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FOREWORD

This report was prepared under the Lockheed-California Company Independent
Devslopment task entitled "Development of Aerodynamic Design Computer

Programs for Advanced Subsonic and Supersonic Aircraft Applications," funded
% under 1974 W.0. 41-5671-4534. Revision 2 was funded under 1976 W.0. Ll-
5686-5332. The report originated within the Aerodynamics Department (75-41),

e S

Flight Sciences Division (75-40), Advanced Design and Technologies (75-01).

This report is intended to supersede Section 2.10 of the Aerodynamic Data

Manual,_&@_;ﬁ@li (last revised L-30-68). It is expected to be revised more
v ' frequently than was LR 18275 and, because of its smaller size and single
& purpose, distribution is expected to be improved.
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SUMMARY

This report consists of one-page abstracts of active batch processor or com-

puter graphics programs,\in use by the Calac Aerodynamics Department (75-41).

n general, remote terminal programs (Conversational Programming System - CPS)
are not included. The exceptions are when a CPS program has received relative-
ly general usage and is not frequently modified, or when it represents the
dominant means of computing particular quantities. Several batch programs are
also available under DCAS (Direct Computer Access System) which permits input
data edit and job submittal from remote locations without the intervention of

th%?Programer. Those programs available under DCAS are so noted.
no 1
This report's purpose is to inform users and potential users of the availa-

bility of the programs, their computing costs, the status of their documen-
tation, and the responsible parties to contact in Aerodynamics and Computer
Services, as well as to provide brief descriptions of the programs. e
active programs divide logically into three categories: those which generate
aerodynamic coefficients such as 1lift and drag coefficients, usually from
inputs consisting of geometry descriptions, Section 1; programs which compute
performance such as range and takeoff distance, usually from input consisting
of aerodynamic coefficient data, Section 2; and staebility and control programs,
Section 3. Within each category abstracts are arranged in order of increasing

Computer Services program number.

" In addition, Section U4, containing a partial list of inactive programs, has
been included as a check list for anyone contemplating creation of a new pro-
gram. There is the possibility, though remote, that previous programming
exists which would be cheaper to resurrect and modify than starting from
scratch. As a precaution, it should be noted that many of the inactive pro-
grams are beyond reactivation, i.e., documentation and/or program decks have
been lost. A file cabinet in the Aerodynamics Department (#80L936) contains
documentation for most of the inactive programs for which documentation ori-

ginally existed.

It is intended that this report be kept current through periodic revision.
Suggested changes or additions to the abstracts or errors found in them
should be channeled to the author.
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PROGRAMS FOR GENERATION OF
AERODYNAMIC COEFFICIENTS
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REVISZD 12-22-75

PRCGAAM HUMEER PROGRAM Nalil

OR ACRONYM

2095 or P2095 METHOD OF CHARACTERISTICS - A COMPUTER PROGRAM
FOR THE DESIGN AND ANALYSIS OF HYPERSONIC INLETS

in DCAS, MgC

3 MPUTING SYS3T=EM VPR
IBM 360 Batch or DCAS AERODYNAMIC COEFFICIENT

ORIGINATING CURRENT SHONE

PROGRAMMER Marida Slobko Bert Bivens 7-5915
ENGINZER Sherwin Maslowe Don Krivec 7-2078

COMPUTING COSTS--MACHINE UNITS DOCENTATION

1IS7RC ANIT A VIZET
IR 18130 Aug. 1964
s STATUS

Bried CORE

265 K 2 Reasonably Current

A computer program, developed for determining the flow field properties in
and about supersonic and hypersonic inlets incorporates various analytical
techniques for the solution of both the inviscid and viscous flow phenomena
which occur in such inlets. The techniques employed are applicable to two-
dimensional and axially-symmetric configurations operating in either a
perfect gas or a real gas in chemical equilibrium. The method of character-
istics is utilized for the solution of the supersonic inviscid flow field
which includes multiple families of shock waves. The viscous flow is compute
starting with a laminar boundary solution developed for a real gas by N. Coh
Following transition, a turbulent boundary layer solution is employed. This
analysis is based upon an integral parameter method with a correlation for
skin friction. Included in the program logic are relationships for shock
boundary layer interaction and the prediction of separation. While this is

a Propulsion Department developed program, it is available to the Aerodynamic
Department via DCAS.
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PROGRAM NUMBER
OR ACRCNYM

2588

PROGRAM NAME

CALAC ATMOSPHERE MODEL

COMPUTING SYSTEM
IBM 360 BATCH FORTRAN

ZJIPE

AERODYNAMIC COEFFICIENT

11/76 |
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PROGRAM 3I
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BYTES CORE

1.4 K
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ABSTRACT

results are also published in LR 18725 - Aerodynamic Data Manual.

but, as a subroutine, it exists in several performance programs.

ORIGINATING CURRENT pEONE |
FROGRAMMER | 5, 7, Holliday R. E. Posthumus 7 -2059
ENGINEER L. J. Aker R. D. Elliott 7-2852
e —
COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
COMPUTIG ZLOTTING USERS MANUAL LAST REVISED
0.1 MU/ATMOS - IR 19809 9-1-67

A Lockheed-California Company developed standard and non-standard day atmos-
phere model exists as a general subroutine in several airplane performance
computer programs and has been used to generate a series of standard and
non-standard day tables which present atmospheric properties as a function of
altitude. The non-standard day definition is with respect to pressure
altitude. Standard day atmosphere properties are identical to those pre-
sented in the NASA-USAF-Weather Bureau 1962 U. S. Standard Atmosphere report.
Entry to the general subroutine and table generator programs is possible with
either pressure altitude or geometric altitude., Shorter veréions of the

routine exist in several CPS remote terminal programs, Table generator

This program is currently inactive as a separate program in Computer Services
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PROGRAM NUMBER
OR_ACRONYM
4005

ADAIS

PROGRAM NAME

AERODYNAMIC DATA ANALYSIS
AND INTEGRATION SYSTEM

UTING SY3TEM IYPE
IEM 360 GRAPHICS AERODYNAMIC COEFFICIENT
ORIGINATING CURRENT PHONE
FROGRAMMER P. Grant W. M. Baker T-3537
ENGINEER A
i 1. Geove N. M. Werner 7-1274
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
M PLOTTING USERS MANUAT LAST REVISED
S%bPE

14 MU/ER pove IR 27274 124 pages Aug. 1975

PROGRAM SIZE
BYTES CORE B04ES OF SQURCE CAr

126 K 6

.04 MU/PLOT

STATUS

Nearly current

ABSTRACT

The ADAIS graphics program provides the capability for working with large
amounts of data such that addressgble elements of the data base can be called
up for graphic display, compared, manipulated, stored, retrieved, and output
for hardcopy plots. The principl» application has been storage and retrieval
of six component force and mcment data from large numbers of wind tunnel
tests. Data points from a specific run from a specific test can be called
up and displayed on the screen, automatically or manuslly scaled, & curve
faired through the data points by any of four methods, points deleted from
the fairing, and deleted points reinstated. In addition, data from other
runs may be called up and displayed along with the first. Differences
between designated curves can be computed and displayed. Cross plots such

as incremental drag coefficient due to spoilers at a constant angle of attack
versus spoiler deflection angle can be generated. Hardcopy plots obtained
from 35 millimeter microfilm can be obtained for all graphic displays, com-
plete with sufficient background grid and accented lines to be suitable for
direct inclusion in engineering reports.
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ORIGINATING CURRENT PHONE
PROGRAMMER
LEN GRAY T, J. JONES 7-2564
ENGINEER L : : ;
R, D. ELLIOTT . R, D, ELLIOTT 7-2852
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL, LAST REVISED
NASA CR-1299 + NASA
0.15 MU/CASE 0.01 MU/PLOT TND-3082 +9galac 1/21/74

LR 26575

REVISED

PROGRAM NUMBER
OR_ACRONYM

1403

PROGRAM NAME

SONIC BOOM SIGNATURE .

COMPUTING SYSTEM

IBM 360 BATCH FORTRAN AERODYNAMIC COEFFICIENT

FPROGRAM SIZE
BYTES CORE  BOXES OF SOURCE CARDS
276 K 1.5

Mod Sheets
STATUS

UNIFIED WRITEUP NEEDED

ABSTRACT

The program treats the near field propagation of sonic boom in a horizontally
stratified atmosphere with winds. Complex maneuvers of the aircraft, includ-
ing climbs, dives, accelerations, turns, rolls, etc. can be treated. The
propaegation of the shock wave disturbance is traced all the way to ground
level and may be examined at distances laterally displaced from the ground
track of the aircraft at any elevation below the aircraft. Calac Mod sheets
describe in detail the input for level flight, constant Mach, standard day
flight -- the case type most frequently run for obtaining boom overpressures
and pressure signatures at the ground. A plot option gives shock wave
signature at ground level.

Related programs are:
4625 - Supersonic Wing Camber Analysis

Loy - Wave Drag
2955 - Mission Analysis

1-5
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g PROGRAM NUMBER EXCORAN abE

k 02 ACRONYM

£ Lhol or PLloL ATRPLANE WAVE DRAG

i in DCAS

E X VDR

: IBM 3 0 BATCH FORTRAN AERODYNAMIC COEFFICIENT

g ORIGINATING CURRENT FHONE

3 PROGRAMM-ER Norma Brunkhardt T. J. Jones 7-2564

% FRGINERR R. D. Elliott R. D. Elliott 7-2852

% COMPUTING COST3--MaCKINE INITS DOCUMENTATION

; COMPUTDIG TING USERS MaNUaT LAST REVISED

f ‘ 4-6.5 MU/CASE 0.3 MU/PLOT 13 page NASA I.P,Description

E | + 44 pages Calac Mods 9-19-75

E | PR Cuﬁ. i .:_'.AL STATHS

2 Biizs CORS  BUXES OF SOURCE CARDS R T -
{ 226 K 2 Current but unified repor: needed. :
i ABSTRACT

e Aerodynamic wave drag is calculated using the theory that the wave drag of

1 an aircraft is the same as that computed by slender body theory for an
equivalent body of revolution. An equivalent body of revolution is deter-
mined by passing a series of cutting planes through the three-dimensional
configuration. Cutting planes are inclined at the Mach angle. The forward
projected areas intercepted by cutting planes located at intervals along the
aircraft longitudinal axis define the cross-sectional area distribution of
the equivalent body of revolution. The cutting planes can be oriented at
various angles, theta, around the aircraft longitudinal axis resulting in a
family of equivalent bodies, each corresponding to a particular value of
theta. The wave drag of the aircraft is taken to be the integrated average
of the equivalent body wave drags of each member of the theta family. Addi-
tional features include an automatic fuselage area ruling option which per-
mits determination of optimum fuselage area distribution within specified

f constraints, wave drag of each of the components in isolation, and optional
plots of equivalent body area distribution for up to five selected theta
angles, plots of drag/dynamic pressure versus theta, and average equivalent
body, and fuselage normal cross-sectional area plots, both of which show
results before and after fuselage area ruling.

The program is particularly suited to treatment of configurations have non-
circular fuselage cross sections, fuselage engine inlets, and cambered
fuselages and wings, all of which can be described in detail although
computing costs are increased as the description becomes more complex.

1-6
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LR 26575
REVISED 11/76
PROGRAM NUMBER PROGRAM NAME
OR_ACRONYM
Lol ATRPLANE WAVE DRAG
— |

ABSTRACT (conglnued)

Card Decks in the wave drag format have become the standard method of
describing geometry to several related programs of which those available
at Calac are:

4406 - Wetted Area Calculation
4407 - Airplane Configuration Plot

Presently the Wetted Area program (LL4O7) is run automatically each time
LLo4 is run.

After digitizing the geometry of any new configuration, but before submitting
for a wave drag run, it is strongly recommended that the Airplane Config-
uration Plot program (4L4OT7) be exercised as a check for input errors.

Program 4652, a grouping of several design programs under an executive
program, contains a wave drag program, FFWD, which is substantially the same
as L4ok,

An auxiliary program, PU743, permits conversion of wave drag format input
data into VORLAX (P4565) format. A related program, P4731l, permits con-
version of VORLAX format input data into the wave drag format.
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ORIGINATIIG CURRENT PHONE
PROGRAMMER Norma Brunkhardt T. J. Jones 7-2564
ENGINEER R. D. Elliott R. D. Elliott 7-2852
COMPUTING COSTS--MACHINE UNIT3 DOCUMENTATION
COMPUTING 2 G USERS MANUAL LAST AZVISED
0.2 MU/CASE 3 1 pg NASA Writeup L/2k/73
ROGRAM SIZE FalNes]
BYTES CORE BOXES OF SQURCE CARDS ——
—;— Current
| 13+ K 1/2 Output interpretation needed.
ABSTRACT

11/76

PROGRAM NUMBER
OR ACRCNYM

1406

PROGRAM NAMZ

COMPUTING SYSTEM
IBM 360 RATCH FORTRAN
= —

AERODYNAMIC COEFFICIENT

The program computes the surface wetted areas and reference lengths of each
component of an airplane- described in the standard wave drag geometry input
format (Programs 44Ok, 44O7). The airplane surface is approximated by

various shapes. The surface areas and reference lengths are computed using
the common formulas of geometry. Areas of roots and tips of wings and other
surfaces are ihncluded in the computations. The output areas and lengths are

necessary inputs for skin friction programs such as 4408, CF, or SKIN.

Presently this program, LL4LOG is run automatically each time the wave drag
program, LUOL, is executed.

LOCKHEED
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PROGRAM NUMBER
OR ACRONYM

L4Lho7

PROGRAM NAMS

ATIRPLIANE CONFIGURATION PLOT

NG SYSTEM

MPUT it
IBM 360 BATCH FORTRAN

rva—‘

AERODYNAMIC COEFFICIENT

ot e G e i e ”
B €

: BT R e e
ORIGINATLNG ] CURRENT PHONE
w\ s
FROGRAMIER Norme. Brunkhardt T. J. Jones 7-2564
ENG INEZR
& = R. D. Elliott R. D. Elliott 7- 2852
L ‘: N 2
' COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAT, ”Lt L.A.Mf“ﬂ"‘:’
NASA T™ X-207 4-5-75
| {02 MU/¥RAME .l MU/FROG +27Calac Mod Sheets
| PROGRAM SIZE s
i_ 5YTES CORE  50/ZS OF SOURCE Campe g&%ﬁt
% | 134 K 1.5 and Adequate
{

ABSTRACT

i The program generates automatic plots of an airplane numerical model which

{ are especially useful in checking the accuracy of the model before its use
in more expensive-to-run programs such as Wave Drag (Program L44OL4), Plot
options include conventional three-view and oblique orthographic projectiocns,
as well as perspective, including stereoscopic, projections, Use of parti-
cular angles for a rotated orthographic results in a true isometric pro-
Jjection which can be scaled along each of its three major axes, This NASA-
Ilangley developed program was obtained in 1973.

Options added at Calac permit calling for detail plots of fuselage cross
sections and true isometric plots.

L/
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P20GRAM NUMBER
OR_ACRONYM

L4408 or PLLOSOL
in DCAS

2 A Al AT
Y] 'pru; I;‘..:

IBM 360 BATCH FORTRAN

| S
{

AERODYNAMIC COEFFICIENT

 ORIGINATING CURRENT 4 PECIE
f | FROGRAMER ?gfmg. %Zggﬁgi?ﬁ NASA) T. J. Jones T-256L
3 ENGINEZR R. D. Elliott
E | (R. V. Harris - NASA) R. D. Elliott 7-2852
COMPUTING COSTS--MACHINE UNITS TATION
" COMPUTING PLOTTING LAST REVISED
: | 0.3 MU/CASE 28 pg Writeup from 1970

; PROCAAM SIZE j ey

| STTES CORE  BOXEZS OF SOURGE CARDS | SAlls

134 ¥ 0.5 Needs more thorough documentation

JM
ABSTRACT

! The first of two separate programs included under the same general program
‘ number is 440801 - Airplane Turbulent Skin Friction Drag. It is intended for
{ computation of skin friction drag of full scale airplanes, using the Sommer
and Short T' method based on equilibrium wall temperature of a flat plate
parallel to the flow. The effects of distributed roughness and temperature
of the surfaces can be evaluated at arbitrary combinations of Mach number and
altitude, using either the 1962 US Standard day or constant temperature
increments therefrom. Input consists of the flight conditions (M, Alt.), ]
wetted areas, reference lengths and form factors for all the components of
the airplane and the mean roughness height and emittance of the surfaces. E

- 4
The second program, 440802, is intended for calculation of scaled wind 3
tunnel model skin friction drag. The program computes the laminar, turbulent| :
aod mixed flow skin-friction drag coefficients of a model at wind tunnel test
conditions. Input consists of the wind tunnel Mach number, temperature, and
Reynolds number, wetted areas, form factors, reference lengths, and boundary
layer transition location for each component. Wetted areas of the fuselage, 3
however, may be calculated internally from dimensional input data. .4

The predecessor program, 2359, was substantially the same as LLOBO1.

1-10
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PROGRAM NUMBER
OR_ACRONYM

VORIAX 4565 or

PROGRAM NAME

UNIFIED SUBSONIC-SUPERSCNIC
NON-PLANAR VORTEX LATTICE

COMPUTING SYSTEM
IBM 360 BATCH FORTRAN

AERODYNAMIC COEFFICIENT

: ORIGINATING CURRENT PHONE
3 PROGRAMMER | L. R. Miranda T B Nand 76812
3 W. M. Baker W. M. Baker
ENG INEER
4 L. R. Miranda L. R. Miranda 76812
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
] COMPUTING ELOTTING USERS MANUAL LAST 2ZVISED
2-15 MUéa.ttack angle e IR 27820 Oct. 1976 |
PROGRAM SIZE T E— . |
I T ROE P 300 CARNS = = :
BYTES CORE  20.=S OF SOURCE CERDS ‘L—*gurrent o . i
350 K 2 1
|

ABSTRACT

s The non-planar vortex lattice method has been generalized for application in
! subsonic and supersonic potential flow, and implemented in a computer program
for the calculation of the lcad distribution and aerodynamic characteristics
of arbitrary aircraft configurations. Good correlation with other theories
and with experimental data has been achieved.

The configuration surface is subdivided into a large number of trapezoidal
panels, each of which contains a skewed, or swept, horseshoe vortex whose
transverse segment is located at the quarter chord element line of the panel.
The normal components of velocity induced at the three-quarter chord points !
of each panel are calculated and constitute the coefficients of a system of
linear equations relating the circulation values of the vortices to the mag-
nitude of the normal velocities, The circulation values giving zero result-
ant crossflow at the control points are determined by solving the above system|
' of equations for a given Mach number and angle of attack. The solution of
the linear system is carried out by the Gauss-Seidel relaxation technique.
Once the circulation strengths are known, the pressure coefficients are cal-
culated, and the force and moment coefficients are determined by direct numer-
ical integration. If desired, the flow field in the vicinity of the aircraft
can also be determined. The ability to treat asymmetric flight ccnditicns
permits calculation of sideslip derivatives.

LOCKHEED
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REVISED 11/76

PROGRA N UMBAR
OR_ACRONYM

L4624 or PLE2L
in DCAS
COMPUTING SYSTZM

IBM 360 Batch Fortran

BONAD ST Al it
r:’tqu.—.m Lioall
P =LA ML MR

SUPERSONIC WING DESIGN

AFRODYNAMIC COEFFICIENT

ORIGINATIIG CURRENT PHONE
PROGRAMMER T. J. Jones T. J. Jones 7-2564
ENGINEER R. D. Elliott R. D. Elliott 7-2852

AT yerTm
[Z UNITS l

ZLOTTING

AS *VIS=D
Y Jol

A

L-5 MU/case 0.1 MU/case NASA TND-7713 Feb, 1974

r===;* = — == + 46 page writeup April 1975
_"?_.P3GQRAM S;?E ' STATUS
pDrimo LUsn cuind CF S0umin Canips R
134 K B Current

ABSTRACT

Linearized supersonic lifting surface theory is employed to find the com-
bination of up to 8 loadings which will produce the least drag on a wing of
arbitrary planform. The solution may be subject,if desired,to restraints
on pitching moment and camber surface severity in addition to the basic
restraint on lift. The optimized loading, the corresponding camber surface,

and the resultant forces and moments are the primary data generated by the
program.

In previous versions of this program there were found to be sporadic ir-
regularities in the definition of the camber surface in the immediate
vicinity of the wing leading edge. These could be corrected by a manual
alteration, but in fact were more often ignored. A numerical procedure
which approximates the strategy employed in manual elimination of irregular-
ities has recently been devised and is now incorporated.

Predecessor programs were 2316 and 4398. Program 4652, a grouping of
several design programs under an executive program, contains a wing design
program, WDEZ, which is the logical successor to 462L. Up to 17 loading
are used in the optimization, pressure constraints are admissible and
fuselage and nacelle pressure field effects can be included in WDEZ.

LOCKHE
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PROGRAM Lgdszr
CR_ACRONYM

4625 or P4625

SUPERSONIC WING ANALYSIS

"

™y

COMPUTING SYSTEM
IBM 360 Batch Fortran AERODYNAMIC COEFFICIENT

i joox DCAS — - —
3 | ORIGINAILIG CURRENT PHONE

PROGRAMMER T. J. Jones

T. J. Jones 7-256L

- ENGINEER R. D. Elliott : R. D. Elliott 7-2852

COMPUTING COST3--MACHINE UNITS DOCUMENTATICH

T';"E,ai !,1 v).‘]”ﬁ l a;’T D?‘JT :'-"2
NASA TND-7713 Feb, 197k
+ 36 Page writeup April 1975

e — B e STATUS
BYTZS CORE 3055 OF 30URCE CARDS Ridae
135K 1/2 Current

MPUILIG PLOTTING
1-2 MU/Case

]
P——

Linearized supersonic lifting surface theory is employed to calculate

| the aerodynamic characteristics of a warped wing of arbitrary planform.
E | The theory applies to wings having negligible thickness and essentially
R | planar camber surfaces. The program calculates lifting pressure distribution
for the warped wing at a fixed attitude and the pressure distribution (per
degree angle of attack) for a corresponding flat wing. These two pressure
distributions are combined by superposition principles and integrated over
the wing surface to obtain the variation of aerodynamic characteristics with
changes in angle of attack. Input information consists basically of Mach
3 number, wing planform description, and z-ordinates defining the warped wing
camber surface. The primary information consists basically of Mach number,
;. wing planform description, and z-ordinates defining the warped wing camber

; surface. The primary information obtained from the program includes warped
and flat wing pressure distributions and 1lift, drag, pitching moment, and
¢ angle of attack relationships.

In the analysis mode, especially in application to flat wings with
near sonic leading edges, large oscillations in local pressure coefficients
were known to exist from the inception of the method. In the original
method these oscillations were largely eliminated by introduction of a power-
ful 9 point smoothing formula which operated after an initial definition of
unsmoothed pressure coefficients for all the wing elements. The smoothing
operation necessitated an extension of the wing grid system for 4 elements
behind the actual wing trailing edge, and thus effectively limited applica-
tions of the method to wings with supersonic trailing edges. For the

T

LOCKHEED 1-13
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PROGRAM NUMBER PROGRAM NAME
3 OR ACRONYM |
1 4625 or PL625 SUPERSONIC WING ANALYSIS (continued)

k articular case of a flat wing with an exact sonic leading edge ths oscilla-
- ions were in fact divergent, and the only recourse was to avoid that

- condition by considering either a slightly subsonic or slightly supersonic
b leading edge. A following element sensing technique has now been incorpor-
' ated in the program to eliminate the necessity for an integral smootaing
routine. This provision also extends applicability of the method to wings
with subsonic trailing edges.

The predecessor programs were 2317 and LLO5. Program 4652 a grouping
of several design programs under an executive program, contains an analysis
program, ANLZ, which is the logical successor to 4625.

B it o
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~ REVISED - 11/76
. PROGRAM WUMBEK
QR_ACRONYM
4652 or Phgsa SUPERSONIC DESIGN AND ANALYSIS SYSTEM
in DCAS
COMPUTING SY3TEM TYPE
_ IBM 360 Batch Fortran AERODYNAMIC COEFFICIENT
i ORIGINATING CURRENT FECNE
PROGRAMMER T. J. Jones R. J. Jones 7256l
S
3 ENGINEER R. D. Elliott R. D. Elliott 72852
COMPUTING COSTS--MACHINE INITS DOCTIENTATION
COMPUTING T ] T TVISE]

.2 - 10 MU/Run 0.4 MU/Frame NASA CR 2520  Nov. 197k

— CR 2521
;oCR 2522

e i

! Qé : An integrated system of computer programs has been developed for the design
| and analysis of supersonic configurations. The system uses linearized theory
methods for the calculation of surface pressures and supersonic area rule
9 concepts in combination with linearized theory for calculation of aerodymamig
force coefficients. The integrated system consists of an executive "driver"
and seven basic computer programs including a geometry input module, which
are used to build up the force coefficients of a selected configuration.
The main subprograms and the comparable separate program (if available) are
as follows:
: Subprogram PL652 Separate
E Name Prog. Name
: Geometry Module ' GEgM -
Configuration Plot PIPT P4LOT
i Skin Friction SKFR PLLO8OL
Near Field Pressure Integration NFWD -
Far Field Wave-Drag FFWD PLLoL
Wing Design and Optimization WDEZ PLé2L
Wing Analysis ANLZ PL4625
Use of the design system is superior to exercising individual programs in
that data is passed automatically from one program to another without the
need for punched cards or other interface methods. Also, overall CPU and
elapsed time are reduced for a given analysis. In addition, wing-fuselage
i { and wing-nacelle interference effects not available in separate programs are
| included.
Lockneen 377

—=E§5§i‘-



e o X o » i e % - i I:' o sl AT e =%
AR 1 i A SO SN A TR o W S S A LA s ST B I S AL kil ek

IR 26575

b : [FeviseD  11/76

PROGRAM 1 UMBER FROGRAM 1AMz
OR_ACRONYM
i VORLAX TO WAVE DRAG INPUT CONVERSION PROGRAM
VORTHD
COMPUTING SY3TaM TYPE
IR AERODYNAMIC COEFFICTENT
ORIGINATING CURRENT PHONE
i T. J. Jones T. J. Jones 7-256k
‘\ H\Innv—.—ya
b’ e R. D. Elliott R. D. Elliott 7-2852
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
, 0.3 MU/CASE - LR 27645 8/76

PROGRAM SIZE
BYTES CQRE BOXES OF SOURCE
250 K 9 pages of code

Nearly current

4

ABSTRACT

; A program developed to convert the VORLAX input geometry description
| into the Wave Drag input geometry description has two purposes: 1) to permit
| plotting of the configuration gecmetry in "wire frame" form as a check on

! input errors; 2) to save time and reduce human drudgery when configurations
for which the geometry was first digitized in the VORLAX format is also to

be analyzed for wave drag. e

While the present version of VORTWD does not convert all VORLAX input

options, it does handle the most common ones. It is recommended that all
newly created VORLAX data sets be converted and plotted to validate the input
geometry.

B 1-16
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REVISED

11/76

PROGRAM U UMBER
OR_ACRONYM
EUTL3

PROGRAM NaMs
WAVE DRAG TO VORLAX IITPUT CONVERSION PROGRAM

"PVEF‘

IBM FORTRAN DCAS AERODYNAMIC COEFFICIENT

——
—

ORIGINATING CURRENT |  PHONE
PROGRAMMER
R. D. Elliott T. J. Jones T7-2569
ENGINEER
R. D. Elliott R. D. Elliott 7-2852
e 4

COMPUTING COSTS--MACHINE UNITS COCTMENTATION

COMPUTING, ZLOTTING USERS MaNUAL LAST REVISED
0.3 MU/CASE 1 LR 27749 7/76
PROGRAM SIZE STATUS

BYTES CORE B0XES OF SQURCE CARDS
250 K

17 pages of code
_ABSTRACT

Nearly current

The purpose of a program called WDTVOR, developed to convert the Wave Drag
input geometry into the VORLAX input geometry descripiion, is to save time,
improve accuracy, and reduce human drudgery when configurations for which
the geometry was first digitized in the Wave Drag format are also to be
analyzed on the VORLAX program. '

The present version of WDTVOR contains the option to convert fuselages to
flat plates having the current planform area or to a simulation having
hexagonal cross sections. All wings and planer surfaces are converted to
zero thickness panels although the wing camber effects are preserved. Engine
pods are converted as curved panels approximated by hexagons.

1-17
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PROGRaM HUMBER
OR _ACRONYM

AERO, FPIL

PROGRAM NAMS
ATRFOIL SECTION GEOMETRY DEFINITION

COMPUTING SY3TZM
IBM CPS

AERODYNAMIC COEFFICIENT

e — -
ORIGINATING CURRENT PHONE
PROGRAMMER L. R. Miranda L. R. Miranda 7-6812
ENGINEER L. R. Mirenda L. R. Miranda 7-6812
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTTNG ELOTTING USERS MANUAL LAST REVISED
- - none

PROGRAM SIZE
BYTES CORE BOXES OF SOURCE CARDS
6.7 K 3 pages of code

STATUS

ABSTRACT

Develops an analytically smooth airfoil section definition from a minimum
number of specified inputs such as leading edge radius, trailing edge slope,

maximum thickness coordinates, T.E. ordinate and two others.

1-18
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["REVISED 11/76

FROGRAM NUMBER .
OR_ACRONYM

PROGRAM NAME

VAN DRIEST SKIN FRICTION WITH WETTED AREA
CALCULATION :

CF, LRM

IXPE
AERODYNAMIC COEFFICIENT

ORIGINATING CURRENT PHCNE |
PROGRAMMER

L. R. MIRANDA L. R, MIRANDA 7-6812
ENGINEER

L. R, MIRANDA L. R, MIRANDA 7-6812

—
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL LAST REVISED

0.1 MU/CASE NONE —

PROGRAM SIZE
EYTES CORT  BOXES OF SOURCE Carps || <RAIUS
15 K 4 PAGES QF CODE NEEDED

ABSTRACT

The program computes the skin friction drag coefficient of a complete air-
craft by use of Van Driest's formﬁl& for adiabatic wall from the wetted
areas and reference lengths of each component, An option permits calcu-
lation of wetted areas from input of aircraft dimensional data, Output is
suitable for direct inclusion in reports,

This program 1s presently stored in CPS used library ES5A.
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PROGRAM wuM3zr PROGRAM [ialMs
OR _ACRONYM
EMPTRICALLY BASED - TRANSONIC AIRCRAFT - TOTAL DRAG

delta, method PREDICTION TECHNIQUE - DELTA METHOD

MPUTING SYSTEM /PR
IBM CPS AERODYNAMIC COEFFICIZNT
—— ——— e —— 4__:
ORIGINATING CURRZNT PHCNE
PROGRAMMER
g C. W. Bogart C. W. Bogart 72854
ENGINEER C. W. Bogart C. W. Bogart 72854
COMPUTING COSTS—--MACHINE UNITS DOCIMENTATICN
COMPUTIIG

LR 27027 1 June 1976

PLOTTRNG i USERS MANUAL LAST RRVISTD

=
—— =2 | 3TaTUS )
LIl vl DULL O UPR oSuuiLd Lantys R #

14 K l Reasonably Current

ABSTRACT

Accurate drag prediction of airplanes has been documented in LR 27027.

This program comes from the methods and data of that report. Input data
consist of component geometry. Output is a component drag buildup, CD Vs CL,
Mach at cruise altitude, and a table showing changes in drag due to changes
in Reynolds number.

Currently storéd in CPS library ESE.
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s 2 XEVISZD : 11/76 I
' i F==— TR =S e e “.T_==*— —_— S SR

FalcraM wutozd Z_EUU_‘..-‘..': Jesnily
OR_ACRONYM
HIGH AERO )
HALPS, HELPS DYNAMIC LIFT PARAMETRIC SYNTHESIS
COMPUTTING 3YSTEM TYPE
IBM 360 CPS AERODYNAMIC COEFFICIENT
| —— _=;
ORIGINATING CURRENT PHCNE
4 | PROGRAMMER R. D. Elliott R. D. Elliott 7-2852
| ENGINEER ;
2 W. D. Morrison W. D. Morrison 7-5593
5 COMPUTT:G COST3--MACHINE UNITS DOCIMENTATION
COMPUTING PLOTTING : 1AST REVISED
E | 0.1 MU/case IDC FS/T74-13-02-1020 June 197k
PROGRAMN 3172
STATUS
SYTZ5 CORS 2053 OF SOURDE CZ2ns —

.2 K bytes 3 pages of ccde j Current

5 A method for estimating high 1ift (flapped) drag polars based on Royal

Aeronautical Society (RAS) Data Sheets has been developed for incorporation
! into the ASSET program. Basic data was adjusted to match the L-1011-385-1
. design. Therefore the method is valid (in the strict sense) only for sub-

sonic transport type aircraft having reasonably similar plan design
characteristics.

The method does, however, provide good agreement with

test data for off-baseline configurations such as the Electra/P-3 aircraft.

The program is presently available in the CPS library ESA.

1-21
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REVISED 11/76.

FROGRAM NUMBER
CR_ACRONYM

SKIN

PROGRAM NAME

ATRCRAFT SKIN FRICTION DRAG BUILD UP

COMPUTING SYSTEM
IBM 360 CPS
_—

JIEE.
_AERODYNAMIC COEFFICIENT

ORIGINATING CURRENT _ PHONE |

E. B. BLOOD NONE

PROGRAMMER

ENGINEER NONE (SEE R, D, ELLIOT]
E. B. BLOOD OR L, R, MIRANDA) 7-2852

COMPUTING COSTS—--MACHINE UNITS

DOCUMENTATION
0.1 MU/CASE e IDC L1011-8/ 12/69
PROGRAM SIZE S0 Sl
EYTES CORE B5OXES OF SOURCE CARDS e
YR CURRENT

ABSTRACT

The program computes turbulent skin friction of aircraft cdmponents using theF
method of Sommer & Short, The program is similar to Batch Program # 440801
and results are in agreement, Non-standard days, surface emittance and
roughness height are not variables in the SKIN program,

The program isg available in the CPS Public Library.
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REVISED 11/76

: PROGRAM NUMBER
E | OR_ACRONYM
2252

PROGRAM NaM=

2
%
i

ENERGY MANEUVERABILITY

COMPUTING SYSTEM

IBM-360 BATCH FORTRAN PERFORMANCE
1 P — e S
: ORIGINATING CURRENT PHONE
3 PROGRAMMER W. J. HARLEY R. E. POSTHUMUS 7-2059
]
2 ENGINEER
k-4 7 N. T. AVANT R. D. ELLIOTT 7-2852

COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING S ANUA LAST REVISZD
.05-0.2 MU/Plot 0.07-0.7 MU/Plot LR 20793 8/1/67

PROGRAM SIZE
BYTES CORE 30XE3S OF SQURCE CARDS

— e s
300 K

3

“IAI'E
IN NEED COF REVISION

ABSTRACT

The Energy-Maneuverability Program calculates, prints, and plots contours
of certain aircraft performance parameters in the speed-altitude plane.
These parameters, called the contoured parameters, include weight, steady
state load factor, steady state turn radius, steady state turn rate, energy
] additive rate, differential specific excess power, airplane/engine efficiency]
4 index, energy-maneuverability efficiency, instantaneous load factor, instan-
taneous turn radius, and instantaneous turn rate, or differential specific
excess power. The latter capability can be used to show graphically the
margin of specific excess power (energy additive rate) of one airplane over
another, Lines of constant specific energy may be superimposed over energy
additive rate, differential specific excess power, airplane/engine efficiency
index, and energy-maneuverability efficiency contours. Furthermore, if

desired, weight contours in the thrust-Mach and/or drag-Mach plane may be
calculated and plotted.

Input consists of specified power tables, configuration (drag) tables, speed

placard tables, Clma tables, and certain control cards and aircraft descrip-
tion data. =
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REVISED

PROGRAM NUMBER
+ OR_ACRONYM

PROGRAM NAME

MISSION ANALYSIS
2955, or P2955 in DC

COMPUTING SYSTEM

O BATCH FORTRAN PERFORMANCE

ORIGINATING CURRENT — I rane |
PROGRAMMER R. E. POSTHUMUS R, E. POSTHUMUS 7-2059
ENGINEER

Re D! BELTOTT R, D, ELLIOTT 7-2852

i
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL LAST REVISED

0.2-2.5/MISSION IR 17546 11/16/73

PROGRAM SIZE
BYTES CQRE BOXES OF SQURCE CARDS,
306 K 5

Current for MARK X version
needs revision to MK XI

ABSTRACT

Airplane mission performance is calculated from basic data describing aerc-
dynamic charecteristics, propulsion characteristics, weight breakdown, and a
mission profile., Typical solvable problems include maximum radius, maximum
range, maximum time-on-station, and paylcad for a fixed range. The approxi-
mate 2-dimensional point mass equations of motion employed neglect normal
acceleration and rotational inertias. Optional corrections are provided to
partially account for curved flight about a spherical earth. Computation se-
quence is chronological--in the order the mission would be flown. Special
features include the ability to fly paths producing constant sonic boom in-
tensity and an atmosphere subroutine permitting arbitrary temperature-altitude
profiles. Nine types of cruise flight are permitted including constant or
optimum altitude at optimum Mach, constant or optimum altitude at constant
Mach, constant or optimum altitude_.at the Mach for thrust equals drag, and
others. In addition, there are four ways to loiter at minimum fuel flow.
Climb or descent along constant EAS, CAS, or arbitrary Mach-altitude schedules
to specified weights, altitudes, or times is available. Acceleration or de-
celeration at constant altitude to specified weights, Mach numbers, distances,
EAS, CAS, or times is permitted. Normal summary page print output may be
supplemented by time history print for selected segments. A larger version
of the program may also be used to generate climb, descent, acceleration,
subsonic and supersonic cruise, and loiter segment data in two forms: summary
plots suitable for inclusion in performance reports, and punched cards suitab
as input to the Calac Marketing Division's Economic Route Analysis Program.
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PROGRAM NUMBER

PROGRAM NaM
OR _ACRCNYM

ATRLINE FLIGHT RECORDER PERFORMAIICE DATA

AIRPERFO.PLI COMPARTISON

UTING 3SYSTEM

|
g | -
{ IEM PL/I DCAS ik
3 g ORIGINATING CURRENT PHONE
E !
4 FROGRAVMER. G. E. Carichner ¥ 76736
2
B P\ UBHEER
1. G. E. Carichner L 76736

COMPUTING COSTS—-MACHINE UNITS3 DOCUMENTATION

\ 1 MU/FLIGHT None
STATUS

25K

ABSTRACT
3 Reads flight recorder data for basic aircraft performance. Based on the

E | computed drag from flight recorder and representative thrust and fuel flow

maps and drag polars, a theoretical profile is calculated. This theoretical
profile may be either a fixed cruise Mach number or an optimum Mach number
(computed by program) along with a fixed climb schedule. Side by side
comparison of actual and theoretical results are output. Also included, is
a statistical drag summary based on the actual flight data.
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~ PROGRAM NUMBER
OR_ACRONYM

PROGRAN

1%
]

S
N

DIVE, MLBAX DIVE TIME HISTORY

P
IEM 360 CPS :
_— e —_— e —— S ———
ORIGINATING CURRENT PHONE
4 PROGRAMMER | . 1. Baxendale M. L. Baxendale 76812
] ENGINEER
; M. L. Baxendale Baxendale/Bogart 7-2854

s

COMPUTING COSTS~-MACHINE UNITS DOCUMENTATION
COMPUTTNG ZLOTTING USERS MANUAL LAST REVISED -
0.2 MU/dive None 3-12-74

STATUS

Would be useful.
ABSTRACT
The time history of a dive maneuver is computed, including push-over, con-
stant-dive angle dive, and an iterated pull-up initiation altitude such that
the bottem of the pullout is at 2,000 ft. Inputs include weight, initial

speed and altitude, and push-over, Elapsed time to run one case is five
minutes. Currently stored in CPS Library ESM.
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REVISED 11/76

PROUGHAM WUMBZR

OR_ACRONYM .

LIMWGT ,AER@ LIMIT WEIGHT

PR

E |
3
1 PERFORMANCE
b | ORIGINATING ~ CURRENT PHONE |
l ,
{ FROGRAMER | g, Q. Bond G. E Carichner 7-6736
3 ENGLVEER
5 E. Q. Bond G. E. Carichner T-6736
COMPUTING COSTS—-MACHINE UNITS ] DOCIMENTATION
] COMPUTTNG PLOTTING USERS MANUAL LAST REVISED
! 0.05 MU/Case - None - i

PROGRAM SIZE R
BYTES CORE 2025 OF SCURCE CAR b

11.3K 3 pages of code

ABSTRACT

Would be useful.

| ' The maximum weight obtainable at a specified altitude, flap-setting, and

temperature increment from standard day is calculated and the optimum speed
for it is noted.

Currently stored in CPS Library ESE. .

Reference: Computer Services Batch Program #3329 (inactive). %
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PROGRAM W UMBER
OR_ACRONYM

MISS, VIKING

COMPUTING SY3TEM TYPE
' PERFORMANCE

IEM 360 CPS

A gl s SR i B 2t Uit s b ol idypibis A o A KI5 S L

PROGRAM NalM=

MISSION PERFORMANCE

ORIGINATILG

CURRENT

PHONE

FROG ER Ron Moran

M. L. Baxendale

7-6812

Ron Moran

M. L. Baxendale

'7- 6812

e

COMPUTING COSTS--MACHINE UNI

SOMPUTING

USERS MANUAL

I8 DOCUMENTATION
ZLOTTING

I 5 EI: QE"JT"";.' ;2

0.02-0,2 MU/Mission - None
PROGRAM SIZE
BYTES CORE  20.Es OF SOURCE carps || SIallS
10.5K 4 pages of code Would be useful
ABSTRACT

Computes military-type missions such as time on station at sea level or
optimum altitude with cruise at optimum altitude, tanker missions, and pay-
load-range missions utilizing segment data previously computed on the 360
Batch Process Program 2955 . This segment data is input tabulated mono or
bivariate form, which is simpler to change than fitted analytic equations,
but takes longer to compute because of the need for calling and returning
tables to and from files and using external subroutines NUTRP1l and NUTRF2

for parabolic interpolation. Elapsed time for one mission is approximately 5

minutes, Weight, fuel, distance, and some times for each mission segment are
output.

Currently stored in CPS Library ES5M. .

SR T v o
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PROGAAM HUMBR
0R ACRONYM

|

l

i

3
E' 1 ORIGINATIIS

5 |

i

PERFORMANCE
[ cummenT PHONE
PROGRAMMER M. L. Baxendale M. L. Baxendale 7-6812

2 ENGINEER M. L. Baxendale M. L, Baxendale 7-6812

i s
r' COMPUTIG STS--MACHINE UMNITS “ DOCIMENTATICY

QQV‘EHIT\'P‘ L.OTTING i USERS MANTIAT ST REVI3E

i { - “ None

] PROGRAM SIZE mamITa

| BYIES COR B0XE STATUS

p———— e
z3 _CORE SO =S CF SQURCE

T

batch mission program, 2955.

12K 3 pages of code

tines for each mission segment are output.

. Currently stored in CPS library ESM.

Would be useful

. Computes military-type missions such as time-on-station at sea level or
optimum altitude with cruise at optimum altitude, tanker missions, and
[ payload-range missions utilizing segment data previously computed on the
1 This segment data is input via coefficients
of polynomial equations fitted to the data.
similar to and derived from MISS,VIKING.

Otherwise the program is
Weight, fuel, distance, and some

DR
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REVISED ~ 11/76
[ PROGRAM NUMBER = B EHOGRAM NaME e
OR _ACRONYM A
ROC, GEC # RATE OF CLIMB
TING SYSTEM /PR
IBM 360 CPS PERFORMANCE #
ORIGINATING CURRENT PHOIE
FROGRAMER | G, E. Carichner G. E. Carichner 7-67%
ENGINEER G. E. Carichner G. E. Carichner 7-67%
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTTING ZLOTTING JSERS MAN LAST JEVISZID
0.1 to 0.2 MU/Case - None
PROGRAM SIZE T & T8
BYTES CORE 23 OF 201 F SIATS
12,2 K L pages of code Requirement marginal

ABSTRACT

Two problem types are solved: (1) For all combinations of weight and alti-
tude the instantaneous rate of climb is calculated for a specified Mach num-
ber. (2) For all weights the maximum altitude is calculated for a given
rate of climb and Mach number. Input options include a choice of constant
Mach, EAS, or Mach vs. altitude climb schedules. The program is often used
for maximum speed capability by asking for R/C = O.

Currently stored in CPS Library ESE.
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PROGRAM NUMBER
OR_ACRONYM

ROGRAM NaMBs

TAKEOFF PERFORMANCE

o
NG SYSTEM

-‘va—a

IEM 360 PL/ I DCAS PERFORMANCE
e — —— "'_:"" 4—%
ORIGINATING CURRENT PHONE
TROGBAMER | g, 3. cardcimer G. E. Carichner 7-6735
bk ENGINEER
G. E. Carichner G. E. Carichner 7-6735
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUT NG ZLOTTING USERS MANUAL LAST REVISED °
| 0.2 MU/Case None
PROGRAM_SIZE S

30.&5 OF 30i
13 pages of code
ABSTRACT

BYTES CQORE
27 K

Would be useful

! Takeoff field length is calculated based on flight test data and methodology
under FAA rules. The segmented takeoff uses the RMS speed point in each
segment for calculation of the average force in that segment. Capabilities
include solving for the second-segment limit weight, balanced and unbalanced
conditions with clearway/stopway-available, tire speed limit, runway slope,
winds, brake energy limited performance, and overspeed.
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" PROGRAM b UMBER PROGRAM Al
OR_ACRONYM

TAKEOFF INTERACTIVE TAKEOFF TIME HISTORY
UTING 3SYST=M TVPE
B :;.. L PERFORMANCE
L1 !
ORIGINATING CURRENT PEONE
PROGRAMMER R. D. Elliott T. J. Jones 72565
ENGINEEZR R. D. Elliott R. D. Elliott 72852
COMPUTING COSTS--MACHINE INITS | DOCUMENTATION
MPTT TN mm I ‘ Tr-oEB S I‘,\IIIT I"ST :.D\_‘E’VI :,:‘2
0.2 MU/CASE - | 55 pages (CPS) May 1975
20 pages (TSO-PL/I) May 1975

SIZE
prizs CORE 20,55 OF SQURCE CARDS

20 pages of ccde

amaiamrTa
AU

Current

ABSTRACT

A time history erformance takeoff caprability has been developed h
treats acoelerdtion from Start of grougd roll to zotation spegg, fogg%ion

to liftoff speed, the airborme trajectory from liftoff to 35 feet altitude,
and the climb from 35 feet to the 3.5 nautical mile point.

Constraints on maximum load factor and pitch attitude are imposed so as to
produce trajectories with equivalent airspeed relatively constant. Other
features include treatment of runway slope, non-standard days, headwinds,
landing gear retraction, and monitoring of tall scrape angle. Not yet avail-
able are engine failure analysis or balanced field length calculations,
thrust cutback, or flap angle change during climbout.

The program is available as a batch PL/I program (non-interactive) as well
as a TSO (time Sharing Option) program on the IBM 370-168 (interactive).

2-11
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PROGRAM NUMBRR PROSRAM WAME
QR ACRONVM
3089 ROTOCRAFT SIMULATION MODEL
REXgR
{ COMPUTING SYSTEM D
1 IBM 360 Batch Fortran STABILITY AND CONTROL
: - —
b | ORIGINATING CURRENT PHONE
c | PROGRAMMER Unknown P, K.retsinger 751}40
i
3 ENGINEER Unknown S. Reaser 72097
COMPUTING COSTS~-MACHINE UNITS DOCUMENTATIC
MPTT TN PLOTTING i USFRS MANUAT LAST REVISED
! USA.AM.RDL ‘TR-76-28A,B,C March, 1976
PROGRAM SIZE i
3 = S &TZ)N 2
- Drisd Conm 5053 COF SOURCE CiRDS -
] 225 X Current
2
L ABSTRACT
(
Nt The REXOR meth model has been written for a single four-bladed, gyro
éontrolled, hingelss-rotor helicopter with additional capability for
! analysis of teetering or hinge-offset rotor systems with conventional
controls and two or four blades. Modeling emphasis is on an accurate
main rotor description.
|
.' ]
!
{
A
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PROGRAM NCMzER

QR _ACRONYM
3626

PROGRAM Nal

NS

SMALL PERTURBATION HELICOPTER ANALYSIS MODEL

MEUTING SYSTIM TVEE
IBM 360 Batch Fortran STABILITY AND CONTROL
e
ORIGINATING CURRENT PHCNE
PROGRAMMER Feinstein P. Kretsinger 75140
ENGINEER S. Reaser S. Reaser 72097

COMPUTING COSTS—-MACHINZ UNITS DCCUMENTATTION

COMPUTING LOTTING # USERS MANUAT LAST REVISED

po—

Limited Distribution Unknown

T STATUS 1
ALO UL DUULLULL oattiis i R
2 Out of date

Jmm
ABSTRACT _

Program trims an input helicopter configuration and calculates linear
model derivatives required. The linear model (20 x 20) is internally
assembled and linked to the CSAP matrix analysis package maintained by
Scientific Computer Services.
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QEYUTSR
{ _-.J]I\J—‘
! PROGRAM [HUMBER PROUR A NabL

OR_ACRONYM

DR
TVZr

o

Stability and Control

ORIGINATING CURRENT PHONE
= PROGRAMMER
G, Blausey R. Ptachick T7-5608
' ENGINEER
G. Blausey R. Ptachick 7=-5608
—————

COMPUTING COSTS.---MACHINE UNITS DOCUMENTATION

: COYPUTTIIG PLOTTING USERS MANUAL I REVISE!
F | 0,02 MU/CASE - None
PROGRAM SIZE o e
BYTES CORE B0 =S OF SOURCE CARDS SRUES

Would be useful
16 K

ABSTRACT

3 The program is capable of solving the Longitudinal and Lateral-Directional
dynamic stability oscillatory roots using linearized aerodynamic derivatives
It computes the frequency, damping ratio and period for short period,
phugoid, dutch roll, damping in roll and spiral mode,.

Presently stored in CPS user library ESE.
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PROGRAM NUMBZR
OR ACRONYM

ASAP

PROGRAM NaME

ADVANCED SYSTEMS ANALYSIS PROGRAM

COMPUTING SY3TZM
IBM 360 GRAPHICS

TVPE
STABILITY AND CONTROL

—_——

—_— .
——————

ORIGINATING CURRENT PHONE
FROGRAMER H. P. Weinberger E. Sturcke 7-8104
ENGINEER
H. P. Weinberger M. S. Eden 7-5608
COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
0.04 MU/Case 0.03 MU/Plot L PEEE e Sept. 1974

Users Manual
PROGRAM SIZE

BYTES CORE 5055 OF SOURCE canpe || <IallE
126K 4 boxes CE

ASAP is an Interactive Graphical Systems Analysis Program for solution and
anglysis of a system of linear differential equations expressed in poLvnomialsL
of the Laplace operator S. Input may be in either matrix or equation form.

Outputs available are Root Locus, Bode plot, time response, and power spectralw
density.

ASAP interfaces with other related graphics programs such as TRIM, 6D¢F , and
REP @P. & '
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1 .
PROGRAM [ UMBER PROGRAM MAME
OR_ACRONYM
BODYAX, jjr BODY AXES DERIVATIVES
COMPUTING SY3TZM TYPE
IBM CPS STABILITY & CONTROL
ORIGINATING : CURRENT PHONE
PROGRAMMER J. J. Rising J. J. Rising 75608
: ENGINEER J. J. Rising J. J. Rising 75608
—

COMPUTING COSTS--MACHINE UNITS DOCUMENTATION

none
PROGRAM SIZE STATUS

; i BYTES CORE S0YES OF SOURCE CARDS
1 page of code
ABSTRACT

e This program converts aerodynamic coefficients and stability and control
derivatives from the stability axes to a body axes system.

Presently stored in CPS user library E5A.

1
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REVISED

PROGrAM NUMBER PROGRAM NaMB
OR _ACRONYM

DIMDER, jjr

DIMENSIONAL DERIVATIVES

STABILITY & CONTROL

ORIGINATING CURRENT PEONE

o

T T T T

PROGRAMMER J. J. Rising J. J. Rising 75608
ENGINEZR J. J. Rising J. J. Rising 75608
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING PLOTTING USERS MANUAL LAST REVISEZD
None
PROGRAM SIZE STATUS

BYTES CORE BOAES OF SQURCE CARDS
2 pages of code

ABSTRACT

This program calculates body-axis dimensional stability and control
derivatives. Input includes the nondimensional derivaties, both
longitudinal and lateral-directional, and the flight conditions.

Presently stored in CPS user library- ESA.
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PROGRAM NUMBER
OR ACRONYM

ftae, pfb

COMPUTING SY3TEM

PROGRAM NaMz

PITCH DATA EXTRACTION FROM FLIGHT TEST DATA - S3A

S i dain i o i G NN e ot i) 7 £l s o s B ek B Vs . s F HICL 5 R .~ R e e e
oo Al 3 S5 A s il S S R S GG A sl 1 S Sl St N s

[REVISED 11/76

ABSTRACT

I3M 360 CPS STABILITY & CONTROL
ﬁ ——— —
ORIGINATING CURRENT PHONE
PROGRAMMER P. F. Bala P. F. Bala 7-5592
ENGINEER
P. F. Bala P. F. Bala 7-55G62
COMPUTING COSTS~-MACHINE UNITS DOCUMENTATION
0.1 Mu/case 1 page writeup 11/4/75
PROGRAM SIZE *
BYTES CORE  50ZES OF SOURGE Camps || <TALUS
Tk 2 pages of code Adequate

This program extracts longitudinal pitch characteristics from steady state

S-3A flight test data, using the estimated control effectiveness data.

The equations assume three degrees of longitudinal freedom with zero pitch

and alpha accelerations. The program can be modified by use on aircraft by
changing the aircraft geopetry, engine data and control effectiveness data.

Presently stored in CPS user library ESM.
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—~ . REVISED  11/76
i PROGRAM NUMBER . PROGRAM NAME
QR _ACRONYM
LADC¢F, iir LATERAL-DIRECTIONAL TRANSFER FUNCTIONS ]
Ul S13 JIRE.
IBM CPS STABILITY & CONTROL
ORIGINATING CURRENT PHONE %
PROGRAMMER J. J. Rising J. J. Rising 7-5608
= ENGINEER J. J. Rising J. J. Rising 7-5600
COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL LAST REVISED

: PQOGRAM IZ&
|

1 page of code
ABSTRACT

This program calculates the numerator and characteristic coefficients for
basic airframe lateral-directional transfer functions.

Presently stored in CPS user library ESA.

3=
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PROGAAM WUMBER
OR_ACRONYM

PROGRAM Nal(Z

IATERAL DIRECTIONAL DYNAMIC TIME HISTORY

TEM

PUTING SYS

Stability and Control

~ ORIGLIATING CURRENT PHONE

PROGRAMMER M. S. Eden M. S. Eden 7-5608
ENGINEER M. S. Eden M. S. Eden 7-5608
COMPUTING COSTS—-MACHINS UNITS DOCUMENTATION

COMPUTTNG ELOTTING USERS ML LASTRZVISED

None
GRAM SIZE TUS
PROGRAM SIZ 3TA

BYTES CCRE B0ZS COF SOURCE CaARDS

8.7 2 pages of code Requirement marginal

ABSTRACT

A linearized lateral-Directional three degrees of freedom program permits
calculation of airplane response characteristics due to various disturbances

using basic aerodynamic data.

Presently stored in CPS user library ES5SE.

3-10
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(¢ : REVISED 11/76 |
: R G- D B R e :
OR ACRONYM

Ingrm, pfb

STABILITY & CONTROL

ORIGINATING CURRENT PHONE
PROGRAMMER P. F. Bala P, F. Bala T=-5592
-
3 ENGINEER P. F. Bala P. F. Bala T7-5592
e —— — |

CCMPUTING COSTS--MACHINE UNITS DOCUMENTATION

ABSTRACT

{ Trim stabilizer and elevator deflections are converted for the powered S-3A
control system. In addition, maneuvering elevator and stick forces per g
are calculated. The program could be modified for use on other aircraft.

Presently stored in CPS library ESM.
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PROGRAM NUMBER .
QR _ACRONYM
LONCOF, jjr

GRAM NAME

LONGITUDINAL TRANSFER FUNCTIONS

STABILITY & CONTROL

PROGRAM SIZE =
SITES CORE  20KES OF SOGRCE Cimps || <SE4IUS
1 page of code

ABSTRACT

This program calculates the numerator and characteristic coefficients for
basic airframe longitudinal transfer functions.

Presently stored in CPS user library ESA.

ORIGINATING CURRENT PHONE
PROGRAMMER J. J. Rising J. J. Rising 75608
ENGINEER J. J. Rising J. J. Rising 75608
— e —
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTTNG ZLOTIDNG USERS MANTAL LAST REVISED
- none

LOCKHEED
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PROGRAM NUMsER
OR_ACRONYM

ROuRAl! Habis

long, pfb

COMPUTING SYSTEM
IBM CPsS

TYPR
P N

LONGITUDINAL TRIM AND MANEUVERABILITY
ON MANUAL CONTROL SYSTEM INCLUDING TRANSFER FORCES

STABILITY AND CONTROL™

REVISED

4

s s ——i

T T D

TEVNYTE

i A
-

= e = _=-;#
ORIGINATING CURRENT PHONE

PROGRAMMER P. F. Bala P. F. Bala 7-5592
ENGINEER P. F. Bala P, F. Bala T-5592
COMPUTING COSTS—-MACHINE INITS DOCUMENTATION

COMPUTTNG ELOTTTNG USERS MANUAL LAST REVISED -

0.2 MU/CASE - None

PROGRAM SIZE STATUS

BYTES CORE
10K

BO.ES_OF SQURCE CARDS
3 pages of code

ABSTRACT

Low speed longitudinal trim surface deflection and a.erodynaiﬁic hinge moments
are computed for both the powered and manual control systems.
state powered-to-manual transfer forces can be determined as well as mneuverw

ing control capability on both systems. Program is presently stored in CPS

Library ESM.

Requirement marginal

The steady-

LOCKHEED
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PROGRAM WUMBlR
OR_ACRONT}

LONG, RJP

PROUGRAM Nalid

LONGITUDINAL TIME HISTORY

Stability and Control

PROGRAM SIZZ 1y
BYTES CORE 20.E5 OF SOURCE Camps || <2AILS

10,4 K 3 pages of code Would be useful
ABSTRACT

A linearized longitudinal three degrees of freedom program referred to
stability axes permits calculation of airplane response characteristics
due to various disturbing actions such as stabilizer deflection thrust
pulsation and control system failure as a function of time,

Presently stored in CPS user library ESE.

ORIGINATIIG CURRENT PHONE
i on R, J. Ptachick R. J. Ptachick 7-5608
ENGINEER
R. J. Ptachick R. J, Ptachick 7-5608
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL LAST REVISED
0.2 MU/CASE - None

i e
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REVISED 11/76

3 x 3 MATRIX ANALYSIS PROCEDURE

STABILITY & CONTROL

ORIGINATING CURRENT PHONE
PROGRAMMER T. Heim
ENGINEER T. Heim S. Reaser T2097
| ——

COMPUTING COSIS--MACHDIE UNITS DOCUMENTATION

COMPITTNG ELOTTING USERS MANUAT, LAST REVISED

Self instructing
PROGRAM SIZE TR

?X:.:ES CORE 30XES QOF SOURCE CARDS
including

subroutines

not required
_ABSTRACT

This program accepts analysis models expressed in S plane up to a degree
of freedom with up to 3 forcing functions. User output selection includes
roots, transfer function, frequency response and time histories.

The program is currently on CPS library ESC.

3-15
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PROGRAM HuMbER PROGRAM HAlMs

OR ACROLY}

NGLO, CLIVE MINTMUM NCSE GEAR LIFT OFF SPEED

TYPE

Stability and Control
=§ "_' P— 2 = 4__%
ORIGINATIIG : CURRENT PHCNE
PROGRAMMER
R. J. Ptachick R. J. Ptachick 7-5608
ENGINEER
R, J. Ptachick R. J, Ptachick 7-5608
COMPUTING COSTS--MACHINE UNITS DOCUMENTATION
COMPUTING OTTIN ISERS MANUAL AST REVISE]
0.1 MU/CASE - None
PROGRAM SIZE :
BYTES CORE 505 OF SOURCE Camps || <IALUS

1 page of code Requirement marginal

ABSTRACT

Minimum nose wheel 1ift off speed and corresponding main gear reaction
forces are calculated from basic geometric and aerodynamic coefficient

inputs,

Presently stored in CPS user library ESE.

3-16
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l DWPITT AT

Dainal, Sl o s sl
e Bl s e st i g et e

‘ e 11/76 .
, . PAOGRAM o UMBER PROGRAM MAlE
| OR ACRONYM
‘ MANV, RJP STABILIZER PER G - L1011
MPUTING SY3TEM VDR
IBM 360 CPS Stability and Control
T ORIGINATLNG CURRENT PHONE
PROGRAMMER
R, J. Ptachick R, J. Ptachick 7-5608
ENG INZER
R. J. Ptachick R, J. Ptachick 7-5608
COMPUTING COSTS--MACHINE UNITS I DOCUMENTATION
COMPUTING p G USERS MANUAL LAST REVISED
% 0,1 MU/CASE - ‘ None
, PROGRAM SIZE S
| SYTES CORE  50YES OF SOURCE Carpe || <=24LUs
{
f ) §!6 X 2 pages of code Would be useful
f (/ ABSTRACT

may be computed.

Presently stored in CPS user library ESE-

The maneuvering longitudinal characteristics for wind-up turn maneuver for

positive load factor and wings-level push-over for negative load factor

!-.OCKH!!D
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- REVISED 11/76
[ PROGRAM .AUMBER PROGRAM 1aME

OR_ACRONYM L bt
- THREE LOOP NYQUIST ANALYSIS

TVPE
STABILITY AND CONTROL

ORIGINATING CURRENT PHONE

PROGRAMMER 8. Reaser S. Reaser 72097

ENGINEER S. Reaser S. Reaser 72097

COMPUTING COSTS--MACHINE UNIT3 DOCUMENTATION =ﬁ
N

Limited Distribution

PROGRAM SIZE o
BYTES CORE BOXES CF SOURCE CARDS SRS
6K, including Current
subroutines

ABSTRACT

The program accepts a plant model in S plane notation plus two additional
forward blocks of third order over third order. Each forward network
element has a third order feedback block. Frequency response is calculated
for successive loop closures. ‘

The program is currently on CPS library E5C.

!..OI’,CKH,'!ED
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LR 26575
- 12/22/75
\i PROGHRAM H4UMBER ROGRAM NAME
OR ACRONYM
REP, #P PERTURBATION MATRIX PROGRAM
COMPUTING SYSTEM TYPE
j' ORIGINATING CURRENT PHOMNE
! PROGRAMMER M. S. Eden M. S. Eden 7-5608
3
1 ENGINEER :
. Mo S. Eden M. So Eden 7“5608
— |
COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
UTING ZLOTTING USERS MANUAL LAST REVISED
0.05 MU/Case LR 26533

PROGRAM SIZ -
2 TATU

BYTES CQRE 203 OF SOURCE CARDS
126K 1/2 box

To be published.

ABSTRACT

i The dynamic longitudinal and lateral or coupled matrices are set up using a
perturbation technique applied to non-linear six-degree-of-freedom models.
The model is initialized at a given flight Mach number and altitude at a

i given weight and center of gravity. Small perturbations are applied to each
E | state varisble. The program will repidly scan a large number of tabulated
flight conditions. Matrices are automatically transferable to ASAP for roots, h
Bode, Root Locus, and Power Spectral Density analyses.

- Other related graphics programs which interface with REP @P are TRIM and
‘ 6 DgF. :
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EVISED 11/76 I

FROGRAM HUMBnR
OR_ACRONYM

SIDE, SLIP

PROGRAN 1Al

STEADY SIDESLIP

MPUTING SYSTI:M

IBM 360 CPS Stability and Control

ORIGINATING CURREN | PHOIE
PROGRAMMER R. J. Ptachick R. J. Ptachick 7-5608
EN3INEER

R. J. Ptachick R, J. Ptachick 7-5608

COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
COMPUTTG ZLOTTING ERS MANU: LAST REVISED

0.1 MU/CASE - None
PROGRAM SIZE STATUS

80535 OF SOURCE

3 pages code

BYTES CORZ

Would be useful

ABSTRACT

The airplane Lateral-Directional steady sideslip characteristics are com-
puted with or without asymmetric thrust from basic aerodynamic and thrust
inputs,

Presently stored in CPS user library ESE.
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BYTES CORE 30.ES OF SOURCE CaRDS
126K

i
3
: LR 26575
Q PROGRAM i UMBER
OR_ACRONYM
6 Dg F SIX-DEGREE-OF-FREEDOM TIME HISTORY
TING SYSTEN .
IEM 360 CSMP GRAPHIC STABILITY AND CONTROL !
= = r—ﬁ-m.
ORIGINATLIG CURRENT PHONE
PROGRAMMER M. S. Eden M. S. Eden 7-5608
B |
& ENGINEER |
Fcowurn\'n COSTS—-MACHINE UNITS DOCUMENTATION
COMPUTING ZLOTTING USERS MANUAL LAST REVISED
0.2 MU/40 SEC HISTORY 0.03 MJ/Plot LR 26533
PROGRAM SIZE STATUS

1 box Unpublished

ABSTRACT §

(h/ Six-degree-of-freedom airplane maneuvers may be calculated in the air or during _,é
landing and takeoff. Included are aerodynamic controls, engine controls, and
braking and steering logic consistent with FAR 25. Free form modeling tech-
niques enabled by a self-sorting translator are utilized. Hard copy plots
are available from microfilm, Related graphics programs which interface with
6 DPF are TRIM, @P, and ASAP.
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| REVISED 11/76
PROGRAM N UMBER PROGRAM Naliz
OR_ACRONYM
1 TOL, MSE LEAST SQUARES BIVARTATE CURVE FIT
NG SYSTE ’T“‘Ei‘ ; 3
IBM  CPS STABILITY AND CONTROL
3 ORIGINATING CURRENT PHONE
i : PROGRAMMER
A Mo S. Eden Mo So Eden 7-5608
2 ENGINEER ; g
M. S. Eden M. S. Eden 7-5608 1
COMPUTING COSTS~-MACHINE UNITS DOCUMENTATION ]
i COMPUTTNG. PLOTTING USERS MANUAL LAST REVISED
3 0.7 MU/case - None :
1
" PROGRAM SIZE :
3 = = =T & STATUS Would be useful. Possible 3
BYIES CORE 2035 OF SOURCE CARDS || candidate for CPS Public Library. 5
11.kK 2 pages of code
ABSTRACT

A least squares fit relates a dependent variable FN of two independent
variables (N1, MA) in the form of cross polynomials. The program is currently]
set up for up to 88 data points (M), up to 20 polynomial functions (N). The
polynomials are cubic in the independent variable N1 and quartic in MA. The
least squares fit is characterized by coefficients C (1-N).

/‘5‘

Arbitrary functions can be used in place of the polynomial function F.

Program has general application other than stability and control. Currently 1
in CPS Library ESE. '

LOCKMEED
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PROGRAM JUMBER
OR ACRONYM

TRIM

ROGRAM NAMZ

JTING

IEM 360 CSMP GRAPHIC

s STEM

STABILITY AND CONTROL

Bk sttt i T et i v

ORIGINATING CURRENT PHCNE
N
FROCRAMMER. M. S. Eden M. S. Eden 7-5608 1
& ENGINEER
- M. Sa Ed.en Mc So Ed.en 7‘5608
|

COMPUTING COSTS~-MACHINE UNITS DOCUMENTATION
COMPUTING PLOTTING USERS MANUAL LaST REVISED °
, 0.2 MU/Case - IR 26533
PROGRAM SIZE 2
BYTES CORE  S0XE3 OF SOURCE Camps || <SEALMS
126K 1/2 box Unpublished

_ABSTRACT

Static analyses are performed for an airplane given freely expressed aero-
dynamic, geometric, and engine data. Typical modes of operation are:

e e e —————— A s

Steady Level Flight - vary speed.

Power and/or Roll Asymmetry - vary speed.
Steady Climb - vary speed.

Vertical Acceleration - vary ©.

Wheels on Ground - vary speed

O 0 O o o

end any logical combination of the above. Related graphics programs which
‘ interface with TRIM are REP @P, ASAP, and 6 D@F.

4 3-23
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[M==viszo .11/76.
" PROGR. 1 UMBER PROGR.M NAME i
OR_ACRONYM
TRIM, AERO TRIM FOR LEVEL FLIGHT - L1011l
COMPUTING SY3TEM ' TYPR
TBM 360 CPS GRAPHICS Stability and Control
ORIGINATLIG CURRENT PHONE
IME
PROGRAMMER | p 7 ptachick R, J. Ptachick 7-5608
ENG INEER
R. J. Ptachick R, J. Ptachick 7-5608
—
COMPUTING COSTS—-MACHINE UNITS DOCUMENTATION
COMPUTING ELOTTING USERS MANUAL LAST REVISED
0.1 MU/CASE None

PROGRAM SIZE
BYTES CORE BOXE

8.5 K

STATUS

Requirement marginal

2 pages of code
ABSTRACT

The one g longitudinal level flight trim characteristics with and without
power effects are calculated from basic aerodynamic and thrust inputs,

Presently in CPS user file ESE.

3-2k
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LIST OF INACTIVE PROGRAMS
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IR 26575
INACTIVE PRCGRAMS
' Z0GRAM LAST 2iChl
iGMBER PROGRAM NAME TG Limad Pl otz
b BOMB DRCP TRAJECTORY tt
2 P RIBOR PERORAATOE 8. eS| B Briass
2082 ZERO LENGTH IAUNCH TRAJECTORY R.C. Feagin | R.G. Sproul
2191 CONFIGURATION GENERATOR (BIVARIATE TABLE R.D. Elliott| R.E.Posthumu,
MANTPULATION)
2199 DIVE TRAJECTORY INCLUDING PUSHOVER AND C.W. Bogart B.R.McCorkle
PULLOUT -
2207 SONIC BOCM OVERPRESSURE L.M.Kenner [.N., Meade
2211 PERFORMANCE MAPPING - SPEED ALTITUDE N.T. Avant R.E,Posthumus
SUMMARY
2225 HAMILTON STANDARD PROPELLER PROGRAM H.B.Crockett| E. Lipton
2234 DRAG COEFFICIENT PLOT L.J. Aker R.E.Posthumus
2241 DIVE TRAJECTORY C.W. Bogart |B.R.McCorkle
2250 GENERPALIZED ATMOSFHERE R.D.Ellictt §.F.Holliday
2296 PROPUISICN DATA PIOT L.J. Aker W.J. Harley
2297 ZERO LIFT WAVE DRAG R.D.Elliott |T. J. Jones
2301 SUPERSONIC CAMBER & TWIST FOR SPECIFIED R.D. Elliott|J.N. Meade
LOADING
2314 ¥-n DIAGRAMS G.C.Blausey |W.J. Harley
2214 SUPTRSONTS CAMTIR DESIGHK - 3 LOADINGS K.D. Elliot:|J.N. Meade
2317 SUFERSONIC WING ANALYSTS FROGRAM R.D. Elliott|D.M. Kaye
233¢ 3-D STABILITY PROGRAM - B.T.Averett [R.G. Sproul
2359 AIRPLANE TURBULENT SKIN FRICTION R.D.Elliott |T. J. Jones
2383 SUPERSONIC PRESSURE FIELD IN.PRESENCE OF 1.M. Xenner [J.R. Boone |
WING DUE TO NACELLES
2435 AXISYMMETRIC POTENTIAL FLOW C. Schwartz |D.Tappeiner
2456 WIND TUNNEL DATA MANIPULATION AND PLOT R.D. Elliott|J.N. Meade
2467 WETTED AREA CALCULATION FROM WAVE DRAG R.H. Shaar |J.N. Meade
2470 5-D MANEUVER AXD DYNAMIC MODES C.F.Anderson|R.G. Sproul
2513 DRAG POLAR CURVE FIT F.R.3ruckman|B3.A.Galipeau
2542 SIX-DEGREE-OF-FREEDOM FLIGHT PATH E. Lloya J.Gilbertson
GENERALIZED COMPUTER PRCGRAM ¢
2736 SECOND ORDER THEORY FOR STEADY OR UNSTEADY |J.D. Revell |T.J. Jones
SUBSONIC FLOW PAST SLENDER BODIES OF FINITE
THICKNESS
2739 FULLY AUTOMATIC COMPUTER TECHNIQUE FOR L.M. Kenner kw..f. Harley

SIZING (FACTS)

LOCKHEED " Be@
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3
g INACTIVE PROGRAMS
f ~ PROGRAM | LAST KNOWN
b NUMBER PROGRAM NAME ENGINEER | PROGRAVMER
i 2763 ANALYSIS AND DESIGN OF WINGS AND WING-BODY |L.R. Mirandal £
E COMBINATIONS IN SUPERSONIC FLOW (AMES-
i WOODWARD-CARMICHAEL)
| 2801 COMPUTERIZED AERODYNAMIC FLOW ANALYSIS FOR | H.H.W. 7.F.Holliday
i ARBITRARY BODIES IN SUPERSONIC-HYPERSONIC Drosdat
FLOW
3 2804 TWO DIMENSIONAL POTENTIAL FLOW C.Schwartz | D.Tappeiner
: 2822 PROGRAM FOR PREDICTING AERODYNAMIC COEFFI- |S.C.Ghorai [J.F.Holliday
g CIENTS OF ARBITRARY SLENDER LIFTING REENTRY]
3 VEHICLES
1 2831 MODIFIED LIFTING SURFACE THEORY FOR L.R.Miranda | D. Kaye
] gg n VLARIABAméE mmmmmm ORMS (LAMAR) R. D.ElliotH{ T. J. Jones
2 §7 THREE DIMENSIONAL POTENTIAL FLOW DIGITAL C.Schwartz | D.Tappeiner
COMPUTER PROGRAM
f 2855 FULLY AUTOMATIC COMPUTER TECHNIQUE FOR L.M.Kenner |W.J.Harley
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