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VTR:AJECTORY MODULE OF THE NASA AMES RESEARCH CENTER
ATRGRAFT SYNTHESIS PROGRAM ACSYNT
Michael E. Tauber and -John ‘A. Patersonm - -
Ames ReseaXrch Center

SUMMARY

A program was developed to calculate trajectorles for both mllltary and

' commercial aircraft for use in the NASA Ames Research Center aircraft synthe-

sis program; ACSYNT. The function of the trajectory module was to calculate
the changes in the vehicle's fllght conditions ‘and weighty-as fuel is consumed,
durlng the flylng of one or more missions. The trajectory ‘ealculations

_started with a takeoff, followed by up to 12 phases chosen from among the fol-

10W1ng climb, cruise, acceleration, combat, loiter, descent, and paths. In
addition; a balanced field length was computed. The emphasis was on rela-
tively simple formulations and analytic expressions suitable for rapid compu-

tation since a prescribed trajectory had to be calculated many times in the

process of converging an aircraft design, or finding an uptimum configuration.
The trajectory module consists of about 2500 cards and was operational, as
part of the ACSYNT program, on a CDC 7600 ermputer.

INTRCDUCTION

Computerized aircraft design at the comceptual, or early preliminary
design level, has proven to be a practical engineering tool (refs. 1-3). The
development of such a program requires the efficient integration of many dis-
ciplines such as the aircrafit's geometric layout, weight estimation, aerody-
namies, propulsion, and trajectory analysis. This report contains a descrip-
tion of a program which was developed to calculate trajectories for both
military and commercial airecraft and was used in the NASA Ames Research Center
aireraft synthesis program, ACSYNT. The function of the trajectory module was
to calculate the changes in the vehicle's flight conditions and weight, as
fuel is consumed, during the flying of one or more missions. The trajectory
calculations started with a takeoff, followed by up to 12 phases chosen from
among the following: climb, cruise, acceleration, combat, loiter, descent,
and paths. In addition, a balanced field length was computed. The emphasis

was .on relatively simple formulations and analytic expressions suitable for

rapid computation since a prescribed trajectory had tc be calculated many
times in the process of converging an aircraft design, or arriving at an opti~
mum configuration. The trajectory module consists of about 2500 cards and was

. operational, as part of the ACSYNT program, on a CDC 7600 computer. Although

it could potentially be modified, the program is presently not suitable forx
stand-alone computations sirce it depends on inputs from a propulsion module
for thrust and fuel flow rate, and an aerodynamics module for lift and drag

: coefficients.
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GENERAT. PROGRAM DESCRIPTION

The function of the trajectory module is to calculate the changes in the
flipht conditions and weight that take place in a vehiele during the f£lying of
one or more missions. Any number of missions may be flown during a given com-
puter run, where each mission is divided into phases, and particular phases
may be further subdivided into legs. A given mission may have up to 12 phases,

selected in any orxder from among the following 7 types: eclimb, cruise, accel- .

eration, combat, loiter, descent, and paths. The trajectory module (called
TRAJ hereafter) consists of 16 different subroutines otganized as shown in the
block diagram below. The arrows point in the direction of called subroutines,

FROMACSYNT CONTROL

TRAJA

ICALG =% ICALC=3
J J ICALC=20R2
h 4

v 4 "4

TRAJN - TRAJO! MISSON |+ CONVRG TRAJOO TFIP.LDT“

A . h 4 v Jl’ ¥ Jr ¥ ¥
TAKEOF CLIMB CRUISE ACCEL COMBAT LOITER DESCNT PATHS

4
GOLDEN

A brief description of the above subroutines follows:
TRAJA ~ This is the master control program for TRAJ. TICALC is a control
variable passed from ACSYNT control to TRAJA and informs TRAJA what
tasks are to be performed.

TRAJIN - Reads all input data for TRAJ.

' TRAJOI - Prints all input data for TRAJ.

MISSON ~ Secondary control program for TRAJ. Calls all necessary sibroutines

‘needed fo fly‘one mission. Subroutines for each phase of the mission

are called in the same order as the various phases of the mission are .

" read in by TRATIN.

T R



TAKEOF - Performs all calculations required during takeoff. This is always
R the first routine called by MISSON. It is not counted as a phase of
the mission.

CLIMB - Performs all calculations of a climb ﬁhase.

CRUISE — Performs all caleulations of a cruise phase.

ACCEZ Performs all calculations of an acceleration phase.

COMBAT - fa:forms all célculatipns of a combat phase.

LOITER ~ Performs all calculations of a loiter phase.
DESCNT - Performs all calculations of a descent phase.

PATHS - Performs all calculations of a paths phase. TInput consists of up to
. 50 pairs of altitude vs velocity (or Mach number) data poirits.

GOLDEN -

I

Performs golden section type of search for (1) Breguet altitude or
(2) maximum endurance altitude or (3) optimum endurance Mach number.

CONVGR - Converges vehicle on gross weight. Process consists of taking esti-
mated gross weight, calling on MISSON to get computed gross weight,
comparing estimated and computed gross weight to get a new value of
estimated gross weight, and repeating this process until vehicle
weight has converged to within a specified tolerance limit.

TRAJOO - Prints all output data for one mission.

TRPLOT — Computes and writes onto tape various parameters which are to bhe

displayed by some graphics device.
CONTROL PROGRAM — TRAJA

This is the master control program for TRAJ. ACSYNT control communicates
with TRAJ only through this program. When ACSYNT control calis TRAJA, it

‘always sends a value for ‘a variable called ICALG which tells TRAJA what tasks
,are to be performed by TRAJ.

Briefly, when ICALG = 1,'TRAJ reads and prints all TRAJ input data. When

ICALC = 2, TRAJ executes for mission 1 (the basic mission). When ICALGC =

TRAJ makes one final execution of mission 1 and prints output. TFurther, if
other migsions exist (missions 2, 3, 4, . .), then these missions are exe-

ccuted over and over until they have ronverged on. gross “takeoff weight,. with the ...
airframe kept fixed as it existed after mission l~was completed The output- .
~of these converged missions is then printed:-. e

After mission 1 has been completed, the fixed airframe weight is computed
by the eqiation:
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WFIXED = WGTO ~ WFTOT - WPL

where-. WGTO is the ELOSS takeoff weight of the converged vehicle, UFTOT is
the Lotal fuel we1ght and WPL is the payload weight. :

: mPtlTLTRAJI‘N

This routine reads all the TRAJ input data. The data consist of two
parts. The first part consists of general input data which is not specific to
any one mission. This part is stored in core memory only. The second part is
the data relevant to some particular mission. This second part is stored on
sceratch tape where it can be read back into core memory, mission by mission,
as it is needed. '

The general YRAI iaput data consists of the following 40 variables:

(1) TIMTOL — Time during takeoff at first power setting
(2) TIMIO2 — Time during takeoff at second power setting
(3) FRFﬁRE'4.Fuel reserﬁé; as fraction of total Fuel |
:(4) DESLF - Daéigﬁ load factor

CS)‘ULTLF - Ultimate load factor

(6 ) RANGE ~ Aircraft range | bRIGINAL PAGE I8

OF POOR QuALrTY
(7) WFUEL -~ Total internal fuel weight

(8) WFEXT - External fuel weight
- (9) WETRAP - Wéigﬁt of internally trapped fuel
(10) MENDUR ~ Mach number used for final endurance calculation
“(ll)'QMAX - Maximum dﬁnamic pressure
(12) XDESC 7-:In1t1al guess for horlzontal distance covered durlng descent
(1) WKFUEL - Tuel multlpllcatlon factor |
' (14) CRMACH -~ Cruisg Mach numbér' |
“'.(15) NcRUs'E - ﬁumb& of cfuisa“ 1eg§-_ 1n mission

(16} IPSIZE -~ Power setting for sizing engine

(175 IPST01 —'Powéf setting durihg first part of takeoff




-(18) 1PSTOZ -
;; (19) TBREG - ~

© (20) IENDUR -

7 (21)+ IRRINT -

. (22) KERROR -

'(24) NLEGCR

(25) NLEGLO -
(267 MILCOM —
Thg'folloﬁing
(27). WKLAND -
(28) FLFAC -
(29) DECEL -
The following
(30) IPLOT -
(31) IMINP -~
(32) MMAYR -
(33) DELHP -
(34) sMINR -~
© (35). SMMAXP -
(36) DELMP =

The foilowing-
(38) WMISSs -
7(39) FWGMAX -
oy Ton. -

(37) WCOMBR -

Power setting dﬁringﬁsecond part of takeoff
reguet altitude search indlecator
Endurance altitude search indicator

Diagnostic_ppintiindiqatqr_ o

Error print in&iéatqr

Number of legs per climb phase |

Number of legs per cruise phase

Number of legs per loiter phase

Takeoff obstacle height indicator

quantities are used in the landing field computation:
WLAND = WGIO - WKLAND * WFTOT

FLLAND = (X¥ATR + XGRLAN)/FLFAC

‘Deceleration factor

quantities are used for ﬁhe plotting roﬁtine:
Plotting indicator

Minimum altitude

Maximum altitude

Altitude interval to be usad

Minimum Mach oumber

Maximum Mach runber

Mach number intexval to be used

Aireraft weight used

quantities are used for multimission computations:
Nuaber of missions per job

Maximhmvweight factor -used in convergence

Convergence tolerance

R
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_ . The input for each mission consists of 2 variables which apply to the
whole- mission; and a series of 14 variables. which appiy to each phase of the
mission.

; Tha two general Variables are:

B E_” ',(1) NPHASE - The number of phases in the mission

; :_34;1;3gma(2);WPqu, = Payload Weight (not naeded ﬁor m1551on l, where it 15 supplied
R ‘-'”1z “ by the Welghts module) S

The followmng 14 varlablas are 1nput for each phase of the mission,
although no 51ngle phase makes use of all 14 varlables.

(1) MSTART - Starting Mach number. If MSTART > 0 then starting Mach number
is set equal to MSTART. If MSTART < O, then starting Mach
. number is set equal to final Mach number from preceding phase.

; | (2) MEND ;'Endiﬁg'Mach number

.-{3) HSTART - Starting.altitude.. If HSTART 2 O, then starting altitude is set
B equal to HSTART. If HSTART < 0, the starting altitude is set
equal to final altitude from preceding phase.

 (4) HEND - Ending alt:.tude. Tn CLIMB, if IBREG = 0 or HEND > 0, then
IR 'endlng ‘altitude is set equal to HEND; otherwise, ending altitude
is determined by making a Breguet search. '

: "‘mﬁf(5}§3 ' - Hbfizontal-distande covered - ‘ : i[
(6) TRM - Time .
] (7). BT - - Number of turns \
- (8) vIND —- Constant indicated airspeed (for climb)
(9) TP = - Power setting
- = 1 maximum afterburner power
= 2 intermediate (commercial maximum takeoff power)
= 3 maximum continuous power
‘= 4 thrust = drag {ctuise)
=5 ddle
(10) IX - Indicator which tells whether horizontal distance covered during

CLIMB, AGCEL, or DESCNT will be added, subtracted, or ignored
in computing hormzontal distance to be covered durlng CRUISE
. phase. :

iy W - Wedpons drag indicator

Print indicator

(12) IPRT

g A T T e e - A=t et RO S S AR VIR




R ',(13}:IB .. . —-Bombs drop indicator - .-
B :(14) TA ~ AMMO drop:in&icator
._f_-s_ :,a . . The table belDW*lndlcates which inputs may possibly be needed for each of
-_? - S the seven types of phases.
T L 53 T 5 6 7 8§ 9 10 1L 12 13 14
;H v " MSTART: " MEND HSTART HEND X TIM NT VIND TP IX TW IPRT IB IA
SoeLMB Y o y Vo A
" CRUISE - v -~ v o £ v Yy v
CUACGEL .. AT y v A
. COMBAT - V¥ - Yy v v 4 /y
CUTOTTER Y oo A - A
~_bEscyr } ;’. T Y ‘ y v Y
CPATHS - Mach vs'h table SR 4 oo
, : i
MISSION

The primary function of this subroutine is to call all the subroutines
. ! o+ needed to fly one mission. For example, if a given mission consists of three g
- Lo phases such as climb, cruise, and descent, then MISSON will first call TAKEOF )
] - (always called first for all missions), then CLIMB, then CRUISE, then DESCNT.
_ . The order of the called subroutines is determined by the order of the various :
I SRR -phases of the mission as read by TRAJIN. 3

After this, MISSON computes used, reserve, total, and internal fuel f
weights according to the following formulas' '

WFUSED = WKFUEL * (WGTIO - W - £(W))

WFRES = WFUSED/ (1. ~ FRFURE) - WFUSED \
WFTOT = WFUSED + WFRES -+ WFTRAP

WFUEL = WFTOT — WPFEXT

TR N

where WFUSED is the weight of the fuel used, WGTO is gross takeoff weight,

W is the landing weight of the vehicle, £(W) is the weight of all missiles,

bombs, ammunition, and external tanks jettisoned during the mission, WKFUEL is

a multiplying factor, WFRES is the reserve fuel weight, FRFURE is the fraction

of fuel kept in reserve, WFTOT is the total fuel weight, WFTRAP is the weight
~of fuel trapped in the fuel tanks, WFUEL is the weight of internal fuel, and

WFEXT is the weight of fuel stored in external tanks.

'L;__,--w__.m_~_:jNextg;the-léndiﬁg'field’length»is~&étefmined by the following sequence of .

equations . (xef. 4)1
: WLAND = WGTQ ~ WKLAND*WFUSED f
L P . VSTALL = SQRT[2. *WLAND/(SWING*GL*RHO)] ]
VSCGREN = 1,3*VSTALL §

R S
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VTDOWN

XAIR = [ (VSCREN#%2 - VTDOWN)/64 4 + 50 ]*RLD
XGRLAN = VTDOWN**ZI(GA 4*DECEL)
FLLAND = (XAIR +-XGRLAN)/FLFAC

where WKLAND DECEL and FLFAC are input to TRAJ {see TRAJIV erteup), RHO is

sea level air den51ty, CL is 11ft coe£f1c1ent at landlng, and RLD is 1lift to
drag ratio. . . Lo

" Next, the endurance altitude and endurance time are calculated based on
the approximate (input) Mach number Q(IENDUR}. (The results of the approximate
calculation for endurance altitude and time were only intended for use: in the
economics module of ACSYNT and are never used within TRAJ for performance or
fuel calculations.) A golden section type of search is performed to find the
endurance altitude corresponding to the maximum value of the endurance factor
(RLD/SEC). Using this value of the endurance factor, the emdurance time is
caleulated from RED/SFC[WGTO/ (WGTO - WFUSED)].

Finally, the gross weight of the vehicle is calculated using the equation

WECALC = WFIXED + WPL + WFTOT
where WPL is the payload and WFIXED is equal to WGTQ - WFTOT ~ WPL calculated

just once after mission 1 has been converged. WGCALC is needed for transfer
back to CONVGR.

Takeoff

The first calculation performed in subroutine TAKEOT is the determination
of the total static thrust of the aircraft, and the corresponding wvalue of
SFC. The fuel used during startup and taxi is based on the static value of the

SFC for a power setting which is input (IPSTOLl) and for an input time
(TmMTOL).

- The takeoff balanced field length is computed using an expression from
reference 4, which is written

0,01163 W
pCL S
2

FLTO = 2.10 + 0.374 TOOBHT

—=
k‘t T 0.04

+2.7) + 322

where FLTO is in ft, W/S in psf and p in slugs/ftd.

The 1lift coefficient
CL2 is evaluated at 1.2 vstall’ where

2 WGTO

stall

ki is the thrust lapse factor during takeoff and the program uses the average
of the value at takeoff and the value at a velocity of 1.2 Vstalli TOOBHT

e G
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oods the obstacle he1ght and is 50 Fe (15 24 m) for mllltary alrcraft and 35 ft
(10 67 m) for commerc1al alrcraft._‘ o L . '

' The fuel used durlng takeoff can be calculated by one. of two. methods. If-

'-the takeoff tlme (TIMTOZ) is 1nput as & p051tiVE ox ‘Zero. value, fhe fuel used
is. . , e : '

_ WFTOZ = D 0167 (TIMTOZ) (SFC) (TN)

'Where the aFC ‘and thrust (TN) are based on condltlons at the end of takeoff _ o 3
" Alternatively, if TIMT0Z2 is set negatlve the fuel used is based 6n the bal- : T
anced fleld length and iy . S : . o

(TNAVE)(SECAYE)(FLTO)e

WFI02 = 7800, (1.2 Vapar1) R S

where TNAvE and SFCpyp are the values averaged between static and takeoff ' E'.
conditions. ) ‘ _ _ £ 7

" The total fuel used is the sum of the values for startup, taxi and i
' takeoff .

WFTO = WFTO1l < WFTO02

Ciimb

The program can calculate climb in either of two modes, When VIND > 0,
climb is calculated using a constant indicated airspeed. When VIND < 0,
elinb is calculated using an approximate minimum fuel path. If the aireraft
is to cruise at Breguet altitude {IBREG > 0}, the program performs a search
for the ending altitude; ctherwise ending altitude must be input (IBREG = 0).

T FE e IR T
oo ST .

P Ry LT Y e T

The forces acting on thie airplane during climb vary with altitude, neces—
sitating dividing the climb phase into a finite number of legs. The condi-
tions changing with altitude include the temperature, pressure, and density of
the ambient air, and the weight and Mach number of the vehiecle. Also, since

" the available power decreases at an ever greater rate as the ceiling altitude
of the vehicle is approached, it is desirable to decrease the altitude imcre-

ments of the legs as altitude increases. i ‘
The total number of legs in a climb phase is given by the formula %
g, 5,
NLEGS = —fotal interval di_ _ di I
average step size f(H ‘ 4000 -~ 0.05 H I
" ’5\
.- 4000 - 0.05 H; B
= 20 n{=—= o : : O T
4000 - 0.05 H, B

9
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whare H; is the starting altitude of the phase, H, is the ending altitude
of the phase, and f(H) is an expression giving step size as a function of
altitude. A further restriction on NLEGS is given by the relation

3 < NLEGS £ 20. The above formula can be overridden by giving NLEGCL a posi-
tive integer value, in which case, NLEGS = NLEGCL. This, however, will cause
all climb phases in all missions 0of a run to have the same value for NLEGS.

Once the number of legs in a climb phase is determined, the distance
climbed during each leg is given by the formula:

N 1 + (LEG)(e - 1)/NLEGS
DELH = '“[1 T (LEG - 1) (e - 1)/1\11.12(;5](”2 - Hp)

where LEG is the current leg being executed by the program. This causes the
step size to decrease logarithmicallv with increasing altitude.

Summing forces in the axial direction, the equations of motion give

v _ (T _ D _ .
A B\w T W n oy

while in the normal direction
L+ Tsin2x=Wcos y

which gives two equations in three unknowns. The three vnknowns are T, L, and
D, or y.

For the approximation to the most economical or fastest climb, the rela-
tion for y comes from reference 5, and is

TY . 2
T V() Ea 3 3

siny =21
6

W 6 5
o 2%% E, + (lT—J) E,’ + 3]

where

__ &

Em ) 2 jc_¢C
# D0 DL
For the constant indicated airspeed climb,

Ah

siny = v

10
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where, now

g o_tind _ Yind
olog Vo

and where o is the demsity ratio referenced to the sea level value. By dif-
ferentiating the equation for velocity with respect to time, we find that the
relationship between time and altitude is

/o Vind o
v Ah - 1.5

ind 2g0°

At = 3
T PsrVind’p’
W 2w

We now have all the necessary terms for ecalculating £light-path angle.

The fuel used is calculated from

i EW? = L{sfc)T At

and the equivalent ground distance travelled during climb is

IX = IV cos vy At

Cruise

The starting altitude for the cruise phase will be the input value
(HSTART) if HSTART is positive, If HSTART = 0 and TIBREG = 1, then the
starting altitude will be determined by a Breguet search. The ending altitude
will be the same as the starting altitude only if the input wvalue (HEND) is
set equal to -1. Otherwise, the airplane will be allcwed to climb with each
leg of the cruise phase as fuel is burned off.

At tne beginning and at the end of the cruise phase a test is made to
determine whether the fuel used to that point exceeds the weight of the fuel
stored in the external tanks if these are present. If it does, then the
external fuel tanks are dropped immediately.

In general, the horizontal distance travelled in a given cruise phase is
calculated using the formula

XCRUSE = X -+ DXCRUS + XDESC

where XCRUSE is the actual horizontal distance that will be traversed in the
cruise phase, X dis the nominal horizontal distamnce input for that phase,
DXCRUS is the algebraic sum of the horizontal distanres fraversed in the pre-
ceding c¢limb and acceleration phases (but following the preceding cruise

11
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phase if one exists), and X¥DESC 1s the horizontal distance traversed in the
last descent phase of the mission. An estimated value for XDESC is inpuited
and used for the first iteration of the mission, and the calculated value from
the previous iteration is used for all succeeding iterations of the missiomn.
DXCBUS is set to zero at the beginning of the mission and is reset to zero at
the end of every cruise phase. The caleulated value of horizontal distance
traversed in a climb or acceleration phase will be added or subtracted from
DXCRUS or ignored depending on whether IX for that phase is +1, -1, or 0,
respectively., Similarly, XDESC will be positive, negative, or zero depending
upon whether IX for the cruise phase under congideration is 41, -1, or 0O,
respectively.

When X is given a negative value, then the formula for XCRUSE becomes
¥CRUSE = RANGE/NCRUSE + DXCRUS + XDESC
where RANGE and NCRUSE are input at the beginning of the run.

The number of legs in a given cruise phase (NLEGS) is given by the fol-
lowing inequalities:

X < 100, then NLEGS = 2

100 £ X < 300, then NLEGS = 3

300 < X < 1000, then NLEGS = 4

1000 = X < 3000, then NLEGS = 5
X > 3000, then NLEGS = 6

The cruise consists of an approximation to the most efficient flight path
which uses a stepwise cruise~climb path. There are two options for determining
the initial cruising altitude: (1) the Breguet altitude, found by maximizing
the value of (V/sfe)(L/D) as - function of altitude and (2) altitude is
specified.

The summation of forces tangential to and normal to the £light path are,
respectively,

Tcosa=0D and L=W

From these relatioms, the weight of fuel used is

CDW(sfc)
IW_ = ¢

S
F cos © ZCL W

AX

where AX is the distance flown at each altitude and the ecruise altitude is
inereased, as the aireraft burns fuel, according to the relation

12
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p:

and Cp, is kept. constant at.the value corresponding to (L/D)yay; otherwise,
C;, is determined by the input values of Mach number and altitude.

The eruising time and the equivalent ground distance covered are,
respectively,

Acceleration
The purpose of the acceleration phase (ACCEL) is to increase the Mach
number of the vehicle from an initial low value to a specified higher value.
The phase is divided into steps with the size of the Mach number steps being
0.02 between Mach 0.87 and 1.1 and equal to 0.05 elsewhere.

The aircraft is assumed to accelerate at a fixed altitude. The equation
of motion along the flight path is

g (% eos o - 2)
dc 8 \y ©°° W

from which we can calculate the fuel used to be
_ _ 1 (sfe)T
Vp = W{I EXp[g,j' T cos ¢ - D dv]}
The time required to accelerate is
¢ _1 wWadVv
g T cos a - D

and the equivalent ground distance covered is given by
g g T cosa~D

Combat

In the combat phase, the acceleration and turning capabilities are calcu-
lated aw” also the amount of fuel used by performing combat at a fixed alti-
tude, ey "~ for a specified time or a fixed number of turns. The airplane'’s

potential accelerution capability is expressed as the "specific excess power,"
for which the expression is derived below.

13
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The specific energy (sum of potential and kinetic energy per unit air-
plane weight) is

_E_ L
Eg=g=h+gg

and differentiating the specific energy with respect to time gives the spe-
cific power

0n
[~ 1

=dh  Vd¥
Ps = &t 'dt+gdt

Summing forces along the flight path gives

R
Tecosaog~D=-~Wsiny=m ar

Dividing both sides by W and multiplying by V

V(T cos a = D} _ . v dv
W V sin y + z dt
and, since
dh _ .
ac - V sin ¥y
we get
P = dEg ~ V(T cos & - D)
s de W

The relations for turning radius and turning rate are, respectively
(ref. 6)

V2

I ae _ s -
R = g tan ¢ and gz =86 =

=<

where the airplane bank angle, ¢, is related to the load factor, n, through

=N

cos ¢ =

The load factor is written as

- L + T sin a
o W

and cannot exceed the structural design load factor.

14




Tyio types of turns are considered. These are: (1) sustained, or coordi-
nated turns for which Pg = 0, equiring the solution of the equation
T cos ¢ = D to obtain the aerodynamic parameters needed to find the load
factor and (2) instantaneous turns corresponding to the maximum value of Pg
and limited by either the maximum 1ift coefficient, CLmax’ or the structural
design load factor of the airplane.

The time required to complete a turn is

and the fuel used during combat turns is

Wf = IT(sfc)Nt

where N is the number of turms required.

Loiter

The starting altitude for the loiter phase will be the input value
(HSTART) if HSTART is positive. TIf HSTART = 0 and IENDUR = 1, then a
search will be made to determine the most economical starting altitude.

The Mach number will change from leg to leg or .emain constant throughout
the loiter phase depending on the input value of MS1:RT. Ordinarily, a search
for the most economical loiter Mach number will be made for each leg of the
phase. However, whenever MSTART is positive, the Mach number will remain
equal to MSTART throughout the phase and the altitude in each leg will
increase to take advantage of the reduced fuel weight.

Each loiter phase is divided into legs, the number of which depends on
the amount of time to be spent in the phase. The number of legs is equal to
the time in hours rounded up to the next higher integer, but is not allowed
to exceed six.

There are two options for determining the loiter flight conditions:
(1) most ecomomical loiter altitude and/or velocity is found by maximizing the
value of (L/D)/sfc as a functiom of altitude, velocity, or both, and (b) alti-
tude and/or velocity is specified.

The fuel used is calculated from

ZWF = ET(sfc)At

where t+ is the loiter time. As the aircraft burns fuel, the loiter altitude
is increased, or the speed decreased, to maintain the most economical flight
condition according to the relation

- _l’lz
e UGN,
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Since loitering generally consists of flying in circles, it may be
desirable to fly in a smaller circle than that corresponding to the most
economical one. To decrease the loiter circle size, more lift is needed. The

equation of motion normal to the flight path is

W

L+ D tan ¢ = ——=——=—
72\
Y+ gR)

where R is the loiter eirecle radius. The exact solution is a tedious itera-
tion between Cj, Cp, and ¢, since

2
o ‘/ v2)
CL - CD tan o = oV2S 1+ EE

However, for most cases of practical interest

CD tan o << CL

and, we have used the simple approximation

2
. 2W y2
CL ™ pV2s 1 +(gR)

Descent
The most economical descent path is the flattest descent with engines at
idle power setting. The aircraft should fly at (L/D)pax. thus Cp; = Cp, and

for flight with thrust much less than drag, the optimum descent angle is
approximately (ref. 6)

sin v = -
L

Summation of forces normal to the flight path gives
L =Wcos vy

resulting in the following axpression for the speed

v = 2W cos ¥y
CIpS

The descent time is calculated from

=4h

IAt = E Vsin v

16




while the fuel used is

EWF = ET(sfec)At

and the equivalent ground distance covered is

IAX = IV cos y At

OUTPUT-TRAJOO
The cutput quantities are listed in tabular form and consist of 19 quan-
tities representing values at the end of each phase. In addition, there are
eight values giving a fuel weight. If there are combat phases, an additional
21 values of combat parameters are printed for each combat phase. Lastly,
there are 12 miscellaneous quantities printed.
The following 19 quantities are printed for each phase:

(1)} Mach number

(2) Altitude

(3) Lift coefficient

(4) Angle of attack

(5) Fuel used in phase

(6) Flight time in phase

(7) Flight velocity

(8) Specific fuel consumption (installed)

(9) Specific fuel consumption (uninstalled)

(10) Total thrust (installed)

(11) Total thrust (uninstalled)

(12) Drag coefficient

(13) Lift-drag ratio

(14) Weight at end of phase

(15) Pngine airflow rate

(16) Dynamic pressure

(17) Horizortal distance covered

17
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(18) Engine installation drag coefficient
{19) Pressure recovery

The following eight quantities give a fuel weight:
(1} Fuel weight during takeoff with first power setting

(2) Fuel weight during takeoff with second power setting

(3) Mission fuel weight

(4) Reserve fuel weight

(5) Trapped fuel weight
(6) Internal fuel weight
(7} External fuel weight
(8) Total fuel weight
The following seven quantities are printed for each combat phase for each
of three conditiomns: 1lg flight, sustained, and instantaneous — making a total
of 21 combat parameters in all. They are:
(1) Specific excess power
(2) Load factor
(3) Turning rate
(4) Radius
(5) Angle of attack
(6) Lift coefficient
{7) Drag coefficient
The following 12 miscellanecus quantities are also printed out:
(1) Total mission time
(2) Total mission range
(3) Takeoff field length (total run)
(4) Landing field length (total run)

(5) Landing field length (ground run)

18

&
B

ST ST, SR




1l Aakiniiy | SN TR R s S R s n——— e S

(6) Weight used for landing calculation
(7) Takeoff weight

(8) Landing weight

(9) Endurance Mach number {input value)
(10) Endurance altitude

(11) Endurance time

(12) Loiter radius

PLOTS-TRPLOT

This routine ecniculates various parameters which are written onto tape
so that they can later be displayed graphically. The main part of this rou-~
tine calculates certain parameters which may be displayed graphieally on a
plot of altitude vs Mach number. These parameters are:

(1) PSIic

specific excess power at 1g
(2) NZ8 = lpad factor during turn

(3) TDOTS = sustained turning rate

(4) NZI = maximum instantaneous load factor
{5) Ps1 = maximum instantaneous specific excess power
{(6) TDOTI = maximum instantaneous turning rate

(7) Q

dynamic pressure

These parameters are calculated for a certain range of values of altitude and
Mach number with beginning, ending, and incremental values of each being
input.

The inputs to the routine are:

(1) IPLOT = 0, no print, no plot
= 1, print, no plot
= 2, no print, plot
= 3, print, plot

(2) WMINP = minimum altitude

ORIGINAY, PAGE I3
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(3) HMAXP

(4) DELHP =
(5) SMMINP =

(6) SMMAXP =

1

(7) DELMP

(8) WCOMBP <

0 < WCOMBF < 1, aireraft weight equals WCOMBP times takeoff weight

WCOMBP >

The second part of this routine calculates landing field lengths at alti-
tudes of 0, 4000 ft (1219 m), 8000 ft (2438 m), and 12,000 £t (3657 m).

maximum altitude
altitude interval
minimum Mach number
maximum Mach number

Mach number interval

0, aircraft weight taken from first COMBAT phase

1., aircraft weight equals WCOMBP

20
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SUBROUTIKE TRAJA
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PROGRAM LISTING

76/76 gpPT=2 FTN 4.5+4210

SUBROUTINE TKAJA (ICALCyNERRDR, LCEQ,KGPRNT,IGPLTI

EXTERNAL MISSON

REAL MSTARTSMEND,NTMENDUR

COHFON /TRAJCH/ ALPHA»ARWsCDsCDL,CDO,CL,DESLF»DRAGSEN,HNsKPs
FLDpSHNsQMAX SRANGES SFCs SWINGs THRUST s TWsULTLF 5 W) WAMMUN, HETANK,
WFUEL s wGTORT s WHISSs wTOT s WPLU TS MSTART{12) s HSTART(12), TIN(12}s
PS1GT(12)»TDOTSTLL12)»NZST(12),PSIT(12),TOOTIT(12),NZIT{12)»
WBOMBS s WFEXT s SFCUs THRSTUSCOINS P, PRTYOTsWKFUELs CRMACH, FLT3,X(12) >
FLLANDs TENDURyBLRANGsBLTIME, TIMTOLl, TIMTOZsWFTOs PNAMEL(LZ )
PNAMEZ (L12) s SMNTIL12)pHNT{L12) s WFT1{ L2 s TIMET{L12)» XT(12),CLT 12
COT{12) s ALPHAT(12)»CLIT(12)sCOIT(12), ALPHIT(1Z) s WFUSEDsWLAND,
UT(22)»RLDTCL2)»SFCTLL2)»TNT(12),CET(212),DY (18]
14Ty IPSs LTS, INS,IBSyNPHASE, IDY (14}

COMMON /TRAJEX/ ALPLGT(12),COINST{12)},CD1G6T(12)sCL1GT(12)DECEL,
DELHP#DELMPsDXCRUS,) FLFAC FRFURE, HEND(12) s HENDURy HMAXP o HIMINP »
HPATHT [53) s MEND(12) s HENDURSNT{12},PRTOTT(22),RADIT(12),
RADST{12)»SFsSFCUT(L2)s SHHAXPy SHHMINP,

TNUT{12)» VIND{12)s VELTEL2) ) VPATHT{50) » wART(12),WCONBP,WEELT(12)5
WERESsWFTOTyWFTOLyWFTO2, WFTRAP, WKL AND s XDESC» XGRLANs FWGHAXsTOL,
WEIXEDsWGCALC) WPL»WGTOsDUMY(82),1A{12),IA5,IB(12),IBREGs IENDUR,
IMISSsIP(12) s IPHASE, IPLOT, IPRINT)IPRT (12}, IPSIZESIPSTOl, IPSTO2,
IN({12)pIX(12)1s KERROR,MILCOM,; NCRUSE,NLEGCLy NLEGCR)NLEGL Oy NHISS,
NPATH, IDURY (6]

DATA PATH/4HPATH/

WRL=WPLWT

WGTO=WGTOWT

If (KGPRNT.EQ.Q) GO TO 5

KSTORE=KERRER

KERROR=2

1F {ICALC.tGs1) GO YO 10

IF {ICALC.EG.2) GO TO 20

IF (ICALC.EQ,3) GO TO 30

IF {KGPRNTaNL.O} KERROR=KSTORE

KETURN

(e —————

C ICALC =1

TIHTO1=542

TIHTU2=140

FKFURE=.C5

DESLF=245

LLTLF=3.75

RANGE=1007

WFUEL=1039€

WFEXT=0.0

WETKAP=1G0,

GPAX=T00.

XUESC*80.

WHRFUEL =140

LeMACH= .8 .

WKLAND =, 57 ggIGH\TAL PAGE IS
ELFAC=ob

DECEL=425 POOR QUALITY
NCRUSE=2

1PSIZE=0

18570125

1pSTOZx2
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SUBRBUTINE TRAJA 76776 opT=2 FTN 4.5+410 ( -

IBREG=D
IENDUR =0
&C . IPRINT=0Q
KERROR=2
IPLOT=Y
HMINP=3J.D
HHAXP=40000,
65 DELHP=403G.
SMMINP=,.3
SMHAXP=,.9
CELMP=, ]
wCOMBP=,7
70 KILCOM=Q
MENDUR =45
NLEGCL=Q
RLEGCR={
NLEGLG=0
75 NMISS=1
FriEHAX=),2
TOL=.CQ0L1
CALL TRAJIN
CaALL TRAJOI
8c Com—m—— READ HISSIDN 1 FROM TAPE 22.
12 IMISSs]
REwIND 22
READ {(225,22C0) NPHASEsWPLTRA
2200 FURMATII10,E15.8}
as DG 15 IPHASE=1,NPHASE
READ (2252201) PNMAMEL{IPHASE},PNANEZ2(IPHASE) »MSTARTI{IPHASE),
1 HMEND(IPHASE)HSTART{IPHASE) sHEND{IPHASE)» X{IPHASE)» TIM(IPHASE}, 4
2 NTUIPHASE)Y»VINDU(IPHASEY»IPIIPHASE)»IX{IPHASEISIW(IPHASE), fﬁ
X 3 IPRT{IPHASE)»IB(IPHASE),IA(IPHASE} ¥
. 9C 2201 FORMAT(2A4»2XsTELS5487E15.8,61101 b
‘ IF [PNAHEL(IPHASE).NELPATH)} GO TO 15 i

KEAD (22,2200) NPATH

READ (22,2202) (HPATHT{(I}s»I=1,NPATH) ‘

READ (22,2202) (VPATHT(IL),I=1>NPATH) B
y 95 2202 FORMAT(8E1S5.8) »
: 15 CONTINUE l

Ce==m=END OF READING HMISSION 1 FROM TAPE 22.

IF (ICALC.ECe3) RETURN

WFIXED=0,0 a
10¢C SFaULTLF/DESLF _ o

ALPHA=0.0

CL=0.0

DRAG=Q,0

HN=0,. 0
105 ShNSO.O

H*OIO

IF [KGPRNTMNEL0) KERROR=KSTORE

KeTURN

Cr=—mme————— 1

11¢ C ICALC = 2

i il

HTARHCI i gV Nttt

e

N
!
[
i
1
;
i

2¢ CALL MISSOK{ICALC,NERRORsIGEOsKGPRNT)
IF (KGPRNT.NE.O) KERRUR=KSTORE
RETURN
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SUBROUTINE TRAJA 76/76 opT=2 FTN 4.5+4::

115

12¢

125

130

135

14C

145

15¢C

15E

16C

C--———— —————

C ICaALC = 3

———

30 IF {NHISS.EQ.1) GOTD 40
KCALC=2
CALL MLISSON(KCALC,NERROR,IGEOQ,KGPRNT)
IF {HERROR.GE+2) RETURN

4C CALL TRAJUD

IF (IKISS.GE.NMISS} GO TO 70 B 18
IF (IMISS5.GE.2) GO TO 59 (ﬂ{ﬂ?ﬁﬁﬁl'?ééljfy
WGEST=HGTO oF POOR ©
WGMAX=FWGMAX*WGEST
KEIXED®WGTO-WETOT-WPL _ _ _ __ .

C——--—READ MEW MISSION FROM TAPE 22.

50 IMISS=INMISS+] L
READ (22,22C07 NPHASEsWPLTRA
DD 60 IPHASE=1,NPHASE
READ (22»2201) PNAMELUIPHASE) sPNAMER2{IPHASE) ) HSTART(IPHASE ),
1 MEND(IPHASE}sHSTART{IPHASE),HEND(IPHASE} s X{IPHASE)»TIN(IPHASE},
2 NTUIPHASE)s ¥ NDUIPHASE)» IP{IPHASE)» IX(IPHASE)» IN{IPHASE)»
3 IB{IPHASE1»IAUIPHASE)
IFf (PNAMEL{IPHASE).NE.PATH)} 6O TO 60
READ (22,2200) NPATH
READ {22s22C2) (HPATHT(I)}sIslyNPATH)
READ (22,2202) {(VPATHT(I),I=1l-NPATH)
60 CONTINUE
C~—-~~ENJ DF READING NEW HISSIDGN FROM TAPE 22.
WPL=WPLTRA
WGEST1aWGEST
IF (IPRINT.EQ.0) GO TO 65
WRITE (6s600) IMISSsWOESTsHGRAXSWFIXED s WFTOTswGTOsWGCONVSWPL
1 WGESTLsWGCALC
600  FORMAT(LHIs1BH CHECK FOR MISSION,I2/23H BEFORE CALLING CONVGR:/
1 9H  WGEST=»ELl34624X»7H WGMAX=pELl3.654Xs THWFIXED=EL3 46/
2 9H  WFTOT#,ELl3.694Xp7H WGTO=,EL3e6s 4Xy THNGCONV=5E1346/
3 gH WPLwyELl34bsaXs THWGESTInE13465 4Xs THWGCALC=EL346)
65 CALL CONVGRIMISSONs UGESTLs WGCONYyWGHAX »TOL» IPRINT)
IF (IPRINT.EQ.H) GO TO 40
WRITE (62601) WGESTyWGMAXs WFIXEDsHFTOTsWGTO» kGCONV WPLy WGEST:
1 WGCALC
601 FORMAT(22H AFTER CALLING CONVGR:/
1 9H  WOEST=sE13.604Xs7H WGMAXmyEL3 .6y 4Xs FTHWFIXEDS,EL3,6/
2 9H  WETOT=,E13.694X»7H WGTO=5EL34654X,) THWGCONY=»E1346/
3 9H WPL=sELl3:byaXs THWGESTImpELl3abs Xy THWGCALC=pE13ab)
GO TO 490
r{ IF (IPLOT.GT.0) CALL TRPLOT{NERRORs 1GEU»KGPRNT)
IF (KGPRMToNL.0) KERROR=KSTORE
GCTD 12
END
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SUBROUTINE TRAJIN 76176 OPTxp FTN 4454410 0

1 SUBROUTIME TRAJIN ) i
KEAL MSTART,MENDsNT, MENDUR §
CLMHON JTRAJCHM/ ALPHAPARWSCO»CDL»CDGsCLsDESLFsDRAGSENpHNp KPP i
RLDsSHNy JMAX s RANGE s SFCy SWING, THRUST s TWHULTLF » Ws HAMHUN, WE TANKS ﬁ
WFUEL s WETOWT y WHISSsWTDT»HPLYT, USTARTEI2)5HSTART(12),TINIL2), |
PS1GT(L2)»TOOTST(LZI»NZSTIL2T»PSITIL2),TOOTIT(12)sNZITLL2]), ;
WBOMBSaWFEXT s SFCUS THROTUp COINSPPRTIDT s wkFUEL,CRMAGH,FLTO XL12)» i
4

FLUAND, TENDURBLRANG»BLTIMEp TIMTAL, TIKTO2-WFTO PNAKEL(12)
PNAMEZ (12} s SHNT L2 s HNTUL2) o WETUL2 s TINETEL23p XT{121,CLT{12),
CDTL{L2)sALPHAT{L12),CLITL12),0DITLL2),ALPRITI12),HWFUSED»WLAND,
GT{121sRLOT(LZ)»SFCTLLI2),TNT{L2)»CET(12i50v{181},
TAD)IPS»ITSsIWSsIBSyNPHASES» IDY (14) :
COMWON /TRAJEXS ALPLGT{I2)sCDINST{12)sC0LGT{22YaCLIGT(12}s DECEL S ﬂ
DELHPy DELHPy DXCRUSFLEAC,FRFURESHEND( 121 »HENDURIHHAXP s HHINP
HPATHT{50) , MENDL12) ) MENDUR,NTI12)2PRTOTT(L2)5RADIT(12)
RADST(LZ s SFsSFCUT({L12i»SMHAXP s SHKINP
TRUTLL2)Yp VINDLILI2)YoVELTE]L2) e VEBATHTIS0) »WARTIL2)» WCOMBP,WEELT(12)
WFRESyNFTUTsWFTOLsRFTOZsMFTRAP s WKLAND s XKDESC s XGRLAN, FUGRAX,» TOL»
WEIXNEDs WGCALC»HPL WGTOsOUNY B2 IALL2) s IAS, IB{L12)sIBREG, IENDUR,
IRISS,IP(12)» IFHASE, IPLOT» 1PRINT,IPRT(12),IPSIZESIPSTOLl» IPSTOD2S
IW(1l2)s IX{12 ) s KERRORSHILCOMNCRUSE yNLEGCL)NLEGCRsNLEGLOYNMISS t
KPATH, IDUMY( &)
DATA PATH/4HPATH/
NAMELIST/TRDATA/TIMTDLSTINTO2sFREUREIGESLFSULTLFARANGE WEUEL,
25 1 WFEXTsWFTRAPQUAX S XDESCy WKFUBL CRMACH ) WKLAND)FLFAC, DECEL »NCRUSE,
2 IPSIZE»IPSTOLlpIPSTOZyIBREG IENDURNIPRINTHKERRORsIPLOTyHMINP
3 HMAXPSDELHPs SHUINPs SHHAXPSDELNPs WO LHBP» HIL JOMs HENDURSNLEGCL »
4 NLEGCRINLEGLO,NMISSsFHGHAXSs TOL
ReAD (5,TRDATAY
30 REWIND 22 ;
DO 10 THISSm1NMHMISS .
READ [5,500) MPHASE,#PLTRA
WRITE (2222007 NPHASEsWPLTRA
500 FUORMUTEIX0,ELQ.D)
3% 2200 FORMAT{110sE15.81
C READ IN THE FOLLOWING WORDS FOR EACH PHASE
¢ PHASE{2 PARTS)» STARTING MACH, ENDING MACH» STARTING ALTITUDE,
C EMUING ALTVITUDE, HORIZONTAL OISTAMCEs TIMEs, NUMBER OF TURNS,
C CCMHSTANT INDICATED AIRSPEED CLIMB, PDWER SETTINGs RANGE INCREMENT
C
[

10
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20
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INDICATORy WEAPUNS RELEASE INCICATOR, 8(OMBS RELEASE INDICATUR,
AMMD RELEASE INDICATOR.
DO 10 IPHASE=1,NPHASE
READ (55501} PNAMNEL(IPHASE)sPNAMEZ(IPHASEY »HSTARTIIPHASE),
1 MEND(IPHASE) »HSTART{IPHASE)»HEND{IPHASE)»X{IPHASE)» TINIIPHASE), <
45 2 NTUIPHASE)» VIND(IPHASE) »IPUIPHASENpIX{IPHASE) s IN{IPHASE) :
3 IPRTUIPHASE)»IB{IPHASE)}»IALIPHASE) K
501 FURMAT(2A4,2X»TELO.0/E10.0,6110) "
WRITE (22922GL) PNAMEL(IPHASE),PNAME2( IPHASE}»MSTARTIIPHASED»
1 MENDUIPHASE)sHSTARTIIPHASE) yHENDIIPHASE) pXCLIPHASE)» TIM(IPHASE),
¢ 2 NTCIPHASE) »VINOCIPHASE) pIP{IPHASE)» IX(IPHASE)» IWUIPHASED
3 IPRTUIPHASE)»IBL{IPHASE)Y s IALIPHASE) -
2201 FORMAT(2A4,2X,TELS4B/EL5.8561L0)
IF {PNAMEL{IPHASE)WNELPATH) GO TO 10
READ {5,520) MPATH
§5F READ (55532) (HPATHT{Il»IulsNPATH) .
WEAD [55502) (VPATHTUI)sIw]lsNPATH) k
s5c2 FURMAT(BELO.CI ]
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- SUBRDUTINE TRAJIN 76776 OPT=2 FTN 4.54410

wRITE (22»2200) NPATH
WRITE (22,2202) (HPATHT(I}»I=1sNPATH)
6C WRITE (22,2202} (VPATHT(I)sI*1sNPATH)
2202 FORMAT(BELS5.8)
10 CONTINUE
- RETURN
END
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SUBROUTINE TRAJDI T6/76 OpT=2 FTN 4.5+410 o

1 SUBROUTINE TRAJOI -
C PRINTOUT OF TRAJECTORY INPUT
REAL MSTART,MEND»NT»MENDUR r
COMMON /TRACH/ ALPHA» ARWSCDs»CDL»CDOsCLsDESLFsDRAGs ENsHNsKPy
RLOpSMNs QMAX) RANGE s SFCr SWINGy THRUSTs TWo ULTL Fads WAMMUNS WE TANK)
WFUEL ) WGTOWT s WHISS) WTOTaWPLWT o MSTART{12)sHSTARTL12)sTIN{12}»
PSIGT(L12),TDOTSTL{12)pNZST(12),PSIT(1I2)»TDOTIT(12)NZIT(12)s
WBOMBS »WFEXT» SFCU» THRSTUSCDINS Py PRTOT s WKFUELpCRMACH, ELTOSX(12)s
FLEANDs TENDURs BLRANGs BLTINEs TIMTOL, TIMTOZsWFTO» PNANELR(12))
PNAMEZ(12) s SHNTIIZ2)pHNT(12)sWFT(L2) s TIMET{12)sXT{12}»CLTL12)s
CDTL1Z)»ALPHAT(12)2CLIT(12)sCDITIL2)» ALPHIT(12) s WFUSEDsWLANDS
UT(12)sRLDT(12),SFCT(12)s TNT{12)sCETE12),DY (18],
IAOs IPS»ITS»IWS»IBSyNPHASE,IDY(14) ‘ .
COMMON /JTRAJEX/ ALPLIGT(12)sCDINST(12),CD1GT(12)»CLIGT(12) ,DECEL,Y
DELHPsDELMP»DXCRUS, FLFAC, FRFURESHEND(12)sHERKDURSHMAXP s HHINPy
HPATHT{50) yHEND {12 ) MENDUR)NT(12}+PRTOTT(12)»RADIT(12])>
RADST(12),5FsSFCUT(L12) s SHMMAXPy SMMINP,
TNUTCL12),VIND(22) ) VELT{12)»VPATHT(50) ) WART(12}» WCOMBPWEELT(12])>
WFRESs WFTOTs WFTOLlsWFTO2» WFTRAP p WKL AND s XDESC» XGRLAN FHGMAX»TOL
WFIAEDs WGCALC»WPLyWGTOs DUMY (B2} »IA(12)sIAS,IB{12}»IBREGSIENDUR,
INRISS»IP(12) s IPHASE, IPLOT»IPRINTSIPRT{12YIPSIZE»IPSTOL,IPSTOR,
IWG12) 2 IX{12) s KERROR,MILCOMs NCRUSESNLEGCLsNLEGCRs NLEGLD» NMISS,
NPATH, IDUNY (6]}
DATA PATH/4HPATH/
25 WRITE (6p600) TIHTOLl, MENDUR)NCRUSE,IPLOT,TIMYOD2,QMAX, IPSIZEsHMINPy
1 FRFURE)XDESC) IPSTOLl,HMAXP)DESLFsWKFUEL, IPSTO2>DELHPULTLF,
2 CRMACH, IBREGy SMMINPsRANGE,)WKLANDy IENDUR SHHAXP WFUELsFLFAC)
3 IPRINTDELMP s NFEXT,OECEL»KERROR, WCOMBPy wEFTRAPSNLEGCL o NLEGCR »
& MLEGLO,FWGMAX» TOLsMILCOMsNMISS
3¢ age FORMAT(1IH1»25%Xs 16HTRAJECTORY INPUT///
1XyBHTIMTOL =)F%els TX)BHHENDUR msFheDr &4XsBHNCRUSE =512,
3X»8H IPLOT =512 f 1X,B8HTINTO2 =sF&4sls 7X»8H QMAY =3F7.0;
A3XsBHIPSIZE =512 » 3X»BH HMINP 2pF7..G/7 1Xs8HFRFURE =3F5.2»
6XsBH XDESC =sFOels 4XsBHIPSTOL =212 5 3XsBH HHAXP =,F7.0/
1XsBH DESLF =,F542p &XsBHWKFUEL =5F6+3s 4X,0HIPSTOZ =,]12,
3Xs8H DELHP =»FT742/ 1X»BH ULTLF 2pF5a+2s 6XpBHCRMACH =3Fbe3s
4%y8H IBREG %=,T2 5 3XyBHSHMINP =»F6.37 1X»BH RANGE =yF7.0»
4% BHWKLAND =sFfe3s 4XpBHIENDUR =,I2 s 3X,B8HSMMAXP =2,F6,3/
1X»BH WFUEL =3F840p 3XsBH FLFAC =3F6e3s 4XsBHIPRINT =p12»
3XpBH DELMP =3FHe37 1XpBH WFEXT =sFB.0» 3X,8H DECEL =sF&a3»
X BHKERROR =pI2 » 34sBHYWCUOMBPR =3F94,2/ LXsBHWFTRAP =3F8.0»
3X%X» BHNLEGCL =»I2 » BXsBHNLEGCR =9X2 » 3X»BHNLEGLD =412/
1XrBHFWGMAX =sFha3sy 5XsBH TOL =sFb+3» 4XsBHMILCOM =512»
3X)8H NMISS =12}
45 REWIND 22
DG 10 IMISS=1,NMISS
READ {22,2200) NPHASE;WPLTRA
2200 FORMATULI1O,EL15.8)
IF (IMISS.EQe.l) WRITE (626011 IMISS
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50 601 FORMAT(//7 24Xs THMHISSION,IR2//
1l GX,66HMACH MACH ALT ALT HORIZ KO« ie
2 IX 1IwW/75H PHASE START END START END DIST TIME TURNS
3 VIND IPRT IB IA[) .
IF (IMISS.GTell WRITE [65602) IMISS»WPLTRA
55 662 FORMAT(/// 24X, THHISS1IONs12,12H (PAYLDAD =»F8.0,4H LBY// .
1 9%, 66HHACH HMACH ALT ALT HORIZ NO. ipP
2 IX I«?75H PHASE START END START END DIST TIME TURNS
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SUBROUTINE TRA YOI 7617 HPTa2 FTN 445+410Q 0:

2201

&03

2202

604
eCE
&6Co6
6G7

3 VING IPRT 18 IA/)

DO 1C IPHASE=LsNPHASE

READ (22,2201} PNAMEL{IPHASE}sPNAMEZ2LIPHASE)»MSTART{IPHASE)>
1 MENDCIPHASE)sHSTARTULIPHASE},HENDLIPHASE) s XCLPHASE) s TIMIIPHASE},
2 NT(IPHASE}sVIND{IPHASEIs IP{IPHASE) » IX(IPHASEI»IW{IPHASE),
3 IPRT{IPHASL),IB(IPHASE),IA[{PHASE)
FORMAT(2A4»2X»TELS5.8/E15485,61101)

WRITE (6,603) PNAMEL(IPHASE))PNAME2{IPHASE) »MSTART(IPHASE),
1 BENO{IPHASE)sHSTARTL{IPHASE}»HEND(IPHASE)» X{1PHASE}» TIMIIPHASE),
2 NT{IPHASE}»VINDCIPHASE),IP{IPHASE)»IX{IPHASE)»IM{IPHASE)»
3 1PRTUIPHASE) pIBUIPHASE)»IA(IPHASE)
FORMAT{1XsA42ABrFTe25F54252FBo0sFTelsFEalsFbelsfTolaItslb,In/
1 I65515514)

IF (PNAMEL(IPHASE).NE-PATH) GO TO 10

READ (22,22(0) NPATH

READ (2252202) {HPATHT{(I)»I=1sNPATH]}

READ (225,2202) {VPATHTUI),I=1lsNPATH)

FURMATIBELS.8)

WRITE (6,604) NPATH

WRITE (6s605) (HPATHTI{I}pI=l,NPATH)

WRITE (65606) {(VPATHT{I}I=1sNPATH)

WRITE {62607}

FORMAT(9X»8H NPATH =13}

FORMAT{ 9Xs BHHPATHT =, 7Fd .0/ (17Xs7F8.0))

FORMATI9X BHVPATHT =5 TFB8.0/(17Xs7F8.0))

FORMAT(/7)

CONTINUE

RETURN

END

ORIGINAIJ PAG l'J' “..
OF POOR QUALI 1Y
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SUBROUTINE WISSON 76/7¢ GPT=2 FTN 4+5+4130 05

1 SUBROUTINE MISSON(ICALCyNERROR, IGEQsKGPRNT)

REAL LOIT»MENDUR

CUMMON /TRAJCHMZ ALPHASARMsCDsCOL»COO»CLIDESLFsDRAGHENyHNsKP2
RLDOsSHNyQMAX s RANGE»SFC»SWINGs THRUST» TWoULTLF s NoWAHMUN ®E TANK U,
WFUELy HETONTH WHIS Sy WTOT» WPLWTs MSTART{12)sHSTARTL{I2) »TIN(12)» R
PS1GT(12)»TDOTST{12) sNISTIL12)sPSIT{12),TDATIT(2I2),NZIT(12]}s S
WBOMBS s WFEXTaSFCU» THRSTUS COINSPPRTOT s WKFUELSCRMACH,FLTOs X(12)
FLLAND s TENDURSBLRANG»BLTINC»TIHTOL» TIHTOZsWFTOs PNAMEL(22)
PNAMEZ2(L12)pSHNT(L12)sHNTL12)sWFT{12) s TIMET(12)5»XT{12},CLT(12)s
COT(212)ALPHAT(L12),CLEIT(L2),COIT(12)» ALPHITILZ}s WFUSEDSsHLAND,
GTCL2),RLOTELZ)sSFCTLL2 2 TNT(L2)»CET(12}5DY(1B)>
IAOs IPS»ITS»IWSsIBSsNPHASE,IDY (14%)

COMMON /TRAJEX/S ALPLGT{12)»CDINST{12),CD16T(12),CLIGT(12),DECELs
DELHP»DELMPs BXCRUSs FLFACSFRFURE,HEND{12)sHENDURSHMAXPSHNINP,
HPATHT(50) pMEND{12}» MENDUR,NT{12}sPRTOTT(12}sRADIT(22]))
RADST{12)sSFsSFCUT(22) s SHMAXPsSHMINP
TNUT(12)sVIND(12) s VELT(12)sYPATHT(50) s WART{12)s WCOMBP,WEELT{12},
WFRES» WFTOTsWFTOL WFTO2 WFTRAPs WKL AND 2 XDESC» XGRLAN, FWGHAX»TOL »
WFIXED s WGCALCs WPLo WGTO» DUNY (B2}, LA(L12)»IAS»IB(12)5»IBREGs IENDURS
INISS»IP(12),iPHASEsIPLOT»IPRINTIPRT{12},IPSIZE,IPSTOLl,IPSTOZ,
Ivl(12F2IX(12)» KERRORsMILCORsNCRUSEsNLEGCLNLEGCRsNLEGLO,NMISS»
NPATHs JIOUMY(E)

DATA CLIMJ4HCLIM/

DATA CRUI/4HCRUI/

25 DATA ACCE/4HACCE/ _

DATA COMB/4HCOMB/
DATA LOLITZ4HLOITY
DATA DESC/4HDESC/
DATA PATH/4HPATHZ

1¢
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3C C SET ULTLF 50 AS TOC MAINTAIN RATIO BETWEEN ULTLF AND DESLF
20  ULTLFxSF*DESLF _ L -
c SET WEAPONSs BOMBS, ANMO» AND TANKS DROP INDICATORS TO 1, ;
€ THIS WILL CAUSE AERQ TO CALCULATE DRAG INCREMENTS
c FOR WEAPONS, BOMBS, AND TANKS UNTIL SOME TRAJECTORY PHASE
35 c SETS THEM TU ZERD. IF THE AMMO INDICATOR IS CHANGED
c TO ZERO BY SOME TRAJECTORY PHASEs THIS WILL AFFECT
¢ THE CALCULATION OF WEUSEDe . _ | e
IwS=1
IBSw=1 )
4 IAS=]
IT5=1 o ,
C SET SUM OF HORIZONTAL DISTANCES COVERED DURING CLIMB AND
C ACCELERATION PHASES TO ZERD AT BEGIHNING OF MISSION. NEW VALUE
C WILL BE CALCULATED IN EACH CLIMB AND ACCELERATION PHASE AND
45 € WILL BE SET BACK TO ZERO AT END OF £ACH CRUISE PHASE.
DXCRUS=0,0
C SET BLOCK TIME AMD BLOCK RANGE TO ZERO SO THAT THEY CAM BE
C ACCUHULATED IN EACH PHASE,
BLTIHE=0.0 ..
5C BLRANG=0.0

CALL TAKEOF[ICALC,NERROR»IGEDsKGPRNT)
IF (NERRQOR.GE.2) GO TO 160
IF (WelTe#PL} GO TO 130 .
C-~-=-PERFORM ALL PHASES OF MISSION IN THE ORDER THEY WERE READ INa
55 DD 120 IPHASE=lpNPHASE , ..
IF {PNAMEL(IPHASE)  EQ.CLTM) GO TO 40
IF (PNAMELUIPHASE]4EQ.CRUI)} GO TO 50
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SUBRODUTINE MISSON 76178 OPT=2 FTH 4.5+410 05

» IF {PNAHEL(IPHASE)}«EQ.ACCE} 60 TO 60
IF (PNAMEL(IPHASE)<EQ.COMB) GO TO 70
60 If (PNAMEL(IPHASE).EQ.LOIT) 60 TO 80
IF (PNAMEL(IPHASE).EQ.DESC) 60 TQ 96
N IF (PNAMEL(IPHASE)EQ.PATH} 60 TO 100
WRITE (6,601} IPHASE
601  FORMAT{/47H TRAJECTORY_INPUT USES UNDEFINED NAME FOR PHASE,I3/)
65 GO TO 160
4G CALL CLIMB(ICALC»NERROR»> IGEDs KGPRNT)
GU TO 110
50 CALL CRUISE(ICALCsNERRORs IGEOsKGPRNT)
60 10 110
7T 60 CALL ACCEL(ICALC,NERROR,IGEDsKGPRNT}
60 TO 110
70 CALL COMBAT(ICALC,NERROR,IGEQ;KGPRNT)
60 TO 110
80 CALL LOITER(ICALC,NERROR, IGEOsKGPRNT)
75 GO TO 110
90 CALL DESCNT{ICALCsNERROR»IGEQ»KGPRNT) A
68 TO 110
100  CALL PATHS(ICALCsNERRORsIGEGsKGPRNT)
11C  IF (NERROR,GE.2) GO TO 160
80 IF (WeLT+WPL) GO_TO 130
120  CONTINUE
{=-—-~COMPUTE _USED, RESERVEs TOTALs AND _INTERNAL FUEL WEIGHT,
130  WFUSED=WGTO-W
IF (IWS+EQeQ) WFUSED=WFUSED~WMISS
85 If (IBS.EQe0} WFUSED=HFUSED~WBOMBS
IF {IAS.EQ.0) WFUSED=WFUSED=WAMMUN
IF (ITS.EQ.C) WFUSED=WFUSED-WETANK
WFUSEDaWKFUEL*WFUSED _ N
WFRES=WFUSED/ (1.~FRFURE)~WFUSED
90 WETLT=dFUSEC+WFRES+HF TRAP
WFUEL=WFTOT-WFEXT
IF (WeGEeWPL) GO TO 140 .
If (KERRURJEO.2) WRITE (6,602]
602  FORMAT(/37H FUEL WEIGKT EXCEEDS AVAILABLE WEIGHT/)
95 WFUEL=WGTO-WAL
60 TO 160
C—-~-—CALCULATE LANDING FIELD LENGTH.
14C  RHO=,00238
IAL=12
10¢ CALL TRAJ4DL(2) L
CALL AERO(ICALCsNERROR, IGED,KGPRNT) ORIq

INAT, |
IF {NERROR4GEo2) GO TO 160 OF pp Pagp
OR Quag nid
ALr

CALL TRAJCL(1)
WLAND=WGTO-WKLAND¥*WFUSED

105 VSTALL=SGQRT{2+*uLAND/{SAING*CL*RH{I) )
VSCREN=1.3%VSTALL
VIDOWN=1.15%VvSTALL
XKAIRS{[VSCREN*%2=VTDOWN**2}/64.4+50.)%RLD
XGRLAN=VTOOWN*%2/{64.4*DECEL])

11 FLLAND={XAIR¢XGRLAN)/FLFAC

Crmrmemee CALCULATE ENDURANCE ALTITUDE AND TIME.
- SKHN=HMENDUR o
. CALL GOLDEN(2200es55000.52512sXXsY»NERROR» IGEDsKGPRNT)

IF (NERROR.GE.2) GO T8O 160
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SUBROUTIME MISSGON 76/76 OPT=2 FTN 4,5+410

115

c..-__
lac

603
125

160

HENDUR = XX
TENDUR=Y*ALOG(WGTO/{WGTO=-WFUSED))

--CUMPUTE GROSS WEIGHT.

WGCALC=WFIXED+KPL+WFTOT

If (IPRINT.EQ.0) GO TD 16C

WRITE {65603} WOTO,HFUSED» HFRES,WFTUOTy wFUELs XPLs W

1 wLAND» XGRLAN, FLLAND» HENDUR» TENDUR» wGCALC

FORMAT U/ /7Ty THLARDING/ 773X 6HWGTO =E1l44T»1Xs8HHWFUSED =ELl4.7»
1 2XsTHWFRES =E14.T732X» THWFTOT =El4.7s2%» THWFUEL =El4.7/

2 4Xs SHWPL =El%e7)5Xs3HN =El4e 79 2Xs THWLAND =£lkheT»
3 1X»BHXGRLAN =El%4e7s2%XsBHFLLAND =El&.7/1Xs8HHENDUR =El4a.7,
4 1X)BHTENDUR =E14sT7,LlXyBHWGCALC =E14.7/1}

RETURN

END
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SUBROUTINE TAKEOF 76/76  OPT=2 FIN & 5+410 05

1 SUBRODUTINE TAKEOF{ICALC,NERROR»IGEQ»KGPRNT)

CGMMON /TRAJCM/ ALPHAsARWsCDsCOLSCDOsCLsDESLF+DRAGSENSHNIKP,
RLDpSHNy QMAX s RANGE»SFCrSWINGs THRUST» TWa ULTLF » W NAMMUN» WE TANK»
WFUEL s WGTOWT s WMISSoWTOT o WPLWT» MSTARTI12)»HSTART{12),TIMI{LI2))
PSIGT(L2)s TOOTSTIL2y s NZISTI12)sPSIT(12)»TDOTITLLI2)SNZIT(12)s
WBOMBS s WFEXT»SFCUs THRSTU) CDINSP» PRTOT, WKFUEL»CRHACHs FLTO» X(12),
FLLAND, TENDUR, BLRANGsBLTIMEs TIMTOL, TINTO2» WFTO» PNAMEL(22) s
PNAMEZ(12)sSMNTIL2) sHNT(12) s WET(L2) s TIHET(12)2XT(%2),CLT (12},
COTL12) ) ALPHAT{12}CLIT(12)},CDITIL2)» ALPHIT(LZ) swFUSED»WLAND>
QT{12)sRLDT(12¥2SFCTL12}, TNTC(L2Y»CET(12)sDY(18),
IAD,IPSSITSsINSsIBS,NPHASE,IDY(14)

CLMMUN /TRAJEX/ ALPIGTI(12)sCDINSTI{12),CD16TL{12)2CL1GT{12)sDECEL, ,
DGELHPy DELMPs» DXCRUSs FLFACs FRFURE,HEND(12)sHENDUR sHHAXP > HAINP, i
HPATHT (501 s MEND(L12} s MENDURSNT(12)sPRTOTTLLZ),RADIT(12), %;
RADST{12)»SEsSFCUT{12)p SHHAXPs SHHINP» :
TNUT(12)sVIND(LZ2)oVELT(12) ) VPATHT{501 s WARY(12)} s WCOKBP,UEELT(12) 1
WERES»WEFTOTs WETOLsWFTO2» WETRAP » WKLAND » XDESC » XGRLANs FWGHAX,TOL» He
WFIXEDy WOCALCsWPLsWGTO» DUNY{82),IAL12),InS, IB(12)s IBREG, IENDUR, .
IMISS»IPI12)s IPHASEsIPLOT»IPRINTIPRT(12)sIPSIZE,IPSTOL, IP5TO2s
IW{L2),IX012) yKERRORMILCOM) NCRUSE NLEGCLsNLEGCRsNLEGLDO, NMISS,
NPATH» IDUMY(B)

DIMENSIUN ANS{4)

Co=e==CALL PROP TO SIZE ENGINE.
IPS=IPSIZE
25 HN=D.
SHN'UI
CALL TRAJD1L2)
CALL PROP({ICALCINERRDOR» IGEDsKGPRNT)
IF (NERROR.GE.2} RETURN
CALL TRAJOL(1)
Cmme=—CALCULATE STARTUP AND TAXI FUEL USED.
IeS=IPSTOL
CALL TRAJGLI2)
CALL PROP{ICALC)NERROR,IGED,KGPRNT}
If (NERROR.GE«2) RETURN
CALL TRAJOLCL)
TNsTHRUST#EN . . y
WFTOl=o J1OTHTINTOL*SFC*TN - \
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C--=—=BEGIN FIELD LENGTH CALCULATION.
HNTO=HSTART(1) _
HN=HNTD i . ' ‘X
CALL AT62(HNs ANS) A e
RHO=ANS (1)
A=ANS(4)

C=====GUESS STALLING MACH NUMBER,

SMN=,25

IAO=14

CALL TRAJODZ (2}

CALL AERO{ICALCsNERRORs IGEQ,KGPRNT) i
If (NERROR,GE.2) RETURN | =
CALL TRAJOL{1) =
CLS=CL

C-==——CALCULATE STALLING SPEED,
US=SQRT{Z.#WGTO/ (RHO*CLS*SWING))
V2=1.Z4V5
SHN2=V2 /A
SHN=SMN2
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SUBROUTINE TAKEOF 76176 OPT=2

FTN 4.5%412 2

CALL TRAJCI(2)
CALL AERO(ICALC,NERRORsIGEDsKGPRENT}
IF (NERROR.GE+2) RETURN
CALL TRAJOIL(1}
CL2=CL
C—====FIND THRUST AT END OF TA(EQFF.
IPS=IP5TO2
CALL TRAJDL(2)
CALL PROPUICALC,NERRUORs IGEQyKGPRNT)
IF (NERRORGEW2) RETURN
CALL TRAJOL1(1}
Tn=THRUST#*EN
TN2=TN
SFC2=5FC
C---—-FIND STATIC THRUST. _
SMN=Q,
CALL TRAJOL{Z} ,
CALL PROP(ICALC,NERRORsIGED,KGPRNT)
If (NERROR.GE.2) RETURN _
CALL TRAJOL(1)
TN=THRUST*EN
TNO=TN
SFCO=SFQ
Co=—==CALCULATE AVERAGE THRUST AND SFC DURING TAKEOQOFF.
TNAVE= o 5[ TNC+TNZ2)
SFCAVE= 5% [SFCO+SFC2)
C===—=CALCULATE TAKEOFF FIELD LENGTH REQUIRED.
IF {MILCOM.EQ.Q} TOGAHT=52.0
IF (HMILCOM.NE.O)] TOOBHT=35.0
FLTOx2,10%#(374%TO0BHT++01163%WGTO/{RHO*CL2*SWINGI)}*
1 (247+1:0/{TNAVE/NGTO-a04))+32.0/3QRTIRHO}
Cr=-——CALCULATE TAKEQOFF FUEL USED.
IF {TIMTO2.LT.0.Q) GO TO 10
IF (TIHNTO2.EQ.0.0Q) 60 TO 20
HN=( «
IPS=IPSTUZ2
CALL TRAJDIC(2)
CALL PROPIICALCyNERRORyIGEO,KGPRNT)
IF {NERROR,GE.2) RETURN
CALL TRAJO1(1l}
TN=THRUST*EN
WFTOZ2=QLOT*TIMTOZ2%#SFC*®TN
60 TO 30 o
10 WFTOZ2=TNAVE*SFC*FLTO/ (1800.%V2)
GO TO 30
20 WFTD2x0.0
Ce====CALCULATE TOTAL FUEL USED FOR STARTUPs TAXI» AND TAKEOFF.
30 WFTO=WFTOL+kFTO2
W=WGTO-WFTO
IF [IPRINT.EQ.0} RETURN !
WRITE (6,60C) WGTOsWFTOL,WFTOZ,WFTOs Wy HNTOsCLSpVS2 V2 SHNZsCL2s
1 TRN2ySFC2s TRO» SFCO» TNAVES SFCAVESFLTO
qo0 FORMATLLIHL 66X, THTAKEQFF/ /73X 6HWGTO =E1l447»2Xy THWFTOLl =El4a7»
2Xs THWETOZ2 =EL4+T7»3Xs6HWFETYO =El4.7s6Xs3HW =El4e?/
3%y 6HHNTD =El& T2 4X»5HCLS =E1&4uTs5Xp4HVS =2E144Ts5Xr4HVZ =2El6a s
IXpEHSHNZ =E1l4 774Xy 5HCLZ =El%aTs4Xs5HTNZ =E1447»
IXsHHSFC2 =ELl44ToaXpS5HTND =Elé.Tr3XpGHSFCO =E1&e7/
ZXsTHTNAVE =El4«7)1XpBHSFCAVE =El44Ts»3Xp6HFLTO =E14,7/)
RETURN
END
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SUBROUTINE -CLIMB 74176 OPT=2 FTN 4.5+410

SUBROUTINE CLIMB(LCALCsNERROR; LGEO,KGPRNT}

REAL MSTART,MEND

COMMON /TRAJCM/ ALPHA»ARM»CD»CDLsCDDs CLyDESLFsDRAGSENsHNoKP)
RLDs SMNs QMAXs RANGE s SFC» SWING» THRUST» TWoULTLF » Ko WAMNUN, WE TANK»
WFUELy WGTOWT ) WHISSy WTOTo WPLWTs MSTART(12)sHSTART(12),TIM(12),
PS1GT{12), TDOTST(12}sNZST(12),PSITIL2),TOOTITI(12},NZIT(12),s
WBOMBS, WFEXTs SFCU» THRSTU»CDINSP»PRTOT » WKFUEL » CRMACHFLTO, X( 12},
FLLAND, TENDUR y SLRANGsBLTINE, TIMTD1,TIMTD2,WFTO5s PNANEL(12),
PNAMEZ (121 s SHNT{L12) s HNT{12),WFT(12)» TIMET(12}sXT(12),CLT (12}
CDT(12),ALPHATI{12),CLIT(12)sCDITI12) s ALPHIT{(12) s WFUSEDsWLAND,
QT{12)sRLOT(12)sSFCT{12), TNT(12)»CETI12)5DY(1B))

IAD»IPSsITSs IWS»IBSyNPHASES IDY [14)

COMMON /TRAJEX/ ALP1GT{312),CDINSTC(121,CDLGT{12},CL1GT(12)sDECELy

DELHP»DELMP, DXCRUSs FLFACs FREURE, HEND(12) HENDUR s HMAXPy HHINP »
HPATHT(50) s MEND{12)  MENDUR;NT( 12} » PRTOTT(12)sRADIT(12}>
RADST{12}»SFySFCUT(12)s SMHAXP) SHHEINP,
TRUT(12) s VIND{12) s VELT(12)s VPATHT {50 sWART(12) » KCONBP»WEELT(12) s
WERES; WFTOT, WFTOLsHFTO2, WFTRAP » WKLAND s XDESC » XGRLAN, FNGHAX,TOLy
WEIXEDsWGCALC,WPL,WGTOs DUNY(B2) 5 IA{12)5»IAS, IB{12)»IBREGs IENDUR,
IMISS,1P112), IPHASES IPLOT, IPRINTSIPRT(12)s1PSIZE, IPSTOL, IPSTOR,
IM(12)5IX(12)sKERROR)MILCOMy NCRUSESNLEGCLsNLEGCRINLEGLO, NMISS,
NPATH> IDUMY(6)

DIMENSION ANS(4) L

IF {IPRTUIPHASE)eNE.Q) WRITE (65600)

600  FORMAT(///18H  _ CLIMB PHASE//)
C-=—=<FIX STARTING ALTITUDE
IF (HSTART{IPHASE}+GE4Qs0} HNINT=HSTART(IPHASE)
IF {HSTARTUIPHASE}4LTe0s0) HNINT=HNT(IPHASE=1)
G FIX ENDING ALTITUDE
HNFIN=HEND { IPHASE)
IF ((IBREG.EQ0}sORe{HENDIIPHASE) aGT4040)) GO TO 40
SMN=HEND{ IPHASE )
CALL GULDEN{200045600004s1s125XXs¥sNERROR,IGEDsKGPRNT)
IF {NERROR.GE22) RETURN
HNFINRXX
4G SMN=MSTART{IPHASE)
IF (MSTART(IPHASE) «LT+0e0) SHN=SHNT{IPHASE-1) .
IF {HNFIN.LT.B80000.1 GO TO &3
NLEGS=20 -
GO TO 45
43 NLEGS® 20« ¥ALUGL (40004 = O5¥HNINT ) 7 (4000 .~ o 05*HNFIN) ) 445
IF (NLEGS.LT+3) NLEGS=3
IF (NLEGS.GT.20) NLEGS=20
45 IF (NLEGCL.GT.0) NLEGS=NLEGCL

NLEGS1=NLEGS+1
Bl=HNFIN-HNINTY
B2=1.T18282/FLOATINLEGS)
IF {BlaGT.(.0) GO TO 50
SMNT(IPHASE)=SMN
HNTUIPHASE )=HNFIN
CLT{IPHASE)}=Q.0
ALPHATULPHASE}=0.0
WETUIPHASE)=C .0
TIMET{IPHASE} =040
SFCT{IPHASEI=0.0
THT(IPHASE)}) =0, 0
CDT(IPHASE) =040
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SUBRBUTIAE CLIMB 76/176 gPT=2 FTN 4.5+410

RLDTUIPHASE) =0 D
WEELT{IPHASE) =Y
HART(IPHASEI=0Q.0
RETURN

HN=sHNINT
TIME=0.0

WE=s0.0
XCLIMB=0.9
VINDFS=0.0
IPS=IP[IPHASE)
IAO=8

IF (VIND{IPHASE)<LE«Os} GO TO 60

~INITIALIZE CUNDITIONS FOR CONSTANT INDICATED AIRSPEED CLIMB.

IF (IPRT{IPHASE)Y«NE«O} WRITE {6,601)

FLRHAT(/34H CONSTANT INDICATED AIRSPEED CLIMB//)

IF (MSTART{IPHASE) sGEeDs) VINDFS=1.6B3%VIND{IPHASE)
IF (MSTART{IPHASE)aLT40s) VINDFS=VELT{IPHASE~1)

CALL AT&2(HN» ANS)

RHOP=ANS{1) o

CL=2, %W/ (002378 *VINDFS**2%3WING)

CALL TRAJO1(2}

CALL AEROD{ICALC,NERRORy IGEOsKGPRNTI

IF (NERRORJGEa.2} RETURN

CALL TRAJDI(1)

CALL TRAJOLl(2) N

CALL PROP{ICALC,NERROCR,IGEO»KGPRNT)

IF (NERROR.GE.2} RETURN

CALL TRAJOL(1)}

TN=THRUST*£h

ThkU=THRSTU*EN

IF (IPRT(IPHASE).EQ.Q) GO TO 7¢

WRITE (62602) WrHNINTHHNFIN» SMNsHN

FORHAT{/6X,3HW =El&47»2XyTHHNINT =El%4.7s2Xs THHNFIN =El14.73s
1 4Xp BHSHN =El4, 7r5Xs 4HHN =El4.7/)

DO 140 LEG=]lsNLEGS}

IF (LEG.LT.NLEGSL1l) GO TO 80

IF {IBREG+EQsD:OR.HEND{IPHASE)-GTA04) GO TO 140
HN1=HN

CLl=CL

ALPHAL=ALPHA

SFC1l=SF(

TNI=TN

Chi=CD

wTOTL=WTOT

HLOW=HNL

HHIGH=HN1+3000.

SMNSAV=SHMN

SHN=AMINL (SMN,MEND{ IPHASE))

CALL GOLDEN(HLOWsHHIGH»L»BsXX»Y>NERROR»IGEDsKGPRNT)
SHN=SMNSAV
HNFIN=XX
DELHxHNFIN=HN1
HN=HNL
CL=CLY
ALPHA=ALPHAL
SFCxSFC1
TN=TN1

i



ORIGINAL PAGE IS
OF POOR QUALITY]

SUBROUTINE CLIMB 76176 OPT=2 FIN 445+410 0

115 CD=CDL
WTOT=HTOTL
IF (NERROR«LTs2+AND(DELH.GTa0.305%HN) 60 TO 81
NERROR=Q
GG TU 140
12¢ 80 DELH*B1*¥ALOG( {1++FLOAT(LEG) #*B2) /(1. +FLOAT(LEG=1)%B82))
81 If (VINDFS.GTa0s) GO TD 120
CALL AT62(HNsANS)
RHO=ANS {1}
A=xANS (4)
125 IF (LEGJ.EQs1) VEL=SMN*A
IF {LEG.GTal) SMN=VEL/A
IF (SMN.LT+0.0) NERRDR=2
IF {SMNLT+C.0) WRITE (65610} 1PHASE,LEG
610  FORMAT(/////34H *****FATAL ERROR IN CLIMBs PHASE=,I2,7H  LEG=sIZ2/
13¢ 1 27H #*%x*¥NEGATIVE MACH NUMBER.7//1/)
IF (SMNeLT2C«0) RETURN
Q=.5*RHO¥VEL##2
QS*Q*SWING
CALL TRAJIL(2)
135 CALL PROP(ICALC»NERROR» IGEOQsKGPRNT)
IF (NERROR.GE.2) RETURN
CALL TRAJOI(1)
TN=THRUST*EN
TNU=THRSTU*EN
14C IF (TN/WeLTe1la5) GD TO 90
C————-EXECUTE FOLLOWING SECTION ONLY IF TM/W +GEs 1.5
SING=1,0
IAD=0Q
CALL TRAJDL{Z)
145 CALL AEROCICALCsNERROR;IGEQ,KGPRNT)
IF (NERROR.GE.2) RETURN ~
CALL TRAJOLLL) ;

CD=CD0 £

GO TO 100 ;
15¢ Commmmm EXECUTE FOLLUWING SECTION ONLY IF TN/W oLTe 145

90 CLx{n/QS)#SORTILamallh®¥{TH/ W) %*2)

1AD=8 :

CALL TRAJIL(2) :

CALL AERO{ICALCsNERROR,IGEOsKGPRNT! :
155 IF {NERRORWGE.2} RETURN

Call TRAJO1(1)
CL=CL=TN*SIN{ALPHA/57.3)/QS
CALL TRAJI1t2)
CALL AERO(ICALCsNERROR,IGEQ»KGPENT)
156¢ IF (NERROR«GE.2) RETURN
CALL TRAJO1(1)
EMAX= 4 5%5QRT{CL**2/(CDO*{LD-CPDL1))
AL=TN¥EMAX/W
A2=SQRT(AL*%2+3,)
165 SING=,B8333%TN/W—e lET+A2/EMAX=L.5/(EMAX*®{AL+A2))
IF(SINGWLE«GaQ) SING=D,.0Q
IF{SING.LE.Os0) GO TO 110
* COSGeSURT(1.0-SING*=*2)}
1co DELT=DELH/(VEL*SING)
17¢C IF (DELT«GTW«240) 60 TO 110
MERRDR=2

¥
l’:

I A s iaFrm = ‘phmdrs wb'd
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SUBROUTINE CLIMB T6/76 OPT=2 ETN 4.5+410 0

RRITE (6,503} IPHASE,LEG ‘
603  FORMATL{Z/7/734H #%xx%FATAL ERROR IN CLIMB. PHASE=s1Z2,7H  LEG=,IZ/
1 26H **#¥kNEGATIVE DELTA TIME.///117)
175 RETURN
116 DVDT=32.2*%(TN=CD*QS-W*SING) /W
IF {DVDT.LTe0s} SING=AMAXL{Ous (TN-CD*QS}/W)
IF (SING.LE.0s) DVDT=32.2%(TH=CD*QS5)} /W
DRAG=CD*4S
180 IF{SINGWLE4Cs0) DELT®50.0
DELV=DVDT#DELT
IF(SING.LE.0.0) COSG=1.0
IF{SING.LE.Ge0) DELH=0,0
DELX=VEL*DELT*COSG/ 50804
185 VEL=VEL+DELY
DELWFsTN*SFCHDELT/ 3600«
C—=-==TIME TO CLIMB
TIME=TIME+DELT/60.
C~=——=FUEL USED DURING CLIMB
130 __ WE=MF+DELWF___
Cowmem GROUND DISTANCE COVERED DURING CLIMB
XCLIMB=XCLIMB#DELX _ = _ )
HN®HN+DELH
. W=W—DELWF _
195 IF (N.G6T.WPL) GO TD 115
S . IF (KERROR.EQe2) WRITE (65605} LPHASEsLEG . e
605  FORMATL//26H WelBo%PL IN CLIMB, PHASEwsI2,7H  LEG=,12/)
RETURN
115 IF (IPRT(IPHASE)}.EQ.0) GO TO 140
100 . WRITE (62606} LEGySMNsHNsRHO»a» VELs SFCyTNsALPHASCL»CDOsChOEXAX AL
. 1 A2,SING,COSGsDELTADVYDTSDELV,DELXsDELWFy Wy WF» TIME, XCLIMB
606 FORMAT{ /4XpSHLEG =I2/4X,5HSMN 2El4e755%p4HHN =ELl4e7p4Xs o
1 SHRHD »El4e7s6Xs3HA =EL14.Ts4Xs SHVEL =El&,7/4Xs5HSFC =E1&.755Xs
.2 _4HTN =E144792Xp THALPUA =El4e7»5Xs4HEL =E14s794Xs5HCDC sE14y T4/5Ks
105 3 4HCD =E144Ts3Xs 6HEMAX =EloeTs5Xs4HAL #El4e7s5Xs4HAZ =E1l&, 753X,
4 GHSING =El4e7/3XsHHCOSG =E1447»3Xs 6HDELT 3E14a753Xp6HDVDT %El4,7,
5 3Xs 6HDELY =E14.7»3Xe 6HDELX #E14»772Xy THDELWF =514.726Xs3HH =»
et B El4sTs5Xs4HWF =E14.753X,6HTIME =E14.7s2Xs THXCLINB=ELSL.77)
T 60 TO 140 .
e Cmmm e i e bt e e i - T ———
c START OF CONSTANT INDICATED AIRSPEED SECTION
Commsm i e
120  HN=HN+DELH
_____ s . CALL ATHEZ(HN,ANS) o
115 RHO=ANS (1)
A=ANS(4)
Cl=a 5% (RHO+RHOP)
C2=S50RT{C1)
C3=20.51%C2
2¢ Ca=Cl*C2
C5=32.2%C3+DELH/VINDFS~402438%Y INDFS*(RHO-RuOP}/Ch
Co=3242%(TN/W-s00L1B9*VINDFS**2%CD*SHING/W) _ N .
DELT=C5/Ch
1F (DELT.GT.0.0) 60_TQ 125 _
125 NERROR=2
WRITE (65607) IPHASEspLEGsDELHsVINDFSsRHO2RHOP»THsWsCDs SHINGSDELT,
1 c1sc2;C3,C045C5,C6
607  FORMAT(///7/34H %%¥+¥%FATAL ERROR IN CLIHMB. PHASEm,I2,7H  LEG=,12/
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SUBROUTINE CLIMB 76476  OPT=2 FTN %e5+413

125

1390

608

(=

1 40H *#%%*NEGATIVE DELTA TIME IN VIND GLIMB4+/5X,5HDELH=,E1245,2%,
2 THYINDFS=sE12e 52Xy 4HRHOR E12 4 5/ 5Xs SHRHOP = EL124 592X 3HTN®=»EL2455
3 2Xs2HW=3EL245/5Xs IHCD=pEL120 552X 6HSHINGa,EL24552Xs 5SHDELT=,EL1245/
4 5XpBHC1-CO/EL3a5/EL305/E13e5/E13e57/EL3¢5/EL3:5/4717}

RETURN _

TIME=TIME+DELT/ 600

VEL=VINDES/SQRTIRHO/.002378)

SHH=VEL ZA

IF (SMN.LT«0+0} NERROR=2

IF [SHMN.LTeDe0} WRITE (65613} IPHASE,LEG

IF (SMNeLT+0«0) RETURN
SING*DELH/ ( VEL*DELT)

IF (SINGaGTele) SING=1.0
COSGRSQRT(1.=~SINGH%2)

DELX=VEL*DELT*COSG/60804 — T
XCLIMB=XCLIMB+DELX ORIGINAT: PAGE{%?
CALL TRAJOL(2) OF POOR QUAL

CALL PROP(ICALC,NERRORsIGEG,KGPRNT)
IF {NERROR.GE«2) RETURN_____ .
CALL TRAJOLE{L)

TN=THRUST®EN

TRUaTHRSTUHEN
DELWFaTN*SFC*DELT/ 36030,
wFaWF+OELWF

WeN=-DEL WF L

IF {(W.GT.¥PL) GO TD 130

IF (KERROR+EQ.2) HWRITE (6»605) IPHASEsLEG

RETURN

C7?=1e=~{DELH/(VINDFS*DELT*C3}) ) %%2

IF (CTsLTo04) C7=0.0

CLe2.¥Q%SORTICT /{20023 7B*YINDFS**2%SHING)

Ia0=8

CALL TRAJDL{2)

CALL AERD{ICALC»NERROR,IGEOsKGPRNT}

IF (NERROR,GE.2) RETURH

CALL TRAJOL{1)

RHOP=RHO

IF (IPRT{IPHASE}-EQ.0) GO TO 140

KRITE [6,6GB) LEGyVINDFSsSMNyHM,DELTsDELXsChs VELsDELWF W TNpCL,CD
FORMATH /4% SHLEG =12/
1 1Xp8HVIMDFS =E1G.7p4XsSHSHN uBl4.7p5%s4HHN =El4.T»
2 3Xs6HDELT =El%e723Xs6HDELY mBElae7/ 5% 4HED mELl4aTs
3 4X)SHVEL =El4a722X» THOELWF 2E144750Xs3HW =Elke Ty
4 5%p4HTN =El4o7/5Xs4HCL oEL4aTe 5% &4HCD =El4aT/)

END OF CONSTANT INDICAYED AIRSPEED SECTION

14C

CONTLNUE

CALL ATH2(HNsANS)

A=ANS(4)

SMN=VEL/A

BHO=ANS (1}

Qu , SHRHO®VEL #*%2
DXCRUSxDXCRUS+XCLIMB*FLOAT{EX(IPHASE)])
BLTIME=BLTIBE+TIHE/E0.
BLRANG=BLRANG+XCLIHB

(w~e=aaTEST FOR WEAPONS DROP

37
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SUBROUTINE CLINB T8l/Te aPT=2 FTN 4,.5+410 05

IF {Iw(IPHASE)4EZ.0} GO TO 150
Wxh=-wHISS
IwS=0
C——=-=TEST FOE BOKBS DROP »
H1n) 15¢ If (IB{IPHASE)-EQ.C) GO TCO 160
Hasw=-wBOHBS
IBS=0
e TEST FORX AMMG DROP
160 IF {IA{1PHASE}.EQ.0) 60 TD 170
295 s W—wANMUN
IAS=0
170 IF (IPRT{IPHASE).ECQ.0) GO TO 180
WRITE [65609) SHN,HN)VELs XCLIME»DXCRUS, TIME» WF W
609 FORMATL 74Xs SHSHN 8EL4.T»5%Xs4HHN 2E14,754%Xs SHVEL =El4.7, o
30¢ 1 1%sBHXCLINE =zEl4s7p1lX» BHDXCRUS =E14.7/3X»6HTINE =Ela,7, !
2 5As4HWF =E14%.T7,0%p3HW =ELl4.7/) ;
‘ SHNT{IPHASE )nSHN !
} HNT{IPHASE) =HN
i
[

FPNPSESS | S clom i TSNS 7%

gy .

[
o
=]

CLTC(IPHASE) =CL ;
305 ALPHATUIPHASE Y=ALPHA '
WFTCIPHASE ) =WE |
X TIMET{IPHASE)=TIHE %_f
1 VELT{IPHASE)=VEL ¥
SECTUIPHASE) =SFC !
31¢ TNTUIPHASE) =TH
COT(IPHASE }=CD :
RLDT(IPHASE)=RLD
WEELT{IPHASE}ny
WART(IPHASE)=WTOT
315 QT{IPHASE!=Q
SFCUT{IPHASE)=SFCU _
TNUTCIPHASE) =TNU
CDINST{IPHASE)=CODINSP
PRTOTT{IPHASE)=PRTOT ,
3w XTUIPHASE)»XCLIMB :
RE TURN i
END ) o
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SUBROUTINE CRUISE 76/78 OPT=2 FTN 445+410 0

10

15

25

30 600

C====-TEST FOR TAMKS DRQEP__

35

4C

45

1g

5C

55

SUBROUTINE CRUISE{ICALC,NERROR, IGECQ»KGPRNT}

REAL MSTART

COMMON /TRAJCM/ ALPHA»ARWsCOsCDL»CO0OsCLIDESLFsDRAGSEN»HN2KP)

RLD s SHN»QMAXs RANGESSFCySWINGs THRUST»>TWsULTLF» W WAMMUN, WETANK, - -
WFUEL s WG TOWT s WNISS - WTOT»WPLWT s MSTART{12) s HSTART(12)»TIN(12)»
PSIGT(12}»TDOTST(12),NZSTU12)PSIT{12)sTDOTITLIZ2)»NZIT{12)»

WBOMBS s WFEXTsSFCUSTHRSTUSCDINSP»PRTOT s WKFUELsCRMACHMFLTOSX(12) 5
FLLAND» TENDURy BLRANGs»BLTIME,TIMTOL,TIMTO2,WFTOsPNAMELL12)

PNAMEZ2 (12)»SHNT{12),HNT{12)s WFT{12)sTIRET(12)»XT(12)CLT{12)>
COT{12),ALPHATI{12)sCLIT(12),CDITCL2)»ALPHIT({12)»WFUSEDsWLAND,
GTCL2)YsRLDTL12)sSFCY{12) s TNT(12)sCET(12)50Y(18)»

IADs IPS,ITS»IWS»IBSyNPHASE,IDY(14)

COHHON /TRAJEX/ ALPIGT(12}sCDINST(12),CDIGT{12)»CLIGT(12)»DECELS
DELHPsDELMP» DXCRUSs FLFACsFRFURESHEKD{ 12) s HENDUR» HHAXPyHHINP,
HPATHT(50s MEND(L12) s MENDUR NT(12) s PRTOTT(22)»RADIT(12)s
RADST(12)SFsSFCUT{L2) s SHMAXPs»SMMINP,

TNUTE12) s VIND(LI2)sVELT{LZ2)»VPATHT{S0) s WART(12} s WCOMBPSNEELT(12)>»
WFRES» WFTDT s WFTOl,WFTOZ2 s WFTRAP » WKLAND » XDESC s XGRLAN» FWGMA X ,TOL »
WFIXEDsWGCALC»WPLOWGTOs DUHYI{B2),TA{12)sIAS»IB{12)sIBREGs IENDURS
IMISS,IP(12)sIPHASESIPLOT»IPRINT,IPRTL12)»IPSIZE,IPSTOL,IPSTOZ,
INC12)»IXE12)sKERRORy MILCOMs NCRUSEsNLEGCLaNLEGCRyNLEGLOy NMISS,»
NPATH, IDUMY (5}

DIMENSION ANS{4)}sHNTAB{10),SHTAB(L10)}

BATA HNTAB/Oas50004510000421500042200004525000.5300004»

1 350004»,37000.,1000004/

DATA SHTAB/34500.»32900¢53140042395004229400422820045271104s

1 2595042 209004220900./

DATA DMON/DO/
IF {IPRT(IPHASE)}NE.O) WRITE (6,600)
FORMATI(//+19H CRUISE PHASE//)

DelerB e ST, RPN LU WL

OO, N R

WFUSED=GTO-k

IF (IWS.EQ.0) WFUSED=HEUSED=WHISS ORIGIN ALITY,
IF (IBS.EQ.0)} WFUSED=WFUSED-WBOMBS OF POOR @
IF (IAS.EQ.C) WFUSED=WFUSED-WAMMUN

IF (ITS.EQs1.ANDSNEUSED.GEoWFEXT) W=W-WETANK

IF (ITS.EQs1,ANDsHFUSED.GE (WFEXT) ITS%0

IPS=IP (IPHASE)

SMN=HSTART { IPHASE )

HN=HSTART( IPHASE)

IF (MSTART(IPHASE)eLTo0¢5) SHN=SHNT(IPHASE-1)

IF {HSTART(IPHASE}LT+0,0) HN=HNT(IPHASE=1)

IF (IBREG.EQ(Q+ORsHSTART (IPHASE)«NE.040) 60 To 10

CALL GOLDEN{20004+,50000551s125XXsYsNERRORs IGED,KGPRNT)
IF (NERRORsGEe2) RETURN

HN=XX

CALL ATH2(HN,ANS)

RHD=ANS (1)

AxANS (%)

VEL* SMN*A

CL=2. %4/ {RHO*SWING*VEL#*2)

IAD=8

CALL TRAJDL(2)

CALL AERO(ICALC»NERRORs [GEOsKGPRNT)

IF (NERRUOR.GE.2) RETURN

CALL TRAJOL(1)

COSA=CUS{ALPHAZ5703)
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SUBROUTINE CRUISE 76176 DPT=2 FTN 445+410 05

6C

7C

8¢

9C

95

10¢

135

1ie

601

20

21

22

etz

TIME=G,.{

WFx0,0

IF(X(IPHASE) «GE«Je ) XCRUSE=X(IPHASE)Y+OXCRUS+XDESC*FLOAT(IX(IPHASE)}
IF(X{IPHASE)«LT+0u}XCRUSEwRANGE/FLOAT{NCRUSE}+DXCRUS+

1 XDESC*FLOAT{IX{IPHASE))

IF {XCRUSE +LEas 0s) DXCRUS=Q40

IF {(XCRUSE JLE« 9s) GO TO 90

I+ (XUIPHASE)WLT41004) NLEGS=2

IF ({X{IPHASE)eGE+100e) s ANDe(X(IPHASE) «lL.Ta300.1) NLEGS=3

IF {{X(IPHASE)4GE«3004}sANDs{X{IPHASE) «LTo100G04)) NLEGS=4

IF ((X{IPHASE ) +GE»21000e) e ANDo(X{IPHASE) «LT4+43000¢}) NLEGS=5

IF (X({IPHASE)}+GEW3000«) NLEGS=6

IF (NLEGCR«GT.Q) NLEGS=NLEGCR

DELX=XCRUSE/FLOAT{NLEGS)

IF (IPRT(IPHASE).EQ.0} GO TO 20

WRITE (65601) WsSMN)HNsRHO»AsVEL)CLALPHASTIME,» HFy» XCRUSE; DXLRUS,
1 DELX»IAO,IPS

FCRMAT(/6%53HN =2E14«724XKs 5SHSHN 3E1447s5Xs4HHN =El4,7,4X:" SHD =
1 El4.756X»3HA 2ELl4aT7/4X» SHVEL =El&4sTrS5XpoHLL =E144722XaT ._PHA =
2 ElhaTs3Xs6HTIME =E14 47> 5Xr4HWF =E14.7/1Xp8HXCRUSE =El4.7s51%»
3 BHDXCRUS =2El4e7»3X»>6HDELX =El44750Xy5HIAD =12,16X,5HIPS =]l2/)
CO 50 LEG=1»NLEGS

IF (HEND(IPHASE}.EQ«-1l.} GO TD 21

RHO =RHO

RHGZ2=2, %W/ (CL*¥SRINGRVEL #%2}

CALL TAINT(HNTABsSHTAB»HNsSH»1051»NERR;DHON)

HN=HN+2 4 *SH* (RHO1=-RHO2) 7 {RHOL1+RHOZ)

CALL ATO62(HNjyANS)

AxANS {4}

VEL=SMN%A

RHO=2 o %W/ (CL¥SHING*VEL ¥%2)

C=  5*RHOKVEL*%2

QS =Q*SHING

GG TG 22

HheHSTART{ IPHASE])

CALL AT62{HMN;ANS)

A=ANS(4)

RHD=ANS (1}

VEL=SHN#%A

Uz 5¥%RHD*VEL #%2

CS=Q*SWING

CL=w/0QsS

CALL TRAJD1(2)

CALL AERU{1CALCsNERRIOR» [GEQ»KGPRNT]

IF {NERROR.GE.2) RETURN

CALL TRAJOL(1)

DRAG=CD*QS

CALL TRAJO1(2)

CALL PROP{ICALC,NERROR»IGEO2KGPRNT)

IF [(NERRDOR:GE«2}) RETURN

CALL TRAJI1(1}

TNeTHRUST*EN

THU=THRSTU*EN

IF (ABS{DRAG/TN-140)«LE«D403} GO TO 30

IF (KERRURCEQ,2) WRITE (6,602} IPHASE»LEG»DRAGs TN

FORMAT(/ 17H IN CRUISE» PHASEsI2s5Hs LEG»IZ, 46H» THRUST DOES NOT
1 HATCH DRAG WITHIN 3 PERCENT/7H ORAG =, El2.5y4Xs4HTN =4E1245/)
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SUBROUTINE CRUISE TE/76 ORT=2 FTN 4.5+410 05

15 30 DELWF=.8444%W#SFC*CD*DELX*SQRT( 2. #RHO*SWING/ (CL*NW})1/COSA 1
(e====FUEL USED DUKING CRUISE :
WFsKF+DELWF _ !
DELT=*6080.%DELX/VEL ‘
C=====CRUISING TIME TO TARGET
26 TIME=TIME+DELT/60e
wew—DEL WF
C---—-TEST FOR TANKS DROP
WFUSED=WGTO~W
IF (IWS«EQeD) WFUSED=WFUSED-WHISS
25 If (IBS+EQ.C} WFUSED*WFUSED-WBOMBS
IF (IAS.EQ.C) WFUSED=WFUSED-WAMMUN
IF (ITS+EQe1+AND.NFUSEDGE«WFEXT) Wew=wETANK
IF {ITSeEQe1 AND.WFUSED.GEWFEXT} ITS=(l
IF (IPRT{IPHASE).EQ.Q) GO TO 40
3¢ WRITE [6,603) LEGsRHOX,RHO2,SHsHNs A, VEL»RHOsU»QS»CDs DRAG, TN2SFC)
1 DELWFsWFyDELYTIME,W
603  FORMAT(/4X,SHLEG =T2/3Xs6HRHOL =E14.7,3Xs6HRHDZ sE14a795X s 4HSH =
1 E142755X2 4HHN ®El4e756533HA =E14.7/4X»5HVEL =E14e7»4Xs5HRHD =
2 E1447»6X93HQ =ElAaTs5Xs4HQS =E14uT75»5Xs4HCD =E1447/3Xs 6HDRAG =
35 3 E1447»5Xs4HTN =El447s4Xs SHSFC =E14,7,2X, THDELWF =El4e7s5Xs4HNF =
4 El447/3Xs6HDELT =E1l44753Xs6HTINE =E144756%3HN =E1447/)
40 IF (WeGT.HPL) 0 TO 50
IF (KERROR<EQe2} WRITE {65604} IPHASE,LEG
604  FORMAT(//27H WeLE4WPL_IN CRUISE. PHASE=»I2,7H LEG=,I2/)
40 RETURN
50 CONTINUE
BLTIME=BLTIME+TINE/60,

BLRANG=BLRANG+XCRUSE
DXCRUS=G.0
45 C-=~==TEST FOR WEAPONS DROP __
IF (IW{IPHASE).EQ.0) GO TO 60
WEW-WHISS L
INS=0
Ce——==TEST FOR BOMBS DROP ORIGINAL PAGE IS
.50 60 IF (IBIIPHASE).EQ.D) GO TO 70 ;
L _W=Wews0OM3s ‘ OF POOR QUALI_TY
IBS=0 |
¢~~-~~TEST FOR AMMO DROP
70 IF (IACIPHASE).EQ.C) GO TO 80
155 NxW-WAMMUN o
IAS=0

80  IF {IPRINT.EQ,0) 60 _TO 90 _
WRITE (65605} W
605  FORHAT(/6Xs3HW =£14e7/)
L60 90  SMNT(IPHASE)=SHN
HNT{ IPHASE } =HN
CLT(IPHASE) =CL
ALPHAT{ IPHASE ) =ALPHA
NFT{IPHASE)=WF
1656 TIMET(IPHASE)=TIME
VELT(IPHASE }=VEL
SFCT(IPHASE)=SFC _
TNT{IPHASE}=TN
CDT{IPHASE})=CD  _
17¢C RLDT{IPHASE)=RLD
WEELT{IPHASE) =l
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175

1sc

WARTUIPHASE)»WTOT -
QT{IPHASE)} =0 )
SFCUTLIPHASE)=SFCU
TNUT(IPHASE}=TNU
CDINST{IPHASE }=CDINSP
PRTOTTLIPRASE)=PRTOT
XT{IPHASE)=XCRUSE
KRETURN

END

FTN 4.5+410




SUBROUTINE ACCEL 7676 OPTm=2 FTN 4.5+410 0

1 SUBROUTINE ACCEL{ICALCpNERROR» IGEOsKGPRNT)

REAL MSTART,MEND

CUMMON /TRAJCHM/ ALPHAARWHCD»CDL,CDO»CLyDESLFsDRAGSENsHN»KPs
RLD2 SN, QMAX s RANGE SFCo SWING» THRUSTo» TWs ULTLF » Ws WAMMUN, WE TANK,
WFUEL» WGTONTs WMISSoWTOT WPLUWTy MSTART{ 22}, HSTART {121 TIN(12),
PSLGT(LZ),» TDOTSTI12),NZISTI12),PSITI(12), TDOTIT(1Z),NZIT{12]»
RBOMBS,WFEXT, SFCU» THRSTU» CDINSPsPRTOT pWKFUEL» CRHACHSFLTO» X{121}»
FLLAND, TENDUR»BLRANG sBLTIME, TIMTOL>TIMTOZ,WFTO, PNAMEL(12) )
PNAMEZ (120 »SMNT(22)HNT(12)sWFTC12)sTINETIL2)»XT112),CLT{12),
CDT(12),ALPHATIL2)CLIT{12)sCDITIL2)sALPHIT{12}s WFUSED)WLAND,
QT(12)»RLDT{LZ)»SFCT(12)»TNTI12)sCET(22)5DY(1B) s
IAQsIPS,ITS,IWS»IBS, NPHASESIDY {14) g

COMMON /TRAJEX/ ALP1GT(121,CDINST(12),CDLIGT(12),CLI1GT{12)sDECEL, 7
DELHPs DELMPs DXCRUSs FLFAC,FRFURESHEND{ 12} » HENDURy HMAXPsHMINP »
HPATHT (50} »MEND{12) y HENDURp)NTL12)» PRTOTTI121,RADITL12),
RADST(12)»SFsSFCUT{12},SHHAXP, SHHINP,

THUT(12) e VINDUL2 Yo VELT{12)» VPATHT(50) s WART(12) s WCOMBPWEELT(12)»
WFRES) WFTOT» WFTO1ls HETO2, WFTRAP » WKLAND s XDESC» XGRLAN, FWGHAXs TOL »

1c

15

IMISSyIP(12) » IPHASE, IPLOT,IPRINT,IPRT(12)IPSIZE,»LPSTOL,IPSTOR,
IN(12)2IX{12)s KERRORsMILCOMs NCRUSESNLEGCLsNLEGCRyNLEGLOs NHISS,
NPATH, IDUMY (&)
DIMENSION ANS{4)
If (IPRTIIPHASE}aNE«O} WRITE (6,600}
25 &00 FLRHAT{ /7 /25H — ... ACCELERATIUN PHASE//)
IF {(HSTARTUIPHASE)«LT0,0) SHN=SHNT[IPHASE-1}
IF (MSTART(IPHASE)«GE«D3.0) SHMN=MSTART(IPHASE)
IF {HSTARTUIPHASE}sLTe0a0) HN=HNT{IPHASE=-1} \
IF (HSTART(IPHASE) +GE+040) HN=HSTART(IPHASE) (H2R3
INAL Pagp, 14

S 2¢

O =IhAn LN @ =M

30 CALL ATG2iHMp ANS) OF
ASANS (4] e POOR g
RHD=ANS (1) QUALITY
TEMP=1l48%ANS{3}
SQTEMP=SQRT{TEMF)
35 IPS=IP(IPHASE}
IAD=8
C===——CUMPUTE IMTEGRALS SUMWF AND SUMDT BY TRAPEZDIDAL RULE
SUMKF=Q,.0
SUKDT=040
&¢ XACCEL=0,0
TIMECR=0Q,0
FUELCR=0,0
WF=0.0
TIME=QW 0
45 LEG=Q
IF (IPRT(IPHASE)-EQ.O} 60 7O 10
WRITE (62601) LEGsHNsAsRHO»TEMP» SUMKF»SUMDT»SMNy W TAD: IPS
601 FORMATI 74X, 5HLEG =I2/5Xs4HHN mE14e7y6Xs3HA ®E14aT24Xs
1 SHRHD =El%e7»3XpOHTENP =E144722Xp THSUMKF =E1%«7/2X» THSUMDT =,
5C ? ElhaTr4Xs5HSMN =EL14,7:6Xs3HH =E14a794Xy5HIAD =12,16XsSHIPS =12/)
10 IF (MSTART(IPHASE)GE.MEND(IPHASE)}) GO 10 120
IF (SMNT(IPHASE~1)}.GE«MEND{IPHASE}) GO YO 120
Cm=——==~START OF LCOF.
- 26 LEGxLEG+1
55 IF (LEG.GT.50} GO 7O 8O0
CALL TRAJDL(2}
CALL PROP({ICALC»NERROR»IGEDsKGPRNT}

43




SUBROUTINE ACCEL 7a/76 QPT=2 FTN 4.5+410 05

If (NERRUR.GE.2) RETURN
CALL TRAJOI(1)
60 Th=THRUST#EN -
TNU=THRSTU*EN
VEL* SHN*A
30 ClL=2Zo*y/ {RHO*SWINGH*VEL**2)
CALL TRAJO01(2)
65 CALL AERD{ICALCsNERRORs IGED)KGPRNT)
IF (NERRORJGEs2)} RETURN
CALL TRAJOL(1}
DENDM=TN*COS{ALPHA/5743)— 4 S*¥CD*RHO¥SYINGHVEL##2
. YWF=SFC*TN/DENONM
76 : YUT=1./DENDH
IF {((YWFeGTe0s0)sANDW{YDT4GTa0.0}) GO TO 50
DTIKE=60.
DFUEL=TN#SFC*DTINE/3600
W=wW-DFUEL
75 IF (KeGTeWPL) GO TD %0
IF {KERROR,EQ.2} WRITE (65602) IPHASEsLEG
602  FORMAT(//26H W.LE.WPL IN ACCEL. PHASE=s12,7H  LEGw=,I2/)
RETURN
40 DXCR=VEL*DTIME/ 6080,
8¢ TIKECRs{TIMECR4DTIME) /60
FUELCR=FUELCR+DFUEL
XACCEL=XACCEL+DXCR
60 TO 30
50 IF (LEG«EQ.1) 60 TO 60
85 SUHRF=SUMWE+e5%{ YWF+YWFP) % { SHN~SHNP )
SUMDT=SUMDT+a5%{YDT+YDTP ) *{ SHN-SHNP)
DELX=475625#(YDT+YDTP)*(SHN~SHNP ) kVEL*W*SQTEHP /6080,
XACCEL=XACCEL+DELX
WFa(EXP(14525%SUNWE*SQTEMP /36004 ) =10 ) %W
90 DELWF=WF—WFP
W=W-DELWF
TIME=1.525%SUMDTASQTENP*W/60,
DELT=TIME=TINEP
60 IF (IPRTUIPHASE)«EQ.0) GO TO 70
95 WRITE (65603) LEGsTNsSFCoVELsSMNsALPHACL»CO,DENOMs YWEs YDTSUMNHE,
1 DELWF,SUHDT»DELT,DELX5XACCEL
603  FCRMAT{/4Xs5HLEG =I2/5Xs 4HTN ®E14e7s4X»5HSFC =E14475 4Xs
1 SHVEL =E14.7,4Xs5HSHN =E1447»2Xs THALPHA =E14.7/5Xs4HCL =E144755Xs
2 4HCD =EL4uT7s2X) THDENOM =E144Ts4XsSHYWF =EL144Ts4Xs5HYDT ~El4sT/
100 3 2X> THSUMWF =ELl447,2Xs THDELWF =ELl4o7,2Xy THSUHDT »El4a7s
4 3Xs GHDELT *E1l4e7»3Xp6HOELX =El4.7/1Xs BHXACCEL =E1447/)
C-~—~=-MAKE TEST TU SEE IF YDU ARE DONE. IF SO, JUMP QUT OF LOOP.
70 IF (SHN.GE.MEND(IPHASE}) GO TO 8O
YWFP=YWF
105 YDTP=YDT
SENF=SHN
WFP=WF
TIMEP=TIHE
IF (SHMuLE+eB7a0RaSHN3GE41a1) DELSHN*.05
110 IF (SMH«GT+e8T7eANDeSHNaLTs1a1] DELSHN=.02 .
SHN=SHN+DELSMN
IF (SHNJGEJHEND(IPHASE)) SMN=HEND(IPHASE)
C-=-=w-=END OF LOOP. GO BACK TO START OF LOOP.
60 TO 20
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SUBROUTINE ACCEL 76776 CPT=2 - FTN 4.5+410

115 C=—=-~FULL USED DURING ACCELERATION RUN
80  WF=WF+FUELCR
C~—-~-TIME ELAPSED DURING ACCELERATION RUN
. TIME=TIME+TIMECR
BLTIHE=BLTIME+TIME/60s 0
120 BLRANG=BLRANG+XACCEL RIGINAT;
IF (WeGTWWPL) GO TO 90 OF Poop
IF (KERROR.EQe2) WRITE (65604) IPHASE
604  FURMAT{/26H WeLE+WPL IN ACCEL. PHASE=»I2/)
RETURN
125 90 VEL=SMN*A ’
QUx o 5HRHOKVEL %2
o DXCRUS=DXCRUS+XACCEL*FLOAT{IX{IPHASE))
Cmmmem TEST FOR WEAPONS DRQGP
_ IF (IN(IPHASE},EQ.Q}. 60 TO_100. _. ,
130 N=N=WMISS 1
INS=0 o iE
C—-=~T£ST FOR BOKBS DROP
100 IF (IBCIPHASE),EQ.0} GO YO 110 .
WeW=-WBOMBS
135 IBS=0 _ L
C=~=--TEST FOR AMMO DROP
110 IF (IA{IPHASE).EQ.G} GO TO 120
= W WA MMUN
IAS=0.
14C 120 IF (IPRT(IPHASEV.EQ.0} 6O TO 130
WRITE (6,605) SUMWF»SUMDT»TIMEsVELs Qs XACCEL»DXCRUS,WFy W
605  FORMAT(/2Xs THSUNNF wEl&4aT792Xs THSUMDT =El4e7s3Xy GHTIHE =
1 El4sT»4XsSHVEL =E144756Xs3HQ =El4e7/1XsBHXACCEL =El4e751Xs
2 BHDXCRUS =El44755Xs4HNF =E14s756Xs3HN =EL407/)
145 130 SHNT(IPHASE)=xSHN |
HNT(1PHASE ) sHN ,
CLT{ IPHASE} =CL o X
ALPHAT { IPHASE ) =ALPHA :
WET(IPHASE) =i _ "
150 TIMET(IPHASE } = TIME K

VELT(IPHASE)=VEL
SFCTUIPHASE)=SFC
TNT{IPHASE}=TN
COT{IPHASE}=CD

155 RLDT{IPHASE)=RLD
WEELT{IPHASE) =W
WART (IPHASE)}=WTOT
QT(IPHASE) =Q
SFCUT(IPHASE)=5SFCU

160 TNUT(IPHASE}=TNU
CDINST{1PHASE }=CDINSP
PRTOTT(IPHASE }=PRTAT
XTCIPHASE) =XACCEL
RETURN

165 END
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in

—a
(]

15

20

25

30

35

40

45

50

600

c

SUBROUTINE COMBAT(ICALC»NERROR) IGEQ» KGPRNT)

REAL MSTART)NTH>NTURNSSLIFTsNZSyNZI»NZISTHNZIIT

COMMON /TRAJCM/ ALPHA»ARWs;CDsCDL,CDOsCLyDESLFsORAGSENsHNsKPy
RLD»SMN) IMAX s RANGE s SFCySHINGy THRUST» TWsULTLF» ws WAMMUN WE TANK
WFUEL s NG TONT s WMISSy WTOT, WPLWTy MSTARTIL12)»HSTART(12},TIN(12)»
PS1GT{12),TOOTSTCL12))NZST(12),PSIT{(L2)TOOTIT(L23,NZIT(L2)>
WBONBSyWFEXT»SFCUsTHRSTUSCOINSP,PRTOTAWKFUEL)CRMACH,FLTO»XL12) 4
FLLAND» TENDURsBLRANG,BLTIME,TIHNTD VIMTOZ2,wFTOs PNAMELI(LZ) s
PHNAMEZ{L12 ) SHNT(12Y, HNTL 12 sWFTCLZas TIMET(L2)»XT{22),CLT(12),
COT{12),ALPHAT(22)sCLITI12)sCDITC(12)sALPHIT(12) ¥ FUSEDyWLAND,
QTC12)sRLDT(L123»SFCTUL2)s TNT(L2FsCETL123DY(18)»
LAO,IPS»ITS,IWS2IBS,NPHASE»IDY (14)

COMMON JTRAJEX/S ALPIGT{12)}»CDINST(12)»CDLGT(12)CLLGT(12)sDECELY
DELHPsDELMP;DXCRUSHFLFAC)FRFURESHEND{12) s HENDURyHRAXPsHMINP »
HPATHT(50) s MERD{L 2} » FENDURINT(LZ2)»PRTOTT{12)sRADIT(12))
RADST(12),SFsSFCUT(L2) s SHMMAXP)SMHINP,
THNUTCL2)pVINDL{12) s VELT(12) 2 VPATHT{S0) pWAPT{12) s WCOHBPsWEELT(12)»
WERES»WFTOT ) WFTOL)WFTO2) WFTRAPY WKLAND# XDESC » XGRLAN, FWGHA X, TOL
WFIXEDs WGCALCs WPLyWGTO, DUMY {821, IA(12),IAS,IBI12)sIBREGy LENDUR,
IMISS»IP{12)s IPHASE» IPLOT»IPRINTH)IPRT(12)»IPSIZE,IPSTOL,IPSTOZ,
IW(12Y,I%(22) s KERRORsMILCOMy NCRUSE S NLEGCLoNLEGCRINLEGLOs NMISS,y
NPATHs IDURY (61

DIMENSION ANS(4}

HN=HSTARTUIPHASE)

IF (HSTART(IPHASE}4LTa0+01 HN#HNT{IPHASE~1}

CALL ATH2{HNsANS)

RHO=ANS (1)

A=ANS (4]

SHN=MSTART{IPHASE)

IF (MSTART(IPHASE)oLT40a0) SMHN=SHMNT(IPHASE-L)

VEL=SHN*A o

Q= ¢ H¥RHOFVEL & %2

Q5=Q#*SWING

ACOMB=0,.0

IF (IPRTUIPHASE}«NEe)} MRITE {62600) WyHN)RHO»A» SHNsVEL,Q,Q5,XCOMNB

FORHAT(//719H COMBAT PHASE//Y

O almren.we -

D=3V

.1 BXs3HW =Elé.Ts5Xs&HHN =El44Ts4X,5HRHD =El4aTs6Xs3HA =E1l4. 7y

2 4Xp5HSHN =E14,7/4XsSHVEL =E15447s6Xs3HQ =E14a75Xp4HAT =E14e 7y
3 Z2X»THXCOMB =E14.T7/1)

c

ONE G FLIGHT

[ e oo o e et i 1t e et

CLww/QS

140=8

CALL TRAJOL(2}
CALL AERO(ICALC,NERROR,IGEOsKGPRNT)
IF {NERROR«GEs2) RETURN

CALL TRAJOL(1)
DRAG=CD*QS ,
IPS=IP{IPHASE)
CALL TRAJOL(2)
CALL PROP{ICALCsNERROR, IGEDSKGPRNT)
IF {NERROR.GE+2) RETURN

CALL TRAJOL(1)
TN=THRUST*EN _
TNU= THR STU*EN
PS1G={ TN~DRAG}*VEL /¥

T R




ORIGTNAL, PAGE IS
OF POOR QUALITY

SUUBROUTINE COMBAT 76176 aPT=2 FTN 4,5+410 0t

6C

65

7C

73

86

BE

90

95

10¢C

105

110

PS1IGT(IPHASE)=PS1G _ . _. .
ALPIGT{IPHASE)})=ALPHA
CLIGT{IPHASE}=CL _
CL1GT(IPHASE)=CD
IF (IPRT(IPHASE}«EQ.0) GO 70O 10
WRITE (6,601) TAOsCLsCDsALPHASDRAGSIPSsTNsSFC»P516 ,
601 FORMATI/1Xs212HONE G FLIGHT// _4XpSHIAOD =]2s17Xs4HCL =El4.7s
1 5Xs4HCD =E1G+7T»2Xy THALPHA =E1447»3Xs6HDRAG =E14.7/
2 4XsSHIPS =Y2517Xp4HTN =E1l4e7p4Kp5HSFC =ELl%eTp3Xs6HPS1G =E14,7/)

c
C SUSTAINED TURNS
c
10 NI5=1.0Q)_ e e e e
IFIPS1G.LE«Ce) GO TO 40
IAO=4 .. e
CALL TRAJOL{Z)
CALL AERO{ICALC»NERRDRpIGED»KGPRNT)
If {NERROR.GE.2} RETURN
CALL TRAJOQLL1).
LIFT=CL*QS
C LOAD FACTOR L o
NZIS={LIFT+TN*SIN{ALPHA/S57.2958}) /K
IF {IPRT(IPHASE)}.EQ.D} GO TO 20
WRITE (6,6C2) IAD»CLsCDsALPHASLIFTINZS
£02 FORMAT(/1XsL5HSUSTAINED TURNS// 4XpS5HIAD =X2,17X»4HCL =E1l&,7s_
1 DXs4HCD =El14.7»2%» THALPHA =El%,.Ts3Rs6HLIFT =E14.7/
2 4X»5HNZS =El4.7/Y} .
20 IF {NZS.LE.DESLF)Y GO TO 30
IAQ=§
CALL TRAJDILZ}
CALL AERO(ICALC:WERROR,IGET,KGPRNT)
IF (NERROR-GE«2) RETURN
CALL TRAJOLI(1)
NZS=DESLF
IF (IPRTUIPHASE)WZEQ.Q) G0 TO 30 ]
WRITE (65503) IAQ»CLsCD»ALPHAPDESLFSNIS
663 FORMAT(/4XsSHIAD = 217X 4HCL =El144755Xp4HCD =El%.7»
1 2XsTHALPHA aEl&e7»2XsTHDESLF =El&4.7/4X»5HNZS =2El4.7/)
30 IF INIS«GTa.1l.0) GO 7O 50 N
4G IF {KERRORa.EQa.2} WRITE (6,604} IPHASE»NIS
604 FURMAT(/7/36H INSUFFICIENT LIFT IN COMBAT. PHASE=sI2s5Xs
1 4HNZS=s1PEllc4}
NZ§=1.001 )
WRITE {(6»605) NES
605 FORMATU /4% 5HNZS =E14.7/)
50 PHI=ARCOS{1.G/NZS)
C TURN RADIUS ,
RADLUS=VEL®*%2/{ 32+, 2*TAN{PHI})
€ TURNING TIME OR NUHBER OF TURNS
TIKE=TIM{IPHASE}
NTURNS=NT(IPHASE) _
IFf {TIMEWLE«O«0) TIME=NTURNS*RADIUS/{3.55%VEL)
IF {NTURNSJLE«O«Q)} NTURNS=9.554TIME*VEL/RADIUS
KCOMB=VEL*TIME*60 /6080,
BLTIME=BLYIME+TIME/60e
BLRANG=BLRANG+XCOHB
C FULL USED DURING TURNS
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135
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8.1

165

176G

SUBROUTINE COMEAT

e hdmemare gl MriveLadlunist Wosamseeseritasmeesl mnbimkipeus Faspwaal iGN BRATRINEE TSN S S S e bt
76/76  OPT=2 FIN 4,5+410 0? -
WF=SECH¥TN*TINEZ 60,

C COLMBAT ENERGY

&G6

6C

L

CE=3600.*WF*PS1G/{SFCHTN)

TDOTS=57.3%VEL/RADIUS

RALS=RADIUS

IF (IPRT{IPHASE}.EQ.0} GO TO 60

WRITE (6,606} PHI,RADIUS, TIME,NTURNSsWFsTDOTSs XCOMB
FORMAT(/4XsSHPHI =El447s1Xs8HRADIUS =E1l4.753Xs6HTINE sEl447s
1 1X>BHNTURNS =El&e7s5%, 4HWF =E14e7/2Xy THTDOTS =E1l4.7,
2 2X» THXCORB =El447/)

SHNT(IPHASE)}=5MN

HNT(IPHASE ) =HN

CLT(IPHASE) =CL _

ALPHAT { IPHASE )=ALPHA

WETUIPHASE }awF

VELT(IPHASE)=VEL -

TIMET{IPHASE)=TINE

SECT (IPHASE)=SFC

TNT{IPHASE)=TN

CDT(L1PHASE)=CD

RLOT{IPHASE)=RLD

WART{IPHASE)=NTOY

QT(IPHASE}=Q

SECUT{IPHASE) =5FCU

TNUT (IPHASE }=TNU B

COINST(IPHASE)=CDINSP

PRTOTT(IPHASE ) =PRTOT

XT(IPHASE)=XCOMB

TLOTST(IPHASE)=TDOTS

RADST(IPHASE)=RADS
NZSTUIPHASE}=NZS_ _
CET{IPHASE)=CE

C HAXIMUM TNSTANTANEQUS CONDITIENS

c

IAQ=5
CALL TRAJOL(2) . . . _
CALL AERO(ICALC,NERROR»IGED,KEPRNT)
IF (NERROR.GE.2) RETURN

CALL TRAJOL(1)
CLHAX=CL
LIFT=CLMAX*QS

C LOAD FACTOR

607

7t

NZI=(LIFT+TN¥SINCALAHA/5742956)) /W

IF (IPRT(IPHASE).EQ.0) GO TO 70

WRITE (6,607} IADsCLsCDyALPHA,LLFT,NZI

FORMAT(/1X, 19HINSTANTANEQUS TURNS// 4Xs5HIAD =I2,17Xs4HCL =El447s
1 5Xp4HCO =E1¢,7»2Xs THALPHA =El44Ts3X» 6HLIFT =E1l4a47/
2 &Xs5HNZL =El4eT4)

IF (NZI.LE.DESLF) GO 7O 80

1a0=6 N
CALL TRAJO1(2)
CALL AERO{ICALC,NERROR»IGEDsKGPRNT)
IF (NERROR.GE.2)} RETURN

CALL TRAJOI(L}
NZI=DESLF

IF (IPRTUIPHASE),EQ.0) GO TO 80
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iac

185

19¢

195

20¢C

20%

21¢

220

SUBROUTINE COMBAT 76776  OPT=g ) FTN 405410

€08

80

6C9

€ ps
90

NRITE (65608) IAUsCLsCDsALPHA;DESLFsNZI

FORMAT(/4XsSHIAQ =125 17X, %HCL =E14e755Xs4HCD =E14475
1 2X>THALPHA =E144752Xs7THDESLF =E14s7/4X SHNZI =El447/)

IF (NZL.6T.1.01 6O TQ 90

IF (KERRORMEQ.2) WRITE (65609) IPHASEsNZI

FGRMAT(//36H INSUFFICIENT LIFT IN COHBAT. PHASE=»I2,5X,
1 4HNZI=p1PELL.4).

RETURN

FOR MAXIMUM INSTANTANEOUS TURN RATE

DRAG=CD*05 8EIG]I~IAL PAGE IS
PSI* (TN#COS{ALPHA/57+3)~DRAG)*VEL/W " PO -
ALPHI=ALPHA OF QUALITY
CLISCL. _
COI=CD
PHI=ARCOS{1.0/NZI).

C MAXIMUM INSTANTANEQUS TURN RATE AND RADIUS

610
C TE
1co

¢ TE
11le

C
126

130
611
140

RADIUS=VEL %2/ (32.2%TAN(PHI)}
TDOTI=57.3%VEL ZRAUIUS
RADI=RADIUS __
WeW=WF
IF (MeGT.WPL} GO TO 100
IF (KERRORJEQ.2] WRITE (6,610) IPHASE
FURMAT(//727H HoLE«WPL IN COMBAT. PHASE=,I2}
RETURN

ST FOR WEAPONS DROP. . . _

IF (IW{IPHASE}.EG.0} GO TO 110
WaN-WHISS
InS=0

ST FOR BOMBS DROP
IF tIB{IPHASE}.EQ.G} GO TO 120
WeW=HBOMBS
165%0
TEST FOR AMND DROP
IF (IACIPHASE)«EQ.0) GO TO 130
W= W—NA MMUN
IAS=0
IF {IPRT{IPHASE).EQ.0) GO TO 140
WRITE (65611) DRAGsPSI;PHI,RADIUS,TDOT Iy
FORMAT(/3Xs EHDRAG ®El1%4a7s4XsSHPSI wElha7s4Xs SHPHI =Elb,7s

1 1Xs8HRADIUS =E1447s2Xs 7THTOOTI =E1447//6Xs3HN =ELléo7/)
WEELT(IPHASE I =¥
PSIT{IPHASE ) =PSI
TDOTIT(IPHASE}=TDOTI _

RADIT{IPHASE)=RADI
NZIT(IPHASE)=NZI
ALPHIT(IPHASE ) wALPHI
CLIT(IPHASE}=CLI
COIT{IPHASE)=CDI
RETURN

END
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i SUBROUTINE LOITER 70076 UPT=2 FTN 4.5+410
1 SUBKMOUTINE LOITER{ICALC,NERROR,IGEQ,KGPRNT)
REAL MSTART,KP,NZLOIT
COMMGN /TRAJCH/ ALPHA»ARW,CDsCDL,»CDDsCLsDESLF,DRAGEN,HNs KPy
1 RLD»SHN,QMAXsRANGEsSFCaSWINGs THRUST s TWsULTLF»Ws WAHMUN» WE TANK,
5 2 WFUELsWSTONT s WMISSsHTOT,»HPLWT, MSTARTE{12}sHSTART(12)sTIMI 12}
3 PS1GT(12},TDOTSTI(12},NZST({12)}sPSIT(12)sTDOTITI12}sNZITIL2]
& WBOMBSsNWFEXT»SFCUSTHRSTUSCOINSP,PRTOT »WKFUELSCRMACHFLTO»X(12),
5 FLLAND TENDURs BLRANG,BLTINE, TINTI1» TIMTOZ2, WFTOs PNAHEL (12),
& PNAMEZ(12)sSMNT(12)sHNT(12)pWFTIL121, TIMET(12)5XT(12),CLT112),
1€ 7 COT(12)sALPHAT{12),CLIT(12)>CDIT(12)sALPHIT{12)»KFUSEDs>4LAND>
8 CTU12),RLDTILZ2)sSFCT(12),TNTI12),CET(12),DY(18),
G IADSIPS,»ITSyIWSSIBSsNPHASE,IDY(14)
CUMMUN /TRAJEX/ ALPLGT(12),CDINST(12),CDL6T{12},CL16T{12),0ECEL,
1 DELHP,DELMP,DXCRUSsFLFACsFRFURESHEND(12) sHENDURsHMAXPHHINP »
15 2 HPATHT(S5U)pMEND{12) s MENDUR,NT{12),PRTOTTIL2),RADIT(22),
3 RADST(12)sSFsSFCUT{12)2SHHAXP, SHHINP,
4 TNUT{12),VIND{12)sVELT(12),VPATHT(50), HART(12)s NCOMBP,HEELT(12)s
5 WFRESs,WFTOT)WFTOLpWFTO2, WFTRAP» HKLAND » XDESC» XGRLAN FHGHA X5 TOL s
6 WFIXEDsWGCALCs WPLoWGTOsDUMY(82)sLA(12),1AS, IB(22),IBREG, IENDUR,
20 7 IMISS;IP(12)sIPHASEIPLOT,IPRINTSIPRTILZ}IPSIZEIPSTOL,IPSTOZ,
8 IW(12),IX(12),KERROR,MILCOM) NCRUSEsNLEGCLsNLEGCRyNLEGLO, NMISS,
G NPATHs IDUMY( 6}
DIMENSION ANS{4}>HNTAB(10),SHTAB(10)
DATA HNTAB/06s50004520000¢515000422003545250004530000.5
3 23 1 350004,37000.,100000./
| DATA SHTAB/345004532900453140045305004529400.22820062271104s
: 1 2595045209C0+520900.7
DATA DMON/C.0/
IF 'IPRTU{IPHASE}.NE.Q) WRITE (6,600}
36 660  FORMAT(///19H LOITER PHASEZ/)
I1PSx4 £
SHNIN=MSTART{IPHASE) "
IF (MSTART{IPHASE)}«LTa0e0) SHNIN=SHNT({IPHASE~1} -
SHN=SHNIN E
35 HN=HSTART(IPHASE) ) i
; IF (HSTART(IPHASE)«LTa0.0) HNaHNT(IPHASE-1) \
; If {IENDURWEQsQ+OR.HSTART(IPHASE)WNK.0.0} GO TO 10
5 CALL GOLDEN(20DCas 650004225125 X%sYs NERRORs IGEOsKGPRNT) :
} IF {NERRDOR4GE.2) RETURN ;
8 4C hN=XX :
‘ 10 CALL AT&Z(HN»ANS}
RHO=ANS(1)
A=ANS (4) o i
VEL=SMN*A
45 IF {SHN.GTeCa0} CLx2e*w/ (RHO*SWINGKVEL $%2)
TIME=TIM({IPHASE)
NLEGS=TIME/&D.+1.0
IF (NLEGS+LTal} NLEGS=1
IF (NLEGS.GT.6) NLEGS=6
5¢ IF (NLEGLD.GT.0} NLEGS=NLEGLO
DELT=TIME/FLOAT(NLEGS)
hWE=0 W0 f
XLOIT=0.0 - ;
IF (IPRT{LPHASE}.EQ.0) GO TO 20 =
55 WEITE (6556G1) SHNINsSHNsHNsRHO»AsVELsCLyTIME,NLEGS,DELT»WF,yXLOIT
601  FORMAT{/2X»THSHNIN =El&e7s4X,5HSHN xEL&47»5Xs 4HHN =
1 E14e754Xs5HRHO =E144756Xs3HA =EL4aT/4Xs5HVEL =E14,755X»4HCL =, .
50

" R
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SUBROUTINE LOITER 76176 gPT=2 . FTN 4.5+410 05

{

2 El4eTs3Xs 6HTIME =E14o7»2Xs THNLEGS =12515K, 6HDELT =Elés7/5Xs
3 4HWF =ELl4a7s2Xs THXLULT “El4e7/)
60 20 DO 90 LEGa=lsNLEGS
If [SHNINaGTa0.0) GO TO 30
Ce~———PERFORM OPTIMUM LOITER MACH NO. SEARCH.
CALL GOLDER(a32:9933s8s XX Y)NERRORy IGEUsKGPRNT]
IF {(NERRJMN.GE«2) RETURNM
&5 SMN=XX
VEL=SHN*A
1F {LEG.EQ,1) CLDUM=2o%d/(RHOXSHINGHVEL#%2)
CLCLOUM
60 TO 40
7¢ C——-GPTION TO INCREASE ALTITUDE AS A/C WEIGHT DECREASES, MACH KEPT CONST
30  RHOL=RHO ;
RHUZ=2+ #H/ (CLESWINGKVEL#%2) g
CALL TAINT{HNTABsSHTABsHN»SH»10s1sNERR»DNON)
HN=HN+2 o *SH* {RHO1~RHOZ2) / (EHO1+RHG2)
75 CALL AT62{HNs ANS)
AxANS(4)
VELuSHN¥A
RHO2, %W/ {CL*SHINGHVEL*#2)
C-==END OF INCREASE ALTITUDE OPTION
BC 40  1AD=6 _
CALL TRAJOL(2) .
CALL AERQ{ICALCsNERROR»IGEDsKGPRNT} ORIGINAL PAGE I8
If {NERROR.GE«2) RETURN OF POOR QUALITY
CaLL TRAJOILI1} - . .
85 DRAG= 4 S¥RHOFSUHING*COHVYEL %22 =
CALL TRAJO1(2) K
CALL PROP{ICALC,NERRORs IGEOsKGPRNT)
IF (NERROR.GE.2) RETURN a
CALL TRAJOL{1} ;

9¢ TN=THRUST*EN ;
TNU=THRSTU*ER ﬂ
C-~-———CHECK LOITER RADIUS. B

RALODIT+X{IPHASE)

IF (RALDITeLE-D«2) GO TO &0 _ )
a5 NZLOIT=( o S5%CLARHO*SHINGEVEL**2+TN*SIN{ALPHA/ST.3)) /N

IF (NZLOIT.LTele2000)) NZLOIT=1.00001

COSPHIn)./NZLOIT

{=====RADIUS FOR OPTIMUM LOITER

RLOIT={ G, L1E—~6%VEL*%2*%COSPHI}/SQRT{1.~COSPHI®*2)
ac 1F (RLOIT<LE.RALOIT} GO TO 60

Do 50 J=1,3

DRAGP=DRAG

CLe{R/{SWING* ,S%RHO*VEL*®*2 )} ) 5SQRT{La+{ 50 LILE~G*YELA%2 /RALOIT)®*2]

1A0=8
13 CALL TRAJD1(2}

CALL AERD{ICALCHNERRORSIGEG2KGPRNT)

IF (NERRORLGE«2} RETURN

CALL TRAJO1I{1}

DRAG= o GRHHOFSWINGHCDRVEL *%2
1cC IFE (ABS{DRAG/DRAGP=1.,0}:LE«0.0Q3)} GQ TO 60

IF {JsEQ43) WRITE {6602) IPHASESLEG

602 FORMAT(//55H INSUFFICIENT THRUST FOR REQUIRED LOITER RADIUS, PHASE R
1%,12:,7H LEG=pI2/) v
CALL TRAJ21(2} i\
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SUBROUTINE LCITEK TL/7E UPT=2 FIN 4,5+410 05

50
6

603

70

e0u

ac
EC5

9G

CALL PROP{ICALC,NERRORIGLO,KGPRNT)
1f (NERROR.GE«2) RETURN
CALL TRAJILI(LR)
ThsTHRUST*EN
TonU=THRSTU*EN
CUNT INUE
TEST=DRAG/THN
IF CrABSITEST=1a0)eLEalo05) o ANDS (SHNINLJLELILU))} GO TO 70
IF (TEST.GT+140} TN=DRAG
CO=? ¥ TN/ {ckHUORSWINGHRVEL*%2)
DEAG= . S#¥RHL*SwING*CD*FYEL**2
IF (KERRURLEQW2) WRITE {(6,603) IPHASESLEG»TEST
FCRMAT(//717h IN LOITERy PHASE»IZ2sirdy LEGsIZs8H) DRAG =,Fb043»
1 7H OF TN./23H CD CHANGED TO MATCH THRUST./)
DELWF=SFC2Th#DELT/60.,
WE=wWE+DELWF
Wen—0ELWF
DELX=VEL*DELT#60./6280,
XLOIT=RLUIT+DELX
If (IPRT{IPHASE).EQ.O} GO TO 80
whlTc (Br604) LEGrSHMNIN)SHN,ALPHAICL,CUDsCUO»KPsRHOL,RHOZ2,» SHyHN A
1 FHOPVELSDRAG) TNy DELNF ) FyWsDELAs XLOIT,SFCNILOIT,COSPHI,RLOIT
FURMAT(/4XsSHLEG =I2/2Xs THSHNIN sEL4,T754X%s3HAMN =El4 .7
2X3 7THALPHA =EY4.7»5X34HCL =E144T724X%Xs5HCD0 =€19.7/5%X24HCO =ElG.T7»
EX,4HKP =E1l4.753%6rRHOL =El4.7,3X5;6HRHO2 mEl4a725Xp4H5SH =El4,.7/
5Xs4HHN 2E14.750X23HA =zE14+ 734X SHRHO =£l9eToaXs SHVEL 221447
3X»OHORAG =14 ,7/5%X24HTN =xELqu 722X, THDELWF =E14.T7»5Xs4HNF x£19.7»
EXr3HW ®BEla4aTs3Xs6HDELX =E1&.T/2XsTHXLOIT 2El447,4X3SHSFC #E34.7»
1 -BHNZLOIT =E14.72LXpBHCOSPHI =214 .7»2X%X» PHRLCIT =tla,.7/)
IF (weGT.wPL) GO TU 90
Iv (KERRURWEGo2) WRITE (06,6951 IPHASESLEG
FCRMAT(2/27H wWalBawPL IN LOITER. PHASE=I2,7H LEGm,I2/)
KETULZN
CONTINUE
Qe s S*RHO*YEL$%2
BLTIMECSLTIHETIMEZEO,.
BLRANG=BLRANGH+XLOIT

o pw Mo

C—-——=TEST FIR Wt APONS DROP

€
1lio0

126

IfF (Ix(IPHASE).EQ.O0) GO TO 100
WER-WHISS
I%5=0

~TEST FOR AQMBS DROP

IF (IB{IPHASE).EQ.0Q) GO TO 110
WEw—dB0HBS

IBS=Q

TEST FUOR AMMO ODROP

If (IAUIPAASE)}.EQ.Q) GO TO 120
W=w—WANNUN

IAS=]

SHNT{IPHASE }=3SHN

HNTUIPHASE }=HN

CLT{IPHASE}=CL
ALPHAT{IPHASE}=ALPHA
WET(EIPHASE ) =WF
TIMET{IPHASE)=TIME
VELT{IPHASE)=VEL
SFCT(IPHASE)=SFC

52
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SUBRDUTINE LOITER TalTe  OPT=2 FTN 445+410

TNTCIPHASE)=TN
COTUIPHASE) =CD
RLDTL{IPHASE)=RLD

- 175 WEELT{IPHASE) =W
WARTI(IPHASE )=WTOT . : -
QT(IPHASE) =G T
SFCUT{IPHASE)}=SFCU
TNUT{IPHASE}=TNU

18C CDINST(IPHASE)=CDINSP

PRTOTT(IPHASE)=PRTOT

XTUIPHASE) =XLOIT . ,
RETURN DRIGINATL PAGE IS

END e ____ OF POOR QUALITY
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SUBROUTINE DESCNT

L = AN B ) RS

O D=t trund Who -

1
2

76776 OPT=2 FIN 445+410 {

SUBROUTINE DESCNT(ICALC»NERRORS IGEO»XGPRNT?
REAL KP "
COMHON /TRAJCHM/ ALPHA»ARMCD»CDL>CDOpCLyDESLF»DRAGEENsHNs KPy
RLD»SMNsQRAX;RANGE» SFC»SHING» THRUST » TWoULTLF » W WAMMUN, WETANKS
WFUELs WGTOWT s WHISS ) WTOT) HPLWTs MSTART(IZ)I HSTART(12),TIN(12))
PSIGT(12),TDOTST{12}sNIST(L2)PSITL12),TROTIT(I2)sNZIIT(12])>
WBOMBS yWFEXT»SFCU; THRSTUS CDINSPsPRTOTs KKFUEL pCRHACHFLTGsX(12) >
FLLAND»TENDURBLRANG »BLTIME»TIHTOLsTIKTO2)WFTOsPHAMEL{12 ),
PNAMEZ{12)SMNT(12sHNTL12) s WFT{L12)» TIMET(12)»XT(12),CLT(12)>
COT(12)pALPHAT(L2)sCLIT(12)sCOITLL2)» ALPHIT(12) s WFUSED,WLANDS
QTC12)},RLOTCL12)» SFCT(L2)s TNT(12)sCET(12)sDY(18)s
IAG,IPS»ITSo IWS,IBSy NPHASESIDY (14}
COMMON FTRAJEX/ ALPLIGT{12)»CDINST(12}sCD1GF(12)sCL1GT(12)sDECEL»
DELHPeDELHP» DXCRUS, FLFAC: FRFURESHEND{ 12) sHENDUR s HMAXP s HHINP 5
HPATHT(50} s MENDELIZ)» MENDURsNT{ 123 PRYOTT{12}2RADIT(12])>
FPADST{12}sSFsSFCUT{L2)s»SHNAXP»SHMINP,
THUT(12) s VIND(L2 )+ VELTLL2) s VPATHT(50) s wART{12) s WCOHBPs WEELT(1R)»
WFRESH)WFTOT, WFTOLl»WFTO2s WFTRAP » WKL AN » XDESC» XGRLANSFHGMA X, TOL »
RFIXEDsWGCALC A WPL o WGTOsDUMY(B2)»IALLT)»IASsIB{12)»IBREGs IENDURS
IMISS»IP(22)»IPHASEs IPLOT» IPRINTIPRTIL2i,IPSIZE-IPSTOL,IPSTO2,
In(12) 2 IX(22) s KERRORJHILCOMaNCRUSESNLEGCLJNLEGCRINLEGLO» NMISS»
NPATH, IDUKAY(nL}
DIMENSION ANS{4}
IF {IPRT(IPHASE)«NEWLO) HRITE {6,600)
FORMAT(///20H i DESCGNT PHASE//Z)
HNINT®HNT{IPHASE=1)}
HNFIN=HEND({IPHASE}
IPS=5
VEL=VELT{IPHASE-11}
NLEGS®=5
DELH=[HNFIN=HNINT } /FLOAT (NLEGS}
HN=HNINT
TIME=0,0
HF*O-O
XDESC=0.0
IF (IPRT(IPHASE).EG.0) GO TO 10
WRITE (626C1) HNINT,HNFINsCLsRLD»VEL»HN)DELT» TIME» XDESCsWF
FORMAT(/2Xs THHNINT =Elé4,7p2Xs THHNFIN =El%e7»5Xa4HCL =
E146724XsBHRLD =El4e7s4Xs53HYEL %El4eT7/5XKs4HHN =E1447»3%Xs 6HDELT =,
El4c753X»SHTIME =ElaoeTs2Xs THXDESC =El4.7»5Xs4HWF =E14.7/)
B0 30 LEG=1,NLEGS
CALL ATG62(HNsANS)
REHO=ANS {1}
AzANS(4}
SMN=VEL/A ;
CALL TRAJII(2) ;
CALL PROP{ICALC,NERROR,IGEQ,KGPRNT] ’
IF (NERROR. .s2) RETURN 5
CALL TRAJOL.(1} .
Th=THRUST*EN
TNU=THRSTU%EN
1a0=9 * ‘
CALL TRAJU1I(2)
CALL AERQO(ICALC,NERROR,IGED,KGPRNT!}
I+ {NERROR.GE«.2) RETURN
CALL TRAJIII1} .
CL=SQRT{CDU/KP)

54




. SUBROUTINE DESCNT 786176 OpT=2 FTN 4. 5+410 b5

SING=2. #C00/CL
_ CUSG=SQRT LS ING**2)
- 6¢ VEL=SQRT{ 2« *W*COSG/{ CLASWING*RHD) ) .
DELTx=DELH/ {VEL#SING)
; TIME=TIME+DELT/ 600 (u{ﬁgﬂiAI,zyagﬁ;Is
| DELWE=SFCHTN*DELT/3600. OF POOR quiat,
WEsWF+DELJE ¢ ITY
65 BELX=VEL#DELT*COSG/ 5080,
XDESC=XDESC+DELX
HN=HN+DELH -
N=W-DELWE b
IF (IPRT(LIPHASE).EQ.0) GO TO 20
7C WRITE (65602} LEGsRHOsA»SHNyTNsSFCyUELVsVELy COSGy SING» DELT T IHE, i
1 DELX»XDESCsHNs CLyCDpKPsDELWFskF ¥ -
602  FLRMAT(/4Xs5HLEG «1274Xs5HRHD =E14.Ts6Xs3HA wElheTs4Xs
SHSMN =E14.755Xs4HTN =E140754Xs SHSFC =Elée7/3%5s 6HDELV *E14s7s4Xs
SHVEL ®El4s7s3Xs6HCOSG XElke 7y 3Xs 6HSING =E1447»3X, 6HDELT =E14.7/
3%y GHTIHE =EldeTs3XsGHDELX wEléa7s2Xp THXDESC =E14a75Xs4HHN =,
E14eTs 5Ky 4HCL #E14eT/5%s 4HCD =ELheTs5Xs 4HKP =ElkaeTs 2Xs THDELWE =,
El4eTs5Xs4HWE *ELldaTs6Xs 3HW =E1427/) |
26 IF (WeGT.WPL) GO TO 30 ;
IF (KERROR.EQ.2) WRITE (65603) IPHASE,LEG '
80 603  FORMAT{//28H weLEoWwPL IN DESCENT. PHASE=»I2s7H LEG=,I2/)
RETURN
30  CONTINUE
CALL AT62(HN» ANS)
A<ANS (&)
85 SHN=VEL/A
RHG=ANS (1)
Q%o SHRHOFVEL k2
BLTIMe=BLTIME+TIME/Z60. |
BLRANG=BLRANG+XDESC ;
90 Cm=m—==TE5T FOR WEAPONS DROP _ 4
IF (IW({IPHASE}.EQ.0} GO TO 40 ?
H=W—~WHISS ‘ :
InS=0
— TEST FOR BOHBS DROP .
95 4C  IF (IBUIPHASE).£Q.0) 60 TO 50
WxW=WBOMBS
185=0
Quem=—TEST FOR AHHO DROP
50 IF (IACIPHASE}eEQeG) GO TO 60
10¢ W W= RA B HUN
1AS=0
60  IF {IPRT(IPHASE).EQ.0) GO 7O 70
WRITE (656041 HNsAsSHNsRHOsQpDXCRUS o
604 FORMAT(/5Xs4HHN =ElhaTs6Xs3HA =Elhe7r&Xs SHSHN ¥E1l4e7s
105 1 4X»5HRHO =El4e7s6Xs3HQ 9El4,771XsBHDXCRUS =Elhe7?56Xs3HY =E1447/7)
70 SMNTCIPHASE)=SHN
HNT(IPHASE ) =HN
CLTUIPHASE)=CL -
ALPHATUIPHASE }=ALPHA i
- 11¢ WFT(IPHASE ) =WF N o
TIMETCIPHASE ) »TINE 2
VELT{IPHASE}=VEL , . \
SFCT(IPHASE}=SFC . £
. TNT(IPHASE}=IN ‘ N

A'J'ru’, %
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115

1z2c

125

suakaur;ns DESCNT 76/76 DOPT=z

CLY(IPHASE)=CD
RLDT{IPHASE)=RLD
WEELTUIPHASE) =W
WART(IPHASE ;=4TOT
QT(IPHASE}=Q
SFCUT{IPHASE)=5SFCU
TNUT(IPHASE)=TNU
CDINST(IPHASE)=CDINSP
PRTIOTT(IPHASE ) =PRTOT
XT{IPHASE}=XDESC
RPETURN

EkD
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SUBROUTINE PATHS T6/76 0PT=2 FTN 4.5+410 05
° 1 SUBRUUTINE PATHS(ICALC,NERROR,IGEODsXGPRNT]
FEAL kP

COMHON /TRAJCM/ ALPHA»ARW»CD»CDLyCDOsCLsDESLFsDRAGSENSHN,KP
RLDs SMNsQMAXSRANGESSFCoSWINGy THRUST» TWsULTLF s Wy WAMMUNSWE TANK S
WFUELs NGTOWT s WHISSsWTOT,WPLHTs HSTART( 122 s HSTART (12}, TIN{12),
PS1GT{12)s TDOTST(12}sNZST(12)sPSIT(12}>TUOTITI22),NZIT(12])s
wBOMBS s WFEXT» SFCU, THRSTU» CDINSP, PRTOT s wKFUELy CRMACHFLTOX(12) s
FLLAND» TENDURsBLRANGsBLTIME s TIHTOLs TIMIDZ»wFTOs PNARELI(12) 5
PNAMEZ(12) s SHNT(212) yHNT(12) s WFT{12, TIMET{12)sXT(12),CLT{12),
CDTU12)sALPHATILZ),CLIT{12)sCDITIL2) s ALPHIT{12) s WFUSEDsWLAND)
QTCL2)»RLOT(L2}sSFCTI12) s TNT{12)sCET(221,DY{18),
1AD,IPS»ITSsIMSyIBS, NPHASES IDY (14}

CUMMON /TRAJEX/Z ALPLGT{12),CDINST(12),CD16T(12),CL1GTI12)sDECEL>»
DELHP» DELMPs DXCRUS, FLFACS FRFURESHEND{ 12) s HENDUR s HMAXP s HHINP »
HPATHT(50) » MEND({12) s MENDUR,NT(12)» PRTOTT{12}sRADIT(12)»
FADST(12) »SFsSFCUT(12)s SHMAXP»SMMINP»
TNUT{12),VIND(12}sVELT(12),VPATHT{50) sWART(12)» WCOPBP,WEELT{12) s
NFRESsWFTGTsWFTOLsWF T2 WFTRAP » WKL AND» XDESC s XGRLAN, FHGMAXsTOL s
WFIXED» WGCALCo WPLs 4GTO, DUMY (82),1AC12) 5 1AS; IB{12)s IBREGs IENDUR,
IMISSsIP(12)s IPHASES IPLOTs IPRINTSIPRT {12} IPSIZE,IPSTOLs IPSTOZS
INC12),IX(12)»KERRORsMILLOMs NCRUSES ML EGCLs NLEGCRyNLEGLDs NHISS,
MPATHs IDUMY L 5)

GIMENSION ANS(4)

IPS=IP{IPHASE}

25 TIME=C,0

XPATH=040

kF’O-O

IF (IPRT{IFHASE)«NE+2) WRITE (635600) IPS,TIME,XPATHsWF,d

660  FGRMAT(///17H PATH PHASE/Z/4Xs5HIPS 2I2515Xs6HTIHE =E1l4e7s

3¢ 1 2XsTHXPATH =E14.755Xs4HWE =El&4 736Xy 3HW #E34e77)

DG 6t I=22NPATH :

LEGaI=] /

H1=HPATHT(I~1) f

H2wHPATHT{I)
3E Hi= o 5% (H1+HZ }

DELH=H2=H1 . ,

CALL AT62Z (HNyAKNS) ORIGINAL PAGE IS \

ic

el BUN o MU I EUR SV

[
hn

20

O @=JCh L=

RHO*ANS (1) OF POOR QUALITY
AxANS(4)

&C YhlaVPATHT(I~-1)
VM2=VYPATHT(I)
VH= ¥ {YM1+VH2) ' :
e MAKE TEST TOD SEE WHETHER VM IS MACH OR VELOCITY. ' i
IF (VMeGTW1lCo0) GO TO 10 )
45 ShN1=VYH1
SKNZ=VMZ
SHN= UM
VELI=SHNLI*A
VEL2=SHN2*%4A
5C VEL=SHN*A
GC 70 20
1c VELI=VH]
VEL2=VH2
VEL=VH
35 SPN1=VEL1/A
SHNZ=VELZ2/A
SH=VEL /A

P U
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SUBROUTINE PATHS 76/7 OFT=2 FTH 4.5+410 05

20 DELV=VEL2-VEL]
- CALL PRUP TD GET THNs SFCo.
60 CALL TRAJO1{Z}
CALL PROPUICALCsNERROR, IGED,KGPRNT)
IF {NERROR.GE«2) RETURN
CALL TRAJILLL)
TN=THRUST*EN
65 TNU=THRSTU#*EN
Cumw==~CALL AERD TO GET CDU» KP.
IAU=]
ALPHA=5.0
CALL TRadJOL(2)
7€ CALL AERO(ICALCsNERROR» IGEO,KGPRNT)
IF {NERROR.GE.2) RETURN
CALL TRAJQ1(1)
Q= E¥RHO*VEL*¥%2
QS=Q*SWING
75 Cl=Q5/w
C2mVEL*DELV/[3242%DELH}#140
C3=TN/H¥-Cl*CDO

TR

Cam{C2rEP)*%2
CH%SART(o25%Che*2—C4%C2/ (C1¥KP)+CH/CL¥%Z)
8C C~-—=~CALCULATE FIRST APPROXIMATION TO CLe.
CLL=SQRT{=o5%C4+C3/(CI*KP)+C5}
C——=—— CALL AERO TD GET CDy ALPHA. S
CL=CL1 ﬂ i
1A0=8 |
8% CALL TRAJOLLZ)

CALL AERU(ICALC»NERRORsIGED»KGPRNT) :
IF (NERROR.GE+.2) RETURN >
CALL TRALO1(1) ‘f
Ce=({TN/WI*COS(ALPHA/5T.3)-CL*CDI/C2
9L C=====CALCULATE SECOND APPROXIMATION TO Cla
CL2=SQRT(Ll4—CE**2}/CL
C»=-==CALL AERU TG GET CDs ALPHA.
cL=CL2 -
CALL TRAJDL(2) . . . o
95 CALL AERO{ICALC)NERRORs IGEC»KGPRNT)
IF (MERROR.GE.2} RETURN
CALL TRAJDL(1)
C==-==CALCULATE FLIGHT PATH ANGLE.
SING={(TN/W)*COS(ALPHA/5743)-CL*CL) /C2
10G IF ({SING«GE+0a0)aDR4(DELH.LEL0.01) GO TO 30
NERRUR=Z2
WRITE (656C1) IPHASE,LEG :
601  FORMATI/////33H #*%&¥FATAL ERROR IM PATHs PHASEwy I2,3Xp4HLEG=, 127 8
1 41H ** &% INSUFFICIENT THRUST TO FuotOW PATHW//Z2/1) 8
L0% RETURN
30 IF {5INGaGTalaD} SING=1.0 _
Gmrmmm CHECK CAPABILITY T MATCH PATH ALTITUDE.
DELHC=VEL*DELYXSING/ (32, 2% SING*¥C2-5ING}) :
IE (ABS({DELHC-DELH)/DELH}sLEJDs2} GO TU 40 = |t
110 NERROR=2 _ !
WRITE (626C2) IPHASE,LEG 4
602  FORMATE/////33H *+#%%FATAL ERROR IN PATHs PHASE=»I2,3X»&HLEG=s12/ :
1 44H ®#&kkPATH ALTITUDE DEVIATION EXCEEDS LIMITSZ/7//) .
RETURN

58
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SUBROUTINE PATHS 76176 grT=2 FTN 4o5+410 05

. 15 40 DELT=DELH/ {VEL*SING)
CDSG=SQRT{1e~SING##2)
DELX=VEL*OELT*COSG/ 6080 Z”ER§H¢AI;;¥4
DELWF= TN¥SFC*DELT/ 3600+ OF pogp i 20
. TIME=TINE4DEL T/600 QUALITY
2¢ XPATH=XPATH+DELX
WF=RF+DELWE
W= w=DEL WF
IF {IPRT(IPHASE}EQ.0) GO TO 50
WRITE (65603) LEGsHLsH2oHN)DELH»SHNLsSHN2s SHN2VELL,VELZ2sVELSDELY,
28 1 RHOs A TNs SFCoALPHACDOsKP,QyC1sC2sC35C45C5,CL1sCHCL2,CLsCDs
2 SING»CDOSG,DELHCsDELT,DELXsDELYFsTIMEs XPATHs WF s ¥
603  FORMAT(/1XsSHLEG =I2/5Xs4HHL =E1447»5Xp4HH2 =E1l4eT»5Xs4HHN xE16s 75
3Xs 6HDELH =E144753Xs6HSMNL 2ELl4s 773Xs 6HSHNZ mE14e7s4Xs SHEMN =
El44753Xs 6HVELL =El&e7s3Xs GHVEL2 mE1l&e7s4Xy SHVEL aE14e7/
3% GHDELY =E144754Xs 5HRHOD =El4.7»6Xs3HA =EL144755Xs4HTN =El4e75
4Xs5HSFC =E14e7/2Xs THALPHA =E1&eTs4Xy SHCDU =E14e7s5Xp4HKP sE1l4s7s
EX»3HQ =El1%e7s5Ks 4HCL =E14.7/5Xs4HC2 2E14a755X54HC3 =Elhe7s
5Xs 4HC4 =E14e735Xp4HCS =El&e7s4Xp5HCLL EL4e7/5XKp4HCE %ELldeTs
4X3 5HCL2 =El%a7s5Ks4HCL =EL14s755Xs4HCD =El4.T»3Xs6HSING =E16e7/
3X)GHCOSG =El4e7s2Ks THDELHC =El&e7s3Xs6HDELT aE14o753X,6HDELX =
E14a7s2Xs THDELWF ®E14e7/3Xs6HTIME nELb4aT7s2Xs THXPATH SElke Ts
S5X» 4HWF xE14e7506Xs3HN xE14a7/)
50 IF (WeGTowPL) GO TO 60
1f (KERRUR.EQe2} WRITE (63604} IPHASEsLEG
40 604 FORMAT(//725H WeLEeWPL IN PATHs PHASE®»I2,7H  LEG=I2/)
RE TURN
66 CONTINUE
HN=H2
SHN=SMN2
45 VEL*VEL2
BLTIME=BLTIME+TIME/60.
BLRANG=BLRANG+XPATH
C—=—-~TEST FOR WEAPONS DROP
IF (IN(IPHASE!.EQeG) GO TO 70
5¢ WeH—=KMISS
IHS=0
a— TEST FOR BOMBS DROP
e IF (IB(LPHASE}.Ed.0) GO TO 80
W=w—WBOMBS
55 I1BS=U
— TEST FOR AMKD DROP
8G 1F (IA(IPHASE).EQ.G) 6O TO 90
W h=HANMUN
1AS=0
6C 90 IF {IPRT(IPHASE).EU.0} 60 TO 100
WRITE {6,6C5) WsHN»SHNs VEL
6G5  FORMATC(/6Ks3HW =El%e7s5Xs 4HHN 2EL1ho7s4Xs SHSMN =E14s7s
1 4X»SHVEL =EléeT/)
100 SFNT(IPHASE)=SHN
65 HNT{ IPHASE ) =HN
CLTCLPHASE}=CL
ALPHAT(IPHASE) =ALPHA
WFTiLPHASE)=WF
TIMET(IPHASE) =T IME
7C VELTCIPHASE = VEL
SECT (IPHASE )=SFC

3ac
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SUBROUTINE PATHS

167176 QpT=2

THT{IPHASE I=THN
COTI{IPHASE)=CD
RLOT(IPHASE}=RLD
REELT(IPHASE ) =W
HARTL{IPHASE)=WTOT
QT(IPHASE ) =0
SFCUT{IPHASE)=SFCU
TNUT{IPHASE = THY
COINST(IPHASE!}=CDINSP
PRTIOTTUIPHASE}=PRTOT
AT{IPHASE)=XPATH
RETURN

EnD

60

FTN 4.5+410




L

1¢

15

2C

25

30

35

4¢

5C

23

~

L

sCC

601

1C

602

il

e LT

~uINAL PAGE IS
UF.Pocutegualggg!

SUBRDUTINE TRAJLO 7al76 CPT=2 FTN 4.5+410 Q!

SULBROUTINE TRAJOD

QUTFLT OF RESULTS FROM TRAJECTORY ROUTINE

REAL NISTyNZITa»NILGsMENDUR,LOIT

COHMON /TRAJCM/ ALPHA»ARWsCDsCDLs>CDUsCL,DESLFsDRAGSENsHNsKP»
RLDsSMN» JRAX s RANGE» SFCy SHINGs THRUST»ThsULTLFpup WAMMUN, HETANKS
WFUEL s wGTOWT o WMISSywTOTsWPLATo MSTARTILI2Ys HSTART {12} TIN(1 2],
PSLIGTULZ2)»TDOTST(12) o NZSTILR2}sPSIT(22),TDOTITIIZ2)»NIITILE),
wBOMBS s WFEXT»SFCUTHRSTUCOINSPsPRTOT» WKFUEL»CRMACH,FLTOs X(12) >
FLLAND sy TENDURSBLRANG,BLTIRE>TIMTIL>TINTOE» e FTO>PNAMEL(12) 5
PNAME2()12) s SHMTIL2)sHNT {12 ) WFT{L2)» TINET(L 25 XT{22},CLT(22)>
CDT{12),ALPHAT{12)»CLIT(12)oCDIT{L2}, ALPHIT{12)>WFUSED»WLANDS
QT{12},RLOT{IZ2Y,SFCTEL12I,TNT(L2),CET{12),0Y (28},

IAOsIPS,ITS, IMSsIBS,NPHASESIDY{14)

CLMBMON /TRAJEX/S ALPIGTI12),COINST{12)sCDIGT(12},CL16TL12}BECELS
LELHP» DELMPyDACRUS, FLFAC FRFURE,HEND(ZI2) p HENDURs HHAXP S HMINP »
HPATHT (50 )s HEND(12) s MENDURSNT(L12)»PRTOTT(22)}5RADIT(12]).
RADST(12)sSFSFCUT{L2)sSHMAXP» SHMINP,

TNUTIL2)s WIND{12)VELT{12) »VPATHT(50) » WART(12)>WCOMBP,WEELT(12),
KFRESswFTOTo WFTOL> WFTO2» WFTRAPHWHLAND » RDESC» XGRLAN, FWGHAXsTOL 5
WFIXEDsWGCALCs WPLyWGTO»DUMY(82)5TA(22),IA5,IB(12)5IBREGy IENDUR,
IHISS»IP(12) s IPHASE IPLOT,IPRINTSIPRTI12)2IPSIZESIPSTOLIPSTOZ,
T(12)»IX(12) s KERROR,MILCOMs NCRUSESNLEGCL)NLEGCRy MLEGLO» NHISS,
KPATH, [OUMY(5)

DATA CUAMB/4HCOMB/

DATA LOIT/&HLOITY/

RRITE (556CC) LHISSsWPL

FORMATI1H1»24X»17HTRAJECTORY DUTPUT//

1 24X THHISSIONsI2s12H (PAYLOAD =2»FBeds4H LBL{Y

(ol e- BRI B BN PE WS ]

PalNacii ot Qe RN B BN SURN AV Y o

2 &7H PHASE M H CL ALPHA WEUEL TIHKE
3 VEL/9X,B7HSFCUI} THRUST(I) Co Ls0 W WA

4 O/9%X,57THSFCI{U) THRUST(U) CDINST PR

5%}

DD 1C IPHASE=1lsNPHASE
HMRITE (656017 PNAMEL(IPHASE)sPNAMEZ(IPHASE) » SHNT{IPHASE ),
1 HNTU{IPHASEY» CLTUIPHASE) JALPHAT(IPHASE)sWFT{IPHASE)»TIMET(IPHASE},
2 VELT(IPHASE) sSFCT(IPHASE) ,TRT{IPHASE) sCOT(IPHASE)Y»RLDOT{IPHASE])S
3 WEELT{IPHASE)» WART{IPHASE),QTIIPHASE) »SFCUT(IPHASE) p TNUTIIPHASE} s
4 CDINST{IPHASE) »PRTOTT(IPHASE) s XTLIPHASE}
FURMAT(/LXe2AGoF4e2pFlle0sFl0a4pFBoalsF10alsFB425FB4.0/
1 F13:02pFllo0sFl044sFB4s2pF1l06.15F8425F840/
2 F1342yF1Lle0aF1l0:%21B8X,FBa2,FB:c0)
CONTINUE
WRITE (65602) WFTOLlsWFTOT, WETOR2sWFEXTs WFUSEDy WFUELSWFRES,RFTRAP
FORMATU1H1,20Xs L1 2HFUEL SUMNARY/Z14H TAKEOFF FUEL/
1 SEsTHWFTOL =:FBe0p5Xs12HTOTAL FUEL =5FB8.0/
2 9%y THWFTOZ2 =,F840,5X512H EXTERNAL =,FB8.0/
3 16H MISSION FUEL =3FBe0s5Xs12H INTERNAL =,FB.0/
4 J16H RESERVE FUEL =,FB.0/16H TRAPPED FUEL #=:FB.0)
J=0
NZ1G=1.0
TDOT1G=2,0
RAD1G=0+0
PS5x040 o
DO 30 IPHASEs=1sNPHASE
IF (PNAMEL(IPHASE) .NEJCOMB) 60 TO 30
IF (4oNE,0) GO 10 20
WRITE (66030

= TR aagin i
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SUBROUTINE TRAJDO T6/76 OPT=2 FTH 4.5+4L10 e

6C3 FORMAT(///719Xs28HADDITIONAL COMBAT PARAMETERS/ /13X,
_ 1 B8HCONDITIGNS PS NZ TOOT RADIUS ALPHA cL CD}
60 Jxl
- 20 WRITE (65604) SHNT(IPHASE),PS1GT(IPHASE)sNZ1GsTDOTLIG,RADLIG» -
ALP1GT(IPHASE)sCLLGT{IPHASE)sCOLGT(IPHASE} s HNT{IFPHASEI2P3 5>
KZIST(IPHASE)»TDOTST(IPHASE}»RADST(IPHASE)»ALPHAT{IPHASE)»
CLT{IPHASE),CDTU{IPHASE}sPSIT{IPHASE ) NZIT{IPHASE)},TOOTITLIPHASE)s
RADIT{ {PHASE} s ALPHIT{IPHASE}pCLIT{IPHASE)»COITL{IPHASE)»
CET(IPHASE)
6&C4 FORMAT{/3H M=»F542»15H 1 G FLIGHTsFBalsFbo2pFTosZ2sFBoDaFT742s
1l F743sFB8s4/3H HesFba0»13H SUSTAINED»FO.1sF8e2sFTo2sFBa02FTo2s
2 FTe3sFBat/13Xs10HMAXe INST+sFBalyFbedrF702sFBu0sFT7e22FTa3sFBad/
7C 3 13X21S5HCOMBAT ENERGY =pEl3.6)
30 CONTINUE
WRITE {65605} BLTINEsBLRANGsFLTOsFLLAND,XGRLAMsWLAND,WGTOs¥>
1 MENDUR,HENDURs TENDUR

65

W W e

&es FCRMAT( /712X 23H BLOCK TIME =»FT7Te3s7H HOURS/
75 1 354 BLOCK RAMGE =pF7alp7H Me Red
2 35H TAKEOFF FIELD LENGTH{TOTAL RUN)} =:F7.0,6H FEET/
3 35H LANDING FIELD LENGTH{TOTAL RUN)} =sF7.UsHH FEET/
4 35H LANDING FIELD LENGTH(GROUND RUN} =sF7.0-,6H FEET/
> 35H WEIGHT FOR LANDING CALCULATEON =3FB.D»7H POUNDS/
8C & 35H TAKEOFF WEIGHT =3FB.,0»7H POUNDS?
7 35H LANDING WEIGHT =,78.0s7H POUNDS/
g 35H _ ENDURANCE MACH NO. =sFb.l/s
9 35H ENDURANCE ALTITUDE =»F7.Q»6H FEET/
1 35H ENDURANCE TIHKE wyF703>7H HOURS)
85 DO 40 IPHASE =1sNPHASE
IF (PNAMEL(IPHASE).NE.LGIT) GO TO 40
WRITE (62606} X(IPHASE)
606 FORRAT(20X,15HLOITER RADIUS #,f6.2,48H Ne Mol
&C CUNTINUE
9C RETURN

END

62
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SUBROUTINE TRPLOT 76476 OPT=2 FTN 4.5+410
&
1 SUBROUTINE TRPLOT{NERRORsIGECQ,KGPRNT)

REAL LIFTaNZIS,NZI
COMMON FTRAJCM/ ALPHA»ARHSCD»CDL»CDOsCLsDESLF2DRAGSENs HNpKP»
RLO SN JHAXs RANGE»SFCoSWINGaTHRUSTTHsULTLF y W WAMMUNS WETANK,
WFUELy HGTDWT s WMESS s WTOT o HPLWTo MSTART(12),HSTART(12),TIN(12) >
PS1GTI12},TOOTST{12},NISTE121sPSIT{12}»TOOTITI12)sNZIT{12}s
WBOMBS s KFEXT s SECUs THRSTUs COINSP»PRTOT» WKFUEL» CRMACH,FLTOs X112},
FLLAND» TENDUR»BLRANGsBLTIME, TIMTOL-TINTO2,HFTOsPNAMEL{12]} >
PNAMEZ{L12: s SHNTI(12oHNT {121 o RFT(L2 > TIMETI12) o XTE123,CLT12),
CDT{12),ALPHATEIR2)sCLITI12}>COIT(12)s ALPHIT{12), WFUSED,HLAND,
BT{12)-RLDT{L21SFCT{12),TNT(12)5CET(12)5DY(18}>»
IAQs IPSsITSsIWS»IBSsyHPHASESIDY (14) 2
COMMON JTRAJEX/ _ALPLETI12),COINSTE12),COIGT(12)sCLIGT(12}»DECEL,S o
DELHPsDELHP» DXCRUS) FLFACsFRFURESHEND(12) sHENDURpHHAXP s HHINF 5 :
HPATHT(50 s HENMD(12) » MENDURyNT(12)» PRTOTT{12)»RADIT{12)>» :
KADST{(12)sSFsSFCUT(L2}s» SHMAXP»SHHINP,
THUT(LZ2) pVINDI12}»VELT (121, VPATHT{S50)} »WART(12),WCOMBP,HEELT{12)>»
WFRESp WFTOTs WFTOL 2 WFTO2s WFTRAP 5 WKLAND » XDESCy XGRLANS FNGHAX»TOL S
WFINED ) HGCALC s MPL o WGTD, DUMY(BZ )2 LAL12)sIAS» IB(121, IBREGs IENDURS
IMISS»IPLL2) s IPHASE, IPLOT,IPRINTIPRT(12},IPSIZESIPSTOL, IPSTO2,
In(l2)sIX{12VsKERROR,NILCOMYNCRUSEsNLEGCLsNLEGCRsNLEGLOsNMISS A
NPATHs IDUKY (&} DL
DIMENSION ANS{4) I
DaTA COMB/&HCOMBY -
25 Ce=—==IPL0T = 0, NO PRINT,» KO PLOT _
Cmmm=—1PLOT = 1, PRINT, NO PLOT A
C~=—=wIPLOT = 2y NO PRINT, PLOT S
Cmw—==IPLOT = 3, PRINT» PLOT "
Cmwm==RCONBP oLEs 0.02 W ~ W FROMN LAST COMBAT PHASE B
3% {~m=nekCOHBP BETWEEN 040 AND L0y ¥ = WCOMBP*WGTO L
Com===WCOHMBP ¢GFo LaOp W = RCOMBP __ o
CommwaCALCULATE COMBAT PARAMETERS, S
J=20 P
D8 16 IPHASE=1sNPHASE e

3L IF (PNAMEYI(IPHASE).NE.CORB) GD TO 15 TR
Ja [PHASE ORIGINAT, PAGE IS .; \

wn

ic

RN =
vy v b e
Lo : L

A

]

15

2C

0 €0 =3 O A B L P WO a0 W N

10 CONTINUE o OF POOR QUALITY
IF (J-EQ.Q) IPSag2
IF {(JaGT.2} LPS=IP(J]
40 JMis j=1
IF {JNM1.EQ.0}) JH1I=]
IF {{WCOMBPoLE-D040) «ANDe U JWEQAD)) Ho.T2WGTO
IF HHCDHBP.LE-QaO)-@nNDuG.ﬁnGToDl? YaHEELT(JHML)
IF ({WCOHBPoaGTeda DY e AMDa (HCOMBPalEe1e D)) wW=WCOMBPEUGTO
45 IF (wCOMBP2GT&1.0) WaWCOHBP
NH={ HHAXP-HHINP ) JDELHP+1.0
Nit= (SMMAXP-SHMINPI/OELHP+1.0
IF {(IPLOT4EQal)oOR{IPLOTEQe3 )} WRITE {65600) HHINP,HHAXP,
1 DELHFPySHMINP SHBAXPDELNP,WCOHBPIPLOT,ANAK Y
5C 6Qce FORMATI1HLI,9H HHRINP =i7,0/10H HEAXP =F7.0/10H DELHP =F7.0/
1 10H SHHINP =F6e2230H SHEHANP =F6.2F10H DELHP =Fb.2/
2 16H RCOMBP =FGQ,2/10H IPLOT =idsloH QHAX =F7.07

T TSR T T R I T TS P T R

3 16H kK =FB8+1//85H H H PSLG NZS TOUT!
4 NZI pSI TDOTI Q/}
* 58 IF (IPLOT4GE«2) WRITE (425601) NHy;NMsDELHP-DELMP,QHAX

601 FURHMATI21B23F842)
DO 40 IH=1pNH

< 63




SUBROUTINME TRPLOT T6/7¢E OPT=2 FTN 4.5+410 05

Hh=FLOAT{IH=1)%DELHP
CALL AT62({HNs ANS)
60 RHO=ANS( 1) -
A=ANS(4)
DU &0 IM=1,KH
SMN=FLOAT{Ih=1)¥DELMP+SHHMINP
VEL=SHN*A
&5 Q= S*RHO®VEL % %2
QS=C*SWING ?
CL=K/0S 4
I140=8
CALL TRAJDIL(2) -
70 CALL AERO{2,NERRORs IGEO,KGPRNT) ;
If (NERROR.GE.2) RETURN
CALL TRAJOL{1}
DRAG=CD%QS
CALL TRAJOL(2)
75 CALL PROP[2,NERROR,IGEC,KGPRNT)
If {NERROR.GE.2) RETURH _
CALL TRAJO1(1)
TN=THRUST®EN
PS1G={ TN~DRAGI*VEL/W
8C NZS=1.001
IF (PS1G.LEaQ.) GO TO 249
1A0=4
CALL TRAJA1(2)
CALL AERO(Z2,NERRORs IGEDs KGPRNT)
85 IF (NERROR.GE.2} RETURN
CALL TRAJII{L1)
LIFT=CL%4S
NZS= (LIFT+TN*SIN(ALPHA/5743)) /¥
IF (NZS.LE.DESLF) GO TQ 20
9¢ IAD=6
CALL TRAJOLI2)
CALL AERD(2,NERROR,IGED,KGPRNT)
IF (NERRJIR.GE.2) RETURN
CALL TRAJOI(1)
95 NZS=DESLF
20 IF {N2ZS«LEs+1,0) NZS=1,001
PHI=ARCOS(1.0/NZS)
RADIUS=VEL%#%2/{32,2%TAN{PHI})
TDOTS=57.3*%VEl /201 US
10¢ IAQ=5 )
CALL TRAJI1I(2)
CALL AERO{2,NERROR, IGEDs KGPRNT)
IF (NERRORsGE«2) RETURN
CALL TRAJOI(1)
105 LIFT=CL*QS
NZI={LIFT+Th*SIN[ALPHA/57.3)}/u
IF {NZIJLE.DeSLF) GO TO 36
IAD=6
CALL TRAJOLI(2)
11¢ CALL AERU(2sNERROR»IGEOQsKGPRNT) ot
IF (NERROR.GE.2} RETURN tE
CALL TRagOL{1) S
NZ IxDESLF S
30 IF {NZIJLEs1<0} NZI=1.001 ;

bt S i i et e -
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SUBRCUTINE TRPLOT 76/76 OPT=2 FTN 4.5+410 05
“ 15 DRAGRLD*0S o
PSI={TN*COS(ALPHA/5T.3)=DRAGI*VEL/ M
PHI=ARCOS{1.0/NZL}

RADIUS =VEL®%2/ (32, 2#TAN(PHI))
TDOTI=57.3%VEL/RADIUS
2¢ IF ((IPLOT«EQe1}¢0Ro(IPLOTaEQs3}) WRITE (6s602) HNsSHNs
1 PS1GsNZS» TDOTSsNZIsPSI,TDOTIsQ
IF {IPLUT<GE.2) WRITE (42,602) HN»sSHN;PS1G,N2ZS,TDOTSsNZI,PSIs
1 TDOTIsG
802  FORMAT{F7.0sF6:25 1PTELl.3)
25 40 CONTINUE R
R LANDING FIELD LENGTHS AT ALTITUDES OF O, 4000s 8000, AND 12000 FTe
IF {(IPLOT<EQel}a0R, (IPLOT+EQe3)) WRITE (65603)
503  FORMAT(1H1:B8X»32HLANDING FIELD LENGTH CALCULATIONS//
1 ecH ALY T WHMIN . FLLANCWHIN) NGTO FLLAN(N
30 26T/ 7}
WHIN«KGTO=WF TOT-WPL
IAD=1Z
0D 50 I=ls4 .
HN= (I=1) %4000
35 CALL ATB2(HNsANS) ORIGIN
RHO=ANS (1)
CALL TRAJOL(2) _ OF Poo%L PAGE Is
CALL AERO(2,NERRORy IGEDs KGPRNT) A QUALITY
_ IF (NERROR.GE+2} RETURN _ N :
4 CALL TRAJOL(L) :
VSTALL=SQRI (2« #WHIN/ ( SWING*CL*RHO)}
VSCREN=1.3%YSTALL
VTDOWN= 1, 15%VSTALL L
XAIR*( (VSCREN**Z-VTDOUN##21/6%e 4+500 ) ¥RLD -
“E XGRLAN=VTDOWN*#27 {640 4*DECEL) L
ELLANL®{XALR+XGRLAN)/FLFAC oy
VSTALL=SQRT(2 . ¥WGTO/ (SHINGECL*RHGI ) : L
VSCREN=1,3%VSTALL !
VTDOWN=1,15%VSTALL ‘ .
5¢ YAIR® | (VSCREN®*2-VTDONN®%2) /6404450, J4RLD :
XGRLAN®VTDOWN*%2/ (6% 4 4#DECEL)
FLLAN2= {XAIR+XGRLAN} /FLFAC - :
IF {({IPLOT<EQul)s0Re{IPLOTSEQe31] WRITE (65604) HNswMINsFLLANL,  ° ;
1 W6TOsFLLANZ
55 604  FURMAT{F74Cs4E15:61)
LF (IPLOTeGE<2) WRITE (42>604) HNsWMINsFLLANLsWGTOsFLLANZ
50  CONTINUE
Kt TURN
END
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SUBROUTINE GOLOEN 76476 OPT=2 FTH 4.5+410

10

15

a2c

2%

ac

35

46

45

50

55

SUBROUTINE GOLDEN(XMINp XHAXsIXYsNHMAXXXs Yo NERRORSIGEO,KGPRNT )

C—=—~==THIS ROUTINE USES THE GULDEN SECTION METHOD TO FIND

o THE X CORRESPONDING TO THE MAXIMUM Y IN THE INTERVAL

C BETRWEEN XMIN AND XMAY.

Crm=—- IF TXY = 1, THEN X = ALT. AND Y = BREG. FACTOR

C~==-<=IF IXY = 2, THEN X = ALT. AND Y = ENDUR. FACTOR

{====—IF IXY = 3, THEN X = MACH AND Y = ENDUR. FACTOR

COMMON FTRAJCH/ ALPHAARWSCD,COL»CDOsCLsDESLFsDRAGSENSHMs KP)
RLO2»SHN»QHAX)RANGE s SFCy SWINGs THRUST s TWoULTLFsNsHAHMUN, WE TANKS
HEUEL s dGTONT s WHISS s WTOT» WPLWTs HSTART (12, HSTARTIL2Z) »TIM(1I2])
PSIGT(12),TOOTST(12)sNZSTI12}sPSITIL2)>TOOTITII2})NZITIL2])»
WBOHAS» WFEXTs SFCUp THRSTURCOINSP, PRTOT s HKFUEL s CRNACH,FLTO, X {121
FLLAMD»TENDURBLRANG»BLTINE, TIMTOL»TIMTOR»WFTOsPNARELLLIZ)
PRNAHEZ2{12) s SHNT L2 HNT(I2) s wFT{L2)s TIMETIL2)sXT{121sCLT(12]),
CDT{12),ALPHAT{12),CLIT(12),COITILI2)sALPHITI12)»WFUSED,WLAND
QT(12)»RLOT{12},SFCT{12),TNT(12),CET{L12),DY{181},

IADs IPS»ITS»IWSs IBSsNPHASES IDY L1 &)

COMHUON /TRAJEX/ ALPLGT(L12),CDINSTILI2),C0LG6T{12)sCLiGT{12),0ECEL,
DELHP>DELMP)DXCRUS) FLFAC, FRFURE)HEND{ 12} s HENDUR HHAXP  HMINP »
MPATHT{S5Q),HMEND{12)»HENDUR,NTL12),PRTOTT(12),RADIT(12},
KADST(12) sSFaSFCUT{L2)sSHHALP SHMKINP,
THUTLL2)»VINDIL2),VELT(12}»VPATHY(50)»WART{12),WCOMBP,WEELT {12},
HERES»HETOT»WFTOLl s WFTO2s WFTRAPs WKLAND s XDESC#» XGRLAN> FWGHA XS TOL»
WFITXED s wGCALCy WPL s WGTO,DUMY{82),IA(L2),1AS,IB(12),I8BREG, IENDUR,
IMISS)IP(12} s IPHASE, IPLOTHIPRINTHIIPRT(12),1IPSIZESIPSTOL, IPSTOZ,
Ie{12),IX{12}sKERROR>MHILCOMs NCRUSESNLEGCL »NLEGCRyNLEGLO,» NHISS,
NPATH, TDUMY (6}

DIMENSION ANS (4}

IPSAVE=]PS

KCALC=2

TAQO=8

IPS=4

IF ((IPRINTWGEa2)+sAND{IXY«EQ.1}} WRITE (6,600)

IF ({IPRINT.GE.2)sANDa{[XY.EQ.2)) WRITE (6,0601)

IF [({IPRINTWGE+2)aANDS{IXY+EQs3)}) WRITE (6,602)

600 FORMAT(/722H SEAQCH FOR BREG. ALT./723H ALT. BREGs FACT4«>»

1 SXsaHHACH,BXp2HCL p8X72HC0p TXs 6 HTHRUST » 3%, 3HSFC)
601 FORHBAT(/23H SEARCH FOR ENDUR. ALT./23H ALT. ENOUR, FACT.»
1 5XyaHHACH)BX»2HCL»BXs2HCD» 7X»6HTHR VST, 3%, 34S5FC)
6oz FORMAT(/23H SEARCH FOR EMDUR. MACH/23H MACH ENDURs FACT.»
1 BXr4HMACH BXp2HCL »BXs2HCD» 7Xs6RTHRUST 53X 3HSFC)
X1=XHMIN
X2=XHAX
Xx=X1
N=0
XBEST=XX
YBEST==-1.
IF {IXYWLEa2) HN=XX
IF {IXYWEQe3) SHMN=XX
IRETRN=]

Lomm _—

c START OF FUNCTION EVALUATION

Cmme

10 N=N+1

CALL ATBZIHNANS)
RHO=ANS{])
A=ANS(4)

O, e

DO~
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SUBROUTINE GOLDEN 76776 OPT=2 FTN &4.5+410 0!
VEL=SMN*A
CL=Z oW/ {RHO*SWING*VEL*%2)
60 CALL TRAJOL(2Z2)

CALL AERD(KCALCsNERRORsIGEQsKGPRNT)
IF (NERROR.GE«2) RETURN
CALL TRAJO1(1)
DRAG= 4 5%RHO*SWING*CD*VEL #%2
65 CALL TRAJDOL(2)
CALL PROP(KCALC,NERRORs IGEOsKGPRNT)
IF (NERROR.GE.2) RETURN
CALL TRAJOL(1)
IF (IXY,EQ.1) Y=3600.*%VEL*RLD/SFC
70 IF (IXY.GE.2)} Y=RLD/SFC _
IF (NERROR.EQeL) Y==1.0
IF (IPRINT.GE«2) WRITE (65603) XX»YsSMNsCL,CDsTHRUST»SFC
603  FCRMAT{1XsG903s613443G14s3s2612445G13,6961243)
IF (Y.GT.YBEST) XBEST=XX_
75 IF (Y.GT.YBEST} YBEST=Y
c.—--— [ —————
C END OF FUNCTION EVALUATION
C-—_ e — -
G0 TO (2053C,405603, IRETRN
8C 20 f1lxy
XX=X2
IF (IXY LE.2) HN=XX
IF (IXY.EQa3] SHN=XX
IRETRN=2
85 60 1O 19
3c Y=Y ORIGINAT: PAGE IS

TAU=5*(5QRT{5:1-1.) OF POOR QUALITY

. ' . ie

X3=X2=TAUR{X2=~X1)
XX=X3 .
96 IF (IXY4LE«2) HN=XX v
IF (IXYJEQe3) SHN=XX oy
IRETRN=3 s
G0 TO 10 ;
40 Ya=Y v
9E 50 X12= 5% (X1+X2) 3
DELX=ABS({X12~X3) , i
X4xX12+DELX *
IF (X3.GT.X12) X&aX12-DELX B
XX=X4 :
.0¢ IF (IXYsLE«2) HN=XX
IF (IXYaEQe3) SMN=XX
IRETRN=4
G0 TO 10
6C Yoxy
05 IF (Y3.GF.Y4) GO TO 90
IF (X4.LT4%3) GO TO 70
X1=X3
Y1=Y3
GO TD 80
1¢ 7C X2x%3
£ Y2=Y3 i
8¢ X3=X4 !
LA L
GO TO0 110
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SUBROUTINE GLLDEN 76176 OPT=2 FTN 4a5+410

115 oG
Lo
12¢
11a
125
604
605
13¢

IF {X3.L7.X4} GO TO 100

Xl=x4

¥i=Y4

60 TO 110

X2=X4

YZ=Yg

IF {NJ.LE.NMAX) GO TO 50

XX=XBEST

Y=YBEST

IF {YsEQ.~1.0} MERROR=2

IF (NERRDR.EQe2! WRITE (64604} XXeYsIXY

FORMAT (354 *#%xFATAL ERROR IN GOLDEN ROUTINE./
1 5Xp3HX =3E12u552Xs3HY =sEL24522Xs5HIXY =»]5)
IF ((IPRINT4GE+2)eOR«{KERROREQ.21) WRITE (63605} XXsY
FORMAT(/35H HMACH OR ALTITUDE SEARCH CONCLUDED./
1 5Xs3HX =3E12.552%53HY =5E1245)

IPS=IPSAVE

RETURN

END
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