the last subarc

C. A printout of the c's for the next iteration together with the errors
in state and costate target conditions resulting from those c's.

D. A printout of the error metric for the iteration,

- Items A and B need no explanation, The c's in Item C are the multipliers for

the homogeneous solutions., ‘However, they can also be viewed as the

1See Table 2.10-1 for a complete list, including explanations and suggested
recourses, of all error notes in this module of PADS,
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perturbations to the unknown initial conditions that cause the target

conditions to be satisfied., The error metric in Item D is simply defined as

M
E = z Ic.l,
i=1 !

where M is the total number of c's for the problem. The whole idea of the
QL iterations is to drive the error metric to a smaller number than the

desired accuracy (EPSL@N) mentioned above.

Following is a list of the abnormal terminations that are unique to this phase

of the module's execution,
GRGPE ERRGR N@.
GROPE ERRQR NQ.
NEWCS ERRQ@R NQ@,
NEWCS ERRUR N@,
NEWCS ERRGR N@,
BNDRY ERRGR N@.
ENDPT ERRGR N@.

— e W DN = N W

Provided that the two phases have been executed normally, the remainder of
the output from the QL trajectory module consists of a full printout of the

converged trajectory. More precisely, it consists of a printout at each point
of the user's print schedule of the trajectory print block with all options that

have not been turned off,

2.10.6 Abnormal Terminations of the QL Trajectory Module of PADS

Table 2.10-1 is a complete list of the error notes that can occur in the QL

module,
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Section 3
TRAJECTORY DATA INPUT INSTRUCTIONS

This section of the user manual gives detailed instructions for inputting data
to PADS., Included in the discussion are descriptions of data deck structure,

data presets, and inputs.

3.1 DATA DECK STRUCTURE
The PADS data input routine, INEDIT, employs NAMELIST input software
and has three NAMELIST sets. The first NAMELIST set is $XX, which
includes input routine editing instructions and trajectory and Phase I sizing
data as well as certain flags required for Phase II sizing. The two other

- NAMELIST sets are $DATA3 and $DATA2 which are the same as the NAME-
LIST sets employed in the SSSP program.* The NAMELIST input is described
in most FORTRAN manuals; however, PADS imposes the restriction that

‘ - ‘card images use only Columns 2 through 78 rather than 2 through 80.

There are a number of ways to structure the PADS data deck depending on
whether or not a Phase II sizing problem is to be run and also on how data

for successive stacked runs or cases are to be interpreted.

For a Phase II sizing problem, the edit flag, SIZING, must be input followed
by the trajectory and sizing data in the order given below,

$XX SIZING = 1

$END

$XX Trajectory data

$END

$'DATA3 Orbi.ter data (see Section 5)
$END

*Space Shuttle Synthesis Program, General Dynamics Corporation,
‘— - Rept. No. GDC-DBB70-001 to -004, 1970.
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$DATA3 Booster data (see Section 5)
$END
$DATAZ2 Synthesis data (see Section 5)

The remaining EDIT flags are given below:

.Flag . Action

BD»#,O Creates basic deck. for' sqbséquent stacked casés
M®DCS=0 R Permits séquence of stacked cases th modify
previous case (no basic deck) .
MAKEBD=0 Makes last case a new basic deck for subsequent
cases - |

.CS=N Makes N the case.numbex" (optional).
Thei use of these flags is illustrated belqw:

Example 1. No Phase II sizing; independent cases. For this exarhple nd ﬂ.ags‘

are input.

$XxX _ ’_I‘raje»c'tory data (first case)‘
$END ’

$XX . Trajectory data (second case)
$END

Example 2. No Phase II sizing; basic deck and dependent cases.

$XX . BD=1

$END » _

$XX Trajectory data (basic deck)

$END _ '

$XX Case 1 data modifies or augments basic deck
$END _ _

$XX Case 2 trajectoryvdata modifies or augments basic

deck (independent of Case 1 data).
$END

*EDIT FLAGS are never input within trajectory data except for CS, They ‘
must'always be a separate data set. '
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Example 3. No phase II sizing; each case modifies the previous case until a

. basic deck is created for remaining case
. $XX MQ@DCS =1

$END

$XX Case 1 trajectory data

$END .

$XX >Case 2 trajectory data modifies Case 1

$END

$XX Case 3 trajectory data modifies Case 2

$END

$XX MAKEBD = 1 (This makes Case 3 a basic deck

$END for subsequent cases)

$XX Trajectory data for Case 4 modifies and augments
Case 3

$END

$XX Trajectory data for Case 5 modifies and augments
Case 3 |

$END

Example 4. Stacked cases with Phase II (SSSP) sizing.
$XX SIZING =1, BD =1 (sizing and trajectory basic
| deck)
$END
$XX Trajectory data and sizing flags
$END
$DATA3
$END
$DATA3
$END
$DATA2
$END

With the above basic deck, several types of stacked cases may arise.



Trajectory modification

$XX Trajectory data modifications for Case 1
$END

$XX SIZING =1 |

$END

$XX Trajectory data modifications for Case 2
$END | |
$DATA3
$END
$DATA3 \ Sizing data modifications for Case 2
$END |
$DATA2
$END

3

When Phase II sizing data are being modified and no new data are

required, the following type of input is permitted,

$XX SIZING =1
$END .
$XX N_(Z)DATA =1
| $END |

B $DATA3 N(DD.ATA =1
$END
$DATA3 DATA = s
$END
$DATA2 N@QDATA =1
$END

3.2 TRAJECTORY PROGRAM INPUT DATA
The branch trajectory optimization modules of PADS may be operated inde-
pendently of the sizing function. The input data for trajectory runs may be
placed in the following categories.

A. Global data (see Section 3.2.1) ‘ .

B Univariant tabular data and simulation models {Sections 3. 2.2 to 3.5)
C. Integration and printout options ’
D

Convergence data (Section 3.7)
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ERCEE SIS

Starting control data

State and control inequality constraints (Section 3. 9)
Boundary conditions (Section 3. 6)

Solution control inputs

Atmosphere options

Since NAMELIST input is essentially free-form, the ordering of data cards

is not significant. However, some ordering suggestions are made to help

check for omissions.

The mnemonics that have been chosen for input names do not always corres-

pond with the FORTRAN names used in the actual computational coding;

wherever possible, the corresponding coding name is given,

alphabetic glossary of input names is given in Section 6.

3.2.1 Global Data

. Code
Input Name - Name
GR GR
ER ER
OMGZ MG Z
RHQRF XLAMRF
YMURF YMURF
PSIRF PSIRF
NARC NARC
PRCO® LUM

A complete

Meaning Units Preset
Reference gravity ft/sec2 None
Earth radius ft None
Earth rotation rad/sec O
Reference latitude deg
(uses initial latitude if not
input)

Reference longitude deg

(uses initial longitude if rot

input)

Reference azimuth deg

(uses initial azimuth if not

input) :

Number of arcs in trajectory None
Program control flag 0

= 0 means steepest descent
only

= 1, steepest descent +
writes TAPELll (=TAPEI)
starting solution for QL or
sizing option restart
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Code

Input Name Name Meaning Units Preset
= 2, steepest descent start
+ QL program solution (also
used for QL sizing solutions)
= 3, QL program only must
have starting solution on
TAPEll (= TAPEI)

TPSQL T ITPSQL ¥ 0, use starting solution on 0
TAPELll (TAPEI) to start (no
steepest descent program starting

solution
available) -

EPSL®N QL convergence tolerance 0.05

INNER QL integration inner corrector 1.

ITRMAX Maximum number of QL 10,

iterations

- 3.2.2 Univariant Tabular Data and Simulation Models

- The univariant table data input corresponds to the type of simulation used in
each arc of the trajectory. 1In certain problems, it will be necessary to
switch from linearized aerodynamics to moment-balance for different arcs.
Likewise, changes in thrust level should be quite common. On the other
hand, | a particular table may apply over several arcs of the trajectory before
a change is necessary. To communicate these types of occurrences, the |
user must assign each table a distinct number r,ahging'from 1 through 30,
The table number is then associated with the arcs in which the corresponding

table is to be used by an indexed flag input. An example of this is

TNCLA(1) = 3., , :
TCLA(1,3)=0., .2, .......... )

This means that the C;, versus Mach number table for arc 1 is table
o

number 3. The TCLA table has as its second subscript the table number 3.

Suppose the fourth arc uses table number 6 for‘ TCLA. The input would look

| like ,
TNCLA(4) = 6.,
TCLA(L, 6) = 0.,
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If TNCLA(2) and TNCLA(3) are not input, table 3 would automatically be

used for arc 2 and arc 3.

Each univariant table may contain up to 35 data pairs. If a table number is
set to zero, the corresponding table interpolation normally will return a
zero. However, there are special cases where a different preset is used.

These presets are noted where appropriate.

If a quantity is associated with, say, arc 1, it will also be used for all sub-
sequent arcs until it is input again. For example, suppose 10 ft2 is the aero-
dynamic reference area to be used for the first three arcs of the trajectory

and thereafter it changes to 15 ftz. The input would then be:
SREF(1) = 10., SREF(4) = 15.,

All univariant tables having three or more data points are spline-fit before
execution. For this reason, care must be exercised in choosing data input
points. The spline-fit behaves like a flexible elastic strip, pinned but free to
rotate at each of the data points. The fitting equation is necessarily cubic and
can produce anomalous results at abrupt changes in the function being fitted.

An example of the right and wrong way to do it is given below.

BETTER
AD
FUNCTION B
LOOKS LIKE
F F ' F
M
" M
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3.2.3 Asymmetric Linear Aerodynamics Inputs

The asymmetric linear aerodynamic simulation is described in Section 2.3. 1.

In the-definitions_, the INPUT names have 0 = zero and @ = letter. -

In general, let i be the stage number and n be the generic table number.

Code

Input Name Name Meaning

JAER({) =1 JAER . Asymmetric linear aero-
dynamic option

SREF(i) SREF Aerodynamic reference area

TNCLA() MAEA = n, table number for CLA

: vs. M
TCLA(], n) ~ CLA vs. M table
TNCLO(@) MAEB = n, table number for CLO
: ‘ vs. M _

TCLO(1; n) o A CLO vs. M table

TNCDO(i) MAEC = n, table number for CDO
vs., M

TCDO(1, n) ’ CDO vs. M table

TNFK(i) " MAED = n, table number for FK
vs. M

TFK(L, n) , FK vs. M table

3.2.4 Moment Balance Aerodynamics

Units Preset

None

e 0

The moment balance aerodynamics simulation is described in Section 2. 3. 4.

All of the above tables and data for linear aerodynamic simulation are

required plus the following:

Code
Input Name Name - - -Meaning
JAER(i)=3 JAER 3 is the moment balance
- option
DREF(i) DREF Reference length
- XCGR(i) XCGR Reference center of gravity,

x station

3-8
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Code

Input Name Name
ZCGR(i) - ZCGR
XE(i) XE
ZE(1) ZE
XT(i) XT
TNCMO(i) MAEE
TCMO(1, n)
TNCMAC(i) MAEF
TCMA(1l,n)
TNBLDQ(i) MAEG
TBLDQ(1, n)
TNXCGW(1, n) MXCG
TXCGW(1,n)
TNZCGW (i) MZCG

TZCGW(]1,n)

Meaning Units
Reference center of gravity, ft
z station
Eﬁgine x station ' ft
Engine z station ft
Aerodynamic control sur- ft

face, x station

= n, table number for CMO
vs, M '

CMO vs, M table

= n, table number for CMA
vs, M

CMA vs., M table

= n, table number for con-
trol blend factor vs, dynamic
pressure

Control blend factor vs,
dynamic pressure table

=n, XCG vs, weight table

number
XCG vs, weight table

=n, ZCG vs weight table
number :

ZCG vs. weight table

3,.2,5 Thi'ust, Base Drag, and ISP Loss Data Inputs, JPR® =0

Preset’

0

The rocket propulsion option is described in Section 2,4, 1., Also, see

Section 3,3 for comments on thrust simulation, and Section 3. 2.6 for a

description of ISP loss input.

Input Name

JPRQ(i)

AEXIT(i)
TMULT(i)
XISP(i)
TNFVAC(1)

TFVAC(1, n)

TNISPL(i)

Code
Name

JPRO

EJ
TMULT
XISP
MT

MISP

Meaning Units Preset
Propulsion option 0 is the 0
rocket option
Nozzle exit area per engine ft2 0
Number of engines 1
Vacuum ISP ‘ sec None
= n, vacuum thrust per 0
engine vs, time table number ‘
Vacuum thrust per engine vs. Ib vs.
time table sec
=n, % ISP vs, % FVAC/ 0

FRATE table number
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_ Code
Input Name Name
TISPL(1, n)
FRATE(i) FRATE
TNDBH(i) MDB
TDBH(1, n)
ZBD

ZBD(L)

Meaning

% ISP vs. % FVAC/FRATE
table

Rated vacuum thrust per
engine :

= n, base drag vs. altitude
table number

Base drag vs. altitude table

Base drag Z station’

Units

Preset
1b 0

0
lbvs, ft
ft 0

In order to use the parallel burn propulsion model with moment balance

(JPR®=3 and JAER=3), the folilowing additional inputs are required:

Code

Input Name Name
JAER(i) JAER
JPRG®(i) JPRQ
TMULT2 TMULTZ2
AEXIT2(i) EJAZ2
XISP2(i) XISP2
TNFV2(i) MT?2
TFV2(l, n)

FRAT2(i) FRATE?Z2
XE2(i) XE2
ZE2(1) ZE2
JENG(i) MCND
DLRF(i) DLERF

Mea_hing :

"= 3, moment balance aero-

dynamic option
= 3, parallel burn option
Number of 'secondary engines

Nozzle exit area of second
engine

Vaccum ISP of second engine

= n, vacuum thrust per engine

table number vs, time for
second engine

Vacuum thrust vs. time table
for second engine

Rated vacuum thrust
Engine 2, x station
Engine 2, z station

Fixed engine flag

0 = both engines gimballed

1 = engine 1 gimballed,
engine 2 fixed

2 = engine 2 gimballed,
engine 1 fixed

wou

Fixed engine reference

-deflection angle
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0
L
£t 2 0
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3,2,6 ISP Loss Table

When using the ISP loss table, several options are available, Examples 1

and 2 apply with or without throttling; Example 3 applies only with throttling,

Example 1
INPUT: Thrust table number .

Thrust vs, time table FVAC
ISP loss table number

- ISP loss table %BISP = F(%T)
FRATE
TMULT
XISP

Result: T = net vacuum thrust = TMULT * FVAC '
" (%ISP) = F (T/FRAME * TMULT) * 100..
ISP = (%ISP) * XISP * , 01

Example 2, If FRATE is omittéd, FRATE is interpolated at the first time

point in the vacuum thrust table,

Exémple 3. If the thrust table is omitted and FRATE is input, the ISP loss
table will be used only when throttling to limit maximum

acceleration,

3.3 COMMENTS ON THRUST SIMULATION
The following comments refer to different thrust inputs that may be desired

in the trajectory simulation,

3.3, 1 Thrust vs, Time Table Used Over Several Arcs

To use the same thrust vs, time table for several arcs of the trajectory,
define the curve number for the first arc during which the table is to be used
and then input negative thrust table numbers for the remaining arcs during
which the same table is to be used, For example, suppose the thrust vs,
time table is number 8, It is to be used for arcs 1 through 4, In arc 5, a

new table number, 9, is to be used. The input should look like:

TNFVAC(1) = 8., TFVAC(2)=-1., -1., -1.,
TFVAC(1, 8) = Time1 thrustl, timez, thrustz, etc,
TNFVAC(5) = 9.,
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3. 3.2 Constant rI"hrust in a Table

To input a constant thrust—say, T*in a table, the value should appear as

TFVAC(1l,n) = 0., T%,

3.3.3 Constant Thrust in FRATE

If a constant vacuum thrust is desired in a particular arc, input a zero thrust

table number and FRATE equal to the desired thrust value.

For example,

assume arc 1 requires a thrust of 1. x 106 b per engine and has three engines.

TNFVAC(l) = 0., - {or omit input)

FRATE(l) = 1. E6.,
TMULT(1) = 3.,

3.4 BIVARIATE AERODYNAMICS, JAER = 2

The bivariate aerodynamic simulation option is described in Section 2. 2.

The following data are required for each arc using bivariate aerodynamic

simulation.

Code
Input Name Name
JAER(i) ) JAER
SREF(i) SREF
SNA (i) ‘ MAEA
SNB(i)

A bivariate table may be used over several arcs of the trajectory.-

Meaning
JAER = 2, for bivariate aero-
dynamics
Aerodynamic reference area

Permissible set number, let N
be the table number

1< N-=<3

. SNA@{)=5+N
(takes on values_b,- 7, or 8)

SNB(i) < 0 means input CN
and CA vs. @ and M and
convert to CL and CD

TALFAL(1) Table of angle-of-attack arguments
for bivariate aerodynamic table set 6

The angle-of-attack table should span both-
negative and positive angles since symmetry
is not assumed. Also the magnitude of both
the maximum and minimum angles of attack in
the table should be less than or equal to the
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value of ALFMAX(I), where ALFMAX(I) is
the magnitude of the maximum angle of attack
forarc 1l (see Section 3. 8) :

TALFAZ(I) As above for set 7

TALFA2(1) As above for set 8

TMACHI1(1) Table of mach numbers for bivariate
aerodynamic table set 6

TMACH2(1) As above for set 7

TMACH3(1) As above for set 8

TCLCDI(1, 1) CI,and Cp table for a and M arguments input in
TALF1(1) and TMACHI(1) '

For p angles of attack and q Mach number arguments, the table input looks
like: (p = 31, q = 31)

TCLCDI(1,1) = C , C e C , C
L D . L D
olel olel oszl ale
TCLCDI(L,2) = C , C e C , C
L D L Cp
“M, M, WMy e My
TCLCDI(1,q) = C . C e, C , C
Lom Poom L, M D, M
1"q 1"q p 2 P g

The TCLCD2 and TCLCD3 tables are input the same as above.

It should be noted that the argument tables TALF1 — TALF3 and TMACHI
— TMACHS3 need not be in monotonic order. However, the order must

agree with the coefficient data loaded in the table.

An additional restriction is that the minimum number of either a« or M argu-
ments is three. The user is also referred to Section 2. 10. 3, Item E for

special hints on bivariate table input.

3.5 AIR-BREATHER PROPULSION OPTION, JPRQ® = 2

The air-breather propulsion simulation is described in Section 2. 4. 3. There
can be only one air-breather propulsion table. The input of thrust and
specific fuel consumption as function of velocity and altitude is handled as

follows.
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Input Name

SNB(i)
JPRG(i)
TVELT(i)
TALT(i)

Let p be the number of velocity arguments p

Meaning .

= 2, air-breather option
Table of velocity arguments

Table of altitude arguments -

1A
w
Pt

and q be the number of altitude arguments q =< 31

THSF' (1, 1)

THSF (1, q)

n

.T

ce T
q 17q P a

SEFC

9, air-breathing engine table set number

vh.
P q

Note that the unit of T is pounds and the unit of SFC is pounds thrust pei'

pounds of fuel per hour.

3.6 TRAJECTORY BOUNDARY CONDITIONS

Trajectory initial and target conditions are explained in Section 2. 8.

inputs are presented below.

must have both pieces of data pfesent.

3.6.1 Trajectory Initial Conditions-

See Section 2. 8.1 for an explanation of trajectory initial conditions.

Input Name

T1(1)

T1(2)

T2 —T20

Meaning

Arc time option code:
1 = known
2 = optimized
4 = unknown

Value of arc time-if known or opti-
mized option code is chosen

Same data pairs as above for arcs
2 through 20

3-14

Units

secC

e . e e . e e i o B . S W W 5 mmm mra 8 M At . - A o .

The

Note that updates of data pairs for stacked cases

Preset

none’

none

e e e A am e m— - — - —



. Input Name Meaning Units Preset

Vi(l) Initial relative velocity code
1 = known
2 = optimized

vz -V2a0 Used for branching flag
Vi =10+ arc number to tack on
branch

Example: arc 6 ends first branch;
arc 7 is tacked onto the end of
arc 3 to start second branch:

V7 =13, .
GAMI1(1) Code for initial relative flight path none
angle (1 or 2)
GAM1(2) Value of initial relative flight path deg none
angle
ALTI1(1) Code for initial altitude (1 or 2)
ALT1(2) Value of initial altitude ft ' 0
wWi(l) Code for initial weight (1 or 2)
W1i(2) Value of initial weight 1b
W2(1) W20(1) Codes for initial weights of arcs
. 2 through 20
1 = known, Wi(2)=known weight - 1b
5 = discontinuous, Wi(2) weight
dropped

6 = discontinuous (computed
weight drop for Phase I
sizing only)

7 = sum of parts on branch
problem Wi(2)=0

(See Section 2. 8.1, Examples 1

through 5)
PSI1(1) Code for initial azimuth (1l or 2)
PSI1(2) Value of initial azimuth deg none
' or 0
RHQ@1(2) Code for initial latitude (1 or 2)
RH@1(2) Value of initial latitude deg none
MUIL(1) Code for initial longitude (1 or 2)
MU1(2) Value of initial longitude deg none
H1(1) Code for initial heat load (1 or 2)
H1(2) Value of initial heat load
TIM1(1) Code for initial elapsed time(l only)
‘ . TIM1(2) Value of initial elapsed time sec



3.6.2 Trajectory Target Conditions

Input Name Meaning : Units - Preset
CT1(1l) Cut-off variable code; + code from

table of variables (Table 2. 8-1)
+ means variable is increasing
- means decreasing

CT1(2) Value of cut-off ' external none
C ‘ units

CT2 - CT20 Cut-off data pairs for arcs 2 external none
o through 20 s " units

Reminder: in any arc where a
cut-off is defined, the corres-
ponding arc time must be input
as an unknown (code 4)

Conversely, if the arc time has
been input as known (code 1), a
cut-off must not be input. -

CN1(1) Arc number at which first tefrninal none
constraint is applied

CN1(2) Variable number code of first con- none
straint (see Table 2. 8-1)
CN1(3) Value of constraint external none
. units
CIN2 — CN8 Constraint triplets for constraints

2 through 8 ( a maximum of 8
constraints)

PAYQFF(1) Arc number where payoff is

defined (terminus)
PAYQFF(2) + Variable code of pay-off (see

Table 2. 8-1)
" + means maximize
- means minimize

PAYQFF(3) Optional guessed value of external  none
pavyoff _ _ . units

3,7 CONVERGENCE DATA FOR STEEPEST DESCENT PROGRAM
As described in Section 2. 10, the steepest descent program requires a num-
ber of inputs for its convérgence process. These inputs are not required for

QL-~only solutions.
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Input . Code

Name Name Meaning A Units Preset

DPAY DPAY INITIAL PAYOFF IMPROVE- internal none
MENT. This is an estimate of (must be
how much payoff improvement input)

can be achieved on the first opti-
mization pass. The units are the
same as those used internally:

distance ft
mass slugs
angle rad

The sign of DPAY should be in
the direction that optimization
should progress; minimization—
negative and maximization—
positive (see Section 2. 10-3,

Item D)

PMIN PMIN This is an estimate of the abso- internal none
lute value of the minimum pay- (must be
off improvement. When the input)

program predicts it can get only
this amount or less, it has con-
verged and will print the solu-
tion trajectory. PMIN is in
internal units (see comments in
Section 2. 10-2)

NITER NITER Maximum number of iterations none
permitted for steepest descent
program:

TOPEN1 WQ@RK(1) Elapsed time at which to switch sec 0.

from closed-loop to open-loop
optimized control. Should be
about 50 to 85% of total flight
time. (See Section 2. 10-3,

Item C for a detailed discussion)

TOPEN2 WQRK(2) Elapsed time at which to switch sec 0.
from closed-loop to open-loop
optimized control on second
branch of branched trajectory
(see Section 2. 10-3, Item C for
a detailed discussion)

PHIWT WQ@RK(10) Bank angle weighting factor. 1.0
This factor may be used to
weight bank angle differently
than angle of attack during
optimized control arcs
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The constraint tolerances are used to determine when constraints are
essentially satisfied before starting optimization. After optimization has
started, - constraints must stay within tolerance values or else a step-size »
scaling occurs. The preset values supplied are derived from experience
with the program and are not necessarily best for all types of problems. A
general rule of thumb is if the performance is greatly influenced by a con-
straint violation, the corresponding tolerance should tend to be small and
vice versa; ‘It should be emphasized that the constraint tolerance values are
not the expected error in satisfying the constraint on a converged steepest
descent solution, Genefally, on properly converged solutions, the constraint

errors should be negligible,

Input Code , :
Narmne - Name ‘ - Meaning Units Preset
TOF(2) Tolerance on relative velocity ft/sec  20.
- constraint

TOF(3) Tolerance on relative path angle rad .01

TQF (4) . Constraint tolerance on altitude ft 2000

TQF(5) Constraint tolerance on weight mass L2

. _ slugs

TQF(6) Constraint tolerance on relative rad .07
azimuth

TQEF(7) Constraint tolerance on latitude . rad’ . 001

TQF(8) Constraint tolerance on relative rad . 001
longitude ‘

TQF(9) Constraint tolerance on elapsed sec .2
time

T@F(10) : Constraint tolerance on head load - Biéu/ - 10,
, . - ft

TOF(11) Constraint tolerance on dummy 20.
penetration . '

TQOF(12) _ Constraint tolerance on inertial ft/sec 20,
velocity »

TOF(13) ' Constraint tolerance on inertial rad .01
path angle

TOF(14) Constraint tolerance on inertial rad .07
azimuth '

TQF(15) Constraint tolerance on inertial rad . 001
longitude
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Input
Name

TQF(16)
TOF(17)
TQF(18)
TOF(19)
TQF(20)
TOF(21)
TOF(22)
TQF(23)
TQF(24)

TQF(25)
TOF(26)
TOF(27)

TQPF(28)
TQF(29)

T@F(30)
TOF(31)
TQF(32)
TOF(33)
TQF(34)
T@F(35)

TQEF(36)

Code
Name

Meaning
Constraint tolerance on semi-
latus rectum

Constraint tolerance on
eccentricity

Constraint tolerance on
inclination

Constraint tolerance on
argument of perigee

Constraint tolerance on longi~
tude of ascending node

Constraint tolerance on semi-
major axis

Constraint tolerance on apogee
radius

Constraint tolerance on perigee
radius

Constraint tolerance on true
anomaly '

Constraint tolerance on Cap X
Constraint tolerance on Cap Y

Constraint tolerance on out-
going asymptote

Constraint tolerance on energy

Constraint tolerance on
momentum

Constraint tolerance on down-
range

Constraint tolerance on cross-
range

Constraint tolerance on total
range

Constraint tolerance on
dynamic pressure

Constraint tolerance on
heating rate

Constraint tolerance on unit ,
Reynolds number

Constraint tolerance on
payload
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Units Preset
ft 10000

., 00025
rad .01
rad .01
rad .001
ft 10000,
ft 10000,
ft 10000,
rad .01
ft 10000..
£t 10000.
rad .01
ft2/sec2 100000,
ft/sec 100000,
ft 3000.
ft 3000.
ft 6000.
lb/f’c2 .5
Btu/ .1
ft2/sec
ft- 1 200.
1b v30.



Input
Name

WPTI(1)
WPTI(2)
WPTI(3)
WPTI(4)
WPTHH
WP TI(6)
WPTI(7)

WPTI(8)

Code
‘Name

Meaning

Units

The parameter weighting factors given below

are used inversely; that is, "the larger the
factor, the smaller will be the_ effect of the

parameter, o

WTPD(1) Weighting factor for optimized
arc times _

WTPD(2) Weighting factor for optimized
initial velocity.

WTPD(3) Weighting factor for optimized
initial flight-path angle

WTPD(4) Weighting factor for optimized
"initial altitude »

WTPD(5) Weighting factor for optimized
initial weight

WTPD(6) Weighting factor for optimized
initial azimuth

WTPD(7) Weighting factor for optimized
initial latitude

WTPD(8) Weighting factor for optimized

initial longitude

" none

Preset

3.8 STATE AND CONTROL INEQUALITY CONSTRAINTS AND CONTROL
BOUNDS (i is the arc number)

Input
Name

OMAX (i)

GMAX (i)

Code
Name

QOMAX

GMAX

LFTMAX(i) XLMAX

HDMA X (i)

ALFMAX({i)ALFMAX

PHMAX (i)

PHMAX

Meaning

Maximum. dynamic pressure.
Is effective only if prior arc
was cut off on same value

Maximum total accelération

Maximum lift (untrimmed)

Maximum heating rate. Is
effective only if prior arc was
cut off on same value

(HTF LG(i) must be = 1) .

Maximum angle of attack

If non-zero, the QL solution
will yield only '"belly-down"

bank angles, has no effect on
steepest descent solution
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‘ Input Code
_ Name Name Meaning Units Preset

HTFLG() - Turns on integration of stagna- 0
tion heating in arc i if set equal
to 1.

REMAX(i) REMAX Maximum unit Reynolds number.  ft ! 0

Is effective only if prior arc was
cut off on same value,

3.9 SOLUTION CONTROL INPUTS

The basic control modes are described in Section 2. 6.

Input Internal
Name Name Meaning Units Preset
IM@DE(i) IMQ@DE Solution control option for each : none

arc in trajectory
IM@DE = 1; optimal control

IM@DE = 2; optimal control,
with =0

IM@DE = 3; vertical rise or

‘ _ pitchover

IM@DE = 4; gravity turn
IM@DE = 5;0=¢ =0

GMD@T(i) GMDQT Pitch rate for pitchover deg/sec 0
(IM@DE = 3)

3.10 STEEPEST DESCENT STARTING CONTROL HISTORY
This section describes the input cards for the steepest descent starting control
history described in Section 2. 9, and concludes with some examples and special

rules for this type of input.

3.10.1 Input Data Description for Phase Sequencing

This input is not required for a QL-only solution. If omitted for a steepest
descent run, the program will assume a tape starting solution has been sup-
plied; likewise, if the starting solution flag TPSQL is input non-zero, this

input will be ignored.
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Input Name Meaning

PHI1(1) Arc number which terminates first
phase of starting control history, If
set to 0, see PHI1(5) and PHI1(6)

PHI1(2) Starting control option to be used for
Phase 1 (see Table 3. 10-1)

PHI1(3) Table number for control table A

PHI1(4) Table number for control table B

PHI1(5) If PHI1(1) is 0, this is the phase cut-
off variable code ,

PHI1(5) = £ variable code (see
Table 2. 8-1)
+ means cut-off increasing

_ _ ~ means decreasing -

PHI1(6) Value of cut-off _

PH2-PH20 As above for Phases 2 through 20

TCONA(1, N) Control table N where N has been
input, for example, in PH1(3) = N

TCOPNB(1, P) Control table P where P has been

input, for example, in PH1(4) = P

Units

Preset

none .

- none

none
none

" none

.external none

none

none

none

The control table numbers N and P are not independent of each other but are

independent of the table numbers used for the univariant tables described in

Sections 3. 2. 3 through 3. 2. 5.

There are a maximum of 20 control tables,

i,e., N#P, 1< N=20, 1< P =20. Each table may have up to 15 phase-

time points.

Table 3. 10-1
STARTING CONTROL OPTIONS.

Starting
Control
Option

Control Table

B

1
2

w

00~ OoNUl

Type of Control A
o, ¢ S : o vs-phase time,T
Steering pitch, Gp; ep Vs Ty p
steering azimuth, Glattitﬁdes :
Steering pitch, Op; ep Vs Ty
bank angle zero
Not used
Not used
=0, ¢=0 none
Gravity turn none
Vertical rise and pitchover none

¢ vs phase _time,“rp

'QﬁvsT

none

none
none
none

p
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‘ © 3.10.2 Examples of Phase Sequencing
The examples given in this section are intended to show how the starting

control history is generated for the steepest descent program.

Example 1: Orbit injection trajectory
°

Arc No. ' Description
I Vertical rise control for 10 sec
I Pitchover for 10 sec
111 Gravity turn to cut-off on weight decreasing to W
v Coast for 10 sec no control
‘ A% . Optimal contfol arc cut-off on inertial velocity, VI*

The data cards for this arc structure are

T1= 1., 10., ‘
IM@DE(1l) = 3., GMD@T(1) = 0.,
T2 = 1., 10.,

IM@DE(2) = 3., GMD@T(2) = -.3,
T3 = 4., 0.,

cT3 = -5., [wx],
IM@DE(3) = 4.,

T4 = 1., 10.,

IM@DE(4) = 5.,

T5 = 4., 0.,

CT5 = 12, VI*,..;....

IM@DE(5) = 1.,

The phase structuring for the starting solution is input as follows for the
first four arcs:
‘ : PHI(1) = 1., 8.,
PH2(1) = 2., 8.,
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PH3(1) = 3., 7.,
PH4(1) = 4., 6.,

Notice that the first four phases are tied directly to the first four arcs. In
this case, there is no choice in the matter because the first four solution
control options are non-optirna,l.T However, the fifth arc is an optimal control
arc and a starting control history is needed. We may choose to use any of
the eight options available in Table 3. 10-1 to get a starting guess. Suppose
we use option 2, steering elevation and s-teering azimuth attitude angles. The
input for Phase 5 is

PH5(1) = 5., 2., 1., 2.,

This input is interpreted as:
Phase 5 ends at the end of arc V using starting control option 2; the steering
elevation attitude versus phase time is in table 1l; and the steering azimuth

attitude history is in table 2.

The steering attitude tables would then be input, for example:
TC®NA(L, 1) = 0., 10., 100., 5., 400., 0.,
TC®NB(1, 2) = 0., 90., 100., 95.,

Suppose the fifth arc in this example were subdivided in order to change
integration intervals and the trajectory would then have six arcs.’ The follow-
ing changes in arc structure would be input: -

T5 = 1,, 150,, (arc 5 cut-off on arc time)

IM@DE(S) = 1., '

T6=4., 0.,

CT6 = 12., [v *]

I
IM@DE(6) = 1.,

If the same control histories were to be used for this revised problerh, all

that is necessary to input is:
PH5(1) = 6., 2., 1., 2.,

TNon-optil’nal control arcs must always have corresponding starting
solution phases,
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. This means that phase 5 ends at the end of arc 6 instead of arc 5, all else

remaining the same.

Example 2. Atmospheric entry trajectory

h, ALTITUDE
7 3

|+, LONGITUDE

Arc No. Description
I Large compute interval arc, cut-off on dynamic pressure =

5 psf, optimal control
I Small compute interval arc cut-off on arc time of 20 sec,
optimal control with bounded acceleration.

111 Moderate compute interval arc cut-off on altitude = 50, 000 ft,

optimal control with bounded acceleration,

The payoff on this example is minimum range to a reference point, as 'sho‘wn
in the preceding sketch. The inputs to effect this arc structure and payoff are:
Tl = 4.,
CT1 = 33.,5.,
IM@DE(1) = 1.,
T2 = 1., 20.,
T3 = 4.,
CT3 = -4., 50000.,
. PAYQFF(1) = 3., -32.,
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The control history for this example should start by maintaining a moderate ‘
descent rate to keep from e:;(ceed.ing acceleration limits, Once the dense
atmosphere is encountered, a sharp turn back toward the reference point |
should be performed. Thereafter, the descent should be at approximately
the maximum lift-to-drag ratio angle of attack with little or no bank angle
modulation, After reviewing the arc structure, we conclude that if the sharp
turn is performed during arc 2, there is no guarantee fhat the vehicle will be
headed back toward the reference point. Therefore, we construct the phase
sequence and starting control as follows:

PHI1(1) = 1., 1., 1., 2.,

PH2(1) = 0.; 1., 3., 4., 6., 270.,

PH3(1) = 3., 1., 5., 2.,

TCPNA(L, 1) = 15.,

TCONB(Ll.2) = 0., :

TCOPNA(]L, 3) = 40., " (note that constant control angles may

TCONB(], 4) = 45., be input as shown)

TCQONA(L 5) = 12., .....

This input is interpreted as follows:

Phase Iis tied to the end of arc 1 using angle of attack and bank angle control
(option 1), which is stored in tables 1 and 2, respectively. Phase II is not
tied to the end of any arc, but is cut off on relative azirnuth at Y = 270 deg
(increasing). Phase II of the first nominal trajectory will als"d use the angle

of attack and bank angle control supplied in tables 3 and 4.

It should be noted that the special cut-off for Phase II will not 'occ'ur precisely
at ¢ = 270 deg, but at the end of the integration interval just prior to reaching

the cut-off.

Phase III is, as it must be, tied to the terminal arc of the trajectory. Note
also that the bank-angle-history curve for Phase III as the same as for

Phase 1.
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Example 3. Troublesom’é phase sequencing

Important precaution for phase sequencing

on steepest descent trajectory

The most difficult trajectory for phase sequencing is one which has several

arcs that use optimal control followed by an arc using non;optimal control.

Suppose the arc structure is

T1=1., 30.,
IM@DE(1) = 1.,
T2 = 1., 20.,
IM@DE(2) = 1.,
T3 = 1., 50.,
IM@DE(3) = 1.,
T4 = 4.,

CT4 = -4., 30000.,
IM@DE(4) = 4.

This structure is interpreted as having the the first three optimal control
arcs each cutting off on arc time and the last (gravity turn) arc cut-off is on
altitude. To set up the first nominal control, we run into the following diffi-
cult situation. We tie the first phase to the end of the third arc. The cut-off
on arc 3 is on an arc time of 50 sec and the program logic will consequently
interpret this as a cut-off on phase time of 50 sec. The 50-sec phase time

will start from the problem initial time —not what was intended at all!
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Therefore, instead of cutting off arc 3 on arc time, some other cut-off

must be used. Usually a weight cut-off is the best to use on thrusting

trajectories.

3.11 INTEGRATION AND PRINT OPTIONS

Internal
Input Name Name _ Meaning
DTNC() DTNC Integration-compute interval
(see Section 2, 10,3, Item F)
PFRQ(1) DTPI Print frequency; solution

tra jectory will print at
intervals of PFRQ * DTNC

PFLGI1 IPFLGI If non-zero, will suppress
printout of velocity losses
and inertial Euler angles

PFLG2 IPFLG2 If non-zero, will suppress
: printout of orbital param-
_ eters
PFLG3 IPFLG3 If non-zero, will suppress
printout of impact data
PF1.G4 IPF1.G4 If non-zero, will suppress

printout of Cartesian
inertial coordinates

3.12 ATMOSPHERE OPTIONS

Internal
Input Name Name Meaning
IATM(1) IATM ATM@SPHERE OPTION
Flag for each arc.
IATM = 0; 1962 standard atmosphere

N

"

2; wvacuum
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1; 1963 Patrick AFB atmosphere
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1.0
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Section 4

PHASE I SIZING INPUT INSTRUCTIONS

4.1 SCOPE OF DATA

The Phase I PADS sizing program is designed to solve basic sizing problems
quickly. The types of problems include sizing one or both stages of the space
shuttle or other two-stage launch vehicles or determining the optimum
staging time. The primary difference between a Phase I and a Phase II
(SSSP) sizing problem is the degree of complexity used in describing the

vehicle. The following paragraphs will describe the input requirements and

various sizing options.

4.1.1 Propulsiofl Data

The following propulsion parameters are required input data for all of the
Phase I sizing options. The terms are defined in Table 4. 1-1 and all Phase I

inputs are included in the $XX NAMELIST set.

TVACB TVACQ®
NNB NG
ISPB ISPQ
EXITA

4.1.2 Mission Data

The mission is characterized by two parameters for purposes of sizing the
vehicle. These parameters are the total characteristic velocity required and
a choice between the estimate of the booster mass ratio or the booster staging
velocity. The input names for these parameters are IDVEL, MUB, and
VSTG, respectively,
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Table 4. 1-1

PHASE I SIZING INPUT REQUIREMENTS SUMMARY

Sizing Option

Preset
Parameter Value , . Units .Definition 2 3 4 5
JTYP none Sizing problem flag X X X X
(must = 1) I
PRFL.G1 . 1 * none Iteration output flag
IPSMAX1 4 ‘ none . Maximum number of
iterations o
ISIZE none Option flag (#0) . X X X X
TOLWT1 0.5 1b -Convergence tolerance
’ ' for gross weight’
: iteration
MUB2 none Booster mass ratio X X X X
VSTG2 fps Booster characteristic X X X X
velocity
BKi® ‘See Eq.  Coefficients in equa- X X X
(4. 1-1) tion for booster-stage '
: © .1 weight : ‘
Q)Ki4 See Eq. Coefficients in equa- X X X
(4.1-1) tion for orbiter-stage
weight
ITNBW3 none Table name for tabular X X X
‘booster-stage weights
ITN(Z)W4 none .Table name for tabular X X X
orbiter-stage weights.
W L@ 1b Gross lift-off weight
WEB 1b Fixed booster-stage X
weight o
WEQ 1b Fixed orbiter-stage X
S : - weight
WPB- 1b Booster propellant - - X
' weight
WPQ 1b Orbiter propellant X
weight
XPL 1b Payload weight X X X

1This parameter has a built-in value if not input

2ZMUB or VSTG may

be input

3Either BKi or ITNBW must be input (ITNBW and ITNOW are univariant table

numbers and may not conflict with other table numbers)

4Fither OKi or ITN@®W must be input
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Table 4.1-1

PHASE I SIZING INPUT REQUIREMENTS SUMMARY (Continued)

Sizing Option

' Presef
Parameter Value Units Definition 1 2 3 4 5
TWRATO none Lift-off thrust-to- X
weight ratio '
TVACB 1b -Booster vacuum thrust X X X X X
per engine
TVACQ 1b ~Orbiter vacuum thrust X X X X X
per engine :
- NNB none Number of booster X X X X X
engines
NG none Number of orbiter X X X X X
engines ‘
EXITA ftz Exit area per booster X X X X X
engine
ISPB1 425 .sec Booster vacuum X X X X X
specific impulse
ISPCD]l 460 sec Orbiter vacuum X X X X X

specific impulse

1This parameter has a built-in value if not input

DEFINITION OF TERMS FOR TABLE 4.1-1

The follo_wing terms are inputs for PADS-1 Sizing problems:

JTYPE=1

IPSMAX

ISIZE

TVACB
TVACD
NNB

Tells PADS that a Phase I sizing problem is to
be solved

Maximum number of iterations minus one
between sizing program and trajectory program.
Built-in value of 4

This flag determines the type of Phase I sizing
problem to be solved. See Section 2

Booster vacuum thrust per engine (lb)
Orbiter vacuum thrust per engine (1b)

Number of booster engines
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NQ@ _ Number of orbiter engines

"EXITA = - ' Booster enginev exit area per engine (ftz)

MUB ‘ Booster mass ratio initial guess

VSTG Booster staging characteristic velocity guess

_ (fps)

IDVEL Total characteristic bvelocity’e‘stimate (fps)

ISPB Booster vacuum specific impulse (sec)

ISPQ® Orbiter vacuum specific impulse (sec)

BKl1,. . ., BK4 Coefficients of booster-stage weight equation
{(see Section 1)

®Kl1l,. . ., @PK4 " Coefficients of orbiter-stage velocity equation
(see Section 1)

WLQ © Vehicle lift-off gross weight (1b)

XPL Payload weight (lb)

WEQ® Orbit.er-stag‘,e weight (lb)‘

WEB - Booster-stage weight (1b)

WPQ® Orbiter propellant weight (1b)

WPB ’ Booster propellant weight (1b)

PRFLG Print flag:

1 = Print sizing data each iteration

0 = Do not print sizing data except for
- converged pass
TWRATQ® Lift-off thrust-to-weight ratio
TOLWT Lift-off weight convergence tolerance (lb)

4,1.3 Vehicle Data

The Phase I sizing problem employs two vehicle models. The firstis a
simple table input of stage weight versus propellant weight. The second model
consists of inputting the coefficients of an equation that relates the propellant
weight to the sté.ge Weight; This equation is: B

\'s = A 1/3 o w 23
stg . -4 p

+ AW+ A, W
1 P

W, + Ay ' (4.1-1)

The coefficients input for the equation to express the booster-stage weight are
BKi and OKi for the orbiter. If both the coefficients and tabular data are

input, the equation form for the stage weight will override the tabular input.

4.4
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The table number for booster weight is ITNBW and for the orbiter, ITNOW.
The tables are input in TWDRP(1,N), where N is table number. This table

set is included with the remainder of univariate spline fit tables.

The other vehicle parameters that must be input are discussed under the

various sizing options.

4.1.4 Miscellaneous Data

The miscellaneous data input consists of output flags, coﬁvergence tolerances,
and problem identification. These parameters are: (1) an iteration print.
flag, PRFLG; (2) thé tolerance that a gross weight iteration must converge

to, TOLWT; and (3) two flags to identify the problem. The first flag indicates
a Phase I sizing problem and must be input as JTYP=1.. The second flag-

identifies the sizing option being used and must be non-zero.

4.2 SIZING OPTIONS

There are five sizing options available. These options are:
1. Fixed lift-off weight

Fixed payload weight

Fixed orbiter

Fixed booster.

ok W

Fixed lift-off thrust-to-weight ratio.

The following paragraphs will discuss these options and their input require-

ments. Table 4-1.1 summarizes the input requirements.

4.2.1 ISIZE = 1., Fixed Lift-Off Weight

The fixed lift-off weight sizing option will maximize the payload weight that
can be delivered to the final conditions. The input r_e‘quirements for this

option are shown in Table 4. 1-1.

4.2.2 ISIZE = 2., Fixed Payload Weight

This option will minimize the gross lift-off weight to place a fixed payload at
the end conditions. The required inputs for this option are shown in

Table 4. 1-1,
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4.2.3 ISIZE = 3., Fixed Orbiter. - , o S ‘

This option will size a booster stage to boost a fixed payload and orbiter stage

to the desired end conditions.

4.2.4 1ISIZE = 4., Fixed Booster

This option will size an orbiter stage with a fixed payload. . The input require-
ments are similar to the previous option except the booster stage parameters

WPB and WEB are substituted for the corresponding orbiter parameters.

4,2.5 ISIZE = 5., Fixed Lift-Off Thrust-to-Weight Ratio

This option is exercised if a gross weight is selected at lift-off based on an .

input thrust-to-weight ratio and thrust level. Given the gross weight, the
program will maximize the payload utilizing the logic and equations designed
for an Option 1 problem. Thus, the input data are.identical to those used in
an Option 1 type problem with two exceptions; ISIZE must equal five and the
thrust-to-weight ratio, TWRATO, must be input. The gross weight, WLO,

does not have to be input for this option..

Table 4. 1-1 summarizes the input requirements for all of the pads Phase I
sizing options. Some of these parameters are only estimates of the value and

will be determined by the program.

4.3 OPTIMAL STAGING
PADS has the capability to determine the optimal staging velocity for a two-

stage vehicle. The input requirements for this capability are discussed in the
boundary conditions input, Section 2.9, .and also in the following section.
This capability is limited to a Phase I problem and only to Options 1, ‘2, or 5,

since both stages must be permitted to vary in size.

The inputs required to permit this type of solution include the payload per-
formance index, variable code 36, and tne computed weight drop at the
beginning of the arc following booster burnout. The arc duration determining
the length of booster ‘burn must be optimmized. An example of”thesé foran

injection problem is given in Section 4. 4.
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4.4 SIZING INTERFACE INPUTS
The arc-structure of the trajectory module is tied to the sizing problem by

several required inputs.

These are:

BECQ® The arc where booster thrust terminates
BSTG The arc where booster case is dropped
@RBI The arc where orbiter thruéting is initiated

For a fixed staging problem, all cut-off conditions and initial conditions must
be input the same as described previously except that cut-off weights, drop
weight, and initial weight values need not be input since they are supplied

by the sizing program.,

The Phase I sizing program also automatically supplies the following data
to the trajectory program:
A. Booster vacuum thrust
Booster vacuum ISP
Booster nozzle area
Number of booster engines
Orbiter vacuum thrust

Orbiter vacuum ISP

0= MEU 0

Number of orbiter engines.

Note that the orbiter nozzle area is not supplied by the sizing program, but

if desired may be supplied by the trajectory program ihput, AEXIT(i).

If optimal staging is desired, in a Phase I problem the tra jectory boundary

condition input must be handled in the following way:

The last arc of the booster thrusting period must be cut off on optimized
arc time. The initial weight of the orbiter must be governed by the
calculated weight drop, Option 6. And finally, payload (variable Option 36)
must be the payoff.
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An example of the key input for this is illustrated below"

Arc Structuré

The trajectory shown has five arcs:

Arc No. ’ Description
I Vertical rise for 10 sec »
II Optimal pitchover at 0. 2 deg/sec
111 Booster cut-off arc
Iv . Coast arc
A% Orbiter injection arc
Key Data:
BFC® = 3.,
BSTG = 3.,
ORBI = 5.,
Tl = 1., 10., 10 sec, vertical rise
T2 = 2., 8., 8 sec, estimate optimized pitchover - °
T3 = 2.,-160,, 160 sec, optimized booster termination arc
T4 = 1., 10., Coast arc
“'T5 = 4., 0., Last arc time is unknown" A
CT5 = 12., 25000., Cut off last arc on inertial velocity
w4 " =-6., 0., The initial weight of'arc IV to be determined

by a calculated weight-drop increment.

PAYPFF = 5., 36., 0., Payload to be maximized.

In conclusion, it is recommended that aerodynamic drag be included in

upper-stage simulation on all optimal-stage Phase I sizing problems.

4-8
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Section 5

PHASE II SIZING INPUT INSTRUCTIONS

The Phase II sizing module was written for NASA by General Dynamics
Corporation and is published as that company's report No. GDC-DBB70--002.
This program has three NAMELIST data packages required for input data.

The first NAMELIST package is for input of the orbiter data, the second for
input of the booster data, and the third for input of the synthesis data and
sizing options. These three packages must be present and in the order

mentioned above for the Phase II sizing option to work.

5.1 VEHICLE DATA

The booster and orbiter data are both read inwith the same NAMELIST name,
$DATA3. These data are read in under identical input acronyms by the sub-
routirﬁ‘e VEHDEF and are storec in appropriate arrays in the subroutine STORE.
The data are also stored on random file for ease of handling when transferring
from one OVERLAY to another during the synthesjs iteration process and to
differentiate between orbiter and booster data. Volume II of the General
Dynamics report, the Weight Volume Handbook, contains a complete descrip-
tion of the use of these input parameters in the general $DATA3 format and

differentiates between the orbiter and booster input where necessary.

This section contains a complete list and brief description of the $DATA3

input in the general data format (orbiter or booster) and points to those input
parameters which are either controlled by the synthesis driver input ($DATAZ2)
or are computed internally during the syhthesis process. In the first case,
input for certain parameters is needed to parallel a particular synthesis option.
In the second case, certain input parameters are internally computed,
thereby overriding the $DATA3 input, or are recomputed during the
synthesis process. The basic scaling coefficients are input in sub-

scripted arrays and acronym names. The principal arrays and their internal
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dimensions are C(300) and K(30). These arrays are internally initialized

at a value of 0, for both the orbiter and booster data. Therefore, if a
parameter is not input, its value will be internally stored as 0. Where an
array parameter is not shown in the $DATA3 input list, it has been reserved
for future use in an ekpanded SSSP and also has an internally stored value

of 0. The remaining $DATAS3 input parameters are read in under acronym
names and primarily are fixed items or initial estimates used in the WTSCH
sizing process for each stage. These parameters are also internally initial-
ized at a value o-f 0. for each stage. Since the data for both the orbiter and
booster are input under the same parameter names, it is important to place
the respective input in the proper $DATA3 inputdata block as outlined above.
Misplacement of orbiter data to the booster $DATA3 and vice versa is one of

the most frequent causes of aborted SSSP runs.

The brief descriptions following the $DATA3 input list are utilized in this
volume only for reference. The numbers in parentheses preceding the terms

in the list refer to the comments following the list.

5.2 BRANCHED TRAJECTORY BOOSTER TPS WEIGHT CALCULATION
If C(81) = 0. ' i o
and a branched trajectory problem is simulated, the following equation

may be used to determine the TPS weight:

wrps = C81) & C82) » 180y + c(26)

where C(I) are input coefficients, Q is the heat load (Btu/ftz) generated on the
branched leg of the trajectory (entry portion), and t is the heating time. A

familiar configuration of this equation in thermal-protection-system design
is obtained when C(81) = 1/8, C(82) = 3/8, and C(180) = 1. C(27) = 0.

The heat load and heating time are determined from an input threshold heat-
ing rate; that is, the heat rate is integrated from the time it eéxceeds the .
threshold value until it falis below this value again. This integral forms Q

and the time of integration determines the heating time.

5.2
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$DATA3 INPUT TERMS

Description

Wing weight coefficient (intercept)
Wing weight coefficient F(gross area)
Fixed wing weight

Vertical fin weight coefficient

Fixed vertical fin weight

Horizontal stabilizer weight coefficient
Fixed horizontal stabilizer weight
Unit weight of fairing or shroud
Fixed weight of fairing or shroud
Integral fuel tank weight coefficient
Fixed integral fuel tank weight

Wing weight coefficient (slope)

Basic body weight coefficient F(area)
Basic body weight coefficient F(vol)
Fixed basic body welght

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Secondary structure weight coefficient
Vertical fin weight coefficient F(fin area)
Horizontal weight coefficient F(horiz area)
Fixed insulation weight

Fixed cover panel weight

Gimbal system weight coefficient (intercept)

Prime power source tankage weight coefficient

Landing gear weight coefficient F(WLAND)
Fixed landing gear weight

Rocket engine weight coefficient

Fixed rocket engine weight

Not used

Not used

Nacelle, pods, and pylons weight coefficient
Fixed Nacelle, pods, and pylons weight
" Power source propellant weight coefficient
Fuel tank weight coefficient (non-structural)
Fixed fuel tank weight (non-structural)

Oxid tank weight coefficient (non-structural)
Fixed oxid tank weight (non-structural)
Fuel tank insulation unit weight

Fixed propellant tank insulation weight

Fuel system weight coefficient F(thrust)
Fuel system weight coefficient F(length)
Fixed fuel system weight
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Units

1b/ ft2
1b
1b/ft2
b
1b
1b/ ft2

1b/ft2
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$DATA3 INPUT TERMS (Continued)

Description . : Units

Oxid system weight coefficient F(thrust) --

Oxid system weight coefficient F(length) - Ib/ft
Fixed oxid system weight 1b
" Fuel tank pressure system weight coefficient 1b/£t3
Oxid tank pressure system weight coefficient 1b/ft3
Not used » ’ --
Not used ‘ R : C o=
Aerodynamic control system weight coefficient --
Fixed aerodynamlc control system Welght 1b
Not used --
Not used T --
Not used : --
Fixed prime power source tankage weight 1b
Not used ' --

Electrical system weight coefficient: ’ -~
Electrical system weight coefficient -~
Fixed electrical system weight 1b
Hydraulic/pneumatic system weight coefficient --
Hydraulic/pneumatic system weight coefficient --

Fixed hydraulic/pneumatic system weight 1b
Fixed guidance and navig system weight 1b
Instrumentation system weight coefficient lb/ft
Fixed instrumentation system weight 1b
Communication system weight coefficient --
Fixed communication system weight - 1b
Fixed ACS reserve propellant weight: . - 1b

Equipment ECS weight coefficient ‘ -
Crew provisions weight coefficient --
Fixed crew provisions weight I b -
Oxid tank insulation unit weight - T 1b/ft2 _
Fixed ice and frost weight . 1b
Not used o : --
Not used o Co --
TPS weight coefficient --
TPS weight coefficient --
Not used - : - --
Not used - - . . ' --
Not used - : : --
Not used : . --
Not used - IR S --
Not used --
Not used : A --
Not used : ‘ --
Not used - - : ' --
Not used = : --
Not used - ‘ : _ -
Not used : : --
Not used -~
Contingency and growth coefficient --
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(1)

(2)

Terms

C(97)
C(98)
C(99)
C(100)

C(101)

C(102)

C(103)

C(104)
C(105)
C(106)
C(107)
C(108)
C(109)
C(110)
C(111)
C(112)
C(113)
C(114)
C(115)

C(116)

C(136)
C(137)
C(138)
C(139)
C(140)
C(141)
C(142)

- C(143)

C(144)
C(145)

$DATA3 INPUT TERMS (Continued)

Description

Crew weight coefficient

Fixed crew weight

Not used

Not used

Not used

Payload/cargo weight coefficient

Fixed payload/cargo weight

Passenger weight coefficient

Fixed passenger weight

Fuel tank gaseous weight coefficient

Oxid tank gaseous weight coefficient

Fixed pressure and purge gaseous weight
Trapped fuel weight coefficient F(fuel weight) .
Fixed trapped fuel weight

Trapped oxid weight coefficient F(oxid welght)
Fixed trapped oxid weight

Trapped service items weight coefficient
Fixed trapped service items weight

Fuel reserve weight coefficient

Fixed reserve fuel weight

Oxid reserve weight coefficient

Fixed reserve oxidizer weight

Power source reserve propellant weight coefficient
Fixed reserve power source propellant
Reserve service items weight coefficient
Fixed reserve service items

Vented fuel weight coefficient F(total fuel)
Fixed vented fuel weight

Vented oxid weight coefficient F(total oxid)
Fixed vented oxid weight

Fixed power source propellant weight

Not used

Fixed main thrust per engine (vac)

Service item losses weight coefficient
Fixed service item losses

Fixed thrust build-up fuel weight

Fixed thrust build-up oxid weight

Fixed pre-ignition losses

Vertical fin weight coefficient

Fixed secondary fuel system weight

Fixed secondary oxid system weight
Integral oxid tank weight coefficient

Fixed integral oxid tank weight

Secondary rocket-engine weight coefficient
Fixed secondary rocket-engine weight

Not used

Launch gear weight coefficient

Fixed launch gear weight

Deployable aerodynamic devices weight coefficient
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Units

1b

-

1b

1b

1b/ft3
1b/ft3
1b

1b

1b

1b

1b

1b

1b .

1b

1b

1b

1b

1b
1b

1b

iy

1b

1b

b

b/ £3
1b

1b

1b



Terms

C(146)
C(147)
C(148)
C(149)
C(150)
C(151)
C(152)
C(153)
C(154)

C(155) .

C(156)
C(157)
C(158)
C(159)

C(160)
C(161)

C(171)

C(172) .

C(173)
C(174)
C(175)
C(176)
C(177)

C(178) .

C(179)
C(180)
C(181)
C(182)
C(183)
C(184)
C(185)
C(186)
C(187)
C(188)
C(189)
C(190)
C(191)
C(192)
C(193)
C(194)
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$DATA3 INPUT TERMS (Continued)

Description

Fixed deployable aerodynamic devices weight
Docking structure weight coefficient '
Fixed docking structure weight
Airbreathing engine thrust per engine

Not used

Not used

Not used

Separation system weight coeff1c1ent
Fixed separation system weight

ACS system weight coefficient

ACS system weight coefficient

Fixed ACS system weight

Fixed secondary thrust

Not used

Gimbal system weight coefficient

Fixed gimbal system weight

Fixed contingency and growth weight
Fixed thrust structure weight

ACS tank weight coeifficient

Fixed ACS tank weight

Thrust decay propellant weight coefficient
Fixed thrust decay propellant weight
Thrust structure weight coefficient

Fixed secondary structure weight
Secondary fuel system weight coefficient
Secondary oxid system weight coefficient
ACS reserve propellant weight coefficient
ACS propellant weight coefficient F(WTO)
ACS propellant weight coefficient F(WWAIT(4))
Fixed ACS propellant weight

Horizontal stabilizer weight coefficient
Not used

Not used

Not used

Insulation unit weight

Cover panel unit weight

Landing gear weight coefficient F(WLAND)
Engine mount weight coefficient

Fixed engine mount weight

Aerodynamic control system weight coefficient
Not used

Fixed pressurization system we1ght

Not used

Fuel tank weight coefficient (JP)

Fixed fuel tank weight

Fuel dist system-Part 1 weight coefficient
Not used

Not used

Not used
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Terms

C(195) -
C(196)
C(197)
C(198)
C(199)
C(200)
C(201)
C(202)
C(203)
C(204)
C(205)
C(206)
C(207)
C(208)
C(209)
C(210)
c(211)
Cc(212)

C(213)
CG(214)
C(215)
C(216)
C(217)

ANENGS
ANTANK
ASRATO
ASWEEP
CBBODY
CFUEL (1)
CFUEL (2)
CFUEL (3)
CFUEL (4)

- CFUEL (5)

$DATA3 INPUT TERMS (Continued)

Description

Not used
Not used
Not used
Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not us ed

Not used

Not used

Not used

Not used . v
Air-breathing engine weight coefficient
Fixed air-breathing engine weight
Air-breathing tankage plus system weight
coefficient

Fixed air-breathing tankage plus system weight
Flyback mass ratio minus 1.0

Fixed flyback propellant weight

Not used

- Not used

Nozzle exit area per engine

Rocket engine weight coefficient F(thrust area)
Rocket engine area ratio

Rocket engine area ratio exponent

Not used

Not used

Not used

Trapped fuel weight coefficient F(propellant)
Trapped fuel weight coefficient F(thrust)
Trapped oxid weight coefficient F(propellant)
Trapped oxid weight coefficient F(thrust)
Vented fuel weight coefficient F(propellant)
Vented oxid weight coefficient F(propellant)
Number of air-breathing engines

Number of air-breathing fuel tanks (JP)
Wing aspect ratio

Wing leading edge sweep angle

Body width or coefficient

Thrust build-up mixture ratio

. Not used

Main impulse mixture ratio
Main impulse reserve mixture ratio
Secondary impulse mixture ratio
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Terms

CFUEL (6)
CHBODY
CLBODY
CSBODY
CSFAIR
CSFUTK
CSHORZ
CSOXTK
CSPLAN
CSVERT
(5) CSWING
(6) CTHRST
CTHST2
FXWOVS
ISP(1)
ISP(2)
ISP(3)
(7) ISP(4)
ISP(5)
ISP(6)
ITPS
K(1)
K(2)
K(3)
K(4)
K(5)
K(6)
K(7)
K(8)
K(9)
K(10)
K(11)
K(12)
K(13)
K(14)
K(15)
K(16)
K(17)
K(18)
K(19)
K(20)
K(21)
K(22)
K(23)
K(24)
K(25)
K(26)
K(27)
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$DATA3 INPUT TERMS (Continued)

Description

Not used

Body height or coefficient

Body length or coefficient

Total body wetted area or coefficient
Fairing planform area or coefficient
Fuel tank surface area coefficient

Horizontal stab planform area or coefficient

Oxid tank surface area coefficient
Body planform area or coefficient

Veritical fin planform area or coefficient

Wing planform area

Vacuum thrust to lift-off weight ratio
Secondary propulsion T/W ratio
Fixed wing loading

Thrust build-up propellant ISP

Sea level ISP

Main impulse propellant ISP (vac)
Main impulse reserve propellant ISP
Secondary propulsion propellant ISP
Not used

"TPS flag

Fuel tank ullage volume coefficient
Oxidizer tank ullage volume coefficient
Average fuel tank insulation thickness
Fixed propellant tank insulation volume
Crew volume coefficient

Fixed crew volume

Fixed secondary fuel tank volume
Fixed secondary oxid tank volume
Fixed cargo bay volume

Average body structural depth

Fixed body structural volume

Landing gear bay volume coefficient
Fixed landing gear bay volume

Not used

Not used

Propulsion bay volume coefficient
Fixed propulsion bay volume
Miscellaneous volume coefficient
Fixed miscellaneous volume

Not used

Fixed fuel tank volume

Not used

Body volume intercept (K(18) scaling)
Not used

Average oxid tank insulation thickness
Not used '

Not used
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Units

ft
ft
ft2
 ft2
ft2
ft2
ft2
ft2

b/ ft2
secC
secC

secC
sec

ft
ft3
3
ft3
ft3
3
ft
3
3 /1b
£t3
ft3/1b
ft3
3
£t3
£t3

ft



(10)
- (10)

Terms

K(28)
K(29)
K(30)
KIN

LF
MR(1)
MR(2)
MR(3)
MR(4)
MR(5)
MR(6)
NCREW
NENGS
NLISTO
NPASS
NW L
PCHAM
Q
RHOFU
RHOFU?2
RHOX
RHOX2
SBODY
TOL .
TOVERC
TPRATO

TYTAIL .

VBODY
WGROSS

$DATA3 INPUT TERMS (Continued)

Description

Main fuel tank volume for flyback
Fixed oxidizer tank volume

Not used

Not used

Ultimate load factor _

Thrust build-up mass ratio or AV
Not used

Main impulse mass ratio

Main impulse reserve mass ratio or AV
Secondary impulse mass ratio or AV
Not used

Number of crew members

Total number of engines per stage
NAMELIST output flag

Number of passengers

Wing loading flag

Main rocket engine chamber pressure

Maximum dynamic pressure

Fuel density

- Secondary fuel density

Oxidizer density

Secondary oxidizer density
Total body wetted area

Gross weight iteration tolerance
Wing thickness over chord ratio
Wing taper ratio

Not used

Total body volume

Gross weight

5-9
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$DATA3 COMMENTS*

1. For the orbiter, this input is the fixed system payload or cargo for the
mission excluding the weight of furnishings and support equipment for
the passengers, if any. The weight of the passengers is handled
separately. If a fixed booster gross weight (liftoff weight) is to be
specified (see Section 4. 3.5), this weight is used as the initial estimate
for the system payload." '

2. For the booster, this input is not available. Internally, this parameter
is set equal to the gross weight of the orbiter and hence, the '‘payload"
of the booster.

3. For the orbiter, this input is the vacuum thrust per engine (unit thrust).

If a fixed vacuum thrust/gross weight is desired for the o.rbiter (see
Séction 4.3.1), thisparameter must be input as 0. For the booster,
this parameter is internally computed and the input value is ignored.

4. For the orbiter, this input is the fixed value of the cruise performance
mass ratio minus 1, which is used to calculate the weight of air-

breathing fuel, if any. Typically, the orbiter makes use of air-breathing .

engines only for a powered approach and landing with go-around capa-
bility. For the booster, this input is an initial estimate (see Sec-
tion 4. 3. 4) since the booster also utilizes its air-breathing engines to
perform the subsonic cruise to the landing site with the cruise range
requirement being specified internally.

5. For the orbiter or the booster, this input is the fixed specified theore-
tical (gross) wing area and the wing loading is computed internally (set
FXWOVS=0., ) at a selected design condition. If the wing is to be
specified (FXWOVS) at a selected design condition, this input is used as
an initial estimate for the theoretical wihg area.

6. If CTHRST (vac T/W) is non-zero for the booster or orbiter, the

corresponding stage thrust will be adjusted to match this gravity.

*All section numbers in the comments refer to sections in the Space Shuttle
Synthesis Program, General Dynamics Corporation, Report No. GDC-
DBB70-002, 1970. :
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10.

For the ofbiter, this parameter is internally set equal to the $DATA2
input (I VACO) and therefore need not be input.

For the orbiter, this parameter is internalIy computed as an initial
estimate to start the synthesis process (see Section 2.3.1), and there-
fore need not be input, For the booster, this input is the fixed main
impulse mass ratio utilized during the synthesis process. If a fixed
orbiter gross weight or fixed.orbiter propellant weight is to be specified

(seeVSections 4.3.5.2 and 4.3.5.3), this input is used as the initial

estimate for the booster main impulse mass ratio.

For the orbiter and the booster, this parameter is internally computed
by the maximum dynamic pressure attained during simulation of the
ascent trajectory and therefore need not be input. Internally, the

initial estimate for this parameter is equal to the $DATAZ2 input estimate
QMAX. |

For the orbiter and the booster, this input is used as an initial estimate

to start the synthesis process.

-5-11



$DATA2 TERMS

The NAMELIST input data block $DATAZ2 primarily controls the basic
operation of the SSSP. It contains the basic synthesis driver parameters

and option flags. It also has estimates for the various synthesis options and
control flags for printing output during the synthesis iterations. These inputs‘
are read in from fhe subroutine VEHDF and are stored in subscripted arrays
for ease of data hahdling when transferring from one to another during the
basic‘synthesis iteration process. These subscripted arrays are also utilized

to store computed data necessary to drive the synthesis iterations.

Input . Internal Compiled

Parameter Parameter "~ Value Description

IDVEL SV(2) Total characteristic velocity estimate
to parking orbit insertion (fps) (see
Section 2.3.1)

COPFPIES SV(15) 6. No. of copies of summary sheet (see
Section 5)

ISLB Booster sea level specific impulse
(sec)

IVACB SE(1) 450, Booster vacuum specific impulse
(sec)

IVACO SE(7) 450. Orbiter vacuum specific impulse
(sec)

TFCTRB SE(9) 1. Booster multiplicative thrust factor
for ascent flight simulation

TFCTRO " SE(8) 1., Orbiter multiplicative thrust factor

: for ascent flight simulation
FIRE SE(2) 2. Flag for stage ascent burn sequence

(Section 4. 3. 2)
1., for simultaneous stage burns
2., for sequential stage burns

non

*Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970.
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Input Internal Compiled
Parameter Parameter Value : Description*-

BOOTW** SE(3) 0. Flag for propulsion option (Section
4.3.1) '
= 0., for fixed booster thrust or fixed
liftoff thrust/weight with com-
mon engines
= 1., for fixed engines (noncommon
engines)

QMXS SE(4) 900. Slope used for QMAX adjustment (psf)
when liftoff thrust/weight varies
during the synthesis iterations (see
Section 2.3.2.1)

FBPAR SE(5) 250. Estimate of slope for adjusting the
booster cruise parameter if
WOREQ > 0. or WPOREQ > 0.,
(see Special Note, Section 2.3, 4. 2)*

QOMAX SE(6) 550. Estimate of maximum dynamic pres-
sure (psf) during ascent flight used
for sizing of stage components.

(See Volume II, Weight/Volume
Handbook of General Dynamics Corpo-
ration Report.)

NXFOB SE(10) 0. Flag for cross-feed of propellants
) : from booster tanks to orbiter engines
at liftoff if FIRE = 1., (see
Section 4.3.2.2)
= 1., for no cross-feed

SYNIT SwW(4) 10. Twice the number of allowable basic
synthesis iterations (see
Section 2.3.1)

TOLMU SW(5)- . 0005 Convergence tolerance for orbiter
main impulse mass ratio during basic .
synthesis iteration process (see
Section 2.3.1)

TRATIO SW(6). 1. Ratio of booster-to-orbiter engine
vacuum thrust if BOOTW = 0.;
common engines, see Section 4.3.1

Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970.

x*x¥ If BOOTW = 0, C(129) for the booster # 0 or booster, tabular data
must be input.
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Input Internal Compiled
Parameter Paramerter Value
PERISP SW(7) .81,
CLVG SW(9) 1.0
ALD SW(11) 6.
SFC SW(12) .2
VCRUSE SW(14) 300.
SLVOUT SW(13) 0.

- WTOUT SW(16) 0.
TWLO SW(17) 1.371
TOLTW SW(18) . 001
TWLOI -1.

SW(19)

Description¥

Parameter used to estimate the effec-
tive booster specific impulse in
calculating the booster characteristic
velocity requirement in sizing (see
Section 2.3.1)

Correlation factor used to adjust
reference cruise range requirement

if FLYBCK = 1., (see Section 2.3.4.1)
(Adjustment not used if CLVG = 1.)

Booster subsonic lift-drag ratio,
specific fuel consumption (1b/lb-hr)
and cruise velocity (fps) for deter-
mining cruise performance parameter
if FBFUEL = 1., (see Section
2.3.4.2)

Flag for printout of weight sizing
iterations during booster and orbiter
weight synthesis (see Section 2.3.1.1
for iteration process)

0., for no printout

2., for printout of final iteration
3., for printout of each iteration

noanon

Flag for intermediate printout of
weight data and trajectory simulation
during basic synthesis iteration pro-
cess (see Section 2.3.1 for iteration
process)

0., no printout

1., for intermediate printout

non

Desired liftoff thrust-to-weight ratio
if BOOTW = 0., and TWLOI 0.,
(see Section 2.3.2.2) '

Tolerance on TWLO for iteration
process (see Section 2.3, 2.2)

Maximum allowable number of
iterations to obtain TWLO (see
Section 2.3.2.2)

*Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970.
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Input

Parameter

Internal

Parameter

Compiled
Value - Description

WOREQ™*

DRNG

WPOREQ" ™

GWREQ'*

FLYBCK

SOLID |

AS

BS
SINERT
SAE

-85Q(10, 1)

SQ(10, 3)

SQ(13,1)

SQ(16,1)

 5Q(19, 5)

SQ(20,1)

$Q(20, 2)
SQ(20, 3)
SQ(20, 5)
SQ(21,1)

3500000,

0. Required orbiter gross weight (1b)
(see Section 2.3.,2.4)., If
WOREQ £ 0., the option is not used
(also see Section 4.3.5.2)

0. Additive range increment (nmi) to bias
results of booster cruise reference
range requirement (see Section 2. 3.4)

0. Required orbiter total impulse pro-
pellants (1b) (see Section 2.3.2.5).
If WPOREQ < 0., the option is not
used (also see Section 4.3.5.3)

Required booster gross weight (1b)
(see Section 2.3.2.3). If

'\GWREQ < 0., the option is not used
(also see Section 4.3.5.1)

2. Flag for desired method of calculatirfg :
reference cruise range requirement
for booster (see Sections 2.3.4.1 and .

.3) '

N

G W N =W

for parametric flyback range data
for staging Q function range

for constant range

for ballistic impact range

for entry trajectory simulation
range ‘

o on uon

I

0. Required number of solid rocket
strap-on motors, (see Section 2.3.3.3).
If SOLID = 0., the option is not used
(also see Section 4.3.5.4)

0. Constant (1b), slope (lb/sec), inert
0. weight (1b), and exit area per ‘solid
0. rocket, if SOLID > 0., (see
0. Section 2.3.3.3)

Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970.

WPOREQ

** If (GWREQ
WOREQ

0
0
0

nn

, PADS will find the minimum

gross weight required to place the payload specified by C(103) into orbit.
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‘Input Internal Compiled ’

Parameter Parameter Value Description
SISP S0Q(20, 4) 0. Constant vacuum specific impulse (sec)
TSBO SQ(21, 2) for solid rockets, if SOLID > 0., (see

Section 2.3.3.3.)

FBFUEL ©SQ(32,1) 1.  Flag for desired method of calculating
booster cruise performance parameter
(see Section 2.3.4.2):
1., for single segment cruise
2., for four-segment cruise,
option 1
3., for four-segment cruise,
option 2

CA S5Q(32, 2) 0. Percent of the current booster weight
at initiation of idle descent and final
descent, to be used as cruise fuel
during these cruise flight phases
when FBFUEL = 2., (see Section
2.3.4.2)

WFLYX S0Q((32,4) ‘ 0. Weight additive term (1b) used in
calculating the booster cruise
performance parameter (see Section

2.3.4.2)
RT SQ(32, 5) 0. Range decrements (nmi) for transition,
R1 SQ(33,1) 0. idle descent, and final descent, when
R3 SQ(33, 2) 0 FBFUEL = 2., or 3., (see Section
2.3.4.2) :
ALD2 SQ(34, 2) 1. Booster subsonic lift-to-drag ratio,
SFC2 SQ(33,4) 0. specific fuel consumption (Ib/lb-hr)
VFLY?2 SQ(34, 5) 1. and cruise velocity (fps) for deter-
mining fuel expended during cruise
phase when FBFUEL = 2., or 3.,
(see Section 2.3.4.2)
ALDI1 SQ((34,1) 1. Booster subsonic lift-to-drag ratio,
SFCl1 WQ(33,3) 0. specific fuel consumption (1b/1lb-hr)
VFLY1 SQ(34,4) 1, and cruise velocity (fps) for deter-

mining fuel expended during idle
descent phase when FBFUEL = 3.,
(see Section 2.3.4.2)

*Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970.
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Input Internal Compiled ‘
Parameter Parameter Value Descriptionx

ALD3 SQ(34, 3) : 1. Booster subsonic lift-to-drag ratio,
SFC3 S50Q(33,5) 0. specific fuel consumption (1b/1lb-hr),
VFLY3 SQ(35, 1) 1 and cruise velocity (fps) for deter-

: mining fuel expended during final
‘descent phase when FBFUEL = 3.,
(see Section 2.3.4, 2)

*Sections numbers refer to sections in the Space Shuttle Synthesis Program,
General Dynamics Corporation, Report No. GDC-DBB70-002, 1970,

5.3 PHASE II INTERFACE WITH TRAJECTORY MODULE

5.3.1 Key Interface Inputs

Phase II (SSSP) sizing module interface inputs are similar to those used for
Phase I sizing (Section 4). The main differences in input are concerned with

solid motor strap-ons or expendable tank option.

The key interfacing inputs in the input are:

Input

Name Meaning

JTYP = 2, SSSP sizing flag

BEC® Boost engine cut-off arc no.

BSTG Boost stage drop arc no,

@RBI Orbiter thrust initiation arc no.

If 2 solid motor option is used:

S¢pCcy SOLID MPTPR CUT-PFF ARC NO.
SPSP - SPLID MPTPR CASE DROP ARC NO.

The Phase II sizing option also does not currently permit optimal staging-
and its associated computer stage drop weights nor does it permit payload
optimization. Most problems should use maximum injected weight as a

payoff,

5.3.2 Dual Engine Simulation

In the event that the solid motor strap-on or expendable tank option is chosen

in SSSP, a special dual-engine simulation is provided in the trajectory module

5-17



to account for ISP differences between engines. In any arc where two éngines .

are thrusting, JPR®(i) = 1. must be input. It is assumed that one engine has
fixed vacuum thrust whereas the other may be time-varying or throttleable,
There are several ways that the required data may be input to the trajectory

program, These are illustrated by examples.

Example 1. Solid strap-on ramp thrust history

A. Input in $DATA2 AS and BS, slope and intercept of the solid- motor
ramp thrust history.

B. In $XX data, set up two-point thrust vs. time table to span from
initial time to the end of the arc defined by SPC®. The first time
point should be zero and the second time point should be the time
to cut off the solid, The thrust values need not be loaded.

Result: The interface routine will automatically add up the
thrust of all engines over the solid-thrusting time
period and load the values into the thrust vs. time
table. The weight flow calculation will be based on a

corrected ISP to account for the time-varying thrust. .

Example 2. Solid strap-on with constant vacuum thrust and throttling

A. A thrust-time table should not be set up for this case.

B. JPRQ® should be set equal to 1 for all arcs up to and including SPCE.

C. The solid-engine thrust must be terminated on time. It is assumed
that the liquid will continue to burn (ie BEC® > S@CQ).

D. The secondary engine set up in the sizing input is the one that is
throttled.

E. After arc "S@PC®,"' JPR® must be reset to 0.

Result: The solid and liquid net vacuum thrust and ISP will be
calculated internally and used for all arcs up to and
including SPC@®. If the total acceleration limit is
reached, the secondary engine will be throttled and
the effective ISP used for the net weight flow calculation
that will be computed at each time point, After the arc
éorner point defined by SQCQ, the secondary engine

will continue to burn until BECQ,

BECQ® may be defined by any reasonable cut-off
condition.
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5.3.3 Branched Sizing Problems

The branched sizing trajectory interface is designed for the flyable booster
only. The ground rules for branch probléhns described in Section 2 apply.
The sizing program automatically picks up the flyback simulation flag when

the trajectory input is set up for branching.

There are two basically different approaches to branched sizing problems.
They are made distinct by the choice of the payoff quantity. These are listed

below:

" Example 1. Payoff defined at injection

INJECTION
I

)11

If the payoff quantity is defined at the injection point, the orbiter injection
branch must be the last branch in the trajectory; i.e., Segment III on the
diagram. The atmosphere entry and flyback is indicated by Segment II

on the diagram. The entry and flyback branch should have at least one
constraint on its end point. The payoff should normally be injected weight
at the insertion point (payload optimization is not available in Phase II

sizing problems).

Example 2. Payoff defined at terminus of entry or ﬂybacvk segment

n

m

It is conceivable that a fixed injected weight may be desired with some payoff
quantity defined at the entry or flyback terminus. Payoffs such as minimum
range or minimum heating may be desired. In such cases, the orbiter
injection segment is the first branch in the trajectory.and the entry segment

is second, as shown in the diagram.
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5.4 PARAMETER HUNTING PROCEDURE ' ‘

The parameter hunting procedure employed in PADS is described in detail

in Volume II of this report. The algorithm was developed originally by
Powell. It requires no gradients and is set up to perform an unconstrained
minimization of a function of up to 10 bounded independent variables. This
hunting procedure may be used to vary any words in the Phase II sizing input
to achieve any payoff. The inputs for hunting, described below, are all con-
tained within the $DATAZ2 input with one exception, the hunting iteration
counter, IHUNT, which is in the $XX NAMELIST set.

Let j be the independent variable number

RVAR . Numbered independent variables

PNDX(j) Index code of independent variable
(see Table 5.4-1)

PAYX + index of payoff (see Table ‘5.4-1)'

+ means maximize

- means minimize

BUPP(j) - Uppef bound of independent of jth
variable

BLOW() » Lower bound

STEP(j) ' Step size for jth independent variable

IHUNT | Maximum number of hunting

iterations. If one inde'pendént
variable is used, only one iteration
is done

Note that IHUNT is contained
within the $XX NAMELIST set,
whereas all others for hunting

are within the $DATAZ2 set.

It is recommended that quasi-linearization sizing solutions be used when

performing parametei' hunting. There can be enough noise in steepest-

descent solutions to slow parameter-hunting convergence,
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Table 5.4-1
INDEXES FOR HUNTING PROCEDURE

FORTRAN FORTRAN A
Index Name Equivalent Name | Index Name Equivalent Name

1 TBI 32 TB20(8)

2 TB2 CBBQ@DY * 33 (9)

3 - TB3 34 TB20(10)

4 TB4(1) CFUEL(1)* 35 TB21

5 (2) (2)* 41 TB27(1) ISP(1)*

6 (3) (3)% 42 2) (2)*

7 (4) (4)* 43 (3) (3)*

8 (5) (5)* 44 (4) (4)% -
9  TB4(6) CFUEL(6)* 45 (5) 5y
10 TBS5 CHB@DY * 46 TB27(6) ISP (6)*
11 TB6 CLB@DY * 52 TB33

12 TB7 CSB@DY 53  TB34(1) MR (1)
13 TBS 54 (2) (2)
14 TB9 - 55 (3) (3)
15 TBI1O CSFAIR* 56 (4) (4)=
16 TB11 CSFUTK 57 (5) (5)%
17 TBI12 CS@XTK:* 58 TB34(6) MR (6)*
18 TBI13 CSHQRZ 59 TB35 NCREW
19 TBIl4 60 TB36 NENGS*
20 TBI15 CSPLAN 62 TB38 NPASS*
21 TB16 CSVERT* 63 TB39

22  TBI17 CSWING* 64 TB40

23 TB18 CTHRST* 65 TB41 RH@F U
24 TBI19 CTHST2* 66 TB42 RHQ@FU2x*
25 TB20(1) 67 TB43 RHQ@X
26 (2) 68 TB44 RHQX2*
27 (3) 69 TB45 SWING
28 (4) 70 TB46

29 (5) 71 TB47 T@VERC*
30 (6) 72 TB48(1)

31 (7) 73 (2)

* = Booster input
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Table 5, 4-1
INDEXES FOR’ HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent Name | Index Name Equivalent Name
74  TB48(3) 104 TB53 VFUTK2
75 (4) 105 TB54 VOXTK
76 (5) 106 TB55 VOXTK2
77 (6) 107 TB56 WGR®SS
78 (7) 108 TB57(1)
79 (8) 109 (2)
80 (9) 110 (3)
81 TB48(10) 111 (4)
82  TB49(1) 112 (5)
83 R) 113 TB57 (6)
84 (3) 114  SKB(1) K(1)
85 (4) 115 (2) (2)%
86 (5) 116 3 (3)%
87 (6) 117 (4) (4)*
88 (7) 118 (5) (5)%
89 (8) 119 (6) (6)%
90 (9) 120 (7) (7)*
91 TB49(10) 121 (8) (8)*
92 TB50(1) 122 (9) (9)*
93 (2) 123 (10) (10)*
94 (3) 124 (11) (11)%
95 (4) 125 (12) (12)*
96 (5) 126 (13) (13)%
97 (6) - 127 (14) (14)%
98 (7) 128 (15) (15)%
99 (8) 129 (16) (16)%
100 (9) 130 (17) (17)*
101 TB50(10) - 131 (18) (18)*
102 TB51 | vB@bY* 132 (19) (19)*
103 TB52 VFUTK 133 (20) (20)*
: 134 (21) (21)*

* = Booster input

e - A | mm e ® W T MRS g s = e
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‘ Table 5.4-1

INDEXES FOR HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent-Name | Index Name Equivalent Name
135 SKB(22) K(22)* 462 TB67 ANTANK¥*
136 (23) (23)%* | 463 TBé8 TYTAIL*
137 (24) (24)% 464 TB69 NLIST@®*
138 (25) (25)% 465 TB70 ASWEEP*
139 (26) (26)% 466 TBT71 WFRQST
140 (27) (27)% 467 TBT2 WFUTRP
141 (28) (28)%* 468 TB73 WQ@XTRP
142 (29) (29)* 469 TBT74 WSRTRP
143 SKB(30) K(30)* 470 TBT75 WDECAY
144 SCB(1) INDEX — 143+ I 471 TBT6 WF URES
443  SCB(300) To get SCB(1) 472 TBT7 W@XRES
C(1) = C(300)* 473 TBT78 WACSF@
444 BWSAVE(l) WWAIT(1) 474 TB79 WEUL®S
‘ 445 (2). (2) 475 TBS8O W@XLG@S
446 (3) (3) 476 TB81 WPOQWEQ®
447 (4) (4) 477 TBS82 WGASPR
448 (5) 5) 478 TBS83 WACRES
449 (6) 6) - 479 TB84 WPQWRS
450 7) (7) 480 WGR@SQ
451 (8) (8) 481 Q@TTOT
452 (9) 9) 482 WFUQX®
453 BWSAVE(10) WWAIT(10) 483  TBTO
454 TB59 LF 484 BTTOT
455 TB60O TPRATQ* 485  WQP
456 TB61 ASRATQ* 486  WABFUB
457 TB62 FXWQVS* 487  WFUQXB
458 TB63 NW L* 488  WDRYB
459 TB64 ITPS* 489 WGRGSB
460 TB6S . PHAMB* 490 WOQTHB
® 461 TB66 ANENGS* 491 VFUTUB
492 V@XTKB

* = Booster input
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Table 5. 4-1
INDEXES FOR HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent Name | Index Name Equivalent Name
493 VQ@THB 915 BB@DY
494 VBQ@DYB | | 916 cCRrROGT
495 VABFUB 917 CSPAN
496 LB@DYB 918 CTIP
497 SBO@DYB 919 GAL
498 SPLANB 1926  GSPAN
499 WQ@VRSB ' 921 HB@DY
500 WPAYLQ 922 LBQ@DY
501 WDRYQ 923 RTQ®D
502 WQFHQ® ' ' 924 SFAIR
503 WABFU® _ 925 SFUTK
504 VFUTKQ _ 926 SHQRZ
505 VQXTKQ® 927 SQ@XTK
506 VCAROQ 928 SPLAN
507 VQ@QTHO® 929 STPS
508 VBQDYQ 930 SVERT
509 LBODYQ 931 SWING
510 SB@DYQ® 932 SXPQS
511 SPLANG® ‘ 933 TDEL
512 WQ@VRSOQ 934 TRQQT
513 . WQRBTQ® 935 TTOT
514 WQ@RBTB 936 TTQ@T2
515 WRTRNQ® 937 TTQ@PTAL
516 WRTRNB 938 VBQ@DYA
517 WENTRQ® 939 VBO®DY!
518 WENTRB 940 VB@DY2
519 WLANDB 941 VCARGQ®
520 WLANDQ® : 942 VCREW
521 WCONTOQ : 943 VFUTK
522 WCONTB | 944 VFUTK2
945 VINSTK
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Table 5.

4-1 -

INDEXES FOR HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent Name | Index Name Equivalent Name

946 VLGBAY 976  WELCAD
947 V@THER 977 WEMPTY
948 - VOXTK 978 WENGMT
949 VOXTK2 - 979 WENGS
950 VPRQOP 980 WENGS2
951 VSTRUC 981 WFAIR
952 ABFSYS 982 WEFCQNT
953 WABFTK 983 WFDCAY
954 WABFU 984 WFRQ@ST
955 WABPR 985 WFU2(1)
956 WACRES 986 WFU2(2)
957 WACS 987 WFU2(3)
958 WACSFO® 988 WEFUEL(1)
959  WACSTK 989 (2)
960 WAERQ® 990 - (3)
961 WAUXT 991 (4)
962 WBASIC 992 (5)
963 ~WBODY 993 WFUEL(b)
964 WBPUMP 994 WFUL
965 WCARGQ® 995 WFUL®S
966 WCOMM 996 WFUNCT
967 WCONT 997 WFUQ®X
968 WCQVER 998 WFURES
969 WDECAY 999 WFUSYS
970  WDISTI1 1000 WFUTK
971  WDIST2 1001 WFUTK?2
972 WDGCK 1002 WFUTQT
973 WDPLQY 1003 WFUTRP
974 WDRANS 1004 WGASPR
975 1005 WGNAV

WDRY
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Table 5, 4-1
INDEXES FOR HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index '~ Name Equivalent Name | Index Name Equivalent Name -
1006 WHORZ | 1036 W@X2(2)
1007 WHYCAD 1037 W@X2(3)
1008 WINFUT 1038 WOQXID
1009 WINQ@XT 1039 WOQXL®S
1010 WINSTK 1040 WQ@XRES
1011 WINST 1041 WQXSYS
1012 WINSUL 1042 WQXTK
1013  WJIET(1) 1043 WQXTK2
1014 (2) 1044 WOXTQT
1015 (3) 1045 WQ@XTRP
1016 (4) 1046 WP
1017 (5) 1047 WPASS
1018 WJET(6) 1048 WPAYL
1019 WLANCH 1049 WPERS
1020 WLG 1050 WPQ@WCD
1021 WL®SS 1051 WPQWER
1022 WLRD 1052 WPQWFQ®
1023 WNACEL 1053 WPQWRS
1024 W@DCAY 1054 WPQWTK
1025 WQIL 1055 WPPRQV
1026 WQILRS 1056 WPREIG
1027 WQRSUL 1057 WPROP
1028 WQVERS 1058 WPRSYS
1029 W@X(1) 1059 WREFUL
1030 (2) 1060 WRESID
1031 (3) 1061 WRESRV
1032 (4) 1062 WSEAL
1033 (5) 1063 WSECST
1034 WQX(6) 1064 WSQRCE
1035 W@X2(1)
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Table 5.4-1
INDEXES FOR HUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent Name | Index Name Equivalent Name
1065 WSRTRP ' 1096 WMNFTP
1066 WSTAB 1097 WABFUC
1067 . WSURF _ 1098 °~ WACQRS
1068 WTABC 1099 WACFRS
1069 WTHRST 1100 WPWQ@RS
1070  WTQ® | | 1101 WPWFRS
1071  WTPS : 1102 A LD%¥%
1072 WVERT : ' 1103 FBPA R
1073  WWAIT(1) 1104 IDVELQ% %k
1074 (2) 1105  ISLB#*#*
1075 (3) | 1106  ISLQ@H**
1076 (4) 1107 IVACB*¥*
1077 (5) 1108 IVACQ***
1078 (6) 1109 PERISPx
1079 (7) 1110  QMXX##*
1080 (8) 1111 QMXS#ix '
1081 (9) , 1112 SFC¥k
1082  WWAIT(10) . 1113 SLV@UT#ix -
1083 WWET 1114 CQPIES*#*
1084 WWING ' 1115  SYNIT*%*
1085 WZRQ@FU 1116 TFCTRB*¥*
1086 WABTRP 1117 TFCTRQ@*%%
1087 WABRES ’ 1118 TQ@LMU**
1088 WMN@GTP 1119 TQ@LTW *%%
1089 WMNFTP 1120 TRATIQ***
1090 WMNQ@RS 1121 TW L%
1091 WMNFRS 1122 TWLQ@I%0k
1092 WACOQTP 1123 WTQUT**
1093 WACFTP 1124  FIRE*#%%
1094 WPWQTP 1125 BQQ@TW ik
1095 WPNQ@TP 1126  VCRUSE***

vvvvvvvvv
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Table 5.4-1
INDEXES FOR HUNTING PROCEDURE (Continued)

* = Booster input, **

= Orbiter input,

FORTRAN FORTRAN

Index Name Equivalent Name .| Index = Name Equivalent Name
1228  T@20(2) 1269 T@43 RHQ@X%%
1229 (3) 1270 T@Q44 RHQX2%*
1230 (4) 1271 T@45 SWING
1231 (5) 1272  T@®46

1232 (6) 1273 T @47 TG VERCH*
1233 (7) 1274 TQ@48(1)

1234 (8) 1275 T @48(2)

1235 (9) 1276 (3)

1236 T@20(10) 1277 (4)

1237 T@21 1278 (5)

1243 T@27(1) ISP (1) 1279 (6)

1244 (2) (2)%% 1280 (7)

1245 (3) (3)% 1281 (8)

1246 (4) (4) 5% 1282 (9)

1247 (5) () 1283 T@48(10)

1248 . TQ@27(6) ISP(6)%: 1284 T®49(1)

1254 T®33 1285 (2)

1255 T@®34(1) MR (1) 1286 (3)

1256 (2) (2)3% 1287 (4)

1257 (3) (3)w 1288 (5)

1258 (4) (4)%% 1289 (6)

1259 (5) (5% 1290 (7)

1260  T®34(6) MR (6)%% 1291 (8)

1261  T®35 NCREW 1292 (9)

1262 T@®36 NENGS 1293  T@®49(10)

1264 T®38 NPASS 1294  T@50(1)

1265 T®39 1295 (2)

1266  T@40 1296 (3)

1267 T®41 RHQF U** 1297 (4)

1268 T@®42 RHOF U2*¥* 1298 (5)
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Table 5,4-1
INDEXES FOR HUNTING PROCEDURE (Coritinhed_)

FORTRAN ‘ FORTRAN *

Index Name Equivalent Name | Index Name Equivalent Name
1127 NXFQ@B** 1 1156 VFLY1%%=

1128 PRNT Xk 1157 VFLY2#%%

1129 FSECH** 1158 VFLy3#ss

1130  CLVGH** 1159 TWQ@X(1)%*

1131  DRNG#** 1203 T@1 |
1132  SQLID*** 1204 TQ2 CBB@DY:**
1133 As##x 1205 T@3 .

1134  BS##* 1206 T@4(1) CFUEL(1)#*
1135  SISP# 1207 (2) (2% '
1136 SINERT*** 1208 (3) o (3)x
1137 SAE*#®% 1209 (4) (4%
1138 TSB@** 1210 (5) | (5)%%
1139  FLYBCK#¥* 1211 TQ4(6) * CFUEL(6)*%
1140  WPQREQ##* 1212 T®5 CHB@DY**
1141 . WQREQ*** 1213 TQ6 CLB@DY**
1142 GWREQ#* 1214 TQ7 CSB@DY**
1143 FBFUEL%¥ 1215  TQ8

1144  CA%% 1216  T®9

1145  CB##* 1217 T@10 CSFAIR**
1146  WFLYX*# 1218  TQ11 CSFUTK**
1147  RT*#% 1219 T@l2 CSPXTK**
1148 R1** 1220  T@13 CSH@RZ**
1149 R3*** 1221  TQl4 :
1150 SFC1#%% 1222 T@15 CSPLAN#*
1151 SFC2%%* 1223 TQ16 CSVERT**
1152 SFC3kk 1224 TG17 CSWINGH*
1153 - ALDI#RE 1225 TQ@18 CTHRST**
1154 ALD2#%%% 1226  TG19 CTHST2#*
1155 ALD3*** 1227 T®20(1)

" k% = Orbiter input, Ak = Synthesis input
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INDEXES FOR HUNTING PROCEDURE (Continued)

Table 5.,4-1

FORTRAN |  FORTRAN |
Index Name Equivalent Name | Index = Name Equivalent Name
1299  T@50(6) 1329 SK@(13) K (13)%*
1300 (7) 1330 (14) (14)%*
1301 (8) 1331 (15) (15)%%*
1302 (9) 1332 (16) (16)%«
1303  T@50(10) 1333 (17) (17)%%
1304 T@51 VB@DY 1334 (18) (18)%#
1305 T@®52 VFUTK 1335 (19) (19)%
1306. T@53 VEFUTK2 1336 (20) (20)%*
1307. * T@®54 V@XTK 1337 (21) (21)%**
1308 T@®55 VOXTK2 1338 (22) (22)%*
1309 T@56 WGR@SS** 1339 (23) (23 )k
1310 "~ T®57(1) 1340 (24) (24) %
1311 - ©(2) 1341 (25) (25)%*
1312 " (3) 1342 (26)" (26)%*
1313 (4) 1343 (27) (27)%%
1314 (5) 1344 (28) (28)%*
1315 TO57(6) 1345 (29) (29)%+
1316  T®66 ANENGS#* 1346  SKQ@(30) K (30)%%
1317 - SK®(1) K (1) 1347 SC@®(1) INDEX = 1346 +J
1318 (2) (2) SCP(300)  to get C(J)**
1319 (3) - (3) 1647 QWSAVE(l) WWAIT(1)
1320 s (4) (4) 1648 (2) (2)
1321 (5) (5) 1649 (3) (3)
1322 - (6) (6) - 1650 (4) (4)
1323 (7) (7)o 1651 (5) (5)
1324 (8) (8):k 1652 (6) (6)
1325 (9) (9)%* 1653 (7) (7)
1326 (10) (10)%* 1654 8) (8)
1327 (11) (11)% 1655 (9) (9)
1328 (12) (12)%* 1656 QWSAVE(10) WWAIT(10) .

Orbiter input -
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Table 5 4-1

INDEXES FORHUNTING PROCEDURE (Continued)

FORTRAN FORTRAN
Index Name Equivalent Name | Index Name Equivalent Name
1657 T®59 LE#% 1669 TQ@72 WFUTRP
1658  TQ60 TPRATQ 1670 T@73 W@XTRP
1659  T@6l ASRATQ** 1671  T@74 WSRTRP
1660 T@62 FXNOVS** 1672 TQ75 WDECAY
1661 TQ@63 NW L% 1673 TQ@76 WFURES
1662 T@64 ITPS* 1674 TQ@77 WQ@XRES
1663  T@65 PCHAM*? 1675 T@®78 WACSF®
1664 TQ@67 ANTANK?* 1676 TQ79 WFUL®S
1665 T@68 TNTAIL** 1677 T®80 WOX LGS
1666 T@69 N LIS T @** 1678 T@81 WPQWF@
1667 TQ@70 NSWEEP* 1679 T@82 WGASPR
1668 T@71 WER®ST 1680 T @83 WACRES
1681 T@84 WPQWRS

#% = Oribiter input |
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Section 6
GLOSSARY OF INPUTS

This section contains a complete glossary of inputs for the PADS. These

are listed alphabetically in Table 6-1. All inputs to PADS are floating
point numbers, F; however, if input in fixed point, I, the NAMELIST pro-

cessor will automatically convert to floating point.
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Section 7
SAMPLE PROBLEM

This PADS sample pfoblem yexernplifies a Spaée-- Shuttle optimal orbital
injection trajectory solution. The sample Space Shuttle configuration has a
recoverable orbiter with an expendable external fuel tank and multiple solid
booster rockets. Both orbiter and solid rockets thrust until the solid fuel is
expended., At this point the solid motor cases are dropped. The orbiter
engines continue to thrust until orbital injection is achieved. This configura-
tion also carries abort engines which are dropped at a prescribed time during

boost.

The simulation of this vehicle uses the parallel burn option while both solid
booster and liquid orbiter engines are operating. The liquid engine is
gimballed, whereas the solid motor is not. Aerodynamic, base drag, and
fixed-engine moments are balanced by the gimballed engine. After the solid
rockets have been dropped, the parallel burn simulétioﬁ is no longer required

and only the aerodynamic and baée. drag moments are resolved.

The aerodynamic coefficients required for this simulationinclude CLQ; CLo’ CDo’
k, C , and Cg . Additional tabular data include the solid rocket motor

’ ./‘(a, [, &6}

net vacuum thrust versus time and the base drag as a function of altitude.

No aerodynamic trim is used; hence, the trim blend factor, j, is not input.
Tables for center-of-gravity travel versus vehicle weight are also necessary

for this simulation.

The trajectory is divided into 6 arcs. The characteristics of each are

described below,

7-1
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‘Characteristic

Vertical rise for 12 -sec; initiation of parallel burn. ,

2 Optimal duration pitchover with an estimated arc time of 20 sec.

3 Gravity turn control initiated; arc ends at point where abort engines
are dropped.

4 Dummy 30-sec arc where gravity turn control continues.

5 Gravity .turn control continues to solid motor burnout, at which
.point the solid motor cases are dropped. .

6. Optimal control orbiter injection arc.

The computer output for this sample p'roblem follows. " This has been
notated by hand to indicate the meaning of the output as the solution

progresses and also to show key input quantities.
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z carel v
sesMARK TIME AT LCCATION 1 Ta57,047 61-57.547

SXX BLsy e o

SEND .
$XX GRW32,14655, FRe20923738,2, NARCs6,, PRCOsY,,CMGZN7,292158E#5, ,az;ALI oLLfi
Y TNCDO{LIN 1,, TNFK(1)82,, TACLO(A)a 3,,  TACLALLIF 4,y . - .
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1.29,,2695,,3,.12475,1,%,424,249.225+3.5.209:%44¢381,7.5,,165,50.1.265,
TFK(1,2)s 04 11349,,2 113488, ,4 ,,346,.6 1e3440,7 14336,,8 [

49, 3008,1, ,,29 .4.4 ,.28
1.4,,268601,5,:294,1,6 ,,299,1,7 ,.,34 41,8 ,4375+1,9 ,,342,2.1
1 336,2,3 4,2064,2, 9..‘1 14, ,.‘ 6:5. 1.484,7, .519,50, -05410

TCLO(L, D) 0..°.DB..2 19,083,46 ,»,0855,,78,+,0905,,8,=,0985, - T = T TR

82%,2,105,,85,9,115,,9,%,12,,95 194322,4978,°,122743.°,123,
1,0%,2,1225,1,075 j*,121,1,1,#,119 ,1.2,%,404 ,1,3 4=,093 ,1,5,
=072 Ai E,0,0588 ,1,9 ".ﬂ§7‘ 2.1,2,053, 2,4,9,0%03, 2,7,«,0G808,

2.9, '.05271 3'1!'|0551 3-"'.057: 3.5.'-0’7303.50'.05720 4.:':0”0
‘v’l.l5557l 5.:'.05407.:'.0505.!&.".0l60

TCLAC4,4) 3 0,,,0555,,2,,U556 ,,% ,.0863 , ,6,,0%67 , ,7 , ,0574, e

.8, ,058 , ,8% ,,0805 ,,9 , ,083 , .95 ,.,06%4 , 1, , ,0655 ,

1.05 ,,0653 , 1,1 ,,0638 , 3,2 , .0615 » 1.4 4 40578, 1,7
054 4.2, 40505 4 2,8 , 04%7 048 o 4., L0385 , 5,

0328 , 7,, 4028 , 50,, .U26,

TCMOC3,5) 5 0,940002,,2/,0003,,4,.0045,.6,,008,,7+,011,.,8,,016,

B85, 4025, ,87,,04%5,,9,,05,,95,,0%3,1.,.054,1,05,,053,1.1,,.04%, R cemm e e e
1'2000‘01-‘||“211|7i|004511|9l'n°0102-o'c003'2125!'!00602."'-00675
2:5)0,0068,2,699,006,2,75,»,0038,2,8,~,002, 2,9,.002%, 3,,,005,

3.25,,.01 1 8, . 0133,4,,,017,4.8,.010,58 02+ 6,4402,50 03«

TCV‘(S 6)' 0..-.012:.2,-.0122..4,-.0124u.6.-.0128v-8:-.01Q5.-9n
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2.5,=,0043,3,,,0005,3,5,,003,4,,,0084,7.,,002,580,,,002,
JAER(1)e 3,, JPRO(1)s 3,, SREV(l,' 3420., DREF(1)269,7 ,
XCGR(1)m BB, 42, 20GR(1)s 8,187, XE(1)m 154,942, ZE(11824,028

TNXGOW(6) a8, TAXCGU(4)® 9,, TNXCGW{1)® 10
ruzcnwte»-1i:.TNzcent4a-15..Tnzcnut1)-1s.:' CLotu 7/ ;MAAM%; *@ZAJ

CTXCGW(1.8) » 355600,,417. 17;154!38!.;670420 . N

TXCGHW{1,9)21916688,,73, 17,3637717.,70 33
TXCGw(i,1u)e 3720217..60..4422456..80.53.5505839p61.25 ’
TZCGH(1444)8339600,,+38,5,1%443A8,,4,33,

TICGY(1,12)91916688,,4,59,3637717,,4,83,
TZCGY(1,13)93720217,,%,25,4422456.,5.22,550983%,:5,17,
AEXIT(12m134,673, THULT{2) 01, XISP(1)= 450,648, FRATE(L)e1,395749689C6, . . . _.___ _____.

TNDBK(1)#7,, 28D(1)210,+2BD(6) 024,028,
TDBK(1,7)s =12,420004410000,+35000,12000C.,750004s250009110000,9 Bane oy okl
22500 ,,130005,428500,,440000,,29000,+343000,,30000,,440000,,33000,,

130000,.35000,,120000,,40000,,302000,.%50000,,72000,,60000,,48000.,
70000.;33u00.-50000-p19000.a90000.110000--110000:0‘000.v190000-n
0.-160060.;0.. 170000;! Oclzﬂonnnﬂcl O4s - e e

TMULT2(1) =1, , AEXIT2(1)9296,354,X16P2{4)8262,, TNFVR(1)m14,,
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Fhiied Valdas
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“

I e ol oo
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GMAX(’)I:L; %A:W W acedmnation 2
IMODEL4in 3, 8, b, s dosley Oao coudiel sncadn

GMDOT(s)® 0,,»,23,

Pusiiie st MW %wi;, mA./

PH3(1103,47,, /ﬂ
PHACLINE,, 7.,
PHR{Y )RS .,
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TcoN“;01)F°»0'9.;10.'75|12°.197|l”-)5‘ 5,600,259, 5!°°|l45 5,78.,
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MCDCNMNELL COUGLAS ASTRONAUTICS COMPANY « WESTY ) ‘ T
(:) TAETCP COMPUTER PROGRAM-P1551

T TGeomaL BaTa T
THIS wILL BE A ST,D,«0L1N RUN
GRAVITYs 32,14655 FARTH SANILSe 20925733.20 RCTAT  RATEX  7,292198E=-08 REF, LATIT = <0,0000 REF, LOANG, * =0,0000

REF ,AZIME  »0,0000

TTAELE NC, 4

Xs 0. F(X)® £,2500U00E=02 v{X)s 0, e s e
2,00CC00C0EmCY £,3560000E=-02 2,7502053E+04
3.0000CC0E=DL £,4750000E-01 ®6,6912327E401
e $.000000CFw2y . 8,5000000FEe02. . _______4,4247288Fs04
5.000000CE=02 f,6300000E=02 =1,1796493E+01
6.000000CE=CY #,A0C0000E=02 3,1795167€C0 e ZZAlIQ
7.000C00CE=G1 ®,1000000E=02 ®1,4137379€E-91 D A - - —
8.00C000CE»CY 9,70000C0Fe(7 ©8,1402151Ee)1 @
8.5G0C00CE=51 1,0090000E~C1 7,3268766E+00
— e —9.000000CEwLY . 1,16CQ000Fw01 ____  _»1,6134850£e00
9.5C0000VE=C1 1,5000000E=01 4,4487063E401
1.0000000E400 2,40000C0E01 ®4,1934769E+01
1.,130C0CC0EeCy 2,48000C0E=Q1 1,8779957E01 [ . e e e e
1.150000CFReDu 7)495000NEwQ1 *5,0848931E+00
1.20000CCE#Q0 2,50500C0E=01 - - 1,42971795E01
e 1,25DDDCCEenD . 2,A9500(00EeD1 . _. 22,17978721FEw2q
1.50000C0F+0v 2,4000000E=01 6,6005315E02
2.0000000E%0, ?,2500000E=01 6,9734094Ew(3
3,00C0000E*CH 2,0500000E#01 6,0771142Ee(03 | e e e e e = - .
5.000000CE«Cy 1,8100000Ew01 2,2819526E=03
7.5000060E*CG 1,8500U00F=01 3,6327919E=04

— . 5.000000CE#cy _______ 1,6500000Fw01. a,
TAGLE NC, 2

Xs 0. F(x)s 3,4900000E=01 ¥E{X)e 0,
2.000C00GE=Q1 3,485000CFk01 *7,1008047E-02
. 00CCCEeDY . 3,480000LFw03 . =1 ,5967813Ea(2

6.0000CCOE=CY J,4100000E=01 =2,4012070E~C1
7.000C00C0E=CL 3,36000CUE=Q2 ®2,7340171E(2
8,00000C0EeCy 3,29000CPE=01 *8,%051861E=01 .. e e -
8,500000CE»01 3,20000C0F«01 *R,0422080E+00
9.0000000E=04 3,0050000F«01 7,81935:G5E«00 /é q{ ‘ é
1,00000GCFeLD 2,9000000F=01 ©2,336947%F 00
1.100000CEeCC 2,8000000E=01 1,8284395E+00
1,2000000EeC0 2y7750000E=01 =4,7681034Ew01
1,3000C00E+00D 2,7800000E«01 1,8788049E+00 e e e e e e e
1.4000000E3¢ ?2,8860000€e01 =9,7639724E=04
1.5000000Ee0¢C ?2,9400000E~01 »],0852129E¢C0

. 1,8000000Fe0G 2499C0000Fm01 5,0792490E¢00
1.7000000E+00 3,4000000Ew0L ?2,3682171E00
1.80000C(0E*00 3,7500006E=01 *1,8152117E+01 :

s . . .1.,90000C0EecD 3,12000C0E®01 1,1440252E+01 L e i e e [
2,10000CCE«60 3,3600000E=01 2, 7446972E400
2.30000G0E*00 X,6400000E»01 1,3853802E-01

s 2,90000C0Ee00 A'mnnnnnr:.m _ -n'nmsunn:.nz
4,000C00CEeQOC 4,5600000E=01 5,9377842E-03
5.000000CF+0C0 4,8400000F=01 ®1,1195034E~02

2 e 140000000E®LD . - 541900000Ew01. - . .wB B37T7960E~04 _ . .

5.000C00CEeCe . 3,4100000E=01 0,



TABLE NC, 3

A
<:> Xs 0, - F(X)n=8,0000000E=02 Kex)e 0y,
2 nnnnnnns-m cereee-®B40000C0NERG2 .. . __3f3833191£-cz.n_ - e
6.0000000E~01 =8,5500000Ee0? «1,9524957E-01
7,5000000E=01 ~9,0500060E=02 -4,5827503E=01
B.000C0C0ERDY -a'qsnnnnn:.np 41:_1_050‘595001
8.2500000E~C1 =1,0500000k=02 °l,83304C7E00
8.500000CE=01 ©1,1500000E=01 1,2815814E%(1
o 9.0000000Ee0% . .=1,2000000Ee03. . . 8 B30S2ILEN00 o e
9.5000000E=03 «1,2200000E=01 9,0627797E=C1
9.7500000E=61 -4,2270000E«01 7,0337842E=01
1,0000000E400 -11230nnnn:.n1 1'211_208!45-01
1,0500000E400 «1,2250000E=01 1,9276858E+00
1.0750000E¢ QU »1,2100000E=01 1,9346874E=C1 d / 46
e 1.1000000EeQ(. .. _.._._..._=1,1900000Ee01 .. __ . ..2,0¥84393E400 . Ly Katle . - ~
1.2000000E400 =1,0400000E~01 *1,0944654E400
1.30000C0E+00 ~6,30000C0E=02 e1,2057764E°01
1.5000000Fe00D -7'1nnnunm:.n2 B.9858420E=0Y
1,B80000C¢0E#00 «3,8800000E=02 «3,3616693E201
1,90000C0E+00 =5,7000000E=02 1,0243878E=01
—  __2.10000C0Ee00 .. *5,3000000Ee02. .. ®7,9232B73E%02 . .. . ._._. o _
2,4000000E+C0 «5,0300000E=02 .2,4182944E=32
2,70000C0E#00 »5,08000C0E»02 3,7368683E=02
700000E=02 1388218 7Em02
3.1000000E#00 «5,5000000E«02 2,4897354E=02
3,4000000E#00 «5,7000UC0Ew02 2,1596943E%02
. 3,80000C3Ee0u . . . #5,7300000Es02 .. _ ._. . ..9,6692612E=C3. T . . -
3.8000000E400 «5,72C0000E=02 »2,7398754E~04
4,0000000E#00 =5,7000V00E~02 6,4266888E=03
4.%000000Fe03 8 ,%700000E=(2 1+31400644F=0Q3
5.0000000E#00 «5,4000000E=02 *2,0661543E=03
7,0000000E400 «5,0500000E=02 n6,3330939E08
o %.000000CEedi ..__. . _=4,6000000E€02 . ... 0p.. .o — . ... e - e
TABLE NC, «
X= 0. F(Xx)s 5,85060000E=02 M{xX)s 0,
2.0000000E=01 8,5600000Em02 1,3396640E%02
— . 5,000000GE=01. _ . B,4300000Em02 . #7,9887999E=03. _ — . S
6.0000000E=01 %,6700000E«02 1,2372048E~01
7,0000000E+01 5,7400000E=02 »3,0689312E=01
8.0000000FEwY sjannnnnns.nn Lﬂ‘}ﬂﬁ?nﬂonn
8,500000CE+03 6,05C0000Em02 »3,6932570E=01 I8 / lé
.9.0000000E«C1 4,3000000Em02 4,3345080E%01 A
e .9.%000000Er01 .6,5400000E=02 »1,6044779E000 - - S
1.0000000E400 6,5500000E=02 4,6448920E01
1.0%50000CE#CY 4,5300000Ee02 »9,7335960E°04
1.400000CEe00 A JAGCONDNE=(? Z!fﬂ.ﬂS'IQilE-[M
1.200000CE+00 6,1500000E=02 *2,0257533E=02
1.4000000E+00 5,7800000E=02 4,1283043E%02
e 3.7000000E€D0. .. B4400DDO0E#Q2 . »7, 43BASIFE=0] . : R
2,0000000€+00 5,0800000E=02 R, 4707730E*03
* 2,5000000E00 4,5700000Ew02 2,1565988E03
s 3.0000000E200 'Lrymnnnn:.np 4'5025317FIDL
4.000000GE+00 3,6500000E02 4,1320549E=04
5.0000000E+00 3,2500000E«02 1,0443464E%03
4 . ._7.0000000E%00. . .. 2,B000000ERQ2..... 1,1035819E=04 . B S
5,0000000E401 2,6000000Em02 0y




/2:33 ——— TABLE NC 5
) g hl M
X® 0, F(¥)®» 2,0000000E=04 M(X)s €,
2.000000CEnD1 3,0000000Ee04 1,6046823E~01 B
4,000000CE=01 4,5006000E03 =2,6672904E=02
6.000000CE=01 A,0000000E=03 ®1,5797661E=01
¥ 7.0000000E=(1 1,1000000E~02 1,7516058E00
8.000CC00E=(1 1,600000CE=02 =5,6484453E+00
8.5000C00E=01 2,5000000Ee02 4,5987461E%01
8.700000CE=QL 4,5000000E=02 =6,1791112E+01 ——————
9.0000000EwG3 %,0000U00Em02 8,6454007E400 T
9.500000CE=C1 5,3000000E=02 «3,3906347E00
1.0000000E«0D R, AD0N0CODERQ2 1.17085820FE=01 . ... _
1.0500000E+00 5,3000000F=02 *1,8776181F+00
1.100000CE+Q0 4,9000000E=02 15,9341416E=01
1,2000000E+00 4,0000000E=02 ®2,4143343E=C1 - - ————
1.400000CE*00 2,0000000E=02 3,2759321E~01
1.700000GE*00 4,5000000E=03 3,5644929E%52 C? If 44
—— 1.9000000€£0. .. __ =1,0U00000Ee03 __ __ _ 5,5385%46F=02 O
2.000000CEs 0 ~3,0000000E~03 4,6336865E-02
2.2500000E#C2 *6,0000000E=03 3,9934560E%02
2.4000000E#D0 =6,7000000E03 3,0209050E«C3 e S
2.3000000E¢G0 =6,80000C0E=03 1,4499363E=01
2.6000000E*20 *4,0000000E0L3 ®4,2995445E=02
2.7500000E+00 . =3,8000000F=03% ;!'13322'!95-01
2.800000CEQC «2,00000G0E=03 1,8240720E%01
2.9000000E+0C 2,3000000F~03 «2,8388279E=C1
3.,000000CE*00 5,0000000E03 "8, 8760342E~03 _ I —
3.2500000F%C0 1,0000000F=02 *3,5193988E=C2
3.5000000E¢0L 1,3300000E=02 »1,5548018E02
4. 000000CFeCs 1'7nnnnnns.n9 -H'_JEBQMBFUD\
4.5000000E%C0 1,9000U00E=0? *3,8161390E=C3
5.000000CEGO 2,0000000E=02 =3,3764823E~03
6.000000CE*QD 2,0000000EnD2 3,7516470E=08 e
5.0000000E+01 2,0000000E=02 0,
TABLE NC, &
Xz 0. F(X)mel,2000000E=02 MEX)e 0,
2.000003CE=C =4,2200000E=02 »3,9957049E-03 . I - ) .
4,000000CE=(Y *1,2400000E=02 1,5982849E~02
€.0000000EwCY «1,2800000E=02 «3,9935573E=02
- B.00N00Q0Fe - 0000EnQ2 1,4875942E=01
9.0000030E=C1 -4 ,7500000E=C2 ©2,0026857E+00
9.500000CEnGL «2,2500000E=02 3,31859523E+00
9,700003CE=C1 *2,3300000E=02 2, 2845199E=01 e ) g v R
1.0000000E+00 *2,4000000E9D2 1,8687765E+00 C:727 KZ4ZZ;
1.0500000E4¢9 =2,3200000E=02 *1,1164137E+00 o
— . 1,3p000000Fepg «2,2500UGQE=p2 2., 3598782E¢00
1.1500000E#00 «1,8700000E=02 R, 8309898E=)4
1.2500030E¢C0 *1,4500000F =02 »5,7064213E=01
1.4000000E%0G »1,5500000E=02 . .3, 4420643E=03 . __ . . e -
1.6000000E%0C =9,0000000E=03 »3,0174089Ew04
1.800003CE+30 «6,5000000E=03 6,2757439E=C2
2,0000030FAG =4,5000000E=03 ®2,4287688E=02
2.500009GE%0? *1,3000000E~03 *2,9739380E=04
3.0000030E*00 5,0000000E=04 ®8,1227599E=03
e ....3,5000000E*90 1,00G0000E=03 1,5884332E=08 . _ e e
4.0000000E»0C 1,4000000E=03 «6,3097312E=04
7.0000000F+03 2,0000000Ew03 7,5347321E=06
5 5.0000000F31 2. 00G0000E=0Y Q




e

TABLE NC, 7

Xs-1.0009000E4¢1 F(X)® 2,0000000E03 MiX)s O,
1.0000000E#04 3,500000CE#04 ©7,4102330E08
: DE#04 . __7,5000000Ea0d4 " 7,1853985Eald
2.5000090E404 1,1000000E«05 “5,6300B62E=04
2.7500090E404 1,3000000E+05%  4,3409808E~G3
fe . ..2.B800000E404 1,4000000E#05 ®1,0979343E%02 i . 3 e
2.9000000E+34 1,4100000E«05 »2,8056049E=C3
3.0000000E+¢4 © 1,4000000E+05 «1,0926140E-03
Y 3,3000000E404 1,3000000EQS »8,1772761E=04
3.5000030E+04 1,2000000E0% ;.27559105-04
4,0000000E404 " 1,0200000E05 © #3,0074443E=05 .
e 5.,0000000E04. . . 7,200000DEe04 . ... 8,6443777E-08 Z%g nersn o ldbitude. S
6.0000000E404 4,80C0000E04 4,4299334EnCS / (!
7.000000CE404 3,C000000E04 9,63588B8E=05
B8.000000CE+04 1f9nnnnnnﬁgn4 -0‘134RRARFHBA
9.000000GE#C4 1,0000000E¢04 4,2580689E=05
1,100000CE+05 4,0000000E+03 »2,B745330E=C6
e 1.8000000E#05._. __. ...._ .0, e ©7,3332698E=06 . ) . e
1.6000000E#05 9, *1,8345637E708
1.7000000E#CS 0, 4,9852274E=09
— 2.0000000F&04 0, 2,
TABLE NC, 8

TABLE NC, 40

“Xs 3.5560000£495 FIX)® 1,1707000E402  M(X)m O, Xeg vorous wespht- T
1.5443880E406 6,7420000E401 Gy Lot ane &
TABLE NC, 9
e XN_1.9168880E406. .. F(X)® 7,3170000E401 .  M(X)u O, Xco - verowe, qv42743l e
3.6377170E406 7,8330000E401 o o

Xe 3.7202170E+0¢ F{X)s 8,0000000Ee01 riX)w O, X .
e 30 4224360E 006 .  B,0530000Ee0) ®1,5144577E%13 Ca Verauo 2039de. e
5.5058350E¢06 B,1250000E01 0, 7;,, N ¢ Ahseg) 3
TABLE NC, 34
Xs 3.3560000E¢05 FUX)» 3,8500000E01 FiX)e G, = eedino A
. 1.5443B80E 06 . .4,3300000Ee00 G, . e - ez 5 - . —
ok
TABLE NC, 12
X» 1.9166880E406 F(X)u 4,5900000E+00 K{X}s G, Yeracs Tres
3,6377470E406 4,83U0000E+00 Co bt ﬁf’iz
e . 7(02. Qarce s . e
TABLE NC, 43
Xa 3.7202170F¢34 FeXym %,2500000E200 MiX)z 0,
4.4224%60E#36 5,2200000E¢00 *5,7650669E=15 Zeq YLrIU0 2
5.5058350E+86 %,1700000E00 0, Lo ), ) 3




TABLE NC, 14

v

S@lg(-dtcALPF P Al ltint ¢Z;44f

Xa_0 F(X}a 7,2479120Ea06 MiX)m 0,

4,0000000E%01 5,3214180E#0¢ ¢y o 7 2
- TABLE NC, 15
® 0. FiX)e 6,0920160E+04 rix)s 0 .

s * 5. 0000000F«00 B:A519t=15.na ! 5:935125450n1 41’4!%14141¢é:y} WOttt a]
1.4000000E#08 5,5622687E#06 ®2,0017880E402 fee
1.5000000E®0s %,36950804E006 8,9880523E+02 ¢4“*‘4‘% /LW s

.. 1,5300000E#04 5,3551317E¢08 w2,2672338E¢04
1,5800000E%021 5,3340505E906 7,2012293E+04
1.620000CE+04 5,3214180E406 6,5502925E+04

2 1.4200000E401 5_1?1‘1RDEABA .g'uaunsam
2,0000000E+01 5,3214180E¢06 3,1488369E¢C2
4,0000000€+01 5,3214300E06 0,

TABLE NC, 16
Xs 0, FLX)s 5,3244180E«06 M{X)s. 0,
3.000000CE*91 5,3214180E+08 ©B ,47T77427€e00
5.9000000E03 5,3214180E406 3,4495643Ee01 1 / 44194
OO 5,9500000E%01 3,3214180E¢0¢ «3,5787767E+03 o< YrAciit
:~Oggggugg‘01 ;.32141532006 1.428061$E°00
.0 0GE+ 14180Ee06 »%,35430669E+04 ] .

3 . : Es 08 -5:35495“5.“ M Wbé»«d »A" Qe
6.2000000E401 5,25240408E¢0¢6 1,4304369E+04 /
6.2500000E403 8.21708978EeDs o3, 0680227E+03 /

e _6.3000000E%01 . %,1833911E06 3,6796229E402 ¢ s -
6.7000000E401 4,9073374Ee06 ®3,6943096E+02
7.,2000000E0CY 4,8622702E«086 1,0355823E«03
2,300003CE01 4,4932568E008 . =
7,4000000E404 4,4242433E0 06 4,1283399E¢C4
7.500000CE+01 4,3662860E4(06 3,1783064E04

emee . .7,700000CE#21 . 4,3862860E*06 ®2,1188709E03 - - —
9.0000000E%04 4,3862860E406 4




DATA FOR SURARC 3

SREF3, 420000823
—..—PRT MULTE . 2,0
QMAXS  =0),00
ALFMAXS® o(,000
LENGE 2 )

XE2®  15C,700
1SP 23 262,000
. IABLE NUMBERS

NOZ AREARY, 346730802
AT, OPTNR.L - . oo - . .
GMAXEa0,000
PHIMAX® 90,000
ZE2w 5,833
NNZ AR, 282,961540E+02

ce-GNY MODES._3 .

JSPr430,648 TH, MULTe® 4,00

DELTA Ts 2,00000
s < ARR,ORTA 3 3

_PRO_OPTN=
KAX LIFTae, HEAT RTas, aMpOT= 0,
XCGHEF= 86,420 ICOREFx 5,147 XENGs 154,937
+200 REMAXE @0, FRASER 1.30825406
FRATERS =0, THULT2E 1,08 GINBL ANGY 9370
2 BASE D= 10,000 JENGE 3

AERO A 4 ARRC & 3 AERD C o AERO D 2 AERQ E 6 AEROF 8 AERQ G 0 THRUSY 0 ISP LS O XCG6 10 ce 43
1 MWDA 0 AIRBRE 0 GASE D 7 THRSTZ2 14
DATA FOR SUBARC 2
SREF®3,420000E+03 NOZ,AREARY ,346730E¢52 1SPa4%0,648 THe MULT® 4,00 -~ .. BELTA Ya  2,00000
PRT MULTs 2,0 ATH OPTN® 3 CNT MODEs 3 AER,OPTAS 3 PRO QPTNs 3
QMAX®  ®3,03 GMAXSeN 4000 MAX LIFTes, KEAT RTae, OMDOT=e2,300000E-01
3 R AX2 90,000 . iR _— -
ZENG® 24,022 XTAILs 0,000 . DHEFe 69,700 REMAX® <0, FRATER 3,30976+06
XEZ® 150,700 22 9,833 FRATE2s 0, TMULTRs 1,00 GIMBL ANG®  ,9470
1SP 28 262,000 NOZ AR, 282,961540E+02 . BASE D=z . 10,000 I

TABLE MNUMBERS
AERO A 4 AERC #

DATA FCR SUBARL 3
SKREF®3,420000E+%3
PRT MULT=® 4,0
QMAXS w{,N(

3 AGRO €
2ASE D

1 AERO L

%02, AREA®],346730E+02
ATM,OPTNS §
GMAXEe 0,000

2 AERO E

Cem e JENGS. L

ALFMAXE «(,G00
ZENGe 24,028
XE2®s 150,700
ISP 2w 262,000
TAELE MUMBERS

. AERO A 4 AERC B 3 AERQ C_ 4 AERO L
0

1 MWDA 9 AIRBRE

PHIMAXE 90,000
XTAIL® «0,000
Ik2e 5.833
NOZ AR, 2#2,961%40E+n2

6 AEROF 5 AERO G g THRUST O ISP LS ¢  %C6 310 266G 13
1SP#450,648 M, HULTE 3,80 DELTA T= 32,00000
CNT,MODEm 4 AER,OPTA® 3 PAC OPTN= 3
MAX LIFYne HEAY RTms !
XCGREF® 86,420 2CGREFe 9,167 XENGS 134,917
DREFm 69,700 REMAXS =0, FRATER 1,3957E406
PRATE2: «0, TMULYZ® 1,08, _ . . _ ___GIMBL ANGS 2470
2 BASE Ds 10,000 JENGE 1
2 AERD E & AERQ F B AERQ & 0. _TKRLUST

JASE D 7 THRST2 15§

0 ISP LS ] XC6 10 266 43




DATA FOR SUBAPC 4

SREF®3,420000EC3 ROZ,AREADL ,346730E+02 1SPe450,648 TH, MULTe 4,00 DELTA Y= 2,00000
PRT MUL s 4,0 . ATH,OPTNR 1 CNT MODER_ 4 AER,OPTAR 3 PRO OPTAR 3
QMAXs G, 03 GMAX®=0,000 MAX LIFTms, HEAT RTes, GMDOTew2,30000060%
ALFMAXS =0,00) PHIMAX® 90,000 XCGREFm 86,420 ICGREFs 5,167 XENG® 154,917
ZENG® 24,026 XTAIL® =0,000 DREFs 69,700 REMAXS »0, . .. _FRATES.__1,39082E¢06
XE2s 450,700 ZF2s 5.833 FRATE2s »0, TMULY2s 1,00 GIMBL ANGe 9170
ISP 28 262,500 NOZ AR, 282,961540E¢92 7 BASE Ds 10,000 JENGe 3
YABLE NUMBERS
AERQ A 4 AERC 2 J AEFQ C 4 AERC T 2 AERCE 6 AEROF 8 AERO G 0 THRYSY 0 ISP LS 0 Xc6 9 6§
1 MWDA ¢ AIRERE 0 RASE D 7 THRST2 16
DATA FCR SLBARC 5
SREFRY, 420300803 MOZ ARFARY ,348730Fk¢02 1SPR4BN, A4R T, MULT®E 9,00 DELTIA Tz 3,00000
PRT MULTs 2.0 ATH OPTNS 1 CNT MODEs 4 AER,0PTAR ¥ PRO OPTN= 3
QMAXS  =5,0C GMAX® 3,000 MAX LIFTae, HEAT RYus, . GMBOY=»2,300000E~-01
ALFMAXS 0,000 PHIMAXP $0,000 XCGREF® 86,420 .ICGREFs 5,167 .. ..-.XBNG® 184,947
- ZENGS 24,025 XTAILs »0,000 DREFs 69,700 REMAX® =p, FRAATE® 1,3987E+06
. XE2® 3150,70C 1E2m 5.833 FRATE2s =0, TMLLYT2s 1,00 GIMBL ANGE 9170
v ISP 2w 262,000 NGZ AR, 292,961540E¢(2 2 RASE Dm 10,000 .- JENGa 3
YABLE NUMBERS
AERD A & ARFC P 3 AEPQO C 4 AERC D 2 AERQ E 6 AERO F 8 AERD G 0 THRUSY 0 18P LS 0 Xce 9 6 42
1 MNDA G AIRERF 0 SASE D 7 THRST2 w1 . R, 1
JBARC 6
SREF83,620000E53 NOZ,AREARY ,J48730E+02 1SPeas0,648 THe MULTE 1,00 DELTA T 5,00000
PRT MULTs 9 ATH OPTNR 3 CNTyMODEs 3 AER,O0PTNs 3 PRO OPTNe O
QMAXS =0 ,50 GMAXs 3,000 MAX L IFTRe, HEAT RTwe, _ . _ . . . _. QMDOTw2,300000Ke0). _
ALFMAXE 0,000 PRIMAX® 90,000 XCGREFs 86,420 2CGREF® 5,187 XENG® 154,937
ZENG® 24,028 XTAIL® 0,000 DREFs 69,700 REMAXS =0, FRATEs 3,3957Ee0¢
XE28 450,700 __ 7E2m. . ._%,.B33% _ _ FRAIEZ2R =0, IMULY2e 1,00 GIMAL ANGE 9420
ISP 28 262,000 NOZ AR, 282,961%40E+02 2 BASE Ds 24,028 JENGs ¢
TABLE NUMBERS ) )
AERD 4 4 AERC & 3 AERC € A AERC C 2 AERQO E 6 AERO F S AERO G .. 0 TMRUST.. D.ISP.LS. 0 _.xcG.___8 ___2¢G 3%
1 MWCA £ AIRERE ¢ BASE D 7 THMRST2 0
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PRELIMINARY SCAN OF BOUNDARY CONLITIONS

Q00D SCAN OF INPLT INITIAL CONDIT]ONS
TARGET COMDITIONS

KTAB
=0 1 «0 i H
11AB N
s 1 2 i 2
BNARR
1.00000000E400 1'nnnnnmmnnn 1 2000000000l 1,00000000Fe00 2 nnnnnngnhnn 1.000000008=01
1.00000000E%00 3,00000000E+00 9,00000000E+01 1,00000000F+00 4,00000000E¢00 0
1.00000000E%00 5,00000000B¢00 5.,505834776+C6 1,00000000E00C 6,00000000E+00 9,00000000E«01
0000Ee00 _ 0. 9210000Ee01.__.1,00000000Ee00 8,00000000E+00. A, 08840000801
1.00000000E00 9,00000000E+00 0. 2:00000000E#00 1,00000000E%00 2,000000006+01
4,00000000E900 41,00000000E#00 0. 1,00000000E+00 1,00000000E00 3,000000008¢01
- 8,.00000000E00 5,060000006400 . 8,240041526404 4,000000005400 1+-08000000E200 o,
4.00000000E00 1,00000000E%00 0 :.00000000!000 5,00000000E¢00 41,54438777E¢06
. o, - 0
0. o, o, 0, 0. —— 8,
0. 0| °| °l °| °|
0. 0, 0, [ 0. 0.
0 3 0 0, 0 ]
0. 0, 0. 0, 0, 8,
01 0' 0. 0l ol 0.
0. O Q. 0, . [ | S, 1
0. 0, 0. 0,
TARG ' o
- 28.00000400Ee06 3,22094300Fe06 =5%,00000100Ea08 1.9166R790F 04 5.00000200E¢04 A
4,00000000E406 3,03964000E405 3,00000000E06 0, 1,80000000£007 2,85200000E401
2.00000100E%06 2,44821980E+04 0, [ ' 0 °
0. h I PO P 0, 0, 0.,
0. o| Uv 0l on 0.
0- °| uv ol ou 0-
0, 0, 4] 0, 0 .
0. 0, 0, 0, 0. 0
n, 0.




2,

FIRSY=SCAN INPUT BOUNDARY CONDITIENS

Vi [/

. i 2
TRAJECTORY INITIAL CONDIT[ONS G —~+ ¥erral e id

. AW
= Jf(a,/l“éwJ

TIMER 0, VELOCITYs  1,000G0000E=04PATH ANGL® * 1,57079633Ee00 ALTITUCE® 0,
. ... SLO.MASS®  1,71272960E405 AZIMUTks  1,570796336¢00 LATITUDEs  4,97785358E»01 LNGITUEER =1,40605470E+00 S
— SOLUTION TRAJECTORY STQPPING CONGITION FR ARG 3 AT TIMEz = __1,20000000E+01
SOLUTION TRAJECTORY STOPPING CONLITION FOR ARC 2 AT TIMEs =  2,00000000E¢0% . e
' THIS ARC TIME WILL BE CPTIMIZEL
SOLUTION TRAJECTOPY STOPPING CONCITION FOR ARC 3 AT MASS =  1,15736025E+03
"7 'SOLUTION TRAJECTORY STOPPING CONLITION FOR ARC 4 AT TIMEz = 3,00000000E40% - o
WEIGHT DISCONTINUITY REFORE ARC 4 & 8.24994152E404 PCUNDS,
"7 SOLUTION TRAJECTORY STOPPING CONCITION FOF ARC 8 AT MASS =  5,96234400E¢04 T
WETGHT DISCONTINUITY FEFORE ARC 6 s  3.72300126E+03 POUNDS,
7777 TCONSTRAINT FOR ARC 6 ALTITUDE »  3.03964000Ee35 $ORe  2,000000006403 ( Couatrmink Wolirascr , prenid )’ o
CONSTRAINT FOR ARC G6PATH ANGLE » 0. e0R-  1,00000000Em02
"7 TCONSTRAINT FOR ARC GINCLNATION &  4,§7767903E=01 #0Re  3,00000000Ew02 S
SOLUTION TRAJECTOSY STOPPING CONCITION FOR ARC 6 AT VELOCITY = 2,44821980Ee04

T 7 TRAUECTORY HAS 6 ARCS,
MASS IS TC BE MAXIMIZED , CPTIOMAL CUESSEL VALUE

OF PAYOFF = 0,




enseseranstneensSOLUTIAN TRAJECTORY PHASE INPUTeessvrssesssnssnncans

. .ARC. 1_CONTROL OFT,s 8,STQP OPT,n .2 AT __.1.20000000Ee08  __

ARC 2 CONTROL OPT,s 8,STOP OPT,x 2 AT 2.00000000€E¢01

..-ARC.._ 4 CONTROL .0PT,a 7,ST0F .OFT,B._ 2..AY 3,.00000000E#0L - R —

ARC 3 CONTROL GFT,» 7,STOP OPT,s =6 AT 1.15736025E+05

ARC 3 CONTROL OPT,a 7,STOP OPT,» =6 AT 8,96234400E%04

ARC 6 CONTROL OFT,s 11,STOP OPT,s 3 AT 2.44821980E04
esenssrsennsuvnnnesl [RSY NMONINAL TRAJECTORY PHASE INPUTessssstssnesnsasssse

ARC 1 CONTRO| GFY,x_ B,SYOP OPY, 82 AT 1.20000000k¢04

ARC 2 CONTROL OFY,s 8,SYOF OPT,® 2 AT 2.00000CC0E01
ARC 3 CONTROL OFT,m 7,STOF OPT,3 wé AT 1.15736C25E+03

— _ARC_ 4 CONTROL OPT,s__7,ST0P QPT,s_ 2.AT __ 3.00000000E03

ARC 5 CONTRQL OFY,s 7,STOP OPT.s 6 AT 9.96234400E04

ARC 6 CONTEOL OFT,m 3,STOP OPT,x 3 AT 2.44621960E004
ICOR
1 2 3 4 L] & 0 [ [1] Q

STEEPEST DESCENT INPUT

INITIAL PAYOFF IMPROVEMENT ,DPAYR  8,000000E€01 sMINIMUM PAYOFF IMPROVEMENT,PMIN=  1,000000E400
MAXIMUM ITERATIQAS,N]TFRa 28
. y -

=], =0, -0,
0, =0, »0,
0 .0, =0, o0, - -
e0. =0,
14D TérENZ (4 PHIWT (<f iapoedl )
e ST e
INP
20 46 9




' ‘

H ot Honcinad %ﬁ«z@:m, am/ o W " mﬂ/)_____r

CASE 1 SD ITEFATION NO 3 PAGE 1 DATE 10293 .
[ TIME — !
2 ARC TIME WEIGHY TINR VELOCITY INR PATK ANGLE CINR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIMF VASS ICEAL VELOCITY HWEAT LOAD HEAT RATE RANGE (NM) DONN ANG(NN)
4 RE NUMBER A8 PRESSURE ATHQS DENSITY SPEED SOUND MACKH NUMBER ._._ . .. LIFT COEEF__.______DRAG OQRFP -
5 ALPHA BANK ANGLE BLENE FACTOR DYNAMIC PRESS AERD MOMENT LIFY PRAG
[ THRUST COSTATE v CCSTATE GAMMA COSTATE AZ! GCSTATE ALT COSTATE LAT COSTATE LONG
2 . TMPUST Twn . GIMBAL ANG 2 _MEATING MASS __
8 GIMBAL ANGLF AXIAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAW REL :ROLL
1 0, G 1,0000000E=01 9,0000000E®01 9,0000000E*04 «8,0561000E%01 2,89210008¢0¢
2 0, 3,%098348E406 1,3407834E«03 4,2734018Ew03 9,0000000E#04 «8,0561000E004 =8,66567568200
3 n, 1,742729¢E¢05 1, 0, i 0, 5, A080496Ea04 22,15082428009
4 5,8626299E902 2,1241299E+03 2.2964064E=03 1,1416733E403 8,7590730E=03 8,99950986=02 8.52442206000
L] 3,0622634E¢0C 8,9984272E01 0, 1,1482032€E=05 2.978784!5006 3,53240626=0) ‘3v34741606003
é 1,1096B69E¢3¢6 1.0000000E=0Y 1,5707963€+00 1,5707943E400 . . __ 0,4 .. _44312&!365311 . *31,4000347%% e
7 6,61B8427E426 9,170000UE=01 «1,4062%947E+00 1,7127296E+08 1.27897695-13 9,0000840B%04 9.30622036¢8
[} 1,63B81766E01 1,3950701E«00 ~7,4632804E«02 1.3970650&000 e8,6037737E¢04 e1,3727705%E=02 =1,00000008008
1 1,2000C0UE*0Y 9,1798502E#02 1,5222019€E%02 9,0000000E+01 9,0000000E+01 *0,05610006+01 2,8921000804
2 1,2000C0UE*0L 5,1499383E¢06 1,3494282E+03 6,4769638E¢00__. . 9,0000000E¢04 ___=8,0 01 . 794!
3 1,2000000E*01 1,6020190E405 o, 0, 0 5,80604966204 ©2,15052¢28009
4 8,8031072E+05 C.UB73615E«03 2,2431G6577E=03 1,1337219E¢03 1,3426590Ee0y 9.3002%54€+02 $.09752%76w08
QUEeD: _
6 1,11B6786E406 1,9222019E402 1,5707963E+00 1,5707963E400 T 9,1798%502E02 4,9778536E0% ©3,40009475000
7 6,060665LEeCH $,1700000E=01 *1,4050347E+00 1,6020190E¢09 1,1204975Ee(9 9.1209725E¢04 920867536001
a 1,8041573E+54 1,3843047E¢00.  «7,%469876E=02 1,3863713E¢00. ... »8,8871470E#03_ 02,2676203E6e01 o
W"/ wen Al
— 4 1,2000000FeQ4 y H TV | S
2 04 5,1499363E+06 1,3494252E+03 6,4769635E400 .00000005001 -a 0540863E¢04 *8,66567546e08
3 0, 1,6020190E#05 0, 0, .30004905-04 *2,150920R06e07
4 8,8034072E¢05 . 2,0573615E03. 2,2440977E.03 ,1¢133721!E-n3,, 44141A2A!9n5434_____!‘SA!JanSnnz__m__14bslgllA:an_______
5. 2,4167413E4)2 4,2343476E+00 0, 2,5963750E+01 2,6590227E+06 4,7467946E+03 1.4700087§e03
[ 1,11066786E¢06 1,5222019E+02 1,5707963E¢00 1.57079635000 9,1798502E¢02 4,9778936E6%04 »1,4000347§00
8 1,6090291E401 1,3849630E00 «5,08453378E#02 1,3862160E400 »8,7583250E004 «2,5765690G004 »1,80000008e08
1 3,200000CE01 6,38805C3E403 3,5118435E402 8,5400000E+01 ©,0000000E¢04 »8,0560216E¢04 2.8521G006e08
2 2,00C0000E¢03 4,6156018E06 1,4268465E+03 1,5859235E401 9,0000000E+01 «8,042634YE01 ©2,2497038Gn0Y
X z_unnnnnnhm 1. 435BU01Ea05 0o b ol 4,141976%E202 ‘.uiugﬂ-n
4 1,9866762E406 1,6514728E«03 1,9045331E=03 1,1099557E403 3,9242970E=08 1,4342162E04 1.,82443828(4
8 4,019335GE400 ©2,9513142E400 0, 1,4571854E¢02 6,4805553E00% 7,149522%E6004 9.0922000E¢04
b . . 1,1879541E¢0¢ 3,911813%E02.. 1,49u5112E+00. 1,9707963E¢00. _ __6,3880503Ee03 ___ _4,97789346e01 3,40 )
7 5,2057807E¢ 0% . 941700000Ee01 ©1,4060440E+00 1,4358004E058 #1,8626451E908 0,9413995E¢ 01 8.97932346¢04
8 1,4635560E4C1 1,3468151E¢00 »§,463%5216E=02 1,3501358E+00 $,4019335E¢04 »0,7048688E¢04 «4,60000005000




S e e X SR e ——— e A

7!‘\\ - U R -
(-29 CASE ¢ SD ITERATION NO 1 : PAGE 2 .. . DATE 0273 T
- -
] 0, 4,6156018E+06 1,4268465E+03 1,5859235E«012 9,0000000E+01 »8,0426517E401 *2:2197036807
3 0, 1,4358004E«05 0, S 0, . 0, .. 4,14497686=02 4,44146140000
— — 1,u5914748E«03  1,0045334Ee03 1,4099587E403 . 3,5242070Ee01  B8,66978726s02 _ 1,729174%e
5 3,0050636E400 g, _ 0, 1,45710884E402 1,4484BB9E06 4,3206377E+04 8,86664905004
6 1,4679541E06. 3,9118138Ee02 1,4505112E00 1,5707963E00 6,3880503E03 4,9773536E001 *1,40604306000
2 sgunngs.ns 9.,1700000EuD] =l 4040440FEe0D 1,4388004Ee0% 2'61070}11:-1‘! 8. 8405064FE001 [ nnnnnnnpnq
[} 1,5148228E404 1,4316433600 *7,5156116E=02 1,4336146E400 8,8405064E001 «8,9999993E¢01 0
1 6,924653BE01 3,0380003E604  1,0272931E¢03  6,0980276E«01  9,4073897E+01  »8,0837232E+01 2,85200046¢04
2 3,7248538E¢01 3,7205139E+06 2,0484690E403 2,6010258E401 $,0200688E401 »8,0247904E001 1,80667376e02
3 347248538Ca0y 1,15736085+0% 0 a ; 0, . 1,2554428E400 1.25930078400
¢ 2,B8363519E+06 6,5649807E 02 8,9374551Ew0¢ 1,0121727E03 1,0149386E#00 6,3383069E002 _ 2,3872706Es0¢
] 2,8472123E00 0 ‘ 0, 4,7159876E402 1,0551674E006 1,0240042E#0% 4,17292536009
e & 4,3073374Ee08 . 1,0272034Ee03 __ 1,0643068E400 . 1,5895394Ee00 3, 0380404Ee04 . 4,97970845s01  =1,4036399Re00
’. 9,4241604E06 9,17000006#01 *1,4054399E400 1,1573602E¢0% ©2,3336460Eas3 6,3827489E40¢ $.40730075¢04
8 1,4670144E001 :.seevaaas.oo/ «7,8030363E=02 1,57088768E«Q0 6,3827480E+04 «8,8926103E+08 0.
4 ok
1 6,9248538E401 3,0380404Ee04 1,0272034E03 6,0980276E+01 9,4073897E#01 *8,0837232E401 2,85200846008
2 0, —3,63B80443EeD6___ 2,0484690E«03  2,6010238Ee0) . _9,0290685E401  «B8,0247904Ee01 . 1.8864237Fmp
3 0, 1,1316967508 0, 0, 0, 1,2554426E400 1,2553007E#00
‘ 2,8383519E406 6,5649807E002 B,9374551En04 1,0121727E03 1,0149384E+00 5,7038860E002 2,5850738804
L] 2_7sn1aaq=.nn ] s] 4,7159876F«(2 25, 8535090408 9.,1004130F 404 4 [WARVFRITY ]
6 1,3073371E+06 1,0272931E03 1,0643066E400 1,5805394E400 3,0380401E#0¢ 4,9777984E01 »1,40563995¢00
y 5,1269935E006 9,4700000E=04 =1,4056399E+00 1,1316967E+08 2,8803026Eei4 6,3731064E+04 9.40730075e04
8 1,3767536E¢01 . 1,8066330Ee00 . «7,7194182E«02 .. 1,6084864E+00  _ 6,3731D64Fe0s o8 ,8926103Ee04 0.
2 3,0000000E»04 2,9387392E06 3,2728066E403 2,2573461E404 0,0740184E%01 «8,00200365401 1,233856460Q4
3 3,0000000E404 9,1323617E404 0, 0, 0, €,2488573E400 6,24763928000
- 4 1,9191198Ee0$ 1,3461925E002 . 2,0994089E=04 _ _ 9,46764726402  __ 2,2136943Ee00 ___ 6,79430%86e02 2,21023276wQy
5 2,4719432E000 0, 0, 4,6110839E¢02  w1,76687744E008 1,0714557640% 3,49843240008
6 1,3776201E406 2,0958477E403 6,4201574En01 1,59407126+00 6,2995113E80¢ 4,9774863E04 *1,40399048¢00
]
8 1,2B70634E001 2,1245441E¢00 «9,1717207E#02 2,1263230E¢00 3,9302572E¢01  #8,8666448E901 0.
1 9,9248538E¢01 6,29951136¢04 2,0956477E#03 3,6830629E401 9,1333554E401 »8,0442706E401 2,8518894E004
? 0, 2,9357392E406 3,2728966E¢03 2,2573463E404 9,0740484E¢08 »8,0028036E404 1,33385046e04
3 n= 0. 432341 7E04 (1] 0, ] 8,24AR8%7%E400 A.uuanhnn
‘ 1,9161198E406 1,3461925E¢02 2,09948089E=04 9,4676472E402 2,2136043E00 6,7943098E202 2,21823276w04
s 2,4739432E400 0, 0, 4,6110839E402 2 ,7667744E«06 1,0714557E403 3,49843245008
b 143776204E006 ..2,0988477E03 £,4284874Ee01 1,5940742E400 6,2995113E¢04 4,9774863Ep 04 _1,40399040000
? 5,2845500E06 9,17000008=01 *1,4039904E+00 9,1323617E«04 1,0198047Ew1 ¢ 3.9302872E404 9,1333554E004
8 1,2870634E+G1 2,1245643E000 =9,1717287E#02 2,1265230E400 3,9302572E¢01 #8,B646448E+01 0,




®
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CASE 1 SD ITERATION NO 1 PAGE 3 . DATE 10273
1 TIKE ALTITUDE REL—VELOCLTY REL PATH _ANGLE REL AZIMUTH REL LCABITLDE gArryuas
2 ARC TIME WEIGHT INR VELOCITY INR PATK ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIME MASS ICEAL VELOCITY WEAT LOAT HEAT RATE RANGE (NM) DOWN RNG(NN)
— 4 RE..MUMHER .AME PRESSLRE ATPCS DENSITY SPEEL SOUND MACH NUMBER LIFY COEFF DRAG.COEFP. . ___
S ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENY LIFY DRag
[] THRLST COSTATE V COSTATE GAMMA COSTATE A2l COSTATE ALT COSTATE LAY COSTATE LON
] q L N
8 GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YaW REL ROLL
1 1,4382414E¢02 1,2489012E05 %,2609316E¢03 1,5614374E404 9.1770011E+04 27:9995077E«04 2.85000785+04
2 4,4575604E+04 1,9466876GE«06 6,6075959E«03 1,2465640E+0¢ 9,1399990Ee(1 »7 93944656401 7,062348%6a0y
3 6, 4%75604FEe0] 3,9623440Ea0¢ 0, 0. —— —
4 1,8639734E405 8,201062%E00 1,0626086E«05 1,0402305E+03 5,0939976E+00 6,3689470E02 1,82188406s0¢
5 3,6472224€400 0, [ ' 1,4918322E+02 S41750043E#03 3,24944835E004 $.29335728e04
.~ 8 .1,3946482E¢06 9,2909316E«03 2,7232223E01 4.6016889E+00 1,2489812E905_ 4,97559826001 .. =1.396477%ReQq. .
? 4,3985332E406 9,1700000E=01 «1,3961775E400 5,0623440E+04 1,1715056Ew14 1,9261596E001 9.47700336e04
8 1,3628560E004 2,9%16932E00 »1,8814730E<01 2,0576838E+00 1,9261598E+014 ©8,82299080E404 0.
y ; ;413?!47T;éuzﬁr;‘?é&;;er-f’ p; ¢;;pb—€;5yﬁ‘uu/ oy =i o e
1 1,4362414E#02 1,2489612E¢09 5,2986346E403 1,8614374E+01 9,1770014E001 «7.,9995077E¢01 ‘2.850007880Q¢
———e @ Qo .3,5443678E#06 . £,6078559E003. . 1,2465640E¢08 G,1399990E001 . ..e7,9304168Ee01 .. ... .7.,06230800a08. ...
3 0, 4,8042100E004 0, 0, - 0, 2:9900290E¢04 2,0091948Re 0y
4 1,6639734E« (05 8,2010825E00 1,0026086E%05 1,0402305E«03 5,0939976E¢00 9,2437604E904 5,95766406w0y
L] J,03B5626Ee01 hiR 0. 1. 4948322E202 2?,2443448F208 4,21822724E40% 3,039630%kaQ0Y
6 1,3948452E406 5,2989316E03 2,7252223E-04 1,6016889E+00 1,2489812E+03 4,9785082E.04 *1,3981778000
? ' ) «1,3961775€¢00 4,8042100E404 0. 4,6000000E901
- B 9,1360327Ee0).. . . 8,7485167E=04.. .2,1985840E=01 . 9.0198116E=01.. ... 4,6000000E00% . .»B,8229989E¢04 .. 0.
H 3,9522001E02 3,2425523E005 2,%830847E+04 1,6851940E=01 9,9873904E%04 00,2819976E401 3,6030697E40y
3 3,9522001Fe02 1,0086781Ee04 0, 0, 0, 8,2706486E402 8.,2719%66E002
— 4 1,2581351Ee05  __ 1,3357542E00. ....1,8394450E=06 _. 1,0790140E+03 . . __2,2689479E¢0) . . . 9,3170242Ee02 .. .1.,2924417ke04_
3 9,35602429E+00 0y 0, 5,5117279E02 713733202E¢06 1173626091E¢05 24397010609
] 1,2296224E006 2,4482198E004¢ 3,1032415E03 1,7527250E00 1,6775004E005 4,7187392E+01 °1,4357104ke00
2 Q Q =] ,1357464E400 1.,.00867283E204 0, 9, 5380488400 1. 0042379Ee08
8 31,7792237€¢01 2,9576735E00 »5,0216035E=01 3,0000000E+00 9,338045%5E490 »7,90576254E401 Do



CASE ¢ SD lYEHTlGI\ NO 4 PAGE 1 DATE 302"
1 TIME i
2 ARC TIME WETGHT INR VELOCITY  INR PATK ANGLE INR AZIMUTH INR LONG!TUDE T CROSS RNG(NN)
3 FHASE TIME VASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE (NM) DOWN RNG(NM)
‘ RE NUMEER AtB FRESSURE ATMCS DENSITY SPEEC SOUND . MACK NUMBER LIS COBFF . . DRAQ_CO
-] ALPHA BAN¥ ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENT LIFT . DRAD
6 THRLST COSTATE V COSTATE GAMMA COSTATE AZ( COSTATE ALT COSTATE LAY COSTATE |ONO
ST . Tdo_ P
8 GINBAL ANGLE AXTAL ACC NORMAL ACC T0TAL ACC REL PITCH REL YAW REL -ROLL
1 5,3605204E¢02 3,0407012E¢08 2,4482198E404 8,7911524E003  ©,9084430E405  #6.5509932E401  2.730496Ee04
2 3,9222998E 402 3,4756215E405 2.5841987E¢04 8,3286963E03 9,8574434E901  «8,326987454014 2,29931496001
T 3,5677T607E402 2,1694446Ew03 3.9009197E=09 9,0419082E002 2,7076362E404 1,6650908501 1,40729256w01
s 1,4728447E431  «2,9790366Ea01 0, 1,1690828E000 2,6347064E04 6,6873870E402 5.,62662026¢08
& . 1,0428154E¢00 7,4650298Ee08 0, 0, 0 . _..__D0 0
7 0, v, ‘ o, 1,0000000E400 0, 1,4734004E403 9897870759038
8 B,6537085E¢ Q¢ 2,9661819E400  «4,4918232E%01 3,0000000E+00 1,0602921E001  wB,0940606E401  =1,89230345¢00
10 SEM] AXI5(AM) ECCENTRICITY INCLINATION  ASCENDING NODE ARG PERIGEE  APOGEE RAD(NM) PERIGER RAD(NM)
Jat TRUE ANGMALY PERIOD(MIN) ENERGY MOMENTUM . SEMI LAT REC(NM) __ APGGEE_IELCCJII."PlRLGEE_!ELQQl
_3,5190905Ee 08
11 1,1751611E¢G0 5,2362086E03 1,3164467E+09 5,4861494E011 3,9189202E03 2,5475307E004 2,58416368004
ADJJ IN,CND
e .m3,91727783E=p2. ¢, 1,00000000E00. 0,. B B
0. 5, 0. *4, 47025233606  1,00000000E400 0,
0. Ue 0. 0. 0, 0,
e 5.9A373G0AEmQ9 =3,370936A8Fe07 i 03734E40Fasl O, .
0. Uy o, 7450665633E=01 0, . 0.
1.00000090E400 G, o, 0, 0, 0,
DCON R I F
#1,06119902E402 =1,53434554Eeud4 =2,77855225Ee0?  8,00000000E01
[ . .
Y adbid oremor i mas  ie /OB EOZ — JOTB3.45) = 7F.55] 4&4«/
Ter———————
e THEotEens o e s
TIME

3.20330424E¢01

TIME
1.20000000E904



T e S L eSS Sees—

é:) PARAMETER SENSITIVITIES - T T I

4,89115500E+04 6,83765976E203 1,83595C84E~05 *4,09671564801
6.54508995E403  1,67511572E6+07  5,31378231E¢014 -1-109242755002 l2.4!682200500‘ »1,52649152E+05
a. Gy 0 9423151704E=04 n332510535‘00 7:4500629446-006
4 =1.54190944F00% 3 ,85286870Fe(3 . u3,74167034Ee0d — D4 .. _ . PV
7.27503433E006  2)60497468E-02  6,15957342E=p8 -19147822545-07 3 4!8958745-02 1,00303665E+00
. 04 'Y w2,60374434E¢00 =l ,47704646E+04 +7,04373627E%04
3 1.18231458En4 \'09513314:“\1 1,44002677E002 0 0 Do

=1.082694917Ew01

:Tsa ( W %@P)Z}a wuyo)

i A e s i e = L e | A g Bt Y S

OV O P —

6,89469277E04 c,wu;zzzzz;/‘"" "“;5592359 ;9‘ o
DCON 74
Voi.08119902E602 o4,53634554E=04 2,77855225E)7 a ooooooooe:ox 7”4 ’ézﬁ;?“ il
S - Aw_@o,é:,,,f > ;,,, — Fray j i
CASE 4 _SD_ITERATION NO_ 8 Pace” 1 BATE 10273
—_ q ALYTLITIUDE REL \!F_LﬂleV REL PATN ANGLE REL AZIMUTH REL IDNR!TQQE LAI!TUB.
2 ARC 1xne WEIGAT INR VELOGITY  INR PATH ANGLE INR AZIMUTH INR LONG!TUDE CROSS RNG(NM)
3 PHASE TIME MASS  ICFAL VELOCITY WEAT LOAD WEAT RATE RANGE (AM) DOWN RNG(NM)
4 RE NKUMBER __ __AMB PRESSLRE ATMCE CENS]TY SPEEL_SOUND MACH NUMBER  _IFT €GEFF . DRAG CQEFP
3 ALPHA BANK ANGLE RLEND FACTOR DYNAMIC PRESS AERO MOMENT LIFT PRAQ
s THRLST COSTATE V COSTATE GAMMA COSTATE AZ1 COSTATE ALT COSTATE LAT COSTATE LONO
2 GIMBAL ANGLE AX1AL ACC NORMAL ACC TOTAL ACC REL PITCH REL YaW REL RQLL
1 5,35036656402 3,0462847E405  2.4482198E404  3,9325379Ew02 9,9020050E008  «6,5565048E404 2.73139276+01
2 3,9122996E¢02 3,4988420E¢ 0% 2,3641628E+04 3,7256620E002 9,8842080E001  =6,3330503640% 2,27974428001
3 !"12799651127 1fﬂﬂﬂ‘n‘ﬂ‘tﬂ‘ 0. 0 a 7 mn:ae:m b J QR!!
‘ 3, 44899276402 2,1029950E03 3,7770483E05 9,0847469E402 2,7037974E+08 9,48363256902 1,28820316e01
] 9,64075066¢00  w2,9838717E=01 0, 1,1319459E400 1,3062562E+04 3,6507424E402 4,98694338402
& 3,0497B3BEe0¢__ __7,%086563E B I S PR T A :
? 0, 0. 0, 1,0000000E¢00 0, 9,65797726400 FNTEZITT) .03
8 2,6530260E400 2,9660370E400  «4,5013803E=01 3,0000000E400 1,1205142E601  =8,09758046401  =1,6474496E400
10 BENI AXIS(AM) ECCENTRICITY INCLINATION  ASCENDING NODE ARG PERIGEE  APOGEE RAD(AM)  PERJGEE RAD{NM)
44 YRUE ANDMALY ... . PERIOD(MINY ... ENERGY. .. ... MOMENTUM__SEMI LAT REC(AM} .. AROGEE-VELOCITY. .PERIGEE YELOGIYY —



~

11 9,2217475E (0 5,2366498G¢03 1,3165727E09 5,4862712Ee114 3,3191449E903 2,5473423E904 2,58423896¢04

ADJ, IN,CND . .
. -23.74290424E201 O, o 4.,00000000E#00 0, . 0. 8. e . - ————

0. 0y g, ©8,00155647€»07 3,00000000E%00 0,

. ¢ 0 0 '

B8.2084739REm1D .1'40991439:-na .1'n9¢1anais.1n 'n: _2.618%6558En01 9:!1!nnaaes.n1

0. 0y 0, 7:51624674E=01 0, n,

IESOOOOOODE‘OO C, Q. . 'H 0, 0,

N . [N

06, 04473923002 =6,00357346Ew0L4 =2,01266075EeC6 8,00000000E+01

",”,,",;'m,,g,,. QQZZMZ U fARA e s MDAy (O 4,035 — /081, 802 = 7 2.233 ﬁ%# '

18194
6

TINE
9.9233085RE+01
TIME
3.22477736E401

TINE
1.20000000Ee04

PARAMETEP SENSITIVITIES
9.41433200E-03

1,06197225E~05 *»7.48749432E404

5.82223388E404
XL

7.81668325E603 L ,992559R3IEC07  6,40275214Ee01 »1,32431362E402 =2,8B041130E¢04 ~=1,69863093E¢09
0. Ty 0, 1,24646986E~03  3,10748290E¢00  1,02799437605
. *2,05197612E705 »4,82039604E=03 «4,13866047k=02 O, ’ ' 0, U
6.14715454E006  2,29931054E=02 5,23295502Ew(8 - «9,66512243E-08  I,42270313Ew02 1,00302269E¢00
0. 0y 0. -6.781676795000 #2,53232945E004 =3,58694270F«02
f 1. 884333h1Ewpq 5.37755932E«04 2.015684630E402 1] 0.
pPSo

©1,82694517Em0
..De

g 87700270E‘01
Veb.64473923E402

«6,86357344E=04

22,01268075E=068

5.97700270E001

@M/Zﬂ

sl
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CASE 3 SD ITERATION NU 8 PAGE 1 BATE 10273
4 . T1iE _ALTITUDE . AEL. YW ANQLE . \ : 1
2 ARC TIME WEJGHT INR VELOCITY INR PATH ANGLE INR AZIMYTH INR LOMGITUDE CROSS RAG(NM)
3 HMASE TIME VASS ICEAL VELOCITY HEAT LOAD WEAT RATE RANGE(NM) DOWN RNGINM)
4 RE NUMRER A48 PRESSURE ATHOS TENS]TY SPEED SOUND MACH NUMBER CLIFT_COBFF__ .. _DRAG COREF__
H ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENY LIFT gRAO
6 THRUST COSTATE V COSTATE JAMMA COSTATE A2l COSTATE ALY "COSTATE Lat COSTATE LONS
7 THRUST YO .. GIMBAL ANG 2 . COSTATE REAYING
8 GIMBAL ANGLE AXTAL ACC NORFAL ALC TOTAL ACC REL PITCH REL YaW REL ROLL
! 5,3421736E437 2,3391510E40% 2,4482198E¢04 «6,3745235E=03 9,8988263E004 «6,5614354Ee04 273226420804
2 3,9042130E0? 3,5L77096E+05 2,35641390E+04 »6,0391929E03 9,8511828E404 «6,3302338E004 2,2590509¢04
3 3,9042130E402 . 1,0942728E404 .. 0, - i} 0y 2.9688808E402 2 eazdx;1§-n:
4 3,6022954E¢02 2,1683017E=03 3,9360131E=09 9,0383819E+02 2,7086926E401 1,12732326.01 1.3122409kw04
5 1,0907775E491 «3,2996699E01 0, 1,1795799€400 4,6869362E04 4,547800608+02 5,29379335+08
6 1,0554845E40¢ 7,5162231Ew08 v1,4374895E¢01 2,1191495E802 4,2909398En06. _ . 85,3360349E003 0, -
7 0, 7, 0, 9,9593256Em04 04 1,0901218E¢04 9.,892%8245004
8 8,6734102E+00 2,9659187E¢00 =4,5091896E%01 3,0000000E+00 4,2986508E+04 »8,1008768E+04 *2,11133896420
10 SEMI AXIS(AM) ENCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE APOGEE RAD(NM)  PERIGEE RAD(NM)
11 TRUE ANOMALY PERIOD(MIM) ENERGY

—_—10 .. 3,3193484FeLY

MOMENTUM .SEM! LAT REC(NM)___AROGEE VELOCITY_ PREAIGEE YELOGITY

.. 2,8520037Ee08 3 :
11 y ;:.33322075,01 5,2360946E403 1,31666456E409 S,4B860799E+1y 3,318869%E+03 245475692E404 2.50436108e04
A L] ]
2.82625098E002 u, 1,00000000Ee50 0, 0. B o
. T sy =1,70839308E=06  1,00000000E+08 0,
0. o 0, 0, 0, .
—— 9170Ee0? = — k 318581038e01
0. ¢y 0, 7,55974545€201 O, 0,
1.00000000E#00 o, 9, 04 ' 0,
Dcow . . : — —
4.85027282E+01 1911756423E~U4 @6,45397815Ea(? 5,9770027CE«01
PAYOFF .
___muuqynnu“___m__£ZLiﬁf%ﬁ%Z4%¢&uﬂﬂ£¥;_laﬁuélghz_o o385 = S 86 ©




Tirer . p
@ 25 T/z/z,-Vl 44/&444# MW
TIME e e [
9.90044938E#01
TIME R
3,0178%9369F#01
TIME
4.20000000E+01
PARAMETER SENSITIVITIES
7,95226594E+04 1,584774096w=02 81 ,14962469E=05 wl 734756086802
XL
1.160064797E+04 2,78526378E*07 1:06628337E402 ®2,05257768E+02 »J,79303438E#04 =2,272360098¢05
0. 0y 'R 2.32“16395-03 5,540345%8E#00 2,43427204E05
»4,08432127E05 7 ,91612959E~03 »5,77890628Emp2 ['B 0, e —_
1.49978004E»06 8 36057751E=03 4,38276166E08 -2.296287955-08 3,92876997E02 1.00279796E+00
0. -2.237‘90‘05001 26,07584970E904 1,92643745E+01
______q_,jmug.m_g_,awan:.m 4,177343338402 0, O, 2,
pPSQ
w2,26266088Er01
e S
6.42256923E+00
DCON
Y 4.77743934E403 5,669648343En05 «31,98870238Eap4é 6,42256923E+00

Foest @,,M? L P

CASE 4 SD [TERATION NO 25 PAGE DATE 10273 1
4 T.IME ALTITLDE . 0 i TUDE LATITU
ARC TIME WEIGHY INR VELOCLTY INR PATH ANGLE INR AZIMUTH INR LONGITUDG ‘6ROSS :ANG(NM)
3 PHASE TIME FASS ICEAL VELOCITY WEAT LOAD HEAT RATE RANGE (NM) DOWN ANG{NM) -
4 RE NUMBER AME PRESSURE ATMCS DENS]TY SPEED SOUND MACH NUMBER. . AIFY_COBFF___ . .__DAAQ
s ALPHA BANK ANGLE BLEND FACTOR DYNAM]C PRESS AERQ MOMENT LIrFe HRAS
6 THRYST COSTATE V COSTATE GAMMA COSTATE A2l COSTATE ALY COSTATE LAT COSYATE .LON
7 . YIHRUST M G 2 COSTATE. a 3
s GIMBAL ANGLE AXTAL ACC NORMAL AGC TOTAL ACC REL PITCN REL YAW AGL -RALL
1 5,3051672E¢02 3,0392091E405 2,4482498E404  ©3,1019497En03 9,0881140E001  «6,993564%E408  2,7393089800%
2 3,8693868E¢02 3,6002200E05 2,58416095¢04 *3,024035%E03 9,8410460E608 »6,3709096E04 _3.33700712001
28E+Q4 0% 0, 0, 7,.2987417§409 7.7994348728008
4 3,6009937E¢02 2,1875908E03 3,9346907E~09 9,0385139E02 2,7086530E00% 1,4022498603 1:3562749500¢
5 1,3859407E¢01 *1,8267029E400 0, 1,179183%E¢00 2,1500503E004 5,65%002%E+02 !.469!!00 .08
'y 1,0802143E006 7.7698082E»08 o. 0, B TR - [
7 0, 0 4,00000005400 0 1,2090044E903 o.asst:g¢ §e03
s B,7442861E400 749654074400 -4 154246395001 3,0000000E00 2,3192640E40¢ =8,09723706¢04 *1:04330408904
40 SEM] AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARQ PERIGEE APOGEE RAD(NM) ‘PGRIGEE RAD(NM)
L. 14, _ TRUE _ANOMALY PERJOD{MINY ENERGY MOMBNTUM __SBM]. LAT REC(NM)____APOGEE VBLOCITY PERIGEE - VELOGIYY.
2.4317226500 . . v
11 =4,2705387E91 5,2361110E+03 1,3166630E0°9 5,4860856E444 3,5188768E203 2,5475034G004 2,5043634f004
TRIAL PAYOFF D4D NOT IMPROVE 1/2 DOWN
—... ._.DCON . o . .
4.;77:35145»01 5,669f 113Ee05 «4,98870238E=06
PAYOF :
’SE

1.119042R4E0 04

@ P)*

Mw
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CASE 1 SD ITERATION NO 28 - PAGE 1 , CATE 10273 T
[ TIME ALTITUDE REL \!:Lm;lf‘l’v REL PATM Ahﬂl_L REL AZIMUTH REL gﬂNﬂH’m‘_\E LAT!'unl
F ARG YIME WEJGHT INR VELOCITY INR PATH ANGLE INR AZIMUTH "INR LONGITUDE CROSS RNG{NM)
3 PHASE TIME FASS IDEAL VELOCITY HEAT LOAD HEAT RATE RANGE (NM) DOWN RNG{NM)
4 RE_NUMBER AMB. PRESSURE __ _ ATMOS DENSITY. . SPEED SQUND... . MACH NUMBER ___ _ LYFY COEFF__ DRAD QQRFP
s ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENY LIFT , GRAS
6 THRLSY COSTATE V COSYTATE GAMMA COSTATE AZ! COSTATE ALY COSTATE LAY COSTATE LONG
2 INRUST. _TWD GIMRAL ANG 2 COSYATE MEATING COSTATE MASS cns'rni YAl SYEERING .ELEV. 1
[] GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL P]TCH REL YAk REL MQLL
1 5,3069221E402 f‘diua;seous“"" 2,4482198E404  ©1,0118232E-03  9,8877542E404  4.59272726¢08  2.7392792E¢04
2 3,8601360E402 3,6009358E40% 2,58416128904 «9,5859557E04 9,8407056€401 -e anuazano: 220344005204
Yl JJADQ'!An:an: 1.32013435404 J 0, 0 7921:.n2 9.9044840 “'LL
4 3,9960234E002 2,1848764Ew03 3,9296404ER09" 9.0390486E+02 2,7085018E904 1.46!“945201 1.:0745"§-01
s 1,3295144E0 01 1,9950168€400 0; 1,4776700E¢00. 2.25900355004 5,89091214E402 s.uv«n 1113
e & 1,0803033Ee06 . _7,7698082Ee0%. .0, . ... _._ .0, - ‘...n... A P i
7 0, 04 0, - 1,0000000E400 1,3288087E008 9.:510705 131
’ 8,7482041E+00 2,9634041E00) =4, 5428892501 3,0000000E408 z.ueaszssooz w8, 09831467E4038 *1,02282348008
16 BEMI AXIS(AM) ECCENTRICITY INCLINAT]ON AscENnue NODE . . ARG PERJGEE APQGEE RAD(AM)  PERIGEE RAD(NM)
34 TRUE.ANOMALY _ ... FERJOD(MINY.. ... __ __ENERGY_ _.____ _ MOMENTUM. SEM]_LAT REC(NM). _APDGEE VELOCITY _PERIGEE VELOGITY
uD o «4,3535074Ew01 5,2381294E03 1,3166999G¢09 5,4860920E41¢ 3,5188850E+03 2,5495376E404 2.58416138004
CON .
e 2.08534783E#01 _1,765964586e0%5 09,970521178a07 . 4 S4344366E00° . . .. e
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CASE, 3 SD SCLUTION ) DAYE 310273
4 — - ALTITUDE . REL-VELOCITY —  REL PATW..ANGLE. .. REL AZIMUTH .___ ' E—
2 ARC TIME WEIGHT INR VELOQGITY INR PATH ANGLE INR AZIMUTH INR LOMNGITUDE CROSS RNG{NM)
3 PHASE TIME ¥ASS ICEAL VELOCITY MEAT LOAD MEAT RATE RANGE (AM) DONN RNG(NPR)
4 RE NUMBER AMB PRESSURE ATMOS CENS]TY SPEEL SQUND . MACH NUMBER LIFT COEFF DRAG COEFP
] ALPHA BANK ANGLE FLEND FACYOR DYNAMIC PRESS AERQ MOMENT LIFY QRAG
6 THRLS? COSTATE V CCSTATE GAMMA COSTATE AZ! COSTATE ALY COSTATE LAY COSTATE LONG
? THRUSY . TkO GIMBAL ANG . 2. COSYAYE WEATING ... COSTATE MASS . _COSTAYE TalU  STEERING. -
8 GIMBAL ANGLE AXJAL ACC NORMAL ALC TCTAL ACC REL PITCW REL YAk REL ROLL
9 DRAG LOSS GRAVITY LOSS ALPWA LOSS BACK PRESS L0SS INR P1TCH INR YAW INR RQLL
40 SEM] AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE APCGEE RAD(AM) PERIGEE RAD(NM)
1 TRUE ANOKALY PERXOD(!]N) ENERGY MCMENTYUM SEMI LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
{7Z¢i(z Lot coa ons ¢1440%¢HAgfig“ﬁf( vwied o o QL %@;;ecgggy doluTiow .
1 1 0000000E=01 9.,0000000E+01 9. OOODODOE*Ol 648-0561000E001 2:8523000E404
2 0- 5 505834EEeQ6 1,34Q07934E*03 4,2734018E~03 9,0000000E%01 «8,0561000E+04 *8.,6656736kw08
3 .0,y 1.7427296E05 0. 0, n. 5,8000496E«04 . ®2,4509242Kn0?
4 5,8626290E407 2,4241290E«03 2,2964084E=03 1,1436733E403 8,7500730E208 8,9955098E+02 6.52442206%02
] J,0622634E¢00 3,9984272E04 o, 1.1‘820325-05 2,9787848E%06 3,5334062E03 3.34743685903
— 1,5144&11£1Dlﬁ-_<14121ﬂa )
7 6,0108427E¢Q4 9,1700000E~01 6, 55009315-03 1,2789769E#13 9,0000040E+03 9.30622935‘01
[} 1,6361786E¢01 1,3950701E00C -7 14032804E=02 1,3970650E00 e8,6937737E+01 «3,35727708€e02 =1,8000000&902
[ 0, . U 0. ‘w8,9512867E+04 =3,0233468E¢00 «9. 94514398001
10 1,7242744E003 V.9732772E-01 2.8521000E'01 *1,7056100E+02 08 ,9999087E401 3,4439405E403 4,60775048¢00
11 1,7999909E402 1,7958873E+03 2,6871659E%09 2,8056254E+10 9,2031876E00 1,3407334E403 1.,00231048°04
1 4,000000uEeCO 1,0288307E02 8,1262191E+0% 9,0000000E+01 9,0000000E+01 o8,0561000E+01 2,8523000k+04
.- ...&. ... 4,000000CE*00 5,3842614E#06 1,3417396E903 2.1895621E+00 ?,0000000E¢021 »8,0544368E01 “8,66507566900 . . _ ..
3 4,0000000E+00 1,6749111E¢05 0, G, 0, 5,8060496Ee04¢ ©2,150%202§07
4 3,0042712E05 2,4165809E03 2,2902920E~03 1,1406946E¢03 4,4939571E202 9,1899564E=02 4,65544435203
L 8 L] e . 3,00922B6E+00  2,9080417Ee08 9,45 ) je02
[] 1,1107034E906 3,4301432E400 1,5444432E03 ] ,3230640E+01 4,3717437Ew(2 »8,5233400E902 0.
7 6,4284287E06 $.,4700000E~01 ' 1,0076044E=02 7.27590574E911 9.0432031E014 9:30747235004
8 1,6341334E¢01 1,3913174E+00 *7,5400112E02 1 3933590E+00 »8,00979084E#+01 .»0,0007476E400. .. =4,80000008208. R
L 0, v, 05 9, 7412682€+04 wd ,3442036E900 *9,8956031En04
10 1)7242860E+03 9.9732768Em01 2,8%521000E04 -1 7054429&002 8 ,9994130E+01 J,4439642E4+03 4,60784415000
— 6871424E09 2,8086830Ee10 L] T V—
IS § 8,0300000E%00 4,0947780E902 1,0198045E02 9.0000000E+01 9,0000000E°01 28,0561000E01 2.8521000Fe0Y . .
2 8,0000000E%00 5,2656293E¢06 1,3446908E903 4,3487244E4Q0 9,0000000E«01 «B8,0527575E401 ~8,6656756Eu08
3 8,0000000E400 1,6380074E408 0, ' 0, $.,8060496E=04 ©2.45092626007
+0941825E03 2 () 1] D
] 3,8240604E400 7,4364453E401 o, 1,1809395E+01 2,7758448E906 3,75192076¢03 8,20053566+08
6 1,1137199E406 3,2599584E¢00 1,5445598E+03 w1,3230640E¢01 4,1420966E%02 «8,5108097E¢02 0,
e 1. 842424427E405 9,4700000Ew»01 0, 1,3687903E=02 5,0931703Ee10 9.0841402E40¢ 9.3008348F08
8 1,6196629E¢04 1,3877759E¢00 =7,5743784E=02 1,3898414E+00 w8 887594 0E901 el ,5635547€604 *1,80000006+082
9 0, %, 0. 0, »],0497526E902 «9,5158502E+00 “9,8317876§00¢
E —=1,70527%58Ee02 LERPLIXY L - AE¢(03
11 1,7998832E¢02 1,7989614E¢03 2.6870923E09 2,8057352E+10 §.,2039080E%00 1,3407692E403 1.00207328e06
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CASE,» 1 SP SCLUTIQON PAGE 2 BATE 30293
1 1,200060CEe0Y 9.1729R%02Ee02 1.5229019E¢02
2 1,2000000E04 5.1499383E¢06 1,3494252E403 6,4769635E«00 9,00000006404 »8,0510063E¢04 *8,66%6794500)
3 1,20C0000E+01 1.6020490E40% 0, 0. 0, 5,8040496E=04 *2:45093685007
4 B,B8031072E+05 2,0573615E403 2,2440577E+03 1,1337219E03. . vi.agzosansno;.___.34snn215ns.n 2 1,852329% S
5 3,1288299E¢00 6,7323668E04 0, . 2,5963758E¢01 2,95865279E4(6 8,2582994E4+03 1,64940985003
6 1,1186786E4(6 3,0992814E00 1,5447647E+03 «1,3230640E60¢ 3.92297685002 -a.49092b2£002, 0y -
—_ 1 6,06066B0Fe08 .Liznnpnnsznx___n*“_ — -
8 1,60641578E¢02 1,3843047E00 -7,566G875E~02  1,3863713E400 e8,6871170E001 »2,2676332E¢04 *1,8000000§+09
9 0, . 2, 0, 0, e1,1108443E002 »6,5048874E400 -9 ,7597440ke04
A0 1,7243798E03 9.9732741E~04 2,8921000E+91 »1,7051086E+02 .. ._28,9982569EQ4 3,444191CE¢03  4,6083) g0
11 1,7998257E+02 1,7960524E03 2,687G042E409 2,8086716E010 9,20480264E400 1,3407090E403 1,00202345406
1 1,2000000E#0s 9,1798502E¢02 1,5222019E%02 9,0000000E«01 9,0000000E#01 w8,09610006¢01 2.8921000§04
2 ' 5,1699383E+06 1,3494352E403 6,4769639E+00 9,0000000E+01 #8,0940863E04 *8,66%567565908
3 0, 1,402C190E408 0, 0, B e e 880004966004 ©2,45032435007
4 8,8031072E405 2,05736156403 2,2440977E=03 1,1337219C+03 1.34265905-01 5,3497270E02 1,6534854§902
5 2,6167411E400 4,23434766900 0, 2,5963758E#(1 2,6590227E+06 4,74679465403 1.47000978003
- a_~,~_;+naszaxxe;nu____m1,544114151na 8
7 6,0606680E+05 9.4700000E~01 1,7189429€E=02 1,3271347E=07 9124501406901 9.,01763905+04
8 1,0090294E+04 1,3849830E+00 -5 1845337802 1,3862160E+00 28,7583259E04 »8,5765652E404 =1,8000000§¢02
9 0, U, g, .0, . e1.7870870E402  _a9,6414498E000 .. <«2,029806748e04 . -
10 1,7243798E+03 9,9732744k=01 2.89210005~01 «1,7051086E+0Q2 »8,9982560E+01 3,4441910E403 4,6000997§¢00
11 1,7998257E402 1,7960524E403 2,6870012E409 2,8088716E+10 9,2048026E400 1,3407890E¢03 1,00202245¢0¢
1 1,60C0003Ee0L 1,6265421E03 Z.0190%11E02 8,9080000E+01 9,0006000E01 «8,0560981F04 2,0924000500¢
2 4,000000GE+00 5,U371886E«06 1,3594888E403 8,5451046E+00. ... 9,0000000E¢01  «8,04904130E00%  =8,472300655e08
3 4,0000000E«J0 1,5669453E05 0y 0, 0, 1,1969478E+03 9.79047445u04¢
4 1,1532428E406 2,00676801E403 2,1974232E03 1,1286935E403 1,7895478E=01 7.4499644E002 5,26196860000
5 5583Ee0C . B, 2880371Fe00 0, . 4,4825217FeQ) | a0y
6 1,1254906E4Co 2,9564687E400 1,5523031E03 *1,3241849E¢01 3,7123728E=02 wB,4876352E408 0,
7 5,8829984E406 9,1700000E=01 0, 2,0588363E=02 ©1,00117186%08 9,4847328E404 9.0402964405204
8 1,5891506E01 1,3804583E00 e6,7417896E202 1,3818039€+00 .5.72034425101<w,;.aJ111199;Esn;,VAAA;Linnlnnnkaml
9 0, 0, 0. 0, »1,71598226#02 »9,8087651E+00  =8,95353485404
10 1,7284722E403 9,9731423E=01 2,8824000E401 «l,7049413E402 »8,9976818E404 3,44434208403 4,63193808000
31 1,79976B2EeQ02 e 2,6868572E409 _
1 2,0000000E%01 2.53261695003 2,5103402E02 8,8160000E04 9,0000000E901 «8,0560913E004  2,89210005004
2 8,0000000E+Q0 4,92738C1E+06 173721144E+03 1,0536429€404 9,0000000E401 »8,0477354E+04 -8,83386%45=00
3 8,000000UE00 1,5327866E05 0, 0, 4,6629482E+03 4,6190324k00)
4 .Lkinmuaonx o 1,9434077Ee03 __ 2.1410370E=03 _ 1,123412%Fe
5 3,1062040E00 7,7092826E04 0, 6,7462343E401 2,0724830E¢06 2,1171337E404 3.15020445004
6 1,:340251Eooo 2,8464913E400 1,9624461E+03 e1.3258042E401 3,5099802Ew02 =8,47608126E+02 0, .
7 5,709117CE¢06 9,1700000E=04 0, 2,39013688E=02 »9,3787094E=09 8,8893%47E604 __ _ 9.3027640Ke0¢%
8 1 3640400E¢01 1 I719606E+00 .7 ,4451724E=02 1,3739793E+00 8,68937968E¢01 *1,2907474E404 1,7830000F02
9 »1,02263036002 »8,1086184E400 =1,00462096+02
.__-__Lm____44121522351g; _1¢92221A1Er1L_ __2‘aazznnn£sn1_‘ =1,2047735Ee02 ¢ 1600
11 1,7997169E+02 1,7963844E403 2,6864702E+09 2,8231735E+10 9,3186723E+00 1,3409427E003 9.,99809305e09




CASE,» 1 SD SOLUTION PAGE ~ 3 DATE . 30273
1 TIME ALTITUDE REL--VELDCITY | 9 Y
2 ARC TIME WEIGHT INR VELOCITY INR PATH ANGLz INR AZIMUTH INR LONGITUDE CROSS ANG{NM)
3 PHASE TIME MASS ICEAL VELOCITY WEAT LOAD WEAT RATE RANGE(NM) DOWN RNQ{NM)
4 RE MUKMEER AMB PREESYRE 4TMOS CENSITY SPEEC SCUND MACH NUMBER LIFT .COEFF . .DRAG._CQ&FF_..
5" ALPHA BANK ANGLE ALEND FACTOR DYNAMIC PRESS AERD MOMENY : LIFY DRAS
6 THRLSY COSTATE V COSTATE GAMMA COSTATE A2l COSTATE ALY COSTATE LAY COSYATE .,LONO
2 IWRUST Il GIMBAL A&GA__Z_,_,CQ&TALEAEA!JNG.._.CQS!AIE _MASS 2
8 GIMBAL ANGLE AXIAL ACC NORMAL ACC TOTAL ACC REL PJYCH REL YAW ‘REL (RQLL
9 DRAG L€SS GRAV]TY LOSS ALPRA LOSS  BACK PRESS LOSS INR PITCH INR YAW INR :RQLL
10 SEM] AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PER]GEE .APOGEE RAD(AM) MERIGEE RAD{NM) ___
11 TRUE ANCMALY PERIOD(MINY ENERGY MOMENTUM SEMI LAT REC(NM)  APOGEE VELOCITY PBRIGEE YELOGITY
1 2,4000000E¢04 3,6320132E¢03 2.986814B8E¢02 8,7240000E404 9,0000000E04 wB,0560774E+01 2.892400080¢
2 11200000uE* DY 4,82051208E%06 1,3078661E03 1,2421596E¢01 9,0000000E¢03 »0,0480%00E404 =9 ,2869534§=00
3 1,20CC00CE*0L 1,4995428E405 a, 0, 0, e 3419412846002, 1.31923338kegg
] 1,6324831Ee(6 1,0685939E403 2,07248%8E=03 1,11837080Ee03 2,0724548Ew04 1,1248246E=01 2.25838088w04 .
5 3,4694598E400 o8 ,6895463E400 ¢ty 9,2567724E404 1,6340397E¢06 3,5544503E¢04 7044904298004
08 2,7722750Fe00 ___ 1,87499%57E03 _ :
7 5,93B6240E+06 9,4700000E-0% 0, . 2,7159807€=02 ‘w2,37407268Er08 9.,0667735E+01 8+94644048004
8 1,5323219E(4 1,3597990E+00 »8,2441371E=02 1,3622958E¢00 9,3469460E04 '08,1110494E¢04 *2,76000005¢00
9 04 2, 0, 0, . - 4,2304813E002  .»8,888640%Ee00. . =8.784943RKe0y
1C 1,7247386E403 9,9726881E=01 2,8521000E+01 *4,7046030E402 w8 ,99654348E401 3,4447674E0Y 4,71099368¢00
11 1,7996544E402 1,7966434E+03 2,6864419E409 2,8367207E+40 9,4083496E+00 4,3532879€¢03 0,94096375«08
1 2,80000C0Ee01 4,9168197E+03 3,4535633E402 8,8320000E+04 9,0000000E01 «8,0560548E004 2.0521000E908
2 1,60C000CE0L 4,7165667E406 174061255803 1,4187864E004 9,0000000E404. .. 26,0443561E401 _ _=1,3162595Fu0y
3 1,600060uE«0 1,4672140E605 . 0, 0, 0, 2,3006090E=02 2.3076403k003
4 1,8254052E+06 1,7840260E+03 1,99305%4E=03 1,1138854E¢0) 3,1004654E=04 1,2847034E01 2.48737096=Q4
s 3,2562179F¢ 00 o4 ,4004840F 000 0, —_— . » L —_—
6 1,1554B96E¢ D6 2,8934940E000 1,9898628E403 =1,3307814E¢04 3,4060040Ew02 »8,4560088E002 0.
7 9¢3740198E¢06 9,4700000E=01 0 3,0377993E=02 4,6566129E»08 9.00685987E904 8.97114J9F%0¢
8 1,)4984649E¢04 1,3493491E¢00.  =8,8599505Ew02 1,35225408€+00 9.3756718E001. _ _»8,55045915E001 =3,6800000F00
[ 04 0, 0, 0, 1,7534307E¢02 w9 ,2304862E¢00 “0.0199145k004
10 1.;3;;;065003 9,9723694Ew01 2,8921000E°08 °1,7044386E402 »8,9959862E001 3,4480354E¢03 4,7660200k000
11 i Z [
e A ... 3,2000000E%01 6,3880502E¢03 3,91183135E02 8,9400000E¢01 . 9,0000000Ee01. .. w8,0560218E¢01 __  2,8521000F0084
2 2,0000000E+01 4,6156018E«06 1,4268465E+03 1,5659235E+014 9.,0000000E#04 »8,0436517E¢04 *2,2197038§+07
] 2,0000000E+02 1,4358001E¢05 0, o, 0, 4,1449765E002 4144146540008
—
5 44019352(E«0u «2,9512590€¢00 0 1,45716%54E402 6,4804532E0% 7114756996004 9.,09223275904¢
5 1,1679541E+06 2.5624423E400 1,6064279E403 =1 ,3340497E01 2,9082884E=02 w8, 44623856E008 ' ]
.7 5,20578C7E06 $.4700000Ew01 0, - 3.3520083Ee02.. ={,0244548Ee08 . B,0414032Ee04 _  0.92912275eQy
8 1,4635554E401 1,3468151E+00 =9 ,4635615E=02 1,3501358E+00 9.4019352E404 »0,70408744E¢02 *4,6000000%¢0
9 0y Ce 0, 0, i.7704630E«02 w9 ,3539645E000 “9,000899408¢0
H -1 $,9249809GEL0Y 20449
11 1,7995427E402 1,7971F90E«03 Z.68%8682E¢09 2,873C076Ee1p 9,6505584E¢00 1,3723794E¢0Y 9.78944305+09
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Sh SOLUTION

BATE 10273 T

1,4503897E¢03

»8,0409348E401

'4.2500736510’

2 2 ODDOUUOEODI 4, 5175581E006 1 74056505001 9,0000000E%01
3 2,4000000E04 1,4053014E05 0, 0. 0, 6,5499084E02 6.5495394602
4 231200477Eona — 1,29253935131_.Vf‘NL.BﬂﬂsllAE!nl.b_m 1,1uaaannﬁgnx, ______ x,sszs;als;nzgm-m_z.555145nalntVAA“quoasizxnjnna__"_mm_
5 4,2548320E#00 02,2411127E00 0, 1,7294480E+02 1,2258422E+05 9.2761497E004 5,9145535E004
8 1,4842776E¢08 2.405613!E000 1.62401685‘03 -1.33775635001 2,7263767E=02 w8, 4369167E+02 04 )
. - E
[} 1,4282302E¢0¢ 1,3485873E00 ©1,0033172E=01 1,3523144E400 9,42%4832E+01 «8,7758887E408 *5,5200000k00
9 0, ' 0, 0, 0, 1,7773452€402 09,4170%592E000 «9,008931008E#04
10 1,7293297E03 _ ___ 9,9715460Ee01 . ..2,85240060E401 . _»1,7040933Ee2 .. »B8,9948551Fe01 . 3,4437502Ee03 .. _4,9092¢86Fe00
i1 $,7994855E402 1,7975367€403 2,6855217E09 2,8950356E+10 9,8045284E400 1,3831363E003 9.70!0!055003
1 8 3,827426980014 9,0875600E03 4,6364880E002 8,395690108E401 $,0000000E+04 o0 ,0559438E+01 2.85¢3000E008
H 2,0274269E0 08 4,4631253E+06 1,4646125E03 1,8349246E003 9,0000000E¢04 ‘»8,0399925E+04 ©6,8338416Ex07
I J4269E01 1, 38B36B84E05 . FER - 1 .. 0, . o o B42483204Ee02. 8,2480627Ee083
4 2,1838182E+08 1,5340358E403 1, 75210595-03 1,1042244E403 4,1988647E«01 $,6301616E#04 747120948k« 08"
5 4,3778880E0C l,9606136E00 0. 1,8832%66E402 nd 8676B48E«05 1,0550969E405 4,9676711E¢04
7 4,9502283E406 9,1700000E=04 [/ 3,8172665Em02 1,8626454Ew09 8,8332106E+04 8,98480844E04
8 1 40785935001 1,3475042E+00 -1 031&17”E-01 1,3514474E900 9,4377888E00Y »8,8049386E+01 ©6,0430810€¢00
L) N | L — 0 - -4,7799803E402. _w9,4433832E¢00 '0.13 ] |
10 1 7254679E003 9,9712641E=01 2 85210ﬂ05001 wl, 70399!25°02 w8 ,9945226E401 3,14499775E¢03 4,9902709ke00
14 1,79945235002 1,7977527E403 2,685306LE«09 2,9102400E430 9,9023099E#00 1,38099345E¢03 9,65990155008
1§ 3,8274269E9014 9.0575600E«C3 4,6364886E002 8,3956018E001 9,0000000E»04 o8,0559438E401 2.892100060¢
2 N - _ 4, 46342530006 . 1 ,464842H8E403 . _1,8349246Ee01 . . 9,0000C00Ee01 . =8,030992%E¢01 . =4,233084380007
3 04 1,3883684E¢05 0, 0, 0, 8,2483204E%02 0.2480427€e07
4 2,4638182E+(0 1,5340158E003 1,7%21089E=03 1,1042244E403 4,1988647Ew01 8,2278698E202 7,049¢5%08e03
[ 1,4891902E406 2,3343360E+00 1,6338896E+03 el ,3399302E04 2,6390713Ee02 »8,4320708E002 0,

7 5,03774146408 9,4700000E=04 0. 3,8172665E«02 2,7187548E913 8,48814748E001 9,0000000608
_____ B 1,9%003997E¢04 1,5038697E400 ,=7,6818787E=02 1,5056307€+00 B,6881474E%01 - «B8,9999993EBe001 __ . O, . . _ .
9 0, ' 0, 0, : 0, 41,8000000Ee02 v9,8004754E000 =9, 3118924604

10 1¢72094679E+03 9,9712643E»01 2,8521000E+01 «1,7039982E¢02 w8 ,9945226E401 3,44859778E403 4,95827080E¢00
99FeQD
& 4,0274209Ee0Y _ 1,3256213E04  _ 5,9618845Ee02 8,0266390E+01 .9,0341308E¢04. . «8,0557628E401 . 2,8520094Bef84 =
2 8,0000000E+00 4,2002133E+08 1,5974950E403 2,2165074E Q1 9,0023851E001 08,0364286E001 3,4661324E004
3 8,0000000E400 1,3246253€405 0, ' G $+7826983E#04 1,78268%92E=01
- > » ]
5 2,0426005E909) B G, 2,7325958E+02 6,8355448E«083 7,1500373E¢04 8.0516752E04
[} 4,2490240E406 2.0209504E¢00 1,0579339E403 =1,2500039E (4 2,3613706E=02 »8,4052004€402 0
O A 5,:;545115.1)5 9.,4700000E~014 R S .. %,4334924E«=(2 07,7339217Ee14 . B,3109074E¢01 . 9.03643308Ee08
) $445980269E04 71,49533882E+00 «7,4253327E=02 1,4972306E+00 8,3100074€E+01 «8,96%8692E404 [
9 0, i 0. o, 0, 1,7965627E%02 »9,6704035E000 *9.6833273E+01
5 » 1 - * [ )
11 1,7992784€¢02 1,7988586E+03 2,6842061E¢09 3,0202348E430 1,0664987E401 4,4420257€403 9.3070674k+08
3
v



CASE, 3 SD SULLTION PAGE 5 LATE 10273 I
1 TIME __ALlllhﬁi______&EL.MELQCLli._—_REL_EAIH_AﬁﬁLa__Lm__EEL“AILMHIH__ REL LONGITUDE N —
2 ARC TIME WE[GHY INR VELONCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RAG(N¥)
3 PHASE TIME VASS ICEAL VELOCITY HEAT LOAD NEAT RATE RANGE (AM) DOWN RNG(NM)
¢ RE NUMBER AME PRESSURE ATHOS LENSITY SPEED SOUND MACH NUMBER LIFY COEFF DRAG CCEFP
5 ALPHA BANKR ANGLE LLENL FACTOR DYNAMIC PRESS AERQ MOMENY LIFY _BRAG
6 THRLST COSTATE V COSTATE GAMMA COSTATE 421 COSTATE ALT COSTATE LAY COSTATE (ONG
2 THRUST  TWG  GIMBAL ANG 2 COSTATE WEATING  COSTATE MASS . CCSYATE YAU \G_ELEV. ____ SYEERING A2}
8 GIMEAL ANGLE AX]AL ACC NORMAL ALC TCTAL ACC REL PITCH REL YAW REL ROLL
9 DRAG LCSS GRAV]TY LOSS ALPNA LOSS  BACK PRESS LOSS INR PITCH INR YAW INR ROLL
40 SEMI AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NOLE ARG PERIGEE APOGEE RAD(NM)  PERIGEE RAD(NM)
1t TRUE ANOMALY PERICD(FIN) ENERGY MCMENTUM SEMI LAT REC(NM)  APCGEE VELOCITY PERJGEE VELOCITY
1 5,4274269E401 1,6441996E+04 7,2589687E+02 7.5771377E+01 9,0536697E01 »8,0554195E401 2.8520970E404
2 1,6000003E991 4.06506505‘06 1,6777098E403 2,4941112k401 9,0063313E¢01 «B8,0327431E401 1,780243%3Ew03
3 1,600000UE*01 1.,2845416E00% G, 0, 04 3,5941545E=01 3:9941004E00y
4 2,6826921E+0¢ 1 0759901E+03 : 3112761E%03 1,0752600E+Q3 6,7880964Ee01 7,1722150E=02 9,10964968E002
5 2,7933424E400 3,4929080E402 3,8971614E404 8,5677454E404 1.,0882156E«08
e _441AA5ﬁ2§£_£n_____1+AA445n3£_na __142115ﬁ22£!ux__Wmlaiﬁlﬂliiﬁlnzh_.lﬂ.lﬂ!ﬂ‘lli.ﬂ? 0.
7 59,0062003E+04 9,170000VE=D3 0, 4,9028207E~02 »2,0549972E913 7,8584719E¢08 9.0536097E#0y
8 1,4152962E4+91 1,4877663E400 7.2890624E202 1,4895361E400 7,8564719E04 *8,9463103E004 0.
. 9 0, N 0, 0, 1.7946600E02 =9,7786007E¢00 *1,0134507E+02
10 1,7271047Ee 02 9,7655767Ew01 2,8521035E+01 *1,7019483E+02 w9,0024430E+01 3,4402642E¢03 5,9452647E%00
11 1,7990793E+02 1,P003114E03 Z2,6827618E+09 3,1863030E%10 1,1870064E+01 1,5207625E403 8,8204497E(8
1 6,2274269E¢C1 2,4577118E04 8,77728%52E+02 7,0564443E901 9,0667835E+0¢ »8,0548407E¢0% 2,8520916E¢0Y
R 2. . 2,4000000E+04 3,8778250E%06 1,8320368E+03 2,6859479E+0¢ 9,0149303E01 »8,0206219E+04 5,01667708G=03 ... .
3 2,4000000E+01 1,2062958E405 0, 0, u 6,6541638E01 616509745004
4 2,7924581E+06 3,4091995E%02 1,0833049E~03 1,0442687E403 L4051977E=0Y 6,0424566E-02 1.0059154E=04
- 8 o0 Go a 4, 1729151§snzh*___241 71EeDS 0SEeNd _ _ 1.4350094E08
6 1,2825005E400 1,5650670E400 6,5157689E+02 *l,1999034E¢0y 1,9950166E#02 n8,3654588E¢02 0,
7 5,0663310E#06 9,1700000E=01 0, 5.5205075&-02 -3.8602577Eu15 7.3433065E¢01 0.,066763%E¢0
.. .8 1,4264700E¢01 1,5433760E#00 -7 JB338042E=02 1.5453375E400 7.:3433065E401 »8,9332365E+01 0 _
9 0 0, 0, 1,7935041E402 *9,9045314E¢00 *1,06456296402
10 1,7283003E«03 9,960264EEnDL 2 8521445E404 *1,7003836E02 w9 ,0103718E+01 3,4497512E603 6,0674686E400
_1.0021952Ee 4JuumL_”mJ¢uM e 1,370764%€003  4,6335373Ee03 * —_
e A &,90U300CE«DL $,0496154E+04 1.0196553E«03 6,5796830E«Q1 9,3751167E+0 +8,0541018E+0% 28520835608 _
2 3,0728739E01 3,7205136E06 1,0914822E¢03 2,7848730E%01 $,0478378E«01 =8,0252717E¢03 9.8219858E=03
3 3,0728739k¢01 1,157360ZE+05 0, 0 0y 1,0553430E400 1.,0552974E¢00
!hiinﬂ____—¢4531A5315132____—1L$£4411251nﬂ____ 03 . L,00B3104E00 6, 3GAISIVEAQ2. 2,8
5 2,8563538E+0¢ 0, 4,6302839E¢02 1,05N165RE«0& 1,0132093E+08 3.9907406E%08
6 z.ac77eﬁosooa 1 V5445632E400 5,9546234E+02 »1,2048646E401 1.,9149569E=02 ~8,3516468E402 0.
S J 5,1203409E40¢ ?.17000005-01 I 5,9688803Eng2 24,0234775E15 6,8653184E04 9.u751157aou;
8 1,4667098E« 03 1,5729996E+00 »7,04B3430E%02 1,5745563E+00 $,8653184E«01 -8,9248833E40¢
9 0y [ 0, 0, 1,79268953E¢02 »1,0049978E901 -1 1122486E¢02
s -~ 9,9538710Fe031 2 .umu&:ux.__-mumﬁm ..2§,018786RFe0y ___ 3,4541834 -
13 1,7985962E+(2 1,8041921E+03 2,6789135E09 3,690U806Ee10 1,5920017E+04 1.7596970E¢03 7.@1155995-05
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CASE, 1 SL SOLUTION 4 DATE 10273
L] 6,9003000FE¢04 3, 0496154E004 1.,0196853F¢0X 8,%796830E+0¢ 9.07%14467E¢04 aB,0541018F¢01 :.!!208!!&01}1
2 0, 3,6380145E06 1,9914822E403 2,7848730E401 9,0176378E01 «8,02527476401 9.,8219858E003
3 0, 1,1316967E405 0, 0. 0y 1,0593430E000 1,05%2974E+00
& _...2,8076498E+064 6,5316596E902 £.9016942E204 . . 1,0115492E¢03 . 4.0083101Ee00  _ 8,7585222E02 2.8 E
s 2,7581863E40¢C %, 0, 4,6302539E002 #5,9246961E405 9,1141389E904 3,98715916+08
6 1,3077656E40+4 1,5445633E+00 5 9549234402 o1 ,2048646E001 1,9149580E202 “B,3516468E402 0, .

7 5,1279803Ee04 . _7,1700000Ea03 .

) 1,3743697E+031 1,6120987E400 -7 (7665820Ew02 1,6139685E¢00 6,8555017E001 «8,9248833E601 0,

) 0, 0, 1,7929001E02 -1.00:11755001 *1,4132311E02
40 . 1,7295853E4(2 v 9536710E=01 2 1B521346E401 «1,6987914E402  w9,018786REe01 _ 3,4841935Ee0
11 1,7985962E402 1,8041921E+03 2.6789135E+09 3,6900%506E+30 1,5920017E04 1.750607osoos T7.64108996¢08

1 7,7603009E+031 3,6437607E04 1,2212992E+03 5,9887631E401 9,0833201E401 «8,05203026¢01 2,0520600E+01

2 2,0000000E+0¢ 3,430745LE406 2,2220893E+03 2,6375653E01 9,0261008E¢01 «8,02065766403 1,90048456202

3 .. 8,0000000E+GC 1,9734420E405 0, 0, L0, L _4,7269898E00 _ 1,7208893E

" 2,06440BLE+O" 4,5458416E402 €,6264012E%04 9,73887828402 1,2540450E000 6,3641734E002 2,590920236e0¢

5 2,0614725E40; 9, 0. 4,9418762E¢02 »1,3717074E408 1,0736227E+05 4,23423395009

6 1,3345295Fe(t __  1,4474706E+00. % A007435Ee02

7 5,1871061E+06 $.17006N0CEmDL 0. 6.6356395Em(2 v4,3014060Ewid 6,2549403E403 9.0833201E403

) 1,39182528401 1,7262941E+00 -8,024660%E002 1,7201583E+00 6,2549403E404 «B,9166799E6 08 0.

9. 0 2, 0, . 0, ... 1,7924BBNEe02. . _s1,01768B45008 ___®3i.47
10 1,7345049E+03 9,9430739EwC1 2,8524774E403 a1,6965995E402 #9,0302957E+04 3,4531530E603 9.85677876400
11 1,7982267E402 1,8071958E+03 2,6750443E09 4,1003799E+40 1,9637447E604 1.98342638E403 6.04642046409

1 B,5003009E+01 4,7414920E404 1,4692401E#03 5,4007712E404 9,0904729E¢01 *8,050i0065Ee04 2.85204366404

2. 1,6500000E401 3,2634693E406 2,5067590E¢03. .. .2,83044G6Ee01. ... .9,03536888E¢0% B ,01549346208 3,33

3 1,0000000E#01 1,0154h49E405 0, 0, 0, 2,6902532E+00 2.6900468E¢00

‘ 2.2809242E406 2,9408886E+02 4,5119971Ew04 9,4858287E402 1,54866B4E#00 6,44910985002 2,39274856901

123899E 0y N 0

) 1,3564439E404 1,3640111E+70 8,9922328E¢02 *1,2614735E4014 1,2683104E002 *8,3222959E402 0, v

7 5,2348078E+06 9,1700000E»01 0, 7,2575792E=02 e2,7521764En14 5,6480102E04 9,09047395004

8 1,2925547E001 1,3640033E+00 «8,0464207E202 1,8657400E¢60 .. 5,0480102E%01 _ #8,9099274E40% 0.

9 0, 0, 0. 0, 1,7923328E402 «t, 0343824401 *1,2338551k03
10 1,7330892E403 9,9275009E=01 2,8522447E+01 *1,6041378E402 »9,0425611E404 3,45540726403 4,85732685404
11 1,7977442E402 ___1,8110B88Ea03. 4Ee09 4.8 ;

1 9,3003009E+01 5,7462744E404 1,7697990E+03 4,8407972E404 9,0971203E01 «8,04042598E004 _ 2,85200736e08

2 2,4000000E+01 3,0761917E+06 2,8457460E+03 2,7718043Ee04 9,0432907E¢01 «8,00962626+01 5,44590465202

3 2,4000000E401 9,5692748E404 0, e, 0, 4,0247493E00 4,02837¢5k¢00

— k. E:nn___m1¢11122935Q32"”__2+lﬁillln£nil___n2+ o :

s 2,4836448E4C Cy 4,3566940E02 »1,7747042E406 1,0669355E008 3,42131106¢03

6 1,3748147E405 1,2996432E400 e 14527494E402 *1,3110782E401 9,9185047EwQ3 «8,3090686E¢02 0.

7 5,2691497E+06 9,170GG00ERDL 0, 7,9326533E02 2,9197277E=14 . 5,080163AEe0% _ 9.0971203Ge03 .

] 1,2917329E+01 2,0203176E400 «E,7631176E~02 2,0222172E+00 5,0891616E+01 ~8,9028797E40% 0, ,

¢ 0, a, . . 1,7923353E+02 «1,0545458E003 *1,209729263%

i a0 Eedd _  $,908523dEmQ1 523347Ee01 . 3 i
11 1,7971249E+02 4,3160944E+03 2,6671939E+09 5,2860642E410 3,2669597E 08 2,5158678E03 5,3007474E038




©

CASE, 1 §D SoLuTION PAGE 7 DAYE 40872 T
-1 b €18 ALTITUDE. - —
2 ARC TIME WEIGPY INR VELOCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CRDSS RNG{NW)
3 PHASE TIME V4SS TCEAL VELQCITY WEAT LOAD WEAT RATE RANGE (NM) DOWN RNG{NM)
4 RE NUMEEK AMB PRESSURE ATrCS CENS]TY SPEED SQUND MACH NUMBER AIFY COBFF .. -DRAG. cnitr_______
L ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS - AERQ MOMENT WIFTY QR&
6 THRLST COSTATE V COSTATE GAMMA COSTATE AZ! COSTATE ALT COSTATE (AT COSTATE ganu
2 —~—GIMBAL _ANG 2 COSTATE MEATING
8 GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAW REL ROLL
9 DRAG (CSS GRAVITY (0SS ALPRA (0SS  BACK PRESS LOSS INR PITCH {NR YAW " INR AQLL
19 SEM] AXIS(AM} ECCENTRICITY INGLINATION ASCENDING NODE ARG PERJGEE.  APOGER RAD(NM}) . PERIGEE RAD{NM)
11 TRUE ANOMALY - PERIODIMINY ENERGY HOMENTUM SEM! LAT REC(NM)  aAPCGEE VELOCITY PERIGEE VELOGITY
1 9,9C03009E+31 6,5709472E404 2,0336348E¢03 4,44930862E40¢ 9,1019936E¢01 *8,0480448E¢08 2.8519700E%04
2 3,0000090E+01 2,935739zk+06 3,1378651E%03 2,7013877Ee04 9 0529243E401 «8,0046002E40¢ 7.5933929 02
3 3,0000000E¢01 9,1323617E+04 0, 0. o ..9,3142023E00
4 142737755E¢06 1,1797747E402 1,8250873E%04 9,5008877E+02 2.1404662£~00 7,4679623E002
L 2,5917134E¢00 4 04 3,7739178Ee02 01 ,5234611E906 9,0387487E004
A01449Fe00 4,9
? 5,2865970E+06 9.,470000UE®0L 0, 8,4842170E=02 #4,5891213Ew14 4,7085973E¢04 0:4019930§¢04
) 1,2996845E401 2,1492154E900 «5,7283022E02 2,1514180E+00 4,7085575E¢04 =8,8980064E¢08 )
9 Dy Gy 0, 0, . L 3,1923996E402 . _adl.,0646802E#01 _yw_iiazzznazqgaz______w
10 1,7401528E¢03 9,8836401Ew0L 2,8524198E01 *1,6893846E+p2 «9,0629408E%01 3,4600372E003 2,02648408ke01
11 1,79655%7E¢ (2 1,8207516E#03 2.6626439E408 5,8681868€440 4,0261208E404 2,79422936+03 4,76966038209
1 8,90C3009E+0Y ¢.ST09472E«04 2,0334348E403 4,4493862E00¢ 9,4019936E9014 wB,0460446E¢01 2-!519700 04
3 0, 2.9357392E¢06 3.1378451E%03 2.7013827Ee0y . .9.0521233Egn1",_m:a4nnlelnzﬁgn1ﬂ__ 7.8933928E —
3 0 9,1323617E+0¢ 0 0, 0, 5.31420236+00 5,31069948400
4 1,2737755E+06 1,1757747E+02 1,8250973E=04 9.5008877E402 2,1404682E400 7.,4679623E%02 2.2372432:-01
— L] e — * * 4
6 1,3799152E406 1,2601449E+00 6,9488533E+02 «1,3879088E401 " B3700803Ew»03 »8,2095444E402 0,
b 5,2865970E¢0¢6 %,4700000E=04 0, 8,4842170EwQ2 »5,09902376w19 4,7085575E+04 9,3019934Re04
8 1,2996B45E4Q4 €,1492454E400 =5 ,7283822E=02 2.4514160E«00 L4, T08557%E008 . =0,8900064E008 D
] 04 Uy 0, 0, 1,7923998E902 =1 ,0646002E0L “1,327708%925002
10 1,7401528E403 ?,RB36401E~01 2,8524198E+0% *1,6893848E402 «9,0620406E904 3,4600872E¢03 2.02404086401
— 33 4,?79655% - ) . 1008
Y 1,0500304Ee02 7.4%64067E04 2,3323424E403 4,0868057€¢01 9410689926001 _ a8.0430360600¢4  2,8319234
Fi &,0000000E+06 2,7932981k+06 3,4635208E03 2,6143448E0y 9,0606368E401 0?,9991847E03 103240038008
3 6,000000CE*00 8,6954841E004 0, 0, 0, 6,88986878E400 610890943500
5 2,7381405€400 2, 0, 3,1372977E02 w1148086619E00 8,2390820E90¢ 2.33933348¢0)
6 1,3854926E¢06 1,2260706E%00 7.5563129E+02 »l,4334442E404 6,7530444E«03  =8,29024596+02 0
2 5,2982541E+00 ?.1700000Ew01 0, 9.0820548E=02 1,0710417E814 _ . 4,3406198E404 0.,40689928404
8 1,3116794E+07 2,2869777E¢00 «1,0937695E=04 2,2895917€+00 4,3606198E¢01 «8,8931048640% S,
9 0, B 0, ' 1,7924952E+02 #1,0781347E401 *3,36250)96¢0¢
s
11 1,7958849E+02 1,826336UE«03 2:6572153E409 6,5293738E+10 4, 98450426004 3,4037004503 4,20807243509
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CASE, 3 8D SOLUTION PAGE @
2 1,2000000E01 2,6548714E 000 3.02364216+03 2,5157785E¢01 9,0683857E401  7,99307226904 1,37242108w04
3 1,3000000E+04 8,2506511E04 0, 0. 0, 8.7945247E400 £.7934538E500
JAB7A992E€05  _4,B647340Fe01 _ 7,122802%Ew05 9,8022965E402 _ 2,7242094Ee00  7,6900702Ee02  2,42273806wQ4
s 2,91631156400 0, 0, 2.5336576E¢02 w6, 8849923E408 6.6726347E404 1,8399208§408
¢ $,3894982E406 1,1964187E+00 #,25606806402 «i,4780784Ee04 5.6492020En03  .w8,2840843E02 0.
s 1,3328386E0 04 2,433602746900  ~1,2394704E203 2,4369832E400 404650656004  »0,8680860E404 0.
9 0,y 0, 0, 1,7926039E902 d,0919921E201 ©1,3940401E¢08
441A1255151n1_A_m_i4ﬁ215a1i5;u1, 2185261236901 . «1,6849862E602  _ »9,078B470Ee08 3.4847342E¢03 _ 3.31R6697E
11 1:7951017E402 1,83301146403 2,6507601E+09 7,2713391E440 6,1816067E001 3,45398606403 3.8372479E408
1 1,1700301€402 9,4066276E¢04 3,0404145E¢03 3,45220631E401 9,1171210E401  =8,035196%E¢04 2,8517863E¢03
2 1,8000000E401 2,5144553F 606 4,2195024E03 2,41023506401 9,07616926401  +7,9862747€ 008 1.7904394Ew04
000000608  _ _7,B298504Ee04_ . 0+ . _ _ ___Q, . 0. . 4.1082642E0% __ 1,1083193Ee8y
" €, 4928538405 3,0754440E01 4, 3449024E=05 9,9564397E402 3,0537465E000 7,4631951E002 2.0644503E008
s 3141BE966E00 0, : 2,0082769E402 9,9968928E+04 5.4245780E404 1,41792788408
? 5,3408509E406 9,1700000E=0% 0. 1,04489326m08 3.8696708Ees4 3,7638758E404 9.11712106¢04
s 1134970456403 2,30142726900  -1,4306779E<01 2,8952040€400 3,7638758E001  =0,8826790E401 0.
‘ H 0 IR SR - . 1079274286002 _ul,1063042E401 . o3, 42227376008
10 M TETTETITE 9,7789770E=01 2,8527177E+01 RTPTIITTITT] e9,0820832E401 3,4672824E403 3,87456325604
11 1, 7942033E002 1,8409739E403 2,6431113€009 8,0960622E+30 7,6634898E401 3,84290385403 3,4389506§¢08
1,2300301E002 1,0469370E005 3, 4531334E403 3,1789906E001 9,1225B24E+01  28,0301026E408 2.85169316004
2 3'4000000Ee0s.. . 2.3740377Ee04 4135212965103_ - 2,30453808e03. _ _ 9,0840130E40% - _s7,9787407E404 . 2.2968874En04
) 2140C0C00E01 7.3850466E004 0. 0, 113732575E004 1.37306546%04
‘ 2,8161832E405 119255550504 2 631894ER05 1,0102627E403 3,4180549E400 7,03924246002 2.00049798w04
7 173931565006 1,2477626E400 9788448106402  #1.8372285E¢01 4,1796274En03  »0,2628696E402 0
’ 5,3146533E006 9,1700000E01 0, 1,1237924Ea01  «6,3034617Ee18 3.5035489E0048 911225024601
B 3,3725970Fe03 . . 2.762309iEe00 .. -1.sss;sAn£gozﬁ_,, 2, 76654876400 . 3,5035180E+03 _  »0,8774378Ee03 0,
(] 04 0, 1,7928264E02 »1,1215790E04 vy, 44833435002
10 1,7590314603 9,72670945001 ¢.esze:¢55-01 «116602780E002  »90860208E0s 3.4699904E403 4.80726656¢04
478e08
4 . 1,2900301E%02 _ _1,1589384Ee05_ _ 3,9G70457E+03 . . 2,0328975€e01 . 9,1283547E¢01 __8,0242330E¢08 _ _ 2,85197976e08
2 3,0000000E¢03 Z,2336013E006 5112584256403 2.1927969E#031 9,0949638E401  .w7,9703443E04 2.90338876e03
3 3,00000008003 6,9483836E004 0, 0, 0, 1,6843966E408 £,68414036001
. ! il . ) 0 0 U A
5 3, 32353036000 o, 0. 1,2080890€402 381253186405 2.7648057E004 a.oo701¢osooa
® 1,3941427E¢06 1,1274323E400 1,0708392E603  of,7330859E¢04¢ 3,7108044EwD3  #8,25369746402
% B.3i78B42Ee06 _ _9,1700000Ee0% . Oy ... .. 1,2144420Ee01  4,6812869Ee12 ,;,2snz;nssguxwumw.a.;zg;:gzggu;_W,_mn;k
» 1,3686024E401 2,9501793E000  «1,74321906%01 2,9551495E400 3,2652100E401  =8,8748453E401 0.
9 o v 0, . 1,7929364E402  =1,13767666401  =1.47235085002
. 4 *» » * i ® -
11 179193256402 1,8617606E403 2, 6233924E 009 1,0005342E11 1117042296462 4,7415456E403 2,76630085¢08
Y
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CASE, & SD SOLUTION PAGE 9 CAYE
1 TIME ALTITUDE . REL VELOCITY __ REL PATW ANGLE . REL AZIMUTH _ REL LON —
2 ARC TIME WEIGH? INR VELOCITY INR PATW ANGLE - INR AZIMUTH INR LONG]TUDE CROSS RMG{NM)
3 PRASE T1IME FASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE (AM) DOWN RNG{NM)
- 4. RE NUMBER At PRESSURE ATMOS LENS]TY SPEEL SOUAD MACKH NLUMBER LIFT COEFF DRAG COEFF
L] ALPHA BANK ANGLE BLENE FACTUR DYNAMIC PRESS AERQ MOMENT LIFT DRaS
6 THRLST COSTAYE V COSTATE GAMMA COSTATE AZY GCSTATE ALT COSTATE LAY COSTATE LONG
y TURUST 1K GIMBAL ANG 2 COSYTATE WEAYING  _ COSYATE MASS .. CGSTATE \
© 8 GIMBAL ANGLE AXTAL ACC NORVMAL ACC TCTAL ACC REL PITCH REL YAW REL RALL
K DRAG LCSS GRAV]TY LOSS ALPFA (0SS  BACK PRESS LOSS INR PITCH INR YAW INR ROLL
10 . SEMI AXIS(AM) ECCENTRICITY INCLINATIUN ASCENDING NODE ARG PERIGEE ‘APOGEE RAD(AM)  PERIGEE RAD(NM)
1t TRUE ANCMALY PERJOD(MIN) ENERGY MOMENTUM SEM] LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
1 1,3500301E+02 1,2765356E+05 4,3946050E403 2,7117042E+04 9,1344894E901 »8,0174150E404 2,8514427E008
] J180000Q0VE«QL 2,0064464E%06 5,6288304E+03 2.0846834E4( 9,1000026E%01 87 :9610094E+0) 3,62174306808
I 3,60000CUE0L §,521%5285E+04 0, 0, 0, 2,0439338E¢04 .2.0432128R904
. 1,21B44318E+05 7,3244984E00 §,4239774E=06 1,0447262E403 4,2065510E400 6,7707095E02 190706236904
L] 3,4939353E00 0y 0, 9,1004259E08 3,0755454E05 2+/1100799E+04 5,93343706%04
6 1,3047633Fe 08 1,1093195Ee00 - 1,197342R8E408 471E=03 |
7 4,9742749E+06 9,1700000E=04 0. 1,3073227E=04 1,3798764E%42 3,06409776+01 9,1344894ke 0
8 1,35956609E+0% 2,9905690E400 =1,8259209E01 2,9961181E+00 3,0640977E404 «8,8655406E404 0,
e @ 0 g 0, 0, . .1,7930107E*02 ni,1946601E¢01 *1,4925603E402 .
10 1,7765203E403 $.5874322E=01 2,8530486E¢01 1, 6751899E402 «9,0898412E404 3,4758290E+03 7.3210974k¢04
14 1,7905812E¢02 1,8749555E403 2.6110783E+09 1,1074838E+11 1,4340450E902 5,2438932E403 2,4896372k¢08
1 1,4357861E¢02 1,4527759E+09 5,1019984E+03 2,4324012E08 9,1439458E¢01 »8,0080578E¢04 2+0512000E008
e 2. .. 444375604E+0% 1,9166b79E#06 6,356383%E+03 1,9305902E¢0¢ 9,1115513E00L . «7,9460692E¢01 4, 850481460y
3 4,4975604E+ 03 5,0623440E+04 0, 0, 0, : 2.64356088E¢04 2.6431283E404
4 6,4239804E« 04 3,6239072E-00 4,4651173E=00 1,07118008E+03 4,7629666E+00 7,1475630E+02 1,08%51260ke0y
5 3,7866932E¢00 Do _ 4387E+08 K L 1,42050862E«04 . 3,487 —_—
) 1,3052616E%04 1.,0865624E#00 1,2802948E03 «2,0196343E01 3,0163344E203 «8,2309038E02 0.
7 4,3968887E¢06 9.1700000E~01 0, 1,4526847E=01 1,4643820E=14¢ 2:8110705E+04 9.4439458Fe08
. 8. . 3.34D4BoBEeQL 2,90820861E+00 *1,9742727E01 2,9894125€+00 2,0110705€01 «8,8560842E004 . 0,
9 0 0, ) 0, 0. 1,7930715E+02. «1,18008486E404 -1,8175502€¢02
10 1,7879937E03 9,4631014E~01 2,8531963E+01 »1,6712477E+02 »9,0909854E001 3,4800064E403 9.9981042E+0¢
£05Ee03 z 20E*09. . S (]
... 1.A3%7881Ee02 1,4827755E+05 £,1019984E¢03 2,4324012E«0¢ 9.1439458E+01 «8,00605708E+08 2.8512000E008
2 0y 1,5443876E+06 €,3563835E%03 1,9305902E+01 9,1115513E01 ‘w7 ,9460892E401 4.B584816E9QY
3 04 4,8042400E904 0. - : 0, 0, 2,6435688E40 2,643122360¢
4,4654173Ew06 1,0711808Ee03 L] — k
5 1,9579661E401 *1,2960537E00 0, 5,8114367E+01 »1,7728552E¢0¢ 1,1887258E405 7:,0351593E404
6 1139B2616E+04 1,0865624E+00 1,2802943E+03 »2,0156313E+01 3,0163344E~03 *8,2309038E¢02 D,
7 I P €. B 1,7316530E04 0, 4,3898459E40% 6.1005164E04 .
8 1,4875594E#0¢ 8,6686314E=01 =9,0843¢902E=02 8,7239979E-01 7,4756274E401 «8,7700352E+04 ~3,0907439E003
9 0, , 0 0, 1,7773829E402 *l,1134233E¢08 *1,35608500E408
s _ 6712473E —=S,0909R%4E801 I, 4800064 ;
18 1,7885737E+02 1,3963505E+03 2.991402CE*09 1,204038%E¢11 1,8680974E¢02 5,9779889E+03 2,4674530E908
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CASE, 1 SD SOLUTION PAGE 10 - . DAYE 10273
4 1,3357881F#02 1.,5684502%E00% 5_2!!2L7JEQD! 2,2085489E¢01¢ 9453&[:9’5!1!1 a? qo&nx\nnL 2.8508430E¢0
2 1,0C00000Ee 02 1,5134157E06 4,9278317€403 1,7587813E401 9112044636401  »7,9274766E+04 6507320088}
3 1,0000000E%03 4,7078635E+04 2,9347911E%02 0, 0y 3,42140324E#01 3,4204432E003
A .. 2,9128713E¢04 1,6626683E000. . ..1,9913826En06. _.1,0801073Ee03. ___4,8640139E900 7, +2566208E0Q
5 2,3244345E01 wl,3882542E400 0, 2,75048594E404 »9,4397575E05 6,6962540E004 4,0040239E404
6 1,3955258E406 1,08963506¢00 1,4264079E+03 «2,2373617E+04 2,7104430Em03 w8, 21448536402 0, ,
2 g, MR Q - - B &
8 1,2203543E401 B,9444181F01 *1,4382322E01 9.0590453E01 7,4316210E401 «8,7730185E401 «2,9031195E404
9 1,1258724E¢(1 1,24670396+02 4,0174039E400 6,9828864E=02 1,7777425E¢02  .»1,1333768E¢01  =1,34208436408
A0 4,7928360E403 . 9,4216777€=04 2,8531938E401 »1,6674949E¢02 . _n9,1097252Es AB19883E«03  1.03AR370ke
11 1,7888097E«02 1,9040593E¢03 2,5844029E409 1,3123787Ee1y 2,0137114€002 6,2030703E403 2.0033643k¢03
1 1,6357861E¢02 1,8476051E+05 £,4288623E903 1,9912838E+0¢ 9,1640799E¢04  »7,0799401E+01 2.8504882E 04
2 2,0000000E%01 1,4824436E406 €,7161796E«03 1,99080363E408 9,3297063E¢04  .07,30799336401 8.27402886008
o3 .. 2,0000000Ee01 4,6115071E04 5,9302679E#02. . 0, 0y w8, 2349914F008  4,23414316e
4 $,5372340E004 8,0003228E=04 3,8389333E=07 1,0875514E403 5,1334278E00 ‘7,7883098E%04 4,79233180904
5 2,5952527E+04 el 1300882E¢00 0, 1,4498921E404 nd ,9161280E+03 3,8604478E004¢ 2,3565056E¢0¢
8
7 ' 9, 0. 1,8675375E01 0, 4,5860338E404 9.1146262E004
8 4,2363783E31 9,1674591E=01 «1,7120902E=01 9,3259616E01 7,3535468E01 »8,7742624E001 “2,7684922604
- 9. 1,7903092E¢01 2,3782295E+02 1,1007799E¢01 _ _4,0304910€w08 ... 1,7776099E402  __»4,1564059E408 =4,33
10 1,7979882E+(3 9,37651426=01 2,8531903E01 »1,6635965E402 »9,1202724E01 3,4838743E403 1i1210202608
11 1,7890590E02 1,9122726E+03 2,9769973E09 1,3630200E014 2,1721463E902 6,4309858E4+03 2,0040895k¢09
1 1,7357861E+02 2,y264096E405 5,6189059E+03 1,7905873E401 9,1745680E401  »7,9998478E¢01 ‘2,85006938401
2 3,0000000E¢01 1,4514716E+06 6,9193675E003. _ 1,4457964Ee03 . 9,3392062E00% 27,8822949E404 . ... 4.0165636520
3 3,0070000E40% 4,5451706E%04 8,9689932E902 0. 0y 5,0869434E404 5,0829896k 0
4 8,7801742E403 3,8801770E«01 5,1333304E=07 1,0216072E403 5,5000648E+00 8,1338108E«01 5,0479320690:
LY 2,2933403FEe04 2l,1048784F 00 Q B, 40686%587E+0) 22, 5282443E408 2.2580828Fe(0 4 94 10091&! 20
6 1,395697¢Ee 00 1,02%4696E00 1,7260466E+03 *2,70368922E404 2,4335560E903 »8,1788040E402 0 :
7 04 0, . 1,9392867E=04 0, - 4,50838024E+04 9.1220041600¢
. 8 1,2426747E401 9,3787442Ew01 ~1,8867934E=0D1 9.,5666521E~01 T42590964E001 ____ef,7664098E008  =2,6762434Be84
9 2,1930407E+01 3,4003485E402 2,0894134E+01 1,1931485Em04 1,7772344E002  w3,1847045E408 *1.,33718906402
10 $,8034456E403 9,3277675E=01 2,8531864E401 ®1,6595368E402  »9,1496230E001 3,4856614E¢03 1,2122987§+08
—— 31 1,7B93276FEe02 z ) . ] ; -
. 1 1,8357861E+02 2,1932076E¢05 5,3247775E03 1,6033889Ee01 9,1853209E901. . w7,9429489E004  2,849603%96eQL
2 4,0000000E+01 1,4204995E006 7,1364529E+03 1,3028718E+03 9,1492131E902 »7,8662480E404 1,21077768+00
3 4,00000CCE®01 4,418824zE04 1,2113696E+03 0, . 0 5,9784730E08 £,9723316keq8
— 4 — 5,694 . ,
5 2,5443123E401-  ©1,0967103E400 0, 4,5822869E400 «1,2699988E405 $.3047086E404 8,49166578e03
6 1,3957246E+06 1,0065836E¢00 1,8726883E+03 «2,9487440E4(1 2,3661660E6203 »8,1904977E002 ' )
7.0, u, 0, 2,0134249E=04 Oy - - . .. ...4,5409088Ee08 . 0.13142498e0¢
8 1,2436512E001 9,5909742E=01 *2,0076835Ew01 9,7988%60E~-01 7.1516798E¢01 »8,7600034E4 0% *2,6098836k04
9 2,4312423€401 4,3193472E+02 3,3448031E¢02 1,2727053E=01 1,7767223E¢02 .  1,2039084E001  =1,34069406«02
. P o ® - » Y je0
11 1,789620CE0? 1,9302250E+03 Z,5609941E09 1,4701613E014 2,5270R04E#02 6,93816696403 1.04558448¢08
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CASE,» 3 SD SOLUTION PAGE 11 . DATE .‘021:
1 TIME ALTITUDE HEL VELOCITY REL PAYM ANGLE REL AZIMUTH BREL LONGILILDE Lux;gu.
ARC TIME WEIGHY INR VELOGTITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NN)
3 PHASE TIME ¥ASS ICEAL VELOCITY HEAT LOAD HEAT RATE AANGE (NM) DOWN ANG{NM)
4 RE NUMEER AMB PRESSLRE ATHQS CENSITY SPEEC SOUND MACH NUMBER LEFY COBFF. . . .. DRAG CQEFF
5 ALFHA BANK ANGLE BELEND FACTOR DYNAMIC PRESS AERQ MOMENT LIFY PRaB
6 THRLS? COSTAYE Vv COSTATE GAMMA COSTATE AZ! CCSTATE ALT COSTATE LAT COSTATE LONG
— 7 YWMRUST TW0 __ GIMBAL ANG 2 . CCSTAYTE ASS !
8 GIMBAL ANGLE AX1AL ACC NORMAL ACC TOTAL ACC REL P1TCH REL YANW REL RQLL
9 DRAG |CSS GRAVITY LCSS ALPFA LOSS  BACK PRESS LOSS INR PITCH INR YaAW INR ROLL
10 SEM] AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE _APOGEE RAD(NM) _ RERRIGEE RAD(NM) _
i1 TRUL ANOMALY PERJOD(MINY ENERGY MOMENTUM SEMI LAT REC(NM)  APOGEE VELOCITY PERIGEE VELOG!TY
1 1,9357861E¢02 2,3482613E405 6,0457486E+03 1,4293676E¢04 9.14963743E¢04 #7.92830604E401 2.04908606¢08
2 5,0000000E+G2 1,3895275E406 7,3665306E403 1,1689892E404 9,1304648E901 *7,8444274E003% x.asogabt *00
3 5,00C000uE*02 4,3224777E404 1,5307285E+03 0, S0y . L. $49109944E008 6, fdkegg.
4 2,86B78(04E¢ 03 8,9930231E=02 1,4048791E=07 9.5913004E+Q2 6,3033669E+00 $.,4280864E+04 8,3319938ke04
5 3,0604579E¢ 0L el ,098B046E«00 0, 2,5674922€E+00 ®6,2331935E404 7.3979194E¢03 €. 68197038403
$kafy  2,0158687E¢03. i
7 0, Gy 0, 2,0900006E=04 04 €,4802022E001 91440430660
8 1,2416430E¢01 9,8092044Ee01 «Z,0967864Ew01 1,0030803E¢00 7,0361387E#04 «8,7524382E404 ©2,5483383k¢Q
9 2,5712989E01 5,1416755E+02 4,8437455E¢08 1,3115082E04 1,7761299E002_ . __a3$,23777089Ee08  w1.34 {1} —
10 1,8453455E+03 9,2190746EaCy 2,8531725E¢0¢ 1,8510425€002 *9,1929069E01 3:4809360E403 1141744940408
11 1,7899393E402 1,940030%E#03 2,5523975E409 1,5265%06E013 2,7245910E+02 7,2040347E+08 1477224036000
1 2,0357861E%02 2,4918183E+08 6,2843145E+03 1,2681064E60L 9,20772228#034 #Y,9068630E¢04 2:04005408¢08
. R 6,0000000E01. 1,3585554E406 7,6105014E403 1,0438703E¢08 . 9,1700637E«01_ _ _»7,8248009E+04% _ __ 1,60499108¢00
3 6,0000000E+01 4,2261313E404 1,8572866E403 0, 0, 7.8889646E404 700480475004
4 1,8224986E403 4,4234127€-02 7.2700184EnQ8 9.,30904%0E+02 6,7475214E¢040 8,4477040€0y 8,3700274kagy
5 3,1514243E01 ®1,1066594F00 0, 1.,434168A3E+00  »3,0813354E04 4,1435332E003 2.63393745e03
6 1,398%437E404 9,7450622E=04 2,1534450E*03 ©3,4626789E+0¢ 2,2025058E%03 ‘#8,1179032E+02 0 ",
7 0y ' 04 2,1691347E=01 0, 4,4188755€404 9.449872868¢04
8 1,2379116Ee04 1,0035948E00 “?,1663407E03 1,0267097E«00 _6,9130453E¢04  «8,7441034E¢0)  +2,49027248e0¢
¢ 2,0499845€001 5,8738101E¢02 6,5644856E¢01 1,3306703E=01 1,7754908E%02 wl,2682540E401 *1,35304006403
10 1,8218440E+ 03 9,1586482Ee 01 2,8531624E001 *1,6465582E¢02 #9,2159283E904 349040146403 1,53200926¢408
Y1) o L] L] L]
4 . 2,4357864Ee02 . 2,6241217E405 6,5314094E+03. . 1,1191156E01. = 9,2193910EeQL __ _o7,8875910Ee0%  2,04788328e0d
2 7,0000000E%0% 1,3275633E+06 7,8670002E+03 9,2722486E400 9,4810R244E404 ®7,7983557E+014 1.909579%8«00
h 7,000090CE®01 4,1297648E«04 2,1913760E+03 0, 0,y 8,9048669E404 0.9038196k4Q4
¥ 1 - 8 4. m____
5 3,2225822E+0¢ ©1,4190356E+00 0, 8,1004567EmQ1 #1,58%1753E#04 2.3200616E¢03 1,4039732k¢0)
[ 1,3957467E406 §,5543130E001¢ 2,2849470E*03 *3,7322404E001 2,2556341E20) »8,0988078E¢02 0, )
e T 0. N ) 0, . 2,2509747Ee08_ 0 . . ._._._._ . 4,3440090E401 9,439230350
8 1,2331684E¢04 1,0272726E00 #2,2244032E01 1,0510844E+00 6,7884179E+04 *8,7350075E¢04 'w2,4480220E 08
° 2,6923701E¢01 6,3221549E402 8,4868652E401 1,3403756E=08 1,7748129E402 #1,3002254E+01 »1,360%839600
s 10 1:!25_744?;.01 9,093821LEa04 2. 8531498403 21 ,8419346E02 ..o'gloqpawuu J,494724%F403 1.6523404600
11 1,7906661E+02 1/9615485E403 2,5336574E+09 1,8450923Ee44 3,41641473E+02 7,7538839E¢QY 1,63379875008
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CASE, 3 $§D SOLUTION PAGE 12 DATE 30273
2 8,0000000E+01 1,2966113E+06 8,1363673E+03 8,1874393E+00 941923610E%01 w7 ,7740493E+04 2.1699193E0090
3 . 8,0000000E+01 4,0334384E404 2,5333523E403 0, 0, 9e9692482E001 9,9668870E00¢
172 I nz__lrnzuuzsuLu_;a 8586806E402... . 7,8703637E00._ . B,3292470Ew0i 8,3018136Ee0y
] 3,2775914E«04 -1 13547815400 0, - A,67B8914EmQy #9,3221403E403 1.3328254€403 8.4836608E¢02
¢ 1,3957481E+06 9,4035411E201 2.4104915&-03 -4.010479oeoo1 2,2338958E903 w8,0727229E+02 0, .
2 0, 4 il 2, 33568R0E-01 D, 4,28874 38k} °.1A99!21E001
[] 1,2278756E#01 1,U520648E¢00 »2,2770988E%01 1,0764256E+00 6,6626476E04 B, 7284223E404 *2,4054692E004
] 2,7137773E408 7,0929664E#02 1,0892193E+02 1,3454330E=01 1,7740980E402 wl,33363B4E+01 *1,3685433E002
I 360930E#03  9,0242687Es=04 . 2,8531347E¢01 »1,6371037E¢02 . .#9,2649490Fe01 _ _3,4930380E03  _1,7914973fe02
11 1.79;o7eesooz 1,9733855E403 2,5235151E09 1,7073812Ee1 3,4081966E902 8,0444139E403 1.,5604891Ee08
1 2.3357661Eo32 2,8559486E¢0% 7,0725725E03 8,5571258E+00 9,2437639E401 »7.,8464453E¢03 2,8464201E00%
2 9,0000000E01 1,2656392E406 8,4186281E+03 7,1810156E+00 9,2040913E¢04 #7,7488838E¢0% 2,44636238409 .
3  9,00000006e01  _ 3,0370919E¢04 . Z B838969E03 .. 0, . . . Q9¢. . ... .. _1,1080701F¢02 ___1.4078002Ee02
4 3,0836817Ee02 6,2315780E#03 1,1138228E#08 8,8020378E+02 8,0351539E«00 8,2370638Ee04 5,2519855ke04¢
L] 3,3168062E+01 «1,1558435E400 0, 2,7649918Ew(1 »6,0196418E903 7.8083442E402 5.00334396tnz
A 1'39!713815.05 _9.2627179Ea04 9;anuans.na .Mg’a!q!&.nq 2.21532408E=03 =R 048283%E400
7 0y 0 0, 2,4234855E001 0, 4,1737563E4034 9.130097:5*01
8 1,2221767E#04 1,0780685E000  «2,3272236E=01 1,1029013E00 6,3383443E001 w8 ,7151186E+0¢ -2,3662974E40¢
o % . 2,7230831Fe04 _ _7,5922696Ee02 . 1,28626%6E#02 . __ 1,3481520E«01  _1,7733457Ee02. . al,36A4862E40% «1,3787496ke07
30 1,8439340E403 8,9497090Ew01 2,8935169E401 *1,6321283E402 »9,2910318E¢01 3,49420L3E03 1,93666736402
14 1,7945201E«02 1,9560386E+03 2,5427855E«09 1.771696%E+11 3,6699281E02 8,3448061E403 150539056408
2,4357861E¢0%2 2,9539748E409 7,3640628E403 7,4030594E400 9,2365029E01 «7,8245112E408 2,0459777604
jL_.__x.nn.nnnnEonzv __1,2346672Es06___ B,7438840E¢03 . . _6,2496090Ee00. .. __9,2162278E¢01 .  _@7,7227416E40% . . 2,7399883Ee00
3 1,0300000E¢02 3,84074%558004 3,2428196E+03 0, . 0 1,2240889E402 1,22378246402
¢ 1,8048447E402 3,5094945E#03 6,34720893Ew09 8,B814649Ee(2 8.2914985E+00 8,2078319E+01 5,216973280¢
—— . 5403
& 1,3907492E406 9,1316344E0038 2 8414400E+03 w4,8939408E091 2,4987833Ew03 »8,0239208E402 0.
7 0, b 2,5145908E=01 0. 4,0870884E404 9.4913771E4Q1
8 1,2161BB8FeD1 _141n5}EDEEonn-,m‘-z 37696336001 . 1,1300486FEe0C . 6,4175414E01 . #8,7041497Ee01 _ =2,3323697Ee0y
] 2,7252635E¢01 8,0259148E402 1,9280748E+02 1.3496745En01 1,7725504E902 *1.4046792E404 «1,38910%4E408
10 :.85231415¢03 §,8697088Ee08 2;85309625001 w1, 6269674E+02 99,31B2172E404 3,49%2627E403 2,09365448E02
_ 4. . 2,93970861EeD2 3,0457558E05 . 27669447B8E+03. 6,34416B88E+00 9,26963249E01 »7,B086274E001 ___ 2,84465328e0¢
2 1,3000000E%02 1,2036954E+06 $,0022001E+03 3,3898074E400 9,2287864E+04 »7,695679¢E¢ 04 3.0503044E+00
3 1,1000000E#02 3,7443990E04 3,6105613E403 0, 04 1,3451548E¢02 1,3440091640Q
13
s 3,3096324E001 *1,2094223E+00 0% 1,1142364E-01 *5,3067442E%03 3,1149842E402 1.9762188€402
6 1,3957494E+06 9.0099613E=04 2,7463114E403 «4,8996685E401 2,1836249E003 »7,9902768E¢02 0,
[N, ORI - R S | PO e D . 2,6092964E~01 | - o 3,9901994E¢04 . 0.20260898e0¢
8 1,23994135.01 1,1341049E400 “2,4274622E01 1,1507930E400 6,2996568E¢0) »8,8025807E403 «2,3024366E401
9 2,7230743E¢01 8,3993499E402 1,7828924E+02 1,3505774E04 1,7717475E+02 «t,4423370E404 =1,3935616E¢02
5 ) . [ ]
44 1,7928100E402 2,0141437E+D3 2,4093554E400 $,9069946Ew14 4,2%18358E02 8,9768610E403 1,3865400E09
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CASE, 3 SD SCLUTION PAGE 13 DAYE 30273
1 1ME JIURE NELOCITY _ _REL PATM _ANGLE . ) - : !
2 ARC TIME WEIGHT JAR VELOCITY INR PATH ANGLE INR AZIMUTH INR LCNGITUDE CROSS RNG(NM)
3 - PHASE TMr rASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE(NM) DOWN RNG(NM)
4 RE NUMBER AMB PRESSURE ATrKOS CENSITY SPEED SOUND MACH NUMBER LIFT -COEFF- DRAG COEFF .. ... ..
[ ] ALPHA BANK ANGLE ELENE FACTOR DYNAMIC PRESS AERQ MOMENT LIFY DRAQ
[] TRRLST COSTATE V COSTATE GAMMA COSTATE AZ1 CCSTATE ALY COSTATE LAY COSTATE LOKO
e HEAT] COSYAYE MASS __ _ CO§ — \ i
[} GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAW REL ROLL
9 DRAG LCSS GRAVITY LCSS ALPWA LOSS BACK PRESS LOSS INR PITCH INR VAW INR ROLL
40 SEM] AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE APOGEE RAD(NM)  PERIGEE RAD{(NM) . __
AR Y TRUE ANOMALY PERICD(MIN) ENERGY MOMENTUM SEMT LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
1 2,6357861E402 3,1255610E405 7,9887%52E¢03 5,3804498E00 9,2831711E+01 »7,7777594E¢01 2,8436399E¢04
2 1,2000009€E+C2 1,1727230E%08 9,3440849E03 4,5982107€+00 9,24178B34E* 01 *7 68763376404 3,37924%2€900
een e 3., .1,2000000E¢02 J,6480526E¢04 3,9884075E+03 0, L 4, 4754495E002 1:.4710646E003 . .
4 6,8870486E¢01 1,3707137E=03 2,38990B8UE=09 9,25006665E02 846358699E¢00 8,1063073Em01 5,1383289Ee04
5 3,3731867E401 °l, 24215136400 0, 7,6262239E#02 ®5,2743037E03 2,1142618E¢02 1.34016286+09
y —2,B438048E03
7 0, Uy [/ 2,7077624E+01 0y - J,9103327E¢0¢ - $:21419736¢04
8 1,2034537E%04 1,1643533E«00 «2,4794028E=01 1,1904592E+00 6,1850437E¢03 »8,8003437E08 *2,27686089E00y
e 9 . 2,738051E8E¢02 B,7178053E#02 2,0459441E902 1,3511534E01 1,770846pE¢02 231 ,4814727E201 . -1,4020933E¢02. . .. _
10 1,8709221E0% B,6517666E=01 2.,8533450E02 *1,6160905E02 09,3760640E04 J,4970840E+03 2,4478027E¢02
14 1,793C606Ee02 2,0297997E+03 2,4705385E+09 1.,9781362E011 4,5750019E%02 9.3004708E403 4.,3301178E408
i 2,7357664E%02 3,1556692E405 £,3222697E903 4,5p40865E+00 9,2971352E+01 »7,7528730E¢01 2.0425307E00
R .A,3000000E#C2 ... 1,141751UEe06 . 9.6798456E03 3.8714769E00 9425523426401 . _ 07,6385692E001 ... . 3.,72717772B00 .. __
3 1,30000C0E®D2 3,5517061E+04 4,3759449E403 0, 0, 1,6031636E¢02 1,60273066402
4 4,6511241E001 9,6649125Ew04 1,6033558E=09 9,4142318E+02 B8,8400P42E00 8,0038059€E»01 5-0!4:2626:05
- . - . * )
6 1,3957456E«06 €,7931302E-01 Z.93369E3E03 *5,5405032E0¢ 2,156195%E-03 »7,9446413E+02 0.
14 0, Cy 0, 2,8104202E#01 0, 3,8206094E001 9,2261499E0y
e B 441967203E04. . 1,1962504Ee00 = =2,5332267Ee01 .. 1,2227785E00. . 6,0738960Ee04 v8,6674284E008 _  =2,25006415kQ4 _
[ 2,7110682E%01 B,9861897E002 2,3244409E402 1,3515922E#01 1,7699347E9#02 »1,5221268E01 *1.4106862E+02
10 1,8812024E¢03 &,592664EE%01 2,8530142E01 *1,6103583E402 29 ,4068139E°04 3,49784066E403 - 2,64710810E¢02
——2,4828 L] . L] L) L)
A 2,8357861Ee02. . . 3,25630690EeLS €,6702321E+03 3.,7095153k+00 9:3115427E002 eV 7269314E02 . .2.B443470F00s
H 1,4000000E02 1,1107789E+06 1,0029034E04 3,2063583E+00 9,2691563E01 7 ,6084402E001 4.0948996E 00
3 1,4000000E¢C2 3,4553597E004 4,77433505E¢03 0, 0, 1,7404570E902 1.74001965002
[ [3
L] 3,3601513E901 *1,3203764E+00 0 4,3071032E=02 ®5,3546080E003 1,1563028E02 7:2640000Ee04
(] 1499D7494E406 B,6969954E=01 T,0457697E«03 *5,8762187E«04 241436077E-03 =7 ,9166569E402 0.
—— SO IS .G 0, 2.9175760E~01 0, . . 3,7300921E040 . . 9.2384758Ee0y
8 1,1897318E¢01 1,2299343E¢00 »2,5892%49E«01 1,2568933E¢00 5,V663338E¢0Y »8,65386809E901 *2.2360142690y
9 2,7026329E¢03 9,2091132E902 2,60785851E02 1,3516520E~01 1,7689820E02 01 ,5643447E008 =4 ,4193327E402
5 2 - * - * * 002 000
11 1.7942749E¢02 2,0649329€903 2,4483673E09, 2.1279712E011 5,2943224E402 1,0040532E904 4,22209376¢05%
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CASE,» 1 SD SCLLTION PAGE 14 DATE - 10273 1
1 2,9387R64F402 ——9,0320642E403 2 ja0g
2 1,5000600E«0? 1,0798L65E08 1,0392966E404 2,8997288E400 9,2835666E001 ®7,9792349E¢01 4,4033414E00
3 1,5000C0UE*02 $,3590132E04 5,1640265E903 0, 0, 1,8836599E402 1,8031264E+08
. -4 2,8882744E+ 08 5,9394917E04 8,7013403En10 9,5622874E¢02. . s.a4547525-oou-~¢_1.aannnzzs.os__~._44zAAizlnL-
5 3,3407437E401 ©1,3663615E400 0. 3,54984468€502 »5,3639113E03 9.,2067334E4 04 8,78737038904
6 1,3657496E+06 a 6083565E01 3,0897898E03 ©6,2225733E004 2,1316608E003 7,8879942E002 0.
2 0, 0
8 1,1824751E401 1 2655593E 00 »2,6477520E%01 1,2929602€E+00 5,8624516Ev01 *8,6396336E401 ©2,22644930he0}
9 2,6930526E401 9,3908964E402 2,8965845E402 1,3520939E-~01 1,7679861Ee02 v1,6081745E¢08 *1,4230274ke02
10 1,9045420E¢03 §,3726010EaC4 2,8%520404E401 =1,8002604E402 _a9,4722008E¢04 . __3,4990838E+03 _ 3.0994030 -
11 1,7949423E402 2,0847078E«03 Z,4328598E¢09 2,2069107Ee1y 5,6944057E¢02 1,0380489E404 1,17187¢58+08
1 3,0357863E52 3,2507568E«05 9,4100782E+03 2,3449023E+00 9,3417603E+01 *7.,8717241E¢0 2,8385433E¢09
2 1,60660C0E+02 1,545834RE«06 1,0771830E+0¢ 2,0486032E400 9,2084829E03 »7,54408860E01 4,8930678§900
3 3,60000C0EC2 3,262666EE¢04 5,6036259E¢03 0, 0, - —2,0328733E¢02  2,0322880%e08
¢ 2,2261472E4 (4. 5,0419545E=04 6.9815759E920 9,573498¢E+02 9,8302363E00 7.4180643E=01 4,5794377ke08
H 3,3134491E004 °1,4174265E400 0. 3,0916674E=02 »5,3306598E003 7,8403393E404 4,0420092k008
.____JL____4+;1:1195513n.__._n*:znhﬂzisnnL . 3,15585208E403 6,87
4 0, 3,1469737E04 0, 3,5468040E404 9.3642804E004
s 1 117493528431 1 L 3332977E+00 =2.7089€43E=01 1,3311535E400 5,7623470E401 »8,6247249E403 ©2.2106244k04
9 2,6825202E401 9,5355824E402 3,1896439E402 1,3523005E~04 1,7669444E002 . . »l,6536687E001 __ =1,436748
10 1,91757275‘33 612499573604 z.asze9bai~01 1 ,5918984E402 »9,5069370E01 J,49050819E¢03 3,35363446002
11 1,7956519E402 2,1061B91E03 2,4162898E409 2,28873150E+14 6,1243828E002 1,0763484E404 1,3224476508
1 3,1357861E402 3,3850R49E«0% 9,3044953E+03 1,7654695E+00 9,3876076E404 ©7,6423759E401 2,83696766+01
2 1,704000uE* Q2 L,1178627E406 1,1166189E404 1,5501497E400 9,3139234E¢01 22,50439076e04 . 85.32322046e00
3 1,7000000E+0? 3,1663203E04 6,0398636E+03 0, 04 2,1883703E002 2,10773336¢00
‘4 1,9546939E+01 4,8443721Ew04 5,8833413E°10 9,8727806E+02 1,0242265E901 7,1504929Ee04 4,37839976a04
——8 3,27 7Ee1 39368Ee00 [ ,
6 1,3957496E+25 8,4514870E.01 ,,212;;;55.03 «5,94868641E04 2,1095410E-03 »7,8286604E402 0,
7 0y g 3,2701330€=01 0, 3,65407466001 902777940504
¢ 1,16705%0E¢ 01 1,3433431E000 -2.77312!95-01 1,3716680E400 5,6681357E001  .8,6090882Fe08 . =2,21843948e04
9 2,6713625E+03 9,6469524E02 3,4850768E02 1,3524849En01 1,7658525E%02 »1.,7008739E404 »1,44554398¢0¢
10 1,9317476E+02 2,1180453E=01 2,8528482E+01 »1,8852940E402 n9,5431062E001 3,4909490E403 3.63%4614040!
—_—— 02.. —_2,1295660E403 2,39855Q0Ee09
1 3,2357861E¢02 3,4112675E4C5 1,0214751E404 1,2486095E400 9,3739734E0¢ #7,614805%6904.  2.83%924776e04
2 1,8000060E+02 9,6689069E05 1,1976684E¢04 1,1016982€000 9,3299079E404 w7,4766112601 5,7608139E+00
3 1,80000GUE0Z 3,669973%Ee04 6,4875207E+03 , 0, 2,3503068E¢02 2,34068006402
————h 79Ee03. . 4,040764LEw04. . G5,3178428CEwl0 . 9,5734422Ee02
5 3,2370903E+01 *1,5364214E900 0, 2,7016152E02 ©5,1285858E403 6,3671214Ee 03 3.85¢29308004
6 1,3957496E406 8,382242ZE-03 3,2611060E403 *7,32920076+01 2,0992508E03 «7,7980461E408 0.
7 0y 0. 0. 3,3996440€~04 N 3,3606455E004. . .9.2917204Ke0f
8 1,1969363E+01 1,3899135E00 *2,840458AEw0L 1,4147228E400 5,5739596E¢01 w8,5926524E0 01 *2.21703398004
9 2,6590662E¢01 9,7285421E02 3,7811147E002 1,3526554E=01 1,7647074E002 »3,7498%04E401 =1.,435435¢495¢08
10 1,9471703E203 1,2760225Ea08 . 0L £
11 1,7972040E+02 2,15514026403 2,3793641E09 2,4615428E01) 7,0842470E002 1,1574004E004 1.92797495¢09




CASE, 8 SJ SOLLTION PAGE 1% DATE 110293 1
1 . TEE __ALTITUDE . VELOCT
F ARC TIME WEIGHY INR VELOCITY INR PATH ANGLE INR AZTMUTM INR LONGITUDE CROSS RNG(NW)
3 PHASE TINE MASS ICEAL VELOCITY HEAT LOAD WEAT RATE RANGE (NM) DONN RNG(NM)
4 RE NUMEER AME PRESSURE ATMOS DENSITY SPEEDR SOUND MACH NUMBER LIFT COEFF .. _.m,nﬂlﬁ_ﬂﬂill—___«—_
[ ALPHA BANK ANGLE HLENE FACTOR DYNAMIC PRESS AERQ MOMENT LIFT
6 THRELST COSTATE V CCSTAYE GAMMA COSTATE AZ! COSTATE ALY COSTATE LAY COSTATE LON
7 . YRUSY YWD _GIMBAL ANG 2 COSTATE HEATING _
.8 GIMBAL ANGLE AXTAL ACC MNORMAL ACC TOYAL ACC REL PITCH REL YAW REL .RQLL
9 DRAG LCSS GRAVITY LOSS ALPRA LOSS  BACK PRESS LOSS INR PITCH INR YAW INR RGLL
40 SEM] AXIS(NM) ECCENTRICITY INCLINATIUN ASCENDING NODE ARG PERIGEE  _APOGEE RAD(AM) .. _PERIGEE RADiNM)
11 TRUE ANOMALY PERIOL(MIN) ENERGY MOMENTUM SEM] LAT REC(NM)  APOGEE VELOCITY PERIGEE VELOGITY
5 3,3357861E+0> 3,4297255E09 1,0641833E+04 7.90440892E=01 9,3908789E04 »7,5799655E04 2,83337486¢04
2 1,90C000CEeC? 7,5591663E+05 1,20G4044E04 7,0074450Ew0y 9.3464575E¢08 ©7,4405934E401 6,2606474R000
h] 1,9000000E#0« 2,9736274E«D4 6,9494532E403 0, 0, . 2. 51021236602 . 2.8530433%Rke09
4 1,7C76345E401 3,7771200E=04 4,7400674E10 9.5783692E¢02 1,4110276E001 6,6138642E=04 3.96281628=0
] 3,1868911E408 *1,6027511E+00 0, 2,6840304E~02 »4,9597728E403 6.0711193E001 3,6376208k¢0
e0s 34113 .
7 Dy o, 3,5361153€E~01 0 3,2685434E008 9.30628775608
8 1,1504385E408 1 143125458400 *2,9113838E«01 1.4605651E000 5,4825945E01 #8,5755438E408 =2:22012768¢08
¢ 2,6463035E404 9,7836588E02 4,0761185E402 1,3%528184E701 . .. .1,7635063£002 ... »4,8008040Ee08 . =1,4632050ke08
1C 1,9639948E¢(3 7,6231605E=04 2.8527344E401 =1,5713640E¢02 9,0199748E(1 3.5004995E03. 4,27330348008
11 1,7980500E#C2 2,1983132¢6E403 2,3591768E409 2,5529145E431 7,0199383E402 1,20028976¢04 9,8273302404
1 3,4357861E+02 3,4407795E409 1,1086734E¢04 3,87340%368E=0¢ 9,4003483E404 »7,54680604E40¢ 2,0313333E004¢
2 2,000L00GLE*02 9,2494657E+0% 1,2449094E+04 3,4495464E=01 9,3035954E¢08 _ _.e7,4032596Ee08 _ 6,76501116¢ -
3 24000000CE02 2,B772610E¢(04 7,4266017E+C3 0, 0, 2,6950920E402 2.4942444F 00
4 1,6864018E¢ 01 3,6254¢24Em04 4,4972910E10 9,5844629E002 1.&5&74025001 6,3284125E°01 3.,75379768e04
3 1,3957466E406 8,2597535E-01 3,3303657€403 »8,1274914E¢04 .00024375-03 ?,7350628E402 0.
b [ 0, . 3,6802587En0y .17170025001 9.3211788 «Q4
8 1,1415814E0} 1 4796465E00 *Z,9859912E0L 1,5094752Ee00 .. 5.195311159&1,, wB, 8576007604  =2,2200130kefy
¢ 2,6329223E¢01 9,515398%E%02 4,3684709E902 1,3529776E=01 1,7622840E402 «l,8536804E404 *4,47207015¢00
10 1,9824000E¢(3 7,6568332E01 Z.8526686E401 «1,5640165E402 =9,6608032E¢01 3.50053705003 4,0423203E008
z +Z13BY26ES03 . 3 . 17V S
1 3,59357061E¢02 3,4440535E+05 1,1550355E¢04 3,5939527E-02 9,4264018F¢08 . »?,.532274%E008 _  2.8291168Ee0%
2 2,4C00C0UE*C? 4,9397453E40% 1,2912759F+04 3,2147607E-Q2 9,3813424E%01 «7,3645430E¢01 7.2973780K200
3 2,4C00000E+(2 2,7809345E+04 7,9200027E%03 0, o, 2.8783273E+02 2.,87740420008
R . ofy _  3,570612EFe04 __ 4,4113145Fel0 . 3 ’Jﬂt_______
5 3,0743941E9C1 »1,7593290E+00 [ 2,94250830€-02 »4,4824204E+03 6,0735832E004 3.5680162640
¢ 1,3957496E+04 §,2056347E=01 3,3576285E403 =8,5462472E+0¢ 2,0714588E%03 *7,7027488E¢02 0,
o7 0, 0 0, . 3,8328841EwDy . . e -3,07638476e01 9. 33447905e04 .
8 1,4323402E01 1,5314064E400 »3,0647442E001 1,5617721E00 5,31551452E¢04 «8,53860890E40¢ ®2,24407728eQ4
v 2,61K9719E¢01 9,0266650E%02 4,6568347E002 1,3531386E=01 1,7609482E%02 »1,9083438E0 08 *1,48096336402
10 2,0025946E403 _2 2 . . *03
11 1,7996917E« 0% 2,2478C78E*03 £,3137038E#09 2,7465723E+14 8,81968455E002 1,2942786E¢04¢ 8,95090406¢04




CASE, 1 SD SOLUTION PAGE 46 DAYE a2rs
2 2,20000D0E*0? €,6300245E05 1,3394086E404 «2,3067549E=014 9,3997190E0¢ »7,3244000E%0¢ 7.856462685+00
3 2,200000uUEe02 ©,6845881k404 8,43L8026E+03 0, 0, 3,0692277E+02 3.,0082347E+08
4 1,8159654E001. .. 3, 6039067Em04 .____ 4,4633838E=10_ . ..9,5859879Ee02 . 1,25%3072E«08 . §,2385454Ex04 . . _3.3396444
5 3,0087943E+01 »1,681495EE400 0 3,231722%E=02 wd ,1673691E403 6,3302064E¢04 3.691268446008
[ 1,3957496Ee064 E,1557304E=01 3,3608784E03 =8,9788137E001 2,0631268E¢03 »7,6699148E6402 0., .
2 0, 0, 0 3,9948845E201 0 2,9803803Fe Q4 9.3823920Ee04
8 1,1226900E«01 1,5868979E400 =3,1479860E=01 1,6178205E«00 8,2403673E+01 8,5188317E+01 -2.26!4491i¢01
L 2,6044982E«03 9,a2048208E002 4,9391136E902 1.,3533083E04 1,7595320E02 01,9650497E401 *1,48908%77£403
— A0 2,024823BEeQ3 ___ 7,28844BYEe01 .. 2,8528157E¢01 wl B5485056E002 _ _20,7297454E¢01  3,5006062E¢03 .. 5,49041496002
11 -1.79910535002 2,2853368¢E403 2,2883031E09 2,8493193E411 9,4920747E¢02 1.33999255004 8,9410417890¢
1 3,7357861E+07 3,4338039E«08 1,2537986E+04 »5,2368881Ew04 9,4643470E¢08 7 ,43884876E¢04 2,8340804E08
2 2,3006000E%02 8,3503039E405 1,3900250E%04 wd,7236460Em01 9,4187508E+03 »7,2827827E¢04 0,44422996400
% .2,3000DOCEeC2 2,58B2410E404. . £,9602735E¢03 .. 0, . R Y o .B,2681228Fe02 _ _ 3,26703908e02
[} 1,9725120E08 3,7206620E=04 4,64B8410E%10 9,8802934E+02 1,30572685001 5,4321055E02 3,13086386x04
5 2,9380520E901 ©1,8570064E40D 7 3,6540445E=02 3,7527732E¢03 0.7!!‘5905001 3,0235598602
3 . a9, 42%8023Ee04 2, 0582262E-03 a? A34%006F402 J+]
7 0, Gy o, 4,1672696E=01 0, 2,8838017E+08 936834906064
) 1,1126034E004 1,6485390E+00 «3,2383364E=01 1,6780394E+00 5,1739410E#04 8,4978329E+01 2,896319285¢04
e 9 R,9895504Ee01 . . _ 9,79B5164E202 5,214504%E¢02 . 1,3534023En08. . 1,7579018E002_ . _=2,0236628E¢0) . *1.,4907428Re08
10 2,0493782E403 7,0608046E=01 2,8524270E¢01 »l,3403204E¢02 w9 7547184E¢01 3,5005028E403 5,908353925+02
11 *1,7980525E¢02 2,3270342E403 2,2008861E409 2,9563602E+11 1,0218652E003 41.,38099383E+04 B.1329280ke¢0¢
1 3,8307864E«02 3,4198256E#05 1,3064462E%04 07,3721833En01 9,4842844E004 =7,3908698E¢04 2.82122906+04
.2 _ _._.2,4000000Ee0Q2.. 8,0405633E«09 . . 1,4426576E+04 . »6,46760907E=01. . 9,4304590Fe01.. . #7,2306066Ee01. 9.06187136000. .
3 2,4000000E02 2,4518952E+04 9,50908324E+03 0, 0 J.4783644E«02 J.4743845k002
4 2,2014822E01 3,9197302Ea04 4,97473368E10 9,8749878E«02 1,3644364E004 5,1203990E-04 2,9456639En04
5 2,B624507E 001 22,0735924E400 I 4,24%4893E02 23, 347%449F+03 7,4483058E004 4.2760€298¢0%
[ 1,3987406E¢06 B,0671334E«01 2,.3499040E+03 «9,8878787E+03 2.0477323E<03 v?,6027962E#02 O
7 0, 0, 0. 4,3543332E~01 0, 2,7866914E+01 9.3049610E0%
— .. B 1,1020507E+01 1,740644E€900 =2,3294715E01 1,7429125€+00 5,1125868E01 . __»B8,4757454E¢04 . _ =2,33201648008
[} 2974183 0E«01 9,76406845E002 5,4614544E002 1,3536747E=01 1,7563457E+02 02,0844309E001 =1.,5076172E402
40 240766039E403 6,8560281E~01 2,8523208E+01 1,93163308¢02 9 ,7804262E¢01 3,5003294E003 6.,52070435409
- . Zz L]
R § 3,93578681E02 3,4003064E¢03 1,3634830E«04 ©9,0967710Ew01 9.,5048913Es04 »7,3502948Ee0). . 2,81243138e08
2 2,8000000E02 7.7008627E405 1,4976360E+04 «8,2604739E=04 9,45088644E903 «7,1948433E404 9.7406472E¢00
3 2,3000000E07 2,3985487€04 1,0081064E+04 0. 0. 3,6913273E402 3.,6900%47E6002
’ 020 .
L] 2,7822884E401 2,21682487E+90 9, 3,0600308E«02 »2,8153694E¢03 8,3929723E01 4,77570895k¢0¢
6 1,3987496E40n 8,0277968E»04 3,3279005E+03 ~1,0365767E402 2,040615%E«03 *7,5605540E¢02 (N .
? 0, 0, 0, 4,5484530E-01 . 2,6890550E01 ... 9.4013770Ee04. ...
8 1,0909997E¢0) "1,7802764E400 »3,4294332E«01 1,8130013E«00 5,0716898E#01 «08,4548778E402 ©2,3901486E¢9Y
9 2,95846848E+01 9,7191742E002 5,73870868402 4,3538882E=04 4,7544320E+02 »2,1466024E001 *1,3164270ke03
11 =1,7987629E+02 2,4237220E#03 2.,1991416E«09 3,1845498E¢11 1,185700%9E03 1,4974204E+04 7.34310316E¢04




CASE, 1 SD SALLTION PAGE 17 DATE 10273 {
1 TIME ALTITLDE REL.MELOCITY  REL PATW ANGLE ___ REL:- AZIMUTK  REL LONGITUDE "~ _
2 ARC TIME WEJGHT IhR VELOCITY INR PATH ANGLE INR AZIMUTH INR _LONGITUDE CROSS RNG(NM)
3 PHASE TIME MASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE (NM) DOWN RNG{NM)
¢ RE MUMBER AME PRESSLRE ATMCS CENS]TY SPEELC SOUND MACH NUMBER LIFY COEFF DRAG COEFF
5 ALPHA BANK ANGLE CLEND FACTUR DYNAMIC PRESS AERQ MOMENY LIFY BRAD
6 THRLST COSTATE V COSTATE GAMMA COSTATE AZ! CCSTATE ALY COBTATE LAT COSTATE LONG
Ry _GIMAAL ANG 2. _COSTATE REATING ___._ COSYATE MASS_ . COSTATE VAU . . 1
8 GIMBAL ANGLE AX1AL ACC NORFAL ACC TOTAL ACC REL PITCH REL YAW REL ROLL
] DRAG LCSS GRAV]TY LOSS ALPRA LOSS  DBACK PRESS LOSS INR PITCH INR YAW INR ROLL
40 SEM] AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERJGEE APOGEE RAD(NM)  PERIQEE RAD(NM)
11 TRUE ANOMALY PERIOD(MIN) ENERGY MOMBNTUM SEM] LAT REC(NM)  APOGEE VELOCIYY PERIGEE VELOGITY
1 4,0357861E¢02 3,3765917E¢08 1,4190172E«04 »1,0431125E400 9,5261878E+01 «7,3169492E4014 2.8147663E¢038
2 2,600000uEe02 7,3911424E05 1,5551094E004 «9,5176897E=01 9,4799882E+04 »7,1483304E+01 1,03910168e04
3 2,0000000EC2 2,2992023E+04 1,0678747E404 0, 0, 3,9164154E¢02 3.9150425€402
4 2,9498619E401 4,5340613Ew04 6,13%1455E10 9,5731925E¢02 1,4822824E%01 4,8291064E~01 2.5889323€e04
5 2,0977931E¢0 «2,3779729E+00 0, 6,1768949E~02 »2,1730463E¢03 9,5677278E404 8,4691145E6404
: 858Ee01 X, 2043211Ee03.__ =1,0860289Ee02 ____41+u135331£=nl____;1*53131!354 8
? 0, b 0, 4,7602702E#01 2,5909705E¢0¢ 9.41833038004
[ 1,0794155E401 1,855584658400 «3,5354433Ew01 1,8885810E400 5 0361913E+01 ©0,4266708E¢01 =2.4336360E001
] 2,9424817E¢01 9,4659545E002 5,9850824E02 1,35¢1295E201 1.75235505002 ®2,2112211E+03 *1,5251914€02
10 2,1408262E03 6,3478473E=01 2,8520957E¢01 «1,51390431E¢02 »9,8341222E901 3,4997900E403 7,8186243E¢02
11 ~1,7945231E402 2,4845157E403 2,1643095E+09 3,3064047E¢14 1,2781768E+03 4,5548513E404 6.9598601E¢04
1 4,1397861E902 3,3489428E¢09 1,47902099E+04 *1,1393474E+00 9,3482081E401 »7.,2728778E+01 2,8111114Ee04
-2 2,700000uEe02 7,0814215E+05 1,61544597E04 *1,0433423E+00 9,5018654E¢04 27,1000802E404 1.1106694Ee(1
3 2,7000000Ee02 2,2028558E04 1,1295892E04 0, 0, 4,1540615E02 4,14938268402
4 3,9321254E+01 5,0767645Ex04 7.0470193Ew10 9,5733857E¢02 1,5452212E%01 4,2353638E-014 2,4263433Ew0y
% 2_&3921?9:.!&1 22 5813074Fe00 i B wﬁjum 60y 000
- 1,3957496E406 7,9576473E=04 3,2487047E+03 =1,13722228+02 2,0273540E=03 »7,4987849E402 0.
7 0y n, 0, - 4,9887478E~Q1 0, 2,4924963E+01 9,4360236E«0Y
B 1,0672606E+01 1,9375101E400 =3,6484189E=01 1,9715615E00 5,0036010E+01 *8,4001105E01 25205302604
9 2,9263478E«01 9,6064E995¢02 €,2194810E°02 1,3544071E=01 1,7501589E+02 *2,2783014E01 ~1.5339012€+02
10 2,1789504EQ3 6,0601815E~01 2,8519900E01 =1 ,5044343E02 »$,0621718E401 3,4904339E403 8.58466028402
- z . T84Es+11 1,3 L] 0772E04 po04
1 4,2387861E¢02 S3,317993€6E005 1,5425289E+04 ~1,1999376E+00 943710549E+04 27.,22693064E408 2.8073448E0)
2 2,8000000E02 6,7717008E+05 1,6786397E404 ~1,1026372E400 9,5245929E¢01 ©7,0400814E0Y 1,1836770Ee(y
3 2,8000000E402 2,1085004E404 1,1943775E¢04 . 0, 4,3087328E402 4,3941424E002
8,28772589E=10 9 2Eeps 3,9
5 2,9168142E+01 #2,6163476E+00 0, 9,8241974E=02 «4,1970794E+02 1,3255297E+02 7:63990095¢04
6 1,39574965406 7,9263538E«014 3,1908581E«03 ©1,1902603E¢02 2,0210972E03 ®?.4632838E402 0.

P 0, 0, - 0, 5,2361879E~01 0, 2,3940423E04 C.4598195E¢0y
8 1,0544944E¢ 01 2,026955%E400 «2.7697937E04 2,0617134E4Q0 4,8708044E901 =8,37704508E¢01 =2,4871242E904
9 2,9102168E401 9,5427532E402 6,44)6069E¢02 1,3547324E01 1,7489780E¢02 ©2,3536735E¢01 *1.9420864E002

b - A4945927E+02 3 09441ke02

14 e1,7918369E+02 2,6272647E03 2,0854893E+09 3,5677478E¢14 1,4882202E+03 1,6781147E90¢ 6.21288008E%0¢




CASE, 1 SD SCLUTIOHN PAGE 18 DATE 30273 T
2 2,9900000E02 6,4619803E+05 1,7453974E¢04 =1,1306429€+00 9,59483028E+01 08 ,9979434E 04 1.,26441188404
3 2,90G000JE02 2,0101625E+04 1,2621995E+04 0, 0, . 4,6509347E402 4,04922601E6+02
.4 5,3930972E+02 6,5252973En04 . . 9,8459C28Ee10 .9,5484094E2902 1,6854024E08 . 3,6582816E04 . -2.3312000ke0y
5 2,4207675E402 *2,6354165E00 0, 1,2744207E=04 7,8753220E002 1,5944559E402 ©,2888732E¢0¢
6 1,395749cE+0% 7,8973020EA01 3,1193544E+03 -1,2452437E+02 2,0149800En03 »7,4273884E+02 0.
2 0, - " — 0, 5,50%2422E=04 0., 2.20846420F 004 0. 43808332k e01
8 1,0410729E+01 2,1250050E+00 *2,9002454E=01 2,16U5012E¢00 4,0989890E+01 v8,3547410E401 ~2,41654418004
9 2,49482991E401 §,4766395E¢02 6,64B4804E902 1,3551194EnQ1 1,7482509E902 ®2,4344014E¢01 *1,5519921k02
10. 2,2711396E2903 5,4045006En01 2,8%16841E01 rl, 48434216902 . »9,9214028E0041 3, 49B5770Ee03__ _ _1,0436843Ee03
11 «1,79G3IBI0ES02 2,7447685E+03 2,0404339E+09 3,7082567E+14 1,6077458E*03 1,74442086E¢04 8,8473707E¢04
1 6,4357861E402 3,2494034E405 1,6788630E40¢ «1,2195455E400 9,6197850E001 e7,1292023E404 2.7981428k¢04
2 3,0000C0GE*02 6,1522597E405 1,8149428E%04 »1,1280947E+00 §.9731343E901 w6 ,9438708E04 1.3471330E004
.3 3,0000000E¢02 1,9138163E¢04 1,3333833E+04 0, . By ce o #4,93192466E002 . 4.919)835kepg @00
4 6,849969yE+01 7.,5692434Ex04 1,1902345E~09 9,5073796E02 1,7658525E01 3,3758668E03 1.9987026Ew04
5 2,3212614E+01 "2,455746LE«Q0 0, 1,6773864Ex01 2,2972143E403 $,9365054E402 1,1465078E402
. 1,39574G6FEeL5 2.,8203108EmD}8 3,0345337FE+03 ol 3022887E¢02 2. 0088802003 a2 ,394100%E402 ]
7 0 0, 0, 5,7993085E04 0, 2,1965763E003 992144286404
8 1,0269482E¢Q1 2,2329581E+00 =4,0409291E=01 2,2692274E400 4,4009586E+04 »8,3369015E¢04 *2+2151603E0¢
9 . 2,47BBO4IE+0L 9,4099766E402 £,8413369E002 1,3555890E401. (1,7491142Ee02 .. .=2,%9282755E¢0%... . =1.56158646e03
10 2,3273953E40X © 5,0300601E01 2,8515834E901 °1,4736426E402 »9,9530294E¢01 3,4980092E03 1.4567019¢¢03
11 ~1,7888496E¢02 €,0162737E403 1,9908138E«09 3,8561290E+14 1,7385293E03 1,8142433E404 5,4866229E¢04
1 4,9357861E402 3,2134007E408% 1,7528890E«04 «1,1808908E+00 9,6460091E01 »7,07716826¢04 2,7930449E004
2 3,400000uE*02 5,A425394E40% 1,8886454E404 21,0956240E+00 ... 9,5992762E+01 .. ..nf,8876986E401 +434 —
3 3,400000UE*02 1,8474700E«04 1,4081832E+04 0, 0,y 5,1951778E+02 5,4932128E403
4 8,8139232E+01 3,A93008T7EwD4 1,4518432Ew09 9,4490005E402 1,8547878E¢04 3,09083836.01 1.,07730586e01
5 2,21P28868F¢ 03 2,2903635E¢00 0, . o B2 229737 9E=
6 1,3757496E406 7,845218%E=01 2,9355042E¢03 *1,3615112E+02 2,0026275E203 #7,3544188E¢02 0,
? 0, 0 : 0, 6,1223354E~01 0 ‘2,0989970E+03 9.,56294938004
8 1,0120675E+01 2,3523697E00 ~4,1932270E=01 2,3894704E¢00 . 3,9853590E¢0L _  _»8,3220026Ee03  =1,8974538Ee0Y
9 2,4643694E001 9,3445362E402 7.0188283E+02 1,3561679E=01 1,7516087E#02 %2,6257036E¢0% *1,57173726¢02
10 2,3924627E403 4,5491272E01 2,8515440E+01 ©1,4624434E+02 w9,9863838E404 3,4975747E403 1,2873538E+03
11 =1,7872316 ) H ] i
1 4,6357661E402 3,1775129E405 1,8305215E+04¢ *1,1107970E+00 9,6732819E¢01 . . «7,0228803E004 2.787494%E2(0}
2 3,20C0003E«C2 5,5320185E¢05 1,9065554E%04 ®1,0339504E00 9,0264991E01 06,8201925E04 1,52999%8Ee0
3 3,2060000E#02 1,7211236E+04 1,4870900E¢04 0. 0, 5,4834754E+02 8,4833704E008
Y S ‘ 1, U547039En0Y _ 1,7763%031E=09  9,37%2298E E
5 2,1128185E01 ©2,7159137800 0, 2,9761048En01 6,4973028E+403 2,8897028E¢02 1.0000992C«032
1,3957465840¢ 7,8218685Ee01 2,8216483E+03 «1,4230591E402 1,9999874E03 »7,3173328E402 0,
0, U, a, 6,4792196E=01 0, . S 4,9992924E#08 _ _ 9.97843174ReQ8
9,9837189E¢00 2,4852264E400 =4,3588067Ew01 2,5231611E+00 4,2039207E404 »8,2791388E«04 “2,21681974E04
2,4312922E+031 9,2820074E¢02 7,1803143E¢02 1,3568913Ea01 1,7498998E¢02 *2,6970966E404 «1,8790093E402
2,4684590F¢03 __ 4,14ABAB2Ew01 ¢ * ;
«1,7855195E22 3,0761570E403 1,8770458E409 4,4769697E+11 2.,0398656E¢03 1,9637080608E+04¢ 4,77438045004




@

CASE, 1 SD SOLuTiON PAGE 19 DATE ;027!
1 T1ME ALTITUDE REL VELOCITY REL _PATH ANGLE REL AZIMUTH REL_LCNGITLDE LATIIUDE
H ARC TIME WELIGHY AR YELOGITY INR PATH ANQLE INR AZINUTH INR LONGIYUDE CROSS RNGINRY
3 PFASE TIME MASS ICEAL VELOCITY HEAT LOAD NEAT RATE * RANGE(NM) DONN RNG(NNM)
4 FE NUMBER Ai‘B PRESSLURE ATFQS CENSITY SPEED SOQUND MACK NUMBER LIFT COEFF . DRAG COEFF . ___
5 ALPHA HANK ANGLE SLEND FACTOR DYNAMIC PRESS AERQ MDMENT LIFT DRAS
6 THRUST COSTATE V COSTATE GAMMA COSTATE AZl COSTATE ALT COSTATE LAY COSTATE {,ONO
— 7 THRUSY _YWC . GIMBAL ANG 2 COSYATE WEATING  COSTA
8 GIMBAL ANGLF AXTAL ACE NORMAL ACC TOTAL ACC REL P]TCW REL YaAW REL ROLL
9 DRAG LCSS GRAV]TY LOSS ALPRA (0SS  BACK PRESS LOSS INR PIYCH INR YaW INR ROLL
10 SEM] AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NOLE ARG PER]GEE APOGEE RAD{AM) . PERIGER _RAD(NM) _ _ ___
13 TRUE ANOMALY PERJODIMIN) ENERGY MOMENTUM SEM! LAT REC(NM)  APOGEE VBLOCITY PERIGEE VELOGITY
1 4,7357861E402 3,1427671E¢05 1,9131324E¢ 04 *1,0130190E+00 9,7015014E¢04 #8,9662124E01 2,78148606¢04
2 3,3000004E402 5,2230975E+0% 2,0491459E¢04 w9 ,4577283Ew01 9,6547145E008 -wb,7683468E¢01 1.02274|7i-o;
3 3,3000000E9¢02 1,4247771E¢04 1,5708435E¢04 0, 0, . .. .9,7888347Ee0R _ _. 85,7863843Fe0
4 1,4760283E¢02 1,2543079E«03 2 1652490E=09 9,2934147E+02 2,0585893E¢01 2,9726339E=01 1,66936206w01
] 1,996245CE#01 ®2,R490774E 00 3,9624328E~01 942317764E%03 - 3,408603408E¢02 226223936409
____A___Ldﬂﬂﬂﬁiun nmmmﬂ&ML___LAuLHMLmL_“shau _
7 ' 0, 6,8759003E=01 0, 1,89237096404 9.6042084E004
8 9.7979744E°03 2,5338507E400 *d,53971745=01 2,6726378E400 4,1086221E01-  »8,2478008E¢08 *2:231143%6¢04
9 2,44G3426E401 9.2240955E02 7,3238891602 1,3578036E=04 147441430E+02. . _e2,7887212E¢04. ..:»3,58801346e09
10 2,9582732E¢03 3,0673712E=04 2,0514744€¢01 *1,43686512E402 »1,0056169E%02 3,4964860E+03 1,6200994603
11 -1,7336613E¢02 3,2455627E+03 1,8111477E¢09 4,3517959E+11 2,2141954E+03 2,0483844E404 4,4209176ke04
1 4,8357863E40? 3,11027686E40% 2,00065158+04 «8,8575%527En01 9,7308651E001 «b,9090292E404 2,7740764Re 04
2 3,4000G0CE«02 4,9133773E409 2,1366463E04 -8,2938193E~04 9,6841120F01 .. _ af,7049812E08 1.2247650R04
3 3,4000000E0? 1,5284307E+04¢ 1,6590999E04 0, 0, 6,1060610E¢02 6.2036504Ge02
4 1,8889176E¢02 1,4851443E=03 2,6096879E=09 9,2121420E¢02 2,4720806E01 2,3381534E=01 1,98791508604
175E¢23 KN -— 5,224, L S * je09
6 1,3987495E400 7,7802025E=01 2,5466207E+03 ©1,5537705E402 1,9801970E%03 #7.2418728E¢02 0
7 0, J, 0, 7,:3202703E=04 0, 4:7927203E+04 96339783608
8 9,0224C17E%00 2,301249VE*00 *4,7304606E704 2,8410431E<00 4,0208415E008. _ »0.21453656e01  =2,2%26109ke0s
9 2,4324520E+01 9.1722510E%02 7,4508910E402 1,3589564E=04 1,7421026E902 «2,8833593E404 *1,89704386¢02
10 Z2,8658747E403 3,1136685E=04 2,8514449E401 a1,4260004E402 w1,0092230E402 J,4959397E«0) 1,83%8097ke03
S - H L23B(451Ee . . fefd
1 4,9357641E402 3,0818364E+05 2,0942600E404 *6,8349920E=01 9,7642538E¢01 . «8,8491660FEe01  2,7677042Be84
2 3,%000000E¢02 4,6039296E409 2,23024006E404 »6,4182366E01 9,7145830E+01 «b,6389440E001 1,03237006904
3 3,%000000E¢07? 1,4321691E404 1 7533384E04 0, 0, 6,4380394E402 6,43540370082
p - o -9 Ee?2 _ *
5 1,9913913k¢01 ©3,0520314E00 6,7441308E~04 1,8859499E«(04¢ 8,63027376402 3.74783426408
6 1,3810732E+00 7,7604665E003 2.3647664E°03 «1,6233088E+02 1:9700450E"03 *7,2034308E¢02 0. .
B 7 0, 0, . 7.8240154E=04 0, . . . 1.9200975E008_____ 9.,85704R7Fs08
[ 9,439351RE4 5D 2,9596220E400 «4,9054805E901 3,0000000E400 4,1044768E401 v8,1835660E008 *2,20174336¢04
® 2,4294G083E«01 9,1288404E«02 7.5876684E402 1,3603997En01 1,7384058E%02 «2,9643266E401 *1,8982061980080
: 03 . .-2,8513604E¢0L - ) *
11 ~1,7807304E¢02 3,70912136403 1,6569136E¢0°9 4,7353783Ee11 2.8217318E03 2,2206805E¢04 3.71550%3ke04




&

CASE, 1 SD SOLUTION PAGE 20 CAYE 30273 I
. - - 4
2 3,6000000E402 4,3074355E08 2,3256245E+04 4,0997720E~04 9 T463733E*04 «6,3701248€404 1.0497754E+04
3 J.GQUOOUOEODQ 1.33993715‘0‘ 1,84976487E+04 0, 6,78%4370E¢02 6.7026828E402
-4 2+3152A4151n2_____1+13238552-03n"-*ﬁ3,Aezonsi-nim__“.9,0611543E102""__uzfloaﬁzbOEtoi___m_2139037135304___.~4+!Onllllimtr_______
5 1,7724539E0014 «2,8189698E¢00 8,3115914E=03 2,0983610E+04 5.,9500874E+02 4.,20928236002
6 1,2922023Ee06 7.74150095-01 2.20552555‘03 -1.69587965002 1.9!767405-03 7,1644669E02 0, .
2 0, 0, 1, 8,3603480E=01 0 1.2266945E¢08 0.7072228E40%
8 9,2501027E000 2,9612528E00 w4 ,8060382E=01 3,0000000E400 3,6783563E+03 08,1606975E¢04 ‘*1,0689085E¢04
[ 2,4320196E03 9,0985599E002 7,7221490E02 1,3621634E=(03 1,7415340E002 a3, 0906L45%E403 ©1,6019104E002
— 30 2,9%072%BEe03. . 1,B435800Ee04 ... 2,8513802E¢04 . .=1,3991114Ee02_ _931,0214013E002. ... _3,49471%8E03 . 2,4087399Rke03
i1 ~4,7816563E#02 4,0203412E+03 1,87026013E¢09 4,9376043E443 2,8304370E+03 2.3253014E004 3.37644836¢04
1 5,1357864E+0Q2 3,0480606E905 2,2855036E404 »2,4404713Ee0Y 9,8267392E01 ©6,7130046E¢02 2,75138326¢08
H 3,7000000E«02 4,0300498E«05 2,4214027E0¢ #2,3034442En08 9,7800214E01 nd 49858 64E0 01 2.0653978Ee0y
— X 3,7000C00Ee02 .. ... 1,20308390ce04 . 1,9462047E¢04___ . USSR P e 1.1483082%E002  7,34%44328002 00
4 3,1855973E002 2,0023346E03 3,7384999E=09 .0568737E002 2,9229446E00) 4,6973056604 1,41192640Ee0y
L] 1,4994284E 01 «2,4461309E+00 0, 9.,7640774Ew01 2.0506658E¢04 5,6678370E¢02 4,7135227E408
s 1,2090548E06 7.225176EEx01 2,0096171E03 21,2715123E002 1,9425216Ew03 27 ,1249429E602 0
? 0, C, 0, 8,9359274E~01 0, $,4733236E*08 §/7634827E0QY
8 9,0898676E+00 2,9628344ED0 4, ,7078722E=01 3,0000000E400 3,41356548E0% w8 ,1300734E+01 *1,6565450E800%
e 9 2,43B7378E01_ _. . 9.,0803262E¢02 __ _ 7,7993%63E+02__ . 1,3642420E«01_ .. _ _1,7474652E002 _._x3,2209882E¢04  _*1,4290444E402
10 3,1318812E403 1,1572591E#03 2,68514881E+01 e1,3846839E¢02 0i,0284382E02 3,4943210E+03 ‘2.7694414E¢0)
11 1 ,7823952E#02 4,3962011E+03 1,4794337E+09 5,1408955E¢14 3,0899375E¢03 2,4212935E004 3.0530482E004
1 95,2357884E402 3,0410734E+03 2,3E169208E+04 «1,0%508380E01 9,8623048E008 w6,84208045E401 2.7421342E408
gy 002 . 3,7704552E005% . __2,5176409E404_ __=9,94075606E-02 . .__9,8154455E001 _ _ 6,4241202E04 . . _2,191B8197EeQy
3 3,8000000E%92 1,1728938E¢04 2,0426467E%04 0, 0, 7.926920%E+02 7.5237878E¢02
4 3,4627925E002 2,1649443E03 2,8925431E=09 9,0427873E+02 2,6338126E¢01 1,4043097E001 1.3547083876004
[] 1,1312496E006 7,7310304E001 1.7990259E«03 1,8502274E402 1,9242390E0Y ©7,0848920E002 0,
7 0, 0, 0, 9,5501999E«01 0, 1,2797236E404 9.81831254E04
8 B8,8707670E«00 2,9643696E+900. v4,6099119E=01_ 3,00000006e00. . .. 2,3631141E01  wB,1198202F¢01 __ «1,297591084Fe08
9 2,4492304E401 9,0709492E02 7,8339927E402 1,3665984E-01 1,7541833E02 «3,3687973E403 *1,6506743k002
10 3,3465968E403 4,4076869E~02 2,8517677E+01 1,3695872E+02 #1,0313353E402 3,4941043E40)3 3.4990893E¢0)
- . A :
Ve % . ®,3049221Ee02 J40394311E005 2,44832498E+04 =1,01225631E=03 9,8877542E¢01. . ©6,5927272Ee04 _  2,73%2792EeQs
2 3,88V1359Ee02 3,6008350E+05 2.,9844642E+0C4 «9,800086%Ea04 9,8407056E401 »6,3740823E04 2.2034400E004
3 3, 86913595002 1,1201343E604¢ 2,1093080E40¢ 0, [N T:7977727E402 7.7944%6G0Ee08
5 1,3295144E003 e1,3950166E¢00 0, 1,1776726E+00 2,2550003E+04 5,0951341E02 5,5074594E¢08
[ 1,0803933E¢06 7,7017804E=01 1,6447132E¢03 «1,9065172€+02 1,9095380E.03 «7,0568036E#02 0,
U AU PRI [/ I 0, . . .1,0000000E+00 Q.. . . 4,3280086Ee08 . 9.851076%E6e05
e 8,7482042E400 2,96540431E+00 w4 ,5428892E«01 3,0000000E+00 2,3398822E¢01 08,0981467E¢01 v1,02202 4008
9 2,4593052E401 9,0688165E402 7,8510851E+02 1,3683626E-01 1,7566799E%02 «3,4500264E01 *1,84651488202
H '7,4082B848Fe09  3,9441649FeQ3
11 ~1,3540869Ew01 5,2361294E¢03 1,3166600E09 5,4860920Ee11 3,5488850E403 2,5475376E¢04 2,5841643E¢04

e L A —




POM 120017y

UANLO b mren

MAXIMUM NUMEER OF [TERATIONSs 10
ADAMS=MOULTCK INNER LOQPS® 1

CESIRED ACCURACY® 5,000000E«Q2

sessiQUNDARY CONCITICNSwwee

J— STATE INJTIAL CONLCIT]ONS

1 0 ¢ 0 0 0 04£ /LﬂAl .
1 @0 0 0 i} n \0% 5 Jea X
1 0 0 0 C 0 v
1 0 0 0 0 c fﬂsvbtx“w" 2 . oLvVawaﬁv
1 0 ¢ 5 0 0 \:5)22, oﬂﬁx‘lfi;f -
1 ] 0 0 0 0 hAaﬂmul“jL
1 0 0 5 0 1 y :
1 2 4 1 4 4 ILA}IVA oL
1 ) 0 G 0 0 ,bb“ &
- COSTATE_INITIAL CCNDITJONS &£ - . _
2 0 1 0 0 e
2 o] L N Q i
2 0 ¢ ¢ 0 0
2 ) ¢ 0 0 0
e _ 2.0 ¢ 0 0 0 - e i
2 ¢ ¢ 0 0 0
2 0 ¢ ? 0 2
1 L\ i 9 1 1
2 ¢ 0 3 0 0
STATE_TARGET CCANDITIONS ‘ .- - e
0 0 s ¢ 5 4
] L Il L o X
0 3 0 o 0 18
0 C ¢ ¢ U F] .
RS- WU - SR ¢ 6 ... 0 . e e
0 ¢ 0 £ G 9
0 ¢ ¢ c 0 9
] L 0 il )] Q0
) c 0 0 0 0
. COSTATE_TARGET GCADITIOMS . _ e
0 9 7 i 8 1
1] L ol 4] o] 2
[) ¢ 0 o 0 3
0 ¢ ¢ 0 0 ¢
o 0____.0 . 0. _.5._ . e o
0 0 0 0 0 0
0 0 0 G 0 0
s N 0 1] " 0 ]
) ) 0 0 0 0

eres INITIAL ARC CATAsoss

aanaTHE JUITTAL ARC §S CN (AT fimans

THE ABOVE [TERATICN TOOK

4,601 SECONDS,
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e - ema e

CASE 1 cL JTERATION KO 4 : PAGE i CATE 0273 I
L U — —ALYJYLDE . RE), VELDCITY  REL PATW ANGLE \
2 ARC YIMr WE[GHT INR VELOCLTY INR PATH ANGLE INR AZIMYTH INR LONGITURE CRESS ANG(NNY
3 PHASE TIMK FASS IREAL VELOGITY WEAT LOAD HEAT RATE RANGE (AM) DOKN RNG(NN)
¢ RE NUMPE? ANE FRESSLRE ATMCS CENSITY SPEED SOUND MACK NLMBER . LIFY COEFF _DRAG cnirz___,___
5 ALFKA BANK ANGLE LLENL FACTOR DYNAMIC PRESS AERQ MOMENT LIFT ORA
6 THRUST COSTATE Vv COSTATE GAMMA COSTATE AZ1 COSTATE ALY COSTATE LAY COSTATE Lowe
2 THRUST __Twn GIMBAL ANG_ 2 . COSTATE WEATING . - 1
[] GIMBAL ANGLE AX1AL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAW REL ROLL
1 0, Uy 1,0300000E=04 9,0003000E+01 9,0000000E04 »8,0561000E404 248521000604
2 0, 5,5058348E406 1,3407534E+03 4,2734048E=03 9,0000000E%0¢ «6,0561000E904 *9122360680008
- % RRRRA  _ $,712729¢k¢05 RRRRR [\ DS | PO .
4 ~4,3643312E005 2,1241290E03 2,2964064Ew03 1 1416733&003 8,7390730Ew0% 8,0955098E+02 8,85244220&9032
L] 3,0622634FeCr 2,0084272E404 0, 1482032E~083 2,9787848E06 3,5324062E=03 3.34741680E00)
6 1,1096869E404 3,409G622E00 1,5444087E+03 -1.32305405o01 4,6081660E202. .. =8,5384405E6¢02 0.
7 6,6188427E (¢ 9,1700L0VE=02 0. 6,3500931E=03 0 9,0000840E403 9.,30623635908
8 1,6381736E401 1,39499259E00 »?,6032931E=02 1,3970458E00 w8,6937737E¢04 «1,5727708E=02 =4,8000000K908
1 1,2000C00E«C? $41798502E02 1,5222019E4+02 9,0000000E«01 9,0000000E+01 »8,0561000E401 2,85210006404
2 1,200C00GE«CY 5,1499383E¢06 1,3494252E03 6,4769635E¢00 ..9,0000000E01. ... =B, 0540863E¢01. ___=9,22300008s
3 RERRR 1,602019UE+05 RRRKR 0, 0, 5,0201068E=04 *2,2809924ie0?
‘. ~8,4432722E«02 2,0873615€¢03 2,2410977E=03 1.4337219E¢03 1,3426590En01 9,3002954E=02 1,8579237g 08
5 3, 1288300E20. 6,2323797E+01 il 2,596, ¢
® 1,11067668E406 3,0992814E00 1,5447947E¢03 ©1,3230640E+01 3,9229768E%02 -a 4989262E¢02 0.
7 6,06066B82E40% 9,470000UE~01 0. 1,7189429E=02 0, 9.,1205725E¢04 0,2006733E404
8 1,6041575E001 1,3842186E00 ~7,7241462E202 1,3863722E400 _a=B, aa7111n5-n1__A.-24252A203£on;.~__:141nnnnnn§_ N
(1 1,206000CE+01 ?.1298502E02 1,5222049E02 9.0000000E®04 9,0000000EwNY 28,08541000Ee0¢ 2.8821000f%49
2 0, 5,3499383E+06 1,3494252E«03 6,4769635E+00 9,0000000E¢0L «8,0540863E408 =9.22360¢9Ee 0|
3 RRRRR 1,6020190E#05 RRRKR 0, 0, 5,0201008E=04 *2,2889924500
4 -6,45632722E%0? C1LT73615E403 2.2440977Ew03 1,1337239E03 1,3426590E001 .. 5.34872706e02 _ _ 1,65354884ke0 -
5 2,4187411E¢Q( ¢, 2343476E400 0. 2,5963788E« 01 2,6590227E406 4,7467948E403 1,4700097Re0)
6 1,11667B6E0¢ 3,3992841E00 1,5447947E¢03 »1,3230640E403 3,9229768E=02 «8,4989262E¢02 0.
7 _ &,06DABBOED —$.,170000UE=01 1, 7489429E=02
8 1,6090291E01 1,3841536E+00 »7,6104650E=02 1,3863855E+00 «8,7583259E01 »8,5765652E¢04 =1,80000005408
1 3,8274265E¢04 9,C575609E«0Y 4,6364886E402 8,3956918E+01 9,0000000E%01 «8,0599438E01 2,8524000K03
2 2,6274269E401 6,4634253E06 1,4644128E+03 1,8349246E+01 9,0000000E+04 »8,0399925E+04 °8,209%6930=07
3 KEARE 1. 3883684E¢05 e RRRRR 0. N, B, 24424946000 A.ﬂllﬂﬂl!l (144
4 ~1,3439003E=01 1,5340356E4(03 1,7%21089E#03 1,1042244E403 4,19808647Em01 4,63816466w03% 7.71209;|an|
5 4,37788BGEQD «i,9806135E400 C, 1,8832566E402 «l,8676853E40% 1,0550969E408 4.0876738EC4
R 1,1891592E0¢ 2,3343365E400 . . 1,6338896E403 =1,3399502E01 . .. 2,6390713Ev02 . _«8.,432070%Ee02_ _ _p, ___
7 4,9502283E406 9,17C0C0GE=0L 0. 3,8172665En02 04 8,8332106E404 8, 08488415404
8 1,4078593EC2 1,3509508E400 =53,8342128E-02 1,3522014E%00 9,4377888E01 #8,8049386E¢08 =6,0430089k400




__@__.

CASE 3 GL ITERATINAN NO 3 PAGE 2 DAYE 0213
] 04 4,4631253E06 1,4646128E+03 1,0349246E008 9,0000000E#04 «8,030952%E¢01 *6,2095093090
3 RRRRR 1,3083684E¢05 RPRRR 0, 0, 8,24820946°00 8,8400033E008

A =4, 8439003ER0L.. .. 1, 9340458E003 .. 1,7521089E03. . 1,1042244E403_ . 4,4988647Eefs. 8,2 92880608
5 2,9245578E400 v, 0, 1,08032566E402 1,2863303E¢06 5,29903549E004 «,52091708e00¢
6 1,1691592E+006 2,3343369E00 1,6338896E03 i, 3399502Ee01 2,63007136n02 »8,4380708E¢02 0,
S £ B
8 1,3003997E+02 1,5036697E000 e7,6818787E=02 1,5096307E«00 8,0081476E«04 ~8,0009993E¢01 [N
1 6,90C3009E+01 3,0496154E04 1,0109353E+03 6,5796830E¢01 9,0751167E+01 «8,0541018E404 2,0852083%604
2 3,0728739E+01 3,7295139E406 1,9914822E+03 2,7848730E¢01 9,0478378E«04 w8,0282737E404 9.8249802800)
3 RRRRR 1,1%234602Ee08 RRRRR ] 0, 4. 05534205400 1.059297% tnn
4 ~1,7258304Ee02 6,5316596E¢02 e 9016942E=04 1,0115492E+03 1,0083104E¢00 © 8,398333%6002 2. !2012005-01
L] 2,8563536E400 0y 4,6302839E002 1,0501658E+06 1,0132093E+05 3.9907G96§°0|
b1, 3077855E404 1,5445633E00 5 +9849234E02 .=1,2048646Ee03 ...,1.1149§ai£102.".u-a+assn4&nagaz,,n
? 5,1203405E+06 9,1790C00Ee0L 0, 5,0688803En02 6,86934084E¢04 9 079114780048
8 1,4667098E¢01 1,9729996E¢00 -7.6483430E-02 1,5749363E¢00 6.56!3104E001 -g.ozaesassooa 0.

1 6,9003009E201 3,0496154E#04 1,0199553E03 6,5796830E+01 9,0751167E«04 o8,0541018E408 2,8520830E004
e 2 QL 3,6380145E906 1,9914822E403...  .2,7848230Ee04. . ..9,0178378Ee01 ... #8,0282717E004.. .. ©.021980REeQy
3 ‘RRARE 1,1316967E«05 RARKRR 0 0, . 4,0583420E00 $105929746¢00
4 -1.72!53045-c1 2.53165965002 8,9016912E=04 1,0115492E¢03 1,0083104E¢00 5,7555222E.02 2:5170860628004

6 1,3077859E+ 0 1,5445633E00 5,9549234E¢02 $,2048646E0] 1,9149589E202 «8,3546468E402 0,
4 5,1279803E+06 9,1700U00E=01 0, 6,08221087Ew=02 0, 6,8555047E¢08 9.0753167E¢08

B L 1,3763607E4018 1,6120987E¢00. «7,7665820E=02 . __ 1,6139685E+00 .Mwa,asssnxlgzni-w»Azl4ialanll£1n1_m-.ma4m

Z .
? 3,)00C000CE01 2,9357392E«06 2,1378684E03 2,7013877E+014 9,0529243E401 ®8,0046802E¢01 7.8933933§+02
3 RRRRP 9,1323617E«C4 RRRRR 0, . 04 5,3142022E¢00 5,31085945900
4 =7,0537233Ew02 1.,1757747E¢02 1,8250973E=04 9.5008877E+02 2;14046&2E.°°___~m7l4‘1&‘2:E_na__~__2L2142_lz LI | G
5 2,9917134ECT ¢, 0, 3,7739178E4+02 #1,9234611E006 9,6387487E¢04 2.887584%0¢0%
[ 1,37991%2E406 1,2601449E400 6,9484333E¢02 =»1,3879088E4Q1 8,4700503E#03 ‘-8.29994445002 0
vi 5, 2B6S9T(EeQE 9.1200000Fely q, 8,4842170E=02 0, 4. 2085579Ee0e 0.401993400¢
8 1,2996845E001 2,1492154E000 *9,7283822E%02 2,1514160E400 4,7085575E¢01 «8,89800046408 0 '
1 9,9003009E+01 6,5709672E~0¢ 2,033624AE+03 4,4403862E901 9,4019936E+04 =8,0440448E404 2.8519700K*04
2 0, 2,935739¢E+06 3,1378651E+03 27013877804 9,0529243E0% «8,0046802E404 7+59339236=08

- 3 PREFRE 9,1323617F004 ___RRRRR 0, ] 8,3112022F«00 8,3106%945200
4 =7,0537233€E002 1,4757747E+02 1,8250573Ex04 9,5008877E«p2 2,1404682E¢00 7.46Y98235902 2.:373052E-ox
5 2,3947134E00 U, 0, 3,7739178E02 vl ,9234614E406 9,63874876404 2-0075640“0!
6 1,37991%5264 08 1,2601445E¢00 6,9484933E%02 *1,35790866¢04 . . .B,1700503E=03.  «8,209%444E¢02
7 %,2865970E¢06 9,1700000E01 0, 8,4842470E02 0, © 4,7085975Ee03 9.soxenaa§-ns
8 1,2906845E+04 2,1492154E+00 *9,7283822E=02 2,1514160E00 4,7085575E+04 w0 ,8980004E404 0.

s




CASE ¢ CL ITERATION NO 1 PAGE ¥ DAYE 10273 I
2 ARC TIME WEJOHY INR VELOCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG{NM)
3 PHASE TIME MASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE (NM) DONN RNG{NM)
— 4 RE NUMBER . .. .AMB PRESSURE ATrMOS CENS]TY SPEED SOUND.. _MACH NUMBER ALIFT COBFF. ... . _DRAG CQEFP.
5 ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERD MOMENT LIFY PRAG
6 THRUS? COSTATE V COSTATE GAMMA COSTATE A2! COSTATE ALY chTATE LAY COSTATE LONG
8 GIMBAL ANGLE AXJAL ACC NORMAL ACC TOYAL ACC REL PITCW - REL YAW REL RALL
1 1,4387881E402 1,4527759E«05 5,1019984E¢03 2,4324012€+0y 9.,1439458E204 «8,0060978E008 2.8512090E004
2 €4, 4875604E¢01 1,9166879E«06 6,3563835E¢03 1,9305902E908 9,1145513E+04 n7,9460692E¢0 4,05084016E0y
3 RKRRR 5,9623440F 04 RRRRR 0, 0, 2.643%088E08 2,443 .
4 «d,3205430Ce03 3,58239072E400 4,4654473E=00 1,0711808E403 4,7629666E%00 7.,14756308%02 1.8551200E008
3 3,7886932E000 'R 0, 5,8114367E+0y 1,0233434E#053 1,42098062E¢04 3 aa7DBlDl004
[} 1,3952616E006 ____ 1,0865624E¢00 . . 1,2802948E03  ~2,0186313E¢014 _ _3,0163346Ee03  .«8,2309030Ee¢02
? 4,3958887E¢06 9,1700000Ew01 - 0, . 1,4520847E«Qy 0, 2.814070%6008 9-143?"l§001
[ 1,3454868E+04 2,0820864E00 1,9742727E00L 2,9894125E00 2,8110708E+04 w8,8560342E¢01 0.
. 1 1,8387861E002 1,4527759E+09 5,10199084E«03 2,4324012E04 9,1439458E901 ©8,0060978E201 2.8512000E¢04
[ - S P 0_‘__“1.554387&&906»4___6;3563!35Ea03_\4,”1 9305902E+01 . _9,3115513E001 . ._¢7,9460892E¢01 4.8%04814E00Y
3 RRRRR 4,R042100E*04 - RRRRR 0, 2.6435688E401 2.64312283E90¢
4 =4,3205439E« Q3 3,6239072E00 4,4651173E=006 1.07118055003 4,7629688E¢00 6,07070088E=01 3.9913403En0Y
5 1,98408744Fe03 29, A9R1076E=01 0 5,8114367EeQ} 21 ,8069693Fe08 1,204%003E608  _ 7,4378444ke084
[ 1,39B26416E406 1,0065624E«00 1,2802948E+03 «2,0156313E+01 3 0163344AE=03 w8,2309038E+02 0
7 0, 0, 0, 1,7336530E=01 4,4169687E00¢ 9.1103304604
8 1.12!997&5101MM_”_AJAIQ!3012101~”_Ws9+64931555502_ __l.JZAiniiﬁgai,__“_7.ﬁ1223905001_.‘_-a4]9lQAAnE;&l__n,p24gnanjoz£1@L_
2 1.1 SEN——
2 3,8691360E002 3,6008350E+05 2,3844612E¢04 9. 58968703E204 9,84070G56E«04 «6,3780823E904 2,2034400k004
3 RRRAR " 1,4201343E¢04 RRRRR 0. [ 7.7977728E+02 7.79446064€+08
4  =1,B2R40B0Fw05 __ 2,184BB310Fw03 _  3,9296490£e09 __ 9,039C478Esg2. . 2,7085020Ee0%1 _ __ 1,%270398Ew03  1.3794144ke0y
5 $,3744923E01 wb,6120972E00 0, 1,1776726E0¢ 2,3668770E404 6,1503874E+02 5,5537034E02
[ 1,0803909E+06 7.70178C031E=01 1,6447432E+03 .»1,9065172E+02 1,9095380EnD2 o7,0568030E+02 0.
b B 0 0, 1.0000000Ee0( 0 4.3680740F404 0.2309298K08
8 8,7477504E490 2,9654044F000 »d 5420722604 3,0000000E«00 9,0142024E#02 o7 ,894839%E¢0L «3,6911993k¢04¢
10 BEM] AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE A’OGEE FAD(N H PERIGEE RAD(NM)
11 TRUE ANONMALY PERICD{VINY ENERGY MOMENTUM SEMI LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
10 3,5310G640E40) 7:4328365E003 2,8520007E+01 1 ,3587986E»02 ?2.4082845E+03 3. 54430409E403 3,8935631E03
R =1,3540594Ew0s 9,23 uam____xtuu!u&us__-, 5,4860920E+31 ____3,8188B50E003_ . 2,5475578E004_____2,B8434136e04

SOLUTION FOR C#S FOLLOWS,

Ce <~6.0890009E=01 «1,4474149E403 1,43774376400 »5,6907728E=03 3,11308144E004

Ca 0. . 1,0505773€=02 0, 5, 94570705-01 -l 1994278E¢00
L—___—cl-_:t+libsiziEnoa__2+512n514£n03.-4,a;s;a4ns.nz__z,4;nzsans e

Er  =2.8421709E=14 0, »1,39872426-24¢ O, .78390805 14

E» 1,1175871€Ee08 1,4072077E014 1,8491875Emit -1 1641532E«10 -1.33258!75-05
3 |41 D. 1. 0D8728A0E240 .9 A880403Eatd +

ERROR METRICs 1,4824625E403

THE ABOVE ITERATION T00K 83,797 SECONDS,




CASE 1. CL ITERATION NU H PAGE . DAYE 10273 1
L TIME ALYITUDE REL VELOCLTY REL. PATK ANGI_: REL AZIMUTM REL LONGITUDE LAY!!unI
: 2 ARC TIME WEIGHT INR VELOCITY - INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIME MASS ICEAL VELOGITY WEAT LOAD HEAT RATE RANGE{(NM) DOWN RNG(NM)
4 RE.NUMBER._ ... _AMB. PRESSURE. ___ ATKOS LENSIYY__ _ .. SPEED SOUND. . .._ .. _MACH_ NUMBER .___ .. _LYET _COEFF.. .. ..DRAG CQEFF ._____
5 ALPHA BANK ANGLE SLEND FACTOR DYNAMIC PRESS AERD MDMENY LIFY ‘PRAG
[] THRLST COSTATE V COSTATE GAMMA COSTATE A2l CCSTATE ALY COSTATE LAY COSTATE | ONG
2 THRUST  TuO GIMBAL ANG 2 COSYATE WEATIAG COSIATE MASS COSTATE TaAU STEERING ELEV SYEERING A2}
8 GIMBAL ANGLE AX]AaL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAK REL RQLL
1 04 0, 1,0000000E=01 9,0000000E+01 9,0000000E°01 »8,0561000E+01 2+8521000E%0¢
2 0y 5,5058348E¢06 1,3407534E*03 4,2734018E%03 9,0000000E02 v8,0561000E404 *9.2234069E02
h Y RRARR 1.2122206E408 RRRAR 4] ‘l. 8. 028188804 =9 umgoaag.nv
¢ «4,36433126«05 2,1241290E+03 2,2964064E%03 1,1416733E¢03 8,7590730E=05 8,9955098E#02 8,5244220E%02
1] J,0622634E400 8,9984272E+04 0, 1,1482032E=0% 2,9787848E*08 3,9324062E#0) 3:+3474160E=0)
———B . 31,4096880E408 ... . 3,0005624E400. _ 9,8993735E001 . .=1,1792926Ee03 4,0390887E202 . .»8,2250794E¢02 0. R
4 6,0188427E906 $,1700000E=01 0, 1,66855866Ee02 0 9.00000840E04 9.3062263E04
‘ [] 1,6381786E904 1,3949925E00 =7,6082931E02 1,39704%8E«0¢ 08,6937737€201 .01 ,5727705E-02 =4,8000000&¢02
1 1,2000000E+04 9,1708658E¢02 1,5222014E902 9,0000000E+01 9,0000000E¢0} o8,0%61000E01 2.8521000E904
— 2 . 1,2000000E«01_ ... 9,14909383E#06 - ..1,3494252E03 6,47896814E¢00 9,0000000E¢02 =8,0540863E+01 *90.2217744E008_
K 3 RRRRR 1,6020190E%09 RRRRR 0, 0, 5,8060494E=04 ©2,2877023E0Y
] =8,4832698Ee02 2,0873614E403 2,2410376E=03 1,1337219E403 1,3426508E90) 9.,35002988E002 1.0572244Ew(02
[ 1,1166787E¢06 2,5516778E400 9,7312611E+01 w1,1792926E401 3,472004pE02 «8,1940434E¢02 0
7 6,0806680E93s 9,1700000E=01 0, 2,5826734Ew02 vl ,4263252E¢01 9,120972%E+04 9.,200675360,
B 1,68001378Fe01 .. 1,3842188E¢00. . #7,7241464E=02 1.3863722E400 . .wB,6871170E¢01 . _w2,2876497E¢03_. .=1.80000008202 . .. _
>
? 04 B3,1499383E+00 1,3494252E403 6,4769614E€400 9,0000000E#0Y »8,0510863E401 *9,2217736E=0R
3 RRFRR 1,6020190E«05 RRRRR ' 0¢ 5,8060498E«04 *2.,2077023En0?
. .4 =0,4832696Eed2 2.0%73644E403 2,2440570E03 1.1337219E«03 1.3426585E=01 5.3457207E002 . 1.05%48446e0p
5 R,4167444E0)0 8,2343489E00 0, 2,9963743E+01 2,6590229E406 4,74867929E 03 1.4700033E08
[] 1,14B8787E« (6 2,551677¢€E«00 977312614E+01 #1,1792926k4+04 3,4720040E~02 «8,1940134E002 0,
7 8,080468GE908 9,1700000Fe0Y I} 2,5826734E002 0, 9,2440314¢Ee01 9.0178390Feqy
[ 1,8090201E4+01 1,3041538E400 =7,8104651E=02 1,3863555E«00 »8,7583250E+01 08,9765654E+02 *1,8000000E002
1 J3,8068840Ev01 9,3317194E+03 4,7054298E#02 8.3820167E¢01 ©,0000000E*01 08,0599348E+01 2+8521000E004
2 2,080884(0E+01 4,4490490E«06 1,4685104E00) 1,8575860E+01 9,0000000E~0y 08,0308950E404 “§,0202312EwgY
: 3 RRRRP 1,3839802€05% RRRAR 0, I A,7287024E02 2.7259260602
N 4 =1,5534787Ee 01 1,5186013E03 1,7371490E03 1,1036546E¢03 4,2634986E~DY 1,65572083Ee01 7.478540%E08
L] ¢ 4089635E%00 vl ,9232078E00 0, 1,9231168E¢02 02,0915512E+09 4,0809824E408 4,0488609Ee04
- . b 1,4942354E+08 1,8381670E00 1,7095373E+02 o1 ,1939293E¢01 2,4044638E702 eB,1382847E402 .0 . e e
7 4,9264575E06 9,1700000E=03 0, 4,3339202€ErQ2 #2,8421700E-14. 0,8226042E4014 8,9092181E¢08
8 1,4024897E08 1,3503283E00 *5,7353818E=02 1.,3515488E400 9.:4408963E901 w8,8070792E¢03 ©8.4798332E+00




4
i
i
'

)

ﬁATE Lﬂg?! T

CASE i GL ITERATION NO 2 PAGE 2
4 3,BBABBAOEADS 9,3317194E003  4.70%54298E02 _§,3820467Fe04 9,0000000Ee03 =B,0559348E04 2.08921000E484
2 0, 4,4490190E406 1, 46551045003 1,8575060E401 9,0000000E408 48,0306980E8403 -$,02023328007
3 RRARR 1,3839802E+05 RRRR 0, 0, 8,7287024E002 8,72592640Ew08
- (] =1,5534787E001 1,54186013E03 1. 737;‘905903 1,1036546E¢03 4,2634986Em04. .. 8,18899526402 . .48,7820833E009
5 2,917834¢E+ 0y Uy 0. 1,9231168E¢02 1,2730404E406 5,3099243E004 4,44799048004
6 1,1912354EeCs 1,8381670E+00 1,7098373E+02 *1,4939293E¢04 2,4044638En02 o8,1302847E402 6. .
7 5,6452765Ee0¢ 9.4700000Em02. D, 23339 w02 - gege
8 1,4991856E001 1.5099094E+00 -7, 69599015'02 1,5118694ke00 8,6738004E#01 o8 ,99099935008 'R
1 6,0992722E404 3,0490612E#04 1,01936245403 6,6167619Ee01 9,0726653€+031 w8,0541316E001 2.0520843E+04
2 J,0123682€01 3,7205139E06 1,9B69484E+03 2,798782%E04 9,0170578E004 *8,0253058E404 9,22361890w03
kY RERERR 1,15736028408 RARRRR Q 0, 1.0396348E400 _4.03992378e0¢
) «1,7268587€a02 6,5332520802 B,9034019E~04 1,0115790E«03 1,0076943E¢00 6,40108620E=02 2.!13092¢§'ﬂ$
5 2,8568114E490 U, 0, 4,6297608E¢02 1,0503543E06 4,0127842€05 3.9736784E008
[ 1,3077644E0 06 1,4216467E+00 2.1442492E002 »1,2176B61Es01 . _1,8097675E202 _ _ _eB,0889613E02 0. ]
’ 5,1200955E¢04 9,1700000E=04 0, 6,1490863E202 3,3750780Ee14 6,9024431E¢0 9.,0726659Ee0g
8 1,4667215E001 1,573328%5E¢00 *7,8512434Ea02" 1,5752842E+00 6,9024434Ee04 «8,9273345E001 N
[} 6,B992722EeD1 3.0490612E+04 1,0193624E+03 6,6167649E¢01 9,072665%E+04 w8, 0541316E+01 2.0930849604
2 0, . 3.63B0145E*06 1,9860484E203 2,7987823E¢QL. . _9,0420578E20%. . _-«8,0283058E01 _ 9,2234109Ke0y
3 RRRRF 1,1316967E+05 RRRRR o, 0, 4,0396148E+00 1,03997378¢00
4 ~1,7248587Ee(1 6,3332520E6¢02 8 +9034019E=04 1,0115790E¢03 1,0076943E¢00 9.7584050€w02 2.5107874F%04¢
% 2,75685490Ee0( 0, _4,82574808Ee02 28,929%5842F«0" 9,400A%%%Fe04 3.0220944K08
[ 1,30776844E404 1,4216467E00 2 1442492E‘02 #1,2176861E¢0Y 1,809767%E=p02 »8,0809613E02 [\ .
7 5,4279334E¢0s 9,4700000E=01 0. 6,2241912E«02 0, 6,8926408E¢04 9,0730653E¢Q4
B 3,0740644E001 1,6124898E200 -1.769l!935102 - .1,6142605Ee00. . 6,0926468E004 . =B ,0273348E404 0.
! gegy
2 3 DDDODODE‘D; 2,7357392E°06 3, 12670265003 2,7362553E401 9.,0543790E+0¢ »8,0040260E901 7.,23880046003
3 RRRRP 7.1323617E0¢ 0. 0, !.23641065000 5.,2330348ke00
& . =0,9737696Ee22 . 1.1656323ke02_ 1. 80566345-04,n_,~_9 50324015*02___W_2.xldnbﬂlisnn___A.!4!1!12] 23066945908
5 2,3997820E+00 04 0, 3,7222843E402 *1,5077904E#06 $. 56!13425‘04 2,84006855¢08
8 1,3800518E«26 1,2232365E00 ‘.51340295'02 '1.385030‘5'01 7.75253295-03 -8.0477936&002 0.
i N , I,
8 1,3004933E404 2,1907294E00 =5, 7658880E~02 2,1529454E400 4,7701202E%03 =8,9003836E001 0.
1 9,8992722E01 6,5683608E%04 2,0208077E403 64,5101424E004 9,0996364E¢04 o8 ,0461804E¢04 2.85197586e0%
2 ' 2,9357392E+04 3,1267626E+03 2,73625536404 9,0513799E¢0 -e.oaaaaeosooz 7.8688004Ew03
3 _HRERE 9.1323617E04 —__ _RRRHR 0 0 23641846200 _5,2399163600
‘ ~6,9737696E0z 1,1656323E402 1,8086634E%04 9,5032404E+(2 2,1348589E¢00 7 5137273E¢52 2,2306654E%p
5 2,3997820E00 0, 0, 3,7222043E402 94,5077904E¢006 0.56!13Q!E004 2,8498683E¢9
— b _1.1ﬂ0051ﬁ5006 _.-1,22323469E900 4,5434029E902 . _»1,3850384E004. .. ...7,75230328En03. . _=8,04Y7936E¢02. 0. _
7 5,2868973E405 9,1700000£~01 0, 8,5366898En02 0, 4,7701202€+08 9,0096364Ee04
8 2,1507294E000 «8,7658850Em02 2,1529454E400 4,7701202E+014 =8,9003036E003 LB

1.30049535001




CASE 4 €L ITERATION NU 2 PAGE 3 DATE 40273
1 1IME ALTITUDE HEL VELQO~ITY REL . PATH ANGLE REL AZIMUTH jEL,IﬂNﬂlTNEE N 1411 Upl
2 ARC TIME WEIGHT INK VELOCITY  INR PATK ANGLE INR AZIMUTH INR LONGITUDE CROSS MAGINM)
‘ 3 PHASE TIME VASS  ICEAL VELOGITY HEAT LOAD HEAT RATE RANGE {NM) DONN RNB(NM:
.. & ... RE NUMEER AMB PRESSURE ATHCS CENSITY. SPEED SOUND . .. _MACH _NUMBER . __ __ LIFY COEFF. DRAG_COREF.
5 ALPHA BANK ANGLE SLENE FACTUR DYNAMIC PRESS AERO MOMENT LIFY PR
[} THRLST COSTATE Vv CLSTATE GAMMA COSTATE A2} COSTATE ALY COSTATE LAY COSTATE .LONS
2 THRUST 1] GIMBAL ANG 2 COSYAYE REA TATE .
8 GI4BAL ANGLE AXTAL ACC NORMA|, ACC TOTAL ACC REL PITCK REL YaW REL ROLL
T 1,4357130Ee52 1,4676588E405 %, 0856909503 2,5035000E601  9,1414483E¢01  #0,0066092E408 2t05122l2§‘lt
2 4,4378276E+01 1,9166879E+06 6.,3346164E¢03 1,9861716E+01 9,4093930E¢0L  =7,94642386¢04 4.70135576e0
h _RRERR 3.2623440Le04 RERHR 0 ﬂ' ,_Allllllﬁnﬂl L] Ai!?’!l_.e%
4 =4,0895285Ee03 3,4199143E400 4,2000716E206 1,0728877E403 4,7401894E¢00 7.1946989€+02 1.8574044§01
5 3,7934732E407 . 0, 5,4315858E¢04 1,4869493E¢05 1.3364889E004 3, 45046736404
s 1,3952891E+06 1,2780001E+00 1,0944281E¢03  =2,0264893E401 2,8637210E003._ «7,0878868E602 0, .. ..
b 4,3968562E406 9,1700000E=01 b, 1,4495635E901  »1,2895240E13 2,8829374E403 §.44144896004
8 1,3448201Ee01 ?2,9841443E+00 =1,9788%21E~01 2,99069689E+00 2,8829374E¢0) w8,8585315€e03 0,
1 1,435720CE+02 1,4676586E+08 =, 0856909E+03 2,5035900E+01 9,1414485E001  «8,0066092E0 2,8542202604
2 9, 1,5443678E406 £,3346164E+03 1,9861716EeQ1 9,1093930E201  .»7,9466238E408 470115976008
3 ARFRA 4,3042100E404 RRRRR 0, 0, 2,6144138E008 2,61399146001
4 =4,0595283Ee03 3,4199143E+00 4,2000718E=06 1.0728877E403 4,7401894E¢00  5,6680384Es01 3,36445346e04
01 Y . : _
s 1,39%2861E+00 1,0780003E+00 1.0994281E403  ~2,0264893E¢01 2,0637210E703  «7,9878869E+02 0. )
y 9, S 0, 1,7488029Ee01 0, €,3621720E401 9,10403926404
; B 1,1977402E+04 8,6708951E=01  1,0999423Ew01 8.7403830E901 7,2745827E¢01 _ .u8,7842708E+01 . .=2,0103393fe08
’ [ X, Es
‘ 2 3,8686811E¢02 $,0019652E05 2,5841608Ee04  #2,1605320E=12 9,8437518E001  =6,3733695E+04 2,35041086903
3 ARFRR 1,1204827E+04 RRRRR 0, 0 7,7866049E402 7.78311736e03
¢ +1,8202027E05 2,1823337E=03 1,9249092E09 9.0394924E02 2,7083%98E401.  "1,60220306e01 _ __3,39430908e0y
s 1,42785156401  »5.,3187738E+00 0. 1,1762924E00 2,4962381E¢04 6,4453174Ee02 5.6089837E008
6 1,0807280E04 7,6963181E=01 1.8212132E403  «1,8559500ke02 1,8331654E003  «6,8373802E¢02 0 .
b N ¢ 0, 1.0000000E#Q0 a8,7707610En14 1.4203304Fe 01 §.2476933Ee0¢
13 8,7504071E400 ©,9633977E400  =4,5433067Ew04 3,0000000E¢00 4,7160035E001  #7,937136QE001  =3,334426445004
. 10 SEM] AXIS(AM) ECCENTRICITY INCLINATION  ASCENDING NODE ARG FERIGEE  APOGEE RAD(NM)  PERIGEE RAD(NM) -
11 TRUE ANOMALY PERIODINMIN) ENERGY MOMENTUM SEMI LAT REC(NM)  APOGEE VELOCITY PERIGEE VELOGITY
10 3,5402660E¢33 7.13346806903 - 2,8320000E403  »1,3383639E¢02 7,4198673E+0¢ 3,5461731E003 3.49396666403
‘ 11 =3,0830306Eeil 9,2364425E03 1.3166878E¢09 5,4860969E011 3,5188908E03 2,5475938E404 . 2,58436085004
{
© SDLUTION FOR CES FOLLOWS,
Ce -6,2288396E03 «9,6809722E+00 4,39B5341E=02 »1,0617804E<04 5,3786740E¢01

Cs 0.

1,3885%225€E-04

Cov  ~7.9106160E=0% w5,9149125Ee 09

Ew 6.,5862B871E~12
E» =2.7939677E~p8
i

1Y

3
=1,0244052E~14
2.82693875210

0,
1,8960215C-02 »

3,2407188E-10 0,
*2,8844386E.07 0,
8

5,2463043E02 »1,0335417E«01
2,9606735E-04

1,36308246Ee10
=2,2323234Ew02

ERROR METRICa 1,0444456F« 01

TWE ABOVE I1TERATICN TOQK

7

73,163

3, 47408325010
L aaans

SECONDS.,



CASE CL ITERATION ND 3 PAGE 1 DATE 30273 I
s TIME ALTITUDE REL VELOCLTY REL PATM ANGLE REL AZIMUTH REl_ LONGLIUDE MATITUDE
2 ARC TIHME WEIGHY INR VELOCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CRCSS RANG(NM)

3 PNASE TIME MASS ICEAL VELOCITY HEAY LOAD . HEAT RATE RANGE (NM) DOWN RNG(NM)
oo .RE. NUMBER . .AMB PRESSURE ATHOS EENSITY, SPEED" SQUND . MACH .NUMBER . . LIFT.COEFF . DRAG..CQEFF. ___
s ALPHA BANK ANGLE HLEND FACTOR DYNAMIC PRESS AERD MOMENT LIFT -GRAO
6 THRUST COSTATE V COSTATE GAMMA COSTATE A2I COSTATE ALY COSTATE LAY COSTATE LONG
8 GIMBAL ANGLE AXTAL ACC NDRMAL AGC TOTAL ACC REL P]TCH REL YaW RE{ ROLL
1 0y c, 1,0600006E=01 9,0000000E+04 9,0000000E#01 ©8,0561000E04 2,8521000E*04
2 0y 5,5058348E06 1,3407934E«03 4,2734018E703 9,0000000E0% «8,05610006¢01 *9,2236049E008
3 RRRKE 1.21272068E205 RRRBRRR 1] ﬂ4 5. 0281860804 o9.93!992l§-n1
4 ~4,3643312E%05 2,1241290E+03 2,2964064E=03 1,1416733E403 8,759073NEn0S 8,9955098E02 8.5244220€00
] 3,0822834E00 8,9984272E404 0, 1,14082032E~08 2,9787848E+06 3,9324062E«03 3.3474468Ee03
b ___1,1096B69E006 2,9943333E400 B,73127628401.  .=3,1748040E¢01. .. __4,0284700E902 . _ »8,2197004E002 .. 0. __ ._ N
7 6,6188427E¢ 00 9,1700600E=01 0, 1,6994418Ew(2 0, 9,0000840E003 9.3062283E408

] 1,6364786E401 1,3949925E00 *7,6082931E902 1,3970658E+00 »8,6937737E401 =4,5727708Ee02 =1,8000000k002 .

1 1,2000000E%04 9,4798658E02 1,8222014E#02 9,0000000E+04 ¢,0000000E0% «8,0561000E¢01 2:8524000E¢08
2 . 31,2000000Eef1_ 5,1499383E406 1,3424252E203. . .6,4769814E400.. _ ._9,6000000E401 . ...»8,0510863E008  =0,22177466800
3 RRRRR 1,6020190E405 RRRRR 0, 04 5,8000496Ew04 «2,2977023G907
4 -6,4832698Ee02 2,0573614E03 2,2410976E03 1,1337219E03 1,3426585E904 $.3002%58E=02 1.,8057%244k902

i g O, ey
6 1,1186787E406 2,5466490E400 8,7630999E«04 n1,1748940E+03 3,4625357E02 v8,1886977E02 0 )
4 6,0006660E¢0¢ 9,170000UE=04 0, 2,59471036-02 »1,4079023E+01 9,1205725E008 9,2886753E00¢
—_ 8 1,%041578Ee01 . _ . 1,384218PEe00_  .»7,2241464E=02 _ 1,3863222E¢00 . . _a8,8B71470Fe01 _ _=2,269619FEe0s __ *4,20000005e08

¥ QRLSBE#N Ll18FA0

2 0, 5,1499383E06 1,3494252E#03 614769634E000 9 0000000E+04 .a osaoaosson; <9:2217746E%08
3 RRRRR 1,8020190E405 RRRRR 0, 5,80004966904  -2,28770286%07
4 =6,4B3269BEe02  2,0573634Ee03  2,2410978Em03 ___ 1,13372149E403 14142n5355!n1_ __%,3487287E.02 349416208
s 2,4167434E000 4, 2343489E+00 0, 2,5963741E01 2,6590220E08 €.7487029E¢03 1.47000356¢08
6 1,4186787E06 2,5460499E 00 837630999E001  =1,1748040E+01 3,4625357E402  «8,18869776402 0

13 1,0090291E¢01 1,3841536E000  «7,8104651Ew02 1,3863555E600  #8,7583259E401  8,5745851E403  *148000000E¢02
1 3,8921303E001 9,3582691E403  4,7114626E402 8,3808100E401 9,0000000E401  «8,0559338E+04 2/0521000E40
2 2,6921303E401 4,8478125E406 1,4688848E403 1,8595888E¢01 9,0000000E001  #8,0396721E+01  =6,9990310EwQ?
3 RRRARR 1 1!16“‘95.69 RRRRR 0 [} . 8. 7784224F =02 A.!?lﬂ?!!ﬁ-ﬂﬂ
4 <1,5541797Ee01 1,S171158E403 - 1,7357074E%03 1,1035992E#03 4,2691793Ew01 1,6573368E01 7,4643014€002
5 4, 4148126E00  #1,9182950E400 0, 1.92445135.02 »2,7624829€405 1,09493036408 4.9176959E404

& 4,191438 V1+a:594azsgnn,“,u_1 60342498002 n3,1804993E001. . 2,4002413E002 . w8, 13328206402 3.

7 €,9240707E¢06  9,1700000E=04 0, 4, 3368454Em02 0, 8,8217436E03 898924636404
) 1,4020243E404 1,3502644E400  =3.72884726%02  1,35347906+00 9,4411813E¢01  «8,8081708E401  ~6,1918997E00




CASE 1t GL ITERATION NO 3 PAGE 2 CATE 10273
2 0y 4,4478125E006 1,4688548E03 1,8595588E+0 9,0000000E%0¢ =8,0306724E¢01 ©6,9990340En0Y
RRRRR 1,3836U49E05 RRRRR 0, o, 8,7784224E02 8,7702268E902
4 =1,8541797EaQ3 - 1,5174158E03 _ .. 1,7387074E=03 .. 1,3035992E403.. 4,2691793E=03 .. . .8,1888758E002 .- ..647464803E202 .
5 2,9173076E¢0L v, 0, 1,9264513E¢02 1,2720295E+06 5,3932344E004 4, 4440530E+04
6 1,19243%2E¢05 1.,8359467Ee00 1,6054%49E¢02 »1,1894993E401 2,4002113Ew02 *8,1332621E¢02 0.
. '5:&271615&& 9.,47200000FwY 40_ 4,33884854Ea(2 O 8 67254088408 [-] mnnnnug.n(
[} 1,4990B83E+01 1,9104517E00 =7,697)626E902 1,5124117E00 8,6725408E¢ 04 «8,9999993E¢04 0.
1 6,8994204E+01 3,u488951E¢C4 1.0192885E403 6,6190752E001 9,0725017E%03% ©8,0541336E904 2.8520846E004
2 3,0072994E401 3,7205139E406 1,9866202E%03 2,7995476E+03 9,0170063E901 ©8,0253074E401 9,1924438EnQ)
h § RRRRA 1.15%73802Ea05 RRRKR 0 O+ 4 .03858472E400 3 n\n!A:Agann
. “1,7247992E901 6,5337294E402 8,6039146E004 1,0115879E+03 1,0075926E900 6,4023179E+02 2.5148701Em04
5 2,8568873E¢00 Do 0, 4,6251753E402 1,0504006E%06 1,0127250E405% 3,0733044E409
b 3,3077580E Q¢ 1.,4168360E¢00 1,9764295E¢02 =1,2123095E04 1,8057611Ea02 »8,0841152E402 Y- PR [
: 7 5,1200672E+06 9,1700000E=04 0. 6,1483627E«02 vd ,4408924En14 6,9047820E008 9.072%5037E¢04
8 1,4687244E004 1,5733818E600 *7,8516636E902 1,5753397E+00 6,9047620E402 «8,9274983E408 0
1 6,8994294E¢ (2 I, 4889531E+04 1,0192685E+03 6,6190782E+04 9,0725017Ee04 «B8,0541336E¢04 2:8520846E004
_____ 2Dy 3,6380145E406 1,9868202E403 2,7995478E401 9,0170063E#01 =8,0233074E408 949244386203, .. ..
3 RRRRR 1,1316967E05 RARRR 0, . 0. 1.0385847E400 1.03834388400
4 =1,7267992E=01 6,5337294E402 8,9039346E~04 1,0115879E«03 1,0075926€400 5,7587827E«02 2.3096042En04
6 143077%80E¢Cs 1,4168360E00 1,9764295E¢02 *1,2123095E401 1,8057614Ew02 *8,0841452E402 D¢
? 5,4279100E¢C¢ 9,17000008°08 o, 6,2251966E+02 0, 6,8949346E¢04 9,072%017E0¢
... 8 1,3743638E401 1.6129483E+00 »?,7698660E%C2 1,6144194E+00 6,8949346E01 #8,9274983E¢ 01 0s - e e
0063EeQs 9,099
2 3,0000000E¢0% 2,9357392E+C6 2,1260250E403 2,7384544E401 9,0912788E+01 *B,0048347E¢0¢ 7.2509143E02
3 RRRRR 9,1323617E04 RRRKHR 0, 0, 5,23146268E400 5,2309600&¢00
4 *6,9702463E%32 1,16925308402 1,8080502E°0¢ 9,5033293E+02 2,1344B40E00 7.5160055E002 2123075035204
] 2,6001627E400 Gy 0, 3,7197882E402 »1,5070886E406 9,5646104E#04 2.8480708E(%
6 1,3800565E+06 .1,2212066BE«00 4,4478035E402 *1,3805698E401 7.73917;95-03 «8,0433807E¢02 0
] S D e [] 4844KeQe
] 1,3008346E401 2,1507991E400 *9,7673335E02 2,1530187E¢00. 4,7740226E001 «B8,9005189E408 0,
1 9,8994204E404 6,3890355E«C4 2,0264705E403 4,5140063E904 9,0994B11E04 w8,0461955E404 2.8519738E+04
2 0, 2,9357392k06 3,1260250E+03 2,7384544E+01 9,0512788E04 «8,0048347E008 7.2509143Em02
S RRERR $.1323617F¢04 ARRKRA 0, D, y Ee —_—
4 =6,9702463E=02 1,1652530E402 1,8080%502E%04 9.5033203E002 2,1344B40E00 7.5160053E#02 2,2387563E0y
s 2,60036278000 0, 0, 3,7197882E402 ®1,5070866E06 9,5616104E+04 2,8480708E08
6 1,3B00569E906 1,2242668E00 4,4478039E402 *1,3805696E+01 7,7381759E¢03 o8,043380%E402 0 .
7 9,2809086E¢06 9,1700000E=08 0, 8,5323449E002 0, 4,7740326E¢04 0.0994844E0¢
(] 1,3005316E03 2.1507998E#00 ®9,7673335E=02 2,1530487€+00 4,7740226E001 »8,9009189E04 0+




@

CASE 1 GL ITERATION MU 3 PAGE 3 DAYE- 40273 T
8 e TIME L ALTLILDE . REL-WELOCLYY  REL PAYW ANGL ;
2 AFC TIME WEIGHY INR VELOC]TY INR PATR ANGLE INR AZIMUTH INR LCNGITUDE CROSS RNG(NM)
3 PPASE TIMFE VASS ICEAL VELOQITY WEAT LOAD HEAT RATE RANGE (NM) OONN RNG{NK)
[ RE NUMEEP ANE PRESSLRE ATVMCS CENSITY SPEED SOUND MACH NUMBER LIFT COEFF . DRAG_ CO!F? ———
5 AFF4 BANK ANGLE LLENE FAGTOR DYNAMIC PRESS AERO MOMENY LIFT pRA
6 TRRLSY COSTATE V COSTAYE GAMMA COSTATE AZI COSTATE ALT COSTATE LAT cosrAtg.;ong
% _IWRUSY _TWf . _GIMBAL ANG. 2. _COSYATE WEATING __ COSTAYE MASS H
8 GIFBAL ANGLE AX1AL aCC NORMAL ACC TOTAL ACC REL PITCH REL Yaw REL ROLL
i 1,4357257€02 1,4684596E+(5 %,0843858E+03 2,5083302E01 9,1412834E904 oB,0006480E00% 2.8512299690y
2 4,4576276E401 1,91686879E(6 6,3331430E¢03 1,9898537€401 9,1092512E%01 07,9466620E401 4,691i9407Eu0y
3 RRPRE._ . _93,90623440E+04 . RRRRR i e i N E .
4 =4 ,0453425E«0% 3,409290EE00 4,1663045E=08 1,07297588E«p3 4,7387702E+00 7,1974256E%02 1,8576304EeQy
] 3,7938292E+C0 Gy 0. 5,4114291E404 1,4796168E+05 1,3320339E+04 3-43793295004
] 1,3952905E+0¢ 1,0771437g«C0 1,0838805E+03 ©2,02178216+03 2,8576786E2Q3 .. 7 ,9838283E¢02._ . e
7 4 J96B593F Co $ 1700600 C1 0 1 4485040€ 031 4 4408924E 16 2 8876931E 01 9 14120505 01
8 1,3447844F03 2,9042133E+00 =1,9788041Ew01 2,9907673E+00 2,8076934E401 «8,8587166E¢01 0.
1 1,4357257E+67 1,4684596E¢05 5,0045658E403 2,5083102E¢01 9,4412834E01 »0,0066480E404 2.0%5122996603
2 g, 1,5443878E#06 6,3334430E03 1,98908537E+01 9,1092512E201 27, 9406820E20% . _€,4939487800y .
3 KWRERA 4,3042100E«04 RRRRR 0, 0, 2,6123638E08 2,611943469(0Y
4 ~=4,0653429Ee 32 3,4092002E#00 4,1063045Ew06 1,0729758E403 4,7387702E00 5,6524638Ee0} 3:35737488e0y
J— ,_._11~1115211&1£ 6.0, - T 7
[ 1,3952905E¢0¢ 1 C771437E«00 1 0838805E¢03  «2,0217621E+0% 2,6576786E»03 «?,9838283E+02 0 -
7 0y 1,7491435E-03 0, 4,3625495E+04 9.:4037877R Q3
8 1,1982083E+01 .6711207E 01 -1.1054&505-01 8,7413064E~02 L.7,2009932E001 _ oB,7B0B824Ee0L  =2,0193338F¢08 .
. b * fEaqd Ea
2 3,6688708E¢02 3,6015070E«CS 2,5841609E+04 =1,2052960Ee14 9,8435938E4014 v6,3735006E401 2.3480054E0y
3 RRFRR 1,12034031E«04 RRRRR 0, 0, 7,7858286E402 7782334406002
4 =1,8202027E05 241823337E03 3,5249092E-09 9,0394924E402 2,7083598E¢04 . _ 1,6083991Ew01  4.3949340fely
5 1,4301194E014 «9,791898%E00 0. 1,1762521E00 2,502038%E+04 6,4581712E902 5,6115964608
6 1,0805884E+08 7,6547396E04 1,8288060E¢03 ~1,8547159E+02 1,8296294E#03 «6,8342618E+02 0,
_____ 1 0, — L - R e e g
.8 8,75G1346E+0C 2,9654G06E4C0 *d,5431219Ee01 3,0000000E+400 4,7076272E01 7 ,9387330€401 *3,32260178908
10 SEM] AXIS(NNM) ECCENTYRICITY INCLINATION ASCENDING NODE ARG PERIGEE APCGEE RAD(NM) PERIGEE RAD(NM)
11 TRUE ANCMALY FERIOD(VINY EMERGY MOMENTUM SEMI LAT REC(NM) APOGEE VELOCITY PERIGEE VELOC!TY
10 3,5190699E+02 7,133512€E%03 2,8520000E01 »1.,3584144E402 7,4181097E201 3,5441733E403 3,4939666E003
11 =1,7016778Ew12 5.2361427E03 1,3164877E+09 5,4800060E011 . = _3,5188909EeQ3 2.5475537E¢04____2,50430098004
SOLUTION FOF C¥5 FOLLOWS,
¢z -2 2442880EnD5 #5,3161928F=02 1,3144079F-04 «2,6963968E=07 1,3084711E=03
C= 1,51752086E°07 0, 1.,8606197E=04 «3,5939190Ew(4
' Cs 2 0243197Ew0? -1.12230i15-12 3,95855004E«05 =4 ,43024B2E=07 - - - ——
Es 6,474E554Em168 wd ,6565129E010 =9, 5323085516 =2,J283064E21D 3I,7947076E»47
Es 0. 7.5394152E-1B -1.77635685-14 ®l,164153CE~10 «2,1872645E=05
Es. 0.0 . 3, 768587ABEei3 2,6804478E=315 _ 0,

ERROR METRIC: 5,

THE
q

S2C6679Fwi2

EBCVE ITERATICI TOOK 73,180 SECONES.




i o » FORM 12 3123

UAREO w1

, CASE 1 : cL lTERA'!lnh NO 4 © PAGE 1 DATE 0273 T
: 1 ALTITUDE REL ugl_gngY REL PAIM ANGLE REL AZIMUIN REL lnNGlYug:f LAY!~unl
2 ARC 7xns WE]GHY INR VELOC]TY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG{NM)
3 PHASE TIME KASS JCEAL VELOCITY MEAT LOAD MEAT -RATE RANGE (NM) DOWN RNG{NM)
. RE_NUMBER _____ AMB_PRESSURE ... ATKOS DENSITY _ SPEED_SOUND..._ __ MACH NUMBER . LIFY COEFF —_—
] ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENT LIFY QRAS
6 THRYST COSTATE Vv COSTATE GAMMA COSTATE A2! COSTATE ALT COSTATE AT COSTATE .LONS
i ] IHEUST YWD GIMBAL ANG 2 COSYATE KEATING COSTAYE MASS COSYATE Tal STEERING ELEV SYEERING 4£21
8 GIMBAL ANGLE AX1AL ACC NORFAL AGC TOTAL ACC REL P[TCH REL YaW REL ROLL
1 0, - N T 170000000E%01  9,0000000Ee01  9,0000000E01  «8,0561000E401  2.8521000Ee04
2 0, 5.50%8348E+06 1,3407934E*03 4,2734048E=03 9,0000000E«0% 8,0561000E¢04 -5.,2234049E=08
3 RRRRR 1.2127208Ea05% RRERR 0 0. 9, 0281868Ea04 22 QAAOOHAE-IH!
4 ~4,3043312E=05 2,1241290E#03 2,2964084E=03 1,2416733E#0) 8,7590730Ew03 8,9955098E002 8,9244220k000
5 3,0822634E400 8,9684272E«01 0, . 1,1482032Ew05 2,9787848E+06 3,5324062E03 3.34741006003
—_—— 1,1096889E406. ... 2,9943109E#00......8,72259400k+01 . _«1,174880%E¢01. . c,nzactase.uz““__-a,21153135102__ww_n»____> —
7 6,61B8427Ee08 9,1700000E=04 0, 1,6994570E=02 0, 9,0000840E¢01 9.,3062203E¢03
8 1,6381786E02 1,3949925E400 »7,6082933E%02 1,3970658E+00 -3.69377375-01 -1.!7277055-02 ©1,8000000E202
1 1,2000000E%01 9,1798658E02 1,5222014E402 9,0000000E%01 9,0000000E%03 »8,0561000E¢04 2,8921000€e04
— @ 4+m°un£‘°1— 5,1499383E406 .. 1,3494282E¢03 ... _6,4769634E«00..____9,0000000E¢01.. - _08,0540863E04. .. --00,22172446=08 .
3 RRRRR 1,6020190E405 RRRKR 0, 0, 5,8060498E=04 ©2,2877033ke0?
. =6,4332698E=02? 2.0973614E03 2,2410%76E%03 1,4337219E¢03 1,3426505E~01 9,3002338E+02 1,8575244E+02
] 3_12&n3n1:.m. A, 7323R03E404 Q0 2.830683%744E004% 2.9084S27RFe 08 K, 2882844403 1.,6494023k403
6 1,1186787E« 94 2,5466304E400 8,7577835E¢01 ®1,1748809E0¢ 3,4625430E902 *8,1886648E¢02 0,
4 6,0606680E06 9.1700000E=01 0, 2,5947487E=02 #1,4078670E*01 9.4205728E+01 6,2006793E00%
B 1,6043157BEe03. . ._1,3842380Ee00 .. _97,2241404E202. . 1,3B83722E¢00. _ _..a8,8871470E01. . _=2,2678197E¢01 _ . =1.8000000ke0p

5,1499380E406

2 0, 1,34942832E+03 o.47e°e;4t~uo 9 00000005.01 -e.os;oae:eoo; -o.ez177zoi-o|
3 RRRRR 1,6020490E+0% RRRRR 0, 5,8060498Ew04 *2,2877023Ee07
—— 4 =8,4802096Ee02 .2,0373614E403. ,2.241os7aesn3",»A_1.13372195¢oa. uz,lgzasasssozA.._.5415512a15102w__»443554143§gnzm
’ L] 2,4167414E+00 4,2343489E+00 0, 2,8963744E404 2,6590229E¢06 4,74867929E403 1.,47000396#08
'y 1,11886787E+06 2,5456304E400 8,7877835E+01 wl,1748809Ee01 . 3,4625130En02 «8,1886048E402 0,
b 8, 0806ABUEe06 2,1700000Em0Y 0, 2,5947487F=02 0, 9,2410144E404 9.01783908eQ4
‘ (] 1,6090291E02 1,3041530E%00 «7,80104681E=02 1,386355%E+00 »8,7583250E401 «8,5785651E+04 *1.,8000000ke08
1 3,0921489E¢04 9,3583718E¢03 4,7114839E002 8,3808058E004 9,0000000E904 ®8,0559338E001 2.8521000E904
2 2,6921489E+01 4,44780083E¢06 1,46803606403 1,8595657E+04 9,0000000E+01 »0,0396720E+0¢ =6.9993340keQ7
3 RRRRR 1,3834038Ee05 RRRRR 0, N, 8,7788624E002 !.17!!5!2 02
4 »1,5941816E=01 1,9171101E+03 1,7397018E%03 1.1035990Ee03 4,2691993Ew01 1,6573429E#014 7,46405296008
LI 4,4118233E+50 «1,9182775%E«00 0, 1,9264624E¢02 a2,7627257E405% 1,0919406E+03 4,9176922E¢04
B 1,1034359E¢28 . . 1,8399331E¢00 . 1,6049954E02 »1,1894868E¢01 2,4001947E902 »8,1382493E402 ____. [ F— e e
’ 4,9240834E«06 9,47000008=04 a, 4,3348468E902 0, 8,0217403E008 8.98924046908
. (] 1,4020228E#01 1,3502642E¢00 »8,7288239E02 1.,3514788E¢00 9,4411023E+01 «8,8081723E¢08 *6,19154245000




(TR RTEN
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CASE 3 GL ITERATION NO 4 PAGE 2 DATE 30375 T
2 0, 4,4478083E06 1,4688960E+03 1,8595457E401 9,0000000E#04 «8,0396720E04 “§,99833686%07
3 RRFAR 1,3836036E05 RRRRR 0. 0, 8,7786624Ee02 8,7784532En08
.4 =1,9541516Ee01 1,9171401E03 1,7357048E=03 1,1035990E03 4,2691993Em01 .nu_J.zaaeoeas-oa-m___o.745414:1:33____m_~
5 2 9173069E900 Uy 0, 1,9264624E002 1,2720265E#06 5,3932994E¢04 a.aqauaaol-oo
é .1914359£one 1,8359331E¢00 1,6049854E+02 »1,1894866E001 2.40019475-02 «8,1332495E402
by 2 5, 6‘2717BEN1L 2.1700000EuDY Il 4,33684806E002 04— 8,8235384F¢014 n.nunnnnnggng
8 1,499008uEe08 1,51C4534E400 «?,6973683E~02 1,5124136E¢00 8,6735364E904 »8,9909993E¢0¢ 0
1 6,8994307E+02 3,0488545 404 1,0192681E403 6,6190817E40¢ $,0725013E¢0¢ »8,0841336E404 2.85208488e04
2 3,0072818E+01 3,7205139E406 1,9866191E¢03 247995494E001 9,0170084E001 »8,0233074E+04 9:4923780803
h{ RRRRR 1,457358026a08 RRERR 1] 0. 1.038%58108E200 q.»nuunpma
‘. -1,7247988Ee1 6,5337310E+02 8,9039163E=04 1,0115980E403 1,0075924E400 6,4033203E=02 2,51186485004
5 2,8568876E¢00 3, 0, 4,6251721E402 1,0504009E¢06 1,0187247E¢08 3,97330978¢09
e b ... . 3,30775B0E+06 1,4148235E00 1,9759861E¢02 «1,2322973E¢04  .._1,80%7518Ew02 . #8,0841034Ee02 0, .
7 %,42006715406 9,4700000E=01 0, 6,1483455E=02 3,4694470E018 6,9047684E208 0.0725013§908
8 1,4867244E001 1,5733821E00 «7,8516658E002 1,5753400E490 6,9047684E001 »8,0274987k 04 0,
1 6,8994307E401 3,U488945E404 1,0392881E03 6,6190817E401 9,0725013E¢04 *8,0541338E404 2185200446008
I S R - 3,6380145E006 1,98681916403 . .. 2,7995494E¢01 . 9,0470064E08 . «8,0283073E0% _ 9,3923700
3 RRRRF 1,1316967E405 RRRARR 0, 04 1,0385818E400 1,038%409§200
4 *1,7267980Ea01 6,5337310ke02 8,9039163E04 1,0115880E403 1,0075924E¢00 5,7587848E=02 2:50999078e0¢
Yo je Q8
Y 1,307758CEe06 1,4168R35E00 1,9756861E402 ~1,2122975E¢0¢ 1 809751 8E902 =8,0841034E+02
7 2,1279189E06 9,170000UE=01 0, 6,2292096E02 6,80949410E904 9.07250335-01
8 1,3743638Ee01. 1,8125486E400 . »7,7698483E202 _ 1.6144194E400 m“ub.!jSjlnﬁgﬂi_m__!l422119Eligni_.~‘ i P
= P . .
2 3, ooooneus¢cx 2,9357392E406 3,1260226E403 2,7384603E401 9,0542786E003 °8,0040348E408 7,2508732602
3 RRP 9.4323617E¢04 RRRRRA 0, 0, 5,2344484E¢00 5,3309499§¢00
_“m_-”_s____-g.2?c2;eveggz._ . 1.14%2524E#02 . 5 .BDBO492E04_ __ 9,5033204Ee02  2,1344820Fe00  7,5140408Ee02 ] _
5 2,6001636E00 G 0, 3,7197793E+02 #4,5070871E4+06 0.5616022E¢04 2,84806¢75008
6 1,3800569E+06 1022120623E400 4,4475546E402 »1,36805602€408 7,7381492E=03 w8,0433700E¢02 04
[ 1,3005316E404 2,450799ZE400 ©9,7673374E=02 2.15301896400 4,7740333E001 «8,90053936404 0,
1 9,8994307E¢01 6,5890365E404 2,0284694E¢03 4,5140169E¢04 9,0994807E404 *8,0481956E¢04 2.8519738E404
2 ' 2,9387392E06 3,12635228E403 2,7384603E401 9,0512786E01 od,0048340EDY 7.:5007:25-03
3 : RRERR 0 0 §,2304484E400 8.8309490R200
4 =6,9762389E«02 1,1852524E02 1,608p492Ew04 9,5033294E402 2,1344820E¢00 7+15160408E202 ‘2.23879668004
5 2,60041636E400 0y 0, 3,7197793E¢02 wi,5070874E906 9.5616022E¢04 2.84806875¢08
s 1,3B00%69Ee56._ _  1,2212623E¢00. A, AQTEB46E902 _ »1,3805802E¢01 _ _7,7381492Ew03.__ =8,0433700E402 0.
7 3,2869086E¢06 9.1700000E=01 e 6,5323442€=02 04 4,7740333E04 909948078404
8 1,3005316E+03 2,1507992E+00 «9,7673374E=02 2,1530159E«00 4,7740333E404 «8,90051936404 0,




@

oM 12 1123

UAREAY m e

|

| CASE 1 GL ITERATION NO 4 PAGE 3 TATE 40273
i T IME AL;!!UDE, hEL _MELOCIIY AEL PATH ANGLE REL AZIMUTH REL LONGITUDE LAJ!?UDE
2 ARG TIME WEIGHT INK VELOCITY  [NR PATW ANGLE INR AZIMUTH INR LOMGITUDE CROSS ANGINM)
3 PHASE TIME FASS  [LEAL VELOCITY HEAT LOAC HEAT RATE RANGE (M) DOWN RNG (NM)
— e A __RE_NUMBER ... _Al'B PRESSURE. .. .. .ATMCS CENSITY ... SPEEE»SOUAS. MACKH NUMBER LIFY. COEFF.... ... DRAG COEFF ___ _..__
' 5 ALPHA BANK AMGLE ELENL FACTOR DYNAMIC PRESS AERD MOMENY LIFY pRAG
é THRLST COSTAYE V CCSTATE GAMMA COSTAYE AZ! COSTATE ALT COSTATE LAY COSTATE LOAG
. ! . ‘ .
. e GIMBAL ANGLE AXTAL ACC NORMAL AGC TOTAL ACC REL PITCH REL YAW REL ROLL
}
It 1,4397258E002  3,4684615E¢0% 5,0845826E03 2,5083233E04 9,1412830E601  =8,0066484E03 2,89122996008
2 4,4578276E Q3 1,9166B79E¢06 6,3331388E203 1,9898639E«Q1 9,4092508E401 «7 ,9466624E+01 4,6919287E004
X RRRRR 5.54823440E004d RERRR 1] 0 - 3 £
4 =4,0453082€.03 3,4092645E000 4,1862742Ew06 1,0729760E+03 T4,7387663E+00 7.1974328E~02 1.8576308Ee04
s 3,7938303E407 G 0, 5,4113793E01 1,4795983E405 1,3320229E404 3.4379020E404
e b 3,3982908E06 *4,0774420E00 1,0838607E%03 22,0217517E+01 2,8576680E203 v?,9838484E+02 0.. .. O
Ty 4,3968593€406 9,1700000E=04 o, 1,4485023E01  #3,0357664Ee18 2,8877063E¢01 9,1412B30E0Y
) 1,3447843E401 2,9842135E+00  «1,6788847E01 2,9907674E400 2,8877063E001  «8,8587170E¢0% 0
% 1,4357258E+02 1,4684615E405 E,054BE26E403 2,5083233E401 9,1442830E¢0F  8,0066404E40% 2.8512209E404
RO - SUN : TR, . 1,5443878E08 8,3334388E903 .1.,989863%9E¢0 9,1092508E+01 «7,2466621E¢01 4,6919267Ew(y -
3 HRRRR 4,6042100E#04 RARKR 0, - 0, 2,6123378E¢0% 2,6119364E¢01
.4 =4,0433082E«03"  3,4002645E¢00 4,1662712Ew06 1,0729760E03 4,7387663E00 5,6524268E~01 . 3.3571544E=01
P 1,3952906E406 1,0771420E400 1,0838607E403  «2,0217517E401 - 2,8576480E03  =7,9838486E¢02 0, ]
7 0, c, 0. 1,7491449E01 0, 4,3625508E404 9.40379708904
e o 3,4982095E¢01 €,6711211E-0¢ «1,1085023E=01 B8,7413086E=01 7,2810494E°0L ef ,7808810E+0% ©2.9193788Ee08 . __ . _
i ; 2 +JA9DBOSAEeGY .
2 3,8608732E¢02 3,6015062E205 Z,5841809E400  «1,20478546ke16 9,8435934E601  «6,3735010E¢04 2,3486014E401
3 RRRR® 1,1203395E404 ARRHR 0, D, 7,7830244E402 7.70234186¢02
e #_. . =1,82062027Ew0C8 2,1823337E03 3,9249092E%09 9,0394924E02 2,7083598E01 1,60594072E01. 1,3949557Ew04
r Ty 1,43C12526401  »5,791828BEe00 0, 1.1762521E+00 2,5020531€¢04 6,4582038E¢0%2 5,81160306¢02
s 1,0005881E#06 7.6947385E%01 1,8288246E403  wi,B547130E402 1,8296207E903  +6,8342544E402 o
? 0, 2, 0, 1,0000000Ee00 2), 469447 9. 7479449
e B,7501341E#00 2,96%4006E400  «4,5431215E01 3,0000000E400 4,7076038E001  o7,9387370E401  +3,3226320E404
T4 T semn axpdam ECCENTRICITY INCLINATION  ASCENDING NODE ARG PERIGEE  APCGEE RAD(NM)  PERIGEE RAD(NM) -
11 TRUE ANOMALY PERIOD(MIN) ENERGY KOMENTUM SEK1 LAT REC(NM)  APOGEE VELOCITY PERIGEE YELOGITY
10 3¢91P0699E+03 7,1338127E=03 2,8520000E01 »1,3584116E902 7.4161769E°01 I 5441733E03 3.,4939666E00)
.41 =1,8279742Ee14 5,2341427E03 1.3166977E+09 5,4860968E611 3,%9188909E¢03 2.5473537E+04 2.58416095204
| 8OLUTION FOR CxS FOLLOWS,
0» -2.3919818E=08 w1,3485160Ew05 2,8680168E=08 og,9292051E«10 1.5020021E«07

Ce 0. =9,0534730E~41 O, 9,0201323E-09 »1,7941468Ea08
* C= 4.7258314E=10 1,1223034E#12 #3,9793358E-10 6,0380551Ew10
g 2,1543382E008 1,3478214Ew07 6,2048104E~08 1,3248064E~07 ~2.3496558E007
€,1995036Ew09 4,J091750E=11

= 1.469020%E=02 ®8,0547998E05 ~3.1794327E=08
i} I

£,1409302k=0Q =% 2418724508

! ERROR METRICH 1,3714786E~05

" T'tWE ABOVE ITERATICN TOOK 42,579 SECONDS,
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a YME FOLLOWING ITERATE S COLVERGEL,

CASE» 4 OL SOLUTION PAGE 1 CATE 10273 T
1 TIME . ALTLIUDE .. __._REL VELOCIIY _. PATH _ANGLE . )
F ARG YIMF WEIGHT tNR VELOCITY INR PATK ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIME FASS ICEAL VELOC{TY HEAT LOAD HEAT RATE RANGE (NM) DOWN RNG{NM)
4 RE NUMEEL Al PRESSURE ATFOS CENSITY SPEED SOUND -MACH NUMBER LIFY COEFF_.. .. _DRAG COEFF_ _
5 ALFHA BANK ANGLE ALEND FACTOR DYNAMIC PRESS AERQ MOMENT LIFY ‘DRAG
) THRLST CUSTATE Vv COSTATE GAMMA COSTATE A2} COSTATE ALY COSTATE LAY COSTATE LONG
bi TREUST | THN _GIMAAL ANG 2 COSTATE KEATING . COSTATE MASS ! v _STYEERING A2}
8 GIMEAL ANGLE AX1AL ACC NORFAL ACC TOTAL ACC REL PITCH REL YAW -REL ‘ROLL
9 DRAG LCSS GRAV]TY L0OSS ALPRA LOSS  BACK PRESS LOSS INR PITCH INR YaW INR ROLL
10 SEMI AXIS(AM)Y ECCENTRICITY INCLINATICON ASCENDING NOLE ARG PERIGEE . _APOGEE RAD{NM) _ PERIGEE RAD{NM)
11 TRUE ANDMALY PERIOD(MINY ENERGY MOMENTUM SEMI LAT REC(MM)  APOGEE VELOCITY PERIGEE VELOGITY
1 0, Uy 1,0000000E=01 9,0000000E+01 9,0000000E408 =8,0561000E¢01 2.85210006%08
2 0y 5,50%8348E+086 1,3407534E+03 4,2734018E=03 $:0000000Ee04 «8,0561000E+04 «9,22360696%08
3 FRRRE 1,7127296E+05 0, 0, . 0.4 . .~ 9.0281808En04  =2,2889024B=QY
4 1888 2,1241290UE«03 2,2964004E03 1.,1416733E¢03 8,7590730Ee05 3,9955008E=02 8.92442206002
5 3,0022634E400 3,9964272E+01 0, 1,1482032E-0% 2,97878408E 06 3,53240026203 3.34744085e03
——h 1,1096BAGEeLE  2,994310BFe0D E,2259887F01 i
7 6,8188427E0¢ 9,17000008=01 0. 1,6994570E»02 0, 9.,0000840Ee0Y 9.,30622635404
8 1,6301786E+01 1,364992%E00 »7,6082931E°02 $1397C658EeQ0 wB,8937737E+04 el 37277085Ee02 =1,80000008002
] 0, Vh 0. 0, . w8,9512B6T7E0L _  «3,0233468E+00____ =0,0451430F00¢
10 1,7262744E+(3 9,7732772k 01 2,8521000E¢01 »1,7056100E402 »8,9999989E+01 3,4439408E403 4,60775048200
11 1,7999966Ee02. 1,7958873k+03 2,6871699E409 2,0056284E310 9:2031C76E+00 . 1,3407334E+03 1,00211045%06
1 4,0000000E0C 1,0288307k902 5,1262191E¢01 9.0000000E»Q1 940000000E*0L «8,0561000604 2.85240006¢04
.2 4,0000000E0% 5,3842614E406 1,3417356E¢03 2.,1895625E+00 940000000E¢01 . o8,0944288E¢401 __ =9,2230009Em08
3 RRRRR 1,6749111k¢05 3,2963838E401 0, 0, 5,02810808E=04 *2,2009924f=07
4 1111 2.1165809E403 2,2902920E»03 1,1406916E403 4,4939871E002 9,1899361E202 4,6554443kw02
s 3,4020142EeQ0 RL,1990363keNy 0 3,0092286E . jeng
6 1,1107034E¢ 00 2,8376302E+00 8.,7288205E+04 ~1,1748809E¢01 3,8325698E02 =8,2087922E402 0,
7 8,42P4287C 06 9,17000L00E=01 e, 2.0081497EwQ2 6,4449708E00 9,0432027E401 93073724804
8 1,6331331ke01 1,3512361E00 «7,6864478E=02 1.3933598E«00 »8,08979064E001 »8,0006369E400 _ =1,80000008%02
9 5,5324756Ee57 1,2858578E«02 8,797)723E=01 6,5678782E+00 »9,7442602E+01 #4,3442810E400 «9,8956937800}8
10 1,7242€60E+03 7,973276EE=01 z.8524000E%01 =1,7054429E402 #68,9994430E# 01 3,4439642E403 4,6078431E00
4% 1,2 : _1,7959059F 0¥ . _ 2,6871474E09 .
B 8,0000000EeCH 4,094778UED2 1,0496045E402 9,0005000E901 9,0000000E¢01 . =8,09410008¢01 _ _ 2.8521000fe08
2 8,000000LE*DS 5.2696293E406 1,3446308E¢03 4,3487244E400 9,0000000E«04 08,0827375E¢04 »9,22360695=0)
3 RRRRR 1,638CL76E0S 6,6671196E+01 0, 0, 5,02818068E204 »2,2089924E07
4 1y £E —— R
5 3,1240604E00 7,4364521E+01 0. 1,1809395E401 2,7788448E08 3,7549207E¢03 8.2005316E%00
6 1,3337199E+0e 2,6882241E000 B,73504495E401 =1,1748809E¢04 3,0436304E202 »8,1984674E02 0
? 6,2424127E06 9,170000CEw22 0, 2,3064799E«02 »1,10818748E40%. 9,0841990€01 . 9,300834QEe0y
8 1,6196625E+01 1,3876937E400 *7.7249843E=02 1.,3898422E400 08,08875940E#+01 vl ,5635470E0 08 »1,8000060608
9 1,4067205E=01 2,5716904E02 1,7626300E400 1,3235697E+04 »1,0497519E02 «5,5158403E+00 =9,8317802E+038
s 10 1,2243213k03 9.,9232758km01 . é §
1t 1,7996832E«02 1,7959611E03 2.,6870923E#09 2,8057332Ee10 9,2039080E¢00 1.3407692E¢0Y 1.00207312680¢




CASE,» 8 GL SOLUTION PAGE 2 DATE 10273
i z LY
2 1,2000000E004 5,1499363E406 1,3494252E+03 6,4769635E+00 9,0000000E+04 w8 ,0540863E+04 =9,2236069E%08
3 RRRRR 1,602C0190E+03 1,0113691E¢02 0. ' 53,0281868E~04 “2,2009924E007
DU WSO LIy 2,087364%E4N03 2,24109776=03 . . _1,1337219E003 . .4, 3426590E204._ _9,3002%54Ea02 1.85732257%
5 J,126830CEeQC 6,72323797¢408 0, . 2,5963758E¢03 2,5865278E¢06 8,2982997E+0) 1,04940935¢0)
6 1,11848786EC6 2,5466313E«00 8,7577846E¢01 =1,1748809E¢ 04 3,4625127E=02 w8 ,1088848E02 0y -
J4 * : [ e []
8 1,6041573E«C 1.,3842188E+00 «7,7241462E02 1,3863722E¢00 =8,0871170E°04 w2,2676203E+04 *1,080000008e02
4 2,7185206E«04 3,8574729E+02 2,6451964E¢00 1,9969558E404 »d,1108430E#02 w$,5083704E¢00 "9, 759740300y
- .40 . 1,7243798E«03. 9,9732741E~01 2,8521000E04 «1,7031088E002 . . 28,9982569E001 __ _ 3,4441310E003 _ 4.600399%5000
11 1,7998257E¢02 1.7960524E403 2.6870012E409 2,8058716E+10 9.,2048027E¢00 1,3407090E+0) 1,00202245¢0¢
i 1,2000000E#02 9,4798658E#02 1.85222014E¢02 $,0000000E+04 9,0000000E¢01 w8,0561000E¢01 2.0%24000604
2 0, 9,1499383E#06 1,3494252E+03 6,4769614E400 9,0000000E%0Y «8,05100863E+01 “9.,2217736ke08
- RRRRR 1,6020190E+95 1,0413491E¢02 0, 0. .. . 5.,8080496504. . =2.28720
4 11l 2,0573614E+03 2,2410976E203 1,1337219E+03 1,3426585E004 5,3407287R=02 1,65548418e02
- 2)4167414E+0" 4,2343489¢400 0, 2,5963741E401 2,6590220E408 4,T467929E03 1.4700035E¢03
Py 1,1164787E005 2,548630AF#00 £,27527824E¢03 . 3
7 6,08066EUEeDS 9,1700C00g=08 G, 2,%947187Ew02 0, 9.2410444E¢04 90174390k ¢04
8 1,6090251E01¢ 1,3844536E+00 «7,8104851E~02 1,3863555E00 »B,7383259E03 w8 ,5765654E401 *1.,8000000k02
9. 2,7185230E901 3,3974729g¢02 2,6451964E%00 -149969555E+01. . #3,7870B70E¢02 . _a0,6454499€6¢00__ =8,08290474G0g0y
10 1,7243798E+(C3 9,9732741E=01 2,8521000E%01 ©1,7051086E+02 »8,9982560E¢01 3,4441910E403 4,60859397§00
11 1,7998257E+(2 1,7960524€03 2,6870012E09 2,0088716E+40 9,2048027E¢00 1,34078906403 1.00230234k«04
1 1,6000090EeCY - 1,62654355403 2,0190%04E¢02 8,9080000E+01 9,0000000E01 »8,0560981E+04 2+8921000804
2 4,0000000E02 5.1371684E+06 1,359188RE«03 8.5451027E+00 . -9,0000000Ee01. . _=8,04944326004 . .=9,22843446n08
3 RRRRR 1,5669453c405 1,36378%92E¢02 0, 0, 1,1243367E=03 9.,798035%G04¢
4 1111 2,30676500603 2,1974231E°03 1,1266935E+(3 1,7895479E~0Y 7.4480350E#02 5,28196605200
. . 003
6 1,1254996E¢06 2,4196974E900 §,3749814E«01 «1,1758013E01¢ 3,2897963E02 *8,17042%0E+02 0y
7 5,8829985E+06 9,4700000E01 0, 2,8734643E=02 »1,6833055E00 0,1047337E+01 9.04039790E¢08
8 1,56P1505E0012 1,3796643E000 «?,75294857E%02 1,38184106+00 oB,7203434E¢01 _ _eB,1741738E004 . 1.,7900000ke02
, 9 5,3044811Ee(y %3,1431283E002 3,6025852E00 2,6694419E+(1 84,7159798E*02 o9 ,8087723E+00 '0.9!§5377 e04
| 10 1,7264722€403 9,9731423501 2,8521000E%01 «1,7049413E02 w8 ,9976815E+01 3,4443429E03 4,6338380000
. [ .
1 2.000000CE01 €.5326184E+03 2,5103458E¢02 8,8160000E+04 9.0000000E001.... »8,0560943E01 2.05210005004 ———
? 8,0000000Eq0 4,9273801E%06 1,3721414E«03 1,0536428E401¢ 9.,0000000E%01 ‘08,0477354E+01 =0,38079435e00
3 RRRRA 1,5327866E¢05 1,724p324E02 0, 0, 4,64403905203 4,01501748903
- 4 111t 11,9434 4 - [} LT | E—
) 5 3,40620R4E«00C 7,7131296Ee0Y 0, 0,7462319E+04 2,0724522E+008 2.11912082E¢04 3.4168048804
[ 1,1340252E¢CE 2, 3195582E+00 1,0194875E02 «1,1771304E«04 3,1245028Ew02 e8,17098603E¢02 0
7 §,7091171Ee04 9,17000C0E=04 .0, 3,1440863E-02 »2,0988434E°00 0,8802542E401 9.30270745¢08
8 1,5640403E01 1,3718789E+00 ?,3997489E«02 1,3739804E«00 0B, 6093792E¢04 01 ,2888704E¢02 1.7816000%02
) 1,2247545E400 6,4283471E¢02 4,4981609E400 3,3392269E+04 el ,0224460E402 o5 ,41088327E400 *1.0046368E08
10 1,7245923E03 _9,9729464Fs . - . . i
11 1,799710%E+C2 1,7963544E+03 2,6B46702E¢09 2,0231735E+40 9,3186723E¢00 1,348942%6+0Y 9.,95805108e08
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PAGE 3

10273 I

CASE, GL SOLUTIOM DATE
) |
2 ARC TIME WEIGHY INR VELOCLTY INR PATH ANGLE INR AZIMUTK INR [ONGITUDE CROSS RNG{NM)
3 PHASE YIME MASS ICEAL VELOCLTY HEAT LOAD HEAT RATE RANGE (NM) DONN RNG(NM)
e~ .#.. ... . RE. NUMBER AMB PRESSURE ATKCS DENSETY SPEED SOUND MACK NUMBER LIFY COEFF DRAG. COEFF.__
5 ALFHA BANK ANGLE BLENL FACTOR DYNAMIC PRESS AERQ MOMENT LIFY LYY
[} THRYST COSTATE V COSTATE GAMMA COSTATE AZl COSTATE ALT COSTATE LAY COSTATE LONG
—— 7 THRUSY YWO == GIMBAL ANG 2 ; \
8 GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC RE| PITCH REL YaW REL ROLL
9 DRAG LCSS GRAV]TY L OSS ALPMA | OSS BACK PRESS LOSS INR PITCH INR YaW INR ROLL
JURSUNE Y | SEMT AXIS(AM) ECCENTRICITY INCLINAT]ON ASCENDING NODE ARG PERIGEE. _APOGEE RAD(AM) PERIGEE RADINMY ___
14 TRUE ANOMALY PERIOD(MIN) ENERGY MOMENTUM SEM] LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
4 2,4000006E401 J,6320143E003 2,9088144E402 8,7240000E#04 9,0000000E¢0% «8,0560774€901 2,85230008¢01
2 .12000000Ee 01 4,8205128E406 1,3078661E¢03 1,2421594E904 9,0000000E801 #8,0440300E203 *1,032097%9607
I 3_._ . . . . RRRRR 1,4995428E40% 2,0922771E¢02 0, 0, . s e $44937782Em02 . __1.4923323ke02
4 11111 1,8685939E+03 C,07248587E=03 1.,1183780E«(3 2,6724545E201 1,1210280E°04 202503882604
5 3,4694659E¢ 00 wb,8893839E«00 .. 9,2567696E+01 1,6340377E¢06 3,5545001E+04 7-14993935‘04
26485Ee02 =1 17864837E¢ Q¢ 2.,961745Y9En(02 28,1620833Fe(2 D
7 5,9386244E¢ 08 9,1700000E=08 0, 3,4089414EnrD2 v3,0925243E200 9,0667742€004 8,94641928004
8 1,9323217E+01 . 1,3603804E00 ©7,2856957E«02 1,3623297Ee00 9,3469466E+01 »8,1110646E¢08 «2.7600000E*00
e 9 2,09316B1E00C. . " 7,7127829E02 £.,3292038E00. 4,00153416001 .. _ 1,7401B30E¢02 . a8 ,A884334E000.. . _ ~8,78404316e0¢
10 1,7247388E¢02 7.9726881E20¢ 2,8524000E01 »1,7046050E02 08 ,9965436E04 J.4447671E¢03 4,710%926k000
11 1,7996544E002 1,7966134E+03 2,6804419E+09 2,8367207Ee10 9.,40831948E+00 1,3332879E4+03 9,9509637%409
i 2,8000000E+04 4,9188206E+03 3,4535628E902 8,6320000E«01 9,0060000E*DY »8,0560348E03 2.8521000E004
@ _1,06000000Ee01 .. _4,7165867E+06 C.174061255E03 . . 1,4187862E+04. ... 9,0000000E201 __ _w8,0443364E001 »31,3700326Ke0?
3 RRRRR 1,4572140E05 2,4688819E+02 0, 0, 2,3802%02E-02 2.3876436ka02
4 11111 3.73402595-03 1,99303%4E«03 1,1138804E¢03 3,1004650E701 1,2846910E04 2.4071704En0y
- L] [] * * [ ]
6 1,1554896E¢086 2,1733271E00 1,23846864E002 wl,1812465E01 2,7966953EwG2 »0,1537868E+02 0
7 5,3740198E«06 9,1700000E»04 . 3,6692875Em02 w2,8996344E000 9.0065364E404 8,0741433Ee0y
B 1,49B456%7Ee01  1,3306285E000 _  «6,9148274Ew02 _  _ 1,3523980Ee00 _  9,3784694E404 . »8,3501361Ee04 »3,0800000ke00
9 5,7385483E0C 8,9960788E¢02 €,0882022E000 4,6536149E002 1,7554p91E¢02 =9 ,2394759E400 ~8,9193343keQ}
10 1,72649106E«03 9,0723694Ew0Y 2,8521000E01 »1,70443568E«02 .08,5959862E+01 3,4480554E0) 4,76602608¢00
i » b je08
—_ 4 J,2000000Fedy _ 6,38R0506EeQ3 _ _ 3,9118131Ee02 8,5400000E¢04. . _9,00000008004 __ o8,0560214E04  2,8523000Bef04
2 2,0000000E%0L 4,6156018E08 1,4268465E«03 1,5859233E¢01 9,0000000E01 #8,0426517E003 ©2,2729292E%0?
3 . RRRRR 1,4358004E«05% 2,8533817E#02 C, 0, 4,1447730E02 4,1414995E00§
] 4,0493353E00 *2,0513136E00 g, 1,4571854E+02 6,4805579E¢05 7.4475247€404 9,0922098k*04
[) 1,1679544ke006 2,0360274E+00 1,36857886#02 v1,1835452E401 246381873E#02 w8, 1458528E+02 0.
— 7 . %,2057807Ee06 ..___9,1700000E=05_._ .0, e 3,9227663E02 . a2,1854399E200 B8,9413996E404 .. . .8,9793224E008 .
8 1,463556CE¢01 1,3488663F+00 *6,51568929E»02 $,3504892E400 9,4049338E¢01 o8,7048834E904 “4,60000008000
9 90513979k 00 1,0277881E¢D) 6,7828155E#00 5,2850679E+01 1:7701624E¢02 w9 ,3539811E+00 «9,00899975e01

1 1,7995427E402

1,7874890E03

2,6858682E409

2,8730076E+30

§,8505584E00

1,3723794E*03

9. 7854435508
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CASE, 1 oL SOLUTION PAGE 4 DATE 40273 T
3 i & .
2 2,40C0000E#01 4,5175504E+06 1,4504697E403 1,7465648E401 9,0000000E04 »8,0409348E001 *4.3030697E=07
3 RRFRR 1,4053G11€E408 2,2464045E402 0, 0, €,5498441E=02 6.5495370E6008
— & .. 1 1,5925392E¢03 1,2088893Ee03 1,1063300E003 3,9525183E=01. 1,5683535E004 . .9.9999321Ewg2 __ .. __
L] 4,2548419E400 ®2,2410936E«00 0, 1,7294147E+02 1,22%7469E40% 9,2761806E+04 5,0145580ke0¢
] 1,1812777€+06 3.9181736E000 1,5047126E%02 =1,1870072E+014 2,4922624E=02 «8,1383958E+02 0.
X - -— - * '3 : [}
8 1,426229RE401 1,3515192E00 =6,092349GE=02 1,3528916E+00 9,4254842E901 *8,7758906E¢01 =5,5200000E900
9 1,1900336E¢04 1,1537637E403 7.4187123E¢00 5,8978244E003 1,7773454E¢02 09,4170804E¢00 -9,0093034E008
A0 1,7253297E#0). . 9,9715440E-01 2.8521000E°01 »1,704C0935E¢02 28 ,9948551E¢01. 3.4457502E403 .. 4.9092406ke00. . .
BT 1,7994855E¢02 1,7975367E403 2,6855213E#09 2,8958356E10 9,8045284E400 1,3831382E40) 0.7080088E«0%
1 3,0892148G9E¢014 9,3583476E«03 4,7114%29E¢02 8,3808058E+01 9,0000000E¢01 w8,0559338E¢08 2,8521000E00y
2 2,0921489E¢91 4,4478083E006 1,4688947E+03 1,85955476¢01 9,0000000E04 «8,0306720E401 v6,9086028E007
DT S ..RRRRR 1,3836036E405 3,5388194E¢02 0, 0, 8,7786144E(2 . 8,7784110keQ2
4 11111 1,5171114E#03 1,73%7031E~03 1,1035990E+03 4,2691710E=01 1,6573558E-01 7.46414626°02
5 4,4118465E400 *1,9182603E900 0, 1,9264385E¢02 v2,7625843E405 1,0949356E05 4,9176928804
DEe00 1 . 6044841Fe02  »1,1894661Ee03
7 4,924063GE+06 9,4700000E=Q1 0, 4,3367636E-02 9,1259424E=04 8,8217427E¢08 8.9892405Eepy
8 1,4020236E«21 1,3502640E00 »5,728%376E=02 1,3514787k«00 9,4411846E+0¢ v8,8081740E¢04 “6,1919424E000
i s 1, 364833I3E404 1,2491313E403 7.,846064%E900 .6,3301404E04 1,7806110E¢02 «9,4503467E¢00 *9,1499483Begs . .
10 117255087E+03 9,9711€04Em01 2,8521000E%01 *1,7039672E+02 *8,9944274E¢01 3,4460445E03 4,97290276¢G0
11 1,7994427Ee02 1,7978165E03 Z,6852433E+09 2,9145224E410 9,9344736E%00 $,3949427E03 6.,6456673E«08
i
1 3,8621489E401 9,3583718E#03 4,7114839E902 8,38080568E+01 9,0000000E0¢ vB,0559338E+01 2.8521000E%04
.2 0, 4,4478083E+06 1,4688%60E03 1,8595657E04 9,0000000E+0¢ .=B8,0306720E401 *6,9993309Bn07__
3 RRRRR 1,3836036E40% 3,5388396E¢02 0, 0, - 8,7786624E02 8,77845326002
S | 11 1,5171301E+03 1,7357048E~03 1,1035990E+03 4,2691953Ee01 8,18%8663Ew02 6.,7464244E002
[ 2,2173060Fe00 0 I} S o
6 1,1914359F« 06 1,8359331E400 1,6045554E402 »1,1894866E+04 2,4001946E#02 08,1332498E¢02 0
A 5,8427178Ee06 9,1700000Ew01 0, 4,3365466E=02 0, 8,6725304E¢04 9,00000008%04
.8 1,4990BRPE0L 1,5104536E400 *7,69736883E~02 1,%124136E+00 8,6725364E%04 *8,9999993E¢0L 0, -
9 1,36463336¢031 1,2491313E+03 7,8469665E+00 6,3301404E+01 1,8000000E%02 «9,6032800E+00 =9, 3274638E9Q4
10 1,7255087E¢03 9,9711801E=01 2,8521000E01 *1,7039672E+02 »B8,9944273E404 3,4460448E03 4,9729032Ee00
52433E+09 _ 9,931478B4Fe00 . 1,3949430Es03 E —
| 4,6921489E¢01 1.,3621443E¢04 6,0538294E+02 8,0100614E+04 9.,0330282E904 w8,0557459E001 . _ 2.8920994E¢04
o2 8,0000000E¢0C 4,2428964E006 1,5638761E+03 2,2416749E+01 9,0023777E%01 «8,0361416E+02 3,4643984Ea04
3 RRARR 1,3198606E40% 4,36892301Ee02 0, 1,8702871E~01 1,0702744E00y
. 3 1,820342 03 Ja1pB4E=04 7 - :
L] 2:8352951E40u Gy 0. 2,7859498E¢Q2 6,6213585€¢05 7,23615683E404 8,9857472E904
6 1,2214373E¢06 1,6766912E00 1,3974750€¢02 «1,1818747E¢0¢ 2,1771974E=-02 »8,1182539E402 0,
b4 5,3237584E406 $,1700000E~0L 0, 4,840255%2€E-02 n6,4813523E201 8,2935909E¢01 9.03302826°0%
8 1,4563761E¢01 1,9020197E400 «7,4388931E=02 1,5038607E+00 8,2935909E01 8,9689718E¢01 0,
9 1,9961881E«01 1,50349264E403 $.,6233121E+00 7.,4277261E¢03 1,7966749E#02 ®9,6700423E400 *9,7008302E%0¢
. 94R91B0EmNY 2, B Ee0S e 1162Ee 28,997 . 14470970Ee 71258
11 1,7992629E¢02 1,7989458E03 2,6841194E#09 3,0272056E+10 1,0714274E+01 1,4453175E¢03 9.,2855698E¢0Y

s




CASE, QL soLuTiON PAGE 5 DATE 30273
1 TIME - N MELOZS _.-RE_ PATH ANGLE Y
2 ARC TIME WEIGHT {NR VELOSITY INR PATH ANGLE INR AZIMUTH INR LCNGITUDE - CROSS RNG{NM)
3 PHASE TIM® MASS ITEAL VELOCITY HEAT LOAD HEAT RATE RANGE (MM) DOWN RNG(NM)
4 RE LUFNEER AMB PPESSURE ATMOS CENSITY SPEEL SOQUND MACKH NUMBER LIFT COEFF DRAG_COBEE ____
5 ALPHE BANK ANGLE FLEND FACTUR DYNAMIC PRESS AERQ MOMENTY LIFT ‘ORAQ
é THRLSY COSYATE V CNSTATE GAMMA COSTATE AZ! .COSTATE ALY COSTATE LAY COSTATE LONO
e INBUST . YRO . _GIMBAL ARG 2 _COSTAYE REAYTING _ COSTATE MASS :
8 GIMEAL ANGLE AXTAL aCC NORMAL ACC TOTAL ACC REL PIYCH REL YAW REL ROLL
9 CRAG LCSS GRAV]TY LCSS ALPWA 0SS BACK PRESS LOSS INR PITCH INR YAW INR RCLL
10 SEMI AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERJGEE . APOGEE RAD(NM) . PERIGEE RAD(NM) _ . __
11 TRUE ANCMALY PERIOD(MIN) ENBRLY MCMENTUM SEMI LAT REC(NM) APOGEE VELOC!TY PERIGEE VELOGITY
1 5,4921489E+014 1,8883304E 04 7,4095970E+02 7,.5613099E«01 9,0521234E+04 8,0583930E004 2.8520970E904
2 1,6000000E¢91 4,0497481E406 1,8864139E¢03 2,5188100E01 9,0062884E*01 o8,0324462E+04 1.7738424Ee03
3 KRERF 1,2897769E¢05 5,2312943E¢02 e, 0, . 3,7341927Ee01 . 3,73434D8Ew0y
4 11111 1,0875726E+03 1,2934427E03 1,0732890E+03 6,9036364E«01 74,1241252E%02 9,1950007E=02
s 2,7B99725E«CL g, g, 3,5511869E¢02 4,5015524E004 8,6480488E004 1,31874B6E« 08
s 1'253‘(71?F¢25 — . 1,4859G33Fe02
7 5,0216547E06 9,1700000Ew»04 0, 5,3180645En02 w2, 6879722E=02 7:8403071808 9.0524234E03
8 1,4153917E+01 1,4940508E00 ®7,2809174E~02 4,4958239E+00 7,8403074E¢01 »8,9478766E¢04 [N
9 2,9552645E401 1,7545174E403 1,1370967E+01 8,390163%E401 . .1,7948168EeQ2 29.,7799297E00_ . 31,01509386e08
10 1,7271785E+03 9.7693¢19En 02 2,8524034E+01 «1,7015277Ee02 »9,0022012E¢03 J,4483744E403 5,9826145€¢00
13 1,7990630E02 1,300426EE403 2,68248472E+09 3,1962792E30 1,1944510E01 1,5254752E¢03 8.7928249E+0)
[ 6,2921489E¢ 04 2,5105356504 8,9060963E¢02 7,0440662E¢01 9,0049787E01 m8,0548007E¢01¢ 2,8520914E¢08
2 2,430D00CUEDL 3,3625081k¢06 1,6427026E+03 2.7092438E+01 .9,0118096E204. .__»8,0285815E904 42993084050
3 RRRRR 1,2015314E+05 6,1387936E+02 0, . 0, 6,6622434Ew01 6.0620996R904
4 11111t 8,226798¢E#02 1,0851486F«03 1,0413561E03 8,95524022E-01 6,2601768Ew(2 1.0325648En(4 .
5 _2,94556)5E900 L, : . — . ® 1T} S
[ 1,2649569E404 1,3956306E430 1,7233539E+02 "1,1972023E+08 1,0708853E=02 »B,0988145E+02 Dy
7 3,07147329E€06 9,47060000E=01 0, %,7850279E~02 154243 44E702 7.3386243E404 9.00649787&08
8 1,4R14537€+01 1,5684877k+00 «8,0707490€=02 1,8705627E+00 7,3386243E001  -8,93%0213E404 R
9 4,3705793E0¢ 1,9699545E+03 1,3172597E+01 9,1956519E40¢ 1.7936793E¢02 ~9,9000880E+00 *1,06506008°02
10 1,7284036E+03 9,9999656E01 2,8%2144Ckv01 »1,7003778E+02 »9,0099439E01 3,4408077E403 6.9195675E+00
N : _1,5023427€6403 _ 2,6807457Ee09 ] k
_ 4 .. 6,8904327E+01 3,0488354E¢04 1,0191406E#03 6,6190216E+04 9,0725025E04 . _=0.0541334E¢04 . .2.,8520046C¢0
2 3,00728168E01 3,7205314EeC6 1,96€8256E03 2,7992980E+04 9,0470051E¢01 8,0253074E008 9.193308308E03
3 RRRRR 1,1573657E¢0% 6,8575284E¢02 0, 0, 1,0385614E¢00 1.,0305203E00
4 111y _6,5339009Ee02  8,9040989E=04  1,03115941K+03 -
-] 2,8509742Fk«00 ¢, 0, 4,6241107E002 1,0505403E¢06 1,0126208Ee05 3:96999368¢09
[] 31,3077557E«D6 1,413563CE«C0 1.,9729445E402 «1,2122%49E404 1,8108329E=02 «8,0841473E002 0 .
Y 5,4200621E¢06 9,1700000E=C1 a, 6,1473894E~02 3,0568777EnQ2. 6,9047490Fe08 __ 9,0733023Fe08
8 1,4667310Fe03 1,5734606E00 =7,8523512E=02 1,87541688E«00 6,9047190E¢08 *8,9274975E¢04 0.
[ 6,2258793E4038 3.13060075003 1,4790052E+01 9,6945078E4¢03 1,79312468E¢02 1 ,00059503E¢08 *i,1083488E¢02
L A — 9.9542228EaQY =1,6389493E002 [
11 1,7985985E«02 1,8041513E03 2,678093%«09 3,6759573E«10 1,97008644E+04 1.75R29749E¢03 7.6411778k008




CASE, 1 GL SOLITION PAGE 6 DATE 10273
2 0, 3,63R0145E406 1,9866191E403 2,7995494E+01 9,0170064E#01 8,0253074E08 9.4923780Q603
3 RRRRA 1,1316967E405 €,8575286E+C2 0, 0, 1.03058185‘00 1,03634095¢00
RN AR R 11111, . 6,5337310ke02 ..B,9030163k=04. .. . .1,0115880E«03 _ 1.00159215100m_——»3 758728486202 agy
5 2.75?5935500C 9, - 0, 4,6251721E02 -5 92564319E05 9,1092968E¢04 3.96970958¢08
6 143077580Ee06 1,416823EE+00 1,9756861E02 *1,2122975€e04 1.60575165-02 o8 ,0841034E00% 0
—_— —_ X
‘ 8 143743638E¢CL 1,6125486E«00 »7,7698684E»02 $.,6144194E200 6,8949410E¢04 o8 ,9274987E404 0
[ 0,2258703Ee01 2,1808607E#03 1,4790052E«03 9,6949078E+01 1,7931292E¢02 -1.000605!5001 ®4.10932736¢02
A0 1,72956028403 o 9.9542208ke01. . 2,8521310B¢01 -1.69&96115002.__ﬂ19 0472767E%04  3,4542028E203 _  7,9178212ke00
‘ 11 1,79A5983E+(2 1,8041521E03 2,6789331E¢09 3,6760448E+310 1.!7993965001 1.75!01325003 7.6409954E¢09
1 7169543G7E004 J,R453630E04 1,2197925E+03 6,0364774EeQ1 9,0807612E01 «8,05288206¢04 240520069004
2 8,00C0000E0C 3,450745E6E«06 2,2163768E403 2,8578544E04 9,0250267E404 «8,020713¢E00¢ 1179344745203
- . RRRRR 1,0734420E«C5 7,8704892E202 0, - AU PO e 4,69064134Ee00 4
4 11111 4,5423634E002 6 16221219E=04 9.,73824Q6EQ2 1,2525600E200 6,3740874Ew02 2,9056387kw04
5 246EA3BBHES(" . 4,9265070E402 #l,2473348E¢05 $,0739420E¢08 4,2216076Ee08
__.zftiﬂtzﬂaaznz.___-i -4
7 %5,1872091E#Q56 9.1700000&-01 0, 6,7665693E~02 -#2,9925008E"0¢ 6,3029159E004 9.08076128¢08
8 1,392497CE« 08 1,7267C37E00 =R ,0353714E=02 1.7265723&‘00 6,3029159E+01 »6,91902388E¢01 0
i e 8 140179631E002 2,409736%E+C3 1,6688417E01. 1,0222634E202. . .1,7826B77E¢02 .. .u-1.n:!lzbnanos._n_;4416a4
10 1,73%46B2E+03 3,9436293EwC1 2.8524704E01 »1,6968300E+02 »9,0283444E001 3,4331764E¢03 9.7604002;.00
14 1, 79F2292E+02 1,8074384E«03 2,6760009E+09 4,0803410E+10 4,9465700E¢04 1.94469995‘08 6.,0002449k083
4 8,4904307E¢01 4,7470054E004¢ 1,4664456E903 5,4558245E001 9. 0879454E0y «8,0510863E408 a.aszotou:ona
-~ .2 1,800000UE*01 J,2634093E¢L6 .2, 4982822E403 . .2,8569020E¢01... . _9,0340835E40% .. _=8,0159748E00y . 3,46173409kugg
i 3 FRRRK 1,0151849E 05 2,9399854E+02 0. 0, 2.6481254E+00 2.64793636900
[] 111! 2,9328566EL402 4,5006333E=04 9,4848961E+02 1,9460834E¢00 6.4586651602 23937794008
5 7_%47572“&05& Q 0, 4,8392438E402 21, . 8787730E¢04 1.068922AE008 3.0612%90k208
. 6 1,3562520E¢06 1,2974638€C0 J,0647433E#02 ~1,2816929E401 1,2032878E=02 =8,0617408E¢02 0,
‘ ? 5,2350456E400 9,170000UE=01 B 7,35308078E=02 =5,9944332E=04 - 5,7034470E¢04 9.0879484Ee08
[} 1,2922894E¢01 1,8648423E0(0 o2 0645489E-02 1,8685832E+00 5,7034470E201. . . «8,9120944E001 0,
14 1,4055607E%QC 2,6255320E003 1,8507853E¢01 1,0597329E+02 1,7925001E%02 01,0321954E¢08 '1.2203‘22 008
, 10 1,7329386E(3 9,9283503&~04 2,8522330E¢01 1 ,6944195E402 »9,0401784E20 3,4594530E¢03 1,2423628k08
_1 12 '
[y 9,2904307E001 5,787963REe(4 1,7658684E+03 4,9019044E01 9,0046082E908 nl,0486024E004  2,8%520146kKeQ¢
2 2,4000000E+01 3,0761917k08 2,8353742E¢03 2,8045158k4014 9,0437800E901 =8,00907484E¢0" 5.,4878784ke08
3 RRRRR 9,569274Ek+04 1,0072708E+03 0, 0, 3.9601279E¢00 3.95978806%00
. 188881 —1.284B416F 002 . . L] f A
) 2,4898912E+0C d, Q, 4,3149863E+02 wl 7566022E«0¢ $,0647044E+0% 3,380820905¢00
[] 1371955106 1,2314077E00 3,8033731E¢02 =1,3333875E01 9,4066668E%03 »8,0511476E¢02 0
7 5,26094585E¢04 941700000E=03 e, 8,0007299E=02 8,9910777E704 .1506933510;_.__ﬁanastQzR_nsu______
8 1,292524EE+01 2,9216029E00 «8,76907734E=02 2,02354328¢00 5,4908933E+0¢ w8,9083038E¢08 Q.
[ 1,7505939E¢02 2,8264311E40) ?.0415830E'gi_ 1,0845240E02 1,7924694E¢02 vl ,0490484E00¢ «4,08397798¢02
N : ® - . .
11 31 7971239E. °2 1,8159694E+03 2,667298B8E09 5,2509467E%30 3412236963E%04 2.49909208E¢03 5,3369340K09

<l
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CASE, QL SOLUTION PAGE 7 - DATE 10273 I
L . - TIME ALTITUGE REL- VELOCLLY REL PATW ANQLE RE| AZIMUTH REL LONGITUDE LATITUDE
2 ARC TIME WEJGHT {NR VELOCJTY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)

3 PHASE TIME kASS ICEAL VELOCITY HEAT LOAD HEAT RATE RANGE(AM) . DOWN RNG(NN)
b ... _RE_KURBER . AMB PREESURE ATKOS CENSITY SPEED SQUAD MACH NUMBER LIFT CQEFF . DRAG CQEFE.
5 ALPHA BANK ANGLE BLENE FACTOR DYNAMIC PRESS AERO MOMENT LIFY FRAD
6 THRUST COSTATE .V COSTATE GAMMA COSTATE A2! CCSTATE ALY COSTATE LAY COSTATE LONG
2 THRUST kD GIMBAL ANG 2 COSTATE MEATING COSTYAYE MASS COSTATE Yal STEERING ELEV SYEERING A2]

8 GIMBAL ANGLE AXIAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YaW REL ROLL
9 DRAG LCSS GRAVITY L0SS ALPWA LOSS  3ACK PRESS L 0SS INR PITCH INR YaW INR RGLL
80 SEML_AXIS{AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PER]GEE APQGEE RAD(NM) PERIGEE RAD(NM) .. _.__
14 TRUE ANOMALY PERIOD(KINY ENERGY FOMENTUM SEMI LAT REC(NM) APCGEE VELOCITY PERJGEE VELOGITY
4 9,9904307E¢01 6,5892621E004 2,0208454E+03 4,5141627E002 9,0994B804E¢0L ~8,0461953E901 2:85197986+04
] 3,0000000E0¢ 2,9387392E406 1,1260796E¢03 2,7385928E04 9,0512787E¢04 «8,0048345E004 7.25103656%02
— . _..RRRRR .. 9,1323617FEe«(4 1,0968458E¢03 .0 0. L. .. 5,2345898E400  __ __5.2310869E¢00_ ___ —
4 11111 1,1651220E02 1,8078384E~04 9,5033400Ee¢2 2.1345560E+00 7.5161040E#02 2,230874365=04
5 2,0001989E+00 g, ¢, 3,719062426402  «1,5089867E+06 9,8613223E04 2.84792906408

r'y 1,38C0986E206 1,2220394E00 4,4508601Ee02 o1 ,3806243E904 7,2377584FE203 =B, N4334%0Fe02 0.
4 5,2869324E406 9,4700000E=0% 0, : 8,534C419E=02 »1,1228081E+00 4,7741026E001 9109948045908
s 1,3005365E00¢ 2,1508070E+00 =5.,7675036E<02 2,1530238E400 4,7741828E901 =8,9005196E+08 0
9 1,9873317Ee02 .. ..2,9667723E+03.  ._2,18916%54E¢01 . _ 1,0960154Ee02_ . 1,7925091E002 .  21,0649783Ee01. . =1.3212441802. . __
Y] 1,7400716E903 9,R852825E=01 2,85239080€401 *1,6897440E«02 #9,0598574E+01 3,4601816E+0% 1,99616036¢08
11 1,79655C1E+02 1,8208241E03 2,6627701E009 5,8267200E10 3,96094213E01 2,7744097E+03 4,8040004E205
1§ 9,8994307E¢01 6,5800369E«04 2,0284694E403 4,5140169E+01 - 9,0994807E+01 °8,0461956E+04 2.8519738K«04
N i ceeee o ——— - 0e9337392806  _3,1260228E¢03 __ . 2,7384603Ee01. .. 9,0512786E#01 . wB8,004834R8E¢04 _  7,2500732€e02
3 RRRRR 9,1323517E404 1,0968438E403 9, 0, 5,23444084E400 5,23094398400
4 1111l 1,1692524E002 1,B8080452En04 9,5033294E402 2,4344829E900 7.5160108Ee02 2,2387366Ew0y
[ + L1} ]
[ © 1,3800369E+06 1,2212623E+00 4,44755406E«02 #1,3805602E¢0¢ 7,7381492E#03 =8,0433700E+02 0. :
7 3,2869080E¢05 9,1700000E~03 0, - 8,5323412E02 0. 4,7740333E404 0.0094807E404
8 1,3005346ke01 . 2,1707992Ee00. . ~%.,7673374E=02. __ 2,153CA59Es00.. . . 4,7740333E¢01  »0,9009493Ee03 . 0. .. .. _...__ .
9 1,9873317E%02 2,9667723E+03 2,1891654E+01 1,0968154E002 1,7925092E02 ni 0649802E+04 *1,32129946¢02
40 1,7400709E+03 9,8882843E~04 2,8523980E+01 *1,6097446E402 »9,0598595E01 3,460100%E+0) 1,99643%1E+04
— Z . 210 . en8
— 4  1,0409431Ee02 | 1. 4831765E004 _ _2,32580246003._ _ _ 4,1543957E01  9,1043768E%01 .nB,0432468E001 _ _  2,8519296f8e04
2 6,0000000E00 2,7982981E¢06 3,45G2626E03 2,6556039E08 9.,0588718E¢01 ®7,9993794E+04 9.87604526w02
3 RRRRR 3,69548445004 1,1908431E#03 0, 0, 6,7890614E+00 6.7883427E+00
4 - 11111 2,8%185321F+ 04 1,1324289F=04 9.6454413E02 2,4143903€E000 7,7445907ke(2 2.1820364E%04¢
5 2,7479648E+0C 0y 0, 3,0771883E02 #1,1708R24E#06 8,1471230E004 2.29634045905
[ 1,3806243E¢G6 1,1950293E00 85,1730497E402 *1,4356774E+04 6,3848145E-03 »8,0356273E+02 0.
? 5,2985436E¢06 . _9,1700000Eels Qe ... .. 9.1139846Ew02 . .01,4822732E=04 4,4291919E¢08. 0, 10437688204
8 1,3123910Ee01 2,28B7311E00 «1,0985403E»01 2,29136560E«00 4,4201919E¢04 ~8,8936232E+014 0.
9 2,4802672E402 3,0981901E+03 2,3433042E+01 1,1052270k+02 1,7925812€¢02 ©1,0752489E¢01 =1,3557442E¢02
s [
11 1,7998721E+02 1,8261622E403 2,65738456¢05 6,4813037E+10 4,91138126401  3,0806947E¢03 4.3129305E209




CASE, 1 QL SOLUTION PAGE DATE 10273 T
L 41,1000431Fe02 B, A30BE02Ee04 2. 4680864 2E003 3.8024444RFe04 Of!DO'lB‘IAEonq 28, 0306R880F8D1¢ __2,151371!§,01
2 1,200000CE#0L 2,6548714E406 2.8089934E¢03. 2,5608594E¢01 $,0665155E¢01 “7,9933124E401 1.31%6500E=01
3 RRRRP 8,2886511F04 1,2696254E+03 . 0, 8,6695306E¢00 8,6685323E000
—h . DL 4,779733LE40L ... 6,96B3242E205 __ 9,8085182E¢02. .. ... 2,7414710E¢00 .. 7.7693467Ee02. . . 2.1249227RwQ¢
5 2,92535G6E+00 0, 0. 2,4744942E402 w6,6574475E005 6,5670227E¢04 . 1.7960930E¢0%
6 1,3803127E¢04 1,1714147E400 8,9673176E+02 v1,4992874E¢ 01 5,3331064E=03 *8,0278824E402 0,
i 5,30606172E404 9,1700000Fey 0, — ] =fiy. .
8 1,3328391Ee01 2,4387173E+00 *1,2444859E001 2,4388984E400 4,1169790E201 .a.eyoe:ozsoqt 0,
; ° . 2,3382640E402 3,2208820E#03 2,305099RE01 1,1108920E#02 1,7926676E002 »8,0089449E+D =1,3669685E402
— 30 1,7476395E#03 ... 9,8242730Ee01 . 2.8525817E01 =1,6854018E402 _=9,0731860E¢01 J,4649647E00% . _3.0714264Ee08
11 1,7950777E402 1,8328290E+03 2,6509360E«09 7.2165433E¢10 6,0888790E¢01 3,4277493E¢03 3,0669094E40%
1 1,1699431E02 9,4585172E404 3,0310310E+03 3,5240900E¢01 9,1445787E404 w8,0394453E408 2,85179846¢01
2 1,8000000E« 01 €.5144551E406 4,20G33569E403 2,4587634E403 9,0742046E404 »7,986%637E¢08 1.71916645e0y
. e———_8 .. ... . RRRRP . 7,821B504Ee04¢ 1,3538079E¢03 0, . 0, .1,09102%6E03. ... .-1.09089028e08
¢ 1111 3,0048160E¢01 4,2378217E%05 9,9638394E402 3,0420312€¢00 7:+5345864E=02 2.0687839E904
5 3,4238208E«00 3. o, 1,9466749E402 8,9205280€E¢04 5,0142304E404 1.3759870ke09
.Y 1. 3¢47030Fel4 1,3803206F¢00 £,8159140F¢02 =l 8720300E+01 l_!2bb°n15;n! 2f,02000819F402 0.
7 5,3140601E¢0¢ 9,1700000E~02 0, 1,0453446E=01 4 ,4374078En0L 3.,8384729E¢03 9,11457976e 4
8 1,3650457E« 03 2,5933053E00 ®1,4153042E=01 2,5971645E¢00 3,8364720E¢01 «0,8854243E¢08 0,
e 9. .2,4863893EEeD2 3,3352091E¢53 2,6789866E401 . 1,1146872E02 1,7927554E402. .»$,1031909E¢08 . ... *1.4150220E202
10 1,7528773E¢03 9,7823493E-04 2,65268Z6E+01 *1,6831170Ee02 ®9,0780874E401 3,4876032E+03 3,8151490R00Y
11 1,7641531E+02 1,8407585E+03 2,6433171E#09 8,0344330E¢40 7,5472611E90) 3,6132976E403 3,4699204G009
1 1,2299431E¢0? 1,05386415E05 3,4424017E#03 3,2522341EQ1 9,1200167E¢04 »8,0304400E904 2,0547084E404
.. .2 . 2,4CC0DQCEeCY 2,3740372E¢06 4,6351185E03 2,3531340E401 9,0819624E401 . _u7,9790807E¢04 2.20829272Ew0y ... —
3 RRERR 7,38504066Ee04 1,5039790E403 0. 0, 1,3549928E¢04 1.35477286(%
4 1t 1,8688120B01 2,%492004E=05 1,0112024E+03 3,4039691E+00 7.0993910E202 2,0080881k908
L1 J,25832432Fe 00 D, i) _ 422E 2008
¢ 1,3932329E006 11131060300 7.7098929E+02 »1,6546234E08 3,9423316E908 »8,0121768E¢02 0,
7 *5,3148214E¢06 9,470000UEn04 0, 1,1230503E~01 ©5,9207504En01 3,5775584E«08 9.,12001678+04
— b 1,3718319E«01 2,7638945E400 -1,5710228E=01 2.7683562E+00 3,5775584E%01 e8,8799833E408 . O, e
] 2,565962FE#02 3,4416422E403 2,8634131E%01 1,1171640E02 1,7928482E402 «1,1182304E¢04 *1,4409168E402
10 1,75R8710E«03 9,7308675E=04 2,8527872E+01 v1,6807423E402 «9,0816242E401 3,4704087E¢03 4,73334226404
11 1,2830846Fe02 1,65020838e03 2.,6343095E09 8,93153681E10 9.3393042Ee01 4,2 30408803 _X.1029978Eep%
't 1,2699431E02 1,1679123E0Y 2,8951307E03 3.,0072063E+01 9,1287644E04 v8,0246236E¢08 . .2.85139866404. . _ . _
? 3,00000C0E«01 2,23360136406 %,1066184E403 2,2470714E+01 9,0898333E¢01 ©7,9707205E401 2793753360y
3 ARRRRA 6,0481836ke04 1,6208694E403 0. 0, 1,6626925E¢01 1166245758004
4 11111 1,140028%78401% 1. 5100473E=05 1.0274764E403 3. 26008R4F¢00 A J4AR264Fe0?2 _1.9!497na§-n1
5 3,3307693E400 Gy 0, 1,1530505E402 3,6360688E+0% 2,6613043E604 7.7092957E004
6 1,3942023E#06 1,1134834E00 8,6218497E%02 «l,7477827E¢01 3,5102542E%03 »8,0041355E%02 04
? 5,3180151E04 9,1700000EwDY 0. 1,2095863En01 87 ,4269620En0 3.3402032E001 9.1257040%008. . . .
8 1,3677288E¢01 2,9519U91E00 *1,7179658Ew01 2,9569041E00 3,3402832E¢04 »8,8742354E¢01 0
9 2,6443559E22 3,5407154E403 2,0559013E#01 1,1188031E+02 1,7929380E02 vl,1343836E¢01 .1 ,4640464E008
3 i 'Y | [']
11 1,79484C3E0? 1,F614723E03 2,6238717E09 9,9297560E+30 1,1528054E¢02 4,7080000E403 2.7881730E909
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CASE, 1 GL 3oLuTION PAGE ¢ DATE 40273 ,
1 TIME . —ALYITUDE . hEL ;
2 ARC TIME WE1GHY INR VELOGITY INR PATH ANGLE INR AZIMUTH INR LGNGITUDE CROSS ANG(NM)
3 PHASE TINE MASS ICCAL VELOCITY MEAT LOAD KEAT RATE RANGE (NM) DOWN RNG(NK)
4 FE NUMBER ANB PRESSLRE ATMGS CEUS]TY SPEED SOUND . MACH NUMBER LIEY COEFF. ... .. _DRAG CQRFF
5 ALFHA BANK ANGLE HLEND FACTOR DYNAMIC PRESS AERD MOMENT LIFY QRAG
[ THRLST COSTATE V COSTATE GAMMA COSTATE AZ1 COSTATE ALY TOSTATE LAY COSTATE LONS
b ISRUST , IWG . _GIMBAL ARG 2.  COSTATE KEATING _ COSYAYE
8 GIMEAL ANGLE AXTAL ACC NOKMAL ACC TOTAL ACC REL P1TCH REL YaAW REL, ROLL
9 DRAG LCSS GRAVITY {OSS ALPkA 1,088 BACK PRESS LOSS INR PITCH - INR YAW INR AQLL
10 SEM] AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERIGEE . _APOGEE RAD(NM) .. PERIGEE RAD(NM)
11 TRLE ANOMALY PERJOD(NMIN) ENERGY MOMENTYUM SEM! LAY REC(NNM) APOGEE VELOCITY PEBRIGEE YELOCIYY
1 1,3499431E«02 128790 72E05 4,3800702E403 2,7868937E+01 9,1318700E+03 w8, 01780883E+04 2,05146566+04
H 3,8000000E01 2,0964464E06 8,60B0112E403 2,1413835E+01 9,0977980E%01 «7,9644943E008 3,4918070800y
.} RRRRR 6,5215285E¢04 1,7452983E003 0, D e e - 240180933B¢03  2,0177932Re0y
4 111 4,9905929E+00 £,9682398E~06 1,0465991kE+03 4,1850508E*0¢ $.8320427E=02 1.9097008§l01
5 3,5019184E 00 g, 0, 8,80279G7EeQy 2,8965932E408 2,0100036E¢04 5,81865000004
——— b 4ADRZEeNS  1,3075440E00
7 4,9743738E«06 9,1700000E«01 0, 1,3044322E=01 »d,6385710E~01 371369985E+08 9,13107096004
8 1,3586860E01 2,9921374E«00 »1,8306341E=01 2,9977824E400 3,1369055E08 s8,8681291E+01 0.
?. 0 ..2,7324761E902 3,6329503E+03 2,2%536032E°01 . .1,1198709E402 _ . ._1,7929949E602 . __.=1,1510218Ee04 _ _=31,4849700Ke03 .
10 1,7743004E+03 9.5936345EmDY 2,8530045E+03 =l ,6756699E¢02 w9 ,0844510E001 J14764994E¢03 7,2203444E08
11 1,7904537€¢02 1,8746075E+03 2.6114014E409 1,0992337E¢13 1,4127293E992 5,2038233E+03 2,50911746¢09
1 1,4099431E902 1,4132742E¢03 4,8721982E03 2,58080360E40¢ 9,4383674E¢01 s8,0102347€¢08 2.,85130678¢0y
2 4,200000GE+02 1,9686552E+406 6,1148540E+03. 2,0352000E03 . 944097907608 . n2,9543229E¢01 . _ 4.3030778§ _—
3 RRRRF 6,1240016E¢04 1,8778434E+03 0, 0, 2+4230238E404 2.4226433§¢04
4 11! 4,2308170E00 5,2606023E#06 1,0660806E«03 4,9701592E+00 7.0874886E«02 1,8724203§001
5 3, 7059997E¢87 2, e B42Eepy L -
[} 1,39517690E06 1,0829974E00 1,045)9098Z03 »1,9683210E¢04 2,9396818E=03 *7,9895044E¢02 0.
7 4,5610173E« 06 9,1700000E=01 0, 1,4042200E=01 ‘#9,1828260E=02 2,9586359E+03 9,4303674800y
[ 1,34B7821E*0: 2,9856817E00 *1,5338933801 2.9919363E000 . ___ 2,9506359E+01 _ . _«0,8646324Ee00 ___ 0, ___ ____
9 2,7486596E#02 3,7100126E+33 T,4523064E¢03 1,1205614E¢02 1,7930244E*02 0l ,160924%5E 04 *1.90270475¢03
10 1,7835027E+03 9,5098346E«01 2,8531040E+01 *1,6729792E¢02 #9,0047054E+01 3,4793843E¢0) 8,742112080048
- ZEe z 274509 o4 q -
- 1 1,4357253E402 1,4684653E005 . 5,0842179E+03 . 2,50836824E¢01 9,1412834E001 _ nl,0060468E201  2,8512299Kefd4
2 4,4578275E01 1,9166348E«06 6,3333700E+03 1,9899141E001 9,1092523E¢01 ©7.,9466600E001 4.69206338208
3 RRRRR 5,7621785E«J4 1,93740Q7E+03 [ 0, 21612423 0€«0¢ 2:6120036%08
_— 1 s : : (TUTTT] I —
5 3,7933289E+09 0, 0, 3,4113535E¢01 1,4795030E+08 $.3319742E¢04 J.,437840808004
[ 1,39529(8E¢ )6 1,0771184E«Q0 1,0838008E¢03 »2,0217651E+01 2,8579010E~03 w7,9830499E«02 0y
T 4, 3968594E406 9,1703600Ew01 .. . 3, 41,4483372Ew0s . 5,8249643En02 .. 2,B87743DEeDs . 9,14380385e08
8 1,34478313Fe0Y €,9842966E00 »1,9789392E~01 2,9%08507E«00 2,8877450E¢03 08,8587464E404 0.
9 2y7846001F¢02 3,7541812E%03 3,5377206E«01 1,1207769E+02 1,7930309E02 wl 1769760E904 =1.5098773E+08
11 1,7883733E+02 1.,8959284E#03 2.8917065E+09 1,2549199E¢1y 1,8412423E402 Z.9333525E40) 2.38408306¢08
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CASE, 1 0L SOLUTICH PAGE 10 DATE 40273 1
2 0, 1,5443878E¢08 €,3334286E+03 1,9898639E+08 9,1092508E04 w7 ,9466624E404 4:6919267800¢
3 RRRRR 4,8062100E¢04 1,9374007E403 0, 0, 2,6423978E¢01 2,61193646004
b m e BRBIL. . 3,4002645E400 0 - 4,1863712E=06 .__1,0729740E403 . 4,7387663E0y- CETHILT-TY [ R—
H 1,854635CE401 «1,1798712E+00 0, 5,4113793Ee01 »1,9402992E906 1,0460099E05 6.21309780e04¢
I 1,3952906E436 1,0771420E400 1,0838607E%03 #2,0217516E+0y 2,8576680E#0D3 *7,9838186E082 0
bi O, g, 0 1.7491449E001 0. 4.362%908F¢0% 9.41032920 ‘ﬂi
8 141962095Ee 01 8,6711211E=01 »1,1055023E=01 8,7413086E~01 7,2810494Ee04 o ,7808810E+01 .2,91937886004
9 2,7646001E¢22 3,7541612E¢03 3,8377206E+01 1.12077649Es02 1,7786627E002 04,1173690E¢04 *1,3998176502
10 .. . 1,7877240Ee03 @ . 9,4710783E=01 . . 2,8531466E+C1 ©l,6717805E002 .. 09,0847621E08 _3,4808914E00) 0. 453604008004
11 1,7883745E¢(2 1,8959214E03 2.5917931E09 1,2548780E¢4¢ 41,08411194E¢02 $,9331974E+03 ‘2,46434000e03
1 145357258k 02 1416773953¢005 2.,2371243E+03 2,2732145E+01 9,1514505E¢04 #719980638E038 2.8509024604
] 1,0000C0uLE+0 1,5134157E+06 6,5044374E+03 1,8127553E+01 9,1183384E¢04 ?,9279046E408 6,29993333204
i_ . % . ____.....—.. -RRRRR 4,7078635E+04 2,2308798E¢03 0, . .. 0y . - Y. i _3,3823400)
4 11111 1,5363652E400 1.8398788E=006 1,0790175E¢03 4,8536048E000 6.7629902E008 4,018072B0kw0Y
. 5 2.2135:755001 »1,1230359E¢00 0. 2,5231614E901 e8,1156470E¢05 9.835%0086E¢0¢ 3,4677999%¢04
]
' 7 0, 3, 0, 1,8148795E=-01 87,9595494Ew08 4,4803344E¢04 9,4001378804
8 1422650BRE$0Y €,9436733Em04 =1,5433850E=04 9,0711436E=0Q4 7,2855219E404 »8,7703379E+04 «2,00043908004
s 9. 2,083(0557Eef2 3,8824635E+03 3,8483093E001 __ 1,1214307Ee02_. . 1,7784930E¢02 . _el,1343959E008  _ =1.34734085e03
10 1,7925965E+03 9,4292605E=01 2,8534345Ee08 vl ,6680087E«Q02 »0,4038343E00Y 3,4820824E403 1.0231055§¢02
11 1,7886084Ee02 1,9038777E+03 2,5847483E¢09 1,3039439Ee14 1,9878184E#02 6,1614786E¢0) 2,0973069809
.1 1,6357256E+92 1,8733299€405 5,4001287E+03 2,0513415€408 9,1618510E0¢ a7 9747860E¢04 2.,8508352404
L2 .24,000000GEDY 1,4524436E¢06 6,6926989E403 .1 6452447E001 . .. . 9,1277398E#01 . «7,9084438Ee01 8,021 34936wQy
3 RRRRF 4,6115171E04 2.5304275E¢03 0, 0, 4,1902096E003 4,38044406+01
4 1l 7,24(2438Ew04 B,9659935E=07 4.0528254E403 B3,4377234E400 7:4142700E=04 4,47937086%04
: 2 (]
; 6 1,3956522E¢0¢ 1,0383353€¢00 1,3935918E03 =2,4592038Ee01 2,4202132E203 *7,9581278E402 04
7 04 0, 0, 1,8833084E-01 w1,5731366Er05 4,5309200€904 9441658372504
[} 1,239897uE«04 9,1664163E~01 »1,7640800E-02. 9.3340554Ew0y = 7,2154983E004 ... . #8,7743966Fe04  =2,80993475
9 2,9201€84F02 3,9988708E403 4,4209257E401 1,1247362E402 1,7782530E#02 #$,1993980E¢0L *1,34279906002
.10 1,7977755E03 9,3838366Em2Y 2,8531%60NE*0Y «l,06640031E(Q2 #9,1236353E01 3,4047787E¢03 1.407723¢§e02
i i fapS
.4 14735725BE002 2,0565993E+05 5.5984326E403 $08434733Ee08 9,4725064E#01. .. w7,9607794Ee08  2.89013448e0%
] 3,0000030€40% 1,4514716E¢08 6,8959641E¢03 1,4875790E+04 943374608E001 »7,8882990E¢04 98740740604
3 KRRRR 4,5181706E«04 2,8383000E03 0, 0, 9,0360764E404 5,03510840¢04
O S — ¢
] 2,6776143Ee02 *1,0482667E900 0, 7.1909621EQ0 #2,1063300E+03 $49093993E¢04 113698799« 0¢
] 1,3957G37E4 06 1,0495673E«00 1,5491698E¢03 «2,6891708Ee0¢ 2,3261852E=03 #7,9362060E¢02 0
? 0, 2, 04 1,9541502E001 n2,3667540Ee05. 4,%206098E401 _ 9,42328326e03
8 1,2446777E4018 9,3778127€=014 *1,9187609E~01 9,5720656E«01 7.1009284E¢03 w8,7745490E404 «2,5813358k 04
] 2,9540196E¢C2 4,4039905E«03 9,2550445E901 1,1218823E+02 4:7779301E%02 ‘03.,1892902E+04 1 ,34304508E002
3 . 11} S
14 1,7891276E02 1,9206877E+03 2.5694849E+09 1,4083740E411 2,3190758E¢02 6,6400429E+03 1,9324973F000
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o

mvresioe Caw

UARCO susimess romms

!

? 6,0000000E001 1,3585554E006
3 RRRRR 4,2261313E+04
5 3,0466072E#08 «1,0407789E400
[} 1,3987449E¢ )6 9,6765567E=01
7 04 O
8 1,23B2098E+04 1,0033704E00
9 2,9911645E002 4,3580B66E03
11 147901071E¢02 1,9502791E03

7.5884872E03
,7946873E03

0
1.993267E¢03

Te2,1747962E201
9.1028482E601

1.0732167E404 9,1687007Ee04
0
] [] R
1,1678262E¢00 «2,4683352E004
*3,4262633E«014 2,1895322E03
oo . 0183 3064Ee08  24,7783834EQ5
1,026B8646E400 6,874485%E« ()
1,1220005E402 1,7765196E¢02
1,5791582E+11 2,9156450E¢02

2,54340808409

«7 82807406404
7.81897826+0%

3,2472393E403
*7.8795882E¢02

e 8 2,0387250Ee02  2,933A749Ee03  6,2604756E«03  41,3020738Ee0s . 9,2002394Ee0L _ _»7,9081286E¢01 __ 2.8443¢

1.62%377146400
7.81720885E0¢

2.03694245¢03
0,

CASE, ¢ QL SCLUTION PAGE DATE 10273
1 TIME ALTITUDE REL VELOCITY RE{L PAYN ANGLE REL AZIMUTH REL_LONGITLDE LATIIUDS
2 ARC TIME WEIGKT . INR VELDCITY INR PATH ANGLE INR AZIMUTH INR LONGITLUDE CROSS RNG{NNM}
3 PHASE TIME MASS JCEAL VELOCITY HEAT LOAD HEAT RATE RANGE (AM) DOKN RNG(NM)
—— & ... RE_NUMBER. . .AMB PRESSURE ATMOS CENSITY SPEED . SOUND. MACH NUMBER. - LIEY COEFF .. --DRAQ. COEFF_.__
] ALPHA BANK ANGLE BLEND FACTOR DYNAMIC PRESS AERQ MOMENT LIFY PRAS
[) THRUS?T COSTATE V. COSTATE GAMMA COSTATE AZ1 CCSTATE ALY COSTATE LAT COSTATE (ONG
8 GIMBAL ANGLE AXJAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAN REL ROLL
[ DRAG LOSS GRAVITY LOSS ALPHA | 0SS BACK PRESS LOSS INR PITCH JHR YAW INR ROLL
.30 __SEM] AXIS(AM) ECCENTRICITY. INCLINATION | _ASCENDING NODE . ARG PERIGEE  _ APQGEE.RAD(NM) _ HERIGEE RAD(NM)
14 TRUE ANOMALY PERIOD(MIN) ENERGY MOMENTUM SENMI LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
1 1,8397258E¢02 2,2274924E405 5,8038879E+03 1,6495272E¢01 9,18344108E901 =7 ,9440187E404 2,8496008Ee¢01
2 440000000E+08 1,4204995E+06 7,1433478603 1,3395343E¢01 9,1475284E201 «?,8673303E¢0% 1,1860193§¢00
e .. .RRRRR. . 4,4188242E+0Q4 . 3,1487703E€03. . 0, oo e e .. 5.9218728E401 . __5,92068835ke08
4 11111 1,5927152E=01 2,349498GE=07 9.,8172278Ee02 5,9119418E«00 7:9724631E904 4,93870166e04
] 2,8301824E«01 »1,0276344E400 0, 3,9574924E400 »1,0396578E4089 1.0790429E+04 6,604347480)
7 0, . 'N 0, 2,0273798En0y -#3,1679038E=05 4,4792134E403 9,43472206404
8 1,2447727E0014 9,5903100E=04 «2,0287078€E~01 9,8025353E«01 8,9602413E4+01 o8 7696649E¢03 *2.487310928404
9 2,8738444FE02.. _ __4,1984603E03 .. . 6,3380836Fe01 __ 1,1219%48E02 ___ 1,777%279Ee02 __ «1,2132952Ee04 ey, 347617%ke09
10 1,8090626E+03 9,2821817E«0 2,8531628E¢01 =l,65358359E402 29,1657407E«04 3,4802674E¢03 1,29088783k¢02
11 117894242€E402 1,9299676E903 2,561221HE 09 1,4634325E+33 2,5039423E002 6,904508082E¢03 1.,8547245k003
1 1,9387258E¢02 2,3862692E+09 6,0247468E903 1,46919081E00% 9,4946801E+02 n7,9204775E¢04 2.8491570804
— 2  B,0000000E«03 ___ _ 1,3895275Ee068. . _7,36442870E03 . _1,2008389Ee0s . 9,4579267E¢0% . __ o7 ,.B4%56009Ee04 . 31.,3980927Reg0
3 RRRRR 4,3224777E+04 3,4681292E¢03 0, 0, 6,8490257E+04 6,0479977ke04
] 11111 7,4758429E02 1,1858316E%07 9.,5186733E492 6,3293977E+00 8,0809803E=04 5,0506862Ew0Y
* (] .nﬂ
6 1,3957396E406 9,8415354Em0y 1,8500473E#03 ©3,1725143E01 2,2208914E003 ©7,8994736€402 0.
0, 0, 0, 2,1030596E«03  .#3,9717758Ee0% 4,4102353E¢0¢ 911446016Ee0y
I 22424Ee01  9,A0B7B16Ee01 w2,1303246Ew01  1,0033228Fe00 . 6,8208721Ee01 _ «8,7SB64B3EeDY _ »2,4027948Ee0y
9 2.9850729E+02 4,2829377E03 7,6534394E001 1.1219847E¢Q2 1,7770540E%02 wl2430670E901 »1,3834239602
10 1,08152109E+03 9,2256101E=01 2,8531651E*04 1,6514822E+02 »9,1881802E+01 3,4098336E403 1.:4036009E¢08
-

. 4.3481566E008  9,154923E408

=8,7307194E¢04
w1,2743652E¢01

7.4440462E¢03

2.32737728e81
*1,3603237E¢08

1.7083300E«08
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CASE, 1 OL SOLUTION PAGE 12 DATE 10273
: 2 7,0000000E401 1,3275833E+06 7,8457877E403 9,5037864E+00 9,1798537E401 7 ,7997119Ee04 1,8682219F409
3 RRRRP 4,1297848E«04 .12377675‘03 0. 0, £,8332080E404 8,83123266904
-___.__4._._————w.__—411IJ_«m~~1,7AA331¢5-02A.hu_s.02933395-08_-—__Bf9467459£hoz ____1,26092305100 J— a,1zzonsns-01_.~ . 8,1008184En0¢
5 3,1235445E¢03 el U119635E00 6,4217842E-01 wi,3215024E%04 1.7815992E«03 1.420341326+03
6 1,3957473E406 9,5205264E04 2.13055405'03 -3.6583222E001 2,1693914E=03 »7,8%586839E402 0,
7 )il M ]
[ 1,2333229E401 1,0272603E400 “2,2297903E~01 1,0511839E¢00 6,5298849E401 “8,7449246E01 «2,2605540E04
¢ 2,9943039E+02 4,4248660E403 1,0911404E+02 1,1220084E+02 1,7759310E+02 «l,3070810E¢04 1 ,3678414E¢02
30 1,B2B6638E03 . .. 9,0997744Em01. .. 2,8831473E*0L . #1,6422989E¢02. . _=9,236078REe01. . _. 1,4927066E003.. . _1.8462099E08
11 1.7904973E902 1,9614192E403 2,5337683E%09 1,6308997Ee1y 3,1442238E902 7.7273400E403 1,63948306¢0Y
1 2,2337238E407 2,7923435E405 6,7751248E903 1,0054385E01 9,2303908E¢01 *7,8688972E¢014 2,8472705E¢08
2 8,000000UE*01 1,2966113E¢06 R,1160816E03 B,3800122E+00 9,1913992E¢01 w?,77594864E¢01 2:1260384E¢00
8 ... HRRRR 4,0334384E404 . . 4,4707%30E¢03 o0, .0, . $.8932408E¢01 . __0,89093348e08
¢ 11l 8,9340398E-33 1,87651995=08 8,8179042E402 7,6833734E¢00 8,0726987E=01 5,08022196%04
L] 3,1846927E401 wl,0183397E+00 0, 3,6182997E=01 *8,3444043E03 9.,9896188E402 6,20053689E+02
7 0, Ue 0, 2,3461315E~01 w6,3886154E~05 4,1899694E¢01 9,1766600E%04
8 1,2279245E+94 1,2320605E4(0 *2,28027486-08 14,0764887E400 6,38B9853E40Y =8 ,7323497E404 «2,200870%E00Q4
e 9 2,9937B09E¢02 4,4B30216E403 . .1,2822922E+02. .1,1220423E02. . _1,7752939Ee02 wl,3411724E401 .y, 375970406902,
10 1,8360418E+03 9,0299283Ew01 2,8531670E901 »1,8374519E402 »9,2616200E0¢ 3,4939743E¢03 1,7810922E¢02
14 1,7909218E+02 1,9733015E+03 2,5235867E%09 1,7026380E+11 3,3894088E¢02 8,0200973E¢03 1,5732972E+09
[ 2,3357258E+02 2,9051000E05 7,0536489E#03 8,7476492E+00 9,2430153E+01 w7,8479568E¢08 T 2.8465175Ee0y
e 2. 9,0000000E¢04 L 1.269639ZE006.. 8,3994154E403 (7.3375911E%00.. .. 9,2033514E¢01  .e7,7503679Ee0% . . 2,4017403Fe08 .
3 RRRRR 3,9370016E«04 4,8200676E403 0, 0. 1,1000664E+02 1.0998040E402
4 ] 11t 4,7016956E=03 8,4660031E~09 8,8247£30E+02 7,9929658E+00 8,0496404E»04 5,0700499Ee04
- ]
6 1,3957491E«06 9,2363092E~0¢ 2,3867362E403 ~4,2381986E401 2,128372%E#03 »7,8140798E402 0. )

7 0, 0 0, 2,4330943E~01 ®7,1920283E05 4,1063410E404 §,16879847E04
.8 . .1,2221B&6E+{1. 1,0780695E%00 2, 3291929E~03 1.1029439E+00 6,2525234E04 .  wB8.722086%E008. . =2.34775%4Ee0s
0] 2,9963181E¢02 4,53407a%E+03 1,4903043E#02 1,1220144E+02 1,7746428E402 1. 3766410E04 4, 3837544E002
10 1,8439144E+03 9,9%5020¢Ew01 2,8531486E401 «1,8324326€402 »9,2882737E404 3,4951373E+03 1.9268494E402
PR 1 (2,43572%8E402 3.0069773E605 7.3460866E403 7.5502680E400 $,256027BE904 »7,8260929E401. . ._ .2.8454798E«Qy
2 1,0C00000E+02 1,2346672E¢06 8,895848BE+03 6,3730223E+00 9,2157250E+01 »7,7243258E404 2.6942794E+00
3 RRRRR 3,8407458E«04 8,1799203E+03 o, 0, 1,2157420E¢02 1,2154135E+02
L] 3,267351GE+08 wl,0443387E00 0, 3.,2786077E=D1 ©5,7785258E03 3,5189727E402 2.2187473E+02

6 1,3937493E408 9,108%075En04 2,8C48097E+03 «4,5264885E01 2,112849%E~03 *7,7904148E002 0,
2.0, . 0, 0, 2,5233873Ew0 *?,9575480E%05 4,0217874E¢03 . 9,19965146001

(] 1,2464768E401 1,4053655E¢00 v2,3782124E=01 1,1306795E+00 6,1206136E%01 »8,7110779E403 «2,10054946%04

0 2.9:630842002 4,5783362E403 1,7135334E«02 1,1220156E+02 1,773891%E¢02 v1,4135178E¢01 *1,3919242E+02
' 11 1,7948787E+02 1,9996043E403 2,5014078E#09 1,8344121E911 3,9343477E¢02 8,6352700E¢03 1,4403608E405




CASE, 1 GL SSLUTIOM PAGE 13 DAYE 10273
1 I & 1 - - ALTITLDE .. . KEL.MELOCITY _ REL.FATK ANGULE . REL AZIMUTH REL [ ONGITUDE LATITUDE
2 ARC TIKE WEIGHY INR VELOCITY INR PATK ANGLE INR AZIMUTH INR LCNGITUDE CROSS RNG{NM)
3 FHASE TIME MASS ICEAL VELOCITY HEAT LOALD HEAT RATE RANGE (AM) DOWN RNG(NM)
4 RE NUMPEFR AME PHRESSURE ATMCS CENS]TY SPEEL SOUNC MACH NUMBER LIFY COEFF DRAG COEFF_._._ . __
5 ALFH4 BANK ANGLE FLENE FACTOX DYNAMIC PRESS AERQ MOMENY LIFY DRAG
(] THRLS? COSTATE Vv CCSTATE GAMMA COSTATE A21! CCSTATE ALY COSTATE LaY COSYATE {,ONO
— 7 TEKUST . Ihd . GIMBAL AAG. 2. _ COSTATE REATING _____COSTATE MASS . ____COSTATE YAl
8 GIMRAL ANGLF ) AXTAL 4CC NORMAL ACC i TCTAL ACC RE{L PITCH REL YaAW REL ROLL
9 URAG LCSS GRAVITY LCSS ALPRA LOSS BACK PRESS LOSS INR PITCH INR YAW INR ROLL
10 SEML AXIS(NM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PER]IGEE APOGEE RAD(AM) PERIGEE RAD(NM). _____. . _
11 TRUE AROMALY PERIOD(MINY ENERGY MOMENTUM  SEF] LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
1 2,5357256E+02 3,0992391E+05 7.6528775E¢03 6,4559237E+00 9,2694440FE001 »?7,8032734E¢01 2,0447994E004
2 1,1000C0CEC2 1,7036951E+06 $,0055243E03 5,4827794E¢00 9,2285340E¢0} «7,6973283E403 3,005038%5¢00
3 RRERR S, T443990E2D4 5,54708620E¢03 B 0, 1.3384344E002.. 133609682002
4 11111 1,5833588k+03 Z2,7973586E%09 9,1817213E02 8,3345782E400 8,0403048E#01 5.07212786=014
5 3,2932751E+01 «1,0631858E400 0, 8,1909376E~02 n5,0203624E°03 2,2523314E+02 1,4208553E+02
— B 9BBRE(ER0Y ¢ ,8150303E203 nd, 82393636204 2.0984003Ea03 a7, 74%3782E402 g
7 0, Ce 0, 2,6172651E=01 =8,8030374E~05 3,9382294E04 9.2116779E¢08
8 1,2099249E+01 1.1341121E000 2,4282779E01 1.1598170E+00 5,9930843E+08 “8,69943716004 *2,05870446402
9 2,9959642E%92 4,6463658E+03 1,9508%71E%02 1,1220163E¢02 1,77314331E02 al,4540408E08. .  =1,40034398002
10 1,8613275E03 B,7884906E=01 2,8531594E¢01 «1,6218434E402 »9,3450946E%01 3,4971534E¢03 2,253015080+02
11 1,7924137ke 07 2,7142056E03 2,4893044E*09 1,9036245E011 4,2368343E402 8,9586274E¢03 1,3893336k*08
[ 2,635725BE37 3,1791592E+05 7,9731427E+03 5,4583852E+00 9.2832839E+01 «7,7794650E404 2.843764085E*04
2 1,2090005E¢22 1,472723UE06 9,3264494E*03 4,6633438E+00 9,2417970E04. . w?,6603418Ee04. . .. 3. 3348347Re00 . ..
3 RFRRR 3,6480526E404 5,925%5982E+03 0, 0, 1,4624140F¢02 1.4620340E002
4 1t 1.0462642E-03 1,7298686E+09 9.3783915E+02 8,504156BE+00 7:9955858E0Y 5,0384033E04
— 67407E¢Q1_ __»1,0856223ke00 Q — - 5,893A309Ew02 __ a%,6347934Fe03 - 9.6309198ke8g
] 1,3957495E¢95 f,0783¢48Le01 2,7198866E+03 =5,13008281E+01 2,0850481E°03 »w7,7404991E¢02 0,
7 ' <y 0, 2,7180097E=01 w9 ,6085580E~05 3,8409102E408 9.2240036E¢01
8 1,2034333E402 L,1643021E¢ 00 ©2,4799538E01 1,1904793E+00 5,8696667E01 »B,6871474E¢D) .=2,0217398ke08
9 2,9854016E+02 $,648TUT76ENY 2,1695428E02 1.,1220467E+02 1,7723397E¢02 ~1,493166826E¢04 »1,4084635E¢02
10 1,8769920E+03 2,6960113E=01 2,85315438401 1,6162602802 «9,3753439E+04 3,4980006E+03 2.4397924E002
792988uFed2 ’ e 2,4784439E¢0° 1.9751886Ee1 L] 4 Ee
1 €.7387256E0(2 Te2500C08EQ5 €,3076637E«03 4,5516117E«00 9.2975621E902 07.7546328E¢01. . 2:.B420406E008
2 1,33C0000E(2 1,1417530E406 §,6654932E403 3,9112561E+00 9,2535278E+01 ©7,6403315E+08 3:6845224E¢00
3 RRRRF 3.,5517061E«04 6,3433426E%03 C. 0, 1.,5038403E40% 159341476402
4 ~ALirl __7.5469575keQ4 = 1,1862303Ee09 2 9,85082233E+02 A, 73766148E¢00 7,8935592E01 - 4,9973490Ka0y
5 3,30L4425E4G1 *1,1115478E%00 0, 4,0938148E=02 »8,06899074E03 1,1031654E+02 6,9407083E08
(] 1,3957466E04 8,7760733k04 2,8164782E¢03 »5,4474668E401 2,0722753E=-03 «7,7143060E¢02 0.
7 0, N 0. 2:8169344E~01 #1,0414072E=04 . 3¢7629015E¢08. .. _ 9.20600883Ee0%
8 1,1926989E«0 1,1962603E00 =2,5336132E~01 1,2227963E+00 5,7500863E01 w8,6742131E¢0% *1.,9893604k¢08
9 2,9946653E407 4,67%8710E+03 2,4388%84E402 1,1220470Ee02 1,7715130E¢02 »1,5330368E+04 =1,4160102E00
: 3 B89 - _2,B533477Es - . Y . ke
11 4,7936031E002 2,74068503E+03 2,462766GCE+09 2,0492049€+11 4,9006403E+02 9,6393008E+03 1127746098409




@
CASE, 1 OL SOLUTION PAGE 14 DATE 0273 1
Ean .
2 1,4C0C0CouE02 1,1107789E406 1,0016391E¢04 .2231557ano 9,2607438E01- «7,6102007E¢0% 4, 05499325¢00
3 RRRRR 3,435359 7«04 &,7117512E403 0, 1.73091215002 173043795402
e b e 11 $,0661357Ex04 e +5586293E=10 .. 9 5635454&.02-4_«.3 0820987E400 . 7,73423646208 . 4.83029498e08
9 3,3030C7GEed1 nl,1409439E00 3,2073064E%02  »5,7258274E+03 8,4842412E404 5,2983020E¢04
) 1,3987496E04 8,4815753E~01 z 16054895E403 -5,9741239€401 2,0601844E=03 7.6873278E408 v
2 [ 2 2,9233878Ea01 24,4249575En04 3,479281054094 9.2501118§40¢
8 1,1807103E¢0 3412299451E400 -¢.5695372£-01 1,2565096E+00 5,6341012E+04 «8,6606336E¢04 *1,06121%4800¢
9 2,9938524E52 4,6933345E¢03 2,7267867E%02 1,1220172E402 1,7706538E402 *1:5760187E¢04 »1,425890835¢02
40 . 1,8925848E¢03 €,4901707E#01 2.,8531397E01 *1,6044809E402 _ ._=9,4397523E60% 3, 4994317E¢03 __ 2,8874B801Ke0y
11 1,7942604E02 2,0851550E03 2,4481918E+0Y 2,1258010E+14 5,2035298E¢02 T 9.,997725¢4E+03 172243744k 0H
1 2,9357258E¢02 3,3627598E03 9.0214394E003 2,9875%38E+00 9,3275092Ee0¢ «7.,7047486E601 2+84010088e08
2 1,5000090E¢2? 1,0798069E+06 1,0381743E+04 2,5958110E400 9,2844633E901 =7,8790910E+04 4,44710228000
- RRRRK J,3590432E«04 7.,1214273E+03 0. . .0y R - 3487383866202 1.82333235e03
4 11111 4,2226096Ew (4 4 +5724884E«20 9,5737015E+02 9,4231468Ee00 7.5337678E+03 4,67017088e0y
L] 3,2896090E«01 *1,1737624E+00 2,6745%47E~02 ©8,7250322E+03 6,891130E0% 41271794850y
E;aﬁ,.___i+iiAaﬁiisani___._z*gﬂnzna;sons =6,11113331F#01 2.04R6774F03 2?,6598024E#02 O
4 0, 3,0347573E=01 «1,2025060Ew04 3,5669069E904 9126377378 Q4
8 1,4824534E+61 1 12655706E400 -2 6479672E-01 1,2929757E+00 5,9215174E¢0¢ «8,6404019E904 *1,0371039E00y
9 2.9929248E00‘ 4,7165460E0) ~.0016110E'02 .1,1220174E+02 . 1,7697623E¢02..  _al,6206878E00% . _ -1.4!5&21!i&n’
10 1,9046B14E403 3.3756h35£-01 2,8531299E+01 »1,5982698E¢02 »9,4740402E404 3,49905822E+08 3.09380%4§¢082
11 1,7949644E¢02 2,0849859E403 2.43264!4E’09 2,2051026E+11 5,68%0789E+02 1,0369022E04 1437303410009
1 3,0357258E¢02 3,4052659E¢05 9.,4C08269E+03 2,3196642E+00 9,3432158E+04 «?,6736478E+08 2:8306503E¢08
2 1,6000COVED2 1,U488348E«06 1,0762021E%04 .240261389C+00 942997048E001 . . 27,54870822E004 .. 4.06206085e08
3 RRRRR 3,282666EE+04 7.5430267E403 0. G, 2,0228396€402 2:.02239998¢0)
4 |88 8 8¢ 4,1302208E=04 8,3314225E=10 9.,5728032E+02 9,0203494E+00 7130085659E04 4-49260945101
% 3,2669825E001 ®1,2101950Fe0p 1 . §
) 1,3957496E406 8,5140242E01 2,0576030E403 «6,4587627E004 2,0377216E03 «7,6341278E¢02 0 ]
7 0. 0, 0. ‘ 3,1514784Es01 »1,28305%8EnD4 3,4981294E0038 9.2778932k004
8 111749140E01 1,3033U94E«C0 ®7,7091329E01 1.,3311684E+00 O B,4121904E¢01 . o0,6345063E008 . =1,9160640keps
9 2,9919163E¢02 4,7309272E+03 3,2816103E+02 1,1220476Ee02 1,7688384E#02 «1,8690425E04 *1,4420034G408
10 1,91777€2€23 A,252640EE«01 2,8931184E%01 *1,99168335E+02 v9,5097071E+01 3,5004479E¢0¥ 3,35106437602
——_2,106%244Ee0Y 9 s 4 feglS
1 J11387253E02 3,4389742E+05 9.795042%E03 1,7213684E+00 9,3594372E¢01 . e7,6443056E¢0Y 2.8370600€e0¢
2 1,7000003E02 1,0178627E«08 1,1157772E+04 1,5112494E+00 9,31348609E001 7,51329019E¢0¢ 5.3006720E¢00
3 RRRRR 3,1663203804 7,9772643E03 0, 0, 2,1701473E402 2,4775020602
4 1111y _3,6499445En04 .
5 3,2374239E¢01 vl , 2503819600 0. 2,1763772E=02 a8, 9953474E«0Y 5.2635410E008 3‘2066907§001
(] 113557496E406 E,4399004Ee(] 2.1248432E¢03 w0,8174379E401 2,0272894E#03 ‘a7 ,6019625E¢02 0+
7 0, 0, 0, 3,2740382E~01 .. .a31,3636048E204 340869306004 0,2024097Re
8 1,1670740E01 1,3433552E00 ©2,7732683E=04 1,3716826E+00 5,3060292E¢01 «8,6199307E40¢ ©1,9003902§°0%
] 2,99C83%6E0? 4,74168689E03 3,5050919FE¢02 1,1220178EQ2 4,7678810E¢02 -1.71!29!15001 4 ,450972385e08
X a ¢ - * [
11 1,7965008E+02 2,1299791Ee03 Z,39H2639E0°9 2,3723924Es11 6,3803930E#02 1,1182993E+04 1.0751601§09




®

CASE, GL SOLUTION PAGE 15 DATE 30273 T
4 T1IME ALTITUDE REL VBLOCITY REL PATW ANGLE REL AZ} q !
2 ARC YIME WEIGHY JNR VELOC]TY INR PATK ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIME FASS JCEAL VELOCITY HEAT LOAL HEAT RAYE RANGE (NM} DOWNN RNI(NM)
e . _RE NUMBER AMB. PREBSURE ATMOS BENS]TY . SPEED _SOUND. . MACK NUMBER. . ...  L1FY_COEFF. . DRAG.CORPF____
H ALPHA BANK ANGLE ELEND FACTOR DYNAMIC PRESS AERC MOMEN? LIFY PRAS
] . THRUS? COSTATE Vv CCSTATE GAMMA COSTATE A2l CCSTATE ALT COSTATE LAY COSTATE LONO
? THRUSY  THO GIMBAL ANG 2 COSYAYE MEATING COSTATE MASS COSTATE YAl STEERING ELEV SYEERING A2}
(] GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL PITCH REL YAW REL ROLL
9 DRAG LCSS GRAVITY LOSS ALPWA L 0SS BACK PRESS LOSS INR PITCH INR YANW INR @OLL
40 _SEM] AXIS(NM)_ . ECCENTRICITY. INCLINATION . _ASCENDING NODE .. . ARG PERIGEE . _APQGEE RAD(NM) _ PERIGEE RAD{NM) _
14 TRUE ANOMALY PERJODIMIN) ENERGY MOMENTUM SEM] LAT REC(NM) APOGEE VRLOCITY PERIGEE VELOGITY
1 3,23D7258E+02 3,4642398E005 1,0207367E¢04 1,1882263E+00 9,3761041E00% #7,6137672E¢014 2.8353394E004
H 1,80C0000E*02 9,REBV069E0T 1,1569024E904 1,0483028E+00 9,334683068E+01 07,4708753E¢ 04 8,7640720§000
3 ....RRRRR ... J,0699739Ee04 . 8,4249215E#03 0,. T Y : . L. ..243400058E€02 . 2.3392968Kke02
4 11111 3,3161928E04 4,0260041E=10 9.6088239E+¢02 1,0822900E+01 6,8269%208E=01 7 4,1217399En0y
] 3,2007952E401 *1,2945529E+00 0, ) 2,097353%Es02 5,4663503E403 4,8969370E408 2.95650308008
A 1. 39574046F 806 £, 3218093Ealy 1‘1513111:.03 =? 4875229001 2.01736594FEn0X 2?,822123%E402 0
’ 0, U, 0, . 3,4029852Ewpy’ #d,4441544EnD4 3,3187038E403 9,30738228+(04
8 1,10609151Ee04 1,3859250E00 =2,8404221E=01 1,4147373E«00 5,2029922E+01 8,5996547E+01 *1,8876391Ee0¢
9 . .2,989488%Ee02 . €,7497393E03 . 3.8803922E02 . .1,1220179Eep2. .. 4,7668B6AF202_ .. _=4.76%2183Ee0) . _1,4390918ke03
10 1,9474422E403 7,9779573Ew01 2,8530896E401 «1,5782812E402 »9,5856447E+01 3,5041032E403 3,9378113ke02
11 1,7973426E902 2,153%9916E40) 2.3792289E909 2,4606072E18 7.0793803E#02 1,1567196E¢04 1,02843005009
1 3,33072%8E002 3,4814366E05 1,0635774E04 7,1614264Ew0y 9,3935077E+04 »7,5849856E¢04 2.83345506¢04
—_— 2 1,900000CEeQ2 .9.5991863E005 . . _1,19908289Fe04 . 6,3481487EeQy __ _9,34B7564F+01 . =), 44298848Fe01 . 6,25339498e00
3 RRRRR 249736274k« (4 8,8868840E903 0. 0, ’ 2.5086744E¢02 2.5078960k+082
4 18883 3,0679688E=04 3,71408148910 9,6400534E+02 1,1032900E¢01 6,3729340E=04 3.9320308600%
. *
[ 1,3957496E+08 8,3090196E=014 3,2280429E+03 7,5694344E901 2,0079429Em03 w7 ,5446378E402 0 '
7 ' Q. 0, 3,5389397Ew03 nd,5247054E=04 3,2201728E¢03 9,3233090E¢08
B 1,1%04174Fe01 1,4312674Ee00 ___ «2,9114849Ee01 1,4608795E<00 __‘5,1030898Ee01  __ =0,5020938Ee01 _ ~3,8705633f%0y
9 2,9864806E+02 4,7848815E403 4,1358878E002 1,1220480Ee02 1,7638587E02 *1,8171407E401 ©1.46763278002
40 1,9643006E¢(3 7.6246520E=01 2,8830721E%01 *1,5730867Ee02 09,6260061E901 J3+5042974E#03 4,27303728¢02

— A 3,43572%8Es02  _ —3.4909625E005 . 1,1081942E004 _ _  J,0135349EwQs . 9,4114003E%01 o7 ,5400214Ee01  ___  2.8344037Ee0y

2 2,0000000E¢02 9,2494657E408 1,24448798¢04 2,6035609Ew01 9,3662874E401  «7,4053731E4 04 6.7698250E400
3 RRRRAR 2,8772610E04 9,3640024E403 0, 0 2,6844258E402 2,60357306402
4 11111 2,9795353Ew4 1,58242228«40 9.6435848Ee02 1., 1447734F08 8,30899%4E=01 3.737424%kepy
L] 3,2080146E408 *1,3961427E00 0, 2,1811707E=p2 «5,0821664E403 4,7040225E40¢ 2.7801196k¢08
] 1,3957496E406 8,2511814EmD) 3,26475897Ee03 «7,9636223E¢03 1,9989320E203 «7,5105305€02 0.
? 0, 0. O e 3,6826048Ew0Y. w1,00325085E~04 . 3,1371247Ee01 _ 9,3393316§e0s. .
8 1,1445593E0 04 1,4796592E¢00 *2,9860951801 1.5094896E+00 5,0063843E+02 «8,556409080E+01 *1,8732491E004
9 2,9872444E«02 4,7876175E03 4,4200024E902 1,1220482E402 1,7647883E¢02 «$,8740869E+04 *1,4761924R¢02
s 4 * - + +03
11 1,7991800E+02 2,2144600E40) 2,3368737E#09 2,6475348E+41 8,1952499E902 1,2444404E+04 93892572k 04

~-




¢

CASE, 3 0L SOLUTION PAGE 16 DATE 0273
0Ea.
2 243G0000uUEe02 3,9397451E+0% 1,2909409E+04 =5,3295906Ew02 9,3844453E%01 *7,3665053E404 7.3146110E¢00
3 RRRRR 2,7809345E404 9,8874034E+03 0, 0, 2,8475912E402 2,8666203E+03
— A ITIIL. 2,9514493Ee04 . .3,5144825Ee10 . 9,6699560E%02 _..1,1940850E40L. .. 6,0244853E=01 .. -3,538390%6e08 . .. —
5 3,0526320E%01 «l,4544139E00 0, 2,3428879E=(2 ol ,B249428E403 4,8272254E9014 2,8331979ke04
6 1,395749¢6Ee 06 8,1978794E=01 3,2966316E#03 »8,3705734E01 1,9904024Em0Y ©7,4788276E¢02 0,
)] g, 9, g 3.,8347815En01 2l ,A858148ED4 3, 0455851Fe0Y 9.35602648e0%
8 141323173691 1,5314192E%00 «3,0648449E201 1,5617866E+00 4,9129934E901 »8,5463955E401 *1,8717793ke04
9 2,9858936E¢02 4,7582504E+03 4,7012130E402 1,1220183E+02 1,7636732E¢02 «4,9270173E+01 *1,4047603ke03
40 ..2,0C2966)Eed3. _._.7,4812377Ee01. 2,8930299E¢01 =1,9859611Ee02 =9,7082531E01. 3.5014324E+03. . .. 5,0449954E002
11 =1,7998206E02 2,2484331E+03 2.3132748E«09 2.7464836E+11 8,8192750E+02 1.2909402E¢04 8.9596514ke04
1 3,8387258E002 3,4887158E¢03 1,2031231E¢04 *3,6981414E#01 9,4490468E+01 ©7,4783707E+04 . 2.8207364E0038
2 2,200000CE*02 8,6300245E405 1,3393811Ee04 ©3,3219174Ew01 9,4032556E¢01 *7,3264665E403% 7.88906346400
——— RRRRR 2,6845B881E+04 1,0366203E¢04 0, 0. . 3,0583%84E402 .. _ 3.0873434ke02 . __
4 11111 3,0073357E-04 1,5896662E10 9,6575084E402 1,2457801E+01 5,73022088E00¢ 3,3367130804
s 2,9917222E+01 »1,5184014E#00 0, . 2,5980304E~02 wd,520187R8E«03 5,0944998E¢01 2,06473084E004
1 3,3164431803
7 0y 0, 0, : 3,9963865E-01 wl,7663752E704 2,9535832E¢01 9.37329316eQ%
8 1,1226659E01 1,5869105E+00 *3,1480866E%01 1,6178352E+00 4,8230954E%0 «8,5269843E401 “1,87430788001
e _.$_ 2,9B45215Fe02 4,7570628E+03 4,9780583E¢02 1,1220484E+02 4,7625079E¢02 =21,9850979E+01 vl 49334986002
10 2,02%2263E#03 7,2888303E=01 2,8930049E¢01 »1,5479782E402 ©9,7327455E01 3:5013794E¢03 5,4907322§+02
18 =1,7987643E¢02 2,286C196E+03 2,2078484E909 2,8494332E+11 9,4928337E%02 1,3393503E¢04 8.5408889Ee04
1 3,7357256E002 3,4778740E40% 1,2534908E+04 w6,3218378E01 9,4687896E01 w7 ,4409402E+01 2+8240899E¢04
_____ .2 . 2,30C000GE+02 §,3203030E+05 1,3898951E¢04 . «5,702118%5E=01 . 9,4227436E%08 .27,2848578E402 8.49438%96000 . . _
3 RRARR 2,5882416E04 1,0897674E¢04 0, 0, 3.2571758E02 3,25607438¢02
4 11 3,4427034E=04¢ 3,776%710E=30 9,6324662E+02 1,3014847E40¢ 5,4281179E03 3,13689836004
e . : SAE0Y A145ke
6 1,3957496E¢06 8,1033535E~01 3,326)579E03 «9,2249223E+01 1,9746154E=03 «7,4137289E402 0,
4 0y 0y 0, 4,1684729E-01 vl ,8469412E~04 2,0641528E+01 9,3911502E004
8 1,4125777E+04 1.16465521E400 «3,2362400E#01 1.6780544E400 4,7369343E%01 »8,5067386E404 *1,8010510604
° 2,9831016E¢92 4,7%43222E403 5,2491281E¢02 1.,1220186E+02 1,7612685%E¢02 22,0453708E¢04 *1,5019242608
10 2.04;8099E003 7,0808547Ea01 2.8526772E¢01 =1,8396999E402 w9 ,7579550E4+01 3,50L2505E¢03 5,98389308¢02
1’ -1 2 ZAQ‘QQQEO L] [ )
1 3,83572588+02 3,4812300E905 1,3063885E¢04 =B,4927210Ew01 9,4892412E¢04 27, 4049970E+01.. ... 2,8212116Ee08 .
2 2:4000000E¢C2 8,0105633E¢05 1,4426144E904 *7,6907039E=01 F4429364E¢01 - ~7,24406966E403 9113258046400
3 RRRRR 2,4918952E+04 1,1447233E+04 0, ' 3,4643534E402 3.46318358e03
[
5 2,8545782E01 ®1,8684765E¢00 0, 3,4844414Ew02 »3,7394208E903 6,1065948E902 39079439604
6 1,3957496E«06 8,0614320E~01 3,3253164E+03 «9,6735175E04 1,9673174E~03 »7,3803771E402 0
7 0, Co 0, 4,3522877E~01 el ,9275145E04 2,7603320E¢04. 9.4096155Ee0y
8 1,1620227E#0¢ 1,7408252E+00 =3,3297807E=01 1,7429278E¢00 4,8548313E+08 »8,48956844E401 =1,892299260%
9 2,9816382E¢02 4,7502006E403 9,5130973E¢02 1,1220487E¢02 1,7599974E402 «2,1079099E40% *1,5104939E402
s o Z,BB2Gd&4Ee . . 'y Ee
11 =1,7964725E402 2,3743444E+03 2,2307515E+09 3,0684328Ee1 1,1008094E403 1.4424248E404¢ 7073264386404




PAGE 17

30273 T

CASE., 1 CL SoLuTich DATE
5 U C.TIME o ALYLYLDE.. .. __ REL.NELOCITY . REL PATW ANGLE . REL AZIMUTK REL LONGITUDE LALITURE
2 ARC TIME WEIGHY IAR VELOCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CRGSS RNG(NM)
3 PIASE TIME FASS ITEAL VELOCITY HEAT LOAD MEAT RATE RANGE(NM) DOWN RNG(NM)
4 RE KLMBER AME FFESSURE ATHCS CENSITY SPEEL SOUAD " MACM NUMBEP LIFT COEFF . DRAG COBFF
5 ALPHA gaNE ANGLE #LENE FACTOR DYNAMIC PRESS AERD MOMENY LIFT PRAG
] . THRLST COSTAYE V CCSTATE GAMMA COSTATE A2} CCSTATE ALY COSTATE LAY COSTATE LONS
2 THRUSY YWl GIMEAL-ANG 2 COSYAYE WEATING.  COSTATE MASS = | 1
8 - GIMBAL ANGLF AX1AL ACC NORMAL ACC TOTAL ACC RE{ PITCH REL YAW REL ROLL
9 NRAG LCSS GRAVITY LOSS ALPKA LOSS  BACK PRESS LOSS INR PITCK INR YAW INR ROLL
10 SEM] AXIS(AH) ECCENTRICITY INCLINATION ASCENDING NOLE ARG PERIGEE .APQGEE RAD(NM) _ PERIGEE_RAD(NM)_ __
11 TRUE ANCMALY PERICDIMINY ENERGY MCMENYUM  SEM] LAT REC(NM) APOGEE VELOC!TY PERIGEBE VELOCITY
1 3,935728AE« 02 3,4393397E05 1.3614838E404 *1,0233980E+00 9,5103994E¢04 7 ,3613%43E003 2.8180849ke03
2 24%0C0000E+0? 7.70086278405 1,4876B74E*04 =9,3031880E-01 9.,4638626E401 »7,1969450E402 9.,0040548Ee00
3 TRRRR 21355546 7E 04 1,2018464E204 0, 0, . 3,6802656E02. . 3.6700643kegs
4 1988 8¢ 3,6449790E=D4 4,5284235En10 9,5835046E+02 1,4206532E404 4,8243490E=04 2.760!109@-0;
5 2,7769197E001 «1,7524562E00 0, 4,1967800E~02 »n3,2386594E03 6,9243326E404 3.9627602504
& 4,39574%oFefé  B,0226509Ee=0¢ .. 2 31X8I45EQI
? 0 Gy 0, 4,5491542E=01 -#2,0080972€e04 2,6751677E404 9.,4287064E¢QY
8 1,C90VE87EeGE 1,7802902E¢00 «3,4292507E=01 1,8130170E+00 4,5771969E901 o8 ,4633975E+04 ©1,9084270k 04
9 €158013608E402 4,7451777E«03 5.768700zE+02 1,1220189E+02 ..1,7986324E402 . =2,1727903E¢01_ . =1, 51004366000
10 2,1074000E«03 6,6118442E=01 Z2.8529125E+01 *1,5222054E+02 #9,8106895E+01 3,5007814E+03 7.4402023€02
11 =1,7952319E+0¢ 2,4265564E403 2,1906376E+09 3,1851122E+11 1,4661193E403 1,4973808E404¢ 734137208004
1 4,0357256E9C2 3,4128U41E«05 1,4191032E04 »1,1566353E+00 9,5322937€¢01 ©7,31906007E03 2181467978004
H 2,8000CCQE«C2 7:3911421E+05 1,5552026E¢04 ®l,0553494E+00 9.,4855525E¢01 . .a2,1804444E¢0) . 1.0512447Ee04
3 RRRR? €, 2992C23E«C4 1,2613148E04 0, 0, : 3.9053138E402 3.00390485¢02
4 e 4,2135109E=04 5,14)4857E=10 9,5736301E+02 1,4823042E¢04 4,5340789E«04 2,5099940En0y
. T bADS9EeNL ol G4B01B%Ee00. . _ 04 — oo .. 949E~ - *
) 1,39574G4EC4 7.986727SE=01 3,2942006E+03 «1,0616060E02 1,9837735E=03 ©7,3121652E402 0,
7 0, 0, 0, 4,7608433E-01 ©2,0886924E04 2,5847087E+04 9,4484380804
8. 1,0793857E+51 1025560 0EE00 *3,5352713E~01 1,8889774E+00 4,5045490E004 #D,44D1619Ee04  =1,9299120F08
9 2,9706045E+02 4,7392398Ee03 ¢,01474E9E%02 1,1220191E02 1,7571768E¢02 ©2,2400086E02 *4.,927%6Q07keQ2
10 2,1413297E+33 6,3470652E=01 ?,8328751E01 »1,5129617E+02 *5,8382843E41 3,5004300E¢03 7.82209005¢08
3 =1,793924AFeQ2 . Z,4B539203E403 . 2,31433G06E09 _ 3.30708314FEeyy = 4 ,2784848FeQ3 je0d4
1 4,1357258E+02 3,382274QE+05% 1,4794375E+04 «1,2508245E+00 9.5549553E+01  _ «7,2749996Ee01 _  2,8109817Fe0¢
H 2,700000LEe (2 Tou814215E¢05 1,6158612E+04 »1,1453968E+00 9,5080383E¢01 %7,1022049E*0% 1,1257033E00y
3 RRRRR 2:2028558E+04¢ 1,3233292E+04 0 g, 4,1309296E402 4,43040610402
4 I 8658 —4,4900645E04____ 85,9653057E=1 L)
-] 2,6147339E«01 1 ,3547396E+00 0, 6,5282379E=02 »1,9051309E¢03 9.4772214E 04 5,42788045904
[ 1,3957496E406 7,9534054E01 3,2569739E+03 *1,1113366E¢02 1,9474484E=03 07,2773370E002 0,
- 7 0, Uy 0, 4,9891762E~-01. *2,4893028E=04 2,4080448E+04_ . 0.46B08273890%
8 1,067221CEC1 1,%375254E00 3 ,6485%04E-01 1,0715789E«00 4,4375362E401 vd,4157656E404 *1.9573573ke08
[ 2,977c512E022 4,7326E34E¢03 6,2504352E%02 1,1220494E+02 1,7556126E902 w2 ,30088417E+04 »1,5380208ke02
30 2,1794730Fe23  b5,0%9278BEwD) ___ 2,85028341Fe0% - ) 11,1 S
11 =1,7925485E¢02 2,3%20699E#03 €,1250346E¢09 3,4347011E¢11 1,3792938E+03 1,6150583E004 6,9816031E204




€
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CASE, 1 oL SOLUTION PAGE 18 DAYTE ogy? 1
2 2,8000000E¢02 8,7717009E+05 1,6738311E¢04 ©1,2015425E+00 9,9313542E40¢ #7,0821430E04 1,20420886¢08
3 RRRRR 2,1065094E+04 1,3861175E¢04 0. 0, ¢, 3845786E¢02 4,38283365008
e 1311 3,0853428Ee04 ... _.7,0631668E=10. 9,57233542Ee032 1,6314560E20% 3,9640044E=03 2+58300958=04
L] 245266851E004 «2,3745836E00 0, 8,4049398E+02 -»9,9953192E002 1,1304489E002 6,50248070004
é 1,3957496E906 7,9224502E=01 3,2106828E¢03 =1,1627396E002 1,9413450E=03 «7,2420430E02 0, )
8 1,0544487E¢01 2,02697317E+00 =3,7699482E=04 2,0617322E+00 4,3769695%E40L »8,3900960E904 °4.,9919247 'ot
9 2,9754906E«Q? 4,7257156E03 6,4738)48E+02 1,1220197E+02 1,7539472E%02 #2,3002463E90 *1 ;84443305008
40— 2,2225920E403. . _.5,7456068E=DY 2,8527094E01 . @1,4934045E¢02. «0,8061%83E001 3 ,4986192Ee¢p A473ke0g .
11 =3,7941002E¢02 2,6282080E403 2,0846879E+09 3,5685083Ee14 1,4888547E¢03 1,6781886E404 6.231423535004¢
1 4,3387258E+02 3,3121369E+05 1,6091934E+04 ~1,3283160E00 9,8027454E*08 *7,4842394E403 2.8029943604
2 2,9000000E¢0? 6,4619803E+05 1,7452923E+04 »1,2247128E+00 9,5555360E+01 w7,0000885E¢03 1.20678136e04
- —---8 . = - ..RRARR 2,0101629Ee04 . .. 1,455Q305E+04 0, . . .. . ... .. 04 - w4k P
4 1SS RS 5,8427491E=Q4 8,5133144E%10 9,5643196E¢02 1,682452%E¢04 3,6865073E=04 2,1444308500¢
5 2,4349671E401 2,2400233E00 . 1,1022053Ew0y 1,3405573E¢02 1.3807992E¢02 8.,0839220604
_— 6. 3 -
7 0, 0, 0, 5,50%56439E=014 »2,3305028E~04 2,3002070E+04 9.51161396¢0¢
[] 1,041020CE»01 2,1250230E00 *3,9004139E=01 2,1605219E+00 4,3238640E¢04 «8,3630133€¢04 =2.03334135°04
o 9. 2,9739417Es02 4,7105396E03 6,6849132E02.  1,12202006602 _ _ 1,7920614E602  _ u2.48372960Ee03  =»4,85827
10 2,2716649E403 5,4033801E=04 2,8527395E+01 *1,4830570E¢p2 »9,9265449E00 3,4901318E¢03 1.,0€¢440008003
11 =1,7893773E+02 2,7157264E403 2,0396544E+09 3,7090270E+13¢ 1,0084170F¢03 1,74451436¢04 8,04990045004
1 4,4357258E+02 3,274152BE40% 1,6790671E+04 *1,3142174E+00 9,6278868E+08 71343555604 279704500004
e =R 3.0000000E«07 6.1522597E05 . 1,8151424E404 | 1,2156794E¢00. . 9,3806258E01___ »6,946026%Ee0y  1,3736098feQy =
3 RRRRR 1,9138165E+04 1,5270933E+04 0, 0, 4,9060354E¢02 4,00413448008
4 . 1R8] 8,8120687E=04 1,0400492E=09 9.5367805E+02 1,7606R228E9038 3.41318016e0% 2401301948a04
6 1,3957406E¢0% 7,8668222E901 3,07989935+03 =1,2742370€402 1,9294R64Ew03 »7,1700890E402 0 N
7 ' 2, 0, 5,7097809Ea03¢ «2,4412870E04 2,2082666E403 9.334022050%
_ & 1,0268871E¢C1 2,2329786E+00 =4,04111098°08 _ 2,2692500E¢00 . __4,279495%Ee01 __ «8,3343398EeQy  ©2,0840042Ke008
9 2,9724315E+02 4,7113355E+03 6,8325317E+02 1,1220204E+02 1,7500072E%02 ©2,5349830ED3 *1,5609438E¢00
10 2,3279256E403 5,0288528Ee01 2,8526861E404 *y,47230%4Ee02 *9,9979823E01 3.,4986032E¢03 1.35724648¢03
- N Ee je04
. 1. 4,9357258E402 3,2354443E40% 177527837E+04 #4,2662704E+00 . . 9,6339720E201  _ =7,0793324EeDs  2.7926837Ke
2 3,1000000E¢02 5,8425391E+05 1,8888347E+04 «1,17508563E400 9,806662%5E404 =6,889829%96+0 1:4693998508
3 RRRRR 1,3174700E004 1,6019233E004 9, 0, 5,18398756402 5.4819323k208
] ] [
5 2,2413956E« 01 «2,9412103E+00 0. 4.97378986«Qy 3136243166403 2.1227448E02 1,2793121%008
6 1,3937496E406 7.8417933E=04 2,9942265E403 «1,3285608E402 1,9233474E«03 «7,1334209E+02 0y
- ?. . .. 0, Oe ..- 6,1229426E=04  .n2,4920303Ee04_ . 2,11244405e08 034
8 1,0119978€+01 2,3324138E400 4 ,1934187E04 2,3894574E4¢00 4,2454763E401 «8,303045%E401 *2.34522%%6¢014
9 2,97C9972E+07 :.70430195003 7,06595%6E402 1,1220210E402 1,7477047E002°  «2,619409%6403 »1,56098228002
s . 1Y I
11 =1,7862958E402 2,93614B4E+03 1,9362%20E¢09 4,0127942E+11 1,8826634E903 5,1278556k04

1,8879743E004
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CASE, 1 oL SOLUTION PAGE 19 DATE 10273 T
4 TIME ALTJTUDE REL_VELOCLLY REL PATH ANGLE REL AZIMUTH REL LONGITUDE VATITUDE
H ARC TIME WEIGHT INR VELOGITY INR PATW ANGLE INR AZIMUTH INR LONGITUDE CROSS RNG(NM)
3 PHASE TIME .. MASS ICEAL VBLOCITY © KEAT.LOAD KEAT RATE RANGE(NM) DOWN RNG(NM)
—— . RE_NUMBER. .AMB PRESSURE ATMOS CENS]TY. SPEED- SOUND.._. _MACH. NUMBER _ LIFY COEFF .__._. _DRAG_COEFF. . __
'8 ALPHA BANK ANGLE -BLEND FACTOR DYNAMIC PRESS AERO MOMENT LIFTY © PRAG
[] © o, THRUST COSTATE. V COSTATE GAMMA COSTATE A2} COSTATE ALT COSTATE LAT OSYATE LONG .
2 THRUST WO GIMBAL ANG 2  COSTAYTE WEATING COSTATE MASS COSTATE_YAU SYEERING ELEY SYEERING A2}
] GIMBAL ANGLE AXTAL ACC NORMAL ACC TOTAL ACC REL PIYCH REL YaW REL ROLL
9 DRAG LCSS GRAV]TY LOSS ALPKA LOSS BACK PRESS LOSS INR PITCHW INR YaNW INR ROLL .-
40 SEM]_AXIS{AM) ECCENTRICITY. . . . INCLINAT]OM _ASCENDING NODE. _ARG. PERIGEE.. .__APQGEE RAR(NM) __ PERIGEE RADINM) _ .
11 TRUE ANOMALY PERJOD(MINY . ENERGY MOMENTUM SEM! LAT REC(NM) APOGEE VELOCITY PERIGEE VELOGITY
1 4,03097258E«(2 3,1970467€+05 1,8306865E04 n1,1852884E400 9,0810144E°01 0?.,0250964E401 2.78706%9E+0¢
2 3,20G0000E02 3,5328185E+05 1,9667178E«04 -1.10329455-00 9,0336938E002 06,8313714E01 145014347k Qy
8 . .__RRRRR _.. 1,7211238Ee04 _ . 1,6B08300E*04 De R | P 58,4742 ___8.,47206835002
4 11111 9,601P08¢E=04 1,9909918E=09 9, 41705015002 1,9440443E¢0¢ 2,8849480E°01 1,78731998En04
[ ] 2,13P9782Ee 0L w?,7483584E+00 0, A 2,6660444E=QY 5,60927080E*03 2,6304983E¢02 1,62954555402
& 1:!‘!14965.06 7.8184171FE=0} 2.8043367E403 =1, 388108702 1‘91551!&!51131! 2? . 09063044F202 0,
7 ' 0, 0, 6,4800196E~03 »2,3728404E04 2,0168710E¢04 9.95808404E003
8 9,96R9352E+00 2,4852553E00 ©4,3590035E=04 2,9231930E00 4,2238594E¢01 w8 ,2712258E¢01 -2.21!7498 a0y
.!__mmw24!h!ﬂ2nlE:nzﬁ_,ﬂ,!.691616&590!__"_7423556385102_,_m.1;12202165102m-_m_iflAlnﬂllEgnz_m"_-2.A9l322!iin1__".!1¢!1lll ie02 —
10 2,40689475E¢0) 4,1658474En03 2.8525633E+04 e1,4495029E402 .#1,0024360E+02 J,4974609E+03 1.4404291 s03
13 =31,7843407Ee02 3,0770702E403 1,8766744E409 4,1776043E0¢31 2,0404893E03 1,9658422E404 4,7732074604
1 4, 7357258E%02 3,4601110E805 1,9132400E«04 «1,0718468E%00 9,7090610E%01 w8 ,9684022E+04 2,7609627604
—_— R 3,3000000EeN2__.._ %,2230979Eed5 . 2,0492483E004 __ _ .4, 0110671(50&0___9 0647684E01  6,7705380Ee03 . .__1.6627702Ee03
3 RRRRR 1.A247771E¢04 1;76‘2!865394 0, 3,7776248E+02 5.7793941E902
4 : 1111 1,4492538E03 1,9609%97€w09 9, 3352209&002 2 0494864E¢01 2,6384671E001 1.,6910439Ew0y
[ _2,0387236E954 22.9047683F 600 0 3.MBOCITIE~0Y A, 33RA197FEe0% 3, 238%084E¢02 2,.07640948Fe02
(] 4,3987498E406 7.7965644Ew0y 2.7795009E+03 1 ,4500298E+02 1,9095570E=03 »?,08869087E¢02 0,

7 0, 0, 0, 6,877C638E~01 #2,6537439En04 1,9257042E¢08 9,6031986E 08
B 9,7970667Ee00. . 2,6336872E«00 .. «4,53990025E~01  2,6727269Ee00_ ' 4,2122760E04 . «8,2360652Fe0y  =2,3071895Fe0y
9 2,9685792E002 4,6914587E903 7,3878604E402 1,1220224E¢02" 41,7420661E%02 *2,708%0094E08 «1,5043954B00

10 2,95864978E#03 J,6666047Ee0Y 2,8524034E001 l,4374080E+02 01,0059550E02 3,4968712E¢03 1:6209248k¢03
= jeQd
BEe82. _ _ 3,1289235E«05 . 2,0009791E404 __ «9,2623592E«01 . 9,7384630Ee08  »6,9092309Ee08 2,7 L]
2 3, doooonchoz 4,9133773E+08 2,1369686E¢04 «B,6728873Ee01 9,6909407E%0¢ »6,7071893E#08 41,7694 258E#(0¢
3 1-52543075004 1;85254005904 0. : 0, 6,0948320E4080 6.09220975002
9 1,9290214E+01 03,2721038E00 0, 4,774540%E001 1,1548577E904 3,9334330E402 2.6264097E002
¢ 1,3957495E406 7.,7761233E=014 2,6493937E+03 =y ,3144910E402 1,9011194E03 *7,02058408E402 0,
? s . Qoo B e 7, 3214577E004 a2, 7347800En04. . {,B331209Ee04 _ _ 9,6301204Fe0s
8 9,6245570E00 2,8012950E00 Te4,7386361E901 z.euoeu&-oo 4,2291360E401 »8,1977847E003 =2,4138476E¢01
9 2,9677511E#02 4,6860040E403 7_52548915002 1,1220235E+02 1,7385478E¢02 w2 ,8740375E¢01 *1,5916234E¢02
s ‘ . » 9 . EeQY
11 =1,7808084Ee02 3,4531034E003 1,7378308E#09 4,5380443Ee12 2,4077778E403 2,13616819E¢04 4,007609%5E¢04
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CASE, 4 oL SOLUTION PAGE 20 DATE .$0273
2 3,3000000E992 4,6039299E05 2,2304419E«04 «7,0336925E~01 9,7242716E002 ob,6401691601 1.,8010398R08
3 RRRRR 1,4321692E04 1,0470784E¢0¢ 0, 0, 6,4267918E402 6,42406846002
4 BR8] 1.6030567Ea03.. __2,8348942Ee09 . _9,1758995E402 . 2,2825748Ee08 . 2,1983304b208 . 1.34330445e08
L] 1,8290352E+01 »3,8458401E400 0. 6,2180496E~01 1,5105828E¢04 4,6749099E¢02 3,27769376402
[ 1,3810595E¢086 7,7569908E«0 2,5031797E+03 «l,5816799E+02 1,8009438E=03 «6,9819230E+02 04
2 0, g a 2.,8223122Ea01 22,5802030FEn04 1.7443820E¢01 c..t!S!_ﬂOﬂ a1
(] 9,4357059E000 2,9596146E400 =4,9059272E=01 3,0000000E+00 4,2039188E901 «8,1555475E¢03 «2,5430743 60y
] 2,9673089E402 4,6014276E403 7,6471502E02 1,1220248E+02 1,7342689E+02 «2,9688303E¢04 «4,5983927k02
40 2,7970409E03 ____ 2,497929%Ee01_.. . 2,8523337E«01 ~1,4146771E¢02.  _=1,0139494E002__ . 3.,4984847Ee0Y. . ___ 2,0983372Re0y -
14 ~1,7788650E¢02 3,784038457E03 1,4565579E09 4,7360804E018 2,8224874E03 2,2297688E+04 3,71464085e04
4 5,0357258E+02 3,1715243E408 2.,1902476E+04 =5,8679233E~01 9,7998520E+01 »6,7827543E04 2,.7591894ke0
2 3,6000000E+92 4,3074391E¢058 2,3262092E%04 ©5,2424815E=01 9,7528490E01 »w6,5723867E00¢ 2,000145%6404
. 3 _RRRRR.... 1,339938ZE«04 .2,0435121E904 0, . 0. ~o. 647742334E402 . 6.77134896e02
4 1111 1.8296402E=03 3,2642%922E09 9,1180849€+02 2,4028822E401 2,0543905Ee0Y 1,4870347E804
] 1)7115979E0 04 w4 , G366089E«QD 0, 7.8296098E=01 1,86729164E¢04 5,3899338E402 3.981084844E002
4 04 R 0, 8,3607799E=01 el 0974848Ew04 1,8545422E4014 9.8811417E008
(] 9,2477423Ee 00 2,9612496E¢00 =4,8062925E%01 3,0000000E#00 4,32680929E+0¢ »8,1081648E¢01 *2,70040936¢04
9 2,9473871Ee32 4,8778672E0) 7.7486171E202 . 1,1220265E+02 .. .1,7290710E¢02 »3,0600481E401 ~4,6044047E008
40 299949933E+02 1,8399342Ee01 2,8522408%E+01 =4 ,3979892E02 vl ,0174744E¢02 J,4981407E403 2.400808499E903
11 =1,7787384Ee02 4,0229318E403 1,9695871E909 4,9390077Ee13 2,8520577E+03 2,3256797E¢04 3.3744497E004
1 5,13572%8E¢02 3,6536776E00% 27,2661255E+04 «3,5689986Em0y 9,8326493E404 *6,7153237E0014 2,7506140E¢08
... 347000000E¢02 4,0300274E90% 2,4220771E¢04 3, 3686677E=04 9,7855785E04 . . «4,35007480E008. 2.312433700008 ..
3 RRRRR 1,2536423E+04 2,1399%11E+04 0, 0, 7,1372603E¢02 7,43414306402
4 1111 2,0184555Ee03 3,6190631E009 9,0720867E«Q2 2,5199638E01 1.8466616E004 1.4450403E00y
- ) iefiy 0000
6 1,2090367E¢06 7,7214405E=01 2,1627546E¢03 i ,7247376E¢02 1,8631774Ew03 n6,9028248E02 0,
7 0, G 04 8,9363156Ev01 3,6430682Em08 1,5643026E03 9.7086834E40Y
R | . §40014105E¢0¢ 2,96283623E400 «d,7074543E=01 J.0000000E¢00 4,4287478E204 o8 ,0539704E208 _  =2.8924334k¢04
® 2,9679735E402 4,6753734E¢03 7,8296382E¢02 1,1220285E¢02 1,7225934E902 =3 ,1560274E90¢ ©1.60959336002
10 3,1332903E¢03 1,1533274E02 2,8921569E+04 vl ,3837406Ee02 ®1,0212264E¢02 3,4946613E¢03 2,7719194k0}
- L)
I 1 5,2307258E02 3,0434038E003 2,3820702E04 *1,4709638E=01 9,8686467E901 w6, 04914436400 . _ 2.74130726%0¢ . _ _.
2 3,8000000E902 3,7704666F«08 2,9180450E04 *1,3915480E=01 9,9195260E04 =6,4263605E+04 2,25504646404
3 RRARR 1,4728993E404 2,2363960E404 0, 0, 7.5158804E02 7.91235028+02
2 L ] LY} I
5 1,9009801E004 ®%,221B66EE«QD 0, 1,0895928E400 2,4029494E404 6,3326689E402 5,264531%5000
6 1,4312382E+06 7,7054C00E=0Y 1,9702867E+03 *1,8006%01E02 1,6445523E003 w6,8023482E402 0
. ? 0, . 2, 0, 9.5514711E=01 1,0254412E004 1.4708954E+03 G 7315832608 .. ..
8 8,8765333E+0C 2,9643725E¢00 d,6097234E001 3,0000000Ee00 4,5743513E401 *7,9903724E004 *3,1276736601
9 2,9694792E+02 4,6739946E403 7.89287684E¢02 1,1220308602 1,7143587€+02 =3,2527809E40¢ *1,6135074E002
2 2.4 te0%
11 =1,76961680E02 4,8580945E403 1,3841083E+09 5,3457498E¢1¢ 3,3411514E403 2,5178453E¢04 T 2.7485948E04
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CASE,» 1 QL soLuTiON PAGE 21 DATE 40273
1 e JIME e —-ALYITUDE .. HEL-VELOGC] . .
2 ART TIME WEIGHY INR VELOCITY INR PATH ANGLE INR AZIMUTH INR LONGITUDE CROSS. RNG{NM)
3 PHASE .T|ME FASS - JTEAL VELOCITY - 'MEAT LOAD " HEAT RATE RANGE (AM) DONN RNG{NM)
¢ FE NUMPER AME PRESSURE . ATKOS CENSITY SPEEL SUUND MACH NUMBER o LIFY COEFF.. . . ..DRAG-CQRFF__ __
L] ‘ ALPHA BANK ANGLE BLENL FACTOR DYNAMIC PRESS AERQ MOMENY . LIFY LYY
6 THRLST CCSTATE Vv COSTATE GAMMA COSTAYE A2l CCSTATE ALY COSTATE LAY COSTATE LONO
7 YIPFUSY TWO__ GIMBAL ANG 2 CCSTATE WEAYING . COSTAYE MASS
8 GINEAL ARGLF AXIAL ACC NORMAL ACC . TOTAL ACC. REL PIYCM REL YaW REL ROLL
9 CRAG LCSS GRAVITY LOSS ALPMA L 0SS  BACK PRESS LOSS INR PITCH INR YaW . INR ROLL )
40 SEMI AXIS(AM) ECCENTRICITY INCLINATION ASCENDING NODE ARG PERJGEE. . APOGEG. RAD(AM) _ _PER]IGEE RAD(NMW) ___
11 TRUE ANCMALY FERICD(FIN) ENERGY MOMENTUM SEMI LAT REC(NM)  APOGEE VELOCITY PERIGEE VELOGITY
1 5,3045970E¢(2 3,0413256E4(5 2,4481711F¢04 4,2237504E=0) 9,8907963E404 »6,5951550E¢01 2,73444966401
2 3,8688712E+02 3,6014837E 08 2,5841132E404 4,0015518E=03 9,0435830E04 »6,3735237E¢01 2.348%6738e0y
3 RRERA 1,1203325E+04 2,3028220E404 0, 0, e 478970406002 7.78223393ke03
4 11111 2,1619C00E=03 3, 8t68727E=09 9,0433333E402 2,7074557E#04 1,60%8303E=01 1,3950076ke04
5 1,4305268E901 »5,7874692E+00 0, 1,1648067E+00 2,4762407E404 6,3971274E¢02 5,55720046¢02
& 1,0BL5764Ee0A L. AG4465EEe01  1,8298394Fe03
? 0, C, 0, 9,9995896E=01 2,8316686E=0¢ 1,4235051E404 9.7480220604
8 8,769760CE*Q0 2,9654006E+00 «d4,5431064E~01 3,0000000E+00 4,7063768E401 7 ,9389453E+01 *3,320044460y
9 2.9703191E002 4,6737248E403 7.9274212E¢02 1,1220325E402. 4,7073002E202 . _=3,3193013Ee01 _ =1.6192008E09
10 3,5189946E403 7.1047155E203 2,8520000E+01 =1,3584161E02 7,3594738E401 +3,5439961E403 3,49399325¢03
11 5,6723539E001 5,2359745E403 1,3166859€409 8,4860390E¢11 3,5188170E«03 2,5476544E004 - 2.5841141504




Appendix
CONTROL CARDS

FolloWing is a list of control cards needed to run PADS on the Univac 1108

installation at MSC in Houston,

If the user simply wishes to run the steepest-descent module of PADS or the
steepest-descent and quasilinearization modules without saving the solution
on tape, then the following control cards should be used:

VZ RUN (MSC run card)

vV MSG FILE REQ, TAPE 01 FH432 2 FSTRN 3
vV ASG Z = A10259 (Current tape No, - subject to change)
v ASG A, H
vV ASG I
v COM 03400000
vV XQT CUR
TRW Z
IN 7
TRI Z
VE XQT PADSA
Data Deck
v EQF

If the user wants to save either the steepest-descent solution or thé quasi-
linearization solution, he should use the following package: |

VZ RUN (MSC run card)

vV MSG FILE REQ. TAPE 02 FH432 2 FSTRN 2

vV ASG Z = A10259

vV ASG A, H

VS ASG1I=SAVE

vV  COM 03400000

A-1



V- XQT CUR
TRW Z
IN Z
TRI Z
VE XQT PADSA
Data Deck
vV  EQF

When the user has a tape solution to start either the steepest-descent module

or the quasilinearization module, then he should use the following control

cards:’

VZ RUN (MSC run card) :
MSG FILE REQ. TAPE 03 FH432 2 FSTRN 2

11

v
V  ASG Z = A10259
V. ASG Y = (Tape No., of starting solution)
vV ASG A, H
VS ASG I =SAVE
V. XQT TAPACK
REWIND, 28
REWIND, 11
TAPE COPY, 28, 1, 1,,
END FILE, 11
RELEASE, 28
v C@M 03400000
vV XQT CUR
TRW Z
IN Z
TRI Z
VE XQT PADSA
Data Deck
B | vV EQF
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Next is a list of control cards needed to run PADS on the CDC 6500
installation at McDonnell Douglas in Huntington Beach, |
Only the following control cards are needed if one simply wishes to run the
steepest;descent module of PADS or the steepest-descent and quasilineari-
zation modules without saving the solution of the disk:

P1551, p, cp, pp, pg, 7000, 160000, =

ID necessary user description

BEGIN, P1551.

Should the user want either the steepest-descent solution or the quasilineari-
zation solution saved on the disk, then the following control card package
should be used:

P1551, p, cp, pp, pg 7000, 160000,

ID necessary user description

REQUEST, TAPEI11l, *PF,

BEGIN, P1551.

When either the steepest-descent module or the quasilinearization module. is
to be started by a solution that is already on the disk, then the following
control cards should be used:

P1551, p, cp, pp, pg, 7000, 160000,

ID necessary user description

ATTACH, S@L, pin.

C@PYBF, SPlL, TAPE1l,

BEGIN, P1551,

#p stands for priority—a value greater than 2 requires special authorization,
cp stands for the decimal number of central processing records required
by the job — figure on at least 240, pp stands for the decimal number of
peripheral processing seconds required by the job — be generous. pg stands
for the decimal number of pages of output required by the job — figure on at
least 100,

##pfn stands for the permanent file name. 'ddd is the user's department
number and gggg is his group number. T -
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If the user wishes to start from a solution already on the disk and also b

wishes to save the new solution on the disk, then he should use the following
control cards: , ‘

P1551, p, .cp, pp, pg, 7000, 160000.

ID necessary user description

REQUEST, TAPEll, *PF,

ATTACH, S@L, pin,

C@PPYBF, S@L, TAPEILL,

BEGIN, P1551,

CATALYG, TAPELL, pfn, ID - HR dddgggg.




MCDORRNELL DOUGLAS ASTRORAUTICS CORMPARY ’

5301 Bolsa Avenue, Huntinglon Beach, California 92647 (714} 897-0311



