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FOREWORD

This report, "The USAF Stability and Control Digital Datcom,” describes

the computer program that calculates static stability, high lift and control, -

and dynamic derivative characteristics using the methods contained in Sec-
tions 4 through 7 of the USAF Stability and Control Datcom (revised April
1976). The report consists of the following three volumes:

o Volume I, Users Manual

o Volume Il, Implementation of Datcom Methods

o Volume III, Plot Module
A complete listing of the program is provided as a microfiche supplement.

This work was performed by the McDonnell Douglas Astronautics Company,
Box 516, St. Louis, MO 63166, under contract number F33615~77-C-3073 with the
United States Air Force Systems Command, Wright-Patterson Air Force Base, OH.
The subject contract was initiated under Air Force Flight Dynamics.Laboratory
Project 8219, Task 82190115 on 15 ‘August 1977 and was effectively concluded
in November 1978. This report supersedes AFFDL TR-73-23 produced under
contract F33615-72-C-1067, which automated Sections 4 and 5 of the USAF Sta-
bility and Control Datcom; AFFDL TR-74-68 produced under contract F33615-73-
C-3058 which extended the program to include Datcom Sections 6 and 7 and a
trim option; and AFFDL-TR-76-45 that incorporated Datcom revisions and user
oriented options under contract'F33615—75—C—30&3. The recent activity gener-
ated a plot module, updated methods.to incorporate the 1976 Datcom revisions,
and provide additional user oriented features. These contracts, in total,
reflect a systematic approach to Datcom automation which commenced in Feb-—
ruary 1972. Mr. J. E. Jenkins, AFFDL FGC, was the Air Force Project Engineer
for the previous three contracts and Mr. B. F. Niehaus acted in éﬁis capa—
city fqr the current contract. The authors wish to thank Mr. Niehaus for his
assistance, particularly in the areas of computer program formulation, imple-
mentation, and verification. A list of the Digital Datcom Principal Investi-
gators and individuals who made significant contributions to the development
of this program is provided on the following page.

Requests for copies of the computer program should be directed to the

Air Force Flight Dynamics Laboratory (FGC). Copies of this report can be
obtained from the National Technical Information Service {NTIS).

This report was submitted in April 1979.
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SECTION 1

INTRODUCTION

In preliminary desigh operations, rapid and economical estimations of
aerodynamic stability and control characteristics are frequently required.
The extensive application of complex automated estimation procedures is often
prohibitive in terms of time and computer costs in such an envireonment.
Similar inefficiencies accompany hand-calculation procedures, which can
require expenditures of significant man—hours, particularly if configuration
trade studies are involved, or if estimates are desired over a range of
flight conditions. The fundamental purpose of the USAF Stability and Control
Datcom is to provide a systematic summary of methods for estimating stability
and control characteristics in preliminary design applications. Consistent
with this philosophy, the develoﬁment of the Digital Datcom computer program
is an approach to provide rapid and economical estimation of aerodynamic
stability and control characteristics. )

Digital Datcom calculates_static stability, high-1lift and control
device, and dynamic-derivative characteristics using the methods contained in
Sections 4 through 7 of Datcom. The computer program also offers a trim
option that computes control deflections and aerodynamic data for vehicle
trim at subsonic Mach numbers.

The program has been deveidped on a modular basis as illustrated in
Figure 1. These modules correspond to the primary building blocks referenced
in the program executive. The modular approach was used because it simpli—
fies program development, testing, and modification or expansion, -

This report is the User's Manual for the USAF Stability aﬁd Control
Digital Datcom. Potential users are directed to Section 2 for an overview of
program capabilities. Section 3 provides input definitions, with basic con-
figuration geometry modeling techniques presented in Section 4. Analyses of
special configurations are treated in Section 5. Section 6 discusses the
available output data. The appendices discuss namelist coding rules, airfoil
section characteristic estimation methods with supplemental data, and a list
of geometrlc and aerodynamic variables available as supplemental output. A
self-contained user's kit is included to aid the user in setting up inputs to

the program.



MASTER ROUTINES

MAIN PROGRAMS

PERFORMS THE "EXECUTIVE" FUNCTIONS OF ORGANIZING
AND DIRECTING THE OPERATIONS PERFORMED BY OTHER
PROGRAM COMPONENTS.

PERFORMS USER-ORIENTED NON-METHOD OPERATIONS

'METHOD MODULES

Eﬁgﬁgﬁ%?ﬁES SUCH AS ORDERING INPUT DATA, LOGIC SWITCHING,
INPUT ERROR ANALYSIS, & OUTPUT FORMAT SELECTION.
UTILITY PERFORMS STANDARD MATHEMATICAL TASKS
SUBROUTINES REPETITIVELY REQUIRED BY METHOD SUBROUTINES.
SPECIAL
SUBSONIC TRANSONIC SUPERSONIC CONFIGURATIONS
MODULE 1 MODULE III | [MODULE v MODULE VII
CHARACTERISTICS| |CHARACTERISTICS | |CHARACTERISTICS | | LOW ASPECT
AT ANGLE AT ANGLE AT ANGLE RATIO WING-BODY
OF ATTACK OF ATTACK OF ATTACK AT SUBSONIC
MODULE IT MODULE IV MODULE VI SPEEDS
CHARACTERISTICS| |CHARACTERISTICS | |CHARACTERISTICS
IN SIDESLIP IN SIDESLIP IN SIDESLIP MODULE VIII
AERODYNAMIC
| cCONTROL
MODULE X EFFECTIVENESS

DYNAMIC DERIVATIVES

MODULE XI -

HIGH-LIFT AND CONTROL DEVICES

AT HYPERSONIC
SPEEDS -

MODULE VII
TRIM OPTION

FIGURE 1 DIGITAL DATCOM MODULES

MODULE IX
TRANSVERSE-JET
CONTROL
EFFECTIVENESS
AT HYPERSONIC
SPEEDS




Even though the developmenf of Digital Datcom was pursued with the sole
objective of translating the Datcom methods into an efficient, user-oriented
computer program, differences between Datcom and Digital Datcom do exist.
Such is the primary subject of Volume II, Implementation of Datcom Methods,
which contains the correspondence between Datcom methods and program formula-
tion. This volume also defines the program implementation requirements. The
listing of the computer program is contained on microfiche as a supplement to
this report. Modifications, extensions, and limitations of Datcom methods as
incorporated in Digital Datcom are discussed throughout the report. Volume
111 discusses a separate plot module for Digital Datcom.

Users should refer to Datcom for the limitations of methods involved.
However, potential users are forewarned that Datcom drag methods are not
recommended for performance. Where more than one Datcom method exists,
Volume 11 indicates which method or methods are employed in Digital Datcom.

The computer program is written in the Fortran IV language for the CDC
CYBER 175. Through the use of overlay and data packing techniques, the core
requirement is 67,000 octal words for execution on the CYBER 175 with the NOS
operating system using the FTN coﬁgiler. Central processor time for a case
executed on the NOS system depends on the type of configuration, number of
flight conditions, and program ﬁptions selected. Usual requirements are on
the order of one to two seconds per Mach number.

Direct all program inquifies to AFFDL FGC, Wright-Patterson Alr Force

Base, OH 45433; phone (513) 255-4315.



SECTION 2

PROGRAM CAPABILITIES

This section has been prepared to assist the potential user in his deci-
sion process concerning the applicability of the USAF Stability and Control
Digital Datcom to his particular requirements. For specific questions deal-
ing with method validity and limitations, the user is strongly encouraged to
refer to the USAF Stability and Control Datcom document. Much of the flexi-
bility inherent in the Datcom methods has been retained by allowing the user
to substitute experimental or refined analytical data at intermediate compu-
tation levels. Extrapolations beyond the normal range of the Datcom methods
are provided by the program; however, each time an extrapolation is employed,
a message is printed which identifies the point at which the extrapolation is
made and the results of the extrapolation. Supplemental output is available
via the "dump” and "partial output” options which give the user access to key
intermediate parameters to aid verification or adjustment of computations.
The following paragraphs discuss primary program capabilities as well as
selected qualifiers and limitations.

2.1 ADDRESSABLE CONFIGURATIONS

In general, Datcom treats the traditional body-wing-tail geometries
including control effectiveness for a variety of high-lift/control devices.
High-lift/control output is generally in terms of the incremental effects due
to deflection. The user must integrate these incremental effects with
the "basic"” configuration output. Certain Datcom methods applicable to
reentry type vehicles are also available. Therefore, the Digital Datcom
addressable geometries include the "basic”™ traditional aircraft concepts
(including canard configurations), and unique geometries which are identified
as "special” configurations. Table | summarizes the addressable configura-
tions accommodated by the program.

2.2 BASIC CONFIGURATION DATA

The capabilities discussed below apply to basic configurations, i.e.,

traditional body-wing-tail concepts. A detailed summary of output as a func-
tion of configuration and speed regime is presented in Table 2. Note that
transonic output can be expanded through the use of data substitution (Sec~
tions 3.2 and 4.5)., Typical output for these configurations are presented in

Section 6.
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2.2.1 Static Stability Characteristics

The longitudinal and lateral-directional stability characteristics pro-
vided by the Datcom and the Digital Datcom are in the stability—-axis system.
Body—-axis normal-force and axial-force coefficients are also included in the
output for convenlence of the user. For those speed regimes and configura-
tions where Datcom methods are available, the Digital Datcom output provides
the longitudinal coefficients Cps> CrLs Cm»> Cno and Cp, and the derivatives

CLQ' Cqp » Cy > Cnce, and CEB' Output for configurations with a wing and

a e {
horizontal tail also includes downwash and the local dynamic—pressure ratio

m

in the region of the tail. Subsonic data that include propeller power, jet
power, or ground effects are also available. Power and ground effects are
limited to the longitudinal aerodynamic characteristics.

Users are cautioned that the Datcom does not rigorously treat aerodynam—
ics in the transonic speed regime, and a fairing between subsonic and super—
sonic solutions is often the recommended procedure. Digital Datcom uses
linear and nonlinear fairings through specific points; however, the user may
find another fairing more acceptable. The details of these fairing tech-—
niques are discussed in Volume II, Section 4. The partial output option,
discussed in Section 3.5, permits "the user to obtain the information neces-
sary for transonic fairings. The experimental data input option allows the
user to revise the transonic fairings on configuration components, perform
parametric analyses an. test coﬁfiguréti‘ons, and apply better method results
(or data) for configuration build- up. i

Datcom body aerodynamic characteristics can be obtalned at all Mach
numbers only for bodies of revolution. Digital Datcom can also provide
subsonic longitudinal data for cambered bodies of arbitrary cross section as
shown in Figure 6. The cambered body capability is restrlcted to subsonic
longitudinal-stability solutions.

Straight-tapered and nonstraight-tapered wings including effects of
sweep, taper, and incidence can be treated by the program. The effect of
linear twist can be treated at subsonic Mach numbers. Dihedral influences
are included in lateral-directional stability derivatives and wing wake
location used in the calculation of longitudinal data. Airfoil section
characteristics are a required input, although most of these characteristics

may be generated using the Airfoil Section Module (Appendix B). [Users are



advised to be mindful of section characteristics which are sensitive to
Reynolds number, particularly in cases where very low Reynolds number esti-
mates are of interest. A typical example would be pretest estimates for
small, laminar flow wind tunnels where Reynolds numbers on the order of
100,000 are common.

Users should be aware that the Datcom and Digital Datcom employ turbu-—
lent skin friction methods in the computation of friction drag values. Esti-
mates for cases involving significant wetted areas in laminar flow will
require adjustment by the user.

Computations of wing-body longitudinal characteristics assume, in mény
cases, that the configuration is of the mid-wing type. Lateral-directional
analyses do account for other wing locations. Users should consult the
Datcom for specific details.

Wing-body-tail configurations which may be addressed are shown in
Table 2. These capabilities permit the user to analyze complete configura-
tions, including canard and conventional aircraft arrangements. Component
aerodynamic contributions and configuration build-up data are available
through the use of the "BUILD" thion_described in Section 3.5. Using this
option, the user can isolate componént aerodynamic contributions in a similar
fashion to break down data from a wind tunnel where such information is of
value in obtaining an overall understanding of a specific-configuration.

Twin vertical panels cah_be placed either on the wing or horizontal
tail. Analysis can be perférméd with both twin vertical tail panels and a
conventional vertical tail specified though interference effects between the
three panels is not computed. The influence of twin vertical tails is
included only in the lateral—directional.stability characteristics at sub-'
sonic speeds.

2.2.2 Dynamic Stability Characteristics

The pitch, acceleration, roll and yaw derivatives of CLq’ Cmq’ CL&’ Cm&,
CEP' CYP, Cnp, C“r’ and Cir are computed for each component and the build-up
configurations shown in Table 2. All limitations discussed in Section 7 of
the USAF Stability and Control Datcom are applicable to Digital Datcom as
well. The experimental data option of the program (Section 4.5) permits the
user to substitute experimental data for key parameters involved in dynamic

derivative solutions, such as body CLOt and wing-body CLa' Any improvement in

the accuracy of these key parameters will produce significant improvement in



TABLE 3 HIGH LIFT/CONTROL DEVICE OUTPUT

SPEED REGIME CODE 1 = Subsonic ¢ = Transonic 3=

Supersonic

trol : aC,* | aC aCp |aC (C, ) |aC c C
Control Device L m Di Lmax La \ Dmin W W

fyr | hy | hs

Jet Flaps
Pure Jet Flap 1 1 1 1

Jet Flap & 1 H 1 1
Mech. Flap

1BF 1 1 1 1
EBF 1 1 ] 1
Flaps

Plain

Single Slotted
Fowler Slotted
Double Slotted
Split

Leading Edge

123 1
23

— wed et ot o d
A% I oS T G T ST ST ST S
e R S T
R L [ —
B T T p—

—

Krueger
Slats _
Leading Edge 12 | ' 123
Spoilers
Plug e 123
Flap 123
Slotted ' . 12 1
Differential &
Horizontal Tails ' -
Wing Ailerons | 123123

[ —
LEUR 9 ]

1

23

Notes: *In addition to straight- tapered planforms, output also avai]ab]e on non-straight-tapered

planforms (e.g., double delta).
Ailerons are identified as plain flaps in program.

IBF - Internally blown flap EBF - Externally blown flap
W - Wing HT - Horizontal tail
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the dynamic stability estimates. Use of experimental data substitution for
this purpose 1s strongly recommended.

2.2.3 High-Lift and Control Characteristics

High-1ift devices that can be analyzed by the Datcom methods include jet
flaps, split, plain, single-slotted, double-slotted, fowler, and leading edge
flaps and slats. Control devices, such as trailing-edge flap-type controls
and spoilers, can also be treated. In general terms, the program provides
the incremental effects of high lift or control device deflections at zero
angle of attack.

The majority of the high-lift-device methods deal with subsonic life,
drag, and pitching-moment effects with flap deflection. General capabilities
for jet flaps, symmetrically deflected high-1lift devices, or trailing—edge
control devices include lift, moment, and maximum—-lift increments along with
drag-polar increments and hinge-moment derivatives. For translating devices
the lift-curve slope is also computed. Asymmetrical deflection of wing con-
trol devices can be analyzed for rolling and yawing effectiveness. Rolling
effectiveness may be obtained for all-movable differentially-deflected hori-
zontal stabilizers. The speed regimes where these capabilities exist are
shown in Table 3. |

Control modes employing all-movable wing or tail surfaces can also be
addressed with the program. This is accomplished by executing multiple cases
with a variety of panel incidence angles.

2.2.4 Trim Option

Trim data can be calculated at subsonic speeds. Digital Datcom manipu-
lates computed stability and control characteristics to provide trim output
(static Chp = 0.0). The trim option is available in two modes. One mode
treats configurations with a trim control device on the wing or ‘horizontal
tail. Output is presented as a function of angle'of attack and consists of
control deflection angles required to trim and the associated longitudinal
aerodynamic characteristics shown in Table 3. The second mode treats conven-
tional wing-body-tail configurations where the horizontal-tail is all-movable
or "flying."” In this case, output as a function of angle of attack consists
of horizontal-stabilizer deflection (or incidence) angle required to trim;
untrimmed stabilizer Cy, Cp, C,, and hinge-moment coefficients; trimmed

stabilizer Cp, Cp, and hinge moment coefficients; and total wing-body-tail Cp
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and Cp. Body-canard-tail configurations may be trimmed by calculating
the stability characteristics at a variety of canard incidence angles and
manually calculating the trim data. Treatment of a canard configuration is
addressed in Table 1.

2.3 SPECIAL CONFIGURATION DATA

The capabilities discussed below apply to the three special configura-
tions illustrated in Figure 2.

2.3.1 Low-Aspect—-Ratio Wings and Wing-Body Combinations

Datcom provides methods which apply to lifting reentry vehicles at sub-
sonic speeds. Digital Datcom output provides longitudinal coefficients Cp,
CLs Cp»s Cy, and Cy and the derivatives CLa’ Ch » Cy » Cq , and CQR.

a 8 F
2.3.2 Aerodynamic Control at Hypersonic Speeds

The USAF Stability and Control Datcom contains some special control
methods for high-speed vehicles. These include hypersonic flap methods which
are incorported into Digital Datcom. The flap methods are restricted to Mach
numbers greater than 5, angles of attack Between zero and 20 degrees and
deflections into the wind. A two-dimensional flow field is determined and
oblique shock relations are used to describe the flow field.

Data output from the hyperéoﬁip control=flap methods are incremental
normal—- and axial-force coefficients, associéted hinge moments, and center-
of-pressure location. These data ére found from the local pressure distribu-
tions on the flap and in regions forward of the flap. The analysis includes
the effects of flow separation due to windward flap deflection by providing
estimates for separation induced-pressures forward of the flap and reattach-
ment on the flap. Users may specify laminar or turbulent boundary layers.

2.3.3 Transverse-Jet Control Effectiveness

Datcom provides a procedure for preliminary sizing of a two—dimensicnal
transverse—jet control system in hypersonic flow, assuming that the nozzle is
located at the aft end of the surface. The method evaluates the interaction
of the transverse jet with the local flow field. A favorable interaction
will produce amplification forces that increase control effectiveness.

The Datcom method is restricted to control jets located on windward sur-
faces in a Mach number range of 2 to 20. In addition, the method is invalid

for altitudes where mean free paths approach the jet-width dimension.
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The transverse control jet method requires a user-specified time history
of local flow parameters and control force required to trim or maneuver.
With these data, the minimum jet plenum pressure is then employed to calcu-
late the nozzle throat diameter and the jet plenum pressure and propellant
welight requirements to trim or maneuver the vehicle.

2.4 OPERATIONAL CONSIDERATIONS

There are several operational considerations the user needs to under-
stand in order to take maximum advantage of Digital Datcom.

2.4,1 Flight Condition Control

Digital Datcom requires Mach number and Reynolds number to define the
flight conditions. This requirement can be satisfied by defining combina-
tions of Mach number, velocity, Reynolds number, altitude, and pressure and
temperature. The input options for speed reference and atmospheric condi-
tions that satisfy the requirement are given in Figure 3. The speed refer-
ence is input as either Mach number or velocity, and the atmospheric condi-
tions as either altitude or freestream pressure and temperature. The speed
reference and atmospheric conditions are then used to calculate Reynolds
number. '

The program may loop on speed reference and atmospheric conditions three
different ways, as given by thé variable LY@P in Figure 3. 1In this dis-
cussion, and in Figure 3, the speed reference is referred to as Mach number,
and atmospheric conditions as aititude. The three options for program loop-
ing on Mach number and altitude are listed and discussed below.

o LYGP = 1 - Vary Mach and altitude together. The program executes

“at the first Mach number and first altitude, the second Mach number
and second altitude, and continues for all the flight conditions. In
the input data, NMACH must equal NALT and NMACH flight conditions are
executed. This option should be selected when the Reynolds number is
input, and must be selected when atmospheric conditions are not
input.

o LU@P = 2 - Vary Mach number at fixed altitude. The program executes
using the first altitude and cycles through each Mach number in the
input list, the second altitude and cycles through each Mach number,
and continues until each altitude has been selected. Atmospheric
conditions must be input for this option and NMACH times NALT flight

conditions are executed.
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o LOUP = 3 - Vary altitude at fixed Mach number. The program executes
using the first Mach number and cycles through each altitude in the
input list, the second Mach number and cycles through each altitude,
and continues until each Mach number has been selected. Atmospheric
conditions must be input for this option and NMACH times NALT flight

conditions are executed.

2.4.2 Mach Regimes

Aerodynamic stability methods are defined in Datcom as a function of
vehicle configuration and Mach regime. Digital Datcom logic determines the
configuration being analyzed by identifying the particular input namelists
that are present within a case (see Section 3). The Mach regime is nominally

determined according to the following criteria:

Mach Number (M) Mach Regime
M < 0.6 Subsonic
0.6 <M< 1.4 Transonic
M> 1.4 | Supersonic
M> 1.4 Hypersonic

and the hypersonic
flag is set (see Figure 3)

These limits were selected to conform with most Datcom methods. How—
ever, some methods are valid for a larger Mach number range. Some subsonic
methods are valid up to a Mach numbér of 0.7 or 0.8. The user has the
option to increase the subsonic Mach number limit using the variable STMACH
described in Section 3.2. The program will permit this variable to be in the
range: 0.6 < STMACH < 0.99. 1In the same fashion, the supersonic Mach limit
can be reduced using the variable TSMACH. The program will permit this vari-
able to be in the range: 1.01 < TSMACH < 1.40. The program will default to
the limits of each variable if the range is exceeded. The Mach regimes are

then defined as follows:

Mach Number (M) Mach Regime
M < STMACH Subsonic
STMACH < M < TSMACH Transonic
M > TSMACH Supersonic
M > TSMACH Hypersonic

and the hypersonic
flag is set
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2.4.3 Input Diagnostics

There is an input diagnostic analysis module in Digital Datcom which
scans all of the input data cards prior to program execution. A listing of
all input data is given and any errors are flagged. It checks all namelist
cards for correct namelist name and variable name spelling, checks the
numerical inputs for syntax errors, and checks for legal control cards. The
namelist and control cards are described in Section 3,

This module does not "fix up” input errors. It will, however, insert a
namelist termination if it is not found. Digital Datcom will attempt to
execute all cases as input by the user even if errors are detected.

2.4.4 Airfoil Section Module

The airfoil section module can be used to calculate the required geocmet-
ric and aerodynamic input parameters for virtually any user defined airfoil
section. This module substantially simplifies the user's input preparation.
An airfoil section is defined by one of the following methods;

1. An airfoil section designation (for NACA, double wedge, circular arc

or hexagonal airfoils),

2. Section upper and lower cartgsian coordinates, or

3. Seétion mean line and thickness distribution.

The airfoil section module uses Weber's method (References 2 to 4) to
calculate the inviscid aerodynamic characteristics. A viscous correction is
applied to the section lift curve slope, Ciy’ In addition a 5% correlation
factor (suggested in Datcom, page 4.1.1.2-2) is applied to bring the results
in line with experimental data. The airfoil section module methods are
discussed in Appendix B.

The airfoil section is assumed to be parallel to the fr;e stream.
Skewed airfoils can be handled by supplying the section coordinates parallel
to the free stream. The module will calculate the characteristics of any
input airfoil, so the user must determine whether the results are applicable
to his particular situation. Five general characteristics of the module
should be noted:

1., For subsonic Mach numbers, the module computes the airfoil subsonic

section characteristics and the results can be considered accurate
for Mach numbers less than the crest critical Mach number. Near

crest critical Mach number, flow mixing due to the upper surface
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shock will make the boundary layer correction invalid. Compressi-
bility corrections also become invalid. The module also computes
the required geometric variables at all speeds, and for transonic
and supersonic speeds these are the only required inputs. Mach
equals zero data are always supplied.

Because of the nature of the solution, predictions for an airfeil
whose maximum camber is greater than 6% of the chord will lose
accuracy. Accuracy will also diminish when the maximum airfoil
thickness exceeds approximately 12% of the chord, or large viscous
interactions are present such as with supercritical airfoils.
When section cartesian coordinates or mean line and thickness dis-
tribution coordinates are specified, the user must adequately define
the leading edge region to prevent surface curve fits that have an
infinite slope. This can be accomplished by supplying section ordi-
nates at nondimensional chord stations (X/C) of 0.0, .001, .002, and
.003.

1f the leading edge radius is not specified in the airfoil section
input, the user must insure that the first and second coordinate
points lie on.the leading edge radius. For sharp nosed airfoils the
user must specify a zero leading edge radius.

The computational algorithm can be sensitive to the "smoothness”™ of
the input coordinates. Therefore, the user should insure that the
input data contains no unintentional fluctuations. Considering that
Datcom procedures are preliminary design methods, it is at ieast as
important to provide smoothly varying coordinates as it is to accu-

rately define the airfoil geometry.

*

2.4.5 Operational Limitations

Several operational limitations exist in Digital Datcom. These limita-

tions are listed below without extensive discussion or justification. GSome

pertinent operational techniques are also listed.

o

The forward lifting surface is always input as the wing and the aft
lifting surface as the horizontal tail. This convention is used
regardless of the nature of the configuration.

Twin vertical tail methods are only applicable to lateral stability

parameters at subsonic speeds.
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o Airfoil section characteristics are assumed to be constant across the
airfoil span, or an average for the panel. Inboard and outboard
panels of cranked or double-delta planforms can have their individual
pénel leading edge radii and maximum thickness ratios specified sepa-
rately.

o If airfoil sections are simultaneously specified for the same aero-
dynamic Surface by an NACA designation and by coordinates, the coor-
dinate information will take precedence.

o Jet and propeller power effects are only applied to the longitudinal
stability parameters at subsonic speeds. Jet and propeller power
effects cannot be applied simultaneously.

o Ground effect methods are only applicable to longitudinal stability
parameters at subsonic speeds.

¢ Only one high 1lift or control device can be analyzed at a time. The
effect of high lift and control devices on downwash is not calcu-
lated. The effects of multiple devices can be calculated by using
the experimental data iﬁput'option to supply the effects of one
device and allowing Digital Datcom to calculate the incremental
effects of the second device.

o Jet flaps are considered to be symmetrical high lift and control
devices. The methods are only applicable to the longitudinal stabil-
ity parameters at subsonic speeds.

o] Thé program uses the input-naﬁelist names to define the configuration
components to be synthesized. For example, the presence of namelist
HTPLNF causes Digital Datcom to assume that the configuration has a
horizontal tail.

Should Digital Datcom not provide output for those configurafions for

which output is expected, as shown in Table 2, limitations on the use of a
Datcom method has probably been exceeded. 1In all cases users should consult

the Datcom for method limitations.
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SECTION 3

DEFINITION OF INPUTS

- The Digital Datcom basic input data unit is the “case.” A “case" is a
set of input data that defines a configuration and its flight conditions.
The case consists of inputs from up to four data groups.

o Group I inputs define the flight conditions and reference dimensions.

o Group II inputs specify the basic configuration geometry for conven-—
tional configurations, defining the body, wing and tail surfaces and
their relative locations.

0 Group III inputs specify additional configuration definition, such as
engines, flaps, control tabs, ground effects or twin vertical panels.
This input group also defines those "special"” configurations that
cannot be described using Group II inputs and include low aspect
ratio wing and wing-body configurations, transverse jet control and
hypersonic flaps.

o Group 1V inputs control the execution of the case, or job for multi-
ple cases, and allow the user to ghaose some of the special optiomns,
or to obtain extra output.

3.1 INPUT TECHNIQUE

Two techniques are generally available for introducing input data into a
Fortran computer program: namelist aﬁd'fixed format. Digital Datcom employs
the namelist input technique for input Groups I, II and IIl since it is the
most convenient and flexible for this application. Its use reduces the pos-
sibility of input errors and increases the utility of the program as follows:

o Variables within a namelist may be input in any order;

© Namelist variables are not restricted to particular card columns;

o Only required input variables need be included; and

0 A variable may be included more than once within a namelist, but the

last value to appear will be used.

Namelist rules used in the program and applicable to CDC and IBM systems
are presented in Appendix A. The user should adhere to them when preparing
inputs for Digital Datcom. To aid the user in complying with the general
namelist rules, examples of both correct and incorrect namelist coding are

included in Appendix A.
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All namelist input variables (and program data blocks) are initialized
“UNUSED" (1.0E-60 on CDC systems) prior to case execution. Therefore,
omission of pertinent input variables may result in the "UNUSED" value to be
used in calculations. However, the "UNUSED" value is often used as a switch

for program control, so the user should not indiscriminately use dumnmy
inputs,

All Digital Datcom numeric constants require a decimal point. The
Fortran variable names that are implied INTEGERS (name begins with I, J, K,
L, M, or N) are declared REAL and must be specified in either "E" or "F" for-
mat (X.XXXEYY or X.XXX).

Grdup IV inputs are the "case control cards.” Though they are input in
a fixed format, their use has the characteristic of a namelist, since (with
the exception of the case termination card) they can be placed in any order
or location in the input data. Descriptions and limitations of each of the
available control cards are discussed in Section 3.5.

Table 4 defines the namelists and control cards that can be input to the
program. Since not all namelist inputs are required to define a particular
problem or cenfiguration, those name;ists required for various analyses are
summarized in Tables 5 through 7. Use of these tables will save time in
preparing namelist inputs for a specific problem.

The user has the option to_éﬁecify the system of units to be used,
English or Metric. Table 8 summarizes the systems available, and defines
the case control card required fé'invoke each option. For clarity, the
namelist variable description charts which follow have a column titled
"Units"” using the following nomenclature: _

2 denotes units of length; feer, inches, meters, or centimeters

2, m2, or cm?

A denotes units of area; ftz, in
Deg denotes angular measure in degrees, or temperature in degrees
Rankine or degrees Kelvin.
F denotes units of force; pounds or Newtons
t denotes units of time; seconds.
Specific input parameters, geometric illustrations, and supporting data
are provided throughout the report. To aid the user in reading these fig-

“ures, the character "0" defines the number zero and the character "@" the

fifteenth letter in the alphabet.
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TABLE 4: DIGITAL DATCOM INPUT SUMMARY

GROUPI

GROUP Il

GROUP 111

GROUP IV

NAMELIST INPUT

CONTROL CARD

INPUT

REFERENCE DATA

BASIC CONFIGURATION

ADDITIONAL/SPECIAL

JOB CONTROL

DEFINITION DEFINITION CONFIGURATION DEFINITION CARDS
NAMELIST PAGE | NAMELIST PAGE NAMELIST PAGE |CONTROLCARD| PAGE
NAME DEFINED NAME DEFINED NAME DEFINED NAME DEFINED
FLTCPN 27 SYNTHS 33 PROPWR 49 NAMELIST 73
BPTINS 29 BgDY 35 JET PWR 51 SAVE 73
WGPLNF 37 GRNDEF 53 DIM 73
HTPLNF 37 TVTPAN 55 NEXT CASE 73
VTPLNF 37 SYMFLP 57 TRIM 73
VFPLNF 37 ‘ASYFLP 61 DAMP 74
WGSCHR 39 LARWB 63 NACA 74
HTSCHR 39 TRNJET 65 CASEID 75
VTSCHR 39 HYPEFF 67 DUMP 75
VFSCHR 39 C@NTAB 89 DERIV 75
EXPR — ~ 45 PART 77
BUILD 77
PLOT .77
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TABLE 7

REQUIRED NAMELIST FOR ANALYSIS OF SPECIAL CONFIGURATIONS

SPECIAL

REQUIRED]

AMELIST

CONFIGURATIO

FLTCON

LARWB

TRNJET

HYPEFF

LOW ASPECT RATIO

WING & WING BODY
(SUBSONIC)

FLAT PLATE WITH

TRANSVERSE JET
(HYPERSONIC)

Moo, Poo

FLAT PLATEWITH -

FLAP CONTROL
(HYPERSONIC)

£

~ZZZZZ TN 7777

__'_‘_—-________

\

G

TABLE 8 INPUT UNIT OPTIONS

' REYNOLDS
. UNITS SYSTEM conNTROL | GEOMETRY| SURFACE | PRESSURE | TEMPERATURE
: UNITS | ROUGHNESS| P T NUMBER
(LENGTH-FORCE-TIME, !-F-T) CARD n IF;;} m?m PER UNIT
: GFC .
ROU ., | LENGTH
S— _ >
FOOT-POUND-SECOND DIM FT FOOT INCH Ib/ft °R VFT
INCH-POUND-SECOND DIM IN INCH INCH Ibfin2 -OR 1VFT
METER-NEWTON-SECOND DIM M METER cM N/M2 oK 1M
CENTIMETER-NEWT(:)N'_-SEC_DN_D DIM CM tM ™ - Niem2 oK 1M

THE DEFAULT SYSTEM OF U

ar Eoae -
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3,2 GROUP I INPUT DATA

Namelist input data to define the case flight conditions and reference

dimensions are shown in Figures 3 and 4.

Namelist FLTC@N, Figure 3, defines the case flight conditions. The
user may opt to provide Mach number and Reynolds number per unit length for
each case to be computed. In this case, input preparation requires that the
user compute Reynolds number for each Mach number and altitude combination he
deéires to run. However, the program has a standard atmosphere model, which
accurately simulates the 1962 Standard Atmosphere for geometric altitudes
from -16,404 feet to 2,296,588 feet, that can be used to eliminate the
Reynolds number input requirement and provides the user the option to employ
Mach number or velocity as the flight speed reference. The user may specify
Mach numbers (or velocities) and altitudes for each case and program computa—
tions will employ the atmosphere model t@_determine pressure, temperature,
Reynolds number and other required parameteré to support method applications.

Also incorporated is the provision fof'optional inputs of pressure and
temperature by the user. The program will override the standard atmosphere
and compute flow condition parametéisuconsistent with the pressure and
temperature inputs. This option will pefmit Digital Datcom applications such
as wind tunnel model analyses at test section conditions.

The five input combinations which will satisfy the Mach number and
Reynolds number requirements are summarized in Figure 3. If the NACA control
card is used, the Reynolds number and Mach number must be defined using the
variables RNNUB and MACH.

Other optional inputs include vehicle weight and flight path angle ("WT"
and "GAMMA"). These parameters are of particular interest when using the
Trim Option (Section 3.5). The trim flight conditions are output as an
additional line of output with the trim data and the steady flight 1ift
coefficient is output with the untrimmed data.

Use of the variable L@@P enables the user to run cases at fixed altitude
with varying Mach number (or velocity), at fixed Mach number (or velocity) at
varying altitudes, or varing speed and altitude together.

Nondimensional aerodynamic coefficients generated by Digital Datcom may

be based on user-specified reference area and lengths. These reference
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parameters are Input via namelist @PTINS, Figure 4. If the reference area is
not specified, it is set equal to the theoretical planform area of the wing.-
~This wing area includes the fuselage area subtended by the extension of the
wing leading and trailing edges to the body center line. The longitudinal
reference length, 1f not specified in @PTINS, is set equal to the theoretical
wing mean aerodynamic chord. The lateral reference length is set equal to
the wing span when it is not user specified.

Reference parameters contained in @PTINS must be specified for body-
alone configurations since the default reference parameters are based on wing
geometry. It‘is suggested that values near the magnitude of body maximum
cross—sectional area be used for the reference area and body maximum diameter
‘for the longitudinal and lateral reference lengths.

The output format generally provides at least three significant digits
in the solution when user specified reference parameters are of the same
order of magnitude as the default reference parameters. If the user speci-
fies reference parameters that are orders of magnitude different from the
wing area or aerodynamic chord, some .output data can overflow the output
format or priﬁt only zeros. This may happen in rare instances and woﬁld

require readjustment of the reference parameters.



NAMELIST FLTCON

ARRAY
VARIABLE NAME DIMENSION DEFINITION UNITS
NMACH - NUMBER OF MACH NUMBERS OR VELOCITIES TO BE -
RUN, MAXIMUM OF 20
MACH 20 VALUES OF FREESTREAM MACH NUMBER -
VINF 20 VALUES OF FREESTREAM SPEED P
NALPHA - NUMBER OF ANGLES OF ATTACK TO BE RUN, -
MAXIMUM OF 20
ALSCHD 20 VALUES OF ANGLES OF ATTACK, TABULATED IN DEG
ASCENDING ORDER .
RNNUB /2\ 20 REYNOLDS NUMBER PER UNIT LENGTH, pV/u 172/3\
NALT - NUMBER OF ATMOSPHERIC CONDITIONS TO BE RUN, -
MAXIMUM OF 20
ALT /6 20 VALUES OF GEOMETRIC ALTITUDES i
PINF /B 20 VALUES OF FREESTREAM STATIC PRESSURE FIA
TINF /B\ 20 VALUES OF FREESTREAM TEMPERATURE DEG
HYPERS - = TRUE. HYPERSONIC ANALYSIS AT ALL MACH -
NUMBERS =14
STMACH - UPPER LIMIT OF MACH NUMBERS FOR SUBSONIC -
ANALYSIS (0.6 <STMACH < 0.99). DEFAULT TO
0.6 IF NOT INPUT
TSMACH - LOWER LIMIT OF MACH NUMBERS FOR SUPERSONIC -
ANALYSIS (1.01 <TSMACH < 1.4). DEFAULT TO
1.4 IF NOT INPUT
TR - DRAG DUE TO LIFT TRANSITION FLAG, FOR REGRESSION| -
ANALYSIS OF WING — BODY CONFIGURATIDNS
= 0.0 FOR NO TRANSITION, DEFAULT
= 1.0 FOR TRANSITION STRIPS OR FULL SCALE FLIGHT.
WT - VEHICLE WEIGHT ' F
GAMMA - - FLIGHT PATH ANGLE DEG
LOOP. - PROGRAM LOOPING CONTROL -
=1 VARY ALTITUDE AND MACH TOGETHER, DEFAULT
=2 VARY MACH, AT FIXED ALTITUDE
=3 VARY ALTITUDE, AT FIXED MACH

FIGURE 3 INPUT FOR NAMELIST FLTC®N — FLIGHT CONDITIONS
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NAMELIST OPTINS

ARRAY
VARIABLE NAME DIMENSION DEFINITION UNITS
RGUGFC - SURFACE ROUGHNESS FACTOR, EQUIVALENT S
SAND ROUGHNESS. DEFAULT TO 0.16 X 10—3 INCHES,
OR 0.406 X 10—3 ¢m, IF NOT INPUT
SREF - REFERENCE AREA. VALUE OF THEORETICAL WING A
AREA USED BY PROGRAM IF NOT INPUT
CBARR - LONGITUDINAL REFERENCE LENGTH VALUE OF !
THEORETICAL WING MEAN AERODYNAMIC CHORD USED
8Y PROGRAM IF NOT INPUT
BLREF - LATERAL REFERENCE LENGTH VALUE OF WING SPAN !
USED BY PROGRAM IF NOT INPUT

*UNITS ARE EITHER INCHES OR CENTIMETERS AS DEFINED IN TABLE 8

ROUGHNESS FACTORS FOR USE IN NAMELIST BPTINS

EQUIVALENT SAND ROUGHNESS
TYPE OF SURFACE
INCHES cm
AERODYNAMICALLY SMOOTH 0 0
POLISHED METAL OR WOOD 0.02-0.98 X 10-3 | 0.051 — 0.203 X 10-3
NATURAL SHEET METAL 0.16 X 10-3 0.406 X 10—3
SMOOTH MATTE PAINT, CAREFULLY APPLIED 0.25 X 103 0.635 X 10~3
STANDARD CAMOUFLAGE PAINT, AVERAGE 0.40 X 10-3 1.016 X 10-3
APPLICATION
CAMOUFLAGE PAINT, MASS-PRODUCTION SPRAY 1.20 X 10—3 3.048 X 10-3
DIP-GALVANIZED METAL SURFACE 6X10-3 15.240 X 103
NATURAL SURFACE OF CAST IRON 10 X 10-3 25.400 X 10-3

FIGURE 4 INPUT FOR NAMELIST QPTINS — REFERENCE PARAMETERS




INPUT OPTIONS TO SATISFY THE MACH NUMBEH&
AND REYNOLDS NUMBER INPUT REQUIREMENTS

USER INPUT PROGRAM COMPUTES /5\

/8\ MACH, RNNUB

MACH, ALT PINF, TINF, BNNUB

VINF, ALT PINF, TINF, MACH, RNNUB
PINF, TINF, VINF RNNUB, MACH

PINF, TINF, MACH RNNUB, VINF

/1 REQUIRED FOR TRANSVERSE-JET CONTROL

/2\ EACH ARRAY ELEMENT MUST CORRESPOND TO THE RESPECTIVE
MACH NUMBER/FREESTREAM SPEED INPUT , USE LO@P = 1.

/3\ UNITS ARE EITHER 1/FT OR 1/M AS DEFINED IN TABLE 8

/8\ REQUIRED WHEN USING THE NACA CONTROL CARD
/5\ USER INPUTS FOR THESE VARIABLES WILL TAKE PRECEDENCE
/6\ ATMOSPHERIC CONDITIONS ARE INPUT AS EITHER ALTITUDE OR PRESSURE AND

TEMPERATURE
/7\ SEE SECTION 2.4.1, AND EXAMPLE PROBLEM 2 IN SECTION 7



3.3 GROUP II INPUT DATA

Namelist data to define basic configuration geometry is shown in Figures
5 through 8. Those "special” configurations (Figure 2) are defined using
Group III namelists,

The namelist SYNTHS defines the basic configuration synthesis param-—
eters. The user has the option to apply a scale factor to his geometry which
permits full scale configuration dimensions to be input for an analysis of a
wind tunnel model. The program will use the scale factor to scale the input
data to model dimensions.‘ The variable used is "SCALE.”

The bedy configuration is defined using the namelist B@DY (Figure 6).
The variable METH@D enables the user to select either the traditional Datcom
methcdé’for body C;, C, and_Cp at low angles of attack (default), or
Joergensen's method, which is applicable from zero to 180 degrees angle of
attack. Joergensen's method can be used by selecting "METH@D=2" subsonically
or supersonically. Users are encouraged to consult the Datcom for details
concerning these methods. Digital Datcom will accept an arbitrary origin for
the body coordinate system, i.e., body station "zero"” is not required to be
at the fuselage nose. |

The planform geometry of each of the aerodynamic surfaces are input
using the namelists WGPLNF, HTPLNF, VTPLNF and VFPLNF shown in Figure 7. The
section aerodynamic charactéristics for these surfaces are input using either
the section characteristics nameiists WGSCHR, HTSCHR, VTSCHR and VFSCHR
(Figure 8) and/or the NACA control card discussed in Section 3.5. Airfoil
characteristics are assumed constant for each panel of the planfofm.

The USAF Datcom contains three methods for the computation of, forward
lifting surface downwash field effects on aft lifting surface aerodyﬁamics.
They are given in detail in Section 4.4 of Datcom, and their regimes of pri-
mary applicability are summarized in Figure 9. The user is cautioned not to
apply the empirically based subsonic Method 2 outside the bounds listed in
Figure 9. Method 1 is recommended as an optional approach for the by/bp
regime of 1.0 to l1.5. By default, Digital Datcom selects Method 3 for by/bp
less than 1.5 and Method 1 for span ratios greater than or equal to 1.5.
Using the variable DWASH in namelist WGSCHR, the user has the option of
applying Method 1 or 2. Method 2 is applicable at subsonic Mach numbers

and span ratios of 1.25 to 3.6.
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Aspect ratio classification is required to employ the Datcom straight
tapered wing solutions for wing or tail lift in the subsonic and transonic
Mach regimes. Classification of lifting surface aspect ratio as either high
or low results in the selection of appropriate methods for computation. The
USAF Datcom uses a classification parameter, which depends upon planform
taper ratio and leading edge sweep (Table 9). It also notes an overlap
regime where the user may employ either the low or high aspect ratio methods.
Digital Datcom‘allows the user to specify the aspect ratio method to be used
in this overlap regime using the parameter ARCL in the section namelists.
High aspect ratio methods are automatically selected for unswept, untapered
wings with aspect ratios of 3.5 or more if ARCL is not input.

Transonically, several parameters need to be defined to obtain the
panel lift characteristics. Those required variables are summarized in
Figures 10 and Il and are input using the experimental data substitution
namelist EXPRnn. Additionally, intermediate data may be available, for
example CIB/CL which requires experimental data to complete. By use of the
experimental data input namelist EXPRnn, data can be made available to
complete these second—-level computations, as shown in Figure 10.

The namelist EXPRnn can also be used to substitute selected configura-
tion data with known test results for some Datcom method output and build a
new configuration based on existing data. This option is most useful for
theoretically expanding a wind tunnel test data base for analysis of non-

tested configurations.



NAMELIST SYNTHS

Xy
xw
' 1!
- (o —- 1<,
\ \ \\ _)_]
t\\ Xne \
Xcq -

FORWARD HORIZONTAL LIFTING
SURFACE MUST BE DESIGNATED
AS A WING IN INPUT

+2Z

: +iy ﬁH +il_l AP
< {Zw I‘S :”_..-___J__thEFEHENCE
—— e o % tane

e
7y A c

cg

ORIGIN FOR WING ALONE CONFIGURATIONS MAY BE ANY ARBITRARY REFERENCE POINT.

REQUIRED ONLY FOR ALL-MOVABLE HORIZONTAL TAIL TRIM OPTION.
IF HINAX IS INPUT, Xy AND Zy ARE EVALUATED AT ZERO INCIDENCE (i,=0)

ENGINEERING|VARIABLE ARRAY
SYMBOL NAME DIMENSION DEFINITION UNITS
Xcq XCG - LONGITUDINAL LOCATION OF CG, {MOMENT REF. CENTER) ?
g ZCG - VERTICAL LOCATION OF CG RELATIVE TO REFERENCE PLANE 2
X XW - LONGITUDINAL LOCATION OF THEORETICAL WING APEX !
Ty W - VERTICAL LOCATION OF THEQRETICAL WING APEX RELATIVE TO
REFERENCE PLANE I}
W ALIW - WING ROOT CHORD INCIDENCE ANGLE MEASURED FROM
REFERENCE PLANE DEG
éZLxH XH - LONGITUDINAL LOCATION OF THEORETICAL HORIZONTAL TAIL
APEX : ?
&zH ZH - VERTICAL LOCATION OF THEORETICAL HORIZONTAL TAIL APEX
RELATIVE TO REFERENCE PLANE !
iy ALIH - HORIZGNTAL TAIL ROOT CHORD INCIDENCE ANGLE MEASURED
FROM REFERENCE PLANE DEG
Xy XV - LONGITUDINAL LOCATION OF THEORETICAL VERTICAL TAIL APEX ?
::VF XVF - LONGITUDINAL LOCATION OF THEORETICAL VENTRAL FIN APEX 2
2y, raY - VERTICAL LOCATION OF THEORETICAL VERTICAL TAIL APEX ?
ZVF ZVF - VERTICAL LOCATION OF THEORETICAL VENTRAL TAIL APEX i
SCALE - VEHICLE SCALE FACTOR (MULTIPLIER TO INPUT DIMENSIONS) -
VERTUP - VERTUP = .TRUE. VERTICAL PANEL ABOVE REF PLANE {(DEFAULT) -
- VERTUP = .FALSE. VERTICAL PANEL BLEGW REF PLANE -
é\"HG HINAX - LONGITUDINAL LOCATION OF HORIZONTAL
| TAIL HINGE AXIS !

FIGURE 5 INPUT FOR NAMELIST SYNTHS — SYNTHESIS PARAMETERS




LOCAL PLANFORM HALF WIDTH, r; —\

A —— LOCAL CROSS SECTIONAL AREA, 5
+Z d —_
* I 1
\—_ﬁ—'——-*- ;
; X ANGLE OF ATTACK i

REFERENCE PLANE

A oI

SECTION A-A

Xi ' LOCAL PERIPHERY, P;

|
In % !A—"‘ NOTE: Z =0 ON DESIRED BODY CENTER-LINE
REFERENCE PLANE = AXiS OF SYMMETRY FOR AXISYMMETRIC BODIES

/\\ ONLY REQUIRED FOR SUBSONIC ASYMMETRIC BODIES
/2\ NOT REQUIRED IN SUBSONIC SPEED REGIME
/3\ HYPERSONIC SPEED REGIME ONLY
/2\ ONLY ONE VARIABLE IS REQUIRED
IF ONE VARIBLE IS INPUT THE OTHER TWO ARE COMPUTED FROM IT, ASSUMING A CYRCULAR CROSS-SECTION
IF TWO VARIABLES ARE INPUT, THE THIRD IS CALCULATED AS FOLLOWS:
S AND P INPUT, R=~/S/m
P AND R INPUT, S = 7R2
S AND R INPUT, P = 27R WHERE R = +/S/ OR INPUT R, WHICHEVER 1S THE LARGEST

ENGINEERING | VARIABLE | ARRAY
SYMBOL NAME | DIMENSION DEFINTION UNITS
NX - NUMBER OF LONGITUDINAL BODY STATIONS AT WHICH DATAIS | -
SPECIFIED, MAXIMUM OF 20.
Xi X 20 LONGITUDINAL DISTANCE MEASURED FROM ARBITRARY LOCN !
S VNS 20 CROSS SECTIONAL AREA AT STATION ; A
P; /A\ P 20 PERIPHERY AT STATION x; 7
i N 20 PLANFORM HALF WIDTH AT STATION x; s
2y, Mz 20 2 — Z-CODRDINATE AT UPPER BODY SURFACE AT STATION x; !
- (POSITIVE WHEN ABOVE CENTERLINE) _
7, Az 20 2 — Z.COORDINATE AT LOWER BODY SURFACE AT STATION x; ?
(NEGATIVE WHEN BELOW CENTERLINE)
%BWSE - BNOSE = 1.0 CONICAL NOSE, BNOSE = 2.0 0GIVE NOSE -
BTAIL - BTAIL = 1.0 CONICAL TAIL, BTAIL = 2.0 OGIVE TAIL -
OMIT FORpgT7 =0
Iy /\ BLN - LENGTH OF BODY NOSE i
A /2\ BLA - LENGTH OF CYLINDRICAL AFTERBODY SEGMENT ’
- 25 = 0.0 FOR NOSE ALONE OR NOSE-TAIL CONFIGURATIONS
dg A\ DS - NOSE BLUNTNESS DIAMETER, ZERO FOR SHARP NOSEBODIES ?
ITYPE® - = 1. STRAIGHT WING, NO AREA RULE -
= 2. SWEPT WING, NO AREA RULE
= 3. SWEPT WING, AREA RULE
SET T0 2.0 IF NOT INPUT
METHOD - = 1. USE EXISTING METHODS (DEFAULT) -
= 2. USE JORGENSEN METHOD

*USED IN CALCULATION OF TRANSONIC DRAG DIVERGENCE MACH NUMBER, DATCOM FIGURE 4.5.3.1-19
**USE EQUIVALENT RADIUS AT TRANSONIC AND SUPERSONIC MACH NUMBER, Rgp =VS/T



NAMELIST BODY

7y It

POSSIBLE SUPERSONIC AND HYPERSONIC BODY CONFIGURATIONS

<

Pa=2pr=0

NOSE-AFTER BODY

<DSE-AFTER BODY-TAIL

<=

NOTES:
NOSE AND TAIL SEGMENTS MAY BE CONICAL
(AS SHOWN) OR OGIVAL.

DIAMETERS dy,d1, AND dy ARE COMPUTED
FROM LINEAR INTERPOLATION OF

.
!N INPUTS x; VS R
A
. PBT=U
“dN
d]=d2
Iy
Fa
Ppr
dy
dy
d2=0
Iy
.!A=|]
Igr
dN=[i]
d?

FIGURE 6 INPUT FOR NAMELIST BODY — BODY GEOMETRIC DATA
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NAMELISTS WGPLNF, HTPLNF, VTPLNF, AND VFPLNF

/-VM
— T—a—if —
N\ \ //_,_J
(h!’2lr‘u
(A el \/ FRONT VIEW
b/2 b*/2 I‘OA
b*/ I
of2 (Axlclg - !
t
i
b* ;’2 Cb-- 1
1 b*/2
| bf2
l_.__crﬁ
—_ _ —_— J| —
: — & q
\‘ \
‘W}rn—-\ \v.~_~l (Ax/c);
| Y EXPOSED ROOT

CHORD OF (Ax/e),

i To
( > f wesin-t (L HURIZONTALTAI
M
FRONT VIEW - S}-I[B:,
s:ns VIEW

Sv(B)
7 =SIN—] lll
EXPOSED WING ROOT CHORD h’a*'?‘ ‘ i
! wz

c

T
HORIZONTAL TAIL EXPOSED ROOT CHORD—/
NOTE: Zy DEFINED (N $SYNTHS

FIGURE 7 INPUT FOR NAMELIST WGPLNF, HTPLNF, VTPLNF AND VFPLNF —
PLANFORM VARIABLES
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INPUTS FOR
NAMELIST

ENGINEERING
SYMBOL

WGSCHR
HTSCHR
VTSCHR, VFSCHA

VARIABLE
NAME

ARRAY
DIMENSION

DEFINITION

—

SUBSONIC
TRANSONIC

INPUTS PER
SPEED REGIME

e —1

SUPERSONIC

HYPERSONIC

Xae/C

XAC /&

20

SECTION AERODYNAMIC CENTER,
FRACTION OF CHORD (SEEVOL 1t
FOR DEFAULT)

o

DWASHZR,

SUBSONIC DOWNWASH METHOD FLAG

=1. USE DATCOM METHOD1

= 2. USE DATCOM METHOD 2

=3 USE DATCOM METHOD 3

SUPERSONIC, USE DATCOM METHOD
21F DOWASH=10R 2

[SEE FIGURE 8)

{yfelmax

YCM

AIRFOIL MAXIMUM CAMBER, FRACTION
OF CHORD

Crg

cLo Ay

CONICAL CAMBER DESIGN LIFT
COEFFICIENT FOR M = 1.0 DESIGN,
SEE—-NACA RM A55G19 (DEFAULT TO 0.0)

TYPEIN

TYPE OF AIRFOIL SECTION COORDK

NATES INPUT FOR AIRFOIL SECTION

MODULE '

= 1.0 UPPER AND LOWER SURFACE
COORDINATES (YUPPER AND YLOWER)

= 2.0 MEAN LINE AND THICKNESS DIS-
TRIBUTION (MEAN AND THICK)

NPTS

NUMBER OF SECTION POINTS INPUT,
MAX. = 50

Xe/C

XC@BRD
A

50

ABSCISSAS OF INPUT POINTS,
TYPEIN = 1.0 OR 2.0, XCBRD{1) = 0.0
XCORDINPTS) = 1.0 REQUIRED

Yure

YUPPER

50

ORDINATES OF UPPER SURFACE,
TYPEIN=10

FRACTION OF CHORD, AND REQUIRES
YUPPER(1] = 0.0

YUPPER{NPTS] = 0.0

Yirie

YL@EWER
5

50

ORDINATES OF LOWER SURFALE,
TYPEIN=1.0

FRACTION OF CHORD, AND REQUIRES
YLOWER(1) = 0.0

YLOWERINPTS) = 0.0

YmiC

MEAN

Vo

50

ORDINATES OF MEAN LINE, TYPEIN =20
FRACTION OF CHORD, AND REQUIRES
MEAN(1) = 0.0

MEAN{NPTS) = 0.0

te/C

THICK

50

THICKNESS DISTRIBUTION, TYPEIN = 2.0
FRACTION OF CHORD, AND REQUIRES
THICK{1)= 0.0

THICKINPTS) = 0.0

® REQUIRED INPUT
© OPTIONAL INPUT

WAVE-DRAG FACTORS FOR SHARP

NOSE AIRFOILS

BASIC WING
AIRFOIL SECTION | KSHARP SECTION
16
BICONVEX -3— Q
DOUBLE WEDGE | ———
1“*].‘5: "‘1—‘-! |
I C
‘/_-..___‘N‘
tle—x3] W
HEXAGONAL
x] X3 |—x1—.—+__12__|___‘3___‘
1 4 |

Tq.EFF — PLANFORM EFFECTIVE THICKNESS RATIO.
FOR STRAIGHT TAPERED PLANFORMS, TCEFF = T¢VC.
FOR NONSTRAIGHT PLANFORMS:

+Y

b2 1412
1] (ift dy
TCEFF=|— &
bi2
t gy
0

b2 : 142
(‘t—)z t dy
0

S
2
THICK

AYSUR p

YUPPER

XCORD

\—vmwm

—e

/1, SEE DATCOM SECTIONS 4.3.2.1 AND 4.3.3.2 (LINEAR REGRESSION
METHODS) IF SET LESS THAN ZERO WILL BYPASS THE
REGRESSION METHODS
INPUT ONLY FOR CONFIGURATIONS WITH A HORIZONTAL TAIL
NOT REQUIRED FOR STRAIGHT TAPERED PLANFORMS
ARRAY ELEMENTS MUST CORRESPOND TO THE MACH DR VINF
ARRAY [NAMELIST FLTCON)

&AH RAY ELEMENTS MUST CORRESPOND TO THE XC@RD ARRAY

/85 ONLY CALCULATED FOR SUPERSONIC AIRFOILS
USING NACA CARD.

SEE SECTION B.3.2 FOR INPUT RECOMMENDATIONS

B REQUIRED INPUT, USER SUPPLIED OR COMPUTED BY AIRFOIL SECTION MODULE IF AIRFOIL OEFINED WITH NACA CARD OR SECTION COORDINATES
O OPTIONAL (NPUT, COMPUTED BY AIRFOIL SECTION MODULE IF AIRFOIL DEFINED WITH NACA CARD OR SECTION COORDINATES



A
A

INDICATES EXPOSED PARAMETER
INPUTS NOT REQUIRED FOR STRAIGHT TAPERED PLANFORM

ONLY REQUIRED FOR SUPERSONIC AND HYPERSONIC SPEED REGIMES, GNE VALUE REQUIRED FOR EACH MACH NO.
VALUES MUST CORRESPOND TO MACH ARRAY. IF NOT INPUT, PROGRAM WILL ATTEMPT TO CALCULATE.

INPUT DATA FOR

ENGINEERING | VARIABLE | ARRAY
wGPLNE| HTeine | VTIPENFL  symBoL NAME  [DIMENSION DEFINITION UNITS
VFPLNF
[ ) ° o CHRDTP - TIP CHORD !
[ [ ] o b* /2 A\ ssPnip - SEMI-SPAN OUTBOARD PANEL L
® o ® b*/2 SSPNE - SEMI-SPAN EXPOSED PANEL I}
[ ° ® b/2 SSPN - SEMI-SPAN THEORETICAL PANEL FROM THEORETICAL ROOT CHORD| £
° ® ° e A\ cHRDBP | - CHORD AT BREAKPOINT 1
® °® L & CHRDR - ROOT CHORD !
® ® ® (Axschi SAVSI - INBOARD PANEL SWEEP ANGLE DEG
° ® o Ayselo SAVS) - OUTBOARD PANEL SWEEP ANGLE DEG
® ® ® xfc CHSTAT - | REFERENCE CHORD STATION FOR iNBOARD AND OUTBCARD -
PANEL SWEEP ANGLES, FRACTION OF CHORD
° e ] TWISTA - TWIST ANGLE, NEGATIVE LEADING EDGE ROTATED DOWN DEG
{FROM EXPOSED ROOT TO TIP)
L o (b/2r A\ ssPNDD - SEMI-SPAN OF OUTBOARD PANEL WITH DIHEDRAL Ji
® ° I DHDADI - DIHEDRAL ANGLE OF INBOARD PANEL (IFT; <[ ONLY DEG
INPUT )
® ® I DHDAD( - DIHEDRAL ANGLE OF OUTBOARD PANEL DEG
e ° o TYPE - = 1.0 STRAIGHT TAPERED PLANFORM -
'|=2.0 DOUBLE DELTA PLANFORM (ASPECT RATIO <3)
= 3.0 CRANKED PLANFORM (ASPECT RATIO >>3)
° SH(g) /2\ sHB 20 PORTION OF FUSELAGE SIDE AREA THAT LIES BETWT SN MACH A
LINES ORIGINATING FROM LEADING AND TRAILING EDGES
OF HORIZONTAL TAIL EXPOSED ROOT CHORD
® Sext /2\ SEXT 20 PORTION OF EXTENDED FUSELAGE SIDE AREA THAT LIES BETWEEN | A
MACH LINES ORIGINATING FROM LEADING AND TRAILING EDGES
OF HORIZONTAL TAIL EXPOSED ROOT CHORD
. Jo A sext=sHﬂ+zas
RLPH 20 LONGITUDINAL DISTANCE BETWEEN CG AND CENTROID OF Sy . !
POSITIVE AFT OF CG
° Sywe) | 22\ svwB 20 PORTION OF EXPOSED VERTICAL PANEL AREA THAT LIES A
BETWEEN MACH LINES EMANATING FROM LEADING AND
TRAILING EDGES OF WING EXPOSED ROOT CHORD
® Sv(g) /\ svB 20 AREA OF EXPOSED VERTICAL PANEL NOT INFLUENCED BY WING A
OR HORIZONTAL TAIL
® SV(HB) /A\ svHB 20 PORTION OF EXPOSED VERTICAL PANEL AREA THAT LIES BETWEEN | A

MACH LINES EMANATING FROM LEADING AND TRAILING EDGES
OF HORIZONTAL TAIL EXPOSED RODT CHORD




NAMELISTS WGSCHR, HTSCHR, VTSCHR AND VFSCHR

INPUTS FOR * INPUTS PER
NAMELIST SPEED REGIME
- =4
X | ENGINEERING | VARIABLE ARRAY olele
2|2 svmsoL NAME | DIMENSION DEFINITION 21z12|23
812 | 22|82
zZ|T|x =g & | =
2 2lelalz
g
o oo U Téve - MAXIMUM AIRFOIL SECTION .
THICKNESS, FRACTION OF CHORD
&y DELTAY - DIFFERENCE BETWEEN AIRFOIL
o e CRDINATES AT 6.0 AND .15% s n|lmlm
CHORD, PERCENT CHORD
x/eimax X@vce - CHORD LOCATION OF MAXIMUM
o e|e AIRFOIL THICKNESS, FRACTION =|m
OF CHORD
eole Ci; oLl - AIRFOIL SECTION DESIGN LIFT -
COEFFICIENT
® g ALPHAI - ANGLE OF ATTACK AT SECTION -
DESIGN LIFT COEFFICIENT, DEG
Cig CLALPA /&\ 20 AIRFOIL SECTION LIFT CURVE
M g SLOPEEEL,?ERDEG. .
da
ole Cimax CLMAX /8\ 20 ATRFOIL SECTION MAXIMUM =
LIFT COEFFICIENT
PR IPS Cmg CMO OR CMP - SECTION ZERO LIFT PITCHING alm
- MOMENT COEFFICIENT
(Ry g LERI ~ AIRFOIL LEADING EDGE RADIUS
e o i ERACTION OF CHORD ol el el e
LER® - fiLe FOR OUTBOARD PANEL
® oo e, ' _‘& € ERACTION OF CHORD o e o 0
0 CAMBER=TRUE - CAMBERED AIRFOIL SECTIONFLAG | m
® e @ luc TOVCE /3 - Vc FOR OUTBOARD PANEL ®/® 0|0
o @@ xidmax, |xBvCa/3\ - (x/c)max FOR OUTBOARDPANEL | @ |O|O 1O
eole (Cmy), IICP-“"%TTGR& - Cm, FOR DUTBOARD PANEL ele|olo
® (Cimax'y-g CLMAXL - AIRFOIL MAXIMUM LIFT COEFFI- .
CIENT AT MACH EQUAL ZERD
(19 y=0 CLAMD OR - AIRFOIL SECTION LIFT CURVE '
o e CLAM® SLOPE AT MACH EQUAL ZERD, ] !
o PER DEG
{t/c) gt TCEFF - PLANFORM EFFECTIVE
o o|le|---- THICKNESS RATIO, FRACTION R R
| OF CHORD :
K KSHARP — WAVE-ORAG FACTOR FOR SHARP- i
e . e|@ A\ NOSED AIRFOIL SECTION, NOT EiER B
INPUT FOR ROUND NOSED AIRFOILS
8n SL@PE A 6 AIRFOIL SURFACE SLOPE AT 0,20,40
60, 80, AND 100% CHORD, DEG. POSI-
® TIVE WHEN THE TANGENT INTER- ann
SECTS THE CHORD PLANE FORWARD
OF THE REFERENCE CHORD POINT
ARCL Z ASPECT RATIO CLASSIFICATION
® o0 (SEE TABLE 9) 0|0|0O|C

FIGURE 8 INPUT FOR NAMELISTS WGSCHR, HTSCHR, VTSCHR AND
VFSCHR — SECTION CHARACTERISTICS
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DEFINING THE TRANSONIC WING AND HORIZONTAL TAIL LIFT CURVE

- Clmax

(] ——,_e——
NON-LINEAR LIFT REGION

/
/| a |

% ' * % iyax
a, ANGLE OF ATTACK

NOTES:
1. IFa; ANDa_ ARE INPUT USING EXPR —— THE LINEAR LIFT REGION IS DEFINED.

2. IF a'CLMAX AND CLMAX ARE ALSO INPUT USING EXPR —— THE COMPLETE LIFT CURVE
IS DEFINED.

3. IF THE COMPLETE LIFT CURVES FOR THE WING AND HORIZONTAL TAIL
ARE DEFINED AND BOTH SURFACES HAVE STRAIGHT TAPERED PLANFORMS,
ALL DATA DESIGNATED IN TABLE 2 THAT REQUIRE EXPERIMENTAL
DATA INPUT ARE CALCULATED.

4, |FTHE BODY LIFT CURVE IS INPUT AT TRANSONIC MACH NUMBERS,
CONFIGURATION DATA INVOLVING THE BODY ARE SIGNIFICANTLY
IMPROVED.

FIGURE 10 TRANSONIC EXPERIMENTAL DATA SUBSTITUTION
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NAMELIST EXPR

ENGINEERING | VARIABLE | ARRAY
SYMBOL NAME | DIMENSION | DEFINITION
(€L A CLAB 20 | BODY LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
a
(Cpy ) CMAB 20 800Y PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
ngf')B coB 2 BODY DRAG COEFFICIENT ¥S ANGLE OF ATTACK
:cd; cLe 20 BODY LIFT COEFFICIENT VS ANGLE OF ATTACK
Calg cMB 20 | BODY PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
€L )y CLAW 20 WING LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
L+
‘Cmq} CHAW 20 WING PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
thj\w COW 20 WING DRAG COEFFICIENT VS ANGLE OF ATTACK
ichm CLW 2 WING LIFT COEFFICIENT VS ANGLE OF ATTACK
rcmi:: CHW 20 WING PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
1€ ) CLAH 20 l HORIZONTAL TAIL LIFT CURVE SLOPE VS ANGLE OF ATTACK,
aH PER DEGREE
(€ ) CMAH 20 T HORIZONTAL TAIL PITCHING MOMENT SLOPE VS ANGLE OF ATTACK,
aH |  PER DEGREE
(Cp) " COH 20 HORIZONTAL TAIL DRAG COEFFICIENT VS ANGLE OF ATTACK
(o}] CLH 20 | HORIZONTAL TAIL LIFT COEFFICIENT VS ANGLE OF ATTACK
Uy _
(Cq » CMH 0 HO EEZDANTAL TAIL PITCHING MOMENT COEFFICIENT VS ANGLE
_ ' . OF ATTACK
{Cgol oeoy ~ | VERTICAL TAIL ZERO LIFT DRAG COEFFICIENT
ey CLAWB (20 | WING-BODY LIFT. CURME SLOPE VS ANGLE OF ATTACK, PER DEGREE
o W8 PR e
iC ) CMAWB 20 | WING-BODY PITCHING MOMENT SLOPE V$ ANGLE OF ATTACK, PER
aWg i DEGREE
(Cplyg : COWB 20 WING-BODY DRAG COEFFICIENT VS ANGLE OF ATTACK
'CL’ws : CLW8 20 WING-BODY LIFT COEFFICIENT VS ANGLE OF ATTACK
(Co)y 8 CMWB 1 20 WING-BODY PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
de /da DE§DA 20 DOWNWASH GRADIENT VS ANGLE OF ATTACK
¢ EPSLON 2 DOWNWASH ANGLE VS ANGLE OF ATTACK, DEGREES
/e, © QOQINF 20 RATIO OF HORIZONTAL TAIL DYNAMIC PRESSURE TO THE FREE
STREAM VALUE VS ANGLE OF ATTACK
15yl A ALPOW - WING ZERD LIFT ANGLE OF ATTACK, DEG
@y A\ ALPLW - WING ANGLE OF ATTACK WHERE LIFT BECOMES NON-LINEAR, DEG
'y A\ | AcLmw - | WING ANGLE OF ATTACK FOR MAX. LIFT, DEG
(CLyax)y A CLMW - WING MAX. LIFT COEFFICIENT
(@), ALPOH - HORIZONTAL TAIL ZERQ LIFT ANGLE OF ATTACK, DEG
(o) A ALPLH - HORIZONTAL TAIL ANGLE OF ATTACK WHERE LIFT BECOMES
NON-LINEAR, DEG
9, yay) A\ | AcLm - | HORIZONTAL TAIL ANGLE OF ATTACK FOR MAX. LIFT, DEG
H
'CLMA:QH A cLwd - HORIZORTAL TAIL MAX. LIFT COEFFICIENT

NOTE: | EXPERIMENTAL DATA PARAMETERS MUST BE BASED ON THE REFERENCE AREA AND LENGTHS AS USED

BY OIGITAL DATCOM. SEE FIGURE 4 FOR DEFINITION OF DIGITAL DATCOM REFERENCE PARAMETERS,

& REQUIRED TO SUPPORT TRANSONIC SECOND LEVEL METHODS, USED ONLY AT TRANSONIC MACH NUMBERS,
THE USE OF THESE PARAMETERS 15 SHOWN IN FIGURE 9.

3 EACH EXPERIMENTAL DATA NAMELIST REPRESENTS DATA FOR ONE MACH NUMBER. THE LAST TWO DIGITS

OF THE NAMELIST NAME CORRESPONDS TO THE MACH NUMBER SEQUENCE IN NAMELIST FLTCPN, FIGURE 3.
NAMELIST EXPRQ! PROVIOES EXPERIMENTAL DATA FOR THE FIRST MACH NUMBER, EXPRO2 THE SECOND,
EXPRI5 THE FIFTEENTH, ETC. ALL $IX CHARACTERS IN THE NAMELIST NAME MUST BE SPECIFIED.

FIGURE 11 INPUT FOR NAMELIST EXPRnn— EXPERIMENTAL DATA INPUT
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TRANSONIC DATA AVAILABLE WITH EXPERIMENTAL DATA SUBSTITUTION

GIVEN DATA CALCULATED
NONE VERT.Cp,
W-B  C
H-B  Cy
W-B—H, W-B-V, & W-B-H-V Cp
WING C| VSa WING Cp. Cy. Ca. Cpg

Ww-B CD,CN,CA, C)ﬁ

W-B-V Cp.CpL.Cp-Ca

HORIZ. C| VS a

"HORIZ. Cp.Cy.Ca.C

8

H-B ¥ '
Cp.Cn. Cp C!ﬁ

BODYC  VSa B-V CLCN.Cp
W-B CL VSa

HORIZ. CL & Cp VSa W-B-T Cp
q!qw &eVSa

W-B CL VS a

HORIZ. CL VS a W-B-T CL

a/q , €, & de/da VS a
(= =]




3.4 GROUP ITII INPUT DATA

The namelists required for additional or “special” configuration defi-
nition are presented in Figures 12 through 22, and Tables 10 through 12.
Specifically, the namelists PR@PWR, JETPWR, GRNDEF, TVTPAN, ASYFLP and C@NTAB
enable the user to "build upon” the configuration defined through Group II
inputs. The remaining namelists LARWB, TRNJET and HYPEFF define "stand
alone"” configurations whose namelists are not used with Group II inputs.

The inputs for propellor power or jet power effects are made through
namelists PRGPWR and JETPWE, respectively. The number of engines allowable
is one or two and the engines may be located anywhere on the configuration.
The configuration must have a body and a wing defined and, optionally, a
horizontal tail and a vertical tail. Since the Datcom method accounts for
incremental aerodynamic effects due to power, configuration changes required
to account for proper placement of the engine(s) on the configuration (e.g.,
pylons) are not taken into account.

Twin vertical panels, definéd By namelist TVTPAN, can be defined on
either the wing or horizontal tail. Since the method only computes the
incremental lateral stability results, “end-plate” affects on the longitudi-
nal characteristics are not calcdiated. If the twin vertical panels are
present on the horizontal tail, and a vertical tail or ventral fin is
specified, the mutual interference ambng the panels is not computed.

Inputs for the high lift and control devices are made with the namelists
SYMFLP, ASYFLP and C@NTAB. 1In general, the eight flap types defined using
SYMFLP (variable FTYPE) are assumed to be located on the most aft lifting
surface, either horizontal tail or wing if a horizontal tail is not defined.
Jet flaps, also defined using SYMFLP, will always be located on the wing,
even with the presence of a horizontal tail. Control tabs (namelist CQNTAB)
are assumed to be mounted on a plain trailing edge flap (FTYPE=1); therefore,
for a control tab analysis namelists CPNTAB and SYMFLP (with FTYPE=1) must
both be input. For ASYFLP namelist inputs, the spoiler and aileron devices
(STYPE of 1., 2., 3. or 4.) are defined for the wing, even with the presence
of a horizontal tail, whereas the all-moveable horizontal tail (STYPE=5.0)

is, of course, a horizontal tail device.
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NAMELIST PR @PWR

+Z /'"" - -;
4 // I,
/
/ l
, // f
T e T — —_ !
- T -h""‘--._,_‘ !
- : +X REFERENCE PLANE ™~/
5 - Y i P
N T — — P
-
™ — ’_..-f
H"""h..______'_— . S ——
X'p |

PROPELLER POWER EFFECT METHODS ARE ONLY APPLICABLE TO LONGITUDINAL STABILITY
PARAMETERS IN THE SUBSONIC SPEED REGIME.

ENGINEERING | VARIABLE ARRAY e ' UNITS
SYMBOL NAME | DIMENSION OEFINITION
iT AIETLP - ANGLE'OF INCIDENCE OF ENGINE THRUST AXIS, DEG
n NENGSP - NUMBER OF ENGINES (1 0R 2)5 ¢ -
t'c THSTCP - THRUST COEFFICIENT =p_y _Tso o -
x'p PHALGC - 'AXIAL LOCATION OF PROPELLER HUB i
Zr PHVLOC - VERTICAL LOCATION OF PROPELLER HUB yi
Rp PRPRAD - PROPELLER RADIUS !
Ky ENGFCT - EMPIRICAL NORMAL FORCE FACTOR -
(bplg 3R, BWAPR3 \ - BLADE WIDTH AT 0.3 PROPELLER RADIUS 7
oosRp | pwapns (<> - BLADE WIDTH AT 0.6 PROPELLER RADIUS 4
(bplogn, | BWAPRS - BLADE WIDTH AT 0.9 PROPELLER RADIUS )
Ng NOPBPE - NUMBER OF PROPELLER BLADES PER ENGINE -
Blo.75Rp BAPR75 - BLADE ANGLE AT 0.75 PROPELLER RADIUS DEG
Yp YP - LATERAL LOCATION OF ENGINE /
CROT - TRUE. COUNTER ROTATING PROPELLER -
FALSE. NON COUNTER ROTATING PROPELLER

L?\‘ Ky ISNOT REQUIRED AS INPUT IF (bpl's ARE INPUT AND CONVERSELY {hp]'s ARE NOT REQUIRED

(SEE SECTION 4.6.1 OF DATCOM)

IF Ky IS INPUT.

FIGURE 12 INPUT FOR NAMELIST PROPWR — PROPELLOR POWER PARAMETERS



NAMELIST GRNDEF

=

N - REFERENCE PLANE

GROUND EFFECT METHODS ARE ONLY APPLICABLE TO LONGITUDINAL STABILITY
PARAMETERS IN THE SUBSONIC SPEED REGIME. -

ENGINEERING

VARIABLE

ARRAY

FINITION NIT
SYMBOL NAME DIMENSION DE 0 UNITS
Ny NGH - NUMBER OF GROUND HEIGHTS TO BE RUN -

H GRDHT 10 VALUES OF GROUND HEIGHTS. GROUND HEIGHTS EQUAL
ALTITUDE OF REF. PLANE RELATIVE TO GROUND - !

FIGURE 14 INPUT FOR NAMELIST GRNDEF — GROUND EFFECT DATA
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NAMELIST TVTPAN

EFFECTS OF TWIN VERTICAL PANELS ONLY REFLECTED IN SUBSONIC LATERAL STABILITY RESULTS

O

ENGINEERINGf VARIABLE| ARRAY DEFINITION UNITS
SYMBOL NAME OIMENSION

b,’ BvP - VERTICAL PANEL SPAN ABOVE LIFTING SURFACE !
b, Bv - VERTICAL PANEL SPAN !
2r BOV - FUSELAGE DEPTH AT QUARTER CHORO-POINT OF VERTICAL

PANEL MEAN AERODYNAMIC CHORD f
by BH - DISTANCE BETWEEN VERTICAL PANELS ]
Sy sV - PLAN FORM AREA OF ONE VERTICAL PANEL A
TE VPHITE - TOTAL TRAILING-EDGE ANGLE OF VERTICAL PANEL AIRFOIL

SECTION DEG
bp VLP - DISTANCE PARALLEL TO LONG. AXIS BETWEEN THE CG AND THE

QUARTER CHORD POINT OF THE MAC OF THE PANEL. POSITIVE

IF AFT OF CG. !
Zp zp - DISTANCE IN THE Z DIRECTION BETWEEN THE CG AND THE MAC

OF THE PANEL,POSITIVE FOR PANEL ABOVE CG.

FIGURE 15 INPUT FOR NAMELIST TVTPAN — TWIN-VERTICAL PANEL INPUT
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NAMELIST JETPWR

Z 7
‘ - L4 I y | -
} L./._'._J," /’/- ?
y
- --:.-J
+Z P
Ld 7/
- +X REFERENEE PLANE® = o
— < — _____{.__
~— - ] -
- -—f'l l
XN ] 2, — 84
xe 1 T

JET POWER EFFECT METHODS ARE ONLY APPLICABLE T0 LDNGITUDINAL STABILITY PARAMETERS
IN THE SUBSONIC SPEED REGIME.

JET POWER INPUTS ARE REQUIRED FOR EXTERNALLY BLOWN JET FLAP (EBF) CONFIGURATIONS. NOT REQUIRED
PURE JET FLAPS OR INTERNALLY BLOWN FLAPS {IBF)

EBF JET| JET ' _
FLAP | POWER E"g;”;::t”s NAME DI;i::LN DEFINITION UNITS
INPUTS | INPUTS ,
® ° iT AIETLY - ANGLE OF INCIDENCE OF ENGINE THRUST | DEG
LINE
° n NENGSJ - NUMBER OF ENGINES {1 OR 2) -
® Te THSTCJ - THRUST COEFFICIENT = ;‘\;TZSTR—EF -
° XN JIALOC - AXIAL LOCATION OF JET ENGINE INLET y)
L ® Zy JEVLOC - VERTICAL LOCATION OF JET ENGINEEXIT| [
L ° Xg JEALOC - AXIAL LOCATION OF JET ENGINE EXIT !
° Al JINLTA - JET ENGINE INLET AREA A
L e 8y JEANGL ~ JET EXIT ANGLE DEG
] vy JEVEL® - JET EXIT VELOCITY i
° Teo AMBTMP - AMBIENT TEMPERATURE DEG
° Ty JESTMP - JET EXIT STATIC TEMPERATURE DEG
° ° Y JELLOC - LATERAL LOCATION OF JET ENGINE yi
° Po JETQTP - JET EXIT TOTAL PRESSURE F/A
° Poo AMBSTP - AMBIENT STATIC PRESSURE F/A
® ° Rj JERAD - RADIUS OF JET EXIT !

FIGURE 13 INPUT FOR NAMELIST JETPWR — JET POWER PARAMETERS
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/e 2 / /
ARRAY , i~ S e[S ¥[8 &
ENGR SYMBOL | VARIABLE NAME | oo DEFINITION é'a ;C N 2 £ ‘;? ,-; s/
i e-:/‘:' & c".:: < :3?0, '3? ::L
S| S/ F/E S SETAAR
= S N A AT /) & %
= 1.0 PLAIN FLAPS [ ®
= 2.0SINGLESLOTTED FLAPS e e
= 3.0 FOWLER FLAPS ® ™
FTYPE - = 4.0 DOUBLE SLOTTED FLAPS - e e
= 5.0 SPLIT FLAPS [
=60 LEADING EDGE FLAP
= 7.0 LEADING EDGE SLATS .
= 8.0 KRUEGER ® ®
NDELTA - NUMBER OF FLAP OR SLAT DEFLECTION ANGLES, MAX 9 “ie|e |l e | @ | @ e | o @
&4 DELTA g FLAP DEFLECTION ANGLE MEASURED STEAMWISE 6| @ | @ | o | @ | ® e @
t2nigTE /2 PHETE - TANGENT OF AIRFOIL TRAILINE EDGE ANGLE -
BASED ON ORDINATES AT 90 AND 98 PERCENT CHORD e o o e | o
tanlpre/2) PHETEP - TANGENT OF AIRFOIL TRAILING EDGE ANGLE BASED ON l
ORDINATES AT 95 AND 99 PERCENT CHORD - e | e L ® ®
¢y, CHADFI - FLAP CHORD AT INBOARD END OF FLAP, MEASURED I
PARALLEL TO LONGITUDINAL AXIS e e 0o o @ e o | @
Ci, CHROFD - FLAP CHORD AT OUTBOARD END OF FLAP, MEASURED r
PARALLEL TO LONGITUDINAL AXIS L 4 ® L J L ] L ] [ 3
b, SPANFI - SPAN LOCATION OF INBOARD END OF FLAP, MEASURED P
PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY o o e | o|e ® P
bg SPANF - SPAN LOCATION OF OUTBOARD END OF FLAP, MEASURED |
PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY e|e e | e e e |
€ CPRMEI ] TOTALWING CHORD AT INBOARD END OF FLAP [TRANS. I
LATING DEVICES ONLY! MEASURED PARALLEL TO
LONGITUDINAL AXIS - el e | e e | e |8
to CPRMEQ 9 TOTAL WING CHGRD AT OUTBOARD END OF FLAP (TRANS- | f
LATING DEVICES ONLY) MEASURED PARALLEL TO
LONGITUDINAL AXIS ® e | o o |eo e
Ca, " CAPINB 9 ! ]
Lap CAPOUT 9 f P
1813 DOBDEF : £ .
Ly, DOBCIN - f ®
L2y DYBCOT - ] °
As Cp SCLD 9 INCREMENT IN SECTION LIFT COEFFICIENT DUE TO
DEFLECTING FLAP TO THE ANGLE &
Aénm, SCMD 9 INCREMENT IN SECTION PITCHING MOMENT COEFFICIENT
DUE TO DEFLECTING FLAP TO ANGLE #¢
t ce - AVERAGE CHORD OF THE BALANCE Fle
% TC - AVERAGE THICKNESS OF THE CONTROL AT HINGE LINE ' @
= 1.0 ROUND NOSE FLAP
NTYPE - {=2.E}ELL|PTIC NOSE FLAP - ®
= 3.0 SHARP NOSE FLAP
= 10 PURE JET FLAP .
JETFLP - J 2.0 IEF -
|= 3.0 EBF
= 4.0 COMBINATION MECHANICAL AND PURE JET FLAP
C cMU - TWO-DIMENSIONAL JET EFFLUX COEFFICIENT - ®
&j DELJET 9 JET DEFLECTION ANGLE DEG e
8 et EFFJET g EBF EFFECTIVE JET DEFLECTION ANGLE DEG ®
L |

/N\OPTIONAL FOR ALL FLAP TYPES
2 MECHANICAL FLAP TYPE IF JETFLP = 4




NAMELIST SYMFLP

¢ ]

——

PLAIN TRAILING-EDGE FLAP

SINGLE-SLOTTED FLAP

SPLIT FLAFP

LEADING-EDGE SLAT

€

a|

f

c |

‘D’

LEADING-EDGE-FLAP

ROUND NDSE FLAP
NTYPE =1.0

e

ELLIPTIC NDSE FLAP
NTYPE = 2.0

SHARF NOSE FLAP
NTYPE = 3.0

CLASSIFICATION OF PLAIN FLAP NOSE SHAPES
freh 2

—
Tee——

b

CONTROL BALANCE INPUT VARIABLES

G\J>\

4

-;._
pad
\

<

KRUEGER FLAP

FIGURE 16 INPUT FOR NAMELIST SYMFLP — SYMETRICAL FLAP DEFLECTION INPUTS
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DOUBLE SLOTTED FLAP

Ygg

.09c

tan (O1E/2) = 1;2[Y90 - "99]
9

Ygg

—— .04¢ ‘-‘

Y _ Y
tan ( $re/2) = 1;2[%]

FIGURE 17 SYMMETRICAL FLAP INPUT DEFINITIONS
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TRAILING EDGE
CAMBER LINE

PURE JET FLAP

JET
EFFLUX

TRAILING EDGE
CAMBER LINE

JET
EFFLUX

COMBINATION JET FLAP
& MECHANICAL FLAP

PARALLELTO
WING CHORD

LINE7

INTERNALLY BLOWN

JET FLAP 50+ by
Biett = 2 6‘} /
. 8y
Bjett
}(Q \/
O
by
EXTERNALLY BLOWN Lf’f;
JET FLAP

FIGURE 18 JET FLAP INPUT DEFINITIONS
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NAMELIST ASYFLP

X5
| T
Xs
I c
— — — -
FLAP SPOILER
8
S
© _ h
L T
.
- 2 AND Fs—| ¢
fo |
| e —— — é——

PLUG SPOILER

»
w

' Y99 X .
Yag '

08¢

tan($yg/2) = 112 |: Ygg - Yog ] SPOILER-SLOT-DEFLECTOR
9

FIGURE 19 INPUT FOR NAMELIST ASYFLP — ASYMMETRICAL CONTROL DEFLECTION INPUT
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-<‘:_j ROUNDN

.FALSE.

: ROUNDN
} TRUE.

BASE LOCATION DESIGNATOR

EW X

BLF
.TRUE.

BLF
FALSE.

PLAN VIEW

hg f=—o

CENTROID
__L OF BASE AREA

*+Zhase

FereRence | N L zeeo nomua ronce
REF PLANE
ENGINEERING VARIABLE | ARRAY
SYMBOL NAME | DIMENSION DEFINITION unITs
Zpase z8 - VERTICAL DISTANCE BETWEEN CENTROID OF BASE AREA AND ]
BODY REF PLANE
s SREF - PLANFORM AREA USED AS REFERENCE AREA A
be, DELTEP - SHARP LEADING EDGE PARAMETER DEG
Sg SFRONT - PROJECTED FRONTAL AREA PERPENDICULAR TO ZERO
NORMAL FORCE REF PLANE A
A AR - ASPECT RATIO OF SURFACE -
(R1/3 LE)/b R3LEQB - ROUND LEADING EDGE PARAMETER ~
5L DELTAL - ROUND LEADING EDGE PARAMETER DEG
Ig L - LENGTH OF BODY USED AS LONGITUDINAL REF LENGTH )
Swet SWET - WETTED AREA, EXCLUDING BASE AREA A
P PERBAS - PERIMETER OF BASE !
Sp SBASE - BASE AREA A
hp HB - MAXIMUM HEIGHT OF BASE !
by BB - MAXIMUM SPAN OF BASE USED AS LATERAL REF LENGTH !
BASE LOCATION BLF - TRUE. PORTIONS OF BASE ARE AFT OF NON-LIFTING SURFACE -
DESIGNATOR .FALSE. TOTAL BASE AFT OF LIFING SURFACE
Xm XCG - LONGITUDINAL LOCATION OF CG FROM NOSE f
8 THETAD - WING SEMI-APEX ANGLE DEG
NOSE BLUNTNESS | RPUNDN - TRUE. - ROUNDED NOSE -
DESIGNATOR FALSE. — POINTED NOSE
Sgg SBS - PROJECTED SIDE AREA OF CONFIGURATION A
(Sgg) 25 SBSLB - PROJECTED SIDE AREA OF CONFIGURATION FORWARD GF .2/ A
*centroidg, XCENSB - DISTANCE FROM NOSE OF VEHICLE TO CENTROID OF
s PROJECTED SIDE AREA 4
Xcentroidy XCENW - DISTANCE FROM NOSE OF CONFIGURATION TO CENTROID OF
PLAN AREA ?




VARIABLES REQUIRED

PER CONTROL TYPE

= =
= =
= ]
= =
REIRE
z|= glz|&
SHEEE
ENGINEERING|VARIABLE| ARRAY zlele| 22
SYMBOL NAME [DIMENSION DEFINITION UNITS| S 1519l
HEMEE
c|l=|2|2|2
MEHEE
= 1.0 FLAP SPOILER ON WING °
=2.0PLUG SPOILER ON WING Py
STYPE - =3.0 SPOILER-SLOT-DEFLECTION ON WING - )
=4.0 PLAIN FLAP AILERON _ P
=50 DIFFERENTIALLY DEFLECTED ALL MOVEABLE HORIZONTAL TAIL °®
NDELTA - NUMBER OF CONTROL DEFLECTION ANGLES: REQUIRED FOR ALL -
CONTROLS, MAX. OF 9 S eo/lejeie|e
b; SPANFI - SPAN LOCATION OF INBOARD END OF FLAP OR SPOILER CONTROL,
MEASURED PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY ®
be SPANFO -~ SPAN LOCATION OF QUTBOARD END OF FLAP OR SPOILER CONTROL, V4
MEASURED TO PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY e|ele
BN (STE/2) | PHETE - TANGENT OF AIRFOIL TRAILING EDGE ANGLE BASED ON ORDINATES | -
AT xfc =090 AND 0.99 LAY AX | @
8L DELTAL 9 DEFLECTION ANGLE FOR LEFT HAND PLAIN FLAP AILERON OR LEFT DEG
HAND PANEL ALL MOVEABLE HORIZONTAL TAIL, MEASURED IN
VERTICAL PLANE OF SYMMETRY eole
3R DELTAR 9 DEFLECTION ANGLE FOR RIGHT HAND PLAIN FLAP AILERON OR RIGHT| DEG
HAND PANEL ALL MOVEABLE HORIZONTAL TAIL, MEASURED IN
o VERTICAL PLANE OF SYMMETRY oe
e CHRDFI - AILERON CHORD AT INBOARD END OF PLAIN FLAP AILERON, y
! MEASURED PARALLEL TO LONGITUDINAL AXIS e
c, CHROF - AILERON CHORD AT QUTBOARD END OF PLAIN FLAP AILERON, J4
MEASURED PARALLEL TO LONGITUDINAL AXIS e
84 DELTAD g PROJECTED HEIGHT OF DEFLECTOR, SPOILER-SLOT-DEFLECTOR -
< CONTROL; FRACTION OF CHORD ®
3 DELTAS 9 PROJECTED HEIGHT OF SPOILER, FLAP SPOILER, PLUG SPOILER AND _
c SPDILER-SLOT-DEFLECTOR CONTROL; FRACTION OF CHORD ele|e
ica XsQC 9 DISTANCE FROM WING LEADING EDGE TO SPOILER LIP MEASURED -
PARALLEL TO STREAMWISE WING CHORD, FLAP AND PLUG SPOILERS:
FRACTION OF CHORD eole
."Ea XSPRME - DISTANCE FROM WING LEADING EDGE TO SPOILER HINGE LINE -
MEASURED PARALLEL TO STREAMWISE WING CHORD, FLAF SPOILER,
PLUG SPOILER AND SPOILER-SLOT-DEFLECTOR CONTROL:
FRACTION OF CHORD ®o|o|e
hs Hs$C 9 PROJECTED HEIGHT OF SPOILER MEASURED FROM AND NORMAL TO -
¢ AIRFOIL MEAN LINE, FLAP SPOILER, PLUG SPOILER AND SPOILER-
SLOT-REFLECTOR; FRACTION OF CHORD ole|e




NAMELIST LARWB
SHARP LEADING EDGE

INPUT PARAMETER -691 NOT REQUIRED IF LEADING EDGE IS ROUND

‘_Sel= EFFECTIVEWEDGE ANGLE OF SHARP LEADING EDGE WING, PERPENDICULAR TO LEADING EDGE
ATC;;3 FROM NOSE, DEGREES

ROUND LEADING EDGE

INFUT PARAMETERS: (R% LE )/b AND &)  (NOT REQUIRED IF LEADING EDGE IS SHARP).

(R% LE )/h = EFFECTIVE RADIUS OF ROUND-LEADING EDGE WING, PERPENDICULAR TO LEADING EDGE
AT °r/3 FROM NOSE, DEGREES DIVIDED BY SURFACE SPAN

6| = LOWERSURFACE ANGLE OF ROUND LEADING EDGED WING, PERPENDICULAR TO WING LEADING EDGE
ATc, /3 FROM NOSE, DEGREES

| R
c, Lie = =Ry + — Ry
- | A - +-A
tA 900 1L
— LE
e S AN RV
c - L
I
[ xR S
x { %LE
; Ry
1 |
1 l A — e — A
b 1
Rz

FIGURE 20 INPUT FOR NAMELIST LARWB - LOW ASPECT RATIO WING, WING-BODY INPUT
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NAMELIST TRNJET

Moo
Me 1
Mcaq Pc-o
7 AV
LLLLLT TN 777
/
L
@
ENGINEERING | VARIABLE ARRAY
SYMBOL NAME DIMENSION DEFINITION UNITS
NT - NUMBER OF TIME HISTORY VALUES, MAXIMUM OF 10 -
t TIME 10 TIME HISTORY t
Fe FC 10 TIME HISTORY OF CONTROL FORCE REQUIRED TO TRIM F
Qoo ALPHA 10 TIME HISTORY OF ATTITUDE DEG
LAMNRJ 10 TIME HISTORY OF BOUNDARY LAYER, WHERE -
= TRUE.—BOUNDARY LAYER IS LAMINAR AT JET
= FALSE.—BOUNDARY LAYER IS TURBULENT AT JET
SPAN - SPAN OF NOZZLE NORMAL TO FLOW DIRECTION Y
¢ PHE - INCLINATION OF NOZZLE CENTER LINE RELATIVE TO AN AXIS | DEG
NORMAL TO SURFACE
M, ME - NOZZLE EXIT MACH NUMBER -
e ISP - JET VACUUM SPECIFIC IMPULSE t
¢ cc - NOZZLE DISCHARGE COEFFICIENT -
Y. GP - SPECIFIC HEAT RATIO OF PROPELLANT -
L LFP - DISTANCE OF NOZZLE FROM PLATE LEADING EDGE £
FIGURE 21 INPUT FOR NAMELIST TRNJET — TRANSVERSE-JET CONTROL INPUT
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NAMELIST HYPEFF

|
HL '—, \
©

ENGINEER | VARIABLE | ARRAY :
SYMBOL NAME DIMENSION DEFINITION UNITS
ALT ALITD - ALTITUDE R g
XHL XHL - DISTANCE TO CONTRDLH._IN_GE LINE MEASURED FROM
THE LEADING EDGE £
Tl Teo Tw¢T| - RATIO OF WALL TEMPERATURE TO THE FREE STREAM -
STATIC TEMPERATURE
of CF - CONTROL CHORD LENGTH 2
HNDLTA - NUMBER OF FLAP DEFLECTION ANGLES (MAXIMUM OF 10) -
5¢ HDELTA 10 CONTROL DEFLECTION ANGLE, POSITIVE TRAILING DEG
EDGEDOWN - . . -
LAMNR - = TRUE.—BOUNDARY LAYER AT HINGE LINE IS LAMINAR e
= FALSE.—-BOUNDARY LAYER AT HINGE LINE IS TURBULENT

FIGURE 22 INPUT FOR NAMELIST HYPEFF — FLAP CONTROL AT HYPERSONIC SPEEDS
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NAMELIST CONTAB

TABLE 10 INPUT PARAMETER LIST NAMELIST CONTAB

ENGR | VARIABLE CONTROL | TRIM
symBoL | name | DM DEFINITION TAB tap | UNITS
= 1 TAB CONTROL X -
TTYPE -~ | =2TRIMTAB X

=3B0TH X X

(Cridye CRITC - | INBOARD CHORD, X {
CONTROL TAB - ST

(Choltc CFOTC - OUTBOARD CHORD, 4
CONTROL TAB X

{biyg BITC - INBOARD SPAN LOCATION X /4
CONTROL TAB _

(boly BOTC - | DUTBOARD SPAN LOCATION X {
CONTROL TA8

(Cilyy CFITT - INBOARD CHORD, TRIM X 1
TAB

(Chlyy CFOTT. - QUTBOARD CHORD, TRIM : X £
TAB o N

{bi)yq BITT ~ | INBOARD SPAN LOCATION X I
TRIM TAB

(bg)ee BOTT - OUTBOARD SPAN LOCATION, X L
TRIM TAB

By B1 - . X 1/DEG

B, 82 - ‘1/DEG

By B3 - 1/DEG

) B4 - X 1/DEG

0, D1 - SEE TABLE 11 X 1/DEG

Dy 02 - FOR DEFINITIONS 1/DEG

D3 03 - 1/0EG

GCmax GCMAX - X X 14

k ks AN - X FIA-DEG

RL RL X -

i BGR - X -

Ar DELR - X -

A\ IF THE SYSTEM HAS A SPRING, KS INPUT, THEN
FREE STREAM DYNAMIC PRESSURE IS REQUIRED
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TABLE 11 SYMBOL DEFINITION

SteCtc

(3Ch, /35¢)

Scle

Ste, ag, Bt

= (Chgles 1/Deg {(Datcom Section 6.1.6.2)

(BCh faﬁtc) §cragdyy o+ 1/Deg, userinput.

(E}Chca’aas) 5

(achc/aatt) 8 el

surface mean aerodynamic chord {movable surfaces are defined by their area aft of the

cStebrt

. {Chg)er 1/Deg (Datcom Section 6.1.6.1)

1/Deg, user input.

r

hinge line, and the MAC is of that area)

(aChthaﬁc) dicras

(3Chy/381c)5 cra

(PCnie/oes) seie

, 1/Deg (User Input)
= {Chglyc, 1/Deg {Datcom Section 6.1.6.2)

={Chg)tc, 1/Deg (Datcom Section 6.1.6.1)

control-column force {pull force is positive)

zE
{

1

My
98¢

)

IxXe
35¢ /max

1

spring StcCtc

maximum stick gearing user input.
If Ry =0, G,
max

input Gtcmax

tab spring effectiveness
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TABLE 11 SYMBOL DEFINITION (CONT'D)

q !obal dynamic pressure

R1. Rp shorthand notation for tab and main surface hinge moments and key linkage
parameters, obtained from Table 12

RL aerodynamic boost link ratio, user input. (R =0}). Toinput R_ = oo,

set R < 0.
S( ) surface area (movable surfaces are defined by their area aft of the hinge'line)
ag angle of attack of the surface to which the main control surface is attached, Deg

8¢ : .
g = with k = oo control-tab gear ratio
stick

free
5 ) surface deflection, positive for trailing edge down or to the left, Deg
A —8ye I8¢ for a maximum contfdl déflection (the value of A r is positive because
max ~ €max S T
5fcmax and 5Cmax Will have oplposn? signs), user input.
When R = 0,4, = 1.0.
SUBSCRIPTS
c main control surface
s surface to which the main control surface is attached, i,e, horizontal tail, vertical tail,
or wing
tc control tab
it trim tab
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TABLE 12 EQUATIONS FOR R1 AND R2

(DATCOM TABLE 6.3.4-b)
SPECIFIC TYPE LINKAGE Ry Ry
OF SYSTEM Ry K 8
GEARED TAB o | oo F* i 1
PURE DIRECT CONTROL oo | oo 0 0 1
(AL + 4y ~(x/qD2) (R + &)
GEARED SPRING TAB F F F
B By k
—_ . — (Ry —
AL+ A7 -7 RL=# | R+ AD; 4Dz (R =5
(AL +4) —(k/qDaMRL + Ag)
SPRING TAB F F 0 82 k B2 k
R+ - — R R +—— -—— (RL)
L AD7 02{ L L* R0, a0z L
(A + 40 0
PLAIN LINKED TAB F 0 0 R B2
+
L AcD2
v —{k/qD2) A
GEARED FLYING TAB 0 F F Bf B k
- RO ey b7 o7 ¢
A —{k/qD2) &
SPRING FLYING TAB 0 F 0 B2 B2
AcD2 AcD2
& 0
PURE FLYING TAB 0 0 0 B2
AcD2

* F DENOTES FINITE VALUE




|
' 3.5 GROUP IV INPUT DATA

Case control cards are provided to give the user case control and
optional input/output flexibility,

All Datcom control cards must start in card Column l. The control card

'name cannot contain any embedded blanks, unless the name consists of two

~words; they are then separated by a single blank. All but the case termina-

tion ecard (NEXT CASE) may be inserted anywhere within a case (including the
middle of any namelist). FEach control card is defined below and examples of
their usage are illustrated in the example problems of Section 7.

-3.5.1 Case Control

NAMELIST - When this card is encouniered, the content of each applicable
namelist is dumped for the case in the input system of units. This option is
-recommended if there is doubt about the input values being used, especially
when the SAVE option has been used.
| SAVE - When this control card is present in a case, input data for the
case are preserved for use in the following case. Thus, data encountered in
the following case will update the saved data. Values not input in the new
gcase will remain unchanged. Use of the SAVE card allows minimum inputs for
multiple case jobs. The total number of appearances of all namelists in
;consecutive SAVE cases cannot exceed 300; this includes multiple appearances
‘of the same namelist. An error message is printed and the case is terminated
gif the 300 namelist limit is exceeded. Note, if both SAVE and NEXT CASE
écards appear in the last input case, the last case will be executed twice.
| The NACA, DERIV and DIM control cards are the only control cards
affected by the SAVE card; i.e., no other control cards can be saved from
case to case.

DIM FT When any of these cards are encountered, the input and

DIM IN output data are specified in the stated system of

DIM M -\ units. (See Table 8.) DIM FT is the default.

DIM CM

NEXT CASE - When this card is encountered, the program terminates the
.reading of input data and begins Execution of the case. Case data are
‘destroyed following executicn of a case, unless a SAVE card is present. The

Presence of this card behind the last input case is optional.,
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3.5.2 Execution Control

TRIM - If this card is included in the case input, trim calculations
will be performed for each subsonic Mach number within the case. A vehicle
may be trimmed by deflecting a control device on the wing or horizontal tail

or by deflecting an all-movable horizontal stabilizer.

DAMP - The presence of this card in a case will provide dynamic-—

derivative results {for addressable configurations) in addition to the stan-
dard static-derivative output (see Figure 25).

NACA - This card provides an NACA airfoil section designation {(or super-

sonic airfoil definition) for use in the airfoil section module. It is used
in conjunction with, or in place of, the airfoil section characteristics
namelists, Figure 8. The airfoil section module calculates the airfoil sec-—
tion characteristics designated in Figure 8, and is executed if either a NACA
control card is present or the variable TYPEIN is defined in the appropriate
section characteristic namelist (WGSCHR, HTSCHR, VTSCHR or VFSCHR). Note
that if airfoil coordinates and the NACA card are specified for the same
aerodynamic surface, the airfdil.cootdinate spec¢ification will be used.
Therefore, if coordinates have been specified in a previous case and the SAVE
option is in effect, TYPEIN must be set equal to "UNUSED" for the presence of
an NACA card to be recognized for‘Ehat aerocdynamic surface. The airfoil
designated with this card will be used for both panels of cranked or double-
delta planforms. '

The form of this control card and the required parameters are given
below.

Card Column(s) Input(s) Purpose

l thru 4 NACA The unique letters NACA

designate that an airfoil
is to be defined

5 Any delimeter

6 W, H, V, or F Planform for which the
airfoil designation
applies;
Wing (W), Horizontal Tail
(H), Vertical Tail (V), or
Ventral Fin (F)
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Any delimeter
8 1, 4, 5, 6, § Type of airfoil section;
l-series (1), 4-digit (4),
5-digit (5), 6-series (6),
or supersonic (S)
9 Any delimeter
10 thru 80 Designation Input designation; columns
are free—-field (blanks are
ignored)
Only fifteen (15) characters are accepted in the airfoil designation.
The vocabulary consists of the numbers” zero (0) through nine (9), the letter
“A", and the characters ",", ".,", "=", and "=". Any characters input that
are not in the vocabulary list will be interpreted as the number zero (0).
Section designation input restrictions inherent to the Airfoil Section
Module are presented in Table 13,

3.5.3 Output Control

CASEID - This card provides a case identification that is printed as
part of the output headings. This identification can be any user defined
case title, and must appear in card columns 7 ‘through 80.

DUMP NAME1l, NAME2 ... - This card is used to print the contents of the

named arrays in the foot-pound-second system of units. The arrays that can
be listed and definition of their contents are given in Appendix C. For
example, if the control card read was "DUMP FLC, A " the flight conditions
array FLC and the wing array A would be printed prior to the conventional
output. If more names are desired than can fit in the available space on one
card, additional dump cards may be included.

DUMP CASE - This card is similar to the "DUMNP wariEl, ..0" control card.

| When this card is present in a case, all the arrays (defined in Appendix C)

that are used during case execution are printed prior to the conventional
output. The values in the arrays are in the foot-pound-second system of
units,

DUMP INPT - This card is similar to the “DUMNP CASE" card except that it
forces a dump of all input data blocks used for the case.

DUMP I¢M - This card is similar to the “DUMP CASE"™ card except that all

the output arrays for the case are dumped.
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TABLE 13 AIRFOIL DESIGNATION USING THE NACA CONTROL CARD

INPUT NACA
DESIGNATION

002
0012.25

23118
2406-32

43006-65

16-212

64-005
64-205  A=0.6
63A005

652A215  A=0.6
65,2A215  A=0.6

§-3-30.0-2.5-40.1

D@

NACA SERIES
AIRFOIL RESTRICTIONS
4-DIGIT NONE
4-DIGIT NONE (NOTE: THICKNESS CAN BE
FRACTIONAL ONLY FOR 4-0IGIT
SERIES)
5-0IGIT NONE
4-DIGIT POSITION OF MAXIMUM THICKNESS
MODIFIED MUST BE AT 20, 30, 40, 50 OR
60% CHORD ;
5-DIGIT POSITION OF MAXIMUM THICKNESS |
'MODIFIED MUST BE AT 20, 30, 40, 50 OR
' 60% CHORD
1-SERIES X FOR MINIMUM PRESSURE MUST
BE 6,.8 0R.9
6-SERIES X FOR MINIMUM PRESSURE MUST
Y . BE.3, 4, 50R 6
(NOTE: THE PROGRAM DOES NOT
DISTINGUISH BETWEEN A
64,2-210 AND A 64,-210.
OIFFERENCE IN COORDINATES
BETWEEN THE TWO DESIGNATIONS
_ ISNEGLIGIBLE)
SUPERSONIC (1) SECTION TYPE 1 = DOUBLE WEDGE

2= CIRCULAR ARC
3= HEXAGONAL
(2) DISTANCE FROM L.E. TO MAX
THICKNESS, % CHORD
(3) MAX. THICKNESS, % CHORD
Eéﬁ FOR HEXAGONAL SECTIONS, LENGTH
OF SURFACE AT CONSTANT
THICKNESS, % CHORD
(NOTE: ALL PARAMETERS CAN BE
EXPRESSED T0 0.1%; "~ DELIMETER
MUST BE USED)
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DUMP ALL - This card is similar to the "DUMP CASE"” card. Its use dumps
all program arrays, even if not used for the case.

DERIV RAD - This card causes the static and dynamic stability deriva-
tives to be output in radian measure., The output will be in degree measure
unless this flag is set. The flag remains set until a DERIV DEG control card
is encountered, even if "NEXT CASE"™ cards are subsequently encountered.

DERIV DEG - This card causes the static and dynamic stability deriva-
tives to be output in degree measure. The remaining characteristics of this
control card are the same as the DERIV RAD card. DERIV DEG is the default.

PART - This card provides auxiliary and partial outputs at each Mach
number in the case (see Sec<ion 6.1.8). These outputs are automatically
provided for all cases at transonic Mach numbers.

BUILD - This control card provides configuration build-up data. Conven-
tional static and dynamic stability data are output for all of the applicable
basic configuration combinations shown in Table 2.

PLPT - This control card causes data generated by the program to be
written to logical unit 13, which can be retained for input to the Plot

Module (described in Volume III1). The format of this plot file is described
in Section 5 of Volume IIIL. l

3.6 REPRESENTATIVE CASE SETUP

Figures 23 and 24 illustrate a typical case setup utilizing the name-
~lists and control cards described. Though namelists (and control cards) may
éappear in any order (except for NEXT CASE), users are encouraged to provide
~inputs in the data groups outlined in this section in order to avoid one of
the most common input errors - neglecting an important namelist input. The
user's kit (Appendix D) has been designed to assist the user in eliminating

i many common input errors, and its use is encouraged.
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( NEXT CASE

l’euu_u

r?ART

fusmv RAD

GROUP IV FUMP CASE

INPUTS
(DAMP

['DIM CM

fJAMEusT

I’CASEm

( $VTSCHRA ... §

(SUTPLNF .3

r SHTSCHR ... §

SHTPLNF .. §
GROUP I

INPUTS (swsscua .8

(" SWGPLNF ... §

($800Y .. $

r $SYNTHS ...

SQPTINS ... $
GROUP |

INPUTS |’$FLTC¢IN..,S

FIGURE 23 TYPICAL “CASE" SETUP
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f NEXT CASE

TRIM
GROUP 1V

~n INPUTS  ("DMP A, AHT, AVT
&
&

(CASE]D

$EXPRO1...$
GROUP I

INPUTS ﬁETPWE .8

! F‘EXT CASE

rSAVE

. CASEID
GROUP IV

INPUTS fﬂACAN

|/NACA-H

~ NACA-W
&
h (SVTPLNF ..§
(SHTPLNF .8

GROUP I (SWGPLNF .8

INPUTS

$800Y .. §
f SSYNTHS ...

SOPTINS ... $
GROUP |

INPUTS PFLTWN .8

FIGURE 24 TYPICAL “"STACKED CASE"” SETUP
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SECTION 4

BASIC CONFIGURATION MODELING TECHNIQUES

4.1 COMPONENT CONFIGURATION MODELING

Use of the Datcom methods requires engineering judgement and experience
to properly model a configuration and interpret results. The same holds true
in the use of the Digital Datcom program. As a convenience to the user, the
program performs intermediate geometric computations (e.g., area and aspect
ratio) required in method applications. The user can retrieve the values
used for key geometric parameters by means of the PART and/or DUMP options,
Section 3.5. The geometric inputs to the Digital Datcom program are rela-
tively simple except for the judgemenf-required in best representiné a
particular configuration., This section describes some geémetry modeling
techniques to appropriately model a configuration.

4.1.1 Body Modeling

The basic body geometry parameters required (regardless of speed régime)
gconsist of the longitudinal ceoordinates, xi,.with'corresponding planform half
I.widths, Ri, peripheries, Pj, and/or cross—sectional areas, Si. These values
~are usually used in a linear sense (e.g., the trapezoidal rule is used to
?integrate for planform area, S, = 2 Ué?ﬂ’Ri dx). This implies that body-
shape parameters are linearly connected. However, geometric derivatives,
'such as (dS/dx);, are obtained from quadratic interpolations. Proper model-
,ing techniques which reflect a knowledge of method implementation, when used
in conjunction with the PART and DUMP options, greatly enhance the program
capability and accuracy.

Body methods for lift-curve siope, pitching-moment slope and drag coef-
i ficient in the transonic, supersonic, and hypersonic speed regimes require
| the body to be synthesized from a combination of body segments. The body
segments consist of a nose segment, an afterbody segment, and a tail segment.
However, in these speed regimes, 1ift and pitching-moment coefficients versus
angle of attack are defined as functions of the body planform characteris—
tics, and therefore are not necessarily a function of the body-segment
Parameters.

The program performs the configuration synthesis computations as
described below. The body input parameters R, P, and S (defined in Figure 6)

can reflect actual body contours. Digital Datcom will interpolate the R
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array at X =%y, X =?%x + ¢, and the last input X for dy, dj, and do,
respectively. Using the shape parameters Bpoce and Bp,;| it will synthesize
an “"equivalent” body from the various possibilities shown in Figure 6. For
example, in the center body X =%y to X = fy + &, will be treated as a
‘cylinder with a fineness ratio of 22,/(dytd|), the nose will be the shape
specified by Bpyge with a fineness ratio of ¢y/dy, etc. Thus, it is up to
the user to choose £y, Ra, Bpose» and By,j| to derive a reasonable approxima-
tion of the actual body.

Digital Datcom requires synthesized body configurations to be either
nose-alone, nose-afterbody, nose-afterbody-tail, or nose-tail (see Figure 6).
The shape of the body segments is restricted as follows: nose and tail
shapes must be either an ogive or cone, afterbodies must be cylindrical while
tails may be either boattailed or flared. Additional body namelist inputs
are required to define these body segments and consist of nose~ and tail-
shape parameters BN@SE and BTAIL and nose and afterbody length parameters BLN
and BLA. In the hypersonic speed regime, thé effects of nose bluntness may
be obtained by specifying DS, the nose blﬁntnuss diameter.

For an example of inputs for BLN (QN) and BLA (QA) as required in speed
regimes other than subscnic, the reédép is directed to Figure 6. Body diame-
ters at the various segment intesectiﬁns, dy, d|, and dp, are obtained from
linear interpolation. The tail length, gy, is obtained by subtracting
segments Yy and 'y from the total body length.

Most Digital Datcom analyses assume bodies are axisymmetric, Users may
obtain limited results for cambered bodies of arbitrary cross section by
specifying the B@DY namelist optional inputs ZU and ZL. This option is
restricted to the longitudinal stability results in the subsonic speed
regime. At speeds other than subsonic, ZU and ZL values are ignored and
axisymmetric body results are provided. It is recommended that the reference
plane for ZU and ZL inputs be chosen near the base area centroid.

The body modeling example problem (Section 7, problem l) was selected
specifically to illustrate modeling techniques and relevant program opera-
tions. They include: -

o Choice of longitudinal coordinates Xj that reflect body curvature and

critical body intersections, i.e., wing-body intersection, and body
segmentation, if required.

o Subsonic cambered body modeling.
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o Use of the DUMP option so that key parameters can be obtained with
the aid of Appendix C.
4.1.2 Wing/Tail Modeling

Input data for wings, horizontal tail, vertical tails and ventral fins
have been classified as either planform data or as section characteristic
data, as shown in Figures 7 and 8 of Section 3. Twin-vertical panel planform
input data is shown in Figure 15,

Classification of nonstraight-tapered wings and horizontal tails as
either cranked (aspect ratio > 3) or double delta (aspect ratio < 3) is
relevant to only the subsonic speed regime. In this speed regime, the
appropriate lift and drag prediction methods depend on the classification of
the lifting surface. Digital Datcom executes subsonic analyses according to
the user-specified classification regardless of the surface aspect ratio.
However, if the surface is inappropriately.desigﬁated, a warning message 1is
printed. )

.Dihedral angle inputs are used primar%ly in the lateral stability
methods. The longitudinal stabiiity metﬁods.féffﬁct only the effects of
dihedral in the downwash and ground gffect calculations. The direct effects
of dihedral on the primary lift of horizontal surfaces are not defined in
Datcom and are therefore not included in Digital Datcom.

Digital Datcom wing or horizontal tail alone analysis requires the
exposed semispan and the theoretical sémispan to be set to the same value in
namelist WCPLNF and HTPLNF. The input wing root chord should be consistent
with the chosen semispan. The reference parameters in namelist PPTINS should
be used to specify reference parameters corresponding to other than the
theoretical wing planform. If the reference parameters are not specified,
they are evaluated using the theoretical wing inputs and the reference area
is set as the wing theoretical area, the longitudinal reference length as the
wing mean aerodynamic chord, and the lateral reference length is set as the
wing span.

Horizontal tail input parameters SVWB, WVB, and SVHB, as well as verti-
cal tail input parameters SHB, SEXT, and RLPH, are required only for the
supersonic and hypersonic speed regimes. They are used in calculation of
lateral-stability derivatives. If these data are not input, the program will
Calculate them, but will fail if any part of the exposed root chord lies off

of the body; lateral stability calculations are not performed if this occurs.
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Two-dimensional airfoil section characteristic data for wings and tails
are input via namelists WGSCHR, HTSCHR, VTSCHR, and VFSCHR, or may be calcu-
lated using the airfoil section module. On occasion, the section character-—
istics &annot be explicitly defined because airfoil sections either vary with
span (an average airfoil section may be specified), or the planform is not
straight tapered and has different airfoil sections between the panels. In
such circumstances, inputs should be estimated after reviewing existing
airfoil test data. Sensitivity of program results to the estimated section
characteristics can be readily evaluated by performing parametric studies
utilizing the SAVE and NEXT CASE options dafined in Section 3.5. Users are
warned that airfoil sensitivities do exist for low Reynolds numbers, i.e., on
the order of 100,000. These namelists can also be used to specify the aspect
ratio criteria using "ARCL" (Table 9).

Planform geometry, section characteristic parameters, and synthesis
dimensions for twin vertical panels are input via namelist TVTPAN. The
effects of such panels are reflected in only the subsonic lateral-stability
output. The panels may be located either on the wing or on the horizontal
tail. '

4.2 MULTIPLE COMPONENT MODELING

Combinations of aerodynamic components must be synthesized in namelist
SYNTHS. However, the program makes no cross checks in assembly of components
for configuration analysis. The user must confirm the geometry inputs to
assure consistency of dimensions and component locations in total configura-—
tion representation.

4.2.1 Wing-Body/Tail-Body Modeling

Body values employed in wing-body computations are not the same as body-
alone results but are obtained by performing body-alone analysis for that
portion of the body forward of the exposed root chord of the wing. User
supplied body data, input via the namelist EXPRnn, will be used in lieu of
the "nose segment” data calculated. Carryover factors are a function of the
ratio of body diameter to wing span, as obtained from the wing input data,
i.e., the body diameter is taken as twice the difference of the exposed
semispan and the theoretical semispan. Hence, the body radius input in

namelist B@DY does not affect the interference parameters.
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4.2.2 Wing-Body-Tail Modeling

A conventional "aircraft” configuration is modeled using the body, wing,
horizontal tail, and vertical tail modeling techniques previously described.
Wing downwash data are required to complete analysis of configurations with a
wing and horizontal tail. Subsonic and supersonic downwash data are calcu-
lated for straight-tapered wings. For other wing planforms, or at transonic
Mach numbers, the downwash data (qH!qmﬁ €, and d€/d2) must be suppliéd using
the experimental data substitution option, though two alternatives are
suggested:
a. Actual data, or from a wing-body-tail configuration which has an
"equivalent” straight tapered wing, or -

b. Defining an "equivalent" straight tapered wing and substituting the
wing-body results obtained from the previous Digital Datcom run to
obtain the best analytical estimate of the configuration.

Body-canard-wing configurations are simulated using the standard body-
wing-tail inputs. The forward surface (canard) is input as the wing, and the
aft lifting surface as the horizontal tail. Digital Datcom checks the rela-
tive span of the wing and horizontal tail to determine if the configuration
is a conventional w%ng—bcdy—tail or a_ canard configuration.

4,2,3 Configuration Build-up Cecnsiderations

Section 3.5 describes multiple case control cards which simplify inputs
for parametric and configuration build-ups. There are a few items to keep in
mind. The effect of omitting an input variable or setting its value to zero
may not be the same, since all inputs are initialized to “UNUSED," 1.0E-60
for CDC computers. However, the "UNUSED"” value may be used to give the
effect of an input variable being omitted. For example, if "KSHARP" in
namelist WGSCHR was specified in a previous SAVE case, a subsequent case
could specify "KSHARP = 1.0E-60" (for CDC computers) which would result in
i KSHARP being omitted in the subsequent case. In many places Digital Datcom
uses the presence of a namelist for program control. For example, the
. program assumes a body has been input if the namelist B@DY exists in a case.
' The effects of a presence of a namelist, through case input or a SAVE card,
i cannot be eliminated even if all input values are set to "UNUSED.” The only
% exception to this rule involves high-lift and control input. Either name-

5liSt SYMFLP or ASYFLP may be specified in a case, but not both. 1In a case
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sequence involving namelist SYMFLP and a SAVE card, followed by another case
where ASYFLP is specified, the ASYFLP analysis will be performed and the
previous SYMFLP input ignored.

4,3 DYNAMIC DERIVATIVES

Digital Datcom computes dynamic derivatives for body, wing, wing-body,
and wing-body-tail configurations for subsonic, transonic, and supersonic
speeds. In addition, body-alone derivatives are available at hypersonic
speeds. There is no special namelist input associated with dynamic deriva-
tives. Use of the DAMP control card discussed in Section 3.5 will initiate
computation. If experimental data are input, the dynamic derivative methods
will employ the relevant experimental data, Dynamic derivative solutions are
provided for basic geometry only, and the effects of high-lift and control
devices are not recognized.

The experimental data option of the program permits the user to substi-
tute experimental data for key static stability parameters involved in
dynamic derivative solutions such as body Cp, wing-body Cp, etc. Any
improvement in the accuracy of these parameters will produce significant
improvement in the dynamic stability estimates. Use of experimental data
substitution for this purpose is strongly recommended.

4,4 TRIM OPTION

Digital Datcom provides a trim option that allows users to obtain longi-
tudinal trim data. Two types of éapability are provided: control device on
wing or tail (Section 3.4) and the all-movable horizontal stabilizer. Trim
with a control device on the wing or tail is activated by the presence of the
namelist SYMFLP (Section 3.4) and TRIM control card (Section 3.5) in the same
case. Output consists of aerodynamic increments associated with each flap
deflection; similar output is provided at trim deflection angles. The trim
ocutput is generated as follows: the undeflected total configuration moment
at each angle of attack is compared with the incremental moments generated
from SYMFLP input. Once the incremental moment is matched, the corresponding
deflection angle is the trim deflection angle. The trim deflection is then
used as the independent variable in table look-ups for the remaining incre-
ments, such as Cy and CDi' The user should specify a liberal range of flap

deflection angles when using the control device trim option.
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4.5 SUBSTITUTION OF EXPERIMENTAL DATA

Users have the option of substituting certain experimental data that
will be used in lieu of Digitél Datcom results. The experimental data are
used in subsequent configuration analyses, e.g., body data are used in the
wing-body and wing-body-tail calculations. Experimental data are input via
namelist EXPRnn, Figure 1l. All specified parameters must be based on the
same reference area and length used by Digital Datcom.

In the transeonic Mach regime, some Datcom methods are available that
require user supplied data to complete the calculations. For example, Datcom
methods are given that define wing CQBKCL and CDL/CLZ although methods are
not available for C;. If the wing lift coefficient is supplied using experi-

mental data substitution, C;. and Cp can be calculated at eath angle of

attack for which Cp is given: The additional transonic data that can be

calculated, and the "experimental” data required, are defined in Figure 10.
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SECTION 5

ADDITIONAL CONFIGURATION MODELING TECHNIQUES

5.1 HIGH-LIFT AND CONTROL CONFIGURATIONS

Control-device input data for symmetrical and asymmetrical deflections
~are contained in namelist SYMFLP and ASYFLP, respectively. Analysis is
limited to either symmetrical or asymmetrical results in any one case.
Multiple case runs involving SAVE cards, may interchange symmetrical and
asymmetrical analyses from case to case. Only one control device, on either
E the wing or horizontal tail, may be analyzied per case. If a wing or wing-
ébody case is run, flap input automatically refers to the wing geometry.
| However, if a wing—-body-horizontal-tail case is input, flap input data refer
to the horizontal tail. Multiple-device analysis must be performed manually
by using the experimental-data input option. Symmetrical and asymmetrical
flap analyses (namelists SYMFLP and ASYFLP) are not perfermed in the hyper-—
sonic speed regime (hypersonic flap effectiveness inputs are made via name-—
list HYPEFF). No distinction is made between high lift devices and control
devices within the program. For instance, trim data may be obtained with any
device for which the pitching moment inérement is output, with the exception
of leading edge flaps. Jet flap analysis assumes the flaps are on the wing

and the increments are for a wing-body configuration.

5.2 POWER AND GROUND EFFECTS
' Input parameters required to calculate the effects of propeller power,
jet power, and ground proximity on the subsonic longitudinal-stability
results are input via namelists PRPPWR, JETPWR, and GRNDEF. The effects of
power or ground proximity on the subsonic longitudinal stability results may
be obtained for any wing-body or wing—body-horizontal tail-and/or vertical-
. tail configuration. Output consists of lift, drag, and pitching moment
é(:oefficients that include the effects of power or ground proximity. Ground
effect output may be obtained at a maximum of ten different ground heights.
It should be noted that the effects of ground height usually become negli-
gible when the ground height exceeds the wing span.

The effects of ground proximity on a wing-body configuration with sym-—
Betrical flaps can be calculated for as many as nine flap deflections at each

&ftound height. The required data are input via namelists GRNDEF and SYMFLP.
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5.3 LOW-ASPECT-RATIO WING OR WING-BODY

The Datcom provides special methods to analyze low aspect ratio wing and
wing-body combinations (lifting-body vehicles) in the subsonic speed regime.
Parameters required to calculate the subsonic longitudinal and lateral
results for lifting bodies are input via namelist LARWB. Digital Datcom
output provides longitudinal coefficients Cp, Cp, Cyn, Cas and Cp and the
derivatives CLQ, Cy s CYS’ and CQS.

o
5.4 TRANSVERSE-JET CONTROL EFFECTIVENESS

A flat plate equipped with a transverse-jet control system and corre-
sponding input data requirements for namelist TRNJET is shown in Figure 21.
The free stream Mach number, Reynolds number, and pressure are defined via
namelist FLTCYN, Figure 3. Estimates for the required control force can be
made on the assumption that the center of pressure is at the nozzle. The
predicted center of pressure location is calculated by the program and
obtained by dumping the JET array; If the calculated center of pressure
location disagrees with the assumption, a refinement of input data may be
necessary.

5.5 FLAP CONTROL EFFECTIVENESS AT HYPERSONIC SPEEDS

A flat plate with a flap control is shown in Figure 22 along with input
namelist HYPFLP. Force and moment data are predicted assumming a two-
dimensional flow field. Oblique shock relations are used in describing the

flow field.
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SECTION 6

DEFINITION OF QUTPUT

Digital Datcom results are output at the Mach numbers specified in name-
list FLTC@N. At each Mach number, output consists of a general heading,
reference parameters, input error messages, array dumps, and specific aero-
dynamic characteristics as a function of angle of attack and/or flap deflec-
tion angle. Separate output formats are provided for the following sets of
related aerodynamic data: static longitudinal and lateral stability, dynamic
derivatives, high lift and control, trim option, transverse-jet effective-
ness, and control effectiveness at hypersonic speeds. Since computer output
is limited symbolically, definitions for the output symbols used within the
related output sets are given. The Datcom engineering symbol follows the
output symbol notation when appropriate. Unless otherwise noted, all results
are presented in the stability axis coordinate system.

6.1 STATIC AND DYNAMIC STABILITY OUTPLT

The primary outputs of Digital Datcom are the static and dynamic
stability data for a configuration. An example of this output is shown in
Figure 25. Definitions of the output'notations are given below.

f.1.1 General Headings

Case identification information is contained in the output heading
anc consists of the following: the version of Datcom from which the program
methodologies are derived, the tvpe of vehicle configuration (e.g. body alone
or wing-body) for which aerodynamic characteristics are output, and supple-
mental user-specified case identification information if the CASEID control

card is used.

6.1.2 Reference Parameters

Reference parameters and flight-condition output are defined as follows:

o  MACH NUMBER - Mach at which output was calculated. This parameter is
user-specified in namelist FLTC@N, or calculated from the altitude
and velocity inputs.

0 ALTITUDE - Altitude (if user input) at which Reynolds number was
calculated. This optional parameter is user specified in namelist

FLTCHN.,
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VELOCITY - Freestream velocity (if user input) at which Mach number
and Reynolds number was calculated. This optiecnal parameter is user
specified in namelist FLTC@N. '

PRESSURE - Freestream atmospheric pressure at which output was
célculated (function of altitude). This parameter can also be
user specified in namelist FLTC@N. '
TEMPERATURE - Freestream atmospheric temperature at which output
was calculated (function of altitude). This parameter can also
be user specified in namelist FLTCPN.

REYNOLDS NO. - This flight condition parameter is the Reynolds
number per unit length and is user-specified (or_cE@Puted) in
namelist FLTC@N.

REF. AREA - Digital Datcom aerodynamic characteristics are based

on this reference area. It is either user-specified in namelist
PPTINS or is equal to the planform area of the theoretical wing.
REFERENCE LENGTH - LONG. - The Digital Datcom pitching moment coef-
ficient is based on this reference length. It is either user—speci-
fied in namelist @PTINS or is equal to the mean aerodynamic chord
of the theoretical wing.

REFERENCE LENGTH - LAT. - ThenDigital Datcom yawing—-moment and
rolling-moment derivatives are based on this reference length.
It is either user-specified in namelist @PTINS or is set equal
to the wing span. ' '

MOMENT REF. CENTER — The moment reference center location for vehicle
moments (and rotations). It is user-specified in namelist SYNTHS and
output as Xgg (HORIZ) and Zgg (VERT).

ALPHA - This is the angle-of-attack array that is user specified
in namelist FLTC@PN. The angles are expressed in degrees.

Static Longitudinal and Lateral Stability

Not all of the static aerodynamic characteristics shown in Figure 25
are calculated for each combination of vehicle configuration and speed
Eregime, because Datcom methods are not always available. Aerodynamic char-
iaCteristics that are available as output from Digital Datcom are presented in
Table 2 as a function of vehicle configuration and speed regime. Additional

Constraints are imposed on some derivatives; the user should consult the
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Methods Summary in Section 1 of the USAF Stability and Control Datcom Hand-—

book.

The stability derivatives are expressed per degree OU per radian at

the users option (see Section 3.5).

0

CD - Cp - Vehicle drag coefficient based on the reference area and
presented as a function of angle of attack. If Datcom methods are
available to calculate CDO but not to calculate Cp versus &, the
value of CDO is printed as output at the first alpha. Cp is posi-
tive when the drag is an aft acting load.

CL - C;, - Vehicle lift coefficient based on the reference area and
presented as a function of angle of attack. Cp is positive when
the lift is an up acting load.

CM - Cp — Vehicle pitching-moment coefficient based on the reference
area and longitudinal reference length and presented as a function of
angle of attack. Positive pitching moment causes a nose-up vehicle
rotation.

CN - Cy - Vehicle (body axis) normal-force coefficient based on the
reference area and presented as a function of angle of attack. Cy
is positive when the noéﬁal force is in the +Z direction. Refer to
Figure 5 for Z-axis definition.

CA - Cp - Vehicle (body axis) axial-force coefficient based on the
reference area and préseﬁted'as a function of angie of attack. Cy
is positive when the axial force is in the +X direction. Refer to
Figure 5 for X-axis definition.

XCP - X The distance between the vehicle moment reference

CePs
center and the center of pressure divided by the longitudinal refer-
ence length. Positive X, ,,, is a location forward of the center of
gravity. If output is given only for the first angle of attack, or
for those cases where pitching moment (Cp)is not computed, the

value(s) define the aerodynamic-center location; i.e., Xg o, 7

dC,/dCy = (Xcg=Xac)/ -

CLA Derivative of lift coefficient with respect to alpha.

C -
Lo
If CLo(iS output versus angle of attack, these values correspond
to numerical derivatives of the lift curve. When a single value of.
CLy is output at the first angle of attack, this output 1s the

linear-lift-region derivative. CL“‘is based on the reference areads

94



CMA - Cmm2 - Derivative of the pitching-moment ccefficient with
respect to alpha. If Cma is output versus angle of attack, the
values correspond to numerical derivatives of the pitching—-moment
curve, When a single value of Cma is output at the first angle
of attack, this output is the linear-lift-region derivative. Cy, is
based on the reference area and longitudinal reference length.
CYB - CYB - Derivative of side-force coefficient with respect to
sideslip angle. When CYB is defined independent of the angle of
attack, output is printed at the first angle of attack. CYQ is
based on the reference area.

CNB - Cn$ - Derivative of yawing-moment coefficient with respect

to sideslip angle. When C is defined independent of angle of

n
attack, output is printed ai the first angle of attack. Cp, is
based on the reference area and lateral reference length. i
CLB - CQB - Derivative of rollingfmoment coefficient with respect
to sideslip angle presented as a function of angle of attack.
Cge is based on the reference argé_and lateral reference length.
Q/QINF - gnu/q_ — Ratio of dynamic pressure at the horizontal tail to
the freestream value presentéd_as a function of angle of attack.
When a single value of qH/qx is 6utput at the first angle of attack,
this output is the linear-lift-region value.

EPSLON - €y - Downwash angle at horizontal tail expressed in degrees.
Downwash angle has the same algebraic sign as the lift coefficient.
Positive downwash implies that the local angle of attack of the
horizontal tail is less than the free-stream angle of attack.
D(EPSLON)/D(ALPHA) - J€/da - Derivative of downwash angle with
respect to angle of attack. When a single value of D(EPSLON)/
D(ALPHA) is output at the first angle of attack, it corresponds to
the linear-lift-region derivative.

Dynamic Derivatives

Not all of the dynamic derivatives shown in Figure 25 are calculated for

each combination of vehicle configuration and speed regime because of Datconm

limitations. Aerodynamic characteristics that are available as output from

Digital Datcom are presented in Table 2 as a function of vehicle configura-

tion and speed regime. See the Datcom Handbook, Section 1, for additional
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|
E restrictions. Dynamic stability derivatives are expressed per degree or per
| radian at the users option (see Section 3.5).
o CLQ - CLq = BCL/a(qE/ZQw) — Vehicle pitching derivative based on
the product of reference area and longitudinal reference length.
o CMQ - Cmq = 3C,L/d(qc/2Vy) - Vehicle pitching derivative based on
the product of reference area and the square of the longitudinal
reference length.
o CLAD - Cp, = dC1./d(4c/2Vy) - Vehicle acceleration derivative based
on the product of reference area and longitudinal reference length.

o CMAD - C = aCmIB(&EIZWm) — Vehicle acceleration derivative based

o -
on the prSduct of reference area and the square of the longitudinal
reference length.

o CLP - Cgp = 9C,/d(pb/2V,) — Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
length.

o CYP - CYP = BCY/a(pb/ZVw) - Vehicle relling derivative based on
the product of reference area and lateral reference length.

o CNP - Cnp = 3C,/d(pb/2V,) - Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
length.

o CNR - Cnr = aCnfa(rbKEVw) ~ Vehicle yawing derivative based on the
product of reference area and the square of the lateral reference
length.

o CLR - Cir = 9C,/d(rb/2V,) - Vehicle rolling derivative based on the
product of reference area and the square of the lateral reference
length,

6.1.5 High Lift and Control

This output consists of two basic categories: symmetrical deflection
of high lift and/or control devices, and asymmetrical control surfaces. The
high 1ift/control data follow the same sign convention as the static aerody~
namic coefficients. Available output is presented in Table 3 as a function
of speed regime and control type. Users are urged to consult the Datcom for
limitations and constraints imposed upon these characteristics. Output

obtained from symmetrical flap analysis are as follows.
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o DELTA - 8¢ - Control-surface streamwise deflection angle. Positive
trailing edge down. Values of this array are user—-specified in
namelist SYMFLP.

o D(CL) - ACp - Incremental 1lift coefficient in the linear-lift angle-
of-attack range due to deflection of control surface. Based on
reference area and presented as a function of deflection angle.

o D(CM) = 4C, - Incremental pitching-moment coefficient due to control
surface deflection valid in the linear lift angle-of-attack range.
Based on the product of reference area and longitudinal reference
length. Output is a function of deflection angle.

o D(CL MAX) - éﬁLmax - Incremental maximum-lift coefficient. Based
on reference area and presented-as a function of deflectian angle.

o D(CD MIN) - &CDmin - Incremental minimum drag coefficient due to
control or flap deflection. Based on reference area and presented as
a function of deflection angle.

o D(CDI) - LCDi - Incremental induced4drag coefficient due to flap
deflection based on reference area and presented as a function of
angle-of-attack and deflection angle.

o (CLA)D - (CLx)s - Lift-curve slope of the deflected, translated
surface based on reference ared and presented as a function of
deflection angle.

o (CH)A - ChIx - Control-surface hinge-moment derivative due to gngle
of attack based on the product of the control surface area and the
control surface chord, S.C.. A positive hinge moment will tend
to rotate the flap trailing edge down.

o (CH)D - Ch6 - Control-surface hinge-moment derivative due to control
deflection based on the product of the control surface area and the
control surface chord. A positive hinge moment will tend to rotate
the flap trailing edge down.

Qutput obtained from asymmetrical control surfaces are given below.

Left and right are related to a forward facing observer:

o DELTAL - 61 - Left lifting surface streamwise control deflection

angle. Positive trailing edge down. Values in this array are

user-specified in namelist ASYFLP.
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o DELTAR - 83 - Right lifting-surface streamwise control deflection
.angle. Positive trailing edge down. Values in this array are
user—-specified in namelist ASYFLP.

o XS/C - xslc - Streamwise distance from wing leading edge to spoiler
lip. Values in this array are input via namelist ASYFLP, Figure 19.

o HS/C = hg/c - Projected height of spoiler measured from and normal
to airfoil mean line. Values in this array are input via namelist
ASYFLP.

o DD/C - 34/¢ - Projected height of deflector for spoiler-slot-
deflector control. Values in this array are input via namelist
ASYFLP.

o Ds/C - &5/c - Projected height of spoiler control. Values in this
array are input via namelist ASYFLP.

o {(CL) ROLL - C; - Incremental relling — moment coefficient due to
asymmetrical deflection of control surface based on the product of
reference area and lateral reference length. Positive rolling moment
is right wing down.

o CN - C, - Incremental yawing;moment coefficient due to asymmetrical
deflection of control surface bésed on the product of reference area
and lateral reference length. Positive yawing moment is nose right.

6.1.6 Trim Option ' |

The Digital Datcom trim option provides subsonic longitudinal character-
istics at the calculated trim deflection angle of the control device. The
trim calculations assume unaccelerated flight; i.e., the static pitching
moment is set to zero without accounting for any contribution from a non-zero
pitch rate., Trim output is also provided for an all-movable horizontal
stabilizer at subsonic speeds. These data Iinclude untrimmed stabilizer
coefficients Cp, Cy, Cp, and the hinge moment coefficient; stabilizer
trim incidence and trimmed stabilizer coefficients Cp, Cy, Cp, and the
hinge-moment coefficient; wing-body-tail Cp and Cp with stabilizer at
trim deflection angle. Additional Digital Datcom symbols used in output are
as follows:

o HM - Stabilizer hinge-moment coefficient based on the product of
reference area and longitudinal reference length. Positive hinge
moment will tend to rotate the stabilizer leading edge up and

trailing edge down.
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o ALTIHT - Stabilizer incidence required to trim expressed in degrees.
Positive incidence, or deflection, is trailing edge down.
The all-movable horizontal stabilizer trim output is presented as a

function of angle of attack

6.1.7 Control at Hypersonic Speeds

Two types of control analyses are available at hypersonic speeds. They
are transverse—jet control and flap effectiveness.

Data output from the hypersonic flap methods are incremental normal- and

~axial-force coefficients, associated hinge moments, and center-of-pressure

" location. These data are found from the local pressure distributions on the

flap and in regions forward of the flap. The analysis includes the effects

| of flow separation due to windward flap deflection. This is done by- provid-

ing estimates for separation induced-pressures forward of the flap and
reattachement on the flap. The users may specify laminar or turbulent
boundary layers.

The transverse control jet method requires a user—-specified time history
of local flow parameters and control force required te trim or maneuver.
With these data, the minimum jet plenum pressure necessary to induce separa-~
tion is calculated. This minimum jet plenum pressure is then employed to
calculate the nozzle throat diameter and the jet plenum pressure and pro-
pellant weight requirements toc trim or maneuver the vehicle. Typical output
can be seen in example problem 10.

b.l.8 Auxiliary and Partial Output

Auxiliary outputs consist of drag breakdown data, and basic configura-
tion geometric properties. Partial outputs consist of component and vortex
interference factors, effect of geometric parameters (e.g., dihedral and wing
twist) on static and dyramic characteristics, canard effective downwash, data
for transonic fairings and intermediate data that require user supplied

data to complete (e.g. CQB/CL). Tvpical output is shown in Figure 26.

6.1.9 Effective Downwash

Datcom methods for configurations where the forward lifting-surface span
is less than 1.5 times the aft lifting-surface span do not explicitly provide

estimates for either the downwash angle or gradiant. However, Digital Datcom

| provides “"effective” values for these quantities. The canard effective

downwash angle and gradient are defined as downwash data required to produce

the correct wing-bodv-tail lift characteristics when applied to conventional
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AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSION OF DATNOM
CONFIGURATION AUXILIARY AND PARTIAL QUTPUT
WING-BODY-VERTICAL TAIL-HORIZONTAL TAIL CONFIGURATION

FLIGNT CONDITI CONFIGURATION BUTLCUP, EXAMPLE FROBLEM 3, CASE |}
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B 6.43DCE+J6 2,407 P j.oea <. 60N 2.arc
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.3023E+01 2,60 n.00 .0,98 TATPE-0s JIREFE-C. L2491E=-Dy L 3992E-013
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wive ARFA RATIO RATID SWEFP MAC . X IMAC) YIMAC] DRAG COFFFICTENT
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*H4 NA PRINTED WHEN METHOD NAT APPLICABLE

AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSICN OF DATCOM
CONFIGURATION AUXILIARY AND PARTIAL DUTPUT
WING-RMDY-VEATICAL TAIL-HORTZONTAL TAIL CONFIGURATION
CONFICUAATION RYILNOUP, EXAMPLE PROBLEM 3, CASE 1
----------------------- FLIAHT CANDITIONS  m===mmm=—moooo—om—mo e -—--

- REFEAENCE DIMENSIONS ==----o-sse===

ALTITURF  VELOCITY PRESSURE TFPERATURFE REYNOLDS AEF. REFERENCE LENGTH  MOMFENT FEF, CENTER
runATn NUMBER AREA LONG . LAT. HORTZ VERT
FT FT/SEC LRAFT . DEG A V/FT Fres, FT FT FT T
A ACCTE«RE PRPET:] Bee 1.%en 2.600
CLA-B{W)= 7,44:E="1 CLA-WIB)= 1.378E=C. K-B(Wh= ], 4B4E-71 K=WiB)=s ].11.E+r0 XAC/C-BiWl= A.B.EE
CLa-B{y= 1.777E-03 CLA-H(Bl= |.%,9E-0¢ K-R(H)= 1,986E-C) K-H(B)= 1.124E«0" XAC/C-BIH)= 3,7 4,3E-71
AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSION OF DATCOM
CONFIGURATIGN AUXILIARY AND PARTIAL OQUTPUT
WING-BODY-VERTICAL TATL-HORIZONTAL TAIL CONFIGURATION
CONFIGURATION RUILDUP, FXAMPLE PRORLFE™ 3, CASE 1
----------------------- FLICHT CONDITIONS =-=-=--m=ss=s-=—-=———oo mmmmsismma=a-= REFEHENCE NIMENSIONS =~--==----===
wECH ALTITUDE  VELOCITY PRESSLRE TEMPERATURE REYNOLDS REF. REFERENCE LENCTHM  MOMENT AEF, CENTEH
MUMBER NUMPEPR AREA LONG. LAT. HORIZ YERT
FT FT/SEC LR/FT"*: DEC R L/FT [ ) FT FT FT FT
LADT 6&.4290€76 FRPRL LBez e .50 Seer
wes LTnG DATA FRIA[NG ses
COL/CLA*, = L 1977E-27 CLB/CL = -.4398E-2¢
FORCF BREAK MACH MUMBER [ZERQ SWEEP) = ,3)s1E-72 FORCE RREAK MACH NUMEBFR (WITH SWEEPR) = ,3;,;:8+77
MACHIA] = 1.Cs5 CLATAL = . ,1A4E-01 MACH{BY = 1,79, CLA{S) 3 L 40BTE-"1
(CLB/CLIM=~. 6 = - 4771E-%. (ELBACLI™=1,4 = -, chdef-"2
LIFT-CURVE-SLAPE [MTERPOLATION TARLE
MACH CL-ALPHA
5 LABRPE-TL
L95 L3T1%E=T1
[ 51 L1 lB4E-TL
1.29, L43570-7)
1,472 I PLLY B
e WING-BODY DATA FAIRING see
CLR/CL = -.7236E-Ci (FLA/CLIMFR = -, 47i8E-2¢ (CLA/CLI=1,4 = -, " 3E-"y R T R
e HORTZONTAL TAIL DATA FAIGING ***
TOLSCLEY = L cdaTEeNT CLB/CL = =, ¢14,E-02
FORCE BREAK MACH NUMBER (2ERQ SWFEP) = ,973i8€+"C FORCF BREAX MACH NUMBER (WiTH SWEEP) = ,38)8£-""
MACHIA] = 1.754 CLAMAY) = L 11e7E-T] MACHTR) a2 1,144 CLA®) = L1:18E="L
{CLB/CLI™=3.h = -, Rz E-DR (CLAJCLIM=1.4 = =, :496E-73
LIFT-CURVE-SLOPE INTERPALATION TAPRLE
MACH CL-ALPHA
L7130 LB I4E-D2
.984 Ll4clE-01
1.5 24 L13eTE-DY
1,144 .lelBE-DY
1.42% LTLZGE=Cy
#*s HOR[TONTAL TAIL-BOODY DATA FAIRING ***
SLRACL = o=, 17 sE-Ng (CLASCLITFR = =.0310E=-23 (CLB/CLIM=1,4 = =, 1339E-713 (CNALMs]. 4 = L 11937E-"1

*"® BODY=WIWC-HORTZONTAL TATL SATA FA[RING ***
DRAC DIVERGENCF MACH NUMRRR = 3]1
MATH oo
L S1TLeF =30
JTILE LITITE=CH
Ll dcE-DL
codlaE~T

FIGURE 26 EXAMPLE AUXILIARY AND PARTIAL OUTPUT
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configuration equations. The effective downwash gradient, de/da, is found by
equating the right hand sides of Datcom equations 4.5.l.l-a and 4.5.1.1-b.
The effective downwash angle, €, is found by equating the right hand sides of
Datcom equations 4.5.1.2-a and 4.5.1.2-b.

6.2 DIGITAL DATCOM SYSTEM OUTPUT

Execution of Digital Datcom will produce a series of messages and data
in addition to the results previously discussed. This information falls into
three categories: input diagnostics and error analysis, cxtrapolation
warning messages, and Airfoil Section Module output. In addition to these
outputs, an optional listing of the case input namelist data is available
by using the NAMELIST control card (see Section 3.5).

Additional output may be obtained. by using the DUMP and- BART control
| cards. When the DUMP option is exercised, the contents of user specified
data blocks are output prior to the conventional aerodynamic characteristics
output. A list of the arrays and variables stored in each data block is
presented in Appendix C.

' 6.2.1 Input Error Analysis

An input diagnostic module (C@PNERR) checks all data in the input
| stream prior to execution of any other Digital Datcom module. This module
checks all namelist and control cards and flags any errors.. CPNERR head-
ings and error messages are designed to be self explanatory. All input cards
| are listed and any cards containing errors have the appropriate message
written immediately to the right of the card. An explanation of the seven
messages that can be generated by CYNERR are given in Table l4. CUNERR
will not correct any errors and the program will attempt to execute each case
using the data as input by the user.

Prior to case execution, additional input error analysis is conducted
; to insure that all namelists essential to the case are present. This analy-
| sis will abort only those cases missing an essential namelist. The messages
that can be produced by this analysis are given in Table 15,

6.2.2 Extrapolation Messages

Extrapolation messages are produced when the independent variable range
of the Datcom figures (nomagraphs/design charts) have been exceeded. These
mesages identify the number of the figure involved, the independent variable
values currently being used, the resultant value of the dependent variable,

the type of extrapolation that was used to generate the dependent variable,

101



"3 80 A H M
NIVLNOD 1ON S300 Qdvd YO¥N 3HL 40 9 HWN10D

Ju¥d YIVN
NO NOILYHIISIQ 3DVAUNS SHTLATT LITUYOONT »x HOUYI xx

LIFUUOIN]
FYIM SIHYN AVYUY N “Q¥YD dWna ¥ HO

SIWVH AVYYY LOFUYOONT N xx HOUYT wx

"03ZIN9023Y¥ LON Q¥Yd T0ULHO0D

(YD T0YLHOD TWOITIT wx

HOYYI XVLHAS - 4

NOISNIWIOQ AY¥Y¥Y 0330X3 SINTYA CGINDISSY - 3

@INDISSY SINTYA ITILTINW SYH AVNUY-NON - @
(N) “NOILWN

-91530 AVHYY NY SYH 378YI¥VA AVHUY-HON - 2
IWvH

319V THYA ONIMOTI04 NOIS TvnNDI DHISSIW - 9

IWYN TTGYIUVA HMOHMHN - Y

YOHY3 HIOVI 40 SIONIYYNII0 40 ¥3IgWNN

IHL SILONIT «N ‘Qdyd 3IHL NO aHNO4 Howy3

Al Tkl QxN Jxl Gxl Vil xx d0OUYYT xx

“3WYN LSTT3WYN
¥V NIVINOD LON S30Q QYD LSIT3IWYN L1SYI14

S ONINOTI03 IWYN LSITIWYN OM xx JOUYT xx

"ONNO4 1ON NOILYHIWY3L LSIT3WWN

0300Y NOTLYNIWY3L LISTT3WYN INISSIW xx

"03ZIND0J3Y 10N 3WWN LSITIWYN

YN LSTTIWYH NMONAND xx HOHYI xx

NOTLYNY1dX3

JOVSSIW Y0YY3

S3IDVSSIW HOHY3 HHINOD vL 3719Vl

102



“03LdW3LlLY 38 17TIM ISV
1X3N 3HL “@3Ln23X3 38 LON T7IM 3ISVI SIHL

SAWYN LSIT3WYN OL Y343
SIWYN 1TV “(S)NOSY3IY¥ 3A08Y 3IHL Y04 Q3LY08Y ISV SIHL

INdNI LON dNTd4An LSTTIWYN

x3INTd4Ax JWYN ONISSIW-INISV WHO4NVId
1Ng IN3S3¥d SOILSTYILIVYVHI NOILIIS NI4 TVYINIA-HOUH3

' 1ndNI LON
QYY) T0YINOD 113-VIVN, ¥O YHISAAN LSITIWUN

¥¥HISHAx JWYN ONISSIW-LNISEY SIILSIY¥Y3ILIVUVHI
NO1L1J3S LNg LN3S3¥d WY0INVId NI TVYINIA-HOUYI

INdNT LON o dNTdLA LSTT3WYN

2ANTdLAR IWYN ONISSIW~-LNIS8Y WY0INVId
1ng IN3S3Yd SITLSIYILIVYVHI NOILIIS TIVL VI LYIA-Y0HY3

1ndN1 LON
Q¥v2 T0YLNOD A-VIVN, ¥O ¥HISLA. LS1TIWVN

2YHIS LA JWYN ONISSIW=-LNISAY SOTLSIYILIVYVHY
NOILJ3S LNg LIN3IS3¥d WYOINVId TIVL TVIILYIA-HOYY3

LndN1 LON 1 3NTdLIH, LSTTIWYN

wANTdLH: JWYN ONISSIW-INISEY WY04N¥Y1d LNS
INISIYd SIILSIYILIVEVYHI NOTLI3S IVl TYLNOZ 1 YOH-40¥Y3

r LNdNI L1ON
Q¥Vvd T0YINOD H-YIVYN, YO YHISLIH, LS1T3IWVYN

~ %¥YHISLH: JWYN ONISSIW-LN3SEY SIILSIYILIVEVH)
NOI1123S LNg IN3IS3IUd WHOINVId TIVL TVLINOZ [YOH-Y0YY3

INdNI LON  dNTdIM, 1STT3WVN

2ANTdIM:: IWYN ONISSIW-1LNISEY WYO04NVId
1ng INISIYd SIILSIYILIVYYHI NOILI3S DONIM-YOU¥3

INdN1 L1ON
a¥vd T0YLNOD ,M=YIVN,, 40 ,4HISOM\, LSITINVYN

2YHISOM:: 3WYN INISSIW-1NISAY
SITLSIYILIVHYHI NOTLI3S LNE 1INISI¥d WYOINYId INIM-Y0HY3

INdNT 1ON 1 SHINASH LSIT3HVN

#GHLNAS: JWYN INISSIW-INISSIH VIVQ SISIHLINAS=-Y0YY3I

LAdNT LON ,\N@ILTdsy LSIT3WYN

#NEILTAwIWYN ONISSIW -LNIS3dd LON SNOITLIONQD LHOIT4-40YY3

*1S17IWYN WYOINYId IHL NI “Z/:9 ONY Z/9 ‘NvdS
0350d4%3 ONY NVdS Y10l 3H1 A8 Q3IN1430 SY AQO8

JHL 301SNI ST dT4ASY HO dT4WAS LSITIWVYN NI
Q3N1430 “Z7/'9 ‘NOILVLS dV14 G¥YOENI d¥1d 3IHL

*XXX=3INdSS=NdSS=1NV¥dS
‘QINI143039 SI INVdS “3INDSS QNY NdSS A8 Q3IN133Q SY AQO8
JHL JQISNI S “YXX=1NVdS ‘3903 QYVOBN| d¥1d sy YOYY3

‘ NOT LYNY1dX3

JIVYSSIH

g39VSSIW HOYH3 ASYD Sl 3qgv.L

103



and the name of the table look—up routine and the subroutine that contains
the figure. They are printed primarily to alert users when the normal limit
of Datcom figures has been exceeded so that the user can determine the
credibility of the results. The messages are listed at the end of the case
output. Extrapolation message interpretation is illustrated in Figure 27,
The eitrapolation mesages are written to a computer system “scratch tape” as
they are generated. At the conclusion of the case they are read and sorted
by figure number within each program overlay. In this way all extrapolations
for a single figure produced in a method module are output together for
convenience. Note that these extrapolation messages are not necessarily
output in their order of occurance in the program.

6.2.3 Airfoil Section Module

The Airfoil Section Module is executed whenever airfoil section charac-

teristics are to be calculated, Output consists of section coordinates and a

listing of the calculated section characteristics.
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The following example 1s a hypothetical extrapolation warning message
created to illustrate the Digital Datcom technique.

EXTRAFOLATION MESSAGE SUMMARY

OVERLAY . FIGURE NUMEER TYFE OF EXTRAFDLATION (LOWER UFFER)
SUBROUTINES FIGURE LIMITS (LOWER UFFER)
FINAL RESULT INDEFENDENT VARIABLES
23 5.1, 2 1-27 LAST VAL GQUADRTIC LIMNEAR QUADRTIC LAST VAL LAST ValL
TLIN3IX SUFLAT 1. 00E+00 B8.00E+01 -2 COE+01 6 00E+01 O 1. 00E+Q0
-1 03813E-02 8. 31203E+400 xx 4. 24200E101 %2 5 SH603E-01

() () &)

Datcom figure 5.1.2.1-27 is used to aid the extrapolation message

interpretation.

Step 1. Associate the Datcom figure
variables with the Digital Datcom
variables X1, X2, X3, by comparing
SUBSONIC SPEEDS lower and upper limit values with the
A,y 1den).
s 2 0 w4« 60 » limits shown on the Datcom figure.
0 Wak ke | : : : ! : !
(C) n?lfh~ ;_: T In this example:
VSR ST R AR - X1 corresponds to A
(per degt D04 e o -
Pl ! ; Lo ' 1
o0n ) : ! \:.____.; X2 corresponds to AC‘./Z
008 4t . \\‘ f _ X3 corresponds to A
. BEEAE '
‘ Ay (det) Step 2. From Step 1 determine the
(LR

—rs
L3
_ls

variable that relates the sub-figures

(%%md.mz E ‘ ' L:ix - % | (a), (b), and (c) (i.e. A or X3). If

perdeny % } 7 1\:. - this variable lies within the table
::: T f N\ limits, interpolation between two of the
010 L B figures may be required. In this exam-
. T“I%w ?m”m% | ? ? ple X3 = .559. Thus interpolation is

. : ] performed between figures (a) and (b).
D =
lm”“m4 ; | 2 f j Step 3. Extrapolate the variables

(per dens 'Wﬂ— ; ; i ; i \3??h7 according to the type of extrapolation
'Tj il i é | é 5' | } given in the message. In this example
F;;Eﬂzhﬂwmcw“”mwmw“mﬂoﬁ figures (a) and (b) are extrapolated on

variables X1(A) and X2(;\C{2). Since
the extrapolation technique is general,
only figure (b) extrapolation will be

demonstrated.

FIGURE 27 EXTRAPOLATION MESSAGE INTERPRETATION
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Adz(dcg) Cutout A shows a dashed curve added to

figure (b) illustrating the quadrat-

40 60 80
ically extrapolated X1 variable to 8.31.
Next, the dashed curve is extrapolated
quadratically with a solid line to the
= | —— X2 value of 62.4.
\ A
X F\\\~ Step 4. Figure (a) is extrapolated as

outlined above. The extrapolated values

for figures (a) and (b) are then used

to interpclate yielding the final result

2
4 .
¥ 6 .
\ s of -.0138.
\
AY

CUTOUT A

This extrapolation information is written to logical unit 12 for pro-
cessing by overlay 57. The format is as follows:

/AN 23 3 3
TLLINZIX SUFLAT G.1.2 1-27
BI120E+01 . 10000E+01 80000E+0Q1L ¢
WA At 6 6 0 200000 200 S HO000E4H02 1 2
/5\ CSE860EH00 U J10000E+01 O O
/6\ 1OZBLIE-01L
/N 999999959 _
Line 1: Overlay number, number of four character words for ficure number,
and number independent variables,

Line 2: Subroutines and fiaure number

Lines 3-5: Extrapolation data for each independent variable:
Independent variable; lower limit; upper 1imit; type of
extrapolation, lower and upper, where
-1 = not required

0 = use last value
1 = linear
2 = quadratic
Line 6: Final result
Line 7: End of extrapolation messages mark (written from overlay

57 prior to dump of extrapolation messages). Used to
signify end of extrapolation messages for the case.

FIGURE 27 EXTRAPOLATION MESSAGE INTERPRETATION
{(CONCLUSION)

106



SECTION 7

EXAMPLE PROBLEMS

Eléven sample problems have been selected to illustrate the modeling
techniques described in Section 4 as well as the use of the input namelist
and control cards.

The paragraphs below describe each of the example problems selected for
illustrating the program setup of the configurations described in Sections 4
and 5. The input data for each example problem is presented, and the com-
plete output is presented in the microfiche supplement to this report.
7.1 EXAMPLE PROBLEM 1 - - -

Figure 28 shows three body configurations along with selected X coordi-

nates where shape parameters would be specified. Notice the concentration of
points used to defime curvature and abrupt changes in body contours. Config-
uration (c) is chosen as the Problem 1 example to illustrate the body alone
analysis at all speed regimes. Subsonic body analyses are obtained for an
approximate axisymmetric body and for a cambeted body.

A summary of the four cases in problem 1 is given below:

Case No. Configuration Mach "No. Comments
1 Body 0.60" Axisymmetric solution
2 Body 0.60 Cambered solution
3 Body 0.9,1.40,2.5 Supersonic analysis
at Mach No. l.4 and
2.5
4 Body 2.5 Hypersonic analysis

This problem illustrates the use of the CASEID, DUMP CASE, SAVE, and
NEXT CASE control cards.
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SFLTCON NMACH=1.0,MACH(l1)=0.60,NALPHA=11l.,ALSCHD(l)=-6.0,-4.0,-2.0,0.0,2.0,
4.0,8.0,12.0,16.0,20.0,24.0,RNNUB(1)=4.28E65
SOPTINS SREF=8.85,CBARR=2.46,BLREF=4.28%
SSYNTHS XCG=4.14,2CG=-0.20%
$3CDY NX=1G.0,
%{1)=0.0,0.253,0.589,1.26,2.26,2.59,2.93,3.59,4.57,6.26,
5$(1)=0,0,0.080,0.160,0.323,0.751,0.883,0.939,1.032,1.032,1.032,
P{(1}=0.0,1.00,1.42,2.01,3.08,3.34,3.44,3,61,3.61,3.61%
$30D0Y 3NOSE=1.,B8LN=2,.59,BLA=3.675
CASEID APPROXIMATE AXISYMMETRIC BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 1
SAVE ’
DUMP CASE
NEXT CASE
$830DY ZU(1l)=-.595,-.476,-.372,-.138,0.200,.334,.343,.343,.343,.343,
ZL(ly=-.595,~-.715,~-.754,~-.805,-.868,-.868,~-.868,~,868,~-.868,-.868%
CASEID ASYMMETRIC (CAMBERED) BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 2
SAVE
NEXT CASE .
SFLTCCN NMACH=3.0,MACH(1)=0.90,1.40,2.5,RNNUB(1)=6.4E6,9.96E6,17.8E6S
SAVE
CASEID ASYMMETRIC (CAMBERED)} 80DY SOLUTION, EXAMPLE PROBLEM 1, CASE 3
NEXT CASE :
SFLTCON NMACH=1.0,MACH(1)=2.5,RNNUB({l)=17.86E6,HYPERS=.TRUE.S
5B0DY DS=0.0%
CASEID HYPERSONIC BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 4
NEXT CASE - : :
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4.14 Ii
X (c)
BODY INFORMATION (CONFIGURATION C)
X (FT) S(FTY) P(FT) R(FT) Zu (FT) z, (FT)
0.0 0.0 0.0 0.0 -0.595 -0.595
0.258 0.080 1.00 0.186 ~0.476 -0.715
0.589 0.160 1.42 0.286 ~0.372 -0,754
1.26 0.323 2.01 0.424 -0.138 -0.805
2.26 0.751 3.08 0.533 +0.200 ~0.868
2.59 0.883 3.34 0.533 0.334 -0.868
2.93 0.939 3.44 0.533 0.343 0868
3.59 1,032 3.61 0.533 0.343 ~0.868
4,57 1.032 3.61 0.533 0.343 -0.868
6.26 1.032 3.61 0,533 0.343 -0.868

FIGURE 28 BODY MODELING AND EXAMPLE PROBLEM 1 BODY DATA
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7.2 EXAMPLE PROBLEM 2

Wing alone models for straight—tapered and nonstraight—-tapered planforms
are shown in Figure 29. The root and tip airfoil sections differ as shown in
in Figure 30; therefore average values of section data are used where appro-
priate. Calculation and determination of section input characteristics are
from the procedure and figures of Appendix B. These input variables are also

summarized in Figure 30. The configuration analysis consists of:

Case No. Configuration Mach No. Comments
1 Exposed wing 0.6,0.9,1.40 Straight-tapered-wing
2.5 dump A array
2 Exposed wing 0.60 Cranked wing
3 Exposed wing 0.60 Double delta

This problem also illustrates the control of program looping using the
variable L@PP in namelist FLTCON to obtain the flight conditions. Note that

cases 2 and 3 use the same inputs to FLTC@N, but L@PP is changed from 2 to 3.

SFLTCON NMACH=4,8 /MACH{1)=6.68,8.90r1.40,2.58,L00P=1.+,NALT=4.0,

ALT(1)=0.,2000.,40000.,900008. ,HYPERS=.FALSE. "

NALPHA=11. ALSCHD (1) =-6.8r-4.0+-2.8:8.8,2.6+4.8:8.0+12.6116.6:28.0,24.8%

$OPTINS SREF=8.85,CBARR=Z.446:BLREF=4.28%

$SYNTHS XW=3.61,2ZUW=-.8d,ALIW=2.8:XC0=4.14%

$WCPLNF CHRDTP=@.&4,SSPNE=1.59rS5PN=1.59yCHRDR=2.98+SAVS1=55.8+CHSTAT=8.8
SWAFP=0.0,THISTA=8.8+SSPNDD=0.8,DHDADI =8. 8, HDADO=8.8, TYFE=1.8%

$WGSCHR DELTAY=2.85,X0VC=0.43,CLI=8.127,ALPHAI=0.123/CLALPA(1)=.1335

TOVC=8.11,

CLMAX{1)=1.195,CMO=-.9262,LERT=.8134,CAMBER=.TRUE. CLAMD=.185,TCEFF=8.855%
CASEID STRAIGHT TAPERED EXPOSED WING SOLUTIONs EXAMPLE PROBLEM Z» CASE 1
SAVE
DUMP A
NEXT CASE

$FLTCON NMACH=Z.@ MACH{1)=6.468,2.5:L00P=2./NALT=2.4ALT(1)=8.,900060.%
$SYNTHS XW=Z.497,ZW=-.71%
$WGPLNF SSPNOP=1.11,CHRDBP=2.24,CHRDR=4.81,5AV31=75.1:5AYS0=55.8,TYPE=3.0%
$WGSCHR TOVC=.16/LERI=@.811LERO=.8153,TOVC0=0.12»XOV(0=6.48,CMOT=-.8262%
CASEID EXPOSED CRANKED WING SOLUTIONs, EXAMFLE PROBLEM Zs CASE Z
SAVE
NEXT CASE
$FLTCON LOGFP=3.%
$WCPLNF TYPE=2Z2.8%
CASEID EXPOSED DOUBLE DELTA WING SOLUTION: EXAMPLE PROBLEM i, CASE 3
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7.3 EXAMPLE PROBLEM 3

Pertinent data for Example Problem 3 are presented in Figure 31. The

problem consists of a wing-body-horizontal tail-vertical-tail configuration
analyzed at a subsonic and transonic Mach numbers. Results are obtained for
various combinations of the vehicle components by using the BUILD option.
The second case utilizes experimental body and wing—body data to update sub-
sequent Digital Datcom configuration analyses. The remaining cases illu—
strate the use of the twin vertical panel, propeller power and jet power
inputs. A summary of the various configurations analyzed is presented below.

Case No. Configuration

1 Wing + body + vertical-tail + horizontal-tail
configuration buildup

2 Wing + body + vertical-tail + horizontal-tail
with body and wing-body experimental data

3 Wing + body + vertical-tail + horizontal-
tail + twin-vertical-panels with body and
wing body experimental.data

4 Wing + body + vertical-tail + horizontal-
tail + twin—vertical—panel + propeller
power with body and wing-body experimental
data _ _ _

5 Wing + body + vertical-tail + horizontal-
tail + twin-vertical-tail + jet power with

body and wing-body experimental data
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BUILD

SFLTCON NHACH-Z.O.MACH{I)I.GO,.80,NALPHA‘9.0.5LSCHD{1)--2.0,0.0,2.0.
4.0,8.0,12,0,16.0,20.0,24.0,RNNUB(1)=2.28E6,3.04E6%

S?LTEON gHACH-J.O.HACH{l]-0.60,0.30,1.5,RNNUB(1}'4.2686,6.436,
9.96E6,

SOPTINS SREF=2.25,CBARR=0.822,BLREF=3.00%

S$SYNTHS XCG=2.60,2CG=0.0,Xw=1.70,ZW=0.0,ALIW=0.0,XH=3.93,
ZH=0.0,ALIH=0.0,XV=3,34,VERTUP=.TRUE.S

$BODY NX=10.0,BNOSE=2.0,B8TAIL=1.0,BLN=1,46,BLA=1.97,
X(1)=0.0,.175,.322,.530,.850,1.460,2.50,3.43,3.97,4.57,
S{l)-0.0,.UOSG?,.OZZO..0491,.0872,.136,.136,.136,.0993,.0598,
P(1)=0.0,.262,.523,.785,1.04,1.305,1.305,1.305,1.12,.866,
R{ll‘0.0,.0417..083],.125,.1665,.203,.203,.209,.1?8..1385

SWGPLNF CHRDTP-O.346,SSPNE-1.29,SSPN=1.SU,CHRDRII.16.8&VSI-45.O,CHSTAT-O.ZS,
SHAFP‘0.0,THISTA'U.O,SSPHDoto.0,DHDADI=D.O,DHDADO-D.O,TYPE-l.OS

SWGSCHR TOVC-.OGD,DELTAY=1.3G,XOVC-0.40,CLI-0.0,ALPHhIﬂ0.0,CLALPA{I}'O.131,
CLMAX{1)=.82,CMO=0,0,LERI=,.0025,CLAMO=,105%

$VTPLNF CHRDTP=.420,5SSPNE=.63,SSPN=.849,CHRDR=1.02,5AVSI=28.1,
CHSTAT=.25,SWAFP=0.0,TWISTA=0.0,TYPE=1.0%

SVTSCHR TOVC=.09,XOVC=0.40,CLALPA(1)=0.141,LERI=.0075%

SWGSCHR CLMAXL=0.78%

SHTPLNF CHRDTP‘.253.SSPNES.52.SSPN'.67,CHRDR-.42,SAVSI=QS.O,CHSTAT'D.ZS;
SHAFP-O.0,THISTA-0.0.SSPNDD=O.O,DHDADIOU.O,DHDADO=G.0,TYPE-I.US

SHTSCHR TOVC-D.OGO,DELTAY-I.30,XOVC?U.40,CLIIU.O,ALPHAI-D.O,CLALPA(1}-.131,
CLMAX(1)=0.82,CMO=0.0,LERI=,0025,CLAMO=.105%

CASEID CONFIGURATION BUILDUP, EXAMPLE PROBLEM 3, CASE 1
SAVE : :
NEXT CASE

SEXPRO1 CLAWB(1)=.0575,CMAWB(1)=-,0050,
CDHB(l)-.OIS{.014,.015,.019..064..141..216,.302,.410.
CLWB(l)=-.115,0.0,.115,.23,.47,.65,.76,.81,.90,
CHWB{1}-.010,0.0.-.010,—.020,-.035,-.002.—.013,*.013,—.020.
CLAB(1)=.002,CMAB(1}=.0039, o '
coB(l)=.012,.010,.012,.013,.014,.016,.020,.030,.047,
CLB(I}'-.OO‘.D.O..004,.008,.012,.020,.060..085,.10,
CHB{I!--.OG?&..0078,.020,.033,.060,.083,.110.-140..165.5

SEXPRO2 CLAWB(1)=.06,CLAB(1)=.002,CHMAB(1}=.0039,

ALPOW=0,0 ,ALPLW=8,8,ACLHW=12.01,CLMW=1.39,
ALPOH=0,0,ALPLH=6.2,ACLMH=10.10,CLMH=1,02,%
CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE
SAVE
NEXT CASE
STVTPAN BVP-O.GO,BV-.SO,BDV-.36.BH-1.10,5V-.360,VPHITE-20.0.VLP-1.04,ZP-0.0$
CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE
SAVE :
NEXT CASE

SFLTCON NMACH=1.0,MACH(1l)=.6,RNNUB(1)=2.28E6S

$PROPWR AIETLP-Z.O,NENGSP=1.0.THSTCP-G.IS,PHALOC=U.0,PHVLOC-0.0.PRPRAD-0.40,
ENGFCT=70.0,NOPBPE=4.0,BAPR75=18.0,YP=0.0,CROT=.FALSE.S$

CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE
SAVE
NEXT CASE

SFLTCON NMACH=1,0,MACH{1l}=.6,RNNUB{1l)=2.28E6%

S$JETPWR AIETLJ-Z.O,NENGSJ*l.O.THSTCJ-.15.JIALOC-U.O.JEVLOC‘U.O,JEaLOC-O.5,
JINLTA-J.O,JEANGL=15.0,JEVELO=4000.,AHBTHP-EOO.,JESTHP'2000.,JELLOC-0.0,
JETOTP=5000. ,AMBSTP=500. ,JERAD=2.0%

CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE
NEXT CASE
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FLIGHT CONDITIONS: MACH NUMBERS = 0.60, 0.80
REYNOLDS NUMBERS PER FT = 2.28 x 105, 3.04 x 10
SCHEDULED ANGLES OF ATTACK = —2.0, 0.0, 2.0, 4.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA = 2.25
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

%l
b
WING | HORIZONTAL TAIL | VERTICAL TAIL
. SEMISPAN 1.50 0.67 0.849
R EXPOSED SEMISPAN | 129 0.52 0.630
< 0.346 0.253 0.42
3.93 | <R 1.16 0.420 L
S N Ay 45° 45° 28.1
f AIRFOIL NACA 65A006| NACA 65A006 | NACA 634003
110 N REFER TO INPUT DATA FOR BODY AND PROPELLER POWER DATA,
[ |
——R CG
2.60 i
—(F - < =
| 3.00 ‘| 3.34 !
EXPERIMENTAL DATA
HACH= 0.60 (CLg)p= 0.002, (Cmg)g 0.0039, MACH =080 (Cp o), = 0.002, (Cp)p = 0.0039,
(CLQyg = 00575, Cmglyg = ~0.005 (CLg)yp = 0.060
ALPHA {CD}B ':CL]B (Cm]B {CD)WB {CL}WB [Cm)wa [CD}B
-2 0012 -0.004 -0.0078 0015 ~0.115  0.010 0.012
0 0010 0.0 0.0078 0014 0.0 0.0 0.010
2 0012 0004 0020 0015 0115 -0.010 0.012
4 0013 0008 0038 0019 023  -0.020 0.013
8§ 0014 0012 0060 0064 047  —0.038 0.014
12 0016 0020 0083 0.4 065  -0.002 0.016
16 002 0060 0110 0216 076  +0.013 0.020
2 0030 0085 0140 0302 081 0013 0.032
24 0047 0100 0165 0410 090  -0.020 0.050

FIGURE 31 EXAMPLE PROBLEM 3 DATA
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7.4 EXAMPLE PROBLEM 4

Pertinent information for Example Problem 4 is presented in Figure 3Z.
In this example a wing-body-canard configuration is analyzed in the subsonic

speed regime (Case 1). Canard and wing section data are calculated using the

Airfoil Section Module (Appendix B). Case 2 illustrates the use of the
supersonic airfoil option of the Airfeoil Section Module, nonzero body nose

ordinate, vehicle scale factor, and use of metric inputs. Note that since

the NACA control cards are being used, RNNUB and MACH must be used to define

the flight conditions.

$FLTCON NMACH=]1.0,MACH({l)=0.60,NALPHA=5, ,ALSCHD(1)=0.0,5.0,10.0,15.0,20.0,
RNNUB(1)=3.1E&S

$OPTINS SREF=694.2,CBARR=18.07,BLREF=45.65%

SSYNTHS XCG=1316.68,2CG=0,05

$BODY NX=19.0, BNOSE 2.0,BTAIL=2.0, BLN 30.0,BLA=0.0,
X(1)=0.0,2.01,5.49,8.975,12.47,15.97,19.47,22.89,26.49,30.0,33.51,37.02,

40.53,44.03,47.53,51.02,54.52,57.99,60.0,
S{l)-0.0,2.89,?.42,11.32,14.64,1?.36,19.49,21.0,21.91,22.20,21.90,
21.0,19.49,17.36,14.64,12.33,7.42,2.89,0.0,
P(l1)=0,0,1.84,4.72,7,.21,9.32,11.05,12.41,13.36,13.94,14.14,13.94,
13.36,12.41,11.05,9.32,7.21,4.72,1.84,0.0,
R{l)=0.0,.293,.752,1.15,1,48,1.76,1.97,2.13,2.22,2.25,2.22,2.13,1.97,1.76,
l.48,1.15,.752,.293,0.0,5
NACA-W-6=65A004
NACA-H-6-65A004

$WGPLNF CHSTAT=0.0, )

SWAFP=0.0,TWISTA=G.O, SSPNDD-O 0,DHDADI=0.u, DHDADO-O 0,TYPE=1.0%

SSYNTHS XwW=8,064,2W=0.0,ALIW=0.05

SWGPLNF CHRDTP=0.0, SSPNE 6.205,55PN=8.01,CHRDR=13.87,5AV5I=60.0%

SSYNTHS XH~29.42,2H-0.0,ALIH-0.D$

SHTPLNF SSPNE=21,34,55PN=22.82,CHRDR=26.62,SAVSI=38.52,CHSTAT=0.0,
CHRDTP=3,84,
SWAFP=0.0,TWISTA=0.0,55PNDD=0.0,DHDADI=0,0, DHDADO=0.G, TYPE=1.0,5HB{1)=73.5,
SEXT(1)=73.5,RLPH{1l)=47.,135

CASEID BODY PLUS WING PLUS CANARD, EXAMPLE PROBLEM 4, CASE 1
NEXT CASE
DIM M

SFLTCON NMACH=1.0,MACH(1)=2.00,NALPHA=5. ,ALSCHD(1)=0.0,5.0,10.0,15.0,20.0,
RNNUB(1)=6,56E6,NALT=1. ,ALT(1)=27400.5

SOPTINS SREF=64.4933,CBARR=5.5077,BLREF=13.91115

$SYNTHS XCG=12.1800,2CG=0.0,5CALE=0.30%

SBODY NX=19.0,BNOSE=2,0,BTAIL=2.0,BLN=9,144,BLA~0.0,
xtl)-l.o,1.613,2.673,3.736,4.801,5.858,6.934,8.004,9.074,10.144,11.214,
12.284,13.354,14.420,15.487,16.551,l?.618,18.675,19.238,
stl}xa.,.263,.689,1.052,1.360,1.613,1.81I,1.951,2.036,2.062,2.085,
1.951,1.811,1.613,1.360,1.053,.689,.268,0.,
P{l)=0.,.561,1.439,2.198,2.841,3.368,3,783,4,072,4.249,4,310,4.249,
4.072.3.753,3.368,2.841,2.195,1.439..561,0.,
R{ll-U.,.039,.229,.351,.451..536,.600,.649..6??,.686,.677,.649,.600,
.536,.451,.351,.229,.089,0.5

NACA-W-5-3-30.0~2.5-20.0
NACA-H-S=-1-50.0-2.5

SWGPLNF CHSTAT=0.0,
SWAFP=0.0,TWISTA=0.0,S5PNDD=0.0,DH0ADI=0.0,DHDADO=0.0,TYPE=1.05

SSYNTHS XwW=3.4579,ZW=0,0,ALIW=0.0%

SWGPLNF CHRDTP=0.0,S5SPNE=1.8913,SSPN=2.4414,CHRDR=4.2276,SAVSI=60.0$

$SYNTHS XH=9,9672,ZH=0.0,ALIH=0.05

SHTPLNF SSPNE=6.5044,55PN=6.9555,CHRDR=8.1138,5AVSI=38,52,CHSTAT=0.0,
CHRDTP=1,1582,

SWAFP=0.0,TWISTA=0.0,SSPNDD=0.0,DHDADI=0.0,DHDADO=0.0, TYPE=1.0,SHB{1)=6.8283,
SEXT(1)=6.8284 ,RLPH(1)=14.4170%

CASEID BODY PLU3 WING PLUS CANARD, EXAMPLE PROBLEM 4, CASE 2,

NEXT CASE
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36.68

8.064

e
T

29.42

——13.87—

REFERENCE DATA

REFERENCE AREA = 634.2
LONGITUDINAL REF. LENGTH = 18.07
LATERAL REF. LENGTH =

FLIGHT CONDITION DATA

MACH NUMBER =
REYNOLDS NO/FT = 3.1 x 108
SCHEDULED ANGLES OF ATTACK = 0.0, 5.0, 10.0, 15.0, 20.0

BODY DATA
LS 3
0.0 0.0
2.01 2.89
5.49 1.42
8.975 11.32
12.47 14.64
15.97 17.36
19.47 19.49
22.98 21.0
26.49 21.91
30.0 22.20
3351 21.90
37.02 21.0
40.53 19.49
44.03 17.36
47.53 14.64
51.02 11.33
34.52 1.42
37.99 2.88
60.0 0.0

0.60

P

0.0
1.84
472
1.21
9.32
11.05
12.41
13.36
13.94
14.14
13.94
13.36
12.4]
11.0%
9.32
1.21
4.2
1.84
0.0

WING AND CANARD DATA

AIRFOIL NACA 65A004
FIGURE 32 EXAMPLE PROBLEM 4 DATA
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R
0.0
0.293
0.752
1.15
1.48
1.76
1.97
2.13
2.22
2.25
2.22
2.13
1.97
1.76
1.48
1.15
0.752
0.293
0.0



7.5 EXAMPLE PROBLEM 5

The wing-body portion of the configuration used in Example Problem 3 is
modified by attaching plain trailing-edge flaps to the wing. This example
ptoblem is used to illustrate partial outputs and dynamic derivative input

and output. A summary of Example Problem 5 analysis is as follows:

Case No. Configuration Mach No. Comments
1 Body + wing 0.60 PART, DAMP, DUMP DYN
2 Body + wing + 0.60 DUMP FCM

plain trailing-—

edge flaps
The Digital Datcom output data, including a dump of the DYN and FCM common
arrays, are presented in the microfiche supplement. The flap configuration

is shown in Figure 33.

DIM FT
PART

$FLTCON NALPHA=%.0,ALSCHD(]1)=-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.05

SFLTCON NMACH=1.0,MACH(1)=0.60,RNNUB(l)=4.26E6S3

SOPTINS SREF=2.25,CBARR=0.822,BLREF=3.00%

SSYNTHS XCG=2.60,2CG=0.0,XW=1,70,ZW=0,0,ALI¥=0.0%

$BODY NX=10.0,BNOSE=2,0,BTAIL=1,0,BLN=1.46,BLA=1.97,
X(1)=0.0,.175,.322,.530,.85,1.46,2.50,3.43,3.97,4.57,
R{1)=0.0,.0417,.0833,.125,.1665,.208,.208,.208,.178,.138%

SWGPLNF CHRDTP-O.J!&,SSPNE*!.29.SSPN-1.50.CHRDR=1.16,ShVSI-45.0,CHSTRT-.25,
SWAFP=0.0,TWISTA=0.0,5SPNDD=0.0,DHDADI=0.0,DHDADO=0.0,TYPE=1.0$

SWGSCHR TOVC-.OGU,DELTAY=1.30,XOVC-O.40,CL£-0.G,ALPHAI-0.0,CLALPA(II-0.131.
CLMAX(1l)=.82,CM0=0.0,LERI=0.0025,CLANMO=.105%

SWGSCHR CLMAXL=.8,TCEFF=.03$ '

CASEID BODY-WING DAMPING DERIVATIVES, EXAMPLE PROBLEM 5, CASE 1
DAMP

SAVE

DUMP DYN

NEXT CASE .

SSYMFLP NDELTA=6.0,DELTA(1)=0.,10.,20.,30.,40.,60.,PHETE=.0522,CHRDFI=.2094,
CHRDFO=.1554,SPANFI=,208,SPANFO=,708,FTYPE=1.0,CB».01125,TC=.0225,
PHETEP=.0391,NTYPE=1.5

CASEID PLAIN FLAPS ON WING, EXAMPLE PROBLEM 5, CASE 2
DUMP FCM
NEXT CASE
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FLIGHT CONDITIONS: MACH NUMBER = 0.60
REYNOLDS NUMBERS PER FT = 4.26 x 108

SCHEDULED ANGLES OF ATTACK = -2.0, 0.0, 2.0, 4.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA = 2.25
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

’ \ 01558
0.708
’-0.203—-—

0.2094

!
' _

EEE— PLAIN FLAP DETAIL
]

!-— —y —
=]
-3¢
rs
/
’/
’,
7/

{
-
B

FIGURE 33 EXAMPLE PROBLEM 5 DATA
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7.6 EXAMPLE PROBLEM 6

The wing-body configuration of Example Problem 3 is used to illustrate

alleron and spoiler input and output data. Figure 34 shows the geometry.

$FLTCON NALPHA=9.0,ALSCHD=-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.05
$FLTCON NMACH=1.0,MACH(1)=0.60,RNNUB(1)=4.26E6,$
SOPTINS SREF=2,25,CBARR=0.822,BLREF=3.00S
SSYNTHS XCG=2,.60,2CG=0.0,XW=1.70,ZwW=0.0,ALIW=0,0$
$BODY NX=10.0,BNOSE=2.0,BTAIL=1.0,BLN=1.46,BLA=1.97,
X(1)=0.0,.175,,.322,.530,.85,1.46,2.50,3.43,3.97,4.57,
R{(1)=0.0,.0417,.0833,.125,.1665,.208,.208,.208,.178,.138%
$WGPLNF CHRDTP=0,346,5SPNE=1,29,55PN=1,50,CHRDR=1,16,5AVSI=45.0,CHSTAT=, 25,
SWAFP=0.0,TWISTA=0.0,SSPNDD=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=1.0$"
$WGSCHR TOVC=.060,DELTAY=1.30,X0VC=0.40,CLI=0.0,ALPHAI=0.0,CLALPA(1)=0.131,
CLMAX(1)=.82,CM0=0.0,LERI=(0.0025,CLAMO=,105$%
$ASYFLP DELTAL(1l)=5.,10.,20.,30.,40.,DELTAR(]l)=~-2.,-5.,-10.,-15.,~-20.,
STYPE=4.0 ’
NDELTA=5, ,CHRDFI=,1116 ,CHRDFO=,0692,SPANFI=]1,108,S5PANFO=]1,50,PHETE=.0522%
CASEID PLAIN FLAP AILERON, EXAMPLE PROBLEM 6, CASE 1
SAVE
NEXT CASE
SASYFLP STYPE=3,0,DELTAD(1)=.0130,.0261,.0380,.0513,.0630,.0750,
DELTAS(1)=.013,.0261,.038,.0513,.063,.075,
XS0C({l)=.6980,
.6955,.6880,.6638,.6456,.6250, xSPRHE-.SS HSOC{(1)=.0357,.0710,.0956,.1182,
.1365%,.1359%
CASEID SPOILER-SLOT-DEFLECTOR ou WING, EXAMPLE PROBLEM 6, CASE 2
NEXT CASE '
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FLIGHT CONDITIONS: MACH NUMBER = 0.50
REYNOLDS NUMBERS PER FT =4.26 x 106
SCHEDULED ANGLES OF ATTACK = ~2.0, 0.0, 2.0, 4.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA = 2.25
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

—_—— . PLAIN FLAP AILERON DETAIL

—

g0

2.60 i

- 3.00
!

FIGURE 34 EXAMPLE PROBLEM 6 DATA



7.7 EXAMPLE PROBLEM 7

The wing=body=tail configuration of Example Problem 3 is used to illu-

strate trim control with an elevator on the horizontal tail. In addition,
the effect of plain trailing—-edge flaps on the wing (see Example Problem 5)
is included via experimental data input to illustrate a procedure for multi-
ple high-1lift and control device analysis. The wing high lift increment
output is used to update wing—-beody undeflected totals via namelist EXPRnn.

The geometry is sketched in Figure 35.

SFLTCON NMACH=1.0,MACH({l)}=.60,NALPHA=9.0,ALSCHD(1)=-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.0,RNNUB{1)=2.2BE6S
SOPTINS SREF=2,25,CBARR=0.822,BLREF=3.0%
$SYNTHS XCG=2.60,2CG=0.0,XW=1.70,2W=0.0,ALIW=0,0,XH=3,93,2H=0.0,ALIH=0.0,
XV=3.34,VERTUP=, TRUE.S
$BODY NX=l10.,
X(l)=0.0,.175,.322,.530,.85,1.46,2.50,3.43,3.97,4.57,
R{1)=0.0,.0417,.0833,.125,.1665,.208,.208,.208,.178,.138$
SWGPLNF CHROTP=0.346,SSPNE=1,29,55PN=1.50,CHROR=1,16,5AVSI=45.0,CHSTAT=. 25,
SWAFP=0.0,TWISTA=0.0,5SPNDD=0.0,DHDADI=0.G, DHDADO=0.0,TYPE=1.0$
SWGSCHR TOVC=,060,DELTAY=1.30,X0VC=0.40,CLI=0.0,ALPHAI=0,0,CLALPA{Ll)=0.131,
CLMAX({1)=.82,CM0=0.0,LERI=0.0025,CLAMO=,105%
$WGSCHR CLMAXL=0.7HS '
SVTPLNF CHRDTP=,420,SSPNE=.63,55PN=.849,CHROR=1.02,5AVSI=28.1,
CHSTAT=.25,SWAFP=0.0,TWISTA=0.0,TYPE=]1,0$
SVTSCHR TOVC=,09,XOVC=0.40,CLALPA(1)=0.141,LERI=.0075$
SHTPLNF CHRDTP=,25),SSPNE=.52,55PN=.67,CHRDR=.42,5AVSI=45.0,CHSTAT=0.25,
SWAFP=0.0,TWISTA=0.0,5SSPNDD=0.0,DHDADI=0.0,DHDADO=0,.0, TYPE=1,0$
$HTSCHR TOYC=0.060,DELTAY=1.30,XOVC=0,40,CLI=0.0,ALPHAI=0.0,CLALPA(1)=.131,
CLMAX(1)=0.82,CM0=0.0,LERI=.0025,CLAMO=,1055
SSYMFLP FTYPE=1.0,NDELTA=9,,DELTA{l)=-60.,-40.,-20.,-10.,0.,10.,
20.,40,,60, ,PHETE=. 0522, PHETEP=.0523,SPANFI=~,18,5PANFO=.670,CHRDFI=. 075,
CHROFO=.051,CB=.0038,TC=.0076,NTYPE=1.0Q,$
SEXPROl CLWB(1)=.09,.204,,330,.450,.690,.895,1.070,1.180,1.1745
TRIM
CASEID INCLUDES HIGH LIFT EFFECT ON WING, EXAMPLE PROBLEM 7
NEXT CASE
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FLIGHT CONDITIONS: MACH NUMBER = 0.60 :
REYNOLDS NUMBERS PER FT = 2.28 x 100
SCHEDULED ANGLES OF ATTACK = —2.0, 0.0, 2.0, 4.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA = 2.25

LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

WING | HORIZONTAL TAIL | VERTICAL TAIL
. SEMISPAN 1.50 0.67 0.849
1'- EXPOSED SEMISPAN | 1.29 0.52 0.630
c, 0.34 0.253 0.42
3.93 | cq | s 2.420 1.02
N AN Aess 5 | e 281
ARFOIL NACA65A005| ~NACAGSA005 | NACA 63A009
| 1.]?0 g PLAIN FLAP EFFECT ADDED AS EXPERIMENTAL DATA SUBSTITUTION
#
a S
f*"——-R CG
260 |
| |
| | |
— 3.00 | | I

| - 3.3 i

FIGURE 35 EXAMPLE PROBLEM 7 DATA
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7.8 EXAMPLE PROBLEM 3

The all-movable horizontal tail trim case is illustrated using the
configuration of Example Problem 3. Note that a hinge-axis distance is

specified in namelist SYNTHS and a TRIM control card is present in the

case.

SELTCON NMACH=1,0,MACH{1)=0.60,NALPHA=9,0,ALSCHD{]1}=~-2,0,0.0,2.0,4.0,68.0,
12.0,16.0,20.0,24.0,RNNUB(1)=2.28E6$
SOPTINS SREF=2.25,CBARR=0.822,BLREF=3.00%
$SYNTHS XCG=2.60,7CG=0.0,XW=1.70,ZW=0.0,ALIW=0.0,XH=3.93,2H4=0.0,ALIH=0.0,
AVv=3.34 ,VERTUP=.TRUE.S
SSYNTHS HINAX=4,271%
$BODY NX=10.0,
x(1)=0.0,.175,.322,.530,.85,1.46,2.50,2.43,3.97,4.57,
R(1)=0.0,.0417,.0833,.125,.1665,.205,.2%8,.208,.178,.1385
SWGPLNF CHRDTP=(.346,5SPNE=1.29,5S#N=1.30,CHRDR=1,.16,5AVSI=45.0,CHSTAT=. 25,
SWAFP=0.0,TWISTA=0.0,55PNDD=0.0,DHDADI=0,0,0HDADO=0,.0,TYPE=1.05
SWGSCHR TOVC=.060,DELTAY=1.30,X0VC~0.40,CLI=0.0,ALPHAI=0,0,CLALPA{1)=0.1131,
CLMAX{1)=.82,CM0=0.0,LERI=0,0025,CLAMO=,105%
SWGSCHR CLMAXL=0,78%
$VTPLNF CHROTP=.420,SSPNE=.63,55PN=,849,CHRDR=1,02,5AVSI=28,1,
CHSTAT=.25,5WAFP=0.0,TWISTA=0.0,TYPE=1.0$
$VTSCHR TOVC=.09,X0OVC=0.40,CLALPA{1)=0.,141,LERI=.0075%
SHTPLNF CHRDTP’.ZSJ SSPNE=.52,S5PN=.67, CHRDR= 42,5AV51=45,0,CHSTAT=0, 25:
SWAFP=0.0,TwISTA=0,0,55PNDD=0.0,DHDADI=0.0,DHDADO=0.0,TYPE=1.03
SHTSCHR TOVC=0.060,DELTAY=]. 30, XOV”-O 40, CLI=0 0, ALPHAI-O 0,CLALPA{l})=.131,
CLHAX{l)tU.BZ,CHO-G-O,LERI'.OUZS,CLAHOH.1055
CASEID ALL MOVEABLE HORIZONTAL TAIL , EXAMPLE PROBLEM 8
TRIM
NEXT CASFE
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7.9 EXAMPLE PROBLEM 9

Problem 9 consists of a lifting body configuration with a delta plan-
form, sharp leading edge, and symmetrical diamond cross section. Pertinent

data for this problem are shown in Figure 36.

SFLTCON NMACH=1.0,MACH(1)=.26,NALPHA=6.0,ALSCHD(1)=-5.0,0.0,5.0,10.0,15.0,
20.0,RNNUB(1)=1.86E6$
$LARWB 2B=0.0,SREF=.989,DELTEP=90,0,SFRONT=.307,AR=1,076,L=1,915,SWET=2,28,
PERBAS=2.38,5BASE=0,.307,HB=,595,BB=1.03,BLF=,FALSE. ,XCG=1,44,THETAD=15.,0,
ROUNDN=,FALSE.,SBS=,57,5B5LB=.0228,XCENSB=1,277,XCENW=],277$
CASEID LIFTING BODY WITH SHARP LEADING EDGE, EXAMPLE PROBLEM 9
NEXT CASE

iz5



L }

= 0
BLl 30.0
- 1.03 FT 81 = 50-90
[ L
1915 FT . }——0,595 FT—-—’

ZB= 0.0 )
SREF = SPLAN = 0989 FT<

DELTEP=5+8 L= 30.0 + 60.0= 90.00

e o 2
SFRENT = Spasg = 0.307 FT
AR = 1.076
L = L9ISFT

PERBAS = 2.38 FT

HB = 0.595

BB = 1.03

BLF =_FALSE,

XCG = 1.44

THETAD = 15.0

RAUNDN = FALSE

RILEBB = NOT REQUIRED, SHARP LEADING EDGE
DELTAL = NOT REQUIRED, SHARP LEADING EDGE
$BS = 0.57 FT2

SBSLB = 0.0228 FT2

XCENSB = 1277 FT

XCENW = 1.277 FT

FIGURE 36 EXAMPLE PROBLEM 9 DATA
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7.10 EXAMPLE PROBLEM 10

This problem demonstrates the analysis of the transverse contreol jet

hypersonic flow located cn a flat plate, as shown in Figure 37.

SFLTCON MACH(1)=10.0,NMACH=1.0,RNNUB(1)=1.E7,PINF{1)=10.,HYPERS=.TRUE.$
STRNJET TIME(l)=~l.,2,,3.,4,,5.,FC(1)=1000.,2000.,1000.,500.,200.,NT=5.,
ALPHA(1)=0.,3.,6.,9.,13. ,LAMNRI(1)=.FALSE., .FALSE., .FALSE.,.FALSE.,
.TRUE. ,ME=2,39,ISP=225, ,5PAN=2.0,PHE=30, ,GP=1.2,CC=90.,LFP=10.%
CASEID TRANSVERSE-JET SIZING, EXAMPLE PROBLEM 10
DUMP JET
NEXT CASE

)27

in



r_—_r

FIGURE 37 EXAMPLE PROBLEM 10 DATA
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7.11 EXAMPLE PROBLEM 11

The use of a hypersonic control flap is demonstrated in this

Pertinent geometry data is shown in Figure 38.

$PLTCON NMACH=1.,MACH(1)=10, ,NALPHA=5.,ALSCHD(1)=0.,5.,10.,15.,20.,
RNNUB(1)=1.06E5,HYPERS=.TRUE.§
$OPTINS SREP=1, ,CBARR=1.§
$HYPEFF ALITD=150000, ,XHL=8.,TWOTI=3,122,CP=2.0,HDELTA(1}=0.,2.,4.,6.,
10; '12' '16. '200 '251 '300 ;mln'.fwg. ,HNDLTA-10.$
CASEID PLAT PLATE WITH FLAP IN HYPERSONIC PLOW, EXAMPLE PROBLEM 11
NEXT CASE

129
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8.0

=]
8
Y |
=
g

20
M = 100 ' \/
G = 0.5, 10, 15, 20,
Ry = 1.06x 10°
h = 150,000
5 F -

= 9,2, 4,6.,10, 12, 16, 20, 25, 30.

FIGURE 38 EXAMPLE PROBLEM 11 DATA
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APPENDIX A

NAMELIST CODING RULES

Digital Datcom utilizes the namelist input technique because it is more
convenient and flexible than formatted input. The namelist coding rules that
follow are compatible with both CDC and IBM computer systems. The input
diagnostic analysis module (CPNERR) tests all of the input and flags any
violations of these rules, but it does not correct input errors. Digital

-Datcom will always execute the data as input by the user regardless of the

lerrors sensed by CPNERR,

1. Namelist input data may appear in any card column from 2 to 80U,
Column 1l cannot be used (control cards are the only-ekception to
this rule).

2. Namelist names cannot contain imbedded blanks and must be preceeded
by a 5 (& on IBM Systehs). The $ must appear in Column 2 and the
name begins in Column 3. A blank must follow the namelist name.

3. Namelist data sets are terminated by a S or SEND (&END on LBM
svstems).

4, Variable values are specified using one of the two following forms:

vname = ¢,
or aname = Cj], €)y C3,. sssy Cp,
where: wvname is a variable nanme,

aname is an array name, and

C, C], €2, €3, =2+, Cp dre numeric constants

Variable names cannot contain imbedded blanks.

S. Each input constant must be immediately followed by a comma (no
blanks) and must not contain imbedded blanks.

6. Namelist variables may be in any order.

7. Not all namelist variables need be input.

8. Namelist variables may appear more than once in a namelist data set.
The last value will be used.

9., Multiple occurrences of the same constant in a namelist variable
array can be represented in the form K*C, where K is the number of
successive occurrences and C is the numeric constant. The repeti-

tion factoer, K, must be an unsigned integer followed by an asterisk.
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10. On CDC systems, if all the elements of an array are not specified,
the array name must be subscripted with the index for the first
element to be filled; i.e., aname (i)=Cj, Cij+]s>ee+e, Cp, where
i is the index corresponding to Cj. Array dimensions for all
namelist variables in Digital Datcom are specified for each namelist
name in Section 3 of this report.

11. Each card that is to be continued must end with constant followed by
a comma.

12. All Digital Datcom numeric constants should specify a decimal
point. All variables, except logical variables are declared type
“"REAL™.

Examples illustrating these rules are shown in Tables A-l and A-2. Each

namelist rule is designated by its number.
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APPENDIX B

AIRFOIL SECTION CHARACTERISTICS ESTIMATION TECHNIQUES

B.1 = INTRODUCTION

The Airfoil Section Module enables the user to specify the wing, hori-
zontal tail, vertical tail, and/or ventral fin airfoil section characteris-
tics by either specifying the NACA designation or the section coordinates.
The use of this module can eliminate the need of defining most of the airfoil
section characteristics for the namelists WGSCHR, HTSCHR, VTSCHR, and VFSCHR.

The module was written to maintain user flexibility. The user can
supply data for any section characteristic and utilize the module to supply
the remaining parameters. User suppiied data will always take precedence.

This module can calculate the section characteristics of virtually an.
unlimited number conventional shaped airfoils, whereas, Datcom methods exist
for only a limited number of airfoil sections.

B.2 MODULE METHODS

B.2.,1 Geometric Properties

User inputs, either by NACA designation or airfoil geometry coordinates
(see Sections 2.4 and 3.5), are used to calculate the airfoil upper and lower
surface cartesian coordinates, and thickness and camber line distribution.
Surface coordinates are determined from the NACA designation using the
methods of Kinsey and Bowers, Reference 5. These coordinates are then used
to calculate the Digital Datcom namelist input variables pvy, (xfc)max and
(t/c)pax+ The leading edge radius (Ryg) is calculated internally for NACA
specified sections, and has been left as a user input for other sections.
However, the module will calculate Ry g using the input section coordinates if
the variable 1is not input. Figures B-1 and B-2 are reproduced from Datcom
(Datcom Figures 2.2.1-7 and 2.2.1-8) and presents Ryg and ay for several
standard airfoils.

B.2.2 Aerodynamic Section Characteristics

The pressure distribution about the airfoil is calculated in incom-
pressible, inviscid flow by the method of singularities (References 2=4).
The distribution of the singularities is derived from a conformal transforma-

tion of thirty-two fixed points on the airfoil to points equally spaced
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about a circle in a transformed plane. Since the solution for inviscid flow
about a circle is known, the velocities about the airfoil are calculated by
an inverse transformation (back into the physical plane).

In order to adequately define the airfoil shape and ensure a smooth
continuous geometric interpolation for the transformation, a curve describing
the airfoil surface is constructed. This curve is constructed by fitting the
overall geometry by a left-hand parabela joined to a series of cubic curves,
and finally a right—hand parabola. This technique.yields a function which is
continuous and has continuous derivatives everywhere.

The velocity and pressure distribution derived from the conformal trans-
formation analysis are used to calculate the airfoil section ideal aeroc-
dynamic parameters for Digital Datcoin., They are also used to calculate the
remaining section aerodynamic parameters at the zero-lift angle of attack for
the user specified Mach and Reynolds numbers. The viscous correction to
section lift curve siope, from Kinsey and Bowers (Reference 3), is given as

follows:

c
ln = 1-[gn(Re/10%)]n]|.232 + 1.785 TAN(T,/2)~2.95 TAN2(7,/2)}

(CgﬁgTheoretical
n= -1+ (5/2) TAN(T,/2)

Re = Reynolds Number
Tgp Thickness at X = .9c

Tgg

il

It

Thickness at X = .99c




In addition to the viscous correction, a 5% correlation factor (sug-
gested in Datcom, page 4.1.1.2-2) is applied to bring the results in line
with experimental data.

- The airfoil sectilon maximum lift, P max’ is calculated using the
Datcom method (Datcom Section 4.1.1.4). The equation for % max is:

+ 4 +

= + A A
€2 max (cimax)base I “2pax 2 %9max * 3 Stpax

+ A

84 Comax 5 “2max
Individual terms are discussed below.

(clmax)base is obtained from Figure B-3 as a function of Ay and position
of maximum thickness. The &y parameter for a cambered airfoil is the same as
that of the corresponding uncambered airfoil, that is, the uncambered airfoil
having the same thickness distribution. The (¢, Jbase value_is for uncam-

max
bered airfoils with smooth leading edges at 9 x 106 Reynolds number and low
speed conditions.
bl Cymax 2CCOunts for the effect of camber for airfoils having the
maximum thickness at 30 percent chord. Figure B-4 gives this parameter as a
function of percent camber and maximum camber location.

&, <, amounts to an increment by which &) ¢, must be adjusted

max o max
for airfoils with maximum thickness located at a position other than 30
percent chord (if maximum thickness is at 30 percent chord or 2; €0 max is
zero, Aj €2 max 'S zero), presented in Figure B-5.

&5 , presented in Figure B-6, gives the list increment due to

“2max
Reynolds number for Reynolds numbers other than % x 106. _

B4 €y shown in Figure B-7, gives the lift increment due to rough-
ness. The roughness in this case is the standard NACA roughness and is
presented by 0.011 inch grit applied over the first 8 percent of chord; The
curve is only an indication of roughness effect. Actual roughnesses vary
considerably, and the effects may be quite different from those shown. As a
result, this parameter 1s not calculated.

As Cpax is a correction for Mach numbers greater than approximately
0.2. No generalized charts for Mach effects are available in Datcom, there-~
fore, this parameter is not calculated by Digital Datcom. The lift increment

due to Mach number should be obtained from test data of similar airfoils when

available. Figure B-8 shows representative effects on selected airfoils.
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As a possible alternate to the above procedure, €9 max for standard
alrfoils at Mach numbers < 0.20 and a Reynolds number of nine million are
given.in Datcom Section 4.l.l.4. These coefficlents need be corrected only
for Reynolds number, roughness, and Mach number.

B.3 LIMITATIONS AND MODULE DEFAULTS
B.3.1 Crest Critical Conditions

When calculating the airfoil section characteristics of user defined
or NACA airfoils, the transonic crest critical conditions are computed
(Niedling, Reference 6).

The crest critical Mach number is precisely defined as that free stream
Mach number for which local sonic flow is first reached at the airfoil
surface crest on the assumption of shock free flow. Its significance is

founded on its relation to the drag rise Mach number.

CREST-Airfoil surface tangential to free stream
direction

X

If the user requests data for subsonic Mach numbers greater than the
crest critical Mach number, airfoil section data at the crest critical Mach
number are used.

B.3.2 Limitations on Geometry

When specifying the airfoil geometry by cartesian coordinates or
thickness/camber distribution, the user should input data near the airfoil
leading edge to prevent the surface curve-fits from calculating an infinite
slope. This is easily accomplished by supplying data at X-stations O.,
0.001, 0.002, and 0.003. The user should note that results degrade with
increasing camber or thickness. Generally, accuracy may deteriorate for
cambers greater than 67% chord or maximum thickness greater than 12% chord.

B.3.3 Transonic and Supersonic Airfoils

The inputs for transonic and supersonic airfoils consist primarily of

geometry inputs. If an airfeil is defined by coordinates or the NACA card,
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all of the required inputs execpt for TCEFF are computed. Procedures for
computing specific section data are given below.

Namelist variable TCEFF is the effective thickness ratio of the planform
expressed as a fraction of chord. For straight tapered planforms it equals
the mean thickness ratio. For nonstraight tapered planforms, the effective

thickness ratio is defined in terms of the basic planform and is given

by
- S 1/2 - .
b/2 1/2
f &% ¢ ay (‘72 &2 ¢ gy
c
TCEFF = o — o
b/2

0
o
\‘
—
rlwn

i |

The basic planform is the straight-tapered planform obtained by extending the
leading and trailing edges of the outboard panel into the vehicle center-—
line., TCEFF is used to calculate wave drag in the supersonic and hypersonic
regimes. A graphical procedure for.deﬁerminiﬁg TCEFF is summarized in Figure .
B~9. Section (t/c) is assumed to be (tlc)EFF of the planform by the ASM if
it is not user defined. .

Namelist variable KSHARP is a wave-drag factor for sharp nosed airfoils
and should not be specified for round-nosed airfoils. For wings with vari-
able thickness ratios, KSHARP should be defined for the section at the mean
chord. This parameter is used to calculate wave drag for sharp-nosed air-
foils in the supersonic and hypersonic speed regimes. Values of KSHARP for
several sharp-nosed airfoils are presented in Figure 8.

Namelist variable SL@PE is the angle between the chord plane and the
local tangent at the airfoil surface at 0, 20, 40, 60, 80 and 100 percent
chord expressed in degrees. Angles are positive when the local tangents
intersect the chord plane ahead of the reference chord point for the tangent.
SLPPE parameters are used to calculate supersonic downwash effects and thus
are required only for configurations which have a horizontal tail, For
cambered airfoils, the upper-surface slopes should be used if the tail
is above the wing and conversely lower—surface slopes should be used in the
tail is below the wing. Configurations with wing and tail located at the
same z-location should have lower surface values specified. If the combina-

tion of SLUPE, anglé of attack, and Mach number results in a detached
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shock, no wing-body-tail results will be generated and an appropriate message
will be output. Reflexed trailing edges are not permitted. This variable is
automatically computed for a user specified airfoil, either by coordinates or

use of the "NACA™ card.
140



LEADING-EDGE RADIUS (FRACTION OF CHORD)

0.06

DATCOM FIGURE 2.2.1-7

0.05

0.04

0.03

0.02

0.01

00XX

4 8 12 16
THICKNESS RATIO (% OF CHORD)

FIGURE B—1 VARIATION OF LEADING-EDGE RADIUS WITH
THICKNESS RATIO OF AIRFOILS
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0 0.04 0.08 0.12 0.16 0.20
THICKNESS RATIO

FIGURE B—2 VARIATION OF LEADING-EDGE SHARPNESS
PARAMETER WITH AIRFOIL THICKNESS RATIO
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6 DATCOM FIGURE 4.1.1.4-5
1.

N \
R=9X106 —

45-\\ e 30

ag 35
12 POSITION OF MAX
: THICKNESS (% CHORD)
(cfmaxl base
0.8
g [
PREDOMINANT

PREDOMINANT.
TRAILING-EDGE
STALL

LEADING-EIDGE STALL

(LONG BU BBLEIJ {SHORT BUBBLE)
0.4

1

2 3
Ay — % CHORD

FIGURE B—3 AIRFOIL SECTION MAXIMUM LIFT COEFFICIENT
OF UNCAMBERED AIRFOILS
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FIGURE B—4 EFFECT OF AIRFOIL CAMBER LOCATION AND
AMOUNT ON SECTION MAXIMUM LIFT
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B.4 AIRFOIL SECTION DESIGNATIONS

This section has been included to acquaint the user with the section

geometric definitions, and the NACA designation scheme (reprinted from Datcom
Section 2.2.1). The airfoil section module has been written to conform as
closely to these designations as possible. Exceptions to the NACA designa-

tion scheme are described in Section 3.5.
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PARABOLA (4-DIGIT SERIES)
CUBIC (5-DIGIT SERIES)

¥ T ZERO SLOFPE
MEAN LINE

t \
— ——AN LINg ™
f(vc ) CHORD LINE

max —— —HORD LINE

PARABOLA (4-DIGIT SERIES)

STRAIGHT LINE
OR 5-DIGIT SERIES)
INVERTED CUBIC

max
I —
L.E. T.E.
AIRFOIL SECTION GEOMETRY
RASIC SYMMETRIC AIRFOIL CAMBER MEAN LINE
¢ = chord of airfoil aection ) ’ Ly ) = maximum ordinate of mean line

C max

X Tdistance alongchord measurad from L. e.
. yo(xy = shape of mean line

y = ordinate at some value of n
{menaured normal to and from the chord xyc) =position of maximum camber
line for symmetric aitfoils, meafured max
normal to and from the mean line for g = slope of l.o.r. through l.e. equals

o b d airfoi
cambered airfoila) the alope of the mean line at tha 1. e.

¥(x' = thickness distribution of airfoil ¢
= mectlon lift coeflicient
= 2y nax - Maximum thickness of airfoil 2
x
ct = design section lift coaffictent
i

x, = position of maximum thickness
] r. “leading-edge radiua

-,

“bTE =trailing-edge nngle {included angle
betwean the tangents to the upper
and lowar surfaces at the trailing edge)
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AIRFOIL SECTION DESIGNATICN

** cLARK Y* arrFOIL (NOT PROGRAMMED IN DIGITAL DATCOM)

- FLAT ——— g
xt’lﬂﬂ CHORD FOR | J———
ANY THICKXNESS

NACA 4-DIGIT SERIES AIRFOILS

NACA 1 4 _12—8 4

Crg) (= CHORD) f xy

max

S5am Table

x (teptha of chord) - l.e.r.
(yu)

max

t (X CHORD) ' .

“*Dash’® pumbers (oumbers following s dash placed after’the atandard notation) are sxpreased only when |.8#.r. mnd. or
X, Are different from normal.

FIRST DASH NO. l.e.r. SECOND DASR NO. X, (% CHORD?
o Sharp 3 20
3 } Normed 3 30 (Normual)}
L} Normal 4 40
9 4 % Normal [ 80

GERMAN NOTATION OF NACA 4-DIGIT AND 8:-DIGIT SERIES AIRFOILS

; ¥
TE
(yg} (RCHORD) ——7_ tan
max 3
*(yy) (% CHORDI x, (% CHORD)
max
¢ (% CHORD) l.e.r. {X CHORD}

+? {x cHoRrD)’
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NACA §-DIGIT SERIES AIRFOIL

NACA
{y.)
max

- (A2 % CHORD)
(acwually 20 ot o! 3
x (% CHORD/ %)
(y.?
max
Alt portion of mean line

(0 indicates straight line)
{ lindicates invertad cubic)

NACA l- SERTES AIRFOILS

NACA 3

Indicates 1- Serieq———-—77 \
x for min. presaure
for basic symmetric

airfoil at zero lift
(in tenths)

Design lift coellicient
(C! in tenths)
i

NACA 6- SERIES AIRFOILS

NACA L] 4

Indicates B- series —

x for min pressure
for’basic symmetric
airfoil wt zero 1Mt

fin tentha)

Ed

t
Sama+ as for
4-digit series
{See Tabie:
l.e.r.

% CHORD)

Mean line to give
uniform loading to
® =1, then linear
decrease to t.e.

(ifunspecified, a= 1.0}

ti{7% CHORD)

- Mean line Lo give

uniform loading Lo
X = 4, then linenr
decrease to t.e.

(if unspecified, a= 1.0}

t (%" CHORD)

Denign l1ft cosfficrent

“-"f in tenthst
1



NACA 64, 3 -

212 a=0.4
as belore ; as belore

cprange for low drag

(tenths above and below ct )]
i

NACA 64

a=0.
a 212 0.4
as before ; as belfore

cl range for low drag with
improved thickness distribulion
{tenths above and below °f )

i

Ta increuse or decrease the airfoil thicknesa

(NOT PROGRAMMED IN DIGITAL DATCOM)

NACA 64 (212 - 2

14 a= 0.4
as bafore . L as before

new i.'! and t
i
original -',"t and t {linearly increased ordinates}
i

NACA 64 (359

as before as before

new L:l antd t

original (‘.! and L i

i . . .
{linearly intreased ordinates)

NACA 513 A 212
as befare \—— as belare

Indicates modifised thickness distribution and
type of menn line. Seclions deaignated by
l.etter A ars substantially straight on both
surfaven from about .8c to L.e. Pressurss al
the noae are sama as for the 84, -212 airfoll.
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NACA T- SERIES AIRFOILS (NOT PROGRAMMED IN DIGITAL DATCOM)

NACA

Indicates T- series

talso 8- series) L tpe reent 1.hor1|)

x {nr favorable

pressure gradient on upper Dasign lift coefficient.
surface at design cl ey in tanth s)

{in tenths} l

x for favorable Serial letter designating

thicknes=ss distribution and

pregsure gradient on lower
surface at dasirn c!
(in tenths:

menn line

SUPERSONIC AIRFOULLS

4
(AS PROGRAMMED IN DIGITAL DATCOM) — — 7
¢FJ

X,

$-3-30.0-2.5 -

SUPERSONIC H‘k\
TYPE OF SECTION
1 = DOUBLE WEDGE . N
2 = CIRCULAR ARC poosmm
3 = HEXAGONAL
X {percent chord 1 (sercent chard?
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APPENDIX C

STORAGE LOCATION OF VARIABLES IN COMMON

Pertinent related variables are stored in data blocks. These variables
may be obtained as output by utilizing the "DUMP" option discussed in Section
3.5. Location of variables stored in each data block are defined in this
Appendix. The index that follows describes the types of variables stored in
each data block, program common block, and page numbers for a detailed defi-
nition of the contents. The data block names refer to the names output f{rom
the program when the DUMP option is used.

All page, section, equation and figure references refer to the USAF Sta-
bility and Control Datcom, revised April 1976. The column titled "Overlay”
defines the program overlay where the particular variable is calculated and
set in the data block. The common blocks and overlay structure are discussed

in Volume II,

C.1 INPUT AND COMPUTATIONAL DATA BLOCKS

DATA PROCRAM o

BLOCK PAGE COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY

A 162 WINGD Wing planform geometric parameters

AHT 166 HTDATA tftorizontal tail planform geometric parameters
AVFE 176 VTDATA Ventral fin geoﬁetric parameters

AVT 174 VTDATA Vertical tall geometric parameters

B 178 WINGD Flight condition parameters and subsonic wing

lift variables

BD 179 BDATA Subsonic body parameters

BDIN 182 BEDYIN Body inputs via namelist B@DY

BHT 183 HTDATA Flight condition parameters and subsonic hori-
zontal tail lift variables

C 184 WHAER® Subsonic wing pitching moment parameters

CHT 187 WHAER® Subsonic horizontal tail pitching moment
parameters

D 190 WHAER® Subsonic wing drag variables

DHT 192 WHAERY Subsonic horizontal tail drag variables

DUF 194 WHAER@ Subsonic wventral fin drag paraneters

DvT 196 WHAER® Subsonic vertical tail drag parameters

DWa 198 SUPDW. Supersonic downwash variables
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DATA PROGRAM
BLOCK PAGE COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY
DYN 199 P@WR Dynamic derivative variables for all speed
regimes and configurations
DYNH 203 BDATA Dynamic derivative variables for all speed
regimes and horizontal tail and horizontal
tail body configurations
F 207 FLAPIN Symmetrical and jet flap inputs via namelist
SYMFLP
Asymmetrical flap inputs via namelist ASYFLP
Transverse jet inputs via namelist TRNJET
Hypersonic flap inputs via namelist HYPEFF
FACT 212 WHWB Subsonic wing and horizontal tail parameters
FCM 213 SUPWH Subsoniec high-lift and contrel pitching moment
variables
FHG 214 SUPDW Subsonic high-lift and control hinge moment
variables
FLA 216 PAWR Subsonic high-lift and control asymmetrical
deflection variables
FLC 217 FLGTCD Flight condition variables input via namelist
FLTC@N
FLP 218 PPWR Subsonic high-lift and control lift coefficient
variables
GR 220 supwH ‘Ground effect variables
HB 222 WHWB Subsonic horizontal tail-body variables
HTIN 223 HTI ‘Horizontal tail inputs via namelists HTPLNF and
HTSCHR
HYP 225 BDATA Hypersonic control effectiveness parameters
JET 226 SUPDW Transverse-jet control parameters
LB 227 SUPDW Low aspect ratio wing and wing—body parameters
LBIN 230 PPAWER Low aspect ratio wing—body inputs via namelist
LARWE
@PTI 231 PPTIGN Case reference dimensional input via namelist
PPTINS
PW 232 P@WR Power effect variables, propeller power
Power effect variables, jet power
PWIN 238 P@WER Power effect variables input via namelists
PRPAPWR or JETPWR
SBD 239 SUPB@D Supersonic body variables
SECD 242 LEVELZ Transonic second level method parémeters
SHB 244 SUPWB Supersonic horizontal tail-body variables
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DATA PROGRAM
BLOCK PAGE COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY
SLA 245 SBETA Supersonic sideslip variables, all configura-
tions
SLAH 246 SBETA Supersonic sideslip variables, horizontal tail
: and horizontal tail-body configurations
SLG 247 SUPWH Supersonic wing variables
SPR 250 PPWR Supersonic high-1lift and control variables
STB 252 SBETA Subsonic sideslip variables, all configurations
STBH 255 SBETA Subsonic sideslip variables, horizontal tail
and horizontal tail-body configurations
STG 258 SUPWH Supersonic horizontal tail variables
STP 261 WBHCAL Supersonic wing bedy horizontal tail variables
SWB 262 SUPWB Supesonic wing-body variables
SYNA 263 SYNTSS Synthesis dimensions input via namelist SYNTHS
TCD 264 SUPDW Supersonic spanwise loading coefficient parame-
ters and high-lift and control drag variables
TRA 265 SBETA Transonic longitudinal and lateral directional
stability wvariables
TRAH 268 SBETA Transonic longitudinal and lateral directional
stability variables for horizontal tail and
horizontal tail body configurations
TRM 271 PPWR Subsonic trim variables for control device on
wing or tail
TRM2 272 PAWR Subsonic trim variables for an all movable
horizontal stabilizer
TRN 273 PPWR Transonic high-1lift and control variables
VT 274 VTI Twin vertical panel inputs via namelist TVTPAN
VFIN 275 VTI Ventral fin inputs via namelist VFPLNF and
VFSCHR
VTIN 277 VTIL Vertical tail inputs via namelists VTPLNF and
VISCHR
WB 279 WHWB Subsonic wing-body variables
WBT 280 WBHCAL Subsonic wing-hbodv-horizontal tail parameters
WGIN 281 WINGI Wing inputs via namelists WGPLNF and WGSCHR



C.2 OUTPUT DATA BLOCKS

The output data blocks contain the output results from the progran.

There exists an output array for each configuration summarized as follows:

OUTPUT DATA PROGRAM

BLOCK COMMON BLOCK CONFIGURATIONS/"ALUES

B@DY IB@DY Body Alone

WING ~ IWING Wing Alone

HT IHT Horizontal Tail Alone

VT IVT Vertical Tail Alone

VF IVF Ventral Fin Alone

BW IBW Body-Wing

BH IBH Body-Horizontal Tail

BV IRV Body-Vertical Tail-Ventral Fin*

BWH IBWH Body-Wing-Horizontal Tail

BWY IBWV Body-Wing—Vertical Tail-
Ventral Fin#*

BWHV IBWHV Body-Wing—Horizontal Tail-
Vertical Tail-Ventral Fin*

P@WR IP@WER Power Increments

DWSH IDVASH | Downwash values

*Configuration can include (1) Vertical Tail Only, (2) Ventral Fin Only,

or {3) both, depending upon the configuration.
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The arrangement of the output arrays is as follows:

ARRAY ELEMENTS

QUTPUT DATA BLOCKS
B@DY, WING, HT, VT, VF, BW,
BH, BV, BWH, BWV, BWHV

P@WR (Power Increments)

159

1-20
21-40
41-60
61-80
81-100

101-120
121-140
141-160
161-180
181-200

201-220
221-240
241-260
261-280
281-300
301-320
321-340
341-360
361-380

1-20
21-40
41-60
61-80
81-100

101-120
121-140
141-160

CONTAINS

Cp vs o

CL vs &

JCA

vs i

Vs W

Vs
Vs
vs

Vs

Vs
vs
vs
vs
Vs
Vs
vs
Vs

Vs

vs
Vs
Vs
vs

Vs

o



OUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS

161-180 ACnS vs &
181-200 Ac, vs @
- DWSH (Downwash Data) 1-20 qQu/q ., vs &
21-40 €vs
41-60 de/3n vs W

C.3 FLAP AND TRIM OUTPUT DATA BLOCKS

When running flap or trim cases, the output results are stored in output
data blocks which can be seen by using the "DUMP" control card. To conserve
program core, these results are stored in the dynamic derivative portion of

the configuration data blocks. The arrangement of these output arrays is as

follows:
SYMMETRICAL FLAPS

OUTPUT DATA BLOCKS "ARRAY ELEMENTS CONTAINS
B@DY 1-200 QCDI vs &, 5§
WING - 1-10 ACp, vs &
WING 11-20 ACyp vs &
WING : 21-30 ACLmax vs §
WING _ 31-40 ACDmin vs §
WING 41-50 (Acy ) vs s
WING 51-60 ChCIvs 8
WING 61-70 Chtsvs T8

CONTROL TABS

OUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS
BW 1-10 CFC’ Fc vs &
BH 1-10 ChC vs &
BV 1-10 Che vs ¢
BWH 1-10 AChCG vs §
BWHV ' 1-10 Ty vs 6
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ASYMMETRICAL FLAPS

QUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS
B@DY 1-200 Cq vs 0, 5
WING 1-200 Cypvs ®, 6
HT 1-10 5 -8R
HT 11-20 CE vs §
HT 21-31 Ch vs §

TRIM WITH CONTRCL DEVICES

OUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS
HT 1-20 CLuntrimmed vs ¢
HT 21-40 CQunttimmed vs &
HT 41-60 Cmuntrimmed vs §
VT 1-20 GTrim vs §
VT 21-40 AL im VS O
VT 41-60 &CL . wvs
MAXTrim
VT 61-80 Acp, . vs &
. ITrim
VT 8i-100 Coppin VS &
VT 101-120 Ch . s
«Trim
VT 121-140 Ch_ . vs §
o dTrim
ALL MOVABLE HORIZONTAL TAIL TRIM
OUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS
HT 1-20 HMyntrimmed vs @
HT 21-40 Srrim vs X
HT Tail Alone 41-60 CDTrim vs ¥
HT 61-80 CLTrim Vs ®
HT 81-100 Cmrrim vs &
HT 101-120 HMTpim Vs
VT - - 1-20 C vs o
Full DwBTTrim
VT : : 21-40 C vs €
Configuration LWBTTrim
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WING PLANFORM GEOMETRIC PROPERTIES
VARTABLE DEFINITION OF DATA BLOCK "A"

LOCATION V*m“jéf ENgﬁ‘gé“L‘NG REDF‘;;%SE"E COMMENTS / DEFINITIONS OVERLAY
1 ARIPE S’* Exposed inboard wing area 2, 18
2 AR@PE Sg* Exposed outboard wing area 2, 18
3 ARFVAL Sr* Exposed wing area 2, 18
4 ARREF S, Theoretical wing area 2, 18
5 ASPIPE AI* Exposed inboard wing aspect ratip2, 18
6 ASP@PE AG* Exp?sed outboard wing aspect 2, 18

ratio
7 ASP@VL A Exposed wing aspect ratio 2, 18
8 (Ac/x)w Wing chord station where A=0 2, 21
iw Wing maximum overall length 2, 21
10 CHRDRE C.= Exposed wing root chord 2, 18
11 GAMMA Y can™! (hy/2,) 2, 21
12 hH L.o4.1 hoh,1 - sketch (a) 2, 21
13 |Print FLAG - (DNPWBT)
14 Canard (logical)
= MACIPE E]* Exposed wing inboard MAC 2, 18
6 MACEE % Exposed wing MAC 2, 18
17 MACEPE CG* Exposed wing outboard MAC 2, 18
18 NDTCP o* Effective exposed wing aspect 2, 18
ratio
19 S o A(23) /A(21) 2, 18
20 YEFF hoh, | L,4,1 - sketch (a) 9
21 SSPNBY b /2 Semi~span of inboard theoreticall2, 18
panel
22 %3 p. 4.4.1-5 2, 21
23 SSPNEX b #/2 Semi-span of inboard exposed 2, 18
panel
24 *2 bohor [4.4.1 - sketch (a) 2, 21
25 TRATIP A Theoretical wing inboard taper |2, 18
ratio
26 TRTIPE 31* Exposed wing inboard taper ratic|2, 18
27 TRTZE Aw* Exposed wing taper ratio 2, 18
28 TRT@PE AG* Exposed wing outboard taper 2, 18
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VARIABLE DEFINITION OF DATA BLOCK "A"

LOCATION [ VARIABLE ENSC;’,LTSE)RL'NG REE:‘;;%SE“E COMMENTS /DEFINITIONS OVERLAY
29 LENGTH PR Exposed wing maximum overall 2, 18
length
30 XCNTEX X X distance from wing apex to 2, 18
50% wing MAC
31 YCNTEX v Exposed wing Y distance from 2, 18
body to MAC of total wing
32 YCNTIE ?}u Exposed inboard panel Y distance|2, 18
from body to inboard MAC
33 YCNTPE ;b* Exposed outboard panel Y-dis- 2, 18
tance from body to ocutboard MAC
34 SAEQGO A Exposed wing LE sweep angle, 2, 18
o .
degrees; effective LE sweep
angle for non-straight wings
35 Ap*® Angle in radians 2, 18
36 SIN AO* Trignometric sine of ﬁo* 2, 18
37 cos AD* Trignometric cosine of io* 2, 18
38 TAN % Trignometric tangent of ﬂO* 2, 18
39 (ho*)T Test value used in Sub. ANGLES |2, 18
Lo-45  |SAE025 A 25 Exposed wing quarter chord sweep|2, 18
46-51 SAE0S0 A 50 Exposed wing half chord sweep 2, 18
52-57 |SAE100 '1.00 Exposed wing T.E. sweep 2, 18
58-63 [SA1000 (lo)l Inbocard panel LE sweep 2, 18
64-69 [SA1025 (A 25)I Inboard pane! gquarter chord 2, 18
* sweep '
70-75 |SAI050 (A SO}I Inboard panel half chord sweep |2, 18
76-81 SAL100 (hl OO)I Inboard panel T.E. sweep 2, 18
82-87 |SA@000 (:\O)g Qutboard panel L.E. sweep 2, 18
88-93  |SA@025 (A ZS)G Outboard panel quarter chord 2, 18
- sweep
94-99  |SA@OS50 (n 50)g Outboard panel half chord sweep |2, 18
100-105 |SA@100 (A] 00)g OQutboard panel T.E. sweep 2, 18
106-111 [SAVSI (A )| User specified inboard panel 2, 18
m sweep
112-117 |SAVS@ (;\m)g User specified cutbecard panel 2, 18
sweep
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VARTABLE DEFINITICN

OF DATA BLOCK "A"

VARIABLE JENGINEERING CATCO
LOCATION N AME SYMBOL REFERENE“E COMMENTS / DEFINITIONS KOVERLAY
118 _ o Overall taper ratio 2, 18
119 ARIP SI Area of inboard panel 2, 18
120 A, Overall aspect ratio 2, 18
121 CBARI E} inboard panel theoretical MAC 2, 18
122 CBARR E} Wing mean aerodynamic chord 2, 18
123 (o Ci 4,1.3.% [|Aspect ratio classification 2, 18
124 (I+C|)x Aspect ratio classification 2
cos ALE
125 A(128)/A(124) Aspect ratio classification 2
126 () Inviscid zero lift angle of 4]
o' m=0
attack
127 Quc ) Inviscid max 1ift angle of 0
Lmax artack
M=0 |
128 {AR classification factor 2
129 RNFS R, Reynalds number of wing 0
130 7} Y distance from vehicle center- |2, 18
line to MAC of inboard panel
131 CLALPA Ci User defined Ci 0]
u -
132 CLMAX Cy User defined C, 0
_*max nax
133 Yg Y distance from vehicle center |2, 18
line to MAC of outboard panel
134 ALPHAO %, Zero lifr angle of attack 15
135 DAOET ﬁuO/Q Change in o, due to wing twist 15
136 VE ¥ distance from vehicle center 2, 18
line to total wing MAC
137 AQMBAO (uOH)/hO b,1.3.1 |Figure 4,1.3.1-5 15
138-143 |SWAFP Par 1,2,15
144 A“Cimax b,1.3.4 |Figure 4,1,3.4-21b 15
145 4 i -
5 CLmax/ to1.3.4 | Figure 4,1.3.4-21a 15
Lmax
146 Cy X 15
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VARIABLE DEFINITION OF DATA BLOCK "A™

VARIABLE |ENGINEERING DATCO .

LOCATION NAME SYMBOL REFERENE‘E COMMENTS / DEFINITIONS KOVERLAY

147-152 |A - d

7-15 ' LCLMX (ae)CLmax (aCLmax ao), egrees 15

-158 -

153-158 |AEJ (ae)J (aJ ao), degrees 15
159 c, L,1.3.4 |Figure L.1.3.4-24b 15
160 (1+C,)x | hor.3.h 15,24

AtanﬁLE

161 Ek X distance from wing apex to 2, 18
wing MAC quarter chord

162 b F

CNB g _bb /b 2, 18

163 A Inboard theoretical panel 2, 18
aspect ratio

164 aY'! Geometric parameters for fic- 2, 18

16 - ) ticious outboard panel of _

5 (bO /2) straight tapered wing; used to 2, 18
166 Cb' calculate wing pitching moments |2, 18
167 (sg*}' 2, 18
168 (Agﬁ)‘ 2, 18
169 (Agﬁ)t 2, 18
170 n 31
171 (CLa)I Inboard panel lift curve slope 15
172 (CLa)ﬁ Qutboard panel lift curve slope 15
173 8Xeg 2, 27
174 T@ve (t/c), User defined thickness ratio of |2, 18

inbcard panel, or total wing

175-180 |SATCM (1) Wing sweep at the maximum thick=|2, 18

t/c max .
ness chord station

181-186 |[SATCMY [(ﬁ)t/c Outboard panel sweep of the max-|2, 18

imum thickness chord station
max]g
187-192 |SATCMI [(n) Inboard panel sweep of the max- [2, 18
t/c . . -
imum thickness chord station
max]‘
193 2H X" W cos (azw) 2, 21
194 Ly fr-\(393)+(><R)H cos (cxiH) 2, 21
195 Xe X distance from wing apex to LE [2, 18

of total wing MAC
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HORIZONTAL TAIL PLANFORM GEOMETRIC PROPERTIES

VARIABLE DEFINITION OF DATA BLOCK "AHT"

VARIABLE |ENGINEERING DATCOM
LOCATION | YAT A0 SYMBOL REFERENCE COMMENTS /DEFINITIONS | JOVERLAY
1 ARIPE S, * Exposed inboard H.T. area 2, 18
2 AR@PE Sﬁ* Exposed outboard H.T. area 2, 18
3 AR@VAL Sr* Exposed H.T, area 2, 18
i ARREF S Theoretical H.T. area 2, 18
5 ASPIPE AI* Exposed inboard H.T. aspect 2, 18
ratio
6 ASP@PE Ag* Exposed outboard H.T. aspect 2, 18
ratio
7 ASPEVL Aww Exposed H.T., aspect ratio 2, 18
8-3 UNUSED
10 CHRDRE Er* Exposed H.T. root chord 2, 18
11-14 UNUSED
15 MAC I PE E}* Exposed H.T, inboard MAC 2, 18
16 MACJE E;V Exposed H.,T. MAC 2, 18
17 MAC@PE Ebﬂ Exposed H.T. dutboard MAC 2, 18
18 NDTCP g* Effective exposed H.T. aspect 2, 18
ratio
19 SPTIPE ry AHT (23)/AHT (21) 2, 18
20 UNUSED
21 SSPNBY bb/2 Semi-span of inboard theoretical} 2, 18
panel
22 UNUSED i
23 SSPNEX bb*/Z Semi-span of inboard exposed 2, 18
panel
24 UNUSED
25 TRATIP AI Theoretical H,T. inboard taper 2, 18
racio !
26 TRTIPE A5 Exposed H.T. inboard taper ratic| 2, 1§
27 TRTQE hw* Exposed H.T. taper ratio 2, 18
28 TRT@PE hg* txposed H.T. outboard taper 2, 18
ratio
29 LEMGTH J R Exposed H.T. maximum overall 2, 18
lengtn
30 XCNTEX PR X distance from H.T, apex to 504 2, 18
W i ﬂg MAC




VARIABLE DEFINITION OF DATA BLOCK "AHT"

LOCATION [ VARIABLE lENs%LTEERLtNG RE%TRES?E COMMENTS / DEFINITIONS OVERLAY
31 - |YCNTEX V;* Exposed H,T. Y distance from 2, 18
body to MAC of total H.T.
32 YCNTIE 7&* Exposed inboard panel Y distance|2, 18
' from body to inboard MAC
33 YCNT@E ?6* Exposed outhoard panel Y dis- 2, 18
tance from body to outboard MAC
34 SAEQQQ Ay Exposed H.T. LE sweep angle, 2, 18

degrees; effective LE sweep
angle for non-straight wings

35 A Angle in radians 2, 18
36 SIN Aoﬁ T |Trignometric sine Of-ﬁaf 2, 18
37 COS Ay Trignometric cosine of Ay* 2, 18
38 TAN ﬂoﬁ Triganetric tangent of AO* 2, 18
39 (M%) ¢ Test value used in Sub, AHNGLES |2, 18
4o-45 [SAEOD25 ﬁ*ozs Exposed H.T. quarter chord sweep{2, 18
46-51 SAEQS50 A*.SO Exposed H.T. half chord sweep 2, 18
52-57 |SAEI100 A*I.OO Exposed H,T. TE sweep 2, 18
58-63 |SA1000 (AO)I Inboard panel LE sweep 2, 18
64-69 [SA1025 (!\.25)i Inboard panel quarter chord 2, 18
sweep
70~75 SA1050 (ﬁ.SO)I Inboard panel half chord sweep |2, 18
76-81 SAI1100 (AI,OO)[ Inboard panel TE sweep 2, 18
82-87 |SAg000 (ﬁo)g Qutboard panel LE sweep 2, 18
88-93  |SAg025 (A.ZS)G Outboard panel quarter chord 2, 18
sweep
94~99 SAZ050 (A.SO)Q Qutboard panel half chord sweep {2, 18
100-105 |SAg100 (A].OO)g Qutboard pan81 TE sweep 2, 18
106-111 |SAVSI hm)l User specified inboard panel 2, 18
sweep
112-117 |SAvsg (Am)g User specified outboard panel 2, 18
sweep
118 AL Overall taper ratio 2, 18
119 ARIP S Area of exposed inboard panel 2, 18
120 A Overall aspect ratio 2, 18
121 CBARI c Inboard panel theoretical MAC 2, 18

L [
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VARIABLE DEFINITION OF DATA BLOCK "AHT"

LOCATION VA::&EEE ENS?’I:EELE)RLING REE;?L%S?E COMMENTS / DEFINITIONS . JOVERLAY
122 CBARR E} H.T. mean aerodynamic chord 2, 18
123 cl C; 4,1.3.4 |Aspect ratio classification 2, 18
124 (I+C])x Aspect ratio classification 2
cos ALE
125 AHT (128)/AHT (124) |Aspect ratio classification 2
126 (“0)M=0 Inviscid zero lift angle of 0
attack
127 (aCL ) Inviscid max 1ift angle of Q
max attack
M=0
128 AR classification factor 2
129 RNFS RF Reynolds number of H.T. 0
130 V} Y distance from vehicle center 2, 18
line to MAC of inboard panel
131 CLALPA Cg User defined Cj 0
o a
132 CLMAX Cq User defined C, 0
_*max max
133 Y@ Y distance from vehicle center {2, 18
line to MAC of outboard panel
134 ALPHAOQ ™y Zero lift angle of attack 16
135 DAOZT &uo/g Change in o, due to wing twist 16
136 Vﬁ Y distance from vehicle center |2, 18
line to total wing MAC
137 AOM@IAQ (aOH)/aO b,1,3.1 |Figure 4.1.3.1-5 16
138-14 ;
38-143 |SWAFP AE 1,2,16
144 daCy b,1,3.4 {Figure 4.1,3.4-21b 16
a
b ; -
145 Clax’ Figure 4,1.3.4-21a 16
C2max
146 C, X 16
max
AHT (145)
147- -
7-152 [ALCLMX (c.e)CLm (aCLmax aO), degrees 16
ax
153-158 AEJ (ue)J (aJ - ao), degrees 16
159 ¢, 4,1.3.4 | Figure 4.1.3.4-24b 16
160 (1+C,) x 4,1.3.4 16
Atanh
LE S
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VARTABLE DEFINITION OF DATA BLOCK "AHT"

LOCATION VARIABLE |ENGINEERING DATCOM

NAME SYmMBOL | REFERENCE COMMENTS / DEFINITIONS OVERLAY
161 Yﬁ X distance from H,T, apex to 2, 18
' H.T. MAC quarter chord
162 CNB ng b, # /b 2, 18
163 A, Inboard theoretical panel aspect}2, 18

ratio

164 ay! Geometric parameters for fic- 2, 18
165 USEA iiatant tapered n1y vsed to |20 18
166 Cb‘ calculate H.,T, pitching moments |2, 18
167 (sg*)' 2, 18
168 (Ag*)' 2, 18
169 (lﬁ*)' 2, 18
170 n 33
171 (CLQ)! Inboard panel lift curve slope 16
172 (cLa)g Qutboard panel 1ift curve slope 16
173 AXes 2, 22
174 T@VC (t/c)I . {user defined thickness ratio of |2, 18

inboard panel, or total wing

H.T. sweep at the maximum thick-|2, 18
ness chord station

175-180 [SATCM (A)t/c ax

1181-186 |[satcMg [ (n) Outbecard panel sweep at the max-{2, 18

c . . . ] .
t/ imum thickness chord station

max}g

187-192 |[SATCMI [(~) Inboard panel sweep at the max- |2, 1E

t/x imum thickness chord station

max]‘
193-194 UNUSED
195 Xa X distance from H.T. apex to 2, 18

LE of total H.T. MAC
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VENTRAL FIN PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK ™AVF"

VARIABLE [ENGINEERING| DATCOM
LocATION | YA A0 SYMBO L REFERENCE COMMENTS / DEFINITIONS JOVERLAY
1 ARIPE S,* Exposed inboard V.F, area 2, 18
2 ARPPE Sa* Exposed outboard V.F. area 2, 18
3 ARGVAL Sr* Exposed V,.F, area 2, 18
4 ARREF Sr Theoretical V.F. area 2, 18
5 ASPIPE A[* Exposed inboard V.F. aspect 2, 18
ratio
6 ASPBPE Ag* Exposed outboard V.F. aspect 2, 18
ratio
7 ASPAVL A ¥ Exposed V.F. aspect ratio 2, 18
8-9 UNUSED
10 CHRORE Cr* Exposed V.F. root chord 2, 18
11-14 UNUSED
15 MAC I PE E]* Exposed V.F. inboard MAC 2, 18
16 MAC@E E;ﬁ Exposed V.F. MAC 2, 18
17 MAC@PE E%* _ . |Exposed V.F. outboard MAC 2, 18
18 NDTCP a* Effective exposed V.F. aspect 2, 18
ratio
19 SPTIPE r - {AVF(23)/AVE(21) 2, 18
20 UNUSED
2] SSPNBY bb/2 Semi-span of inboard theoretical| 2, 18
panel
22 UNUSED
23 SSPNEX 'bb*/z Semi-span of inboard exposed 2, 18
panel
24 UNUSED
25 A Theoretical V.F. inboard taper |2, 18
ratio
26 TRTIPE A* Exposed V.F, inboard taper ratiof2, 18
27 TRTEE A Exposed V,F, taper ratio 2, 18|
28 TRT@PE PP Exposed V.F. outboard taper 2, 18
g .
ratio
29 LENGTH 2% Exposed V.F. maximum overall 2, 18
| length :
30 XCNTEX X X distance from V.F. apex to 50%|2, 18
V.F. MAC |
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VARIABLE DEFINITION OF DATA BLOCK "AVF"

LOCATION | VARIABLE |ENCINEERING RE[;’;LES*‘C"E COMMENTS / DEFINITIONS OVERLAY
31 YCNTEX V;* Exposed V.F. Y distance from 2, 18
body to MAC of total V.F.
32 YCNTIE ?}* Exposed inboard panel Y distancef2, 18
from body to inboard MAC
33 YCNT@E ?ﬁ* Exposed outboard panel Y dis- 2, 18
tance from body to outboard MAC
34 SAEQQQ ho* Exposed V.F. LE sweep angle, 2, 18
degrees; effective LE sweep
angle for non-straight wings
35 Ag* Angle in radians 2, 18
36 SIN Ag* Trignometric sine of g™ 2, 18
37 COS Ay* Trignometric cosine of Ay 2, 18
38 . | TAN A% Trignometric tangent of A * 2, 18
39 (hg*)p Test value used in Sub. ANGLES |2, 18
LOo-45 |SAE025- |- A 25 Exposed V.F. quarter chord sweep|2, 18
L6-51 |SAEQS0 A% 50 Exposed V.F, half chord sweep 2, 18
52-57 |SAE100 A% 00 Exposed V.F. TE sweep 2, 18
58-63 |[SA1000 (ﬂo)[ . | Inboard panel LE sweep 2, 18
64-69 |sA1025 | (: 25)[ Inboard panel quarter chord 2, 18
' sweep
70-75 SA1050 (A SO)I | Inboard panel half chord sweep 2, 18
76-81 |SAI100 (Al 00)I Inboard panel TE sweep 2, 18
82-87 |SA@000 (;'\O)ﬁ Outbecard panel LE sweep 2, 18
88-93 |sAg025 (A 25)g Qutboard panel quarter chord 2, 18
° sweep
94-99 |SAB050 | (A 50}g Outboard panel half chord sweep |2, 18
100-105 |SAd100 (AI 00)g Outboard panel TE sweep 2, 18
106-111 [SAVSI (Am)I User specified inboard panel j,2,18
sweep
112-117 |SAVS@ (Am)ﬁ User specified outboard panel 1,2,18
sweep
118 A Overall taper ratio 2, 18
r
119 ARIP s, Area of exposed inboard panel 2, 18
120 A, Overall aspect ratio 2, 18
121 CBARI . c, Inboard panel theoretical MAC 2, 18
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VARIABLE DEFINITION

OF DATA BLOCK "AVF"

ocuron [ SRSttt || commmms/omminons
122 CBARR E} V.F. mean aerodynamic chord 2, 18
123 cl C, 4.1.3.4 |Aspect ratio classification 2, 18
124 (‘*CI) X Aspect ratio classification 2
cos ﬁLE
125 AVT (128)/AVT (124) |Aspect ratio classification 2
126 (an) Inviscid zero 1ift angle of 0
0'M=0
attack
127 (acL ) Inviscid max lift angle of 0
max attack :
M=0
128 AR classification factor 2
129 RNFS Re Reynolds number of V.F. 0
130 ?} Y distance from vehicle center 2, 18
line to MAC of inboard panel
131 CLALPA Cga User defined Cga 0
132 CLMAX Cy | User defined Cgy 0
“Imax | - “Emax
133 Yg Y distance from vehicle center |2, 1§
136 ¥ . line to MAC of outboard panel _
134-137 UNUSED 2, 18
- W l.h
138-143 |[SWAFP Ayey .2
144-160 UNUSED
161 R% Distance from V.F. apex to V.F. {2, 18
MAC quarter chord
162 CNB g bb*/b* 2, 18
163 A Inboard theoretical panel aspectf2, 1§
ratio
164 INA Geometric parameters for fic- 2, 18
" ) ticious outboard panel of 18
165 (bO /2) straight tapered V. F.; used to 25
166 Cb' calculate wing pitching moments | 2, 1§
]67 (Sﬁ:':)i 2’ ]8
168 (Ag#) ! 2, 18
169 (%) ! 2, 18
170-173 UNUSED
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VARIABLE DEFINITION OF DATA BLOCK "AVF"

of total V.F. MAC

LOCATION VA:'::éE ENS?r:«ggRLING RET;;%S?E COMMENTS /DEFINITIONS JOVERLAY
174 T@EVC (t/c)| User defined thickness ratio of |2, 18
inboard panel, or total V.F.
175-180 [SATCM (A) V.F. sweep at the maximum thick-j2, 18
t/c max .
ness chord station
181-186 |SATCM@ [(A)t/c Outboard panel sweep at the max-|2, 18
imum thickness chord station
max]g
187-192 |SATCHI [(A)t/c Inboard panel sweep at the max- |2, 18
imum thickness chord station
max]!
193-194 UNUSED
195 Xe X distance from V.F. apex to LE |2, 18
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VERTICAL TAIL PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AVT"

VARIABLE JENGINEERING DATCOM
LOCATION | "“ (A ME SYMBOL | REFERENCE COMMENTS / DEFINITIONS OVERLAY
1 ARIPE S Exposed inboard V.T. area 2, 18
2 AR@PE Sy Exposed outboard V.T. area 2, 18
3 AR@VAL Sr* Exposed V.T. area 2, 18
N ARREF Sr Theoretical V.T. area 2, 18
5 ASPIPE AI* Exposed inboard V.T. aspect 2, 18
ratio
6 - ASP@PE Ag* Exposed outboard V.T. aspect 2, 18
ratio
7 ASPEVL Awﬁ Exposed V.T. aspect ratio 2, 18
8-9 UNUSED
10 CHRDRE Cr* | Exposed V.T. root chord 2, 18
11-14 UNUSED
15 MAC I PE E}* Exposed V.T. inboard MAC 2, 18
16 MAC@E E;v Exposed V,T. MAC 2, 18
17 MACBPE Eéa Exposed V.T. outboard MAC 2, 18
18 NDTCP a® ffective exposed V.T., aspect 2, 18
ratio
19 SPTIPE % AVT(23) /AvT (21) 2, 18
20 UNUSED
21 SSPNBY bb/Z ' Semi-span of inboard theoretical| 2, 18
panel
22 UNUSED
23 SSPNEX bb*/Z Semi-span of inboard exposed 2, 18
panel
24 UNUSED
25 AI Theoretical V.T. inboard taper 2, 18
ratio
26 TRTIPE AI* Exposed V,T. inboard taper ratio|2, 18
27 TRTHE PRE Exposed V.T. taper ratio 2, 18
W !
28 TRTGPE Agﬂ Exposed V.T. outboard taper 2, 18
ratio
29 LENGTH R Exposed V.T. maximum overall 2, 18
length
30 XCNTEX X X distance from V.T. apex to 50%2, 18
V.T. MAC -
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VARIABLE DEFINITION

OF DATA BLOCK "AVT"

LOCATION | VAR ABLE JEN G R NG| ErEReacE COMMENTS / DEFINITIONS OVERLAY
31 YCNTEX V;* Exposed V.T. Y distance from 2, 18
: body to MAC of total V.T.
32 YCNTIE ?}* Exposed inboard panel Y distancef2, 18
from body to inboard MAC
33 YCNTPE Yy Exposed outboard panel Y dis- |2, 18
tance from body to outboard MAC
34 SAEQQQ Ay Exposed V.T. LE sweep angle, 2, 18
. degrees; effective LE sweep
angle for non-straight V.T.
35 B Angle in radians 2, 18
36 SIN & Trignometric sine of'ﬂO* 2, 18
37 COS Ay* Trignometric cosine of Ry 2, 18
38 TAN A Trignometric tangent of Ag* 2, 18
39 (AO*)T Test value used in Sub, ANGLES |2, I3
Lo-45 |SAE025 A 25 Exposed V,T. quarter chord sweep] 2, 1€
Le-51 SAEQS0 A 50 Exposed V.T. half chord sweep 2, 18
52-57 SAE100 ﬁf} 00 Exposed V.T. TE sweep 2, 18
58-63 - |SA1000 (ﬁo)l Inboard panel LE sweep 2, 18
64=-69 |SAI025 (A 25)| inboard panel quarter chord 2, 13
* sweep
70-75 SA1050 (o SO)I Inboard panel half chord sweep 2, %
76-81 SAL100 (11 OO)i inboard panel TE sweep 2, 1%
82-87 [SAg000 (ﬂo)g Outboard panel LE sweep 2, 18
88-93 |SA@025 (A 25)9 Outboard panel quarter chord 2, 18
) sweep
94-99  |SAG050 (a 50)5 Outboard panel half chord sweep |2, 18
100-105 |SA@100 (il OO)G Qutboard panel TE sweep 2, 18
106-111 |SAVSI (_lm)I User specified inboard panel 1,2,18
sweep
112-117 |SAVSH (‘.m)Gi User specified outboard panel 1,2,18
sweep
118 A Overall taper ratio 2, 18
119 ARIP SI Area of exposed inboard panel 2, 18
120 A Overall aspect ratio 2, 18
121 CBARI <, Inboard panel theoretical MAC 2, 18
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VARIABLE DEFINITION

OF DATA BLOCK "AVT"

176

LocATION VARIABLE ENSC;L:J;E)RLNG REE;?L(E:SE‘E COMMENTS / DEFINITIONS OVERLAY
122 CBARR < V.T. mean aerodynamic chord 2, 18
123 cl o 4.1.3.4 |Aspect ratio classification 2, 18

- 124 (]+C]) X Aspect ratio classification 2

cos ﬁLE
125 AVT (128)/AVT (124) |Aspect ratio classification 2
126 YO N Inviscid zero lift angle of 0
0’ M=0
attack
127 (aCL ) Inviscid max lift angle of 0
max attack
M=0
128 AR classification factor 2
129 RNFS RF Reynolds number of V.T. 0
130 7} Y distance from vehicle center |2, 18
line to MAC of inboard panel
131 CLALPA Ca, User defined Cp_ 0
132 CLMAX Cq User defined C, 0
“imax , max
133 Yg Y distance from vehicle center |2, 18
136 7 line to MAC of outboard panel

134~137 UNUSED 2, 18
8"' i
138-143 |SWAFP NAFI 1,2
144-160 UNUSED
161 ?ﬁ Distance from V.T. apex to V.T. |2, 18

MAC quarter chord
6 1 ks
162 CNB Ng b, #/b 2, 18
163 A Inboard theoretical panel aspect|2, 18
ratio
164 NG Geometric parameters for fic- 2, 18
16 " ; ticious outboard panel of 14-
165 (bO /2) straight tapered V.T.; used to 25
166 Cb' calculate wing pitching moments | 2, 18
]6? (SB:':)l 2, lﬂ
168 (Ag=) ! 2, 1
169 () 2, 18
170-173 UNUSED




VARIABLE DEFINITION OF DATA BLOCK "AVT"

of total V,T. MAC

VARIABLE |ENGINEERING| DATCOM
LOCATION "0 0E SYMBOL REFERENCE COMMENTS / DEFINITIONS IOVERLAY
174 T@VC (t/c)l User defined thickness ratio of |2, 18
inboard panel, or total V.T.
175-180 |SATCHM (A) V.T. sweep at the maximum thick-]2, 18
t/c max .
ness chord station
181-186 [SATCM@ [(A)t/ Outboard panel sweep at the max-|2, 18
N imum thickness chord station
max]g
187-192 |SATCMI f(n) Inboard panel sweep at the max- |2, 18
t/c . . .
imum thickness chord station
max]I
193-194 UNUSED
195 XR X distance from V.T. apex to LE |2, 18
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FLIGHT CONDITIONS AND SUBSONIC WING AERODYNAMICS
VARIABLE DEFINITION OF DATA BLOCK "B"

OVERLAY]

VARIABLE |ENGINEERING| DATCO
LOCATION | VARIASS SYMBOL REFERENGCE COMMENTS  DEFINITIONS
] MACH M Mach number 0

2 BETA B8 Mach number parameter 0

3-22 [cL )J] Incompressible wing lift 0
w coefficient

M=0
23-42 | ALSCHD | « aenn * 2, 4

43 ACCLMX lac, Maximum 1ift angle of attack 15
max

Ly CCLMAX | CL o ax Maximum 1ift coefficient 15

. i ! , Ref. ]

45 CNAARF (CNaa)REF 4,1.3.3 {lIncrement in CJ at C| 5

L6 {CDO)w Wing zero lift drag coefficient | 3

L7 (Cmo)w Wing zero lift pitching moment 31

coefficient
L8 (CLG)M=O Wing incompressible lift curve Q
s lope

L9 ALPHEM | oy Wing zero 1ift angle of attack 15

M

at Mach
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SUBSONIC BODY
VARIABLE DEFINITION

PARAMETERS
OF DATA BLOCK "BD"

LOCATION VASLAEELE ENS{EEERLING REE:?;ES& COMMENTS / DEFINITIONS OVERLAY
] g Total body length 4,6,
23
2 Xg X distance from body nose to max|4,6
max cross section area
3 S ax Body maximum cross sectional 4,6
area
4 S 6
LHOSE
5 2,6
nose
6 o L,o2.1.1 Body cross-sectional area at XO
7 Xo ho2.1.1 X station where flow ceases to 6
be potential
| 2w 10
‘g KZ-KI Lo2.1.1 Figure 4,2,1.1-20a 6
10 (CDO)B Body zero lift drag coefficient 6
11 o X - X-station of body nose 1
12-29 UNUSED nose _
30 ,(LAF)H 10
31 (Lyeln 10
32 UNUSED
33 Xe6™m Xeq '
34-54 UNUSED
55 (?./R)B 4,6
56 Sa Body max. cross. area 4,6
57 Sy Body base area 4,6
58 (ax)H 10,28
59 (CDF)DB Body zero lift skin friction 4,6
drag coefficient based on 5
max
60 Co Body zero lift base drag coef- |4,6
b ficient based on §
Ref
61 Coo Body zero 1ift drag coefficient | 4,6
based on S
Ref
62 (Cm ) Body zero lift pitching moment |4,7
o B coefficient
63 (6Xpe )y 10,28
bl (ZAC)H 10,28
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VARITABLE DEFINITION

OF DATA BLOCK "BD"

VARIABLE ]ENGINEERING

DATCOM

LOCATION | "% A mE SYMBOL | REFERENCE COMMENTS /DEFINITIONS OVERLAY
65 X, |
66 AX Distance from wing apex to LE of| 2,20

wing exposed root chord
67 AX.q Xeg= %y~ X, 2
68 Ze 2
69 Xnc 0
70 ZAC 0
71 (&XAC)W 0
72 L”F o]
73 Lag 0
74 Zy ]
75 (2g/dg) Body fineness ratio L, 6
76 n 4,2,1.2 |Figure 4.2.1.2-35a 6
77 (aiJu User defined wing incidence 1
78 sin (ai) 2
79 cos (a;) 2
80 tan (ai)w 2
81 aq 1,4
82 ZCG Used defined Zog 1
83 X<, 0,20
84 (aX 4y, 10, 28
85 (db)max Max body diameter 4,6
86 db Base diameter 4,6
87 dg Body diameter 2
2

88 /;«Z” Ca_ox 4.2.1.2 { Eqn. 4.2.1.2-2 6
89 &XH Distance from H,T. apex to LE
30 QBRF of HT exposed root chord 4,6
9l (Ri)B 4,6
92 EFB Body skin friction coefficient 4,6
93 SS Body wetted area 6
94 NALPHA 4,6

I
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VARIABLE DEFINITION OF DATA BLOCK "BD"

LOCATION VA:LA:EE ENgLngRLING RE[;':TR%SEAE COMMENTS / DEFINITIONS OVERLAY
95-11k4 (cDa)wBJ 10
115-134 (Cme ) gA b
135-154 (Cq, ! 4.2.1.2 |Figure 4.2.1.2-35b 6
155=-174 (CLP)J Potential flow 1lift term )
175-194 ~dS/dX 6
195-214 {CLV)J Vortex lift term 6
215-234 (Cp. ), 4,6
235-254 (cchP)JBA b
255-27h ap 2,20,

275 Sp Body Planform Area 25

276-295 (CDN)wB C., €, and C_ of body segment | 4,6,
296-315 (CLN)wB f?om ﬁose tiz to leading edge 19
3‘?_335 (cmN)NB of exposed wing
i;;_;ii EE?N;HB CD, CL and Cm of body segment 4,6,
376-395 (c N)HB from nose tip to leading edge 19

TN"HB of exposed H.T.
535 (b/2-b+/2) 7,20
536-660 UNUSED

661-680 (Cny) Jpa b
681-700 (CNp) jga b
701-720| X@L X/LReF 4
721-740| ZP@L 2'/LRef 4
7h1-760| zP zZ! 4

761 (Xae )y 10,28
762 Zhe 10,28
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BODY INPUT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "BDIN"

LOCATION “'Aflfjés ENSEEBRL'“G REE:‘:L%SQE COMMENTS / DEFINITIONS OVERLAY
1 NX Input via NAMELIST BODY
2=21 A Xi
22-41 Si
42-61 P Pi
62-81 R Ri
82-101 | zu Z,,
102=-121 ZL z
Lj
122 BNOSE
123 BTAIL
124 BLN EN
}2§; BLA iA
126 DS d
S
127 TYPE Y
128 METHOD ’
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FLIGHT CONDITIONS AND SUBSONIC HORIZONTAL TAIL AERODYNAMICS

VARTABLE DEFINITION OF DATA BLOCK "BHT"

LoCATION [VAR B LE e R N G ereRearE COMMENTS /DEFINITIONS OVERLAY
! MACH M Mach number 0
2 BETA 8 Mach number parameter 0

3-22 [(CLw)J] Incompressible HT lift coeffici-] O

M=0 ent
23-42 ALSCHD o dseup ¥ 2,10,
16
43 CACCLMX ol Maximum 1ift angle of attack 16
Ly CCLMAX A CL .o - Maximum 1ift coefficient 16
4 NAAR 1.3, i , ref.
5 CNAARF (cNau)Ref 4.1.3.3 |lIncrement in C at CLmax re 16
L6 (CDO)w HT zero lift drag coefficient 5
47 (Cmo)w HT zero lift pitching moment 33
coefficient

L8 (CLa)M=0 HT incompressible 1ift curve 0
slope

49 ALPH@M g, HT zero lift angle of attack at 16

Mach
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SUBSONIC WING PITCHING MOMENT PARAMETERS
VARIABLE DEFINITION OF DATA 8LOCK "C"

LOCATION VA::N?EE ENSLTESIL!NG Rg‘;;‘éga COMMENTS /DEFINITIONS JOVERLAY
] Cmo' CmDR Lol 4,0 User defined zero lift Cm 31
2 Cmo L.1.4,1 |User defined zero lift Cp of 31

TiP outboard panel
3 Cmop/ Cmoy=0 Figure 4.1.4,1-7 31
ACm /0 b1, 4,0 Cm, Change due to unit wing 31
twist
5 Cmg, TSNS [ (oS 31
6 Xac/c 4.,1.4,2 |[Distance from wing apex to the 31
r a.,c, in root chords

7 dcm/ch L,1.4,2 |Eqn. 4.1.4.2-c 31

8 Crng borob,2 31

9 A, tan Az | 41403 31

10 tan AS/B 4,o1.4.3 31

11 g/tan Ag 4,1.4.3 31

12 A? tan AOI 4,1.4.3 Inboard pane! 3]

13 tan L, /8 4,1.4.3 [lnboard panel 31

14 8/tan Y L,o1.4.3 Inboard panel 31

15 Agtan ﬁoG 4,1.4,3 |[Outboard panel 31

16 tan ﬁog/ﬁ 4,1,4,3 |Outboard panel 31

17 B/tan ﬁog 4,1.4,3 [Outboard panel 31

18 (XaC/cr)! 4,1.4.3 |Inboard panel 3]

19 (Xac/cr)ﬂ 4.,1.,4,3 |Outboard panel 31

! 1

20 (Xac)ﬁ/cr' Lo1.4.3 3

21 g L,1.4,3 |Eqn. 4,1,4.3-F 31

22 (Xx../C) 4.1.4,3 Wing normalized X at 90 degreep 31

thr angle of attack
x=90° £

23 ¢ 4.1.4.3 |Figure 4.1.4.3-21b 31

24 (]+C3)A x| 4.1.4,3 31
tan A% ?

Q

25 6(Xep/C ) b1 b3 [Figure 4,1.4,3-21b ¢ -22a 31

26 (XEP/Cr)] 4,1.4,3 |Figure 4,1.4,3-21a |

27 (Xcp/C.) | 41403 | Egn. 4o1.4.3-b 3

CLHax
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VARIABLE DEFINITIOM OF DATA BLOCK “C"

toCATION | VARIABLE E”ﬁ‘:ggﬁ’“‘:’ REDF‘E‘LES?E COMMENTS / DEFINITIONS OVERLAY
-28 sinag bol.b.3  Jag from 4.1.3.4 31
max max
29 tanachax 4,1.4.3 31
30 (xcp/cr) Lo1.4,3 |Egn. b4.1.4.3-c 31
ref
31 sin a L,1.4.3 31
32 cos a 4ov.4.3 31
33 tan a L,o1,4.3 31
34 A cos | Lo1.4.3 3]
35 'tano{/ ho1.4.3 3]
tanac
¢ Lmax .
3 Bhef L.4.3 31
37 4,1,4.3 |Aspect ratio index, Figure 31
b,1.4,.3-24a
38 a(xCP/cr)q Lo1.b4.3 31
39 a(XCP/Cr)E h.¥fﬁ.3 31
40 4,1.,4,3 |[|Stability index, Figure 31
Sl ha1.b.3-22b
L a(xcp/cr) 4.1.4.3 31
1‘2 faYe 4 L'. I a'h'.3 . 31
43 a(xcp/cr) 4o1.4.3 31
/Ao
b (Xp/C) | 4al.he3 31
45 UNUSED
46 tan acy ) 4,1.4,3 31
/tan a
L7 TEMP2 | tan ac bol.4.3 31
ma A
/taz_aref
48 ¢ /T, 4.1.4.3 i
b9 (x.p/C,) b,1.4.3 31
84
ref
50 (XCP/Cr)3 4,1,4,3 31
a
ref
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VARIABLE DEFINITION 0OF DATA BLOCK "C"

VARIABLE |ENGINEERING| DATCOM vip
LOCATION | "™\ AME SYMBOL REFERENCE COMMENTS / DEFINITIONS [OVERLAY
: b1k, 31
51 (><CP/cr)Ii 1.4.3

ref
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SUBSONIC HORIZONTAL TAIL PITCHING MOMENT PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "CHT"

VARIABLE

ENGINEERING

DATCOM

LOCATION | YAZ B0 SYMBOL REFERENCE COMMENTS / DEFINITIONS OVERLAY
| Crg? CmOR 4,1.,4.1 |User defined zero 1ift C_ 33
2 cmOTlP holoh, User defined zero lift Cy of 33

outboard panel
(Cng) g/ (Cmo) g Figure 4. 1.4.1-7 33
aCmO/e Lo1,4.1 crrlo change due to unit HT 33
twist
5 Cong Lot 4.0 Cmo 33
) xac/cr 4.1.,4,2 |Distance from HT apex to the 33
a,c, in root chords
7 de/dCL 4,1.4.2 {eEgn. 4.1.4.2~c 33
8 Cong Lov,b4.2 33
9 A, tan A% L,o1.4.3 33
10 tan !‘-.é/ﬁ L,o1.4,3 33
11 3/tan AX Lol.4.3 33
12 Aj tan Ao Loy, 4.3 Inboard‘pane] 33
13 tan ADI/B h.}fQQB Inboard panel 33
14 8/tan AOI bho1.4.3 Inboard panel 33
15 Agtan AOG L.t.4,3 |[Outboard panel 33
16 tan Aog/s 4L,1.4,3 |Outboard pane| 33
17 g/tan AOG L,1.4.3 Outboard panel 33
18 (Xac/cr)l bol.4.3 inboard panel 33
19 (Xac/cr)g 4.1.4,3 |Outboard panel 33
20 (X, dg/cr | Betohe3 33
21 < b,1.4,3 |Egn. 4.1.4.3-f 33
22 (XCP/Cr) L,1.4.3 HT normalized X at 90 degrees | 33
«=90° angle of attack
23 C3 Lol.b.3 Figure 4.1.4.3-21b 33
24 (I+63)A x| 410803 33
tan Ag
25 6(Xep/C, ) { hol.4.3 | Figure b,1.4.3-21b & -22a 33
26 (xcp/cr)I L,1,4,3 |Figure 4.1.4,3-21a 33
27 (XCP/Cr) 4,1.,4,3 |Eqn. 4.1.4.3-b 33
L CLHF—\X
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VARIABLE DEFINITION OF DATA BLOCK "CHT"

LOCATION VA:?:EE EN&L’;‘;S‘{'NG RE%L(E:S?E COMMENTS / DEFINITIONS OVERLAY
28 i L.o1.4.3 from 4,1.3.4
s:naCLmax - achax pm 33
29 tanag Lo1.4.3 33
L -
30 (xcp/cr) 4,1.,4,3 |Egn. b4.1.4.3-c 33
ref
31 sin o Lol.b.3 33
32 cos o 4o1.4,3 33
33 tan a ho1.4.3 33
34 A cos A Lo1.4.3 33
35 |tan ./ hol.b4.3- 33
tanag |
max
36 Cpef h,1.h,3. 33
37 4,1.4,3 |Aspect ratio index, Figure 33
Lol.4,.3-24a
38 a(xcp/cr}L h.l,h:3 33
39 a(xcp/cr)3 ho1b.3 33
L0 E,1.4.3 Stability index, Figure 33
4o1.4.3-22b
L Q(XCP/Cr) Lol.4.3 33
42 A Lot.4.3 33
43 ﬂ(xcp/Cr) hol.4.3 33
/A
Ly (xCP/cr)J L,o1.4.3 33
45 UNUSED
L6 tan ag | bo1.4.3 33
/tan o
L7 TEMP2 | tan agy Lol.b4.3 33
md A
/tan o
_ ref
48 Cr/Cr Lo, 4,3 33
49 (XCP/Cr) hol.4.3 33
“ref
50 (xcp/cr'J3 4o1,4,3 33
ref
I
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VARIABLE DEFINITION OF DATA BLOCK "CHT"

VARIABLE |[ENGINEERING DATCOM v
LOCATION | I NAME SYMBOL REFERENCE COMMENTS/DEHNl“ONS IOVERLAY
C 4.1.4, 33
51 (Xep/C L)y 3
o
ref
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SUBSONIC WING DRAG PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "D"

ENGINEERING

LOCATION SYMBOL REFERENCE COMMENTS / DEFINITIONS
1 R!
2 2/k A{16) /ROUGFC
3 $*/8 Ratio of exposed wing to refer- | 3
ence areas
L Ry Figure 4,1.5.2-53 3
5 RI Figure 4,1.5.2-53 3
6 (Ry) g 3
7 (Ry), 3
8 R er)g A201) (R ep)g 3
9 (R gr) | A201) (R co)y 3
10 Cf Wing skin friction coefficient 3
11 Cr, Inb2ard parel skin friction 3
coeificient
12 Cfg Gutboarq parel skin friction
coefficient
13 R < Figure b.1.5.1-285 3
14 R 3
15 (Ri}I 3
16 (Rz)g 3
17 RN 3
18 (RN)I inboard panel Reyrzlds number 3 .
19 (RN)g Qutboard panel Reynolds number 3
20 CDD Wing zero lift drag coefficient 3_
21 (CDO)I Inboard pane!l Cog 3
22 (CDG)G Outboard panel Cy, 3
23 (RLS)i Inboard panel RLg 3
24 (RLS)g Qutboard pane] RLS 3
25 (LCDL)J 3
26 RLER 3
27 RU 3
28 A)/cos ﬂLE 3
29 R Figure b.1.5.2-53 3
30 e Figure 4.1.5,2-i 3




VARIABLE DEFINITION OF DATA BLOCK "D"

VARIABLE [ENGINEERING| DATCOM
LOCATION NAME SYMBOL REFERENCE COMMENTS /DEFINITIONS OVERLAY
31 BA BA 3
32 BW BW 3
33 v 3
34 CDL 3
35 CDJ Wing drag coefficient 3
36-55 (CDL)J Wing induced drag coefficient 3
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SUBSONIC HORIZONTAL TAIL DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "DHT"

—

tocaTioN |VARIABLE EN&L’;’;&“L'NG REE;?;%S?E COMMENTS /DEFINITIONS OVERLAY
] R 5
2 2/k AHT (16) /ROUGFC 5
3 S% /S Ratio of exposed HT to refer- 5
ence areas
4 Rg 4,1.5,2 |Figure 4,1,5.2-53 5
5 R[ L,1.5.2 Figure 4.1.5.2-53 5
6 (Rv)g 5
7 (Ry), 5
8 (RLER)G AHT (201) = (RLER)G 5
9 (RLER) | AHT (201)% (R co) | 5
10 Cf HT skin friction coefficient 5
11 Ce Inboard panel skin friction 5
cecefficient
12 Cfg Outboard panel skin friction 5
coefficient
13 RLS Lo1.5. Figure 4.1.5,1-28b 5
14 R 5
15 (Ry), 5
16 (Ry) g 5
17 RN 5
18 (RN)I Inboard panel Reynolds number 5
19 (RN)G Qutboard panel Reynolds number 5
20 Cog HT zero 1ift drag coefficient 5
21 (CDG) Inboard panel Cog 5
22 (CDO) Outboard panel Cpy, 5
23 ( ) Inboard panel RLS 5
24 ( )ﬁ Qutboard panel RLS 5
25 (QCDL)J 5
F 5
26 R er AHT (201) (RLER)[ :
27 RU
28 AX/cos ALE 5
29 R 4.1.5.2 |Figure 4.1.5.2-53 5
30 e b, Figure 4.1.5.2-i _U

]




VARIABLE DEFINITION OF DATA BLOCK "DHT"

LocATION [VARIABLE N e R ING | ereheome COMMENTS / DEFINITIONS OVERLAY
31 BA BA 5
32 - BW BW 5
33 V 5
34 CoL 5
35 Cp, HT drag coefficient 5
36~55 (CDL)J HT induced drag coefficient 5
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SUBSONIC VENTRAL FIN

VARIABLE DEFINITION OF

DRAG PARAMETERS
DATA BLOCK "DVF"

LOCATION [VARIABLE [N G R NG | e erERe | COMMENTS,/ DEFINITIONS OVERLAY
| R 8
2 2./k AVF (16) /ROUGFC 8
S*/S Ratio of exposed VF to refer- 8
ence areas
4 Ry h,1,5.2 |Figure 4.1.5.2-53 8 |
5 R, 4.1.5.2 |Figure 4.1.5.2-53 8 |
6 R,) g 8 :!
7 (RV)! 8 :
8 R er)g 8
3 ®er)y 8
10 Ce V.F. skin friction coefficient 8
LR Cf, inboard panel skin friction 8
coefficient
12 Cfy Outboard panel skin friction 8
coefficient
13 RLS 4,.1.5.1 Figure 4.1.5.1-28b 8
14 R 8
15 (Ry), 8
16 (Ry)g 8
17 RN 8
18 (RN)I inboard panel Reynolds number 8
19 (RN)g Outboard panel Reynolds number 8
20 CDO VF zero lift drag coefficient 8
21 (CDO)I Inboard panel Cp, 8
22 (CDO)g Outboard panel Cpg 8
23 (RLS)I Inboard panel R . 8
24 (RLS)G Outboard panel R, ¢ 8
25 (acp, ) 8
26 RLER 8
27 Ry 8
28 AX/cos ALE 8
29 R 4.1.5.2 |Figure 4.1.5.2-53 8
30 e 4.1.5.2 |Figure 4.1.5.2-i L
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VARIABLE DEFINITION OF DATA BLOCK “DVF"

VARIABLE [ENGINEERING| DATCOM
LOCATION | VARLABL srnsor Ol RereREacE COMMENTS / DEFINITIONS OVERLAY
31 BA BA 8
32 BW BW 8
33 Vv 8
34 CDL 8
35 Cpy VF drag coefficient 8
36-55 (CDL)J VF induced drag coefficient 8
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SUBSONIC VERTICAL TAIL DRAG PARAMETERS

VARIABLE DEFINITIOM OF DATA BLOCK "DVT"

LocaTion | VARIABLE ENS;!\TSETNG Rﬁ?é‘éﬁ’& COMMENTS / DEFINITIONS OVERLAY
1 R 8
2 L/k AVT (16) /ROUGFC 8
3 S‘*’/Sr Ratio of exposed VT to refer- 8

ence areas
l Ry 4,1,5.2 |Figure 4.1.5.2-53 8
5 RI b,1.5.2 |Figure 4,1,5.2-53 8
6 Ry)g °
7 (R, 8
8 R er)g 8
9 (RLER)I 8
10 CF V.T. skin friction coefficient 8
11 Cfy Inbocard panel skin friction 8

coefficient
12 Cfg 0u£bo§r§ panel skin friction 8

coefficient
13 R o 4L.1.5.1 {Figure 4,1.5.1-28b 3
14 R, ' 8
15 (R}, 8
16 (RE)G 8
17 RN 8
18 (RN)I Inboard panel Reynolds number 8
19 (RN)g Outboard panel Reynolds nunber 8
20 Cpg VT zero lift drag coefficient 8
21 (CDO), Inboard panel Cp, 8
22 (CDO)g Outboard panel Cp, 8
23 (RLS)I Inboard panel R ¢ 8
24 (RLS)G Outboard panel R . 8
25 (&CDL)J 8
26 R eR 8
27 Ry 8
28 Al/cos ALE 8
29 R 4,1.5.2 |Figure 4.1.5.2-53 8
30 e 4.1.5.2 |Figure 4.1.5.2-i fi_;
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VARIABLE DEFINITION OF DATA BLOCK "DVT"

LocaTioN [VAR L E e e O aerersom COMMENTS /DEFINITIONS OVERLAY
31 BA BA 8
32 BW BW 8
33 Vv 8
34 Co, 8
35 Coy VT drag coefficient 8

36-55 (CDL)J VT induced drag coefficient 8
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SUPERSONIC DOWNWASH VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “DWA"

LOCATION [VARIABLE JENGINEERING] DA o COMMENTS / DEFINITIONS OVERLAY
1 MACH M Mach number 21
2 BETA R Mach number parameter 21
3 X(1) 2%, /8, LoL i 21
b x(2) 2X, /8, boh, 21
5 Y (1) 2Y | /bw L 4,1 21
6 Y{(2) 2Y2/bw L4, 21
7 Z(1) ZZ]/bw 4 b1 21
8 z(2) 22, /bw bob, 21
9-28 ALPHA o) + o 21
29-68 ZE [ (22/bw) e dlbabial 21
1,3
69-70 DHB [Zh/aBbw] Lioh 21
71-108 | UNUSED 1,7
109-128 | DEPAVG (as/aa)J L b4 1 21
AVG _
129-168 | SDW {aa/aa)]’2 b o4 21
169-188 | CLANL |C( | 21
189-208 | M (MJ)H Mach number at horizontal tail 21
209 ZWAKEC Zw/E} 21
210-229 | zC Z, 21
230 DELQY (aq/q)g 21
231 DLE j-__aJ-éLE 21
232 DELTAZ 8z 21
233 XSUR XSurvey 4.4, X at survey plane 21
234 THETA 4 L 4,1 Shock wave angle, Figure 21
Lk, 1-73
235 DELTE 8¢ 21
236 THETE 8¢ 21
237 JDETCH 21
R
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DYNAMIC DERIVATIVE VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "DYN"

VARIABLE

ENGINEERING

DATCOM

COMMENTS /DEFINITIONS

LOCATION |7 AME SYMBOL REFERENCE ORI AY
] CMQMFB (cmq)Hfb 7.1.1.2 |Egn. 7.1.1.2-b 43
2 CMQ2 (Cm.) 7.1.1.2 |Low speed wing pitching deriva- | 43

q'M=.2 tive (M=.,2)
3 UHUSED
4 CLG CLg 7.1.4,1 Figure 7.1.4.1-6 43
5 F8N Fg(N) 7.1.4,2 |[Figure 7.1.4.2-9 43
6 CHMEG Cmog 7.1.4.0) Figure 7.1.4.,1-6 43
7 CHADPP Cr'n'& ?.1_.4.2 Eqn. 7.1.4.2-b _ _ 43
8 F6N FB(H) 7.1.4.2 |Figure 7.1.4.2-9 43
9 EPPBC EBC J.1.1.1 Figure 7.1.,1.1-8 43
10 GBC GBC 7.1.01.1 Figure 7.1.1.1-8 43
1 CLQPWH CL'q 7.1.1.1 |Egn. 7.1.1.1-d 43
12 F3n F3(H) 7.1.1.1 Figure 7.1.1.1-9 43
13 F4N FM(N) J.1.1.01 Figure 7.1.1.1-9 3
14 XACCRB |X c/E' 7.1.1.1 |From section h.lfh.z 43§ia,
15 CLQWPP f5Cp 7.1.1.1 |Figure 7.1,1.1-10 (a-c) L3
16 CLAD2 (CLi)Z 7.1.4801 Eqn., 7.1.4,1-c; Figures L
7.1.4,1-8(a-f)
17 F5h FS{N) 7.1.4.2 Figure 7.1.1.,2-8 43
18 F7N F7(H) 7.1.4.2 |Figure 7.1.1.2-8 L3
19 FLIN Frp() 7.1.4.2 |Figure 7.1.1,2-8 43
20 CMQPWH C%q 7.1.1.2 Cmq referenced to body axes with] 43
the origin at the wing a.c.
21 (de/dCL) énviscid derivative of C_ due to k3
M=0 L
22 CLAD! {CLQ)I 7,180 Eqn. 7.1.4,1-c; Figures L
7.1.4,1-8(a-f)
23 FIH Fy) 7.1.4.1 | Figure 7.1.4,1-7 bl
24 F2H FZ(H) 7.1.401 Figure 7.1.4,1-7 L
25 F3X F3{H} 7,004 Figure 7.1.4.,1-7 L}y
26 IEUI (R 7.1.4.2 {Tigures 7.1.4.2-13a thru 13p Wiy
27 CHADZ @m.)z 7.1.6.2 | Ly




VARIABLE DEFINITION OF DATA BLNCK "DYN"

Location | VARIABLE ENS%L:‘EETNC’ RE‘:‘;;%S"C“E COMMENTS / DEFINITIONS OVERLAY
28 LAMN N Nose taper ratio 46
29 LAMA A Afterbody taper ratio L6
30 LAMF F Flare section taper ratio L6
31 CNQPN (CNH)“ 7.2.1.1 [|Hypersonic nose CNq 46
32 CHQPA (CN'q)A 7.2.1.1 |Hypersonic afterbody CNq hé
33 CNQPF (CN;)F 7.2.1.1 Hypersonic flare CNq 46
34 NN 7.2.1.1 Nose distance to moment ref axis| 46
35 NA 7.2.1.1 Afterbody distance to moment L6

ref axis
36 NF 7.2.1.1 Flare distance to moment ref Lo

axis
37 CMQPH (Cm;)“ 7.2.1.2 [|Hypersonic nose Cmq 46
38 CMQPA (Cm'q)A 7.2.1.2 [|Hypersonic afterbody Cmq L6
39 CHQPF (Cm;)F 7.2,1.2 Hypersonic flare Cmq 46
Lo VB UB 7.2.1.2 Body Volume 46
b CHQN (cmq)N 7.2.1.2 [|Egn. 7.2.1.2-c, nose 46
b2 CHQA (Cmq)A 7.2.1.2 Eqn. 7.2.1.2-c, afterbody L6
b3 CMQF (cmq)F 7.2.1.2 |Egn. 7.2.1.2-c, flare 46
L ALSD («)¢ g 45
L5 CLACL® (CLdSC -0 7.1.2.2 |0Obtained from method of 4.1.3.2 | 45
46 chpcLn [(den /ac )| 7.1.2.3  Ean. 7.1.2.3+b 45

€y =0

47-66 CLA Ciy Wing, wing-body lift curve slooe] 45

67 ZEE z 7.1.2.2 Vertical distance between C.G. 45
and wing root chord

68 CLPCLP |(C, )?/ | 7.1.2.2 |Dinedral effect, eqn. 7.1.2.27b 45
(Cio)vxg

69 CLPCLZ (CLD)CDL/ 7.1.2.2 |Figure 7.1.2.,2-24 45
c 2

70 BAZK  |BA/K 7.1.2.2 |Figure 7.1.2.2-20 45

71 BCLPCL (BC;D/K) 7.1.2.2 |Figure 7.1.2.2-20 45
CL=

R
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VARIABLE DEFINITION OF DATA BLOCK "DYN"

LocaTioN |VARIABLE JENCINEERING RE[;‘E‘L%SE‘E COMMENTS / DEFINITIONS OVERLAY
72-9] DCLPD (&CRQ)DRAG 7.1.2.2 |Eqn. 7.1.2.2-c 4g
92 CNPCL@ (cnp/cL) 7.1.2.3 |Egn. 7.1.2.3-c 45
€, =M=0
Ikt 2 2
93 BEE E—H cos ]/,?.1.2.1 Hodified Mach number parameter 45
(heyn)]
94 CDO CDO Zero 1ift drag coefficient Lg
95 CNPTHE acnp/a 7.1.2.3 |Figure 7.1,2.,3-12 45
96-115 | DCLDA [3/3a(C 7.1.2.1 b5
tan o)
116-135 | DCDDA 5/5a(C_ - 7.1.2.1 Terms of egn, 7.1.2.1-d 45
Coo)
136-155 | DCADRA 3/aa(cL2/ 7.1.2.1 45
TA)
156-175 KAY K 7.1.2.1 Dimensionless correction factor 45
176 CLPG (C, )q_c 1 7.1.2.1 [Roll damping without dihedral 45
e La at zevo lift
177 DCYPG | (aCy )y | 7.1.2.1 fincrement in Cy, due to v 45
178 TRANS 7.1.2.1 intermediate table lookup values| 45
179 CHANGE 7.1.2.1 |{for Figure 7.1.2.1-9 45
; e ) . . .
180 CYPCLM L(CYP/CL)M 7.1.2.1 [Zero 1ift (dCy,/dC ) at Ha;n hs
L=0
181 TRADE 4g
182 cnreLz (e, /¢ ? 17.1.3.3 |Figure 7.1.3.3-6 45
183 CNRCDO Cnr/CDO 7.1.3.3 Figure 7.1.3.3-7 Lo
184-203 | CDZP Coq 7.1.3.3 |Cpgy vs € b5
204 TRENS 7.1.2.1 Intermediate table lookup values| 45
205 CHENGE 7.1.2.1 for Figure 7.1.2,1-10 45
206 CYPA Cyp/a 7.1.2.1 |Cy, as fla) b5
207 CHPTAS (Cnp/u)/ 7.1.2.3 |Figure 7.1.2.3-14 hs
tan ALE
208 CHPAI (Cnp/nt)] 7.1.2.3 Terms of eqn. 7.1.2.3-f Ly
209 ceaz | (cq /0, | 7.1.2.3 h5
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VARIATION DEFINITION OF DATA BLOCK "“DYN"

VARIABLE

ENGIMEERING

DATCOM

COMMENTS,/DEFINITIONS

LOCATION | " Name SYMBOL REFERENCE OVERLAY
210 CNPA3 (Cnp/G)3 7.1.2.3 |Term of eqn. 7.1.2.3-f 45
211 cipA 1 (Cq fa) [ 707,203 Result of eqn. 7.1.2.3-f 45
BODY AXES
212 CNPAE (Cnp/cz) 7.1.2.3 |Eqn. 7.1.2.3~e L5
Jotal
213 CNPBA (cnpfcz) 7.1.2.3 |Resul t of egn. 7.1.2.3-g 45
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HORIZONTAL TAIL bYNAHIC DERIVATIVE VARIABLES

VARIABLE DEFINITINN NF DATA BLOCK "DYNH"

LOCATION VARIABLE E“gl':‘gg"l”‘c RE‘;‘ELES’C‘E COMMENTS / DEFINITIONS OVERLAY
1 CMQMFB (cmq)be 7.1.1.2 ]Egn. 7.1.1.2-b 43
2 CMQ2 (Cm ) 7.1.1.2 |Low speed H.T. pitching deriva- | 43

q'M=.2 tive (M=.2)
3 UNUSED
4 CLG ch 7.1.4.1 Figure 7.1.4.1-6 43
5 F8N Fg(N) 7.1.4,2 |Figure 7.1.4.2-9 43
6 CM@G Cmg 7.1.001 Figure 7.1.4.1-6 43
7 CMADPP c;&g 7.1.4.2 |Egn. 7.1.4.2-b7 7 43
8 F6N F6(N) 7.1.4,2 |[Figure 7.1.4.2-9 43
9 EPPBC  |E,. 7.1.1.1 |Figure 7.1.1.1-8 43
10 GBC GSC 7.1.1.1 Figure 7.1.1.1-8 43
11 CLQPWH CL& 7.1.1.1 Egn. 7.1.1.1-d 4
12 F3n Fy(N) 7.1.1.1 |[Figure 7.1.1.1-9 43
13 F4N F“(N) 7.1.1.1 Figure 7.1.1.1-9 43
14 XACCRB X c 7.1.1.1  |From section h.1.4.2 i3, 44,
15 CLQWPP acga 7.1,1.1 |Figure 7.1.1.1-10 (a-c) 43
16 CLAD2 (CL&)Z 7abobal Eqn., 7.1.4.1-c; Figures 44
7.1.4,1-8(a-f)
17 F5N FS(N) 7.1.4,2 Figure 7.1.1.2-8 43
18 F7N F?(N) 7.1.4.2 Figure 7.1.1.2-8 43
19 FIIN FI](N) 7.1.4,2 |Figure 7.1.1.2-8 43
20 CMQPWH Cm% 7.1.1.2 Cmq referenced to body axes with| 43
the origin at the wing a.c.
2] (CCm/dCL) énviscid derivative of C_ due to 43
M=0 L
22 CLADI (CLJ)I J.lahol Egqn. 7.1.4,1-c; Figures 44
7.1.4.1-8(a-f)
23 Fin FI(N) 7.1.4,1 |Figure 7.1.4.1-7 Ly
24 F2N Fo () 7.1.4.1 |Figure 7.1.4.1-7 L4
25 F3c [Fy0n) 7.0 4.1 |Figure 7.1.4.1-7 Ly
26 CHADT | (Cre) 7.1.4,2 |fFigures 7.1.4.2-13a thru 13p hh
27 CMAD2 icmi)2 7.1.4.2 L
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VARIABLE DEFINITION OF DATA BLOCK "DYNH"

LOCATION VAS;A:EE ENSC,‘;,LTEEJ"L‘NC’ RE?;;;%gg‘E COMMENTS / DEFINITIONS OVERLAY
28 LAMN " Nose taper ratio 46
29 LAMA A Afterbody taper ratio L6
30 LAMF e Flare section taper ratio 46
31 CNQPN (CNJ)N 7.2.1.1 Hypersonic nose ch 46
32 CNQPA (CN&)A 7.2.1.1 Hypersonic afterbody CNq 46
33 CNQPF (ch')F 7.2.1.1 [|Hypersonic flare ch L6
34 NN 7.2.1.1 Nose distance to moment ref axis| 46
35 NA 7.2.1.1 |Afterbody distance to moment 46

ref axis
36 NF 7.2.1.1 Flare distance to moment ref L6
axls
37 CMQPHN (cmq‘)N 7.2.1.2 |Hypersonic nose cmq L6
38 CMQPA (Cmc;)A 7.2.1.2 |Hypersonic afterbody Cmq L6
39 CHQPF | (Cpg) ¢ 7.2.1.2 |Hypersonic flare Cq 46
4Q UNUSED
41 CMQN (cmq}N 7.2.1.2 |Egn. 7.2.1.2-c, nose 46
42 CMQA (cmq)A 7.2.1.2 . |Egn. 7.2.1.2-c, afterbody Lg
43 CMQF (Cmg) ¢ 7.2.1.2 |Egn. 7.2.1.2-c, flare 46
by ALSD () _ S 45
45 CLACLY (CLG5 0 ?.!.202 Obtained frow method of 4.1,3.2 45
L& CHPCLM (dcﬂp/ECL) 7.1.2.3 |Egn. 7.1.2.3-b 45
€ =0

47-66 CLA CL& H.T., H.T.-body lift curve slope| 45

67 ZEE Z 7.1.2.2 Vertical distance between C.G. L5
and wing roct chord

68 CLPCLP (cgg)?/ 7.1.2.2 |Dihedral effect, eqn. 7.1.2.2-b | 45
(Cg9)v=0

69 CLPCL2 (Cﬂ?’CoL/ 7.1.2,2 |Figure 7.1.2.2-24 45
c 2

70 BABK BA/K 7.1.2.2 |Figure 7.1.2,2-20 L5

71 BCLPCL (chP/K) 7.1.2.2 |Figure 7.1.2.2-20 45
L =




VARIABLE DEFINITION OF DATA BLOCK "DYMH"

LOCATION [VARIABLE (ENCINEERING RErEREOM, COMMENTS / OEFINITIONS OVERLAY
72=91 DCLPD (&CZD)DRAG 7.1.2.2 Egn. 7.1.2.2-¢c 45
92 CNPCLY | (Cap/CL) | 7.1.2.3 [Ean. 7.1.2.3-c 45
C, =M=0
Ly 2
93 BEE D—M cos ]/27.1.2,1 Modified mach number parameter 45
(AC/LI) ]
94 coo CDO Zero lift drag coefficient 45
95 CNPTHE |aC, /9 7.1.2.3 |Figure 7.1.2.3-12 4s
96=115 | DCLDA [3/3a(C | 7.1.2.1 | 45
tan a) |
116-135 DCDDA S/BQ(CD- 7.1.2.1 Terms of eqn. 7.1.2.1-d 45
CDO) , |
136=-155 DCADA S/Sa(CL f17.1.2.1 45
TA) .
156-175 KAY K 7.1.2.1 Dimensionless correction factor 45
176 CLPG (CLqJT—C J47.0.2.0 Roll damping without dihedral 45
L LO at zero lift
177 DCYPG (aCYP)y 7.]12.] Increment in CYP due to © 45
178 - TRANS 7.1.2.1 Intermediate table lookup values| 45
179 CHANGE 7.1.2.1 jfor Figure 7.1.2.1-9 45
!’ -
180 CYPCLM [ [(Cy,/c ) f 7.1.2.1  |iZero 1ift (dCy,/dC ) at Mach 45
CL=O | .
181 TRADE : 45
182 CNRCLZ Cnr/CLZ 7.1.3.3 |Figure 7.1.3.3-6 45
183 CNRCDO [Cp /Cpy 7.1.3.3 |Figure 7.1.3.3-7 hs
184-203 | COB8  |Cp 7.1.3.3 [Cpg vs € 45
204 TRENS 7.1.2.1 Intermediate table lookup values| 45
205 CHENGE 7.1.2.1 for Figure 7.1.2.1-10 - 45
206 CYPA CYP/a 7.1.2.1 CYP as fla) 45
207 CNPTAS (Cnp/a)/ 7.1.2.3 |Figure 7.1.2.3-14 b5
tan hLE
208 CNPAL [ (Chp/a)y | 7.1.2.3 |Terms of egn. 7.1.2.3-f 4s
209 CNPA2 (Cnp/a)z 7.1.2.3 45




VARIABLE DEFINITION OF DATA BLOCK "DYNH"

VARIABLE

ENGINEERING

DATCOM

LOCATION | "0 ME SYMBOL | REFERENCE COMMENTS /DEFINITIONS OVERLAY
210 CNPA3 (Cnp/a)3 7.1.2,3 |Term of eqn., 7.1.2.3-f b5
211 CNPA | (Cq /o) [ 7.1.2.3 [Result of eqn. 7.1.2.3-f 45
BODY AXES
212 CNPAE (cnp/a) 7.1.2.3 |Eqn. 7.1.2.3-e b5
Total
213 CNPBA (cnp)BA 45
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SYMMETRICAL AND JET FLAPS INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "F"

LOCATION VA&:&?ELE ENS,L’;‘EERL'NG REDF‘:;ES"C"E COMMENTS / DEFINITIONS OVERLAY
1-10 DELTA aF]ap Input via NAMELIST SYMFLP
11 PHETE tan(¢}E/2)
12 CHROF | Cr,

13 CHRDF@ Ctg
14 SPANFI b,
15 SPANF@ by
16 NDELTA

17 FYTPE

18 UNUSED

19-28 SCLD ac,

29-38 SCMD B

39-48 CPRME | C|

49-58 CPRMEQ Cy
59 o Cy
60 TC t/c
61 PHETEB tan(QTE/Z)
62 NTYPE
63 CMU Cu

64-73 DELJET SJet
74 JETFLP

75-64 EFFJET (sjet)EFF

85-94 | CAPINB c!

95-104 | caPgUT cg'

105-114 | D@BDEF (6ngp)2

115 D@BCIN (€,),

116 DEBCAT (cz)g

17 TTYPE

118 CFITC (Cfi)tc

119 CFOTC (Cr) e

120 BITC (b.) .

121 BOTC (bo)tC Y
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VARIABLE DEFINITION OF DATA BLOCK "“F"

VARIABLE [EMNGINEERING D
LOCATION [ YAREBE N mae REF?LESE"E COMMENTS / DEFINITIONS OVERLAY
122 critt | (Ce )iy Input via NAMELIST SYMFLP
1
12
3 CFOTT (Cs )tt
124 BITT (b %
i’tt
125 BOTT (b )
o’tt
126 B1
127 B2
128 B3
129 B4
130 DI
131 D2
132 D3
133 cemre [ (G )
CMTC CHAX tc
134 ceMrT | (G
CMAX tt
135 KS k
136 RL R
137 BGR B v
138 DELR Ar
e
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ASYMMETRICAL FLAPS

YARTABLE DEFINITION OF DATA BLOCK "F"

LOCATION | VARIABLE ENSGYLTE(EJRJNG RE%TR%?E&E COMMENTS /DEFINITIONS OVERLAY
1-10 DELTAD 8d/c Input via NAMELIST ASYFLP
11 PHETE tan(¢+E/2)

12 CHRDFI Cfi

13 CHRDFY Cfg

14 SPANFI bl

15 'SPANFQ bG

16 HDELTA

17 UNUSED
18 STYPE

19-28 DELTAL 6L

29-38 DELTAR GR

39-48 DELTAS GS/c

49-58 XS@cC X /c
59 XSPRME Xé/c

60-69 HS@C hS/c
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TRANSVERSE JET
VARIABLE DEFINITION OF DATA BLNCK "F"

LOCATION |VARIABLE [ENGINEERING] = DATCOM COMMENTS / DEFINITIONS OVERLAY,
1-10 TIME t Input via NAMELIST TRNJET
11 NT
12=-21 FC FC
22-31 ALPHA -
32 ME Me
33 ISP ISP
34 SPAN b
35 'PHE )
36 GP Y
37 cc C
38 LFP L
35~48 LAMNRJ Y
e
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HYPERSONIC FLAP

VARIABLE DEFINITION OF DATA BLOCK “F"

LocATION | VARIABLE ENgLngRLING Rgggg& COMMENTS / DEFINITIONS OVERLAY
1 ALITD h Input via NAMELIST HYPEFF
2 XHL XHL
3 ™WETI | T /T,
L CF CF
5-14 HDELTA GF
15 LAMNR .
16 HNDLTA Y
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SUBSONIC WING AND HORIZONTAL TAIL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "FACT"

VARIABLE |ENGINEERING| DATC
LOCATION | VARASE SYMBOL REFERESEAE COMMENTS,/DEFINITIONS OVERLAY|
1 {b/2~b*/2) Exposed wing to total wing span | 7
/{b/2) ratio
2-21] IVB(w) 4,3,1.,3 Vortex interference factor for 7
body vortex on wing panel
22-4 P/ZHGUF 4.3.1.3 |Non-dimensional vortex strength | 7
42-61 va(H) L 4,1 Vortex interference factor for 10
wirg on horizontal tail
62-81 bob.1 Eqn. 4.4.1-c,d 9
82-101 v b4, Eqn. 4.b4,1-e _ 9
102-121 €, Canard effective downwash angle | 10,28
122-141 (de/da) Canard effective downwash 10,28
© gradient
142 (b/2-b*/2) Exposed H.T, to total H.T. span | 7
/{b/z)H,T. ratio
143-162 [UB(H) 4.3.1.3 |Vortex interference factor for 7
body vortex on horizontal panel
163-182 (V/2mavr) 4.3.1.3 INon-dimensional vortex strength 7
H.T. of H.T.
P




SUBSONIC HIGH LIFT AND COMTROL PITCHING MOMENT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FCM"

LOCATION [ VAR A LE N e O] e rOM, COMMENTS / DEFINITIONS OVERLAY
1 SWEEPB J\B 37
2-5 B@C (b/e) 37
6 CAVG Cave 6.1.5,1 Average wing chord 37
7-20 ETAK um 6.1.5.1 Spanwise station ratio 37
21-34 | CLALD |(Cpp),/ 37
(28)8 6
35-48 GDINBD (G/d)! 6.1.5.1 Inboard panel spanwise loading 37
' - coefficient .
- 49-62 GDPUTB (G/ﬁ)g 6.1.5.1 |Outboard panel spanwise loading | 37
coefficient
63-72 | ALPDEL (aéJAUG 6.1.5.1 Flap effectiveness derivative 37
average
73-86 CK CK 6.1.5.1 Actual chord at station K 37
87-100 | DELTGD (G/é)g - 6.,1.5.1 Increment in spanwise loading 37
(6/5)1 | coefficient
101-114 KK K 6.1.5.1 Figure 6,1.5.1-26A 37
115-128 | XLE (X g | 37
129-142 | CF@C (Cf/C)K 6.1.5.1 Flap chord to wing chord ratio 37
. at station K
143-282 | DXCP BXcp 37
283-287 | DELCL &C2




SUBSONIC HIGH LIFT AND CONTROL HINGE MOMENT VARIABLES

VARIABLE DEFINITION NF DATA BLOCK "FHG"

Location | VARIABLE ENSf‘,ﬁggRL"f‘G RE"":‘;;‘ESE‘E COMMENTS 7 DEFINITIONS OVERLAY
=3 - 6
1 CLATHY (Ciu)rheor 6.1.3.1 |From Figure 4,1,1.2-8b 3
2 CHATHY [(Ch ) thaody Be1e3-1 |Figure 6.1.3.1-11b 36
3 CHACHT Cha/Cha 6.1.3.1 |Figure 6,1.3.1-7b 36
4 Theorly
4 CHAP Che 6.1.3.1 |Eqn. 6.1.3.1-a 36
5 CHAPP Chu 6.1,3.1 {Egn. 6.1.3.1-b 36
6 CHAMAC (Chu)M 6.1.3.1 {p. 6.1.3.1-5 36
7 BRATI¢ 6.1.3.1 |Balance ratio, Eqn. 6.1.3.1-d 36
8 CHBCHA (cha)Ba]ance6.1.3.l Figure 6.1.3.1-8 36
Chy |
9 CHAPPB [Cpu 6.1.3.1 | p. 6.1.3.1-4 36
@ Balande
10 CHOCHT |Cp/Chy 6.1.3.2 {Figure 6.1.3.2-78 36
Theory .‘
1 CHDTHY |Cp 6.1.3.2 |Figure 6.1.3.2-7A 36
Theory :
12 CHDP Che 6.1.3.2 |Ean. 6.1.3.2-a 36
13 CHOPP Co 6.1.3.2 | £qn. 6.1.3.2-b 36
14 CHDMAC (chéfM 6.1.3.2 1Eqn. 6.1.3.2-e 36
i - 6
15 CHBCHD (ChS)Balances'l'3°2 Figure 6,1.3.2-8 3
Chg
6
16 CHOPPB (ChS)Balarce 3
17 DCHABK | ACh 6.1.6.1 | Figure 6.1.6.1-15A 36
2,5, Kq
Cos “c/h]
18 CBOCF |c!/Ct 36
19 CFgCAP [ct/c! 36
20 B2 8, 6.1.6.1 | Figure 6.1.6.1-16 36
21 KALPHA Ke 6.1.6.1 | Figure 6.1.6.1-15B 36
22 DELCHA | ACy, 36
o3
23 CASHL |cos (ﬂHL) Cosine of hinge line sweep 36
24 KDELTA | K, 6.1.6.2 | Figure 6.1.6.2-98B 36
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VARIABLE DEFINITION OF DATA BLOCK "FHG"

LOCATION

VARIABLE

ENGINEERING

DATCOM

NAME SYMBOL REFERENCE COMMENTS /DEFINITIONS OVERLAY
25 DCHD@K [ACh 6.1.6.2 |Figure 6.1.6.2-9A 36
8
(Cﬂﬁ 32 Kﬁ
cosh_,y €S Ag)
26-35 | DCHD ACH 36

8
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SUBSONIC HIGH LIFT AND CONTROL ASYMMETRICAL DEFLECTION VARIABLES

VARTABLE DEFINITION OF DATA BLNCK "FLA"

VARIABLE

ENGINEERING

=

Location |VARIABL SYMBO, Re‘ig%gg‘s COMMENTS /DEFINITIONS OVERLAY
1 SWEEPB | Ag 52 ]
2 BCLE@KI {Btialkll 6.2.1.1 |[Fiqure 6.2.1.1-23(a=c) 52
3 BCLEKY {scia/xlg 6.2,1.1 |Figure 6.2.1.1-23(a-c) 52
4 BCLD@K Bciélx 6.2.1.1 52
5 CLDPRM Cia 6.2.1.1 |Eqn. 6.2.1.1-3 52
6-15 cLDL (CRG)L Left wing lift effectiveness 52
16-25 CLDR (Cié)R Right wing lift effectiveness 52
26-35 KFACTR K! 6.2.1.1 |Figure 6.1.1.1-40 52
36 SBACKI Ag 6.2.1.1 Spoi ler sweep-back 52
37 THETAI 6¢ 6.2.1.1 |See sketch (g) 52
38 DELET® (an)g 6.2.1.1 {Egn. 6.2,1.1-e, Outboard 52
39 DELETI (an)l 6.2.1.1  {Eqn. 6.2,1.1-e, Inboard 52
Lo ETALEFF]  npec 6.2.1.1 |Eqn. 6.2.1.1-d, Inboard 52
b ETAGEFF|  nyece 6.2.1.1 }Egn. 6.2.1.1-d, Outboard 52
42 BCLOI IBCQG/K]I 6.2.1.1 52
43 BCLDY [BCEé/K]G 6.2o1,1 52
LY UNUSED _
b5 KYAW K 6.2.2.1 |Figure 6.2.2.1-9 52




FLIGHT CONDITION INPUT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FLC"

LOCATION

VARIABLE IENGINEERING

NAME

SYMBOL

DATCOM
REFERENCE

COMMENTS /DEFINITIONS

IOVERLAY

I

2
3-22
23-42
43-62

63
64-73
74-93

94

95

96

97-116
117-136
137-156

157
158
159
160

NMACH
NALPHA
MACH
ALSCHD
RNNUB
NGH
GROHT
PINF
STMACH
TSMACH
TR

ALT
TINF
VINF
WT
GAMMA
NALT
LogP

Input via NAMELIST FLTC@N
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SUBSONIC HIGH LIFT AND CONTROL LIFT COEFFICIENT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FLP"

LOCATION VARIABLE EN&L’T&E}“{'NG RE‘::L%SE“E COMMENTS / DEFINITIONS OVERLAY,
1-5 ETA "« 6.1.5.1 Dimensionless span station 36
6-10 CHRD o 6.1.5.1 [Chord of wing at n, 36

11-15 CF Cy 6.1.5.1 [Flap chord at n, 36

16-19 | ALDAVG [(ag), . |6.1.4.1 |Figure 6.1.4.1-8, flap effect- | 36

iveness derivative

20-23 DKB KB 36

24-27 SWF Swe Wing area affected by flap 36

28-32 cp EK' 6.1.5.1 |Extended wing chord at station 36

k;C'!
33 CLBCLT |Cy /€, 4,.1.1.2 |Figure 4,1.1.2-8A 36
c v]
THEQRY
36-38 | cLogeT |[Cy /c, | 6.1.11 Figure 6.1.1.1-258 36
THEOR\(}K
39-43 | CLOTHY [(Cy,) 6.1.1.1 |Figure 6.1.1.1-25A 36
THEORY '
LL4-53 DELCL2 (&Ci)Cf/c= 6.1.1.1 Figure 6.1.1.1-31A 36
.2

G4-58 DALPDE (&a/S)K 6.1.1.1 Figure 6.1.1.1-32A 36
59 TRANSL Fle» for trenslating devices Lo
60 DELNY an/lb 36
61 CFACA (c_/C) Average flap chord to wing 36

f AVG .
chord ratio

62-66 CFg@c (cf/C)K Flap chord to wing chord ratio 36

vs nK

67-70 ADCADS | (ag)  / 6.1.4,1 |Figure 6.1.4.1-8 36

L .
(aaicz
71-80 CFACT | (c'/c-1)x 36
5 f/SR

81-90 DSCLMX | AC, Increment is section max lift 36

max

91-100 | RK2 K, 36
101 RK 1 K, 36
102 pcLMas | (ac, ) | 6.1.1.3 |Figure 6.1.1.3-7 36

max -
BASE
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VARIABLE DEFINITION OF DATA BLOCK "FLP"

LOCATION | VARIABLE ]ENSC,;’,L’;'SERL‘NG RE%‘;;ESE‘E COMMENTS / DEFINITIONS OVERLAY

103 RK3 K3 36

104 KSWEEP K 6.1.4,3 |Figure 6.1.4,3-7 36

105-109 | ALPHAD (dﬁ)K 6.1.4,1 Insert of Figure 6.1.4,1-8 36

110-149 | DELCLA (acg)AVG Average flapped wing lift 36
mcrement

150-189 .ALDAG (GS)AVG 6.1.5,1 Average of flap effectiveness 36

derivative




GROUND EFFECT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "GR"

VARIABLE |ENGINEERING| DATCO
LOCATION NAME SYMBOL REFEREN’& COMMENTS /DEFINITIONS JOVERLAY]
1 DX AX 11
2 0xgB2 |ax/(b/2) 1
3 H75CR h 75¢ 4,7.1 See insert of Figure 4.7.1-19 R
4 HW h R L,7.1 Figure 4.7.1-19 I
5 HW@B2 h(b/2) 4,7.1 Figure 4.7.1-19 [l
6 HWCRL4 hC m 4,7 Height of wing root chord quar- 11
R ter chord above ground
7 HWC@CR h(cR/h/cR) 11
8 HWMACX | He, 1
9 HWMAC L H L,7.1 Height of wing quarter chord 1
above ground
10 HTHACX' HHCL 8!
11 HTMACh H, L.7.1 Height of HT quarter chord MAC 11
_ above ground
12 R r L,7.1 Figure b,7.1-16 1A
13 S| GMA o} L,7.1 Prandtl interference coefficient| 11
Figure 4,7,1-19
1y HWBCBR @/Eé 1
15 T T 4,7.1 Parameter accounting for the 11
reduction of longitudinal velo-
city; Figure 4,7.1-20
16 GRDHT HG 11
17-36 DALPHA (an)GuB 4,7.1 Egn. 4.7.1-a 11
37-56 ALPHWG | (a )G, g (aJ"AaG) 11
57 K K L,7.1 Parameter accounting for effec- 11
tive wing thickness; Figure
k,7.1-22
58 X X 4.7.1 Figure 4.7.1-14 11
59 BW@B b$/b L,7.1 Figure 4.7.1-18a 11
60 BEFF bEFF L,7.1 Effective wing span; Eqn.b4.7.1-¢| 11
61-80 DDWASH (AEJ)G 4,7.1 Eqn. 4,7.1-b 11
81-100 | CLHT (CLHT)J [(CL)wBT'(CL)uBI 11
101-120 | ALPHAT (aJ)GHT [-.-;Ju (an}G] 11
121-140 BW B 4.7.1 Figure h,7.1-21 11
PR




VARTABLE DEFINITION OF DATA BLOCK "GR"

effects

LOCATION | VARIABLE JENCINEERING  DaTcOM COMMENTS / DEFINITIONS OVERLAY
“1141-160 LALAMI L/LO-I L,7.1 Parameter accounting for effect 11
of image bound vortex in lift;
Figure 4.7.1-15
161-180 CLHTG (CLHTJ)G 11
181-200 | DCLWBG &(CLNB‘L)G [(CLyg)g = (CLyg)! 11
201 DXCP n-Xac/cR 4,7.3 see eqn. 4.7.3-c 11
- - 11
202-221 | DCMWBG MCWBJ)G [(Cryp)g ~Cmyg))
222-241 cLgcgs |57.3 CLN 11
2mcos 2A
c/h
242 LH 2, 4.7.3 Distance from c.g. to quarter 11
chord MAC of HT
243 LHBCBR |2, /<, 1
244-263 | DCLHTG MCLHTJ)G [Coylg - (Cppyp)] 11
264-283 | DCMHTG |a(C T r)G Increment in C_ of HT due to 11
HTJ ground effects
284-303 | DCDLWG &(CDJ)G Increment in Cp due to ground 11
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SUBSONIC HORIZONTAL TAIL-BODY VARIABLES

VARIABLE DEFINITION OF DATA BLNCK "HB"

-

1CCATION VA:LAh?ELE EN;LT{E“EDRLING REC;;TR%SAC'\E COMMENTS / DEFINITIONS OVERLAY
I UNUSED
y) KH(B) Interference factor of HT on 7
body
4 Kg (H Interference factor of body on 7
’ B (H) HT
4 (CLa)H(B) Lift curve slope of HT in 7
presence of body
5 (CLa)B(H) Lift curve slope of body in 7
presence of HT
6 (CDO)HB HT-body zeroc=-1ift drag 7
7 kH(B) 7
8 kB(H} 7
9 {CLI)H(B) 7
10 (CLE )B{H) 7
2 (X, /g 7
13 . (Xac/aB(H) 7,25
H (Xac/Cred dleny 17,25
15 (X! /erad hog 7,25
16 CmOHB HT-body zero-lift pitching moment 7
|7 (Cog) g HT-body zero 1ift drag 7
coefficient
13 RwB 7
19 RLg 7
20 (CLmax)wB HT-body maximum 1ift 7
21 (aCL )HE HT-body angle of attack of max 7
max 1ift
22 HB (20) B (44) 7
23 HB(21}+B(43) 7
24=39 UNUSED
_—




HORIZONTAL TAIL INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "HTIN"

LocaTion | VAR BLE e e ™l RereRemcE COMMENTS / DEFINITIONS OVERLAY
1 CHRDTP Ct Input via NAMELIST HTPLNF
2 SSPH@P b _*/2
3 SSPNE b*/2
4 SSPH b/2
5 CHRDBP Cy
6 CHRDR C.
7 SAVS| (AX/C)]
8 SAVSE (“x/c}ﬁ
9 CHSTAT X/C
10 UNUSED
11 TWISTA 8
12 SSPNDD | (b/2) ¢,
13 DHDAD! T:
14 DHDAD® Vg Y
15 TYPE |
16 T@VC t/c Input via NAMELIST HTSCHR
17 DELTAY LY
18 XgVe (X/C) .x
19 cLi s,
20 ALPHA! a;
21-40 CLALPA Cay
41-60 CLMAX C2
61 cHMg cmg
62 LERI (R )
63 LERY (R ) g
64 CAMBER
65 TgVCo (t/c)B
26 Xgvcg (X/C)maxo
7 CHET (cmo}g
68 cemaxt 1{Cy )y g
69 CLAME  1(Cy )y Y
-
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VARIABLE DEFINITION OF DATA BLOCK "HTIN"

VARIABLE |ENGINEERING DATCOM OV

LOCATION | "7 A ME SYMBOL | REFERENCE COMMENTS / DEFINITIONS ERLAY

70 TCEFF (t/c)EFf Input via NAMELIST HTSCHR

71 KSHARP | K

72-91 XAC xac

92 ARCL

93 YCM (Y/c)max

94 CLo (CL)Design

(Transonic)

95-114 | RLPH RP

135-154 SEXT Sext
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HYPERSONIC CONTROL EFFECTIVENESS PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "HYP"

VARIABLE

ENGINEERING

DATCOM

LOCATION | VARIESL SYMBOL REFERENCE COMMENTS / DEFINITIONS OVERLAY
1-20 PAGPI P /P 6.3.1 Local pressure ratio upstream of| 42
@ interaction
21-40 TABTI T /T 6.3.1 Local temperature ratio upstream| 42
@ of interaction
41-60 MALP M, 6.3.1 Local Mach number upstream of 42
interaction
61-80 RAGRI RG/RDD 6.3.1 Local Reynolds number ratio L2

upstream of interaction

225



TRANSVERSE JET CONTROL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "JET"

VARIABLE |ENGINEERING| DATCO
LOCATION [VARIARE STMBOL Rfrenm?e COMMENTS /DEFINITIONS JOVERLAY
1 QINF q_ Free stream dynamic pressure 47
2 CFg Cfg 47
3 VE@A Ve/a L7
4
FJMAX (FJO)max 47
5 .
5 JMAX (PJO)max b7
6 oT dt Nozzle throat diameter, inches 47
-16 XCP
7 C Xcp L7
17-26 K K Amplification factor 47
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LOW ASPECT RATIO WING AND WING-BODY PARAMETER

VARIABLE DEFINITION OF DATA BLOCK "“LB"

LOCATION | VARIABLE ENS%L’:‘ggRL'NG RE?‘?;%SE‘E COMMENTS /DEFINITIONS OVERLAY
-1 ALPHAQ AN, 4.8.1.1 Angle of attack for zero normal 14
force
2-21 ALPHAP a! 5.5.2.2 | (a= ayg) 14
22 KCCA20 5.5.2.2 |[Eqn. 5.5.2.2-a 14
) 1
[k} /CN CAL]ZO
23 DKCKCC 5.5.2,2 Figure 5.5.2.2-13 14
]
[(Ki /CN)ZO
MTRT 7ED
28 N Cal 20
24 KCKCC2 5.5.2.2- |Figure 5.5.2.2-12 - —.. 14
] ]
(Kﬁs/CN)zo
i ]
TTKEB/tN)CaITZO
25 KYCN20 5.5.1.2 |Figure 5.5.1,2~8 14
2
]
laky,/7e{ 154
26 KLBCNG 50502¢] Figure 5.5u2.]—86 IL*
. Sl
| (KZBNQ_/CN)A
27 DKLCNB 5.5.2.1 |Figure 5.5.2.1-8 14
Kéa
N B
28 CNACO | (C )! ] 5.5.2.2 14
NGCAL NO
¥
29 CNC20 (cha])20 5.5.2,2 14
] ]
30 ACNAQ 5.5.2,2 [cNa/cNa cal]NO Th
1
31 ACNA20 5.5.2,2 (cN/cN )20 14
Cal
32 Z Zz 14
]
33 CN20 () 50 14
34 CNAO Cngyo 14
35=54 ALPAPR {ai)J Radians 14
55=74 CNP (Cﬁ)J Wing, wing-body Cy referenced to 14
zero normal force reference
plane
/5 SHAPEP ZSB/WL(HB+BB) 14
76 CPB@PS chNO/[cpN/Z\/nsB] 14

I
2



VARIABLE DEFINITION OF DATA BLOCK "LB"

VARIABLE

ENGINEERING

DATCOM

LOCATION | ™ NAME SYMBOL | REFERENCE COMMENTS / DEFINITIONS OVERLAY
77 DKLCN@ 5.5.2.1 |Figure 5.5.2.1-8a 14
KI 1}
Eano” N 8
78 KNBNg KAB 5.5.3.1 |Egn. 5.5.3.1-a 14
NO
79 XCPXC 50593.] Figure 5.5.3.]-6 l!'*
(XCP)P/xCentroid S$8S
80 KYBNG Ky o 5.5.1.1 |[Figure 5.5.1.1-6 14
81 UNUSED
82 DX Xco/CaXcp/Cr 14
83 CPBO Cp SB 14
BNO g—R- .
84 RN Rl 14
85 L@K L/ROUGFC 14
86 " CF Ce 14
87 CX0P (c;()No 14
88 SF@SR sF/sR 14
89 GE@PAR 5.5.1.2 |2(A) (s )
SF [R”3 LE} 14
R
]
90 DCXCXC (acx/aci CaI)ZO 14
A+2 b
91 ACX , [.349(5:5)] LB(30) 14
92 SHAPEB |BB /(H5v§;) 14
93 cCP20@0 CPBZO/CPBND _ 14
94 ACPBO Cppy, (CP2080-1) 14
95-114 | CxpP (C;)J Wing, wing-body Cp referenced to 14
zero normal force reference
plane
115 CMO Crg 14
116 XCPEC |X_._/C 14
CPToR 4 tanaDd
117 BLUNTP - [ 14
14
118 X@CRD (xCP/cR)
119 X@#CRB A(XCP/CR)B 14
120 XBCRT  fa (X p/Cp) 14
121-140 | CMP (tr;)J

|
[



VARIABLE DEFINITION OF DATA BLOCK "LB"

VARIABLE |ENGINEERING| DATCOM
LOCATION NAME SYMBOL REFERENCE COMMENTS /DEFINITIONS KOVERLAY
141-160 | KYB (KYB)J 5.5.1.2 |Wing, wing-body side force 14
derivative vs a'
161-180 | KNB (Kq )‘J 5.5.3.2 |Wing, wing~-body yawing moment 14
B . derivative vs a'
181-200 | KLB (Kﬁa)j 5.5.2.2 |Wing, wing=body rolling moment 14

derivative vs a!
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LOW ASPECT RATIO WING-BODY INPUTS

VARTABLE DEFINITION OF DATA BLOCK "LBIN"

VARIABLE [ENGINEERING| DATCOM
LOCATION NAME SYMBOL REFERENCE COMMENTS/DEFINITIONS OVERLAY]

1 B - ZB Input via NAMELIST LARWB
2 SREF SReF=SPlar

3 DELTEP GE

L SFRENT SF

5 AR A

6 R3LE@B (RI/BLE)/E

7 DELTAL GL

8 L LB

9 SWET Syet

10 PERBAS P

11 SBASE SB

12 HB hB

13 B8 bB

ih BLF

15 Xee Xea

16 THETAD B

17 RPUNDN

18 SBS SBS

19 SBSLB (SBS).sz
20 XCENSB (xCentrO;c)SBS
21 XCENW xCentroic)H Y
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REFERENCE DIMENSIONAL DATA

VARIABLE DEFINITION OF DATA BLNCK "OPTN"

LOCATION VASLA:ElE EngrmlggleG RET;LES?E COMMENTS / DEFINITIONS OVERLAY
] SREF SRéf Input via NAMELIST @PTINS
2 CBARR < '
3 RFUGFC K
4 BLREF bReF

231



POWER EFFECT VARIABLES:

PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

LOCATION | VARIABLE JENGCINEERING RE%TRESQE COMMENTS / DEFINITIONS OVERLAY
1-20 DCLT (aCL)T 4.6,1 Increment in 1ift due to thrust,| 13
Eqn. b4.6.1-c
21 XBARP ?} 13
22 DEUDA  |3e /3a L.6.1 Eqn. 4.6.1-m 13
23-42 DCLNP (acL)N 4,6.1 Eqn. h.s,l—i 13
43-62 DCLQ (acL) P 4.6.1 Egqn. b4.6.1-t 13
63-82 DCLAW (ACL)&a 4,6,1 Eqn. 4.6.1-5 13
83-102 | DCLHQ (ac,_H)qw 13
103-122 | DCMNP (Acm)N 4.6.3 Eqn. 4.6.3-b 13
123 DCMQ (acm)qP 4.6.3 Eqn. b.6.3-] 13
124-143 | DCML (acm)L 4.6.3 Eqn. 4.6.3-e 13
144-163 | DCMHQ (acmH)q L4.6,3 Egn. L.6,3~] 13
164-183 QCHHE (ACmH)E 4,6,3 Eqn. 4.6.3-1 13
184 SINAPX ' 13
185 PRPRD2 RPZ L,6.1 Square of propeller radius 13
186 CTI CT, 13
187 BSTI@2 b?/z L,6.1 Eqn. 4.6.1-0 13
188 SSTRI 5% 46,1 Eqn. L.6.1-p 13
189 BSTAI2 | bj./2 4.6.1 Eqn. 4.6.1-0 13
190 CTIH CT, ' y3
191 SST@ I s&i L.6.1 Eqn. 4.6.1=-p 13
192 SRATI@ Siw/Srw L,6.1 See eqn. 4.6.1-s 13
193 CNAP 80 [(CNG)P] L.6.1 Figure 4.6.1-25a I3
KN=80.7
194 CNAP (Cy)p §.6,1 Eqn. 4.6.1-e 13
195 Cl ¢, L.6.1 Figure h.6.1-26 13
196 2 c, b,6.1 Figure 4.6.1-26 13
197 DEPDAP |3e,/3a, 4.6.1 Eqn. 4.6.1-] 13
198 SRTPCE SrTé/nRPZ b6, Eqn. 4.6.1-r 13
199 F f 4,6.1 Propeller inflow factor 13
200 COMBY | 6.4 13

57.3

o 2
p_[TRp
nEF(CNa) - ( - )cos o
r
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POWER EFFECT VARIABLES: PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK "PH"

| tocation [VARIABLE N TIMECING  DaTcom COMMENTS / DEFINITIONS OVERLAY
201 CPMBG 13
202 CASAIH }cos S 13
203 SIBSRH |S;,/Sry 13
204 SIH (si)y, 13
205 DCDgs (acDD)S 4,64 Eqn. L.6.b4-a,b 13
206 CD@gPEW (CDO)Power L,6.4 Egn. b4.6.h4-d 13
on
207 RPN@B - 13
208 AAK k 13
209 EBRGEP EVEP b,6.h See Eqn. 4,6, 4-i 13
210 DCMT (ac )+ 4.6.3 Eqn. 4.6.3-a 13
211 ASTARI A 13
212 TRPSTI X% 13
213 XBRSRR X 13
214 ALPHAT o 4,6.4 Po 4.6.4-3 13
215 ALPHAP ap b,6,4 po L.6.h-4 13
216 EP €p 4,6.4 13
217 SINAP  [sin ap 13
218 Zs Zg 13
219 BIg2 b./2 13
220 C@SAT cos a 13
221 SINAT |sin ap 13
222 S| S 13
223 TRI N 13
224 CBARL | E}i 13
225 SWEEPA | A%, 13
226 TRPSI % 13
227 SCAPI S, 13
228 TRS@I i;i 13
229 CBSRE| cg; | 13
230 CESSWA cos \i i3
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POWER EFFECT VARIABLES:

PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

VARIABLE [ENGINEERING| DATC :
LOCATION | "5 s mE SYMBOL | REFERENCE COMMENTS /DEFINITIONS OVERLAY
231 AT@VCA 13
232 CHMBIN 13
233 CM@2 13
234 CMO@VA 13
235 CMOTEQ 13
236 CMOI 13
237 BS1 13
238 BS2 13
_239 BS3 13
240 AK1 Ky Nacelle or fuselage empirical 13
factor
241 DELALP Aa 13
242 DXHMAC | AX 13
243 ZHEFF | Zugee Vertical distance from HT mac 13
quarter chord to the slipstream
center line '
244 ZH@RP R 1
@R ZHEFF/ p 3
245 DQHEQ! &qH/qm 13
246 ZHT Zy Vertical distance from the pro=- 13
T peller thrust axes to HT mac
quarter chord
247 CZHTBRP | 2y /R, 13
1
248 XCP XCP ?
249 DLH 6L, 13
250 CNP Cnp Propeller normal force coef- 13
ficient
251 cLp CLp Propeller lift coefficient 13
252 EBAR € Effective downwash over wing 13
span
253 CLWW CLy, 13
i 13
254 COLRAT (CDL)Power Power on to power off Cp ratio
on
:CDL:waer
off
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POWER EFFECT VARIABLES: PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

LOCATION VASLAN?EL £ ENSLTE‘SRL'NG RE[;:;(E:SE‘E COMMENTS / DEFINITIONS OVERLAY
255 CDLP@W (cDL)Power 13
on
256 EPEWR Cpower on Power on downwash angle 13
257 YTEMP 13
258 STEP] 13
259-278 | DCLHE | (aCy ) 13
279-285 ARGCS
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POWER EFFECT VARIABLES:

JET POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

LOCATION | VARLABLE IENS?,L';‘EERL'NG REE;:LESE\E COMMENTS / DEFINITIONS OVERLAY,
I ATP aT' 30
2-21 COLT (&CL)T 4,.6,.1 Eqn. 4.6,1-c (vs aT) 30
22 XBARIN E}N 30
23 X INGCR ?}N/E} 30
24 DEUDA seufaa 44,1 Eqn, 4.6.1-m 30
25 EPSLEN £ 30
26 ATJ (aT)J L,6.1 Eqn. 4.6.1-a 30
27-h6 DCLNJ (acL)N L,6,1 Eqn. 4.6.1-y 30
L7 XEP Xé J Longitudinal distance from HT 30
mac quarter chord to jet exit
48 ZJP Zj Vertical distance from jet ex- 30
haust axes to HT mac quarter
chord
49 XJP X\ Longitudinal distance from jet 30
wake origin to jet exit
50 XHP Xé Longitudinal distance from HT 30
mac quarter chord to jet wake
origin
51 AlIN a_ | Free stream speed of sound 30
52 VIN . Free stream speed 30
53 TINETJ TW/TJ 30
54 VJP@VI Uj/Um L,6,1 Figure 4,6.1-29 30
55 ZJP@RJ zj/RJ L. 6.1 Figure 4,6.1-30(a~c) 30
56 DE Ag Downwash increment 30
57 ZJP@BH Zj/bH 30
58 YT@B2H YT/(b/z)F 30
59 DEB@DE |2c/he 4.6.1 Figure 4.6.1-28 30
60 ZJPXHP zj/xﬁ 30
61 SRTPCE S T'/{(x})] 30
r c H
62 ZJDEXH zjaa/xg 30
63 CAMP 30
6l PTEGP| |P1 /Po 30
e
65 RIPIRJ |R!/R | 4,6,1 Figure 4.6.1-32a 30




POWER EFFECT VARIABLES:

JET POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

VARIABLE

ENGINEERING

DATCOM

COMMENTS / DEFINITIONS

LOCATION NAME SYMBOL REFERENCE OVERLAY
66 RJP Rj Radius of equivalent jet orifice| 30
67 DXP@RJ ax'/RJ 4,6,1 Figure 4.6,1-32b 30
68 DXP aX! 30
69 XEPC Xg 30
70 XHPC X} 30
71 ZTP z1 30
72 ZJPRIP | Z!/R} 30

73-92 DCLHE (acpy,) . 30
93 ZBART Z. 30

94-113 | DCMT (acm)T 4.6.3 Eqn. 4.6.3-a 30

114 XL X, 30

115-134 | DCMNJ (acm)N 4.6,3 Eqn. 4.,6.3-n 30

135 DLH oL J | 30

136-155 | DCME (ac ), 4,6.,3 Eqn. 4.6.3-0 30
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PROPELLER AND JET POWER INPUTS

VARIABLE DEFINITION OF DATA BLOCK "PWIN"

ocarion | AN PMEOL | abtrene | cowmets/ommMmions it

] AIETLP o Input via NAMELIST PR@PWR
2 NENGSP ne

3 THSTCP T!

4 PHAL@C X!

5 PHVL@C Z

6 PRPRAD Rp

7 ENGFCT Ky

8 BWAPR3 (bP)0°3 R

9 BWAPR6 (bp)0°6 R

10 BWAPR9 (bp)o_9 RY

11 N@PBPE NB

12 BAPR7S (BP)0;75RP |

13 ATETLJ ar Input via NAMELIST JETPWR
14 NENGSJ nE

15 THSTCJ T!

16 JIALZC XN

17 JEVL@BC Ze

18 JEALBC Xq

19 JINLTA Ay

20 JEANGL 0,

21 JEVELY v,

22 AMBTMP T,

23 JESTMP T,

24 JELL®C Yo

25 JETETP | Py

26 AMBSTP P

27 JERAD R Y

28 Yp Y Input via NAMELIST PREPWR
29 CRAT

i
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SUPERSONIC BODY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "SBD"

LOCATION VARIABLE [ENCINEERING RE[:‘;L%S@‘E COMMENTS /DEFINITIONS JOVERLAY
1 RLBP Ré 19,26
2 RLB 2g 19,26
3 RLBT a1 19,26
4 DN dn 19,26
5 Dl d, 4,2.1.1 |p. b4.2.1.1-4 19,26
6 Dz d2 qaZt]o] pu L"QZQI.I—“ 19!26
7 BETA 8 Mach number parameter 19
8 FA fA | Afterbody fineness ratie- - 19
9 FB fB Body fineness ratio 19
i0 FN fN Nose fineness ratio 19, 26|
11 XCPLB chfﬁé 4,2,2.1 Figure 4.2,2,1-24 19
12 - [-] L] -
CHage (Cmydgeac | #o2-2-1 [Eqn. h.2.2.1-d 19
13 DELCMA | ACq 19
14 THETAB |85 iati 19
15 DELCNA | aCy 19
16 | THETAF | o 4,2.1.1 | p. 4.2.1.0-4 19
Flare -
17 CNABC | ey ) geac 19
18 CNA CNQ Body normal force slope, per deg 19,26
19 S8 Sb Body base area 19
20 SP Sp Body planform area 19
21-40 ALSCHR a 19
41-60 MC Mc, Msin a 19
61-80 coc Cqg 4,2.1,2 19
cJ
81-100 | CFL@W |C4 .S Sinza 4,2,1,2 |Cross flow lift term; eqn. 19
——§J3—~—— 4,2.1.2-c
-
101 XCPBLB | X_._ /%2 Lo2.2.1 Figure 4.2,2,1-24 19
cP” "By
102 THETAF BF 19
103 CMAP Crmt 19
104 UNUSED
105 XC X Centroid of planform area 19
o
106 VB VB Body volume 19
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VARIABLE DEFINITION OF DATA BLOCK "SBD"

Locartion | VARLABL E ENS?I,':EBRL'NG o EDF‘;Z%S@E COMMENTS / DEFINITIONS OVERLAY
107 CDN2P (CDNZ) or 19
(CDA)

108 CDN2 EDNZ 19
109 UNUSED

110 CMA Congg Body pitching moment slope 19,26
111 SS SS Body wetted area 19,26
112 RNB Reg 19
113 RLCAFF REC 19,26
114 CF Ce Body skin friction coefficient 19
115 CDF Cd¢ Body skin friction drag coef-~ 19,26

ficient
116 coanF fcp,  FEAd 19
HC ™%

117 COANC  [Cpp 19
118 CDAB 19
13 CDA Coa 19
120 DMAX dmax 19
121 cobD 19
122 CPB Cpy, 19
123 cos Cop 19
124 cog Cog Body zero 1ift drag coefficient | 19,26
125 CNANF 26
126 XCPLN X p/2g 4,2,2,1 |Figure 4.2,2,1-24 26
127 THETAN | 8 26
128 CNAN (CNa)N Mose normal force slope 26
129 CMAN (Cm )y Nose pitching moment slope 26
130 THETAA | 8, | 26
131 CNAAF 26
132 CMAAF 26
133 CNAA (CNa)A Afterbody normal force slope 26
134 CMAA (Cma)A Afterbody pitching moment slope 26
135 THETAT | 6 26
136 CNATF __J_jE;

240




VARIABLE DEFINITION OF DATA BLOCK "SBD"

VARIABLE

ENGINEERING

DATCOM

LOCATION NAME SYMBOL REFEREMNCE COMMENTS /DEFINITIONS IOVERLAY
137 CMATF 26
138 CNAT (CNQ)B Body normal force slope 26
139 CMAT (sma B Body pitching moment slope 26
140 K K h.2.1.2 |Eqn. 4.2.1.2-; 26
141-160 | THETA N 26
161-180] LX {2.) 26
XN 1 AN
181-200 | INTGCN 1 (K Inrd by 26
1 X
201-220 | INTGCM ik )or, (ry), d(CN 26
o gJ N N'"X'N H‘B)
221 RNN Ry, 26
222 CFINC Cf nc 26
223 CFC@CF Efc/Cf 26
224 CDPN (Cpe) 26
Dp/N
225 CDPA (cDP)A 26
226 CDPT (Cny) 26
OpP’B
227 COP Cop 26
228 (CNaN)WB 19,26
229 (CNaN)HB 19,26
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SECOND LEVEL METHOD DATA PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "SECD"

VARIABLE

ENGINEERING

DATCOM

LOCATION | 0 AME SYMBOL REFERENCE COMMENTS / DEFINITIONS OVERLAY,
] (cgsgc ) Salozol 35
2 (Con/Ci )y 15414241 35

e
3 (CRBQCL)H Sn]ozol 35
b ng QL)H 5.1.2.1 35
5 cﬁﬁ/cl_)HB 5.2,2,1 35
7 (Cgﬁ gl 5420201 35
8 (61 /EL)HB 5.2.2.1 35
9 N l’n] -3.2 35
M=‘i‘.kf8
10 (CyJyg | 4e1.3.2 35
M=1.b4
1 (CDO)NBT 4.5.3.1 35
H=.6
12 (Cpgdypr |4-5-3.1 35
M=_7
13 (Cpglygy | 4-5.3.1 35
M=1.1
14 (Cog)ygr | 4:5-3.1 35
M=1.4
15 D@NE Flag if methods complete 35
16 D@L2 Flag if methods applicable’ 35
17 (CDL/CLZ)M 4.1.5.2 35
18 (Cpg/C )y, | 5-1.2.1 [Ean. 5.1.2.1-c 35
19 {CDL/CLz)H .14'-1.592 35
20 (Cog/C )y | 5+102.1 [Ean. 5.1.2.1-¢ 35

e
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VARIABLE DEFINITION OF DATA BLOCK "SECD"

LOCATION | VARIABLE

ENGINEERING DATCOM
NAME SYMBOL

REFERENCE COMMENTS / DEFINITIONS OVERLAY
21 (CRB/CL)NB 5.2.2.1 |Egn. 5.2,2.1-d 35
22 (CRB/CL)HB 5.2,2,1 Eqn, 5.2.2,1-d | 35
23 (MD)BWHU 4.5.3.1 |Drag divergence ﬂach number 35
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SUPERSONIC HORIZONTAL TAIL-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SHB"

VARIABLE [ENGINEERING DATC :
Locarion [VARIABL SYMBOL REFERESE"E COMMENTS / DEFINITIONS OVERLAY
] UNUSED
2 KKWB kHB 20
3 XACN (xac)N . 20
L CogwB (CDO)HB HT-body zero lift drag coef- 20
ficient
5 DD dBody 20,25
6 BETA B Mach number parameter 20
; CLABW (CLG)EIHJ 20
XACBW (xac/Cr)B(H) 20,25
9 FA Fa . 20
10 cLi Cy,, K 20
i
11 KBW KB(H) 20,25
32 RKBN l}o3oloz Figure-h-3-].2"]1 20,25
34 FN fy - 20
35 KWB K41 (g) 20,25
36 XAC X /c 20
ac r
0
37 KKBW kB(H) 2
38 RLAP 2; 20
39 XACA 4.3.2.1 |Figure 4,3.2.1-37 20,25
40-59 GAMMA  |Y/2mav(r) 20
cre/2
60 TRING 20,25
20
61 XCPLN (XCP/Cr)N
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SUPERSOMIC PAMEL SIDESLIP VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SLA"™

LOCATION VAEI:‘EEE ENsc\:LTécE:)RLING REDF;;LCESE*E COMMENTS /DEFINITIONS OVERLAY
] MACH M Mach number 23,32
2 BETA B Mach number parameter 23,32
3 X X 23

}:‘ . .
4 DIHEQ Equiv. Equivalent dihedral angle 23
5 QBC ]/Q(BC) 5.1.1.1 Figure 5.1.1.1-6 23
6 EBC E”(SC) 7.1.1.1 Figure 7.1.1.1-8 23
7 CLPT@A (Czp)Theo/ 7.1.2.2 |Figure 7.1.2,2-25 23
8 cLp ¢, * | 23
9 CLBD (Cﬁsi‘ 23
10 A% Z 23
W
11 RKI Ki 5.2.1.1 Figure 5.2.1.1-7 23
12 RNHN Ry 23
13 RKRL Kg 5.2,3.1 Figure 5.2.3.1-9 23
%
14 RH1 h, 23
15 RH2 h, 23
16 SBS SBg Projected side area of body 23
17 RKN Ky 5.2.3.1 |Figure 5.2.3.1-8 23
18 Zup 2! | 23
19 cLBzw  [(aCzg), o 23
20 pcLB Ay, W 23
21 RKHBHL {KH(B))HL 5.3.1.1 |Figure 5.3.1.1-25 (g4) 23
22 RKHB KH(B) 23
23 DCYHWB (ACYB)H(HE) 23
24 RKVWB K (/5 5.3.1.1 |Figure 5.3.1.1-25 (B-P) 23
25 RKVB Kv(a) 5.3.1.1 Figure 5.3.1.1-25A 23
26 RKPVWB |K' 23
Y1/ (B)
27 DCYBV (LCYB)V(HB) 23
28 RKVHB Ky (HB) 5.3.1.1 |Figure 5.3.1.1-25 (B-P) 23
29 ZP Z, 23
30 RLP Jap 23
31 CHAV (CNu)v 32
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SUPERSONIC HORIZONTAL TAIL PANEL SIDESLIP VARIABLES
VARTABLE DEFINITION OF DATA BLOCK "SLAH"

LOCATION | VARIABLE [ENGINEERING RE‘:‘;LES@E COMMENTS / DEFINITIONS OVERLAY
] MACH M Mach number 23,32
2 BETA Mach number parameter 23,32
3 X X 23
4 DIHEQ VEquiv. Equivalent dihedral angle 23
5 QBC i/Q(BC) S.letel Figure 5.1.1.1-6 23
6 EBC E”(BC) 7.1.1.1 Figure 7.1.1.1-8 23
7 CLPT@A (Cgp)Theo/ 7.1.2.2 |Figure 7.1.2.2-25 23
8 cLp Capy 23
9 CLBD (Cy ). 23

10 ZW Z:I I 23
11 RK 1 K; 5.2,1.1. |Figure 5,2.1.1-7 23
12 RNN R, 23
13 RKRL KR2 5.2.3.1 |Figure 5,2,3.1-9 23
14 RH1 h] 23
15 RH2 h, 23
16 SBS SBe - Projected side area of body 23
17 RKN Ky 5.2.3.1 |Figure 5.2.3.1-8 23
18 Z\iP Z\:{ 23
19 CLBZW (z_\.cgﬁ)z 23
20 DCLB AC, w 23
21-31 UNUSED
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SUPERSONIC WING VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "SLG"

LOCATION | VARIABLE ENS%L’;'SE)RL’NG RE[;‘;;ESE‘E COMMENTS /DEFINITIONS OVERLAY
] BETA B8 Mach number parameter 18,27
BOVERT B/tanALE b,1.3.2 18,27
3 CNNNT CNa/(C“a) k.1.3.2 27
Theory
4 BCNA BCy,, 4.1.3.2 27
5 CNTHRY (CNa)Theor,;“'”'z 27
6 CNAA oy /A ho1.3.2 27
7 CHAI Cy 4,1.3.2 |Wing normal force slope, per 27
“ radian :
8 DELTYT AY 4,1,3.2 27
9 DELTDT S 4.1.3.2 Semi-wedge angle measured per- 27
pendicular to wing LE
10 TLE192 tanALE/?.SZ 27
11 E E 27
12 cc C 27
13-32 CNAAA  [{(Cy ) b.o1.3.3 27
au’ J .
33-52 ALPHAJ oy 27
53-72 coL (Cp )| 27
73 A2 AZ b,1.3.2 27
74 52 s, b.1.3.2 27
75 CNAAAP | Cy 4,1.3.3 27
o
76 XACCRI (xac/cr)l Inboard panel 27
77 CNTBV (CNu)Bu 27
Theory
78 XACCR@ (Xac/cr)g Qutboard panel 27
79 cow Coy, 18
80 Cog Co, Wing zero lift drag coefficient [18
81 DRAGC | CDL|: p } 18
P
c 2 P
82 P p 18
83 CFg Cfg Qutboard panel 18
84 CFI Cfl Inboard panel 18




VARIABLE DEFINITION OF DATA BLOCK "SLG"

LOCATION [VARIABLE |ERCINEERING RE‘i‘gLEg’C“E COMMENTS /DEFINITIONS OVERLAY
85 RNG Reg Outboard panel 18
86 RN RCI Inboard panel 18
87 COF Cof 18
88 CF Ce 18
89 RLCHFF R 18
90 RNM Rg 18
91 CNAG (c“a)ﬁ Outboard panel 27
92 CNAI (CNQ)I Inboard panel 27
93 RMACH (H[J_)u:0 27
94 DETACH 27

95-114 UNUSED
115 DETANG o 27
116 CNAAST cﬁau 4,1.3.3 27
117 DETALP Ac 27
118 CRBW () gy 27
119 58W S gy 27
120 ARBW Agy/ 27
121 TAPBW " 27
122 cLesw [(CLglgy, 27
123 CRGLV (cr)g Glove component 27
124 SGLV Sg 4,1,3,2 |Glove component 27
125 ARGLY Ag 4,1.3.2 |Glove component 27
126 BE bE 4,1.3.2 Extension component 27
127 CHI (Cn,/A), | Ba1.3.2 27
128 CH2 (Cy,/A), | h.1.3.2 27
129 CHAE (C”a)E L,1,3.2 |Extension component 27
130 CHAGLY | (Cp,) 4,1.3.2 |Glove component 27
131 CNABW [ (g )y, | 4.1.3.2 27
132 CLEGLV (CLE)Q 4,1.3.2 |Glove component 27
133 RKL K 27
134 XACCR X /¢ 20,27

__T_;-“
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VARIABLE DEFINITION OF DATA BLOCK "SLG"

VARIABLE JENGINEERING DATCOM

tocation [ VARIABY SYMBOL REFERENCE COMMENTS /DEFINITIONS (OVERI AY

135 DCMCL de/dCN 27

136 CMA Cy 27
154 .

137 CNCNTI [c-”u/cNu Inboard panel 27

THEQ " |

138 CNCNT@ [ENQ/%NG Outboard panel 27

139 THEO ¢

139 CNATLE | (Cy ) Inboard panel 27
aTHEQ. !

140 CNATY CN |Outboard panel 27
aTHED P

141 RKT K 27
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SUPERSONIC HIGH LIFT AND CONTROL VARIABLES
VARIABLE DEFINITIQON OF DATA BLNCK "SPR"

LOCATION “‘:L‘:ELE ENSC‘Y[;‘:SRL'NG RE%;LESE‘E COMMENTS,/ DEFINITIONS OVERLAY
] BETA B Mach number parameter 41,53
2 cl C 6.1.3.1 |[2/8; p. 6.1.3.1-7 41,53
3 c2 c, 6.1.3.1 | (2.4m*482) /(28" ; p. 6.1.3.1-7 [81,53
L LAMHL AL Hinge line sweep, deg 41,53
5 PHITE d1E TE cross section angle perpen—- |41,53

dicular to hinge line, deg
SPR(5) 4
o lolde - ]
6 K3 Ky 6.1.3.2 [ 1=(C,/C)( =73 ) »53
7 SF Se Total flap area 41,53
8 CLRLF Ceg TE plain flap rolling effective-| 53
ness
9 KHB kH(B) 4,3.1.2 |Figure 4,3.1.2-12A 53
10 KBH kB(H) L.3.1.2 Figure 4,3.1.2-12A 53
8 YHS ?h ' 53
12 BCLD] CLig 6.1.5.1 |[see p. 614,111 41,53
13 BcLD2 | Cy! 41,53
14 TANHL |tan AL 41,53
2
15 K1 K, Ky (T+R+R L) 4
IS
16 K2 Kz K3(tan HL) #}
17 BCHD1 | s 41,53
18 BCHDT | Cp, 6.1.3.2 |Eqn. 6.1.3.2-e 41,53
19 CMDT Cng TE flaps pitching moment effec- | 41
tiveness :
20 cLo CL 6.1.4.1 |TE flaps 1ift coefficient 2
§ effectiveness
21-30 UNUSED
31 CHRD (1) Wing chord at innermost flap hi
station j
32 TLEOB 41,5
33 THLOB 41,5
34 TTEOB 41,5
35 TRTOFL Flap taper ratio 41
36 co Wing chord at inboard location hi

of flaps
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VARIABLE DEFINITION OF DATA BLOCK "SPR"

VARIABLE [ENGINEERING| DATCOM
LOCATION NAME SYMBOL REFERENCE COMMENTS /DEFINITIONS JOVERLAY
37-44 PAM]=- Pressure area moments calculated| 4l
PAM8 from wing tip
45-52 PAMI - Pressure area moments calculated| 4l
PAMS from wing root
53 CHAT (Cha)t/c=0 Hinge moment effectiveness for b1
flat sided controls
54 CHAF (Ch ) Hinge moment derivative for flat| 41
a’Flat .
sided controls
55 AMA M, Area moment about hinge line 4y
56 CHDELF Ch 'Hinge moment derivative for flat| 41
§ sided controls
57-59 CMD T~ BCras 41
CMD3
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SUBSONIC PANLL SIDESLIP VARIABLES

VARIABLE DEFINITION NF DATA BLOCK "ST8"

VARIABLE [ENGINEERING| DATC el
LoCATION | VARIABL STmBOL REFEREmOE COMMENTS / DEFINITIONS OVER( AY
] Z, 5.2.2.1 |Vertical distance from center 29

line to the root chord quarter
chord
2 My 29
i
2
g M9y 9
¥
4 Zw 29
5 (c ) 5.3.1.1 [Hethod of 4,1.3.2 17
a' v
6 (A)TVT 5.3.1.1 Isolated panel geometric aspect 17
ratio
? K 503.]-‘ Figure 5.3.1|]_25 ]?
8 Kf 5.2.2,.1 Fuselage-length-effect correc- 17
. tion facter Figure 5.2.2.1-26
9 X 23
10 cv 5.3.1.1 Figure 5.3.)1.1-22b 29
11 b Horizontal distance from the CG | 29
P to quarter chord MAC of VT
12 z Vertical distance from center 28
P line to MAC of VT
13 QCRB 17
14 ]
CE'BZ':‘, 7
15 KN 5.2.3.1 Figure 5.2,3.1-38 17
16-35 (CYB)L.S. Low speed value for CYB Vs, a 17
- . ]
36-55 (CYB/CL)H Cyﬁ/CL at mach vs, a 7
56 KRE S 15.2.3,1 Figure 5.2.3.1=9 17
57 K. 17
]
58 (Cf-a)TOT /
59 h or w 5.2.3.1 |Average height of fuselage above| 29
wing root chord
60 h, 5.2.3.] |Figure 5.2.3.1-8 29
61 h, 5.2.3.1 |Figure 5.2.3.1-8 23
62 SBg 5.2.3.1 [|Projected side area of body 23
63 Ly 5.2,2.1 Fuselage length 23
64 YA3 LI (fﬂCgF/Kv)l 5.1.2.1 |Inboard panel, Figure 5.1.2.1-31 17
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VARIABLE DEFINITION OF DATA BLOCK "STB"

LOCATION V‘“&Tﬁéf ENS%':SERL'NG REE‘;L%SE‘E COMMENTS /DEFINITIONS SR LAY
65 YA319 (wC;:/Kv)g 5,1.2.1 |Outboard panel,figure 5.1.2.1-211 17
66 YA30A Kmr 5.1.2.1 Figure 5.1.2,1-30a 17
67 YA29 c. /% 5.1.2.1 |Figure 5.1.2.1-29 17
63 k27 ((c, /¢) |5.1.2.1 |Figure 5.1.2.1-27 17

Le/2 .
63 YA304  [MCgg/ (s |5.1.2.1 |Figure 5.1.2.1-300 17
tan Ac/h)
70 YA223 (c:%/c,)A 5.1.2.1 |Figure 5.1.2.1-28b 17
71 YA2EA Km 5.1.2.1 7]Figure 5.,1.2.1-223a i7
72 dB‘ Body diameter 23
73 (c, ) 17
Y TVTEﬁF
74 (Cy ) ' 17
Y, TVT{NFH)
/{C, )
Yo TVT .
75 (HE”)V/ 17
A _
Y 2 ' 2 .
76-95 (C, /CL )] 5.1.3.1 Low speed CnB/CL i7
L05.

96-115 Claj 17
116 (Ageel, 5.3.1.1 |Egn. 5.3.1.1-a 17
117 (1+30/32)4 5.4.1 Sidewash term Vi

q,/4a,,
118 k 5.3.1.1 |Figure 5.3.1.1-22d 17
119 Ky, 5.3.1.1 Figure 5.3.1.1-22c 17
120 AU(B)/AV 5.3.].] thure 503-].]"226 1?
. . ., «
121 Ay sy’ 5.3.1.1 |Figure 5.3.1.1-22b 17
Ay (s)
122 v Effective dihedral angle 25
123-125 UNUSED
126 A(C;B/CL)E 5.1.,2.1 {Outboard panecl,Figure 17
5.1,2.1-28b




VARIABLE DEFINITION OF DATA BLOCK "STB"

VARIABLE

ENGINEERING

DATCOM

COMMENTS Z DEFINITIONS

LOCATION NAME SYMBOL REFEREMCE JOVERL A ¢
127 &(CQ /CL)I 5.1.2.1 Inboard panel, Figure 17
¢ 5.1.2.1-28b
128 (C&E/CL)' 5.1.2.1 {Outboard panel, Figure 17
A 5-].2-1-27
c/2g
129 (Cgo/C, )" | 5.1.2.1 [Qutboard panel, Figure 17
¢ A 5.1.2,1-28b
_ @
133 iKﬂA)g 5.1.2.1 |Outboard parel, Figure 17
5.1.2.1-23a
131 ) 5 \ ti
3 (Cxﬁ/CL;a 5.1.2,1 [|Outtoard panel CkE/CL ratio 17
132 (Cgﬁ/CL) 5.1.2.1 Inboard panel, Figure 17
|
133 (CﬂE/C )A S.1.2.1 Inboard parel, Figure 17
S.I..Z.I‘zab
134 (km )I 5.1.2.1 Inboard panel, Figure 17
A 5.1.2.1-28a
135 ('lﬁ}LL}] 5.1.2,1 Intoard panel C;S/LL ratio 17

[
i

I~



SUBSONIC HORIZONTAL TAIL PANEL SIDESLIP VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "STBH"

LOCATION [VARLABLE ENGINEERING Rg’;;‘ég& COMMENTS / DEFINITIONS OVERLAY
1 Zw 5.2.2.1 Vertical distance from center 29
line to the root chord quarter.
chord
2 ﬂvi 29
3 n 2
Vg=1 7
1
4 Z 29
5 CL)yr 5,3.1.1 |[Method of 4.1.3.2 17
6 UNUSED
? K 593.'.‘ Figure 503.]-1-25 17
8 Ke 5.2.2.1 Fuselage-length-effect correc- 17
tion factor Figure 5.2.2.1-26
9 X _ 29
10 CV 5.3.1.1 Figure 5.3.1.1-22b 29
11 2 Horizontal distance from the CG 29
P to quarter chord MAC of VF
12 Z Vertical distance from center 29
P line to MAC of VyF
13 acie 17
14 o 1
282\; 7
15 KN 5.2.3.1 Figure 5.2.3.1-8 17
16-35 (CYB)L.S. Low speed value for CYB Vs. o 17
36-55 (CYB/CL)M CYB/CLBat mach vs. a 17
56 KRi 5‘2030! Figure 592n3¢]-9 I?
57 K, 17
58 (I 17
59 h or w 5.2.3.1 Average height of fuselage above| 29
wing roct chord
60 h, 5.2.3.1 |Figure 5.,2.3.1-8 29
61 hI 5.2.3.1 Figure 5.2.3.1-8 29
62 S 5.2.3.1 |Projected side area of body 29
63 Rf 5.2.2.1 Fuselage length 29
64 YA31I (BCRB/Kg)l 5.1.2.1 |tnboard panel, Figure 5.1,2.1-31] 17
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VARIABLE DEFINITION OF DATA BLOCK "STBH"

LocaTION | VARIABLE (BN G R ING | OO COMMENTS / DEFINITIONS OVERLAY,
65 YA31§ (BCRB/KV)G’S.I.Z.I Outboard panel,Figure 5.1.2.1-31} 17
66 YA30A King 5.1.2.1 |Figure 5.1.2.1-30a 17
67 YA29 cis/v 5.1.2.1 |Figure 5.1.2.1-29 17
68 YA27 (CQB/CL) 5.1.2.1 |Figure 5.1.2.1-27 17

Ae/2
69 YA30A aciB/(a 5.1.2,1 |Figure 5.1.2.1-30b 17
_ tan hc/ﬁ)
70 YA288B (CEB/CL)A 5.1.2.1 Figure 5.1.2.1-28b 17
71 YA28A Km 5.1.2.1 Figure 5.1.2.1-28a 17
A
72 dB Body diameter 29
73 UNUSED
7h UNUSED
75 UNUSED
76-95 (c, /¢ 2y 1 5.1.3.1 Low speed C /C 2 17
nB L o - - nB L
L - S L]
96-115 Cyp * 17
Bl

116 (Agee), |5-3.1.1 [Eqn. 5.3.7.1-a 17
117 (1+30/38)¥ 5.4.1 Sidewash term 17

q,/4q,

118 k 5.3.1.1 Figure 5.3.1.1-22d 17
119 Ky 5.3,1.1 |Figure 5.3.1.1-22¢ 17

i - 17

120 AU(B)/AV 5.3.1.1 Figure 5.3.1.1-222 ‘é

12‘ AU(HB)/ 503-3.:1 Flgure S.3¢l.]‘-22b
Av(B)

122 Vi Effective dihedral angle 23
123-125 UNUSED
126 &(CRB/CL)E 5.1.2.1 |Outboard panel,Figure 17

5,1.2.1-28b
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VARTABLE DEFINITION OF DATA BLOCK "STBH"

| LOCATION VAS:«EéE ENS%L:JE(EDRLNG RE&?;ESE“E COMMENTS / DEFINITIONS OVERLAY
127 &(CEB/CL)I 5.1.2.1 Inboard panel, Figure 17
Sc ] |2. I-28b
128 {C,7C )t 15.1.2.1 |Outboard panel, Figure 17
g" L
A 5.1.2.1-27
r:/2g
129 (CRQ/CL)‘ 5.1.2,1 Outboard panel, Figure 17
" A 5- I c2|; 1-28b
@
130 (Km“)ﬁ 5.1.2.1 |Outboard panel, Figure 17
" 50]u2¢]“283
131 j
3 (Cﬂg/CL)ﬁ S.1.2.1 Qutboard panel CEB/CL ratio 17
132 (Cy./C,) 5.1.2.1 Inboard panel, Figure 17
a Bb 5.1.2,1-27
C/Zl
133 (cz,/cl_)A 5.1.2.1 Inboard panel, Figure 17
° | 5.1.2,1-28b
134 (K, )I 5.1.2.1  }lInboard panel, Figure 17
A : 5.1.2.1-28a
135 (CQB/CL)I 5.1.2.1 Inboard panel CZE/CL ratio 17
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SUPERSONIC HORIZOMTAL TAIL VARIABLES

VARIABLE DEFINITION OF DATA BLOCK “STG"

VARIABLE |ENGINEERING

LOCATION | VARIABL SymBo RE':;‘;TR(E:S‘C*‘E COMMENTS / DEFINITIONS OVERLAY

1 BETA 4] Mach number parameter 22

2 BOVERT S/tanALE b.1.3.2 22

3 CNNNT - fCy 7 (Cp ) [4.1.3.2 22
Theory

4 BCNA BCN,, b.1.3.2 22

5 CNTHRY (CNa)Theoryhul.S.Z 22

6 CNAA Cn /A b.1.3.2 22

7 CNAI CNa L,1.3.2 HT porma] force slope, per 2z

radian
8 DELTYT AY, 4,1.3.2 22
DELTDT 81 k.1.3.2 |Semi-wedge angle measured per- 22
pendicular to HT LE

10 TLEI192 tanALE/1.92 22

11 E E 22

12 cc C 22

13-32 | CNARR  [(Cy . )| bo1.3.3 72

33-52 ALPHAJ aJ 22

53-72 CoL (cDL)J 22

73 A2 AZ 4,1.3.2 22

74 S2 52 4,1.3.2 22

75 CNAAAP | Cy' 4,1.3.3 22

76 XACCRI (xac?gr)l Inboard panel 22

77 CNTBW (C“a)aw 22
Theory

78 XACCRE (X, /c )4 Outboard panel 22

79 cowW Cp,, 22

80 Cog Cog HT zero lift drag coefficient 22

81 DRAGC | cDL[ o } 22
CLZ P+1]

82 P P 22

83 CFgd CFG Outboard panel 22

8l CFI C, Inboard panel 22

B




VARIABLE DEFINITION OF DATA BLOCK "STG"

LocaTiON [VARIABLE JENG I R Nl rereriome COMMENTS / DEFINITIONS OVERLAY
85 RN@ ch Outboard panel 22
86 RN I RCI Inboard panel 22
87 CDF Cpf 22
88 CF Ce 22
89 RLCEFF REC 22
90 RNN Ry 22
91 CNA@ (CNd)g Qutboard panel 22
92 CNAI (CNQ)I Inboard panel 22
93 RMACH (M*)a=0 22
94 DETACH 22

g5-114 UNUSED

115 DETANG o 22
116 CNAAST | Cy 4.1.3.3 22
117 DETALP Au 22
118 CRBW (cr)Bw 22

119 SBW Sgw 22
120 ARBW  |Agy 22
121 TAPBW | Ag,, 22
122 CLEBW [ (CLp)y, 22
123 CRGLV {Cr)g . Glove component 22

124 SGLV Sg 4,1.3.2 |Glove component 22
125 ARGLV Ag 4.1.3.2 Glove component 22
126 BE bE L,1,3.2 Extension component 22
127 CNI (Cng/A) ) | 412322 22

128 cN2 (Cng/A), | 4et.322 22
129 CNAE (CNu}E 4,1.3.2 |Extension component 22
130 CNAGLV (Cnﬂ)g 4,1.3.2 |Glove component 22
131 CNABW | (Cye) o 4,1,3.2 22
132 CLEGLV (CLE)g 4,1.,3.2 |Glove component 22
133 RKL KL 22
134 XACCR  [x_ /€ 22




VARIABLE DEFINITION OF NDATA BLCCK "STG"

—

LOCArpN VA:J!AA:ELE ENSerggRLING RE{;@LESE«E COMMENTS /DEFINITIONS (OVERLAY

135 DCMCL de/dCN 22

136 CHA Cyg 22

137 CNCNTI [CNa/CNa Inboard panel 22
THEO 1

138 CNCNTH [CNQ'_/CNQ Qutboard panel 22

139 THEQ' @

139 CNATI (c ) Inboard panel 22
Nayeg !

140 CNATY C a Outboard panel 22

QTHEO
141 RKT K 22




SUPERSONIC WING-BODY-HORIZONTAL TAIL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "STP"

LOCATION | VARIABLE |ENGINEERING RE‘i‘;LES*‘C‘E COMMENTS / DEFINITIONS OVERLAY
1 Cpy (Cpgly 20
2-21 CMAH (cmu)TJ 28
22-41 CLTB CLyg, 28
L2-61 CDAWB (CDu)wBJ 28
62 - DD (db)H 28
63 TRING 28
64 RKBW 4.3.1,2 |Figure 4.3.1.2-11 28
65 KBW Kg (1) 28
66 kwB KH(B) 28
67 CLAHB (CLM)H(B) 28
68 CLABH {CLu)B{H) 28
69 YT hob,1 Figure 4.4,1-67 28
70 RCRE@2 y 28
71-30 | VWH Iy 28
91-110 | DELTAT a#jH)J 28
111-130 | camma | (V/2mavr) 1 28
131 KKBW kg (H) 28
132 KKW8 ki (8) 28
133-152 | 1VBH 'VB(H) 28
153 DXACWB (Axac)wB 28
154 CD@WBT (CDG)NBH 28
155 COBWBY (CDﬁ)weHv 28
156 COPVF (CDO)‘JF




SUPERSONIC WING-BODY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "SHB"

VARIABLE

ENGINEERING

DATCOM

LOCATION " amE SYMBOL | REFERENCE COMMENTS /DEFINITIONS OVERLAY
] UNUSED
2 KKWB kW(B) 20,35
3 XACN (xac)N 20
4 CD@WB (CDO)HB Wing-body zero lift drag coef- 20
ficient
5 DD dBody 20,25
6 BETA 8 Mach number parameter 20
7 CLABW (cLa)B(H) 20
' - 20
8 XACBW (Xac/Cr}B(u) »25
9 FA fa 20
10 oy Cq,, 20
i
11 KBW Ka(w) 20,25
12-31 1VBW 'VB(W)J o 20
32 RKBW 4,3,1.2 |Fiqure 4.3.1.2-11 20,25
33 CLAWS (ELu)N(B} 20
34 CFM fN 20
35 KW B Kw(g) 20,25
36 XAC ac/cr 23035
3? KKBW Kg () ,
38 RLAP ﬁé 20
39 XACA 4,3,2,1 |Figure 4,3.2.1-37 20,25
40-59 GAMMA | V/2mav (r) 20
cre/2
60 TRING 20,25
20
61 XCPLN (XCP/Cr)N
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SYNTHESIS PARAMETERS

VARIABLE DEFINITION NF DATA BLOCK "SYNA"

LOCATION

VARIABLE |ENGINEERING| DATCOM

NAME sYmBOL | REFERENCE COMMENTS / DEFINITIONS

OVERLAY

C W o~ O W b~

—_— — —
oW

A%

XCG Xcg Input via NAMELIST SYNTHS
XW

ZW
ALIW (o,
2CG Z
XH X
ZH Z
ALIH (ai
XV X
VERTUP
HINAX
XVF
SCALE
v

ZVF | - '

C
w

W
e
G
H
H
'

v
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SUPERSONIC SPAMWISE LOADING COEFFICIENT PARAMETERS
AND HIGH-LIFT AND CONTROL DRAG VARIABLES

VARIABLE DEFINITION OF DATA BLOCK “TCD"

VARIABLE

ENGINEERING

DATCOMm

LOCATION | YA A SYMBO L REFERENCE COMMENTS /DEFINITIONS OVERLAY
1-14 col (6/6), 6.1.5.1 |Inboard panel spanwise loading 37
coefficient
15-28 cDg (G/cS)ﬁi 6.1.5.1 Outboa-arc-i panel spanwise loading | 37
coefficient
29-42 GDFULL (G/8) 6.1.5.1 |Panel spanwise loading coeffici~| 37
ent
43 GDIH (G/G)n: 6.1.5.1 Spanwise loading coefficient at | 37
.924 n
by GD2H (6/8),_ | 6.1.5.1 37
.707
45 GD3H (G/6),_ 6.1.5.1 37
383
L6 GDA4H (G/d)nz 6.1.5.1 37
0,0 )
47 KPRM K 6.1.7 Figure 6.1.7-2k 38
48 UNUSED
49-58 DELCDF acdf 6.1.7 |Figure 6.1.7-22 38
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TRANSONIC LONGITUDINAL AND LATERAL-DIRECTIOHAL STABILITY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "TRA"

LOCATION VA:'AA’EEE ENS(‘SI'LTEEEJRLING REDF?L%SEAE COMMENTS / DEFINITIONS OVERLAY
2 CLALL (CLQ)le,u 45,1.3.2 |Lift curve slope at M=1.k 24
2 ZWC Z /c 35

wow
3 K k 24
L MACH M Mach number 24
5 MF B (be)ﬁ=0 4,1.3.2 |Zero sweep force break Mach No, 24
Figure 4,1.3.2-53a
6 MFB Mep 4,1,3.2 |Force break Mach No., Figure 24
4,1,3.2-53b
] AgC a/c b.1.3.2 24
8 CFBCT cLan/ 4,1.3.2 |Figure 4,1,3,2-54a - 24
(CLafb)T .

9 BETAFB Brg Force break mach parameter 24
10 CLAFBT | (C L.1.3.2 |Total wing (C 24
Lagy T 3 9 Crag,)

11 AC Z/CW 35
12 CLAFB | (CL )¢y 4.1.3.2 |Lift curve slope at Mg 24
13 CLAA (CLa)a k.l.;.Z Lift curve slope at M_ =M. +.07 24
P BOC b/c b4.1.3.2 24
15 CLAB (CLa)b 4,1,3.2 |Lift curve slope at Hb=be+.]h 24
16-20 MT Mo Mach interpolation in transonic | 24
21-25 CLAMT | (cL Yut Lift curve slope interpolation 24

“ table at MT
26 DJ 8 35
27 cl c, L,1.3.4 |Aspect ratio classification 24
28 ARATIE | A(128) bo1.3.4 24
Il+cljx
| cos A
29 BUG (|+C])Rﬁx 4.1.3.4 24
cos ho
.8
30 CLMAXG [(Cp ) bor.3.4 24
='6
31 ACLBAS (uE ) L,V.3.4 |Figure 4.1.3.4-25a 24
Lmax
Base
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VARIABLE DEFINITION OF DATA BLOCK "TRA"
LOCATION VA:IAA:éE EN&LTSE)RLING REDF‘E\;(EZSE‘E COMMENTS / DEFINITIONS OVERLAY
32 DACMAG (Aachax) 4,1.3.4 |Figure 4.1.3.4-21b 24
M=.6
33 c3 Cj 4.1.3.4 |Figure 4,1.3.4-26b 24
34 "DALCM ﬁuCLmax 4,1.3.4 |Figure 4,7.3.4-21b 24
35 DCLMAX [6Cp 4,1.3.4 |Figure h,1,3.4-22 24
36 ALCLME | (ag ) | h.1.3.4 24
Lmax
37 ALCLHT fac, 4.1.3.4 |Wing angle of attack for max 24
max lift '
38 CLMAXT | Cpax 4.1.3.4 |Wing max 1ift coefficient 24
39 RLCAFF Rz 24
40 RNH Ry, 24
by RL L 24
42 CF C Skin friction coefficient 24
43-57 COW2 Cowy 24
58-66 UNUSED
67 COW Cpy, 24
68 CDF Cos 24
69 DagQ | sa/q, 35
70 cLawe | [(Cy )] 2k
M=,6
70 CLAWB ELaw(B) 25
A &
74 CMOWB (CM ) g 35
75 CDOWBT (CDO)NBT
76 c08B Cop 2k
77 COwWB Dp,, 24
78 cogs (CDO)BOdY Body zero lift drag coefficient 2b
79 CDFB (CDF)Body Friction drag coefficient 24
80 copPe (CDP)Body Pressure drag coefficient 2k
81 COBFIG cDb/(db/dJ2 24
82 DCNA  [(dCy/aM), | 24
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VARIABLE DEFINITION OF DATA BLOCK "TRA"

LocATION VARIABLE ENSCJ,,':E(E)T”C’ REDF?L%SE‘E COMMENTS / DEFINITIONS OV At
83-88 XMV 25
89-94 XACV X /Cs= 25
ac l‘_
95 XACM Xac/(c/f-l) 25
96 DELXAC |AX_ /C% b2 Figure 4.4.2-28 25
g7-10k XACP 25
105 XAC 25
106 XACBW (x . /C ) 25
dC I
B (W)
107 XACWB (xac/cr) 26
W(B)
108 UNUSED

2
o

~



TRANSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL STABILITY VARIABLES
OF HORIZONTAL TAIL

YARIABLE DEFINITION OF DATA BLOCK "TRAH"

VARIABLE

ENGINEERING

DATCO
LOCATION NAME SYMBOL REFERENE‘E COMMENTS /DEFINITIONS IOVERLAY
i =1.4h 2
1 CLATS (CLa)M=I.h 4,1.3.2 [Lift curve slope at M=l 4
2 UNUSED
3 K k 24
4 MACH M Mach number 24
5 MFBY (Hfb)ﬂ=0 4,1.3.2 |Zero sweep force break Mach MNo. | 24
! Figure 4.1.3.2~53a
6 MFB MFb 4.1.3.2 Force break Mach No., Figure 24
4.1.3.2-53b
7 AgC a/c 4,1.3.2 24
8 CFOCT feL, . / 4.1.3.2 |Figure k,1.3.2-54a 24
(Clypy)t
9 BETAFB Beg Force break mach parameter 24
10 CLAFBT | (C ) Lo1.3.2 Total wing (., ) 24
Loy, '1 e § Mlagy
11 UNUSED .
12 CLAFB (CL.)Fb bo1.3.2 |Lift curve slope at Mep 24
13 CLAA (CLa)a bo1.3,2 |Lift curve slope at Maszb+.0? 24
14 .BgC b/c hov.3.2 24
15 CLAB L)y, 4.1.3.2 |Lift curve slope at M =M. +.14 24
16-20 MT Mo Mach interpolation in transonic | 24
21-25 CLAMT | (cp ) Lift curve slope interpolation 2h
a'MT
table at MT
26 _ . UNUSED
27 cl c, 4.1.3.4 |Aspect ratio classification 24
28 ARATI@ | AHT(128) | b.1.3.4 24
il+CI§ X
cos A
29 BUY4 (I+Cl)g=;x Go1.3.4 24
cos i
0
.3
30 CLMAXE | (Cp ) | hal.3.4 2k
max
M=.6
31 ACLBAS | (at, ) | 4.1,3.4 | Figure 4.1.3.4-25a 24
Lmax
Base
et




VARIABLE DEFINITION OF DATA BLOCK "TRAH"

LOCATION VA:J'AA"?ELE ENS%‘:EE)RJNG RE(::EL%SPCAE COMMENTS / DEFINITIONS OVERLAY
32 DACMAB (AdCL ) | 4.1.3.4 Figure 4.1,3.4-21b 24
max
M=,
33 C3 C3 4,1.3.4 |Figure 4.1.3.4-26b 24
34 DALCM  |&d Lo1.3.4 Figure 4,1.3.4-21b 24
CLmax
35 DCLMAX |ACL . L.1.3.4 |Figure 4,1.3.4-22 24
36 ALCLME | (o ) | h4.1.3.4 24
c
Lmax
=06
37 ALCLMT o 4.1.3.% |H.T. angle of attack fdor max 24
Cp
max lift
38 CLMAXT o 4,.1.3.4 H.T. max lift coefficient 24
' Lmax .
39 RLCBFF - RL o 24
40 RNN - Ry, 24
b1 RL L 24
L2 CF Ce Skin friction coefficient 24
43-57 CDW2 CD”H . 7L
58-66 ~ UNUSED
67 COW Cpy ”
68 COF Cof oL
69 pezy | #a/q, -
Lt C
70 cLaws Lty ) 2l
M=,0
CL
71 CLAWB aW (B) oc
-
72 CLABW CLuB(w) 25
73 coowe | (cp.)
4 c 7\
7 MOWB | (Cn )\ g
75 UNUSED
76 CDBB Cop 24
77 CCwWB Do, 2h
78 COZB (CDO)Bod Body zero lift drag coefficient | 5
Y N . '
79 CDFB (CDF)Body Friction drag coefficient 2
80 COPB (CDP)BOUV Pressure drag coefficient n
2
81 coBFIG [Cpy/ (d,7¢] 2,
82 DCNA (dcmfdn)l . L




VARTABLE DEFINITION OF DATA BLOCK "TRAH"

VARIABLE

ENGINEERING

DATCOM

LOCATION NAME SYMBOL REFERENCE COMMENTS / DEFINITIONS OVERLAY|
83-88 XMV 25
89-94 XACV X,/ C 25
95 XACW xaC/(EVh) 25
96 DELXAC |ax_ /C% L, 4,2 Figure 4.,4,2-28 25
97-104 | XACP 25
105 XAC 25
106 XACBW (xac/E}) 25
B (W)
107 XACWB (xaC/E}) 25
W(B)
108 CD@H CDUH(u) 35




SUBSONIC TRIM VARIABLES FOR CONTROL DEVICE OM WING OR TAIL

VARIABLE DEFINITION OF DATA BLOCK "TRM"

LOCATION | VARIABLE [ENGINEERING REPERC M COMMENTS /DEFINITIONS OVERLAY
1-20 ALPHA 38
21 NTRIM 38
22 for lack of control moment 38

for a>oc

max




SUBSONIC TRIM VARIABLES FOR AN ﬁLL MOVABLE HORIZONTAL STABILIZER

VARTABLE DEFINITION OF DATA BLOCK "TRMZ"

Location | VARIABLE ENS%L:JEERJNG REE:J;L(E:SE‘E COMMENTS / DEFINITIONS OVERLAY
1-20 CLT (CLygly 38
21 NTRIM 38
22 TSTQP for lack of control moment 38

=.]’
=2,

for a>acL
max

ra
~1
[}



TRAHMSONIC HIGH LIFT AND CONTROL VARIABLES

VARTABLE DEFINITION OF DATA BLOCK "TRN"

VARIABLE JENGINEERING| DATCO
tocatTion | VARIES: SYMBOL REFERENE\E COMMENTS / DEFINITIONS OVERLAY

| ENCEPE SPP 40

2 YH YH 40

3 ETAQRS U(qH/q) Tail effectiveness for body 40

mounted horizontal tails

4 CLDELC Cqr Rolling effectiveness of e
° horizontal tail M < 1

5 CLDALC Cg Rolling effectiveness of 40
¢ horizontal tail, M > 1

6 KBH

7 KHB
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TWIN VERTICAL TAIL INPUTS
VARIABLE DEFINITION OF DATA BLOCK " TVT*®

VARIABLE [ENGINEERING| DaTCO
Location | VAT SYMBOL REFERENE‘E COMMENTS / DEFINITIONS OVERLAY

1 BVP b\l; Input via NAMELIST TVTPANM
2 BV bU

3 BDV 2rI

4 BH by,

5 SV SU

6 VPHITE dTE

2
7 VLP b Y
8 P Z,
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VENTRAL FIN INPUT VARIABLES

VARIABLE DEFIHNITION OF DATA BLOCK “VFIN"

LOCATION | VARIABLE N G ING RE‘?‘ELESE‘E COMMENTS /DEFINITIONS OVERLAY
1 CHROTP c, lnput via NAMELIST VFPLNF
2 SSPNGP b /2
3 SSPNE b*/2
L SSPH b/2
5 CHRDBP C,

6 CHRDR c.
\? SAVS | (“x/c)!
8 SAVS@ (ﬁx/c)g
9 CHSTAT X/C
10 UNUSED
11 TWISTA 9
12 SSPNDD | (b/2)y,
13 DHDADI Vl
14 DHDADS Vh Y
15 TYPE
16 T@VC t/c Input via NAMELIST VFSCHR
17 DELTAY AY
18 XBve (x/(:)max
19 cLl Ce,
20 ALPHA! a.
21-40 CLALPA Cog
41-60 CLMAX Co
61 CHg Cng
62 LERI (R ),
63 LERG (RLE)ﬁ
64 CAMBER
65 TAVC P (t/e)
26 X@gVCg (X/c)maxo
7 cMBT (Cmo)ﬂ
68 CLMAXL | {Cp ) pqd
69 cLAMg  1{Ce ) yep Y
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VARIABLE DCFINITION OF DATA BLOCK "VFIN"

LOCATION VASL“&EE ENSC{,LTEE}RL’NG peDF?L%S?E COMMENTS /DEFINITIONS OVER: AY
70 TCEFF (t/c)EfF Input via HAMELIST VFSCHR
71 KSHARP K

72-91 XAC X

ac
92 ARCL

y3-94 UNUSED

e5~114h SVWB SU(WB)
- S

115-134 SVB v (8) Y
5= 151

135-154 | SvHB Sy (HB)

276



VERTICAL TAIL INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "VTIN"

VARIABLE |ENGINEERING DATCOM
LOCATION NAME SYMBOL REFERENCE COMMENTS /DEFINITIONS IOVERLAY
1 CHRDTP o Input via NAMELIST VTPLNF
2 SSPN@P b _#/2
3 SSPNE b /2
4 SSPN b/2
5 CHRDBP C,
6 CHRDR cr
7 SAVS | (“x/c):
8 SAVSH (AX/CJ
9 CHSTAT X/C
10 UNUSED
N TWISTA )
12 SSPNDD (b/z)vO
13 DHDAD | VI
L H v
] DHDAD® s ) Y
15 TYPE
16 T@vVC t/c Input via MAMELIST VTSCHR
17 DELTAY AY
18 X@ve (x/C)
max
19 cLl Cy.
I
20 ALPHAI o
21=40 CLALPA C,
fa ]
41-60 CLMAX Cy
max
61 CMJ cmg
62 LERI {RLE}I
63 LERZ (RLE)g
64 CAMBER
65 TEVC@ {t/c)Ea
66 Xgvceg (x/¢C)
maxo
67 CMBT (cmo)g
68 CLMAXL (LlnaX)M=0 Y
69 CLAMZ Lﬂm) M=0




VARIABLE DEFINITION OF DATA BLOCK "VTIN"

LOCATION VA:;A&;E ENSGY’:E(EDTNG REE;:LESE‘E COMMENTS /DEFINITIONS IOVERLAY
70 TCEFF (t/c)Eff Input via NAMELIST VTSCHR
71 KSHARP K
72-91. XAC X o
92 ARCL
93-94 UNUSED
95-114 | svws Sy (wB)
- S
115-134 | syB v (8) Y
135-154 | SVHB SV(HB)




SUBSORIC WING-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLNCK "kB"

LOCATION | VARIABLE ENCINEERING REDF‘:’R‘E:SE‘E COMMENTS /DEFINITIONS OVERLAY]!
1 UNUSED
2 K Interference factor of wing on 7
W(B) b
ody
3 KB(N) Interference factor of body on 7
wing
4 (CL )H(B) Lift curve slope of wing in 7
* presence of body
5 (CLQ)B(W) Lift curve slope of body in 7
presence of wing
6 (CDU)NB Wing-body zero-lift drag 7
; “u(s) ’
%8 (W) 7
10 CLidgqu /
H CLidye 7
12 - (Xac/E)wB 7
13 (xaa_/__as(u) 7,25
| .
14 (xac/Cre)s(w) 7,25
1> X1/ Cre) ghmo 7225
16 Cmowa 4.3.2.1 Wing-body zero-1ift pitching moment 7
17 (CDO)NB Wing-body zero lift drag 7
coefficient
18 Rug 7
19 RLg 7
20 (CLmax)wB Wing-body maximum 1ift 7
21 (ag ) Wing~-body angle of attack of max| 7
Lmax’ WE lift
22 WB (20) 8B (4h) 7
23 WB(21)+8B(43) 7
24~39 UNUSED
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SUBSOMIC WING-BODY-TAIL PARAMETERS

VARIABLE DEFINITION NF DATA BLOCK "WBT"

LOCATION |VARIABLE [ENGINEERING) DaTcOM. COMMENTS / DEFINITIONS OVERLAY

1 KH(B) Interference factor for H.T. 10

in presence of body

2 KB(H) Interference factor for body in 10

presence of H.T.

3 (CLG)H(B) H.T. 1ift curve slope in 10

presence of body

4 (CLQ)B(H) Body lift curve slope in 10

presence of H.T.
5 UMUSED
6-25 (Cpp) ) 10
26-45 (aCiq) Eqn. 4.5.1.2-b, third term 10
L6-65 (V/21Tavr)T Non-dimensional vortex strength 10
of tail
66 (CDO)VTA VERTICAL & VENTRAL CDO 10
67 (Cog) gy 10
68-87 IVB(H) . Interference factor for body on 10
. H.T.
88-107 (Cng) 7 | 10
108 o 10
10 —

9 (XH)c/h 10
110~-129 (CLTB)J Lift of tail in presence of body] 10
130-149 [c ] Effect of body vortices on tail} 10

Ly (H) " it Y
150 AKHBI1 10
151 AKBHI1 10
152-155 UNUSED
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WING INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "WGIN"

ENGINEERING

LocaTIoN (VA8 R e L oL | rerencOm COMMENTS / DEFINITIONS OVERLAY
1 CHRDTP o Input via NAMELIST WGPLNF
2 SSPN@P b /2
3 SSPNE b /2
Y SSPH b/2
5 CHRDBP C,

6 CHRDR c.
7 SAVS | (:-.x/c)I
8 SAVSE (nx/c)g
9 CHSTAT X/C
10 UNUSED
11 TWISTA 6
12 SSPNDD (bfz)go
13 DHDAD | VI
1Yy DHDADS V@ Y
15 TYPE
16 TgYC t/c Input via MAMELIST WGSCHR
17 DELTAY LY
18 Xgve (x/t;)max
19 cLl Ca,
20 ALPHAI «
21-40 CLALPA Cp
41-60 CLMAX Co
61 CHg Crng
62 LERI (R ),
63 LERY (RLE)ﬁ
64 CAMBER
65 TAVCP (z/c)g
66 X@GVCg (x/c}m
67 BT | (Cu )y ©
68 cLmaxt | (Cg ) ,g
69 | o {(qy), g !




VARIABLE DEFINITION OF DATA BLOCK "WGIN®

LOCATION VA&L“&EE ENSC:’{L:\"ES‘[‘NG RE‘:‘;LE—S& COMMENTS /DEFINITIONS OVERLAY]
70 TCEFF (t/c) e Input via NAMELIST WGSCHR
71 KSHARP K
72-91 XAC Xac
92 ARCL
93 YCM (\‘/C)ma><
94 CLD (CL)Design
(Transonic)
95-100 SL@PE 6h Y
101 DWASH




APPENDIX D

USER KIT

This section contains printed coding sheets of all inputs for Digital
Datcom. These sheets can either be used as a quick check of inputs, or
copied and used directly by users.

No attempt has been made to single out those variables which must be
defined (or, conversely, not input) because of the enormous number of vari-
able input combinations available. It is the responsibility of the user to
assure that his data deck follows the description and limitations described
in this user's manual, the method implementation manual (Volume II) and the
Datcom.

In using these sheets; the limitations and requirements of namelist
inputs (discussed in Appendix A) and of each namelist/control card (Sec-—
tion 3) should be observed. Through each variable is assigned a separate
line on these coding sheets, they are not required to appear on separate
punched cards. They may be written as multiple varaibles per card, as shown
in the example problems, as long as the namelist coding rules given in

Appendix A are observed.
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GROUP I INPUTS

NUMBER OF MACH NUMBERS OR YELOCITIES TO BE RUN
FREESTREAM MACH NUMBERS (NMACH VALUES)

FREESTREAM VELOCITIES (NMACH VALUES)

NUMBER OF ANGLES OF ATTACK TO BE RUN
ANGLES OF ATTACK (MALPHA VALUES)

REYNOLDS NUMBER PER UNIT LENGTH (NMACH VALUES)

NUMBER OF ALTITUDES TO BE RUN
GEOMETRIC ALTITUDES (NALT VALUES)

FREESTREAM STATIC PRESSURE (NALT VALUES)
FREESTREAM STATIC TEMPERATURE (NALT VALUES)

.TRUE. FOR HYPERSONIC ANALYSIS FOR M > 1.4
UPPER MACH LIMIT FOR SUBSONIC ANALYSIS

LOWER MACH LIMIT FOR SUPERSONIC ANALYSIS

DRAG DUE TO LIFT TRANSITION FLAG

VEHICLF WEIGHT

FLIGHT PATH ANGLE

LOOP CONTROL: (1) VARY h & M, (2) VARY M, {3) VARY h
(FOR LOGP = 1, NALT MUST EQUAL NMACH)

EQUIVALENT SAND ROUGHNESS OF SURFACE
REFERENCE AREA

LONGITUDINAL REFERENCE LENGTH
LATERAL REFERENCE LENGTH

I~10 | 1-20 21-30 | 31-40 | 41-50 51— 60 ! o ]
1{23[4]816TTTRI9 0 1.2'3 4 T . ] 6.7, SI—Y?O_ t ?I:E'O‘*'
STLIcon 5678301 43,67 B3R 1234567 850.1.23 4.5:6]718[910/1[273 747576 78 5Tp)
. NMACH= . : T e
RACH( 1= . . e
A MR " " : . *
VINF(I)= T
P S T Y A d A . -
L NALPHA= R i —
AUSCHD (1= - : '
_ RNNUB({1])= ) -
NALT= : — .
ALT(1]= : - ) 1
PINF(1)= . o ‘A : .‘ _ . R ‘ . '
AT AR — “ . ) . ) '
HYPERSS : -
S A R e .
T SMAC H= T N X :
TR= _ - o i
Wi=_ .. — o : )
L CAMMA = e e e e N ) )

Logppr= N e R ) R -
$END ‘, T — X *
SDPTINS \ i

ROUGFC= . .

T SREF= e . . N

“CBARR= . )
““BLREF= - . .
$END — . . . — -

- MNOTES: Leave Unused Columns Blank

A1l inputs require decimal point, either -X.XXX or -X.XXE-YY.

" Refer to users manual (Volume I) for complete description of all
variables,

Column 1 must be blank.

See Appendix B of Yolume I for namelist
coding rules.
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GROUP IT IKPUTS

| LONGITUDINAL C.G. LOCATION (MRC)

VERTICAL C.G. LOCATION
LONGITUDINAL LOCATION OF THEORETICAL WING APEX

| YERTICAL LOCATION OF THEORETICAL WING APEX

WING ROOT INCIDENCE

LONGITUDINAL LOCATION OF THMEORETICAL H.T. APEX
YERTICAL LOCATION OF THEORETICAL H.T. APEX
H.T. ROOT INCIDENCE

LOMGITUDINAL LOCATION OF THEORETICAL V.T. APEX
LOMGITUDINAL LOCATION OF THEORETICAL V.F. APEX
YERTICAL LOCATION OF THECRETICAL V.T. APEX
YERTICAL LOCATION OF THEORETICAL V.F. APEX
SCALE FACTOR

LTRUE.FOR ¥.T. ABOVE REF. PLANE

LONGITUDINAL LOCATION OF H.T. HINGE AXIS

NUMBER OF LONGITUDINAL STATIONS

LONGITUDINAL DISTANCE OF EACH STATION (NX VALUES)
CROSS-SFCTIONAL AREA AT EACH STATION {NX VALUES)

LENGTH OF PERIPHERY AT EACH STATION (NX VALUES)
PLANFORM HALF-WIDTH AT EACH STATION (NX VALUES)
UPPER BODY SURFACE Z COORDINATES (NX VALUES}
LOWER BODY SURFACE I COORDINATES (NX VALUES)

NOSE TYPE: (1) CONICAL (2)OGIVE
TAIL TYPE: {1) CONICAL (2)0GIVE
BODY NOSE LENGTH

BODY CYCLINDRICAL SECTION LENGTH
NOSE BLUNTNESS DIAMETER

Mp CALCULATION TYPE

METHOD TYPE: (1) EXISTING {2) JOERGENSON®

1=10

IF-

31-40 |

41-50 5~60 |

61-70 1 71-80

$SYNTH

S,

i

| ] i |
112[3[A]5]6/T18]ST0! (2,314, slsl?li]g[g Hz':ld ; § .&MJMM_L_Z}EQG 7880|112, 34]56.7]8:910,1.213]8[516,718190

XCG= |

I1CG=

- P P e

IVEi=

L SCALE

TVERTU

P=

T RINAX:

P PR

$END

$BODY

NOTES:

Leave Unused Columns Blank

A1l inputs require decimal point, either -X.XXX or =X, XXE-YY.

Refer to users manual (Volume I} for complete description of all

varfables.

Column 1 must be blank.

coding rules.
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GROUP II INPUTS (continued)

1-10 T 11-20 T 21-30 | 31-40 T 41-%0 T 51~ 60 | 61-70 I 71-80
ws :asrg 6 11231456/718] grg 2 3a56 78900234 ];]g.?fa 90N 234567890 1.2 lJ_]_QLS'_T_EB 910111213_15 sus 9101234567890
L . — . — . \ . .
TIP CHORD L CHRDTP= . e
OUTBOARD PANEL SEMI-SPAN CSSPN@P=_ T . . - -
EXPOSED PANEL SEMI-SPAN " 5SPNE= o . . . N
THEORETICAL PAMEL SEMI-SPAN 55 PN= o - N T - N X
CHORD AT BREAK-POINT LCHRDB P= et bt aas e —as e — . . .
ROOT C HORD “CHRDR= . L ] T i
INBOARD PANEL SWEEP ANGLE SAVSI= . . . . .
OUTBOARD PANEL SWEEP ANGLE SAVSQ= e . . . . .
REFERENCE CHORD STATION FOR SNEEP MGLES INPUT CHSTAT= T e s ) — . j
TWIST ANGLE T ST A= et . et . .
OUTBOARD PANEL SEMI-SPAN WITH DIHEDRAL 55 PND D= . \ \ e s . . .
INBOARD PANEL DIHEDRAL ANGLE DHDAD | = . NN e . . .
OUTBOARD PANEL DIHEDRAL ANGLE DHOAD®= . . . . )
PLANFORM TYPE: (1) STRAIGHT  (2) DOUBLE DELTA (3) CRANKED | TYPE= T . \ \
$END T —
| __
SHTIPLNF j R . . i
TIP CHORD CHRDTP= ) .
OUTBOARD PANEL SEMI-SPAN _SSPNQP=_ \ . .
EXPOSED PANEL SEMI-SPAN ~SSPNE= . e s . ] .
THEORETICAL PANEL SEMI-SPAN T 5SPN= T N . —
CHORD AT BREAK-POINT ~CHROBP= &~ + -
ROOT CHORD CHRDR= s . . .
INBOARD PANEL SWEEP ANGLE SAVS = ) , . .
OUTBOARD PANEL SWEEP ANGLE SAVS®= j X
REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT CHSTATS - — -
TWIST ANGLE TWiISTA= s A . . e
OUTBOARD PANEL SEMI-SPAN WITH DIHEDRAL 5.5 PND D= —
INBOARD PANEL DIHEDRAL ANGLE DHDAD | = L _ e )
OUTBOARD PANEL DIHEDRAL ANGLE DHOAD®= . . . s
PLANFORM TUPE: (1) STRAIGHT {2) DOUBLE DELTA (3) CRANKED YYPE= . s
FUSELAGE AREA BETWEEN MACH LINES SHB( V)= ... . . . i
EXTENDED FUSELAGE AREA BETWEEN MACH LINES SEXT(1)= . et : . s
LONGITUDINAL DISTANCE FROM C.G. TC CENTROID OF FUSELAGE AREA RLPH{1)= : T - - T ) i K
BETWEEN MACH LINES — - o : ’ ‘_ ]
$END . . e

NOTES: Leave Unused Columns Blank
ATl inputs require decimal point, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume 1) for complete description of all
variables.

Column 1 must be blank. See Appendix B of Volume I for namelist
coding rules.
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GROUP 11 INPUTS (continued)

| | -20 3 a1-50 ! 51— 60 T "
Ti]il;lilatlmlslo [N zlsws.siﬂa 910 [RFIEN 4.5 6! ?Taislo]' .2'3‘415161_LBJ1&JL2ML_.1£Q~_'2.;3.3@ T B'alo} I fls';?na 30,1.2.3 :]5 :07 ICEE)
TIP CHORD _ CHRDTP= . R _ - )
OUTBOARD PANEL SEMI-SPAN _SSPNQP= . . \ .
EXPOSED PANEL SEMI-SPAN _SSPNE= e e . . : N
THEORETICAL PANEL SEMI-SPAN TSSPN= L o ) . - . - T
CHORD AT BREAK-POINT CHRDBP= - . . - )
ROOT CHORD CHRDR= = N . . . . s
INBOARD PANEL SWEEP ANGLE SAVSI= . ) ) . :
OUTBOARD PANEL SWEEP ANGLE SAVS®= e . . . .
REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT T CHSTAT= e o o . -
PLANFORM TYPE: (1) STRAIGHT {2) DOUBLE DELTA (3) CRANKED|  TYPE= ' .
EXPOSED PANEL AREA BETWEEN MACH LINES OF WING SVWE (1 )= . R . . -
EXPOSED PANEL AREA NOT INFLUENCED BY WING OR K.T. AN o e o . — N
EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T. LN S . . .
FND - — -
SVFPLNF e : . .
TIP CHORD  CHRDIP=_ e D e o
OUTBOARD PANEL SEMI-SPAM _SSPNQP= RN . s . R R
EXPOSED PANEL SEMI-SPAN SSPNE= . . . . . . . o .
THEORETICAL PANEL SEMI-SPAN _S55PN= s . — . s — .
CHORD AT BREAK-POINT ~_CHRDBP=_ . T DD ) .
ROOT CHORD L CHRODR= — e e .
INBOARD PANEL SWEEP ANGLE L SAVS = . . ,
OUTBOARD PANEL SWEEP ANGLE SAVSO= i \ , i
REFERENCE CHORD STATION FOR SWEEP ANGLE INPUT T CHSTAT= . . — U e =
PUANFORM TYPE: (1) STRAIGHT (2) DOUBLE DELTA (3) CRANKED| . TYPE= .. . . . . e
EXPOSED PANEL AREA BETWEEN MACH LINES OF WING SVWB (1) T . , .
EXPOSED PANEL AREA NOT INFLUENCED BY WING OR H.T. VB ()= . . o
EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T. SVHR ()= .. T e
SEND s

NOTES: Leave Unused Columns Blank
A1l 1nputs require decimal point, either -X.XXX or -X.XXE-YY.

Refer to users manual (Volume I) for complete description of all
variables.

Column 1 must be blank. See Appendix B of Volume [ for namelist
coding rules,
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GROUP II INPUTS {continued)

MAXIMUM THICKNESS {INBOARD PANEL)

DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD
CHORD LOCATION AT MAXIMUM THICKNESS ([INBOARD PANEL)
DESIGN LIFT COEFFICIENT

ANGLE OF ATTACK AT DESIGM LIFT COEFFICIENT

SECTION LIFT-CURVE-SLOPE (NMACH VALUES)

SECTION MAXIMUM LIFT COEFFICIENT (MMACH VALUES)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (INBOARD PANEL}
LEADING EDGE RADIUS ({INBOARD PANEL)

LEADING EDGE RADIUS (OUTBOARD PANEL}

LTRUE. IF CAMBERED AIRFOIL -

MAXIMUM THICKNESS (OUTBOARD PANEL)

CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (OUTBOARD PANEL)
MAXIMUM LEFT COEFFICIENT AT MACH EQUALS ZERO

SECTION LIFT CURVE-SLOPE AT MACH EQUALS ZERO

PLANFORM EFFECTIVE THICKNESS RATIO

SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR

SURFACE SLOPE AT 0%, 20%, 40%, 60%, 80%, and 100% CHORD
ASPECT RATIO CLASSIFICATION FACTOR

SECTION AERODYNAMIC CENTER
DATCOM METHOD FOR DOWNMASH:
MAXIMUM AIRFOIL CAMBER
CONICAL CAMBER DESIGN LIFT COEFFICIENT :

TYPE OF AIRFOIL COORDINATES: (1) COORDINATES (2) MEAN THICK
MUMBER OF SECTION INPUT POINTS (50 MAX)

ABSCISSAS OF INPUT POINTS (NPTS VALUES)

1, 20R 3

UPPER SURFACE QRDINATES (NPTS VALUES)

LOWER SURFACE ORDINATES (NPTS VALUES)
MEAN LINE ORDINATES (NPTS VALUES)

THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

1-10 11-20 ! 21-30 31-40 [ 41-50

51-60 61-70 I 71-80

[ 234567890 (2345678901 238567890 2LA5E7E001 23545678955

23456789/0]1,234567630,1 234567897

_SWGSCHR, -

~IQvVC=
DELTAY=
XQVC=

ClLI=
ALPHA = T
CLALPA(Y)=

CIMAX (1=

g

LERI=

LERD=

CAMBERS

TOVCO=

L XOVCD=
LEMOT= N s s N -
CLMAX L=

CLAMD=
TCEFF=
KSHARP=
SL@PE(1)=
ARCL=

NPT15= K
XCORD(1)=0_. .

s PR

Y UFPPERLII=O0 .

TRICK(1)=0-. .

SEND

A1l inputs require decimal point, either -X.XXX or -X.XXE-YY.

Refer to users manual (Yolume ) for complete description of all
variables,

Column 1 must be blank.
coding rules,
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BROUP II INPUTS {continued)

1=1Q

61-70 T 71-80

112[34]8]6

SHISCHR

| i1-20
81910/ 1121314]5]6]7]8]9]

123456778901, 2[34/56,7.890,1:234567690

MAXIMUM THICKNESS (INBOARD PANEL)

DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD
-CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL)
DESIGN LIFT COEFFICIENT

ANGLE OF ATTACK AT DESIGN LIFT COEFFICIENT

LIovC=

DELTAYZ,

XOvC=

ClLI=

AL PHAI=

SECTION LIFT-CURVE-SLOPE (NMACH VALUES)

CLALPALII=

SECTION MAXIMUM LIFT COEFFICIENT (NMACH VALUES)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT {INBOARD)
LEADING EDGE RADIUS (INBOARD PANEL)

LEADING EDGE RADIUS (OUTBOARD PANEL)

.TRUE, IF CAMBERED AIRFOIL

MAXTMUM THICKNESS (OUTBOARD PANEL)

CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)
SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT {OUTBOARD)

SECTION LIFT-CURVE-SLOPE AT MACH EQUALS ZERO
PLANFORM EFFECTIVE THICKNESS RATIO

SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR

ASPECT RATIO CLASSIFICATION FACTOR
SECTION AERODYNAMIC CENTER

MAXIMUM AIRFOIL CAMBER

CONICAL CAMBER DESIGN LIFT COEFFICIENT

TYPE OF AIRFOIL COORDINATES: (1) COORDINATES (2)MEAN & THICX
NUMBER OF SECTION INPUT POINTS (50 MAX}

ABSCISSAS OF INPUT POINTS (NPTS VALUES)

UPPER SURFACE ORDINATES (NPTS VALUES)
LOWER SURFACE ORDAINTES {NPTS VALUES)

MEAN LINE ORDINATES (NPTS VALUES)

THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

CIMAX (1 )=

Cxld= *

LERI=

LERD=

CAMBER=

L IevCeo=

—XeVeo=

CMQT=

T LAMO=

TTCEFF= .

KSHARP=

RCL=_

S

A
CXae iy =

TI"_CM:

Cip=_

TYPEINS

NPT S=

““XCORD(VI=0.. .

YUPPER(II=0 e

YIOWER (71 )=0. ..

“MEAN(1)=0..

P — " L —i Adoa i

SEND -

NOTES:

Leave Unused Columns Blank
A1l inputs require decimal point, either -X.XXX or -X XXE-YY,

Refer to users manual (Volume I} for complete description of all
variables.

Column 1 must be blank. See Appendix B of Volume I for namelist
coding rules. '
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GROUP 11 TRPUTS {continued)

MAXIMUM THICKNESS (INBOARD PANEL)
CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL)

SECTION LIFT-CURVE-SLOPE (NMACH VALUES)

LEADING EDGE RADIUS {INBOARD PANEL)
LEADING EDGE RADIUS {OUTBOARD PANEL)

MAXIMUM THICKNESS (OUTBOARD PANEL)
CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)

PLANFORM EFFECTIVE THICKNESS RATIO
SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR

ASPECT RATTO CLASSIFICATION FACTOR

TYPE OF AIRFOIL COORDINATES:{1)COORDINATES(2)MEAN & THICK
NUMBER OF SECTION INPUT POINTS (50 MAX)

ABSCISSAS OF INPUT POINTS (NPTS VALUES)

UPPER SURFACE ORDINATES (NPTS VALUES)

LOWER SURFACE ORDINATES (NPTS VALUES)

MEAN LINE ORDINATES {NPTS VALUES)

THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

1-10 J 1"

~20

21-30

3I-40

H

41-50

S1-60

61=7T0

Ti-80

1,2]3/4[3T677°'8 90 1 2345676901 2345678901 234567

IVYTSCHR,

B[900:123/456 7890 12345678901 2345678501 234567890

ALY

XBVC =

ETALPA(II= B . s —— - . . .

LER 1=

CERD= ' o \ , —

— TOVCO= , ) .
XOVCO= . . }

"

CTCERF=

 KSHARP=

AQRCLQ

P, Ad PP N — s aau o

CTYREINS . ST - .
NPTS= . T .
_XCOROLI=0 . ) BT -

Y UPPER([II=0 ..

MEARTT)=0 . ii' R -

THICK(1)=0 & T

SEND : o ) . . :

NOTES: Leave Unused Columns Blank
A1l inputs require decimal point, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I} for complete description of all
variables.

Column 1 must be blank.
coding rules.
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GROUP II INPUTS (continued)

=10 11-20 T 21-30 : 3-40 | Tai-%0 T S | 6775 .
P ; i - i Ti-ag
'233,%2:%”'2‘“5”—4—-_3—__-———”'0' 3“5573M910' M“j-“sf? CIETONN z‘aass?esTomaLamss7&-9-01 234567.690
MAXIMUM THICKNESS (INBOARD PANEL) Toves S —— A ot aTwe -
CHORD LOCATION AT MAXIMUM THICKNESS (INBDARD PANEL) X@ve= NS . ——— e s )
SECTION LEFT-CURVE-SLOPE (NMACH VALUES) CUATPA(I)= e e -
LEADING EDGE RADIUS (INBOARD PANEL) TERI= e s s . =
LEADING EDGE RADIUS (OUTBOARD PANEL) TERD= : — — — —
MAXIMUM THICKNESS (OUTBOARD PANEL) fgvce= . o S o .
CHORD LOCATION AT MAXIMUM THICKMESS (OUTBOARD PANEL) TXoveo= . o - T e
PLANFORM EFFECTIVE THICKNESS RATIO CEFF= ... . . R - , -
SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR L KSHRARP="_ " N e . ) N ' -
ASPECT RATIQ CLASSIFICATINN FACTOR |_ARCE T T — X - ———— ‘ e )
TYPE OF AIRFOIL COORDINATES:(1)COORDINATES(2)MEAN & THICK [ TYPETN= X -~ - . )
NUMBER OF SECTION INPUT POINTS (50 MAX) NPT S TS - N . X o
ABSCISSAS OF INPUT POINTS (NPTS VALUES) —XCORD (1 1=0 - TSRS e - : . A
UPPER SURFACE ORDINATES (NPTS VALUES) —SUFFER (T So T - e s . =
LOWER SURFACE ORDINATES (NPTS VALUES) ' Y T@OWER(1I=0.. . . . — OSSR : .
MEAN LINE ORDINATES (NPTS VALUES) AN (TS T - e —— -
THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES) TRTERTI TS . : - —
SEND l“ BT N

NOTES: Leave Unused Columns Blank
A1l inputs require decimal point, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I} for complete description of alt
variables.

Column 1 must be blank. See Appendix B of Volume I for namelist
coding rules,
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GROUP 11 INPUTS (continued)

=10 I 1i-20 T 21-30 | 31-40 [ a-50 ! 51-60 i §1-70 T 71-80
N i o 1127 T6. 78 9 71819] T TET T

MACH SEQUENCE IN COLUMNS 7 AND 8 FEEsr s 6 9.0.1.234567/8[5]0/1:213.456,7.6,90 1238567850

BOOY €, VS. T CLAB(Iy= — : s - e
a .

o1 ¢° v, « T TS — . . TS —
B0DY c;vs.a L CoR iy . . I

BOOY €, VS. o O, ) . - )

BODY €. ¥S. o CMB () U .

¥ING C_ V5.a ClAW( Y= ST A -

NING € ¥S. o CMAW (1= . . . . — .
WING Cp VS. o L COW(1)= . e . o X
¥ING ¢ V5. a Wiy o BT T .
WING C_ ¥S. o AWy o e o R
.t s U S esep e == —

HT. G ¥S. a CRAR ()= . e

HT. Cp VS, o COR(I)= . —

HT. € ¥S. o : CTH{ )= o . L -

HT. C. VS, a L CMHO )= | R s . i e - R — .
VERTICAL TAIL C; “—Cov=-_ o o — _ — e
WING-BODY C, VS.'a Clawe {T)= _ , , _ e
-Ta

¥s. a TMAWB (1=

WING-BODY C

Mg

NING-BODY C, ¥S. a COWB(1)~= i s ) \ R

WING-BODY C, ¥S. « CLwe(1l)= s R ——

NOTES: Leave Unused Columns Blank

A1l inputs require decimal point, efther -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I} for complete description of all
variables.

Column 1 must be blank. See Appendix B of Volume ! for namelist
coding rules.
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GROUP I1 INPUTS (EXPR--, continued)

WING BODY C_V5 &
0]

defoa V5. a
e ¥S. a

1-10 T -20 1 21-30 31-40 ] 41-50 | 51-60 | 6-70 | micso——
23451678350 123456 rB901 2345678 30122456[76l90] M.JMU sloli ZLBJ_J_SLBLT 31910 UZ_LB'#ELHI&EQ%
:CMWS(I)' — . - ———
B

N .DAEAQDA { ] ““““““““ — ) e, ]

———e e )
..... )

RS ON Y .
——ee ]
"‘fﬁj@o TNF(T )= . i R T
B
AL PO = s . N . ]
ALPLW= — s . N

_ AC L Mws= . . . . . .

. CLMW= i R L . N
ALPQH= - : - N R =
ALPLH= . PP
ACLUMH= —taa N
CUlMH= s . . . X

$END e e —

NOTES: Leave Unused Columns Blank

A1l inputs require decimal paint, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I) for complete description of all
variables.

Column 1 must be blank, See Appendix B of Volume I for namelist
coding rules,

273



GROUP 111 INPUTS

EMGINE THRUST AXIS INCIDNECE

NUMBER OF ENGINES

THRUST COEFFICIENT

AXIAL LOCATION OF PROPELLOR HUB
VERTICAL LOCATION OF PROPELLOR HUB
PROPELLOR RADIUS

EMPIRICAL NORMAL FORCE FACTOR

BLADE WIDTH AT 0.3 PROPELLOR RADIUS
BLADE WIDTH AT 0.6 PROPELLOR RADIUS
BLADE WIDTH AT 0.9 PROPELLOR RADIUS
NUMBER OF PROPELLOR BLADES (PER ENGINE)
BLADE ANGLE AT 0.75 PROPELLOR RADIUS
LATERAL LOCATION OF ENGINE

.TRUE. FOR COUNTER-ROTATING PROPELLOR {COUNTER-CLOCKWISE)

ENGINE THRUST LINE INCIDENCE
NUMBER OF ENGINES

THRUST COEFFICIENT

AXTAL 10CATION OF INLET
VERTICAL LOCATION OF EXIT
AXTAL LOCATION OF EXIT
INLET AREA

EXIT ANGLE

EXIT VELOCITY

AMBIENT TEMPERATURE

EXIT STATIC TEMPERATURE
LATERAL LOCATION OF ENGINE
EXIT TOTAL PRESSURE
AMBIENT STATIC PRESSURE
EXIT RADIUS

=10 : 1-20

! 21- 36

3=-40

41-50

51=- 60

&1-70

|

Ti=80

I[2'3456789012;456?590I2345675‘301234T§_._.7B90'I234567890|23456?390 234567890

S PROPWR,

0234567653

—

ATETLP=

NENGS P =

THSTCP=

PHALQC =

ENGFFJ; .

BWAPR3=

BWAPRG =

BWAPRG=

—
e T
e

e —
e r——
ey

NQFBFE-

BAPR7S5=

YP=

CROT =

SEND

- b+

Leave Unused Columns Blank
All inputs require decimal point, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I) for complete description of all
variables.

Column 1 must be blank.
coding rules.
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GROUP III INPUTS (continued)

NUMBER OF GROUND HEIGHTS TO RUN

~10 ) 1-20 i 21~-30 i 31~ 40 ! 41-50 51-60
YA S eTESO I S TERGERE I 61-70 ! 71-80
“SGRNDEF “iiL89°'23455?39 R ”m90|23“56?agg123455?59w1@§ﬁ5%3£90J2®mmﬂﬂw®0
 NGH= * — S—

GROUND HEIGHTS (NGH VALUES)

GRDHT(IJ=

TSEND

——d P —

[ S S I .

L PP N N " N

STVTPAN

YERTICAL PANEL SPAN ABOVE LIFTING SURFACE

BV P =

VERTICAL PANEL SPAN

BV =

FUSELAGE DEPTH AT VERTICAL PANEL 0.25 MAC

BDOV=_

DISTANCE BETWEEN VERTICAL PANELS

151H =

PLANFORM AREA OF ONE VERTICAL PANEL

Sv=

TRAILING EDGE ANGLE OF VERTICAL PANEL SECTION

VPHITE=

LONGITUDINAL DISTANCE FROM C.G, TO 0.25 MAC

VLFP=

YERTICAL DISTANCE FROM C.G. TO 0.25 MAC

LLP=

"$END

_SLARWE

YERTICAL DISTANCE FROM BASE CENTROID TO REFERENCE PLANE

LB=

PLANFORM AREA (USED AS REFERENCE AREA)

EFFECTIVE WEDGE ANGLE (SHARP LEADING EDGE)

DELTEP=

PROJECTED FRONTAL AREA

SURFACE ASPECT AREA

ROUND LEADING EDGE PARAMETER

ROUND LEADING EDGE PARAMETER

BODY LENGTH (USED AS LONGITUDINAL REFERENCE LENGTH)
WETTED AREA EXCLUDING BASE AREA

BASE PERIMETER

BASE AREA

BASE MAXIMUM HEIGHT

BASE SPAN (USED AS LATERAL REFERENCE LENGTH)

.TRUE. FOR PORTIONS OF BASE AFT OF NON-LIFTING SURFACE

LONGITUDINAL LOCATION OF C.G.

TS FRONT=

AR=

RILEDB=

DELTAL=

i=

LLSWET=

PERBAS=

SBASE= .

HB =

BEB=

BLF=

WING SEMI-APEX ANGLE

.TRUE. FOR ROUNDED NOSE

CONFIGURATION PROJECTED SIDE AREA

PROJECTED SIDE AREA EORWARD OF 0.2 BODY LENGTH
LONGITUDINAL DISTANCE FROM NOSE TO CENTROID OF SBS
LONGITUDINAL DISTANCE FROM NOSE TO CENTROID OF PLANFORM AREA

NOTES:

Leave Unused Columns Blank
A1l inputs require decimal peint, efther -X.XXX or -X.XXE-YY.

Refer to users manual {Volume I] for complete description of all
variables.

Coluwn 1 must be blank.
coding rules.
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GROUP 111 INPUTS (continued)

CONTROL SURFACE TYPE
NUMBER OF DEFLECTION ANGLES, 9 MAX
DEFLECTION ANGLES (NDELTA VALUES)

TANGENT OF AIRFOIL T.E. AT 90% AND 99% CHORD
TANGENT OF AIRFOIL T.E. AT 95% AND 99% CHORD
FLAP CHORD (INBOARD END)

FLAP CHORD (DUTBOARD END)

SPAN LOCATION OF INBOARD FLAP END

SPAN LOCATION OF OUTBOARD FLAP END

WING CHORD AT INBOARD FLAP END (NDELTA VALUES)

WING CHORD AT OUTBOARD FLAP END {NDELTA VALUES)

INCREMENTAL SECTION LIFT DUE TO FLAP DEFLECTION

INCREMENTAL SECTION PITCHING MOMENT DUE TO FLAP DEFLECTION

AYERAGE CHORD OF BALANCE

AVERAGE THICKNESS OF CONTROL AT HINGE LINE
FLAP NOSE SHADE: {1) ROUND (2) ELLIPTICAL
TYPE OF JET FLAP: (1) PURE JET (2) IBF (3)
TWO DIMENSIOMAL JET EFFLUX COEFFICIENT

JET DEFLECTION ANGLES (NDELTA VALUES)

(3) SHARP
EBF (4) COMB

EBF EFFECTIVE JET DEFLECTION ANGLES (NDELTA VALUES)

=10 i

=20 I 21-30

31-40 | 4)-50

51-60

i 61-70 71-80

! ]
1[2[3/4[5/677 8901 2 345678901 234567890 1,23456780901 234567 8901.2345678901,2345678901234567890

SSYMFLP

L FTYPE=

NDELTA=

L BELTA( )=

L PHETE= """

PHETEP=

CHRDF 1=

CHRDFO=

 SPANF 1=

SPANFO=

CPRMEI(1)=

CPRMED (1) =

CAPINB( 1]~

T CAPGUI(T]=

DPBCIN=

DOBCOT -

L SCLo{) -

SCMD( 1=

cB=

TC=

_ NTYPE=

_JETFLP=

MU=

“DELJET( 1]~

Aad N P "

T EFFJET(I )=

.

SEND N

NOTES:

Leave Unused Columns Blan

A1l inputs require decimal point, either -X.XXX or ~X.XXE-YY.

Refer to users manual (Volume I) for complete description of all

variables.

Column 1 must be blank,
coding rules.
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See Appendix B of Volume I for namelist



GROUP II1 INPUTS (continued)

CONTROL SURFACE TYPE

NUMBER OF CONTROL DEFLECTIONS, 9 MAX

SPAN LOCATION OF INBOARD END OF CONTROL SURFACE

SPAN LOCATION OF QURBOARD END OF CONTROL SURFACE
TANGENT OF AIRFOIL T.E- AT 90% AND 99% CHORD

LEFT HAND CONTROL DEFLECTION ANGLES {NDELTA VALUES)

RIGHT HAND CONTROL DEFLECTION ANGLES (NDELTA VALUES}
ATLERON CHORD AT INBOARD FLAP STATION

AILERON CHORD AT OUTBOARD FLAP STATION

RPOJECTED HEIGHT OF DEFLECTOR (NDELTA VALUES)

PROJECTED HEIGHT OF SPOILER {NDELTA YALUES)

DISTANCE FROM WING L.E. TO SPOILER LIP (NDELTA VALUES)

DISTANCE FROM WING L.E. TO SPOILER HINGE LINE
PROJECTED SPOILER HEIGHT

1-10 11-20 [ 31-40 T Tai-50

21-30 ! 5/-60 1 61-70 [ 7-80 )

I.zsiglzlﬁrfilz‘-so 1234567890 1234567 890123456789012345678390.1 2'__3:.5:5_6_?3_910}|;2J_3@L5;§}13m:.234______3_5_£__m

L STYPE=" e . — U ]

NDELTAS - - . ]

T SPANF (= i N T

SPANF@= . —— ]
__I_IELHJE’LE iy e i e . B e s Nt e, e e . <l b o 4.

DELTALTT )= e B

At ]

- S

DELTAR (1=

‘CHRDF 1

]

1]

‘CHRODFQ

DELTADIT )=

DELTAS(1)=

TXsec i

XSPRMEE
HS®C (1)=

‘SEND

bt e ot e e A e i I — a

NOTES: Leave Unused Columns Blank
A1l inputs require decimal point, either -X.XXX or -X.XXE-YY,

Refer to users manual (Volume I) for complete description of all
variables.

Colunn 1 must be blank,
coding rules.
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GROUP III INPUTS (continued)

CONTROL TAB TYPE: (1) TAB {2) TRIM (3) BOTH
CONTROL TAB INBOARD CHORD

CONTROL TAB OUTBOARD CHORD

SPAN LOCATION OF IMBOARD CONTROL TAB END
SPAN LOCATION OF O!ITROARD CONTROL TAB END
TRIM TAB INBOARD CHORD

TRIM TAB OUTBOARD CHORD

SPAN LOCATION OF INBOARD TRIM TAP END

SPAN LOCATION OF OUTBOARD TRIM TAB END

Chs CONTROL SURFACE

C,,, CONTROL SURFACE

Chs

C,,, TRIM TAB

Crg TRIM TAB

MAXIMUM STICK GEARING

TAB SPRING EFFECTIVENESS
AERODYNAMIC BOOST LINK RATIO

CONTROL TAB GEAR RATIOD

-8 /8
tCmax  Cmax

3

1-10 !

11-20 T 21-30 : 3-40 I~ " ai-%0

! 51-60 i 61-70 1 e,

“?@gﬂ?;%?0|2345f¢®f?-e34ssvaeolzmmbs?aedrzl4se?890!zﬂiﬁﬁ?ﬁﬁﬁ“iﬁfééféﬁijzﬁégg%iiﬁ
ARG — S o e

CFITC= . ' - ]
T CFQTC= - - * — - —— ]

BI1C= A ) e
—.—‘—B-E‘ng-L:l-L-—‘-l_&—l ' . _-_._L-‘—L-“-‘-‘
TCETT= N EEm———

CFOTT= o

BITT1= R

BOTT= . . R TS

g|A= . . N L E———

Y N — _4 : : S

Ba= ‘A — - * E—

Bd= i *

D1= - ——

DZ= N *

D3 = o T N -

GCMAX= - .

CLM A e :
TBGR= .. .. ST ) )

DELR= . . . i *
SEND_ . ) . i

NOTES: Leave Unused Columns Blank

A1l inputs require decimal point, either =X.XXX or -X.XXE-YY.

Refer to users manual {Velume I) for complete description of al}
variables,

Column 1 must be blank, See Appendix B of Volume I for namelist
coding rules. :
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GROUP IV INPUTS

PRINT NAMELIST INPUTS
SAVE CASE DATA FOR HNEXT CASE

SYSTEM OF UNITS {EX. DIM M)

COMPHTE TRIM CHARACTERISTICS
COMPUTE DYNAMIC DERIVATIVES

DEFINE WING DESIGNATION
DEFINE H.T. DESIGNATION
DEFINE V.T. DESIGNATION
DEFINE Y.F. DESIGNATION

CASE TITLE (EX. CASEID CASE 1)
DUMP COMPUTATIONAL DATA ARRAYS (EX. DUMP A, B)

DERIVATIVE ANGULAR UNITS (EX. DERIV RAD}

PRINT PARTIAL OUTPUT

COMPUTE CONFIGURATION BUILD-UP
STORE SELECTED PARAMETERS FOR PLOTTING

ENC OF CASE INPUTS

1-10

-20 : 21-30 : 31-40 T A1-50

pIa 3 - .
(12345678901 2345676890 12345678901 23456789071 2345678501 234567890,12234567890! z:*?g,gﬂ'——

T1-80

NAMEL ST e e )
SAVE . * R RN
" R N S S S A T n ———— L ]

DM B

. N . e

TRIM e ST

DAMP - o = s
ey T

NACA—W— R m—

MNACA—H— L . ) . N =~

NACA—V— T = : e ——

NACA—F— -

CASEID X X N —

D‘UMP N S |

DER IV T — -

PART . “ B

BUILD R - e

PLOT = -

NOTES: Leave Unused Columns Blank

ALL CONTROL CARDS START IN COLUMN CNE

BLANKS MAY NOT APPEAR IN CONTROL CARD NAMES EXCEPT
WHERE SPECIFIED ’

SEE SECTION 3.5 OF VOLUME I FOR DESCRIPTION OF ALL
CONTROL CARDS
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