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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 II, 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-3043. 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 this capa-
city for 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 design operations, rapid and economical estimations of
aerodynamic stability and control charactefistics are frequently required.
The extensive application of complex automated estimation procedures is often
prohibitive in terms of time and computer costs in such an environment.
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 development of the Digital Datcom computer program
is an approach to provide rapid and econpmical 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 developed 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 and 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
speclial configurations are treated in Section 5. Section é discusses the
available output data. The appendices discuss namelist coding rules, airfoil
section characteristic estimation methods with supplemental data, and a list
of peometric and aerodynamic variables available as supplemental output, A
self-contalned user's kit is included to aid the user in setting up inputs to

the program.



MASTER ROUTINES

METHGD MODULES

MAIN PROGRAMS

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

PERFORMS USER-ORIENTED NON-METHOD OPERATIONS

Eﬁgggﬁ%¥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 COMFIGURATIONS
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 1V MODULE VI SPEEDS
CHARACTERISTICS| [CHARACTERISTICS | |CHARACTERISTICS
IN SIDESLIP IN SIDESLIP IN SIDESLIP MODULE VIII
AERODYNAMIC
CONTROL
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 development 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
IIT 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 II 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 FIN compiler. Central processor time for a case
executed on the NOS system depends on the type of configuration, number of
flight conditions, and program options selected. Usual requirements are on
the order of one to two seconds per Mach number.

Direct all program inquiries to AFFDL FGC, Wright-Patterson Air Force

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

3 5 q blsule



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 metliods
are provided by the program; however, each time an extrapolation is emploved,
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 CONFIGURATIQNS

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 1 summarizes the addressable configura-
tions accommodated by the program.

2.2 BASIC CONFIGURATION DATA

The capabilities discussed below apply to basic configuratiomns, 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.



TABLE 1 ADDRESSABLE CONFIGURATIONS

CONFIGURATION

PROGRAM REMARKS

BODY

WING, HORIZONTAL
TAIL

BODY-WING,
BODY-HOR( ZONTAL

WING-BODY-TAIL

NON-STANDARD
GEOMETRIES

SPECIAL CONFIG-
URATION

PRIMARILY BODIES OF REVOLUTION, OR CLOSE APPROXIMATIONS,
ARE TREATED, TRANSONIC METHODS FOR MOST OF THE AERO~
DYNAMIC DATA DO NOT EXIST. THE RECOMMENDED PROCEDURE
REQUIRES FAIRING BETWEEN SUBSGHIC AND SUPERSONIC DATA
USING AVAILABLE DATA AS A GUIDE,

STRAIGHT TAPERED, CRANKED, OR DOUBLE DELTA PLANFORMS
ARE TREATED., EFFECTS OF SWEEP, TAPER AND INCIDENCE ARE
INCLUDED., LINEAR TWIST S TREATED AT SUBSONIC MACH
NUMBERS. DIHEDRAL EFFECTS ARE PRESENT IN THE LATERAL-
DIRECTiONAL DATA,

LONGITUDINAL METHODS REFLECT ONLY A MIDWING POSITION,
LATERAL-DIRECT1ONAL SOLUTIONS CONSIDER HIGH- AND LOW-
WING POSITIONS.

THE VARIQUS GEQMETRY COMBINATIONS ARE GIVEN IN TABLE
Z. WING DOWNWASH METHODS ARE RESTRICTED TQ STRAIGHT-
TAPERED PLANFORMS. EFFECTS OF TWIN VERTICAL TAILS ARE
INCLUDED IN THE STATIC LATERAL DIRECTIONAL DATA AT
SUBSONIC MACH NUMBERS.

NON-STANDARD CONFIGURATIONS ARE SIMULATED USING ''BASIC"
CONFIGURATION TECHNIQUES. STRAKES CAN BE RUN VIA A
DOUBLE-DELTA WING. A BODY-CANARD-WING IS INPUT AS A
WING-BODY-HORIZONTAL TAIL, THE FORWARD LIFTING SUR-
FACE IS INPUT AS A WING AND THE AFT SURFACE AS A
HOR1ZONTAL TAIL.

LOW ASPECT RATIO WING OR WING-BODY CONFIGURATIONS

(LIFTING BODIES) ARE TREATED AT SUBSONIC SPEEDS,
TWO-DIMENS IONAL FLAP AND TRANSVERSE JET EFFECTS ARE

ALSO TREATED AT HYPERSONIC SPEEDS.




TABLE 2
AERODYNAMIC OUTPUT AS A FUNCTION OF 4
CONFIGURATION AND SPEED REGIME

® QUTPUT AVAILABLE
O OUTPUT ONLY FOR CONFIGURATIONS W/TH STRAIGHT TAPERED SURFACES
A QUTPUT ONLY WITH EXPERIMENTAL DATA INPUT

STATIC AERODYNAMIC CHARACTERISTIC OUTPUT DYNAMIC STABILITY OUTPUT
CONFIGURATION SPEED 7
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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 convenience of the user. For those speed regimes and configura-
tions where Datc;)m methods are available, the Digital Datcom output provides
the longitudinal coefficients Cp, Cr, Cp, Cy, and Cy, and the derivatives
CLu’ Cmoa’ CYB, CnB’ and CQB. Outpgt for configurations with a wing and
horizontal tail also includes downwash and the local dynamic-pressure ratio
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 on test configurations, and apply better method results
(or data) for configuration build-up.

Datcom body aercdynamic characteristics can be obtained 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 restricted 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 involviﬁg significant wetted areas in laminar flow will
require adjustment by the user.

Computations of wing-body longitudinal characteristics assume, in many
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 bulld-up data are available
through the use of the "BUILD" option described in Section 3.5. Using this
option, the user can isolate component 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 can be placed either on the wing or horizontal
tail, Analysis can be performed 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.» Cq.»
o 33

Cﬁp’ CYP, Cnp, Cnr’ and Cﬁr 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 CLu and wing-body CLu' Any improvement in

the accuracy of these key parameters will produce significant improvement in
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TABLE 3 HIGH LIFT/CONTROL DEVICE OUTPUT

SPEED REGIME CODE 1 = Subsonic 2 = Transonic 3 = Supersonic

; AC,* | aC AC, |ac (c, ) fac C C C c.*|cC *
Controi Device L m Di Lmax La 5 Dmin W W Wt ha hG

Jet Flaps
Pure Jet Flap 1 1 1 1

Jet Flap & ] H 1 1
Mech, Flap

I1BF 1 1 1 1
EBF 1 1 1 1
Flaps

Plain

Single Slotted
Fowler Slotted
Double Slotted
Split

Leading Edge

23 1
123

R S B I | —]

LRSI A T ST G S A o

[ S S e
—

Krueger
Slats
Leading Edge 12 1 123
Spoilers
Plug 123
Flap 123
STotted 12
Differential s

—_ 3 -

Horizontal Tails ' 123
Wing Ailerons 1231|123

Notes: *In addition to straight-tapered planforms, output also available 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-1lift 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 lift,
drag, and pitching-moment effects with flap deflection. General capabilities
for jet flaps, symmetrically deflected high-1lift devices, or trailing-edge
control devices include 1ift, moment, and maximum-1lift 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 Ch = 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 1s 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 Cp, Cp, Cp, and hinge-moment coefficients; trimmed

stabilizer Cy, Cp, and hinge moment coefficients; and total wing-body-tail C
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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,
CyL, Cys Cy, and Cy and the derivatives CLa’ Cmu, CYB, CnB, and CQB.

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 hypersonic control-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 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—dimensional
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 1s restricted to contrdl 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 appreoach 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
weight requirements to trim or maneuver the vehicle.

2.4 OPERATIONAL CONSIDERATIOHNS

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 the variable L¢@P in Figure 3. In this dis-
cussion, and in Figure 3, the speed reference is referred to as Mach number,
and atmospheric conditions as altitude. The three options for program loop-
ing on Mach number and altitude are listed and discussed below.

o LYPP = 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. 1In
the input data, NMACH must equal NALT and NMACH flight conditions are
executed. This option should be selected when the Reynclds number is
input, and must be selected when atmospheric conditions are not
input.

o LOGP = 2 - Vary Mach number at fixed altitude. The program executes
using the first altitude and cycles through each Mach number in the
input 1list, 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 LYPP = 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
M2 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 number 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 wvariable 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 geomet-
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;

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

or hexagonal airfoils),

2. Section upper and lower cartesian coordinates, or

3. Section 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 sectibn lift curve slope, Cp 4t 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 airfoll section is assumed to be parallel to the free 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 medule
should be noted:

l. 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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2.4.5

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 airfoil
whose maximum camber is greater than &% 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-
nites at nondimensional chord statiomns (X/C) of 0.0, .001, .002, and
.003.

If 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 least as
important toc provide smoothly varying coordinates as it is to accu-

rately define the airfoil geometry.

QOperational Limitations

Several operational limitations exist in Digital Datcom. These limita-

tions are listed below without extensive discussion or justification. Some

pertinent operational techniques are also listed.

(o]

The forward 1ifting 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
panel leading edge radii and maximum thickness ratios specified sepa-
rately.

o If airfoill 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 propelier 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.

o Only one high 1ift or control devide can be analyzed at a time. The
effect of high 1ift and control devices on downwash is not calcu-
lated. The effects of multiple devices can be calculated by using
the experimental data input 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 1ift and control
devices. The methods are only applicable to the longitudinal stabil-
ity parameters at subsonic speeds.

o The program uses the input namelist 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
hoerizontal tail.

Should Digital Datcom not provide ocutput for those configurations 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 IV inputs control the execution of the case, or job for multi-
ple cases, and allow the user to chcose some of the special options,
or to cobtain extra output,

3.1 INPUT TECHNIQUE

Two techniques are generally available for introducing input data into a

Fortran computer program: namelist and fixed format. Digital Datcom employs
the namelist input technique for input Groups I, II and III since it is the
most convenilent 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;

o Namelist variables are not restricted to particular card columns;

0o Only required input varlables need be included; and

o0 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 varilables (and program data blocks) are initialjized
“UNUSED" (1.0E-60 on CDC systéms) 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 1is often used as a switch
for program control, so the user should not indiscriminately use dummy
inputs.

All Digital Datcom numeric constants require a decimal point. The
Fortran varlable 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).

Group 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 configuration, those namelists 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 problemn,

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

£ denotes units of length; feet, inches, meters, or centimeters

A denotes units of area; ftz, in 2, mz, or cm2

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 I

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

FLTCEN 27 SYNTHS 33 PROFWR 49 NAMELIST 73

BPTINS A BYDY 35 JET PWR 51 SAVE 13

WGPLNF 37 GRNDEF 53 DIM 73

HTPLNF 37 TVTPAN 55 NEXT CASE 73

" VTPLNF 37 SYMFLP 57 TRIM IE;

VFPLNF 37 ASYFLP 61 DAMP 74

WGSCHR 39 LARWB 63 NACA 23

HTSCHR 39 TRNJET 65 CASEID 75

VTSCHR 39 HYPEFF 67 DUMP 75

VFSCHR 39 CONTAB 69 DERIV 75,

EXPR — — 45 PART 7

BUILD 7

PLOT n
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TABLE 7
REQUIRED NAMELIST FOR ANALYSIS OF SPECIAL CONFIGURATIONS

REQUIRED

speciaL ~NAMELIST|\ roon | LARWB [TRNJET |HYPEFF
CONFIGURATION
LOW ASPECT RATIO

WING & WING BoDY| @ ® _
(SUBSONIC)
FLAT PLATE WITH Moo, Peo
TRANSVERSEJET | @ ® L7 7777 ?)‘9“(//// //
{HYPERSONIC) \

FLAT PLATE WITH' \\
FLAPCONTROL | e 4 N
(HYPERSONIC) | ' ¢ 5
R RS

TABLE 8 INPUT UNIT OPTIONS

REYNOLDS
UNITS SYSTEM CcONTROL | GEOMETRY| SURFACE | PRESSURE | TEMPERATURE
UNITS | ROUGHNESS| P T NUMBER
1] ROUGFC {F/A) (DEG)
LENGTH
FOOT-POUND-SECOND DIM FT FOOT INCH Ib/ft2 °R FT
INCH-POUND-SECOND DIMIN | - INCH INCH Ibfin2 oR 1ET
METER-NEWTON-SECOND DIM M METER cM N/mZ oK M
CENTIMETER-NEWTON-SECOND | DIM CM M M N/CM2 oK 1M

THE DEFAULT SYSTEM OF UNITS IS THE FOQT-POUND-SECOND
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3.2 GROUP 1 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
desires 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 to determine pressure, temperature,
Reynolds number and other required parameters to support method applications.

Also incorporated is the provision for optional inputs of pressure and
temperature by the user. The program will override the standard atmosphere
and compute flow condition parameters consistent with the pressure and
temperature inputs. This option will permit 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 lift
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.

Nondimenslonal 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 planferm area of the wing.
This wing area includes the fuselage area subtended by the extension of the
wing leading and traiiing edges to the body center line. The longitudinal
refergénce length, if 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 print only zeros, This may happen in rare instances and would

require readjustment of the reference parameters.
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NAMELIST FLTCON

ARRAY
VARIABLE NAME i 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 i
~— NALPHA g NUMBER OF ANGLES OF ATTACK TO BE RUN, -
MAXIMUM OF 20
- ALSCHD 20 VALUES OF ANGLES OF ATTACK, TABULATED IN DEG
ASCENDING ORDER
— RNNUB /A 20 REYNOLDS NUMBER PER UNIT LENGTH, pV/u 171/
NALT - NUMBER OF ATMOSPHERIC CONDITIONS TO BE RUN, -
MAXIMUM OF 20
ALT/B\ 20 VALUES OF GEOMETRIC ALTITUDES J;
PINF 20 VALUES OF FREESTREAM STATIC PRESSURE F/A
TINF /6\ 20 VALUES OF FREESTREAM TEMPERATURE DEG
HYPERS - = TRUE. HYPERSONIC ANALYSIS AT ALL MACH .
NUMBERS > 1.4
STMACH " UPPER LIMIT OF MACH NUMBERS FOR SUBSONIC -
ANALYSIS (0.6 <STMACH <0.99). DEFAULT TO
0.6 IF NOT INPUT
TSMACH 1s 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 CONFIGURATIONS
= 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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INPUT OPTIONS TO SATISFY THE MACH NUMBER /\
AND REYNOLDS NUMBER INPUT REQUIREMENTS

USER INPUT PROGRAM COMPUTES /8\

/A\ MACH, RNNUB

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

PINF, TINF, MACH RNNUB, VINF

/N\ REQUIRED FOR TRANSVERSE-JET CONTROL
/2\ EACH ARRAY ELEMENT MUST CORRESPOND TO THE RESPECTIVE
MACH NUMBER/FREESTREAM SPEED INPUT, USE LOGP = 1.

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

/A\ REQUIRED WHEN USING THE NACA CONTROL CARD

/B\ 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



NAMELIST QPTINS

ARRAY
VARIABLE NAME DIMENSION DEFINITION UNITS
RYUGFC - SURFACE ROUGHNESS FACTOR, EQUIVALENT b
SAND ROUGHNESS. DEFAULT T0 0.16 X 10—3 INCHES,
OR 0.406 X 10—3cm, IF NOT INPUT
SREF - REFERENCE AREA. VALUE OF THEQORETICAL WING A
AREA USED BY PROGRAM IF NOT INPUT
CBARR - LONGITUDINAL REFERENCE LENGTH VALUE OF !
THEORETICAL WING MEAN AERODYNAMIC CHORD USED
BY PROGRAM IF NOT INPUT
BLREF - LATERAL REFERENCE LENGTH VALUE OF WING SPAN !
USED BY PROGRAM IF NDT INPUT

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

ROUGHNESS FACTORS FOR USE IN NAMELIST @PTINS

TYPE OF SURFACE

EQUIVALENT SAND ROUGHNESS

INCHES cm
AERODYNAMICALLY SMOOTH 0 0
POLISHED METAL OR WOOD 0.02 - 0.08 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 10-3 0.635 X 10-3
STANDARD CAMOUFLAGE PAINT, AVERAGE 0.40 X 10-3 1.016 X 10-3
APFLICATION
CAMOUFLAGE PAINT, MASS-PRODUCTION SPRAY 1.20 X 10-3 3.048 X 10-3
DIP-GALVANIZED METAL SURFACE 6 X 10-3 15.240 X 10-3
NATURAL SURFACE OF CAST IRON 10 X 10-3 25.400 X 10-3

FIGURE 4 INPUT FOR NAMELIST QPTINS — REFERENCE PARAMETERS
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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 body configuration is defined using the namelist B@DY {Figure 6).
‘The variable METH¢D enables the user to select either the traditional Datcom
methods for body Cp, Cp 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, VIPLNF and VFPLNF shown in Figure 7. The
section aerodynamic characteristics for these surfaces are input using either
the section characteristics namelists 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 planform.

The USAF Datcom contains three methods for the computation of forward
lifting surface downwash field effects on aft lifting surface aerodynamics.
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 cutside the bounds listed in
Figure 9. Method 1 is recommended as an optional approach for the by/by
regime of 1.0 to 1.5. By default, Digital Datcom selects Method 3 for by/by
less than 1.5 and Method 1 for span ratios greater than or equal to l.5.
Using the variable DWASH in némelist 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,

31



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
tapér 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 1li1ft characteristics. Those required variables are summarized in
Figures 10 and 11 and are input using the experimental data substitution
namelist EXPRnn., Additionally, intermediate data may be available, for
example CEB/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 alsc 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.
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NAMELIST SYNTHS
Xy

FORWARD HORIZONTAL LIFTING
SURFACE MUST BE OESIGNATED
AS A WINGIN INPUT

+Z

Xy

ﬁH +1y

i .
ot
4 ZV
< 1lw A A | REFERENCE

—— e 1 PANE X
280 N\ ¢y C,
ORIGIN FOR WING ALDNE CONFIGURATIONS MAY BE ANY ARBITRARY REFERENCE POINT.
A\ REQUIRED ONLY FOR ALL-MOVABLE HORIZONTAL TAIL TRIM DPTION.
A\ IF HINAX IS INPUT, X, AND  Zyy ARE EVALUATED AT ZERO INCIDENCE (i,,=0)
ENGINEERING|VARIABLE] ARRAY
SYMBOL | NAME |DIMENSIDN DEFINITION UNITS
Xeg | XCG ~ [LONGITUDINAL LOCATION OF CG, (MOMENT REF. CENTER) ]
Zeq - 206 ~  |VERTICAL LOCATION DF CG RELATIVE TO REFERENCE PLANE ?
X XW ~ | LONGITUDINAL LOCATION OF THEORETICAL WING APEX !
1y W —  |VERTICAL LOCATION OF THEORETICAL WING APEX RELATIVE TO
. REFERENCE PLANE ?
» ~auw}  — | WING ROOT CHORD INCIDENCE ANGLE MEASURED FROM
REFERENCE PLANE DEG
Ay | P xu ~ | LONGITUDINAL LOCATION OF THEORETICAL HORIZONTAL TAIL
APEX !
Ay ZH ~ | VERTICAL LOCATION OF THEORETICAL HORIZONTAL TAIL APEX
RELATIVE TO REFERENCE PLANE !
i ¢ ALIH — | HORIZONTAL TAIL RODT CHORD INCIOENCE ANGLE MEASURED
FROM REFERENCE PLANE DEG
Xy d xv - | LONGITUDINAL LOCATION OF THEORETICAL VERTICAL TAIL APEX | 1§
v, XVF — | LONGITUDINAL LOCATION OF THEDRETICAL VENTRAL FIN APEX | 1
2y {zv — | VERTICAL LOCATION OF THEDRETICAL VERTICAL TAIL APEX '
y, 2VE - | VERTICAL LOCATION OF THEORETICAL VENTRAL TAIL APEX |
SCALE — | VEHICLE SCALE FACTOR (MULTIPLIER TO INPUT DIMENSIONS) -
VERTUP| - | VERTUP=.TRUE.VERTICAL PANEL ABOVE REF PLANE {DEFAULT) | -
| - | VERTUP= FALSE. VERTICAL PANEL BLEOW REF PLANE -
A\ e |} HINAX — | LONGITUOINAL LOCATION OF HORIZONTAL

TAIL HINGE AXIS

FIGURE 5 INPUT FOR NAMELIST SYNTHS — SYNTHESIS PARAMETERS
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!

Iy

N

NAMELIST BHDY

1A

POSSIBLE SUPERSONIC AND HYPERSONIC BOOY CONFIGURATIONS

NOSE

Iy
Pp=2gr=g
dy=dy=dy

NOSE-AFTER BOOY

<]SE-AFTEH BOOY-TAIL

<=

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

OIAMETERS dy,dy, ANO dy ARE COMPUTED
FROM LINEAR INTERPOLATION OF

2
,N INPUTS ; VSR
Pa
Igr=0 .
dy
.d.l =d2
Iy DEFINING ELLIP
P
Yot T +Z
dN +Y
dq
ELLIP>1
Iy
fgt 7
dN‘—‘d’
dz b '
ELLIP<1

FIGURE 6 INPUT FOR NAMELIST BODY — BODY GEOMETRIC DATA

34



LOCAL PLANFORM HALF WIDTH, r;
LOCAL CROSS SECTIONAL AREA, s;

ds -
* - 7 zui
T X ANGLE OF ATTACK ] i
REFERENCE PLANE / 2,
X; { LOCAL PERIPHERY, P, SECTION A-A
Iy ! !A-—i NOTE: Z =0 ON DESIRED BOOY CENTER-LINE

REFERENCE PLANE = AXIS OF SYMMETRY FOR AXISYMMETRIC BODIES

/1\ ONLY REQUIRED FOR SUBSONIC ASYMMETRIC 800IES
NOT REQUIRED IN SUBSONIC SPEED REGIME
HYPERSONIC SPEED REGIME ONLY

4\ INPUTS REQUIRED ARE:

- R OR'S [REMAINING PARAMETERS EVALUATED ASSUMING A CIRCULAR CROSS-SECTION
IF ELLIP IS SPECIFIED, AN ELLIPTICAL CROSS-SECTION IS ASSUMED]: '
~R,5 ANO P ALL SPECIFIED

ENGINEERING

VARIABLE

‘ARRAY

SYMBOL NAME | DIMENSION GEFINITION UNITS
NX - NUMBER OF LONGITUDINAL BODY STATIONS AT WHICH DATAIS | —
SPECIFIED, MAXIMUM OF 20.
x; X 2 LONGITUDINAL DISTANCE MEASURED FROM ARBITRARY LOCN !
5 A\ S 20 CROSS SECTIONAL AREA AT STATION x, A
2 AP 20 PERIPHERY AT STATION x; ' !
f % R** 20 PLANFORM HALF WIOTH AT STATION x; 1
2, N\ ZU 20 2~ Z-COORDINATE AT UPPER BODY SURFACE AT STATION x; 2
(POSITIVE WHEN ABOVE CENTERLINE}
2, Az 20 z - ZZCOORDINATE AT LOWER BODY SURFAEE AT STATION x; !
(NEGATIVE WHEN BELOW CENTERLINE)
% BNPSE - BNOSE = 1.0 CONICAL NOSE, SNCSE = 2.0 0GIVE NOSE -
2\ BTAIL - BTAIL = 1.0 CONICAL TAIL, BTAIL = 2.0 OGIVE TAIL -
OMIT FOR g7 =0
Iy /2\ BLN - LENGTH OF BODY NOSE !
In /2\ BLA - LENGTH OF CYLINDRICAL AFTERBOOY SEGMENT | !
25 = 0.0 FOR NOSE ALONE OR NOSE-TAIL CONFIGURATIONS
d LA\ oS - NOSE BLUNTNESS DIAMETER, ZERQ FOR SHARP NOSEBOOIES !
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
METHYD - = 1. USE EXISTING METHODS (DEFAULT) -
= 2. USE JORGENSEN METHOD
e=alb ELLIP*** - ELLIPTICAL BODY HEIGHT TO WIOTHRATIO -

L W

*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, Rggq =VS/7
***METHOD=2 MUST BE SPEC!FIED SUBSONICALLY
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NAMELISTS WGPLNF, HTPLNF, VTPLNF, AND VFPLNF

— - ——]
(b/Z)ro
FRONT VIEW
I'o'
b*,/2 T
0 (Ax/c), Ve '
- Cf o
ol
; !
b*olz L Cpy—nd

(Ax/e ) —=

EXPOSED ROOT
CHORD OF

T, ij
i I (Ax/e),
J= SIN-T (_1_) HORIZONTAL TAIL (4#
M’ ?\ Y B
FRONT VIEW SH(B)\éﬂl ; AS
5"s[lJE VIEW
- S“ Sv(B)
l__,l 7 =SIN~T (4
Ct
EXPOSED WING ROOT CHORD 8 b%/2 :
g —L #
P »” b* 2
- e e |
\ I
mpasiryil BN V(uB)

HORIZONTAL TAIL EXPOSED ROOT CHORD
NOTE: Zy DEFINED IN $SYNTHS

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

PLANFORM VARIABLES
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INDICATES EXPOSED PARAMETER

[0\ INPUTS NOT REQUIRED FOR STRAIGHT TAPERED PLANFORM
/A  ONLY REQUIRED FOR SUPERSONIC AND HYPERSONIC SPEED REGIMES. ONE 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
WGPLNF| HTPLNF a:txi SYMBOL NAME  |DIMENSION DEFIMTION UNITS
va
® °® [ St CHRDTP -~ TIP CHORD /
® ) » b*o/2 A\ ssPNgP - SEMI-SPAN OUTBOARD PANEL Z
] o ® b*/2 SSPNE - SEMI-SPAN EXPOSED PANEL /)
* ® ° b/2 SSPN - SEMI-SPAN THEORETICAL PANEL FROM THEORETICAL ROOT cHoRD| £
e ° °® tp /A\ CHRDBP - CHORD AT BREAKPOINT |
] ® ° & CHROR - ROOT CHORD £
o o # (Ay/e)i SAVSI - INBOARD PANEL SWEEP ANGLE DEG
® o o (Ayselo A\ savsd - OUTBOARD PANEL SWEEP ANGLE DEG
° ® o xlc ~CHSTAT - REFERENCE CHORD STATION FOR INBOARD AND OUTBGARD -
PANEL SWEEP ANGLES, FRACTION OF CHORD
@ e ® - TWISTA - TWIST ANGLE, NEGATIVE LEADING EDGE ROTATED DOWN DEG
(FROM EXPOSED ROOT TO TIP) TCwA
° ® (b/2r. A\ SSPNDD - SEMI-SPAN OF OUTBOARD PANEL WITH DIHEDRAL ovl |
[ [ iy DHDADI - DIHEDRAL ANGLE OF INBOARD PANEL (IFT; =Ty ONLY DEG
INPUTT})
° ® I DHDADO| - DIHEDRAL ANGLE OF OUTBOARD PANEL DEG
® ° o TYPE' - = 1.0 STRAIGHT TAPERED PLANFORM -
=2.0 DOUBLE DELTA PLANFORM (ASPECT RATIO<3)
= 3.0 CRANKED PLANFORM (ASPECT RATIO >3)
) SHg) /2\ sHB 20 PORTION OF FUSELAGE SIDE AREA THAT LIES BETWEEN 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
" lP A Sextst(B&"'ZAs
RLPH 20 LONGITUDINAL DISTANCE BETWEEN CG AND CENTROID OF Sy o, )
POSITIVE AFT OF CG
® Sywe) | 2\ svws 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) /2\ svB 20 AREA OF EXPOSED VERTICAL PANEL NOT INFLUENCED BY WING A
OR HORIZONTAL TAIL
Sv(ng) | 2\ SVHB 20 PORTION OF EXPOSED VERTICAL PANEL AREA THAT LIES BETWEEN | A
MACH LINES EMANATING FROM LEADING AND TRAILING EDGES
OF HORIZONTAL TAIL EXPOSED ROOT CHORD




NAMELISTS WGSCHR, HTSCHR, VTSCHR AND VFSCHR

WAVE-DRAG FACTORS FOR SHARP

NOSE AIRFOILS

BASIC WING
AIRFOIL SECTION

KSHARP SECTION

16
BICONVEX T <
¢/xy e
DOUBLE WEDGE
1- Xt/l: XI—’l
t c
i ——
HEXAGONAL
X1 X3 .‘X]——*‘Xz-—ld—xg——
1 c

INPUTS FOR INPUTS PER
NAMELIST SPEED REGIME
[+
« | o | 3 | ENGINEERING | VARIABLE ARRAY A Llelele
Z|Z|Z| symeoL NAME DIMENSION ZIEIE|S
x| B A ola|gl &
OlF ] 225 lw
==z 2|E|5(%
A L S
S
olele]| v TévVC - MAXIMUM AIRFOIL SECTION P I
THICKNESS, FRACTION OF CHORD
A, DELTAY = DIFFERENCE BETWEEN AIRFOIL
o0 ORDINATES AT 6.0 AND .15% mininlm
CHORD, PERCENT CHORD
(x/clMAx | XBVC s CHORD LOCATION OF MAXIMUM
o oo "| AIRFOIL THICKNESS, FRACTION mlm
OF CHORD
|8 o) cLl & AIRFOIL SECTION DESIGN LIFT ~ | g | @
COEFFICIENT
! u p ALPHAI - ANGLE OF ATTACK AT SECTION o
DESIGN LIFT COEFFICIENT, DEG
Cly CLALPA /5 20 AIRFOIL SECTION LIFT CURVE
L AN AN J dC »
SLOPE— PER DEG.
a
ole . CIMAX N 20 I:II::(;IOLESFEF(I:;IS::TMAXIMUM 3
eole B, CMO OR CMP = ;E(Jc';'rémzeno LIFT PITCHING g
COEFFICIENT
oleofe] Py, LERI B AIRFOIL LEADING EDGE RADIUS | [ T T
R LERD £\ = ;FZA%'%STFBCOHAOHRDDPANEL
o oo g, F FRACTION OF CHORD hl il Rl d
0 CAMBER=TRUE = CAMBERED AIRFOIL SECTION FLAG | W
olee] ), TOVCO /3 = t/c FOR OUTBOARD PANEL e /@00
o o|e| (xcmax, |xovca\ - (x/c)max FOR OUTBOARDPANEL |@® |O|O| O
oo (Cmg), c'\'/‘mTTOH& - Cmo FOR OUTBOARD PANEL ele|lolo
. (Cimax)y-g | CLMAXL - AIRFOIL MAXIMUM LIFT COEFFI- |
. CIENT AT MACH EQUAL ZERO
Cidyeg CLAMO OR = AIRFOIL SECTION LIFT CURVE
o0 CLAMP SLOPE AT MACH EQUAL ZERO, »
PER DEG
TUhatf TCEFF = PLANFORM EFFECTIVE
olole THICKNESS RATIO, FRACTION Elm®
OF CHORD
K KSHARP - WAVE-DRAG FACTOR FOR SHARP-
eieo|e A\ NOSED AIRFOIL SECTION, NOT mlan
INPUT FOR ROUND NOSED AIRFOILS
5 SL@PE A 6 AIRFOIL SURFACE SLOPE AT 0,20,40
60, 80, AND 100% CHORD, DEG. POSI-
® TIVE WHEN THE TANGENT INTER- LR R
SECTS THE CHORD PLANE FORWARD
OF THE REFERENCE CHORD POINT
ARCL = ASPECT RATIO CLASSIFICATION
® o @ (SEE TABLE 9) 0]0|0 0

INPUTS FOR INPUTS PER
NAMELIST SPEED REGIME
=
« | « | 2 [ENGINEERING| VARIABLE ARRAY R (i o2 2 2
5|55 | symeoL NAME DIMENSION HHEE
SiEle Z12|8|8
= x| S|<|lale
1 AlE]I D>
‘l-’-, - w X
>
Xac/C XAC /A\ 2 SECTION AERODYNAMIC CENTER,
e o FRACTION OF CHORD (SEE VOL It o o
FOR DEFAULT)
OWASH /2\ - SUBSONIC DOWNWASH METHOD FLAG
=1. USE DATCOM METHOD 1
= 2. USE DATCOM METHOD 2
- = 3. USE DATCOM METHOD 3 o o
SUPERSONIC, USE DATCOM METHOD
2 |F DWASH =10R 2
{SEE FIGURE 9)
ol e {y/c)max YCM - AIRFOIL MAXIMUM CAMBER, FRACTION | o | g | w | m
OF CHORD
CLg CLD Ay ~ CONICAL CAMBER DESIGN LIFT
o0 COEFFICIENT FOR M = 1.0 DESIGN. o elo|o0
SEE—NACA RM A55G13 (DEFAULT T0 0.0)
TYPEIN = TYPE OF AIRFOIL SECTION COORDI-
NATES INPUT FOR AIRFOIL SECTION
MODULE
o ole = 1.0 UPPER AND LOWER SURFACE ojo|o |0
COORDINATES (YUPPER AND YLOWER)
= 2.0 MEAN LINE AND THICKNESS DIS-
TRIBUTION (MEAN AND THICK)
NPTS - NUMBER OF SECTION POINTS INPUT,
[ AN BN J MAX. = 50 Oo(OolO}0O
Xe/C XCHRD 50 ABSCISSAS OF INPUT POINTS,
( AN BN | A TYPEIN = 1.0 OR 2.0, XCQRD(1)= 0.0 0|0o|0O|O
XCORDINPTS) = 1.0 REQUIRED
Yu/C YUPPER 50 ORDINATES OF UPPER SURFACE,
TYPEIN=1.0
(AN B FRACTION OF CHORD, AND REQUIRES |0 |o|o | O
YUPPER({1)=0.0
YUPPER(NPTS) = 0.0
Yi/g YL@WER 50 ORDINATES OF LOWER SURFACE,
TYPEIN=1.0
® 0|0 FRACTION OF CHORD, AND REQUIRES [O |01 O | O
YLOWER(1) = 0.0
YLOWER(NPTS) = 0.0
Ym/C MEAN 50 ORDINATES OF MEAN LINE, TYPEIN = 2.0
FRACTION OF CHORD, AND REQUIRES .
win e MEAN(1) = 0.0 Sl
MEAN(NPTS) = 0.0
te/C THICK 50 THICKNESS DISTRIBUTION, TYPEIN = 2.0
FRACTION OF GHORD, AND REQUIRES
o o o THICK(1)= 0.0 olololo
THICK(NPTS) = 0.0

FIGURE 8 INPUT FOR NAMELISTS WGSCHR, HTSCHR, VTSCHR AND
VFSCHR — SECTION CHARACTERISTICS
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@ REQUIRED INPUT
O OPTIONAL INPUT
M REQUIRED INPUT, USER SUPPLIED OR COMPUTED BY AIRFOIL SECTION MODULE IF AIRFOIL DEFINED WITH NACA CARD OR SEC'ION COORDINATES
OJ OPTIONAL INPUT, COMPUTED BY AIRFOIL SECTION MODULE IF AIRFOIL DEFINED WITH NACA CARD OR SECTION COORDINATES

TQEFF — PLANFO

RM EFFECTIVE THICKNESS RATIO.

ROR STRAIGHT TAPERED PLANFORMS, TCEFF = TPVC.
FOR NONSTRAIGHT PLANFORMS:

TCEFF

+

6/2 1/2
V(; (—%—)2 c dy

b/2
¢ dy
%

YUPPER

X

\mesn

MEAN

METHIDS) IF SET LESS THAN ZERO WILL BYPASS THE
REGR:SSION METHODS

ARRAY (NAMELIST FLTC@N)
ARRAY ELEMENTS MUST CORRESPOND TO THE XC#RD ARRAY
ONLYCALCULATED FOR SUPERSONIC AIRFOILS
USIN( NACA CARD.

SEE $CTION B.3.2 FOR INPUT RECOMMENDATIONS

CORD

&SEE DATCOM SECTIONS 4.3.2.1 AND 4.3.3.2 (LINEAR REGRESSION

/2\ INPUTONLY FOR CONFIGURATIONS WITH A HORIZONTAL TAIL
/3\ NOT FEQUIRED FOR STRAIGHT TAPERED PLANFORMS
/8\ ARRAY ELEMENTS MUST CORRESPOND TO THE MACH OR VINF



TABLE 9 ASPECT RATIO CLASSIFICATION
“ARCL"

BORDER-LINE RANGE:

3 4

n
>
Al

(C1 +1) COS ALE (C1 + 1} COS ALE

“ARCL" CAN BE SET IN NAMELISTS WGSCHR, HTSCHR, VTSCHR AND VFSCHR TO
SELECT EITHER LOW OR HIGH ASPECT RATIO METHODS. WHEN “ARCL” IS NOT
SET, AND “A™ IS IN THE BORDER-LINE RANGE, THE FOLLOWING CRITERIA ARE USED:

A < 3.5 “LOW ASPECT RATIO"
{C; + 1) COS A LE

. 35
= (81 + 1) COS A LE

A “HIGH ASPECT RATIO"

SEE DATCOM SECTION 4.1.3.3

by/bp > 1.5

METHOD 2 (EMPIRICAL METHOD)

125 < byity <36 <

METHOD 3 (CANARD METHOO)
bw/bh < 1.0

/7
CNJL

METHOD IN RANGE 1.0 <by/by < 1.5 CAN BE SELECTED USING VARIABLE “OWASH" IN NAMELIST WGSCHR

FIGURE 9 PRIMARY APPLICATION REGIMES FOR SUBSONIC DOWNWASH METHODS
IN DATCOM
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DEFINING THE TRANSONIC WING AND HORIZONTAL TAIL LIFT CURVE TRANSONIC DATA AVAILABLE WITH EXPERIMENTAL DATA SUBSTITUTION

- c
//’ Lmax GIVEN DATA CALCULATED
N X
NONE VERT. Cp,,
W—B CL
-
NON—LINEAR LIFT REGION |
W—B—H, W-B-V, & W—B—H-
B-V, & W-B-H-V Cp
/ WING C, VSa WING cD,cN,cA,cM
/| I W--B CD, Cy: Cas Clﬁ
a W-B-V Cp,C;,Cp,C
aq 4 aCLMAX D CL/ Cn. Ca
a, ANGLE OF ATTACK
HORIZ. G VS a HORIZ. Cp, Cy, Ca. C!B
H-B CD,CN,CA,C
NOTES: 18
1. IFay AND ¢_ ARE INPUT USING EXPR —— THE LINEAR LIFT REGION IS DEFINED.
» .\ BDDY CLVSG, B"'V CL. CN,CA
2. 1F gy, AND Cp \ ARE ALSO INPUT USING EXPR —— THE COMPLETE LIFT CURVE
IS DEFINED. W-B € VSa
3, IF THE COMPLETE LIFT CURVES FOR THE WING AND HORIZONTAL TAIL HORIZ. C| & Cp VSa W-B-T Cp
ARE DEFINED AND BOTH SURFACES HAVE STRAIGHT TAPERED PLANFORMS,
ALL DATA DESIGNATED IN TABLE 2 THAT REQUIRE EXPERIMENTAL dq_&eVSa
DATA INPUT ARE CALCULATED.
4. |F THE BODY LIFT CURVE IS INPUT AT TRANSONIC MACH NUMBERS, WB -
CONFIGURATION DATA INVOLVING THE BODY ARE SIGNIFICANTLY L
(Pe> RIAED HORIZ. €, VS a W-B-T G

a/q , € & defda VS a
o0

FIGURE 10 TRANSONIC EXPERIMENTAL DATA SUBSTITUTION
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NAMELIST EXPR

ENGINEERING  |VARIABLE | ARRAY
SYMBOL NAME | DIMENSION DEFINITION
(g CLAB 2 BODY LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
a
(Cq ) CMAB 2 BODY PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
(co'ﬁB CcDB 20 BODY DRAG COEFFICIENT VS ANGLE OF ATTACK
(c BB CLB 2 BODY LIFT COEFFICIENT VS ANGLE OF ATTACK
(Crlg cvB 2 BODY PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
L), CLAW 20 WING LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
X
(cmu)w CMAW 20 WING PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
(Cni)w cOW 20 | WING DRAG COEFFICIENT VS ANGLE OF ATTACK
(€L CLW 20 WING LIFT COEFFICIENT VS ANGLE OF ATTACK
(cm;)w chwW 20 WING PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
(L) CLAH 20 HORIZDNTAL TAIL LIFT CURVE SLOPE VS ANGLE OF ATTACK,
aH PER DEGREE
(€ CMAH 20 HORIZONTAL TAIL PITCHING MOMENT SLOPE VS ANGLE OF ATTACK,
M’y PER DEGREE
(o), CDH 20 HORIZONTAL TAIL ORAG COEFFICIENT VS ANGLE OF ATTACK
€L, CLH 20 | HORIZONTAL TAIL LIFT COEFFICIENT VS ANGLE OF ATTACK
() CMH 20 HORIZONTAL TAIL PITCHING MOMENT COEFFICIENT VS ANGLE
H OF ATTACK
(Cp,) cov - VERTICAL TAIL ZERO LIFT DRAG COEFFICIENT
c )Y CLAWB 20 | WING-BODY LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
aWg
(€, ) CMAWB 20 | WING-BODY PITCHING MDMENT SLOPE VS ANGLE OF ATTACK, PER
a'wg DEGREE
(Cp)yg COWB 20 | WING-BODY DRAG COEFFICIENT VS ANGLE OF ATTACK
Clyg CLWB 20 | WING-BODY LIFT COEFFICIENT VS ANGLE OF ATTACK
(Crlye CMWB 20 | WING-BODY PITCHING MOMENT COEFFICIENT V§ ANGLE OF ATTACK
e/ do DEQDA 20 | DOWNWASH GRADIENT VS ANGLE OF ATTACK
. EPSLN 20 | DOWNWASH ANGLE VS ANGLE OF ATTACK, DEGREES
W/ QPQINF 20 | RATIO OF HORIZONTAL TAIL DYNAMIC PRESSURE. TO THE FREE
STREAM VALUE VS ANGLE OF ATTACK
(@) A ALPOW - WING ZERO LIFT ANGLE OF ATTACK, DEG
@y A ALPLW - WING ANGLE OF ATTACK WHERE LIFT BECOMES NON-LINEAR, OEG
G, ax’ ACLMW - WING ANGLE OF ATTACK FOR MAX, LIFT, DEG
W
Cpaxly A | cLww ~ | WING MAX. LIFT COEFFICIENT
feg), ALPOH - HORIZONTAL TAIL ZERO LIFT ANGLE OF ATTACK, DEG
(o) A | ALPLH - HORIZONTAL TAIL ANGLE OF ATTACK WHERE LIFT BECOMES
NON-LINEAR, DEG
@ ! L ACLMH - HORIZONTAL TAIL ANGLE OF ATTACK FOR MAX, LIFT, DEG
H
{CLmax),, CLMH - HORIZONTAL TAIL MAX. LIFT COEFFICIENT

NOTE: 1 EXPERIMENTAL DATA PARAMETERS MUST BE BASED ON THE REFERENCE AREA AND LENGTHS A$ USED

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

A REQUIRED TO SUPPORT TRANSONIC SECOND LEVEL IiETHODS. USED ONLY AT TRANSONIC MACH NUMBERS,
THE USE OF THESE PARAMETERS IS SHOWN IN FIGURE 3,

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

OF THE NAMEL!ST NAME CORRESPONDS TO THE MACH NUMBER SEQUENCE IN NAMELIST FLTC@N, FIGURE 3,
NAMEL{ST EXPRO1 PROVIDES EXPERIMENTAL DATA FOR THE FIRST MACH NUMBER, EXPROZ THE SECOND,
EXPRI5 THE FIFTEENTH, ETC. ALL $!X CHARACTERS IN THE NAMELIST NAME MUST BE SPECIFIED,

FIGURE 11 INPUT FOR NAMELIST EXPRnn~ EXPERIMENTAL DATA INPUT
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3.4 GROUP 111 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 PREPWR 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, opticnally, 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, defined 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 calculated. If the twin vertical panels are
present on the horizontal tail, and a vertical tail or ventral fin is
specified, the mutual interference among the panels 1s not computed.

Inputs for the high lift and control devices are made with the namelists
SYMFLP, ASYFLP and C@NTAB. In 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 C@NTAB)
are assumed to be mounted on a plain trailing edge flap (FTYPE=1); therefore,
for a control tab analysis namelists C@PNTAB 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 S 1
4 / /
/ l
/ I
4 /
4 !
IT e S T W e s e i e e s s ety ___// !
J/ ? -"-—.\
- T ~a |
e +X REFERENCE PLANE ™~
 — -_ j > = - E—_—":?-::-/
\ T ———— ——— ///
\\\\ 4 = e e ’—”—//
X’p |

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

ENGINEERING | VARIABLE | ARRAY
SYMBOL NAME | DIMENSION DEFINITION UNITS
iT AIETLP - ANGLE OF INCIDENCE OF ENGINE THRUST AXIS, | DEG
n NENGSP - NUMBER OF ENGINES {1 0R 2}, 1 -
te THSTCP - THRUST COEFFICIENT = py T 5o _
x'p PHALGC - AXIAL LOCATION OF PROPELLER HUB L
Zr PHVLOC - VERTICAL LOCATION OF PROPELLER HUB £
Rp PRPRAD - PRDPELLER RADIUS £
KN ENGFCT - EMPIRICAL NORMAL FDRCE FACTOR -
(bplo3rp | BWAPR3 A - BLADE WIOTH AT 0.3 PROPELLER RADIUS {
®)o6Re | BwaPRS - BLADE WIDTH AT 0.6 PROPELLER RADIUS 4
(bplo.gr, | BWAPRY - BLADE WIDTH AT 0.9 PROPELLER RADIUS V4
Ng NOPBPE - NUMBER OF PROPELLER BLADES PER ENGINE -
Blo75Rp | gapR7s - BLADE ANGLE AT 0.75 PROPELLER RADIUS DEG
Yp vp - LATERAL LDCATION OF ENGINE V)

CROT - TRUE. COUNTER ROTATING PROPELLER -
[FALSE. NON COUNTER ROTATING PROPELLER

& Ky 1S NOT REQUIRED AS INPUT IF (bp)'s ARE INPUT AND CONVERSELY (bp)'s ARE NOT REQUIRED
I[F Ky ISINPUT.  (SEE SECTION 4.6.1 OF DATCOM)

FIGURE 12 INPUT FOR NAMELIST PRGPWR — PROPELLOR POWER PARAMETERS
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NAMELIST JETPWR

I d
L4 l L’ -1
I SERICEN R S
/
y / / /o
\ - —"‘----‘--————-_ / ]
Let™o - ___;“"_-x-*—f—\
+Z2 ST
4 /
—— e avn e Pie ’
’_—"- - - - /
Es +X REFERENCE PLANE— == ‘
~ -
- -] *
—.—-—-———X[N—i—l . L..Ze HJ
Xg 1 T

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

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

EBFJET) JET |cvgineEmING ARRAY
FLAP | POWER DEFINITION UNITS
weuTs | inpuTs | SYMBOL NAME  |DIMENSION
P P i AIETLJ ~ ANGLE OF INCIDENCE OF ENGINE THRUST | DEG
LINE
® n NENGS! - NUMBER OF ENGINES (1 0R z_)z -
® Te THSTCS - THRUST COEFFICIENT = Ej.—_;nﬁ -
° N JIALOC - AXIAL LOCATION OF JET ENGINE INLET y)
e ® 2, JEVLOC - VERTICAL LOCATION OF JET ENGINEEXIT| £
L L Xq JEALOC - AXIAL LOCATION OF JET ENGINE EXIT )
) A JINLTA - JET ENGINE INLET AREA A
® ) 8y JEANGL - JET EXIT ANGLE DEG
® vy JEVELG - JET EXIT VELOCITY In
® Too AMBTMP - AMBIENT TEMPERATURE .. DEG
°® Ty JESTMP - JET EXIT STATIC TEMPERATURE 0EG
° ° yr JELLOC - LATERAL LOCATION OF JET ENGINE Ji
® Po JETOTP - JET EXIT TOTAL PRESSURE F/A
° Poo AMBSTP - AMBIENT STATIC PRESSURE - FIA
® ® Rj JERAD ~ RADIUS OF JET EXIT £

FIGURE 13 INPUT FOR NAMELIST JETPWR — JET POWER PARAMETERS
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12 NAMELIST GRNDEF

e S \ - REFERENCE PLANE

GROUND

/444

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

ENGINEERING | VARIABLE | ARRAY DEFINITION UNITS
SYMBOL NAME DIMENSION
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

()
AN

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

:

|

ENGINEERING] VARIABLE| ARRAY DEFINITION UNITS
SYMBOL NAME DIMENSION

b,’ BVP - VERTICAL PANEL SPAN ABDVE LIFTING SURFACE !
by BV - VERTICAL PANEL SPAN !
2rq BDV - FUSELAGE DEPTH AT QUARTER CHORD-POINT OF VERTICAL

PANEL MEAN AERODYNAMIC CHORD 4
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 CHDRD 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 SYMFLP

PLAIN TRAILING-EDGE FLAP

SINGLE-SLOTTED FLAP

SPLIT FLAP

o [

LEADING-EDGE SLAT

LEADING-EDGE-FLAP

ROUND NOSE FLAP
NTYPE =10

—

ELLIPTIC NOSE FLAP
NTYPE = 2.0

SHARP NOSE FLAP
NTYPE = 3.0

CLASSIFICATION OF PLAIN FLAP NOSE SHAPES

HINGE LINE e el id

= 4+
S I
) |

CONTROL BALANCE INPUT VARIABLES

e\")\

[

\,r

/i

KRUEGER FLAP

FIGURE 16 INPUT FOR NAMELIST SYMFLP — SYMETRICAL FLAP DEFLECTION INPUTS
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& &
Pl © /~ > & Q
ENGRSYMBOL | VARIABLE NAME DIQESQ\BN BEFINITION & § j ,:6 & é’ :‘5’ . .
(o -3 \; & s L‘j ‘5” 5?:1 é? ¢
= 5 &) & /38 5 [fafs R & &
= I v QT e TN r
S| /oy & /9y & /50 &k
= 1.0 PLAIN FLAPS ) ™
=2.0SINGLE SLOTTED FLAPS ® o\
=30 FOWLER FLAPS ® ®
FTYPE o =4.0 DOUBLE SLOTTED FLAPS - ® P4
= 5.0 SPLIT FLAPS ®
= 8.0 LEADING EOGE FLAP ®
= 7.0 LEADING EDGE SLATS -
- 8.0 KRUEGER o @
NDELTA - NUMEBER OF FLAP OR SLAT DEFLECTION ANGLES, MAX 8 -le|le|le|l@|0|e ol 0| e
8 DELTA 9 FLAP DEFLECTION ANGLE MEASURED STEAMWISE G| @ |@ !l @ | @ | o]l e| @] @
wanlgre/2) PHETE * TANGENT OF AIREQIL TRAILINE EDGE ANGLE =
BASED ON ORDINATES AT 90 AND 99 PERCENT CHORO ® o e | o | @
tan{gTE /2! PHETEP - TANGENT OF AIRFOIL TRAILING EDGE ANGLE BASED ON
ORDINATES AT 95 AND 98 PERCENT GCHORD E NE RN N
o, CHROFI = FLAP CHORO AT INBOARD END OF FLAP, MEASURED ;
PARALLEL TO LONGITUDINAL AXIS o|® | o | o | o o o |e!le
T, CHADFH = FLAP CHORD AT OUTBOARD END OF FLAP, MEASURED !
PARALLEL TO LONGITUDINAL AXIS (o | o (e o o  eo|e e
b, SPANFI - SPAN LOCATION OF INBOARD END OF FLAP, MEASURED 7
PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY o (e e @ | o |0 @|0 e
8, SPANFQ = SPAN LOCATION OF OUTBOARD END OF FLAP, MEASURED | p
PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY e || e o 0| e |0 | @
i CPRME) g TOTAL WING CHORD AT INBOARD END OF FLAP (TRANS )
LATING DEVICES ONLY) MEASURED PARALLEL TD
LONGITUDINAL AXIS o| e | & e | e |9
ta CPRMEQ 9 TOTAL WING CHORD AT OUTBOARD END OF FLAP (TRANS. |
LATING DEVICES DNLY) MEASURED PARALLEL TO
LONGITUDINAL AX1S oo | @ el e o
G, CAPINB 8 I L
Lap CAPOUT 8 ) ®
(figly DQBDEF 9 f ®
Ca, DOBCIN - J ®
G2y DHBCOT = ] ®
ﬁ;ac, SCLD 9 iINCREMENT IN SECTION LIFT COEFFICIENT DUE TO
DEFLECTING FLAP TO THE ANGLE &¢
[g;\cm, SCMD 9 INCREMENT IN SECTION PITCHING MOMENT COEFFICIENT
DUE TO DEFLECTING FLAP TO ANGLE 5
& 8 - AVERAGE CHORD OF THE BALANCE !l e
t TC - AVERAGE THICKNESS OF THE GCONTROL AT HINGE LINE I @
= 1.0 ROUND NOSE FLAP
NTYPE = { 2.0 ELLIPTIC NOSE FLAP - @
= 3.0 SHARP NOSE FLAP
= 1.0 PURE JET FLAP ®
JETFLP ~ = 2.0 IBF -
= 3.0 EBF
= 4.0 COMBINATION MEGHANICAL AND PURE JET FLAP
Cu cMU = TWO-DIMENSIONAL JET EFFLUX COEFFICIENT o ®
8 DELJET 9 JET DEFLECTION ANGLE DEG )
8ot EFFJET g EBF EFFECTIVE JET DEFLECTION ANGLE DEG ®

/INOPTIONAL FOR ALL FLAP TYPES
Z\MECHANICAL FLAP TYPE IF JETFLP - 4




DOUBLE SLOTTED FLAP

Yg0

.09¢

tan ( $1£/2) =1/2[Y90 - Yss]
9

- l

4c —-l

Y Y
tan { orgf2) = 112 [L;__?E]

FIGURE 17 SYMMETRICAL FLAP INPUT DEFINITIONS
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TRAILING EQGE
CAMBER LINE

PURE JET FLAP

JET
EFFLUX

B¢
TRAILING EDGE
CAMBER LINE

JET

COMBINATION JET FLAP EFFLUX

& MECHANICAL FLAP

PARALLELTO
WING CHORD

INTERNALLY BLOWN LINE
JET FLAP

EXTERNALLY BLOWN
JET FLAP

FIGURE 18 JET FLAP INPUT DEFINITIONS
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NAMELIST ASYFLP

FLAP SPOILER

e =
PLUG SPOILER
L
i, . |
S ! 5 hs
- e
c
g
| e
] .08¢c
DEFLECTOR
&
tan(¢rg/z) =112 I:Yg(]—\’gg] SPOILER-SLOT-DEFLECTOR
9

FIGURE 19 INPUT FOR NAMELIST ASYFLP — ASYMMETRICAL CONTROL DEFLECTION INPUT
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VARIABLES REQUIRED

PER CONTROL TYPE

z|l |2
sl (2
= -
=1 |8
sl |3
olo|k ~
R
A MNEE
2|Z|o|u|=
ENGINEERING|VARIABLE| ARRAY =l El |2
w|o )
SYMBOL NAME  |DIMENSIOM DEFINITION UNITS| S S| 2| % S
2lE2|=|=|3
DR 2| =
L|BD|=] =
MHEEE
cla|s|~]|<
= 1.0 FLAP SPOILER ON WING &
= 2.0 PLUG SPOILER ON WING ®
STYPE - = 3.0 SPOILER-SLOT-DEFLECTION ON WING - ®
= 4.0 PLAIN FLAP AILERON 1o
= 5.0 DIFFERENTIALLY DEFLECTED ALL MOVEABLE HORIZONTAL TAIL ' )
NDELTA -  NUMBER OF CONTROL DEFLECTION ANGLES; REQUIRED FOR ALL -
CONTROLS, MAX. OF 9 olejoio|e
by SPANFI - SPAN LOCATION OF INBOARD END OF FLAP GR SPOILER CONTROL, |
MEASURED PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY elele
b, SPANF@ - SPAN LOCATION OF OUTBOARD END OF FLAP OR SPOILER CONTROL,
MEASURED TO PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY ® e|0
WN(PTE/2) | PHETE - TANGENT OF AIRFOIL TRAILING EDGE ANGLE BASED ON ORDINATES | -
AT x/c = 0.90 AND 0.99 e(eo|e]| |o
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 ele
SR OELTAR 9 DEFLECTION ANGLE FOR RIGHT HAND PLAIN FLAP AILERON OR RIGHT| DEG
HAND PANEL ALL MOVEABLE HORIZONTAL TAIL, MEASURED IN
VERTICAL PLANE OF SYMMETRY _ ele
cs. CHROF - AILERON CHORD AT INBOARD END OF PLAIN FLAP AILERON, )
: MEASURED PARALLEL TO LONGITUDINAL AXIS ®
¢ CHRDF - AILERON CHORD AT OUTBOARD END OF PLAIN FLAP AILERON, L
¢ MEASURED PARALLEL TO LONGITUDINAL AXIS
84 DELTAD 9 'PROJECTED HEIGHT OF DEFLECTOR, SPOILER-SLOT-DEFLECTOR -
T CONTROL; FRACTION OF CHORD , |®
.5Ea DELTAS 9 PROJECTED HEIGHT OF SPOILER, FLAP SPOILER, PLUG SPOILER AND -
SPOILER-SLOT-DEFLECTOR CONTROL; FRACTION OF CHORD olele
-’_(ci Xspc 9 DISTANCE FROM WING LEADING EDGE TO SPOILER LIP MEASURED -
PARALLEL TO STREAMWISE WING CHORD, FLAP AND PLUG SPOILERS;
FRACTION OF CHORD ole
. ,
= XSPRME - DISTANCE FROM WING LEADING EDGE TO SPOILER HINGE LINE -
MEASURED PARALLEL TO STREAMWISE WING CHORD, FLAP SPOILER,
PLUG SPOILER AND SPOILER-SLOT-DEFLECTOR CONTROL;
FRACTION OF CHORD oo
by HSOC 9 PROJECTED HEIGHT OF SPOILER MEASURED FROM AND NORMALTO. | —
“ AIRFOIL MEAN LINE, FLAP SPOILER, PLUG SPOILER AND SPOiLER-
SLOT-REFLECTOR; FRACTION OF CHORD oo |0




NAMELIST LARWB
SHARP LEADING EDGE

INPUT PARAMETER -691 NOT REQUIRED IF LEADING EDGE IS ROUND
50_1_= EFFECTIVE WEDGE ANGLE OF SHARP LEADING EDGE WING, PERPENDICULAR TO LEADING EDGE
ATE3 FROM NOSE, DEGREES

Cr 8BJ.= 8 +6LJ. A = A—A

ROUND LEADING EDGE

INPUT PARAMETERS: (R%— LE )/b AND S  (NOT REQUIRED IF LEADING EDGE 1S SHARP).

(RJ3- LE )/b = EFFECTIVE RADIUS OF ROUND LEADING EDGE WING, PERPENDICULAR TO LEADING EDGE
AT Cr/3 FROM NOSE, DEGREES DIVIDED BY SURFACE SPAN

8 = LOWERSURFACE ANGLE OF ROUND LEADING EDGED WING, PERPENDICULAR TO WiNG LEADING EDGE
AT c, /3 FROM NOSE, DEGREES

b
]
-~ o S
> > F
be
|
xr

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

d ROUNDN
.FALSE.

VIEW X
l ROUNDN X
.TRUE.

BASE LOCATION DESIGNATOR

m I
BLEF CENTROID
it a __t_ OF BASE AREA
/ +Zhase
% BLF REE,E:ENCE ! L {K_FZERU NORMAL FORCE
CEALSE. REF PLANE
ENGINEERING | VARIABLE | ARRAY
SYMBOL NAME | DIMENSION ERNITEIN UNITS
Zhase ZB . VERTICAL DISTANCE BETWEEN CENTROID OF BASE AREA AND
BODY REF PLANE . !
S SREF = PLANFORM AREA USED AS REFERENCE AREA A
e, DELTEP —~ SHARP LEADING EDGE PARAMETER DEG
SE SFRONT - PROJECTED FRONTAL AREA PERPENDICULAR TO ZERO
NORMAL FORCE REF PLANE A
A AR e ASPECT RATIO OF SURFACE -
{R1/3 LEVb RILEGB = ROUND LEADING EDGE PARAMETER -
5L DELTAL = ROUND LEADING EDGE PARAMETER DEG
g L - LENGTH OF BODY USED AS LONGITUDINAL REF LENGTH 2
St SWET - WETTED AREA, EXCLUDING BASE AREA A
P PERBAS - PERIMETER OF BASE ]
S, SBASE - BASE AREA A
hy HB - MAXIMUM HEIGHT OF BASE 2
b, BB - MAXIMUM SPAN OF BASE USED AS LATERAL REF LENGTH p
BASE LOCATION BLF - TRUE.PORTIONS OF BASE ARE AFT OF NON-LIFTING SURFACE | —
DESIGNATOR .FALSE. TOTAL BASE AFT OF LIFING SURFACE
Xm XCG - LONGITUDINAL LOGATION OF CG FROM NOSE ?
8 THETAD - WING SEMI-APEX ANGLE DEG
NOSE BLUNTNESS | ROUNDN - TRUE. - ROUNDED NOSE -
DESIGNATOR .FALSE. — POINTED NOSE
Sg SBS - PROJECTED SIDE AREA OF CONFIGURATION A
(sBS)_”B SBSLB - PROJECTED SIDE AREA OF CONFIGURATION FORWARD OF .2/ A
*centroidgy XCENSB - DISTANCE FROM NOSE GF VEHICLE TO GENTROID OF
S PROJECTED SIDE AREA 1
Xcentroidy XCENW s DISTANCE FROM NOSE GF CONFIGURATION TO CENTROID OF |
PLAN AREA ]




NAMELIST TRNJET

b
= O/

Me
Muo, Poc
{ /
LLITT7 7N 7777
/
L l
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.—BOUNOARY LAYER IS LAMINAR AT JET
= .FALSE.—~BOUNDARY LAYER IS TURBULENT AT JET
SPAN - SPAN OF NOZZLE NORMAL TO FLOW DIRECTION £
¢ PHE - INCLINATION OF NOZZLE CENTER LINE RELATIVE TO AN AXIS | DEG
NDRMAL TO SURFACE
M, ME - NOZZLE EXIT MACH NUMBER -
e ISP - JET VACUUM SPECIFIC IMPULSE t
c cc - NOZZLE DISCHARGE COEFFICIENT -
5. 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 I

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

FIGURE 22 INPUT FOR NAMELIST HYPEFF — FLAP CONTROL AT HYPERSONIC SPEEDS
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TABLE 10 INPUT PARAMETER LIST NAMELIST CONTAB

NAMELIST CONTAB

ENGR | VARIABLE CONTROL | TRIM
symeoL | name | D™ DEFINITION TAB g | UNITS
= 1 TAB CONTROL X -
TTYPE - | =2TRIMTAB X
=3 BOTH X X
(Chly | CFITC - | INBOARD CHORD, X {
CONTROL TAB
(Cioie | cFOTC - OUTBOARD CHORD, {
CONTROL TAB X
(bilgg BITC — | INBDARD SPAN LOCATION X 4
CONTROL TAB
{bo)y BOTC — | OUTBOARD SPAN LOCATION X {
CONTROL TAB
(Celeq CFITT - | INBOARD CHORD, TRIM X {
TAB
(Chht CFOTT - | ouTBOARD CHORD, TRIM X !
TAB
(by)yq BITT — | INBOARD SPAN LOCATION X I
TRIM TAB
{bg)et BOTT — | OUTBOARD SPAN LOCATION, X {
TRIM TAB
:H B1 - X 1/DEG
By BZ - 1/DEG
By B3 - 1/DEG
By B4 - X 1/DEG
04 01 - SEE TABLE 11 X 1/DEG
Dy D2 - FOR DEFINITIONS 1/DEG
03 D3 - 1/DEG
Gemax | GCMAX . | - X x | i
k ks A - X F/A~DEG
Ry RL X _
8 BGR - X _
Ay 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

StcCtc
Ac = S,
B = (3Ch /06 = 1/Deg (Datcom Section 6.1.6.2}

1 ( hC C‘)atc' a’Sr att (Cha)cr g

B, = (achc/aatc) Scragby - 1/Deg, user input.
By = (achc/aas‘) 8¢Bierdyy « (Chgler 1/Deg (Datcom Section 6.1.6.1)
Bg = (aChC/BSn) Bo'byc@s - 1/Deg, user input.
€ ) surface mean aerodynamic chord {movable surfaces are defined by their area aft of the

hinge line, and the MAC is of that area) '
D1 = (ach tC/afsc) §yras + 1/Deg (User Input)
Dy = (achtc/aatc)ﬁc,as = (Chg)te, 1/Deg (Datcom Section 6.1.6.2)
Dy = (achtc/aas) Berbrc “{Chglte, 1/Deg (Datcom Section 6.1.6.1)
Fe control-column force {pull force is positive)
Gcmax = —-—1—a-———— maximum stick gearing user input.

573 (a_:g> If R =0, G alsois zero. In this case
C/max 1 = =
input Gge . and Ar =1.0 (Gtcmax Gerax Ar)-

Kk = _ My 1 tab spring effectiveness

0d+¢ spring StcCte
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TABLE 11 SYMBOL DEFINITION (CONT'D)

q local dynamic pressure

R4, Ro shorthand notation for tab and main surface hinge moments and key linkage
parameters, obtained from Table 12

R ' aerodynamic boost link ratio, user input. (R > 0). Toinput R|_ = o=,

set R < 0.
S( ) surface area (movable surfaces are defined by their area aft of the hinge line)
aq angle of attack of the surface to which the main control surface is attached, Deg
aatc . .
g ={—= with k = oo control-tab gear ratio
3b¢ / stick
free
6 ) surface defiection, positive for trailing edge down or to the {eft, Deg
Ay —b4e /8¢ for a maximum control deflection (the value of A  is positive because
max  °max
5tcmax and chax Will have opposite signs}, user input.
When R|_ = 0,4, = 1.0.
SUBSCRIPTS
c main control surface
5 surface to which the main control surface is attached, i,e, horizontal tail, vertical tail,
or wing
tc control tah
tt 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 RL k B
GEARED TAB o | o | F* 0 1
PURE DIRECT CONTROL | o | = | 0 0 1
(RL + 4 ~(k/qD} (R + Ap
GEARED SPRING TAB F F F
8 k Bz k
_ (R - —— ——— (R A
H|_+—A—cﬁ— 0y (AL A |=r|_+AcD2 202 L—#
(RL+ &) ~{k/gD2) (R + &)
SPRING TAB F F{o B2 k B2
AL +—— - —(R AL+ ——— (RL)
AcD2 qu( L L A:D2 qDp L
(R + A o
PLAIN LINKED TAB F 0| o B2
+
L AcD?
A —(k/qD7) A
GEARED FLYING TAB 0 F F B k o
+o 8 8 X
xds - 2% vy
Ay ~(k/qD2} &
SPRING FLYING TAB 0 F 0 B2 B2
A:D? AcD
& 0
PURE FLYING TAB 0 o | o B2
Acﬂz

* F DENOTES FINITE VALUE
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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 card (NEXT CASE) may be inserted anywhere within a case (including the
middle of any namelist). Each 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 encountered, the content of each applicable
namelist is dumped for the case in the input system of units. This option is
recommended 1f there is doubt about the input values being used, especially
when the SAVE option has been used.

SAVE - When this éontrol 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
case will remain unchanged. Use of fhe 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
if the 300 namelist limit is exceeded. ©Note, if both SAVE and NEXT CASE
cards appear 1n the last input case, the last case will be executed twice.

The NACA, DERIV and DIM control cards are the only comntrol 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 execution 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 airfoll 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 airfoil coordinate specification 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 that aerodynamic 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

1 thru 4 NACA The unique letters NACA

designate that an airfoil
is to be defined

5 Any delimeter

6 W, H, vV, or F Planform for which the
airfoil designation
applies;
Wing (W), Horizontal Tail
(1), vertical Tail (V), or
Ventral Fin (F)
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7 Any delimeter
8 1, 4, 5, 6, S Type of airfoil section;
l-series (1), 4-digit (4),
5-digit (5), 6~series (6),
or supersonic (8)
9 Any delimeter
10 thru 80 Designation Input designation; columns
are free~field (blanks are
ignored)
Only fifteen (15) characters are accepted in the airfeoil 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 OQutput 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 NAME]l, 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, iIf the control card read was "DUMP FLC, A " the flight counditions
array FLC and the wing array A would be printed prior to the conventiocnal
output. If more names are desired than can fit in the available space on omne
card, additional dump cards may be included.

DUMP CASE - This card is similar to the "DUMP NAMEL, ..." 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 couventional
output. The values in the arrays are in the foot-pound-second system of
units, . '

DUMP INPT — This card is similar to the "DUMP 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

0012
0012.25

23118
2406-32

43006-65

16-212

64005
84-205  A=0.6
63A005
652A215  A=0.6
65,2A215  A=0.6

§-3-30.0-2.5-40.1

DOO®

NACA SERIES

AIRFOIL

4—DIGIT
4—DIGIT

5-DIGIT
4-DIGIT
MODIFIED

5—DIGIT
MODIFIED

1-SER!ES

6—-SERIES

SUPERSONIC

76

RESTRICTIONS

NONE

NONE (NOTE: THICKNESS CAN BE
FRACTIONAL ONLY FOR 4-DIGIT
SERIES)

NONE

POSITION OF MAXIMUM THICKNESS
MUST BE AT 20, 30, 40,50 OR
60% CHORD

PGSITION OF MAXIMUM THICKNESS
MUST BE AT 20, 30, 40,50 OR
60% CHDRD

X FOR MINIMUM PRESSURE MUST
BE 6, 80R.9

X FOR MINIMUM PRESSURE MUST
BE.3, 4, 50R 6

(NOTE: THE PROGRAM DOES NOT
DISTINGUISH BETWEEN A
64,2-210 ANQ A 649-210.
DIFFERENCE IN COORDINATES
BETWEEN THE TWO DESIGNATIONS
S NEGLIGIBLE}

(1) SECTION TYPE 1 = DOUBLE WEDGE
2= CIRCULAR ARC
3= HEXAGONAL

(2) DISTANCE FROM L.E. TO MAX

THICKNESS, % CHORD
MAX. THICKNESS, % CHORD
(4) FOR HEXAGONAL SECTIONS, LENGTH
OF SURFACE AT CONSTANT
THICKNESS, % CHORD
(NOTE: ALL PARAMETERS CAN BE
EXPRESSED TD 0.1%; “~" DELIMETER
MUST BE USED)



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 Secfion 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.

ELQI - 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 II1I). The format of this plot file is described
in Section 5 of Volume III.

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
appear 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

many common Input errors, and its use 1s encouraged.
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rNEXT CASE

[BUan

F’AHT

Jnsmv RAD

GROUP IV DUMP CASE
INPUTS

r DAMP

FIM M

f NAMEL!ST

fCASEID

(WTSCHH .$

r $VTPLNF .. §

( $HTSCHR ... $

$HTPLNF .. §
GROUP I

INPUTS fsimesma .3

($WGPLNF...$

rmmn‘r -$

f $SYNTHS ... $

$PPTINS ... $
GROUP |

INPUTS FFLTC@N 5

FIGURE 23 TYPICAL “CASE'" SETUP
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ﬁn&xr CASE

TRIM
GROUP IV

INPUTS jDUMP A, AHT, AVT

"
&
<

( CASEID

$EXPRO1...§
GROUP It

INPUTS ls.ierpws i

[NéxT CASE

fsAVE

CASEID
GROUP IV

INPUTS (NACA-V

r NACA-H

4: ( NACA-W
<
[y

F/TPLNF .8
fHTPLNF .8
GROUP 1 fWGPLNF .8
INPUTS ®
r $BOOY ... §
ﬁSYNTHS .

$OPTINS ... $
GROUP |
INPUTS [sFLTClﬁN )

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 judgement required in best representing a
particular configuration. This section describes some geometry modeling
techniques to appropriately model a configuration.

4.1.1 Body Modeling

The basic body geometry parameters required (regardless of speed regime)
consist of the longitudinal coordinates, xi, with corresponding planform half
widths, R;, peripheries, P;, and/or cross—sectional areas, 8j. These values
are usually used in a linear sense (e.g., the trapezoidal rule is used to
integrate for planform area, Sp = 2 ngn R; dx). This implies that body-
shape parameters are linearly connected. However, geometric derivatives,
such as (dS/dx);j, 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 slope, pltching-moment slope and drag coef-
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, lift and pitching-moment ccefficients versus
angle of attack are defined as functions of the body planform characteris-
tics, and therefore are not necessarily a function o¢f 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 =4y, X =%y + 2,4, and the last input X for dy, dj, and dj,
respectively. Using the shape parameters Bpgge and Bygyj1 it will synthesize
an "equivalent” body from the various possibilities shown in Figure 6. For
example, in the center body X = %y to X = QN + 4, will be treated as a
cylinder with a fineness ratio of 2%,/(dytd;), the nose will be the shape
specified by B,,ge With a fineness ratio of fy/dy, etc. Thus, it is up to
the user to choose £y, {4, Bpgges and Bp,i1 to derive a reasonable approxima-
tion of the actual body.

Digital Patcom requires synthesized body configurations to be either
nose~alone, nose—afterbody, nose-afterbody-tzil, 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, the effects of nose bluntness may
be obtained by specifying DS, the nose bluntness diameter.

For an example of inputs for BLN (£y) and BLA (%) as required in speed
regimes other than subsonic, the reader is directed to Figure 6. Body diawme-
ters at the various segment intesections, dy, dj, and dp, are obtained from
linear interpoclation. The tail length, <pT, is obtained by subtracting
segments %y and 24 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 1) 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.

o0 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 1ifting surface. Digital Datcom executes subsonic analyses according to
the user-specified classification regardless of the surface aspect ratio.
However, if the surface is inappropriately designated, a warning message is
printed.

Dihedral angle inputs are used primarily in the lateral stability
methods. The longitudinal stability methods reflect only the effects of
dihedral in the downwash and ground effect calculations. The direct effects
of dihedral on the primary 1lift of horizontal surfaces are not defimed in
Datcom and are therefore not included in Digital Datcom.

Digital Datcom wing or horizontal tail alome analysis requires the
exposed semispan and the theoretihal semispan to be set to the same value in
namelist WGPLNF and HTPLNF. The input wing root chord should be consistent
with the chosen semispan. The reference parameters in namelist @PTINS should
be used to specify reference pafamgters 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 cannot 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 defined 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 TVIPAN. 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 cbtained 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 bedy, 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 transomic
Mach numbers, the downwash data (qy/q,, €, and d€/do) must be supplied 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 configuratiom.

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 wing-body-tail or a canard configuration.

4.2.3 Configuration Build-up Considerations

Section 3.5 describes multiple case control cards which simplify inputs
for parametric and configuration bulild-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.GE-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
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,
cannot be eliminated even if all input values are set to "UNUSED." The only
exception to this rule involves high-1lift and control input. Either name-
list SYMFLP or ASYFLP may be specified in a case, but not both. In 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 bedy, 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. TIf 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 Cj, wing-body Cj, 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 capability 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. Qutput consists of aerodynamic increments associated with each flap
deflection; similar output is provided at trim deflection angles. The trim
output 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 €y 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 experimentai data that
will be used in lieu of Digital 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 11. All specified parameters must be based on the
same reference area and length used by Digital Datcom.

In the transonic 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 CRB/CL and CDL/CL2 although methods are
not available for C;. If the wing lift coefficient is supplied using experi-
mental data substitution, CQB and Cp can be calculated at each 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 l0.
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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
the wing or horizontal tail, may be analyzied per case. If a wing or wing-
body 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 performed in the hyper-
sonic speed regime (hypersonic flap effectiveness inputs are made via name-
list HYPEFF). ©No distinction is made between high 1ift devices and control
devices within the program. For instance, trim data may be obtained with any
device for which the pitching moment increment 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 PR@PWR, 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 1lift, drag, and pitching moment
coefficients 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—
metrical flaps can be calculated for as many as nine flap deflections at each

ground 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, Cy, Ca, and Cy and the
derivatives CLa’ Cmu, CYB’ and CRS.

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 FLTC@N, 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 CUTFUT

Digital Datcom results are output at the Mach numbers specified in name-
list FLTC@N, At each Mach number, ocutput 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
cutput symbol notation when appropriate. Unless otherwise noted, all results
are presented in the stability axis coordinate system,

6,1 STATIC AND DYNAMIC STABILITY OUTPUT

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.

6.1.1 General Headings

Case identification information is contained in the cutput heading
and consists of the following: the version of Datcom from which the pregran
methodologies are derived, the type 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 FLTCPN, or calculated from the altitude
and velocity inputs.

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

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

PRESSURE - Freestream atmospheric pressure at which output was
calculated (function of altitude). This parameter can also be
user spécified in namelist FLTC@N.

TEMPERATURE - Freestream atmospheric temperature at which cutput
was calculated (function of altitude). This parameter can also
be user specified in namelist FLTC@N.

REYNOLDS NC. - This flight condition parameter is the Reynolds
number per unit length and is user-specified {or computed) in
namelist FLTCPN.,

REF. AREA - Digital Datcom aerodynamic characteristics are based
on this reference area. It is either user-specified in namelist
@PTINS 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. - The Digital 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@N. The angles are expressed in degrees.

6.1.3 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

regime, because Datcom methods are not always available. Aerodynamic char-

acteristics 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 or per radian at

the users option (see Section 3.5).

o

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 1lift coefficient based on the reference area and
presented as a function of angle of attack. Cj is positive when
the 1ift 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 normal 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 presented as a function of angle of attack. Cp
is positive when the axial forece 1s in the +X direction. Refer to
Figure 5 for X-axis .definition.

XCP - X¢,p., ~ The distance between the vehicle moment reference
center and the center of pressure divided by the longitudinal refer-
ence length. Positive X, p, 1is 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., Xeup. =
dCp/dCL = (Xg=Xac) /e

CLA - CLu - Derivative of 1lift coefficient with respect to alpha.
If CLu is output versus angle of attack, these values correspond
to numerical derivatives of the lift curve. When a single value of
CLUL is output at the first angle of attack, this output is the

linear—-lift-region derivative. CLu is based on the reference area,
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CMA - Cmu - Derivative of the pitching-moment coefficient with
respect to alpha. 1If Cma is output versus angle of attack, the
values correspond to numerical derivatives of the pitching-moment
curve. When a single value of Cmu is output at the first angle
of attack, this output is the linear-lift-region derivative. (g, 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. CYB is
based on the reference area.

CNB - CnB ~ Derivative of yawing-moment coefficient with respect
to sideslip angle. VWhen CnB is defined independent of angle of
attack, output is printed at the first angle of attack. CnB is
based on the reference area and lateral reference length.

CLB - CQB ~ Derivative of rolling-moment coefficient with respect
to sideslip angle presented as a function of angle of attack.
CQB is based on the reference area and lateral reference length.
Q/QINF - qu/q,, — Ratio of dynamic pressure at the horizontal tail to
the freestream value presented as a function of angle of attack.
When a single value of qH/qa)is output 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) - d€/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.

6.1.4 Dynamic Derivatives . 4::%67/¢1/a

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

each combination of vehicle configuration and speed regime because of Datcom

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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restrictions. Dynamic stability derivatives are expressed per degree or per

radian at the users option (see Sectionm 3.5).

0

CLQ - CLq = 3CL/a(qE/2Wn) - Vehicle pitching derivative based on
the product of reference area and longitudinal reference length.
CMQ - Cmq = 3Cp/d(qc/2Vy) — Vehicle pitching derivative based on
the product of reference area and the square of the longitudinal
reference length.

CLAD - CLd = aCLIA(dE/ZEm) - Vehicle acceleration derivative based
on the product of reference area and longitudinal reference length.,
CMAD - Cmét = aCm/a(dEIZVm) - Vehicle acceleration derivative based
on the product of reference area and the square of the longitudinal
reference length.

CLP - Cgp = 3C,/3(pb/2Vy) - Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
length.

cYp -~ CYP = OCy/d(pb/2Vy) - Vehicle rolling derivative based on
the product of reference area and lateral reference length.

CNP - Cnp = dC,/d{pb/2V,) - Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
length. _

CNR - Cp_ = dC,/d(rb/2Vy) - Vehicle yawing derivative based on the
product of reference area and the square of the lateral reference
length.

CLR - Cir = 9C,/d(rb/2Vy) - 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 lift/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, OQutput

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) = ACy - Incremental lift 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) - AC, = 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) - ACLmax ~ Incremental maximum-lift coefficient. Based
on reference area and presented as a function of deflection angle.

o D(CD MIN) - ACDmin — 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) - ACDi = Incremental induced-drag coefficient due to flap
deflection based on reference area and presented as a function of
angle-of-attack and deflection angle.

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

o {CHYA - Chy - Control~surface hinge-moment derivative due to angle
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. '

¢ (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.

Output obtained from asymmetrical control surfaces are given below.

Left and right are related to a forward facing observer:

o DELTAL - 81 ~ 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 - 8p - Right lifting-surface streamwise control deflection
angle. Positive trailing edge down. Values in this array are
user—specified in namelist ASYFLP.

o XS8/C - xs/c - Streamwise distance from wing leading edge to spoiler
lip. Values in this array are input via namelist ASYFLP, Figure 19.

o HBS/C ~ hs/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 - ¢4/c - Projected height of deflector for spoiler-slot-
deflector control. Values in this array are input via namelist
ASYFLP.

o DS/C =~ 5S/c - Projected height of spoiler control. Values in this
array are input via namelist ASYFLP.

o (CL) ROLL - C; - Incremental rolling - 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 - Cy - Incremental yawing-moment ccefficient due to asymmetrical
deflection of control surface based 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 alsc provided for an all-movable horizontal
stabilizer at subsonic speeds. These data include untrimmed stébilizer
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 C; 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.

38



o ALIHT - 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
ﬁuim?r”'

Two types of control analyses are available at hypersonic speeds. They

are transverse-jet controel and flap effectiveness.
Data output from the hypersonic flap methods are incremental normal- and
saxial-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 to 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 to trim or maneuver the vehicle. Typical output
can be seen in example problem 10,

6.,1.8 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 dynamic characteristics, canard effective downwash, data
for transonic fairings and intermediate data that require user supplied
data to complete (e.g. C; /Cp). Typical output is shown in Figure 26.

6.1.9 Effective Downwash

Datcom methods for configurations where the forward lifting-surface span
iz 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-~body-tail lift characteristics when applied to conventional
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AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSTON QF DATROM
CONFIGURATION AUXILIARY AND PARTIAL OUTPUT
WING-BODY-VERTICAL TAIL-HORIZONTAL TAIL CONFIGURATION

CONFIGYRATION RUILDUP, EXAMFLE PROBLEM 3, CASE 1

----- Hemmmmet————e———ee PLIGHT CONDITIONS wcr—oamcmcmmmccem——mmmwe —e~wmm————=—--= REFEREKCE DIMENSIONS o= --
H::gﬁp ALTITUCE YELOCITY PRESSURE TEMPERAT{RE REYNOLDS REF. REFERENCE LEMGTH MOMENT REF. CENTER
b E NUMBER AREA LONG. LAT. ROR1Z YERT
. FT F?!SEC LB/FTH¥*, DEG R 1/FT FT**, FT ET FT FT
80T 6.400CE+D6 2.250 .Bei 3.000 £.600 o.00¢

BASIC BODY PROPERTIES

WETTED ARER -XCG 7Ca BASE ARER ZERO LIFT DRAG RASE DRAG FRICTION DRAG PREASURE DRAG
- 3035E401 2.60 a.00 0298 - 1579E-02 . 1689E-D2 .2491E-02 . 399LE-03
XCG RELATIVE TC THEQRETICAL LEADING EDGE MAC= .20

BASIC PLANFORM PROPERTIFS

TAPER ASPECT  QUARTER CHORD QUARTER CHORD ZERO LIFT FRICTION

WING LREA RATID RATIO SWEEP MAC X {MAC) ¥ [MAC) DRAG CORFFICIENT
TOTAL THEORITICAL | ,,59E+A1 .298 L39BLE+01 45.000 LBEE+OC LZ6DE+D1 \613E400

TOTAL EXPOSED  ,1796E+01 .331 . 3707E401 45.000 LTH5E+00 L 274E+01 LT47E400 .57TE-0 .337p-%
HORIZONTAL TAIL
TATAL THEORITICA] LARDIESOC .60 L3982E+01 45,000 .343E400 .434E+01 L30TE400

TOTAL EXPOSED EREET S0 .661 L 3272E40] 45,900 L 322E+CO L443E401 JIDLE4CO L124E-D2 . 394E-02
VERTICAL TAIL
TOTAL THEMRITICAL . lggjF-01 LAl L2 358E 0] 28,100 LTBLELNE L379E+01 L3BEE+0D

TOTAL EXPOSED  .§797E+CD .48 L1961E+91 28,100 LBBBEND LIBBELDL L498E+00 NA NA

*#% NA PRINTER WHEN METHOD NNT APPLICABLE

AUTOMATED STABILITY AND CONTROL METHODS PER, APRIL 1976 VERSION OF DATCOM
CONFIGURATION AUXILIARY AND PARTIAL OUTPUT
WING-RODY~VERTICAL TAIL-~HORIZONTAL TAIL CONFIGURATION
CONFIGURATION RUILDUP, EXAMPLE PROBLEM 3, CASE 1
==  FLIGHT CONDITIONS =~=r--

-- REFERENCE DIMENSIONS =~

ER T ALTITUDE VELOCITY PRESSURE TEMPERATURE REYNOLDS REF. REFERENCE LENGTH MOMENT REF. CENTER
Sk NUMBER AREA LONG. LAT, HORIZ VERT
T FT/SFC LR/FT** . DEG R 1/FT FT#e, FT FT FT FT
#.4000E+06 2,220 822 3.cn0 2,600 a.co00
CLA-B{W}= 7,443F-n3 CLA-W{B)Y= 5,578E-C¢ K-B{W)= 1.484E-D1 K-W(B}= 1.11zE+00C XAC/C-B(W)= A.B:BE-0l
CLA-B{H}= 1.777E=013 CLA~A({B)= 1,039E-02 K-R{fH)= 1.986E=01 K-H{B)= 1,1B4E+0N0 AAC/C-B(H)= 3.03>E-01

AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSION OF DATCOM
CONFIGURATION AUXILIARY AND PARTIAL OUTPUT
WING-BODY-VERTICAL TAIL-~HORIZONTAL TAIL CONFIGURATION

CONFIGURATION BUILDUP, EXAMPLE PROBLFM 3, CASE 1

i bl w+=-= FLIGRT CONDITIONS ~e~wes-—rw——s—~ca—— ————— mmmmeeme ws=ar  REFERENCE DIMENSIONS ------ bt
MACH ALTITUDE YELOCITY FRESSURE TEMPERATURE REYNOLDS REF. REFERENCE LENGTH MOMENT REF, CENTER
NIUIMBER NUMRER AREA LONG . LAT. RORIZ VERT
FT FT/SEC LR/ET**, DEG R 1/ET FTHhe, FT FT FT FT
.BOD 6.4CO0E+D6 L. 220 Beeg r.orn <.H09 nLonn

P4 WING DATA FAIRING **#

COL/CL*%¢ = ,1977E+D] CLB/CL = ~.4598E-02
FORCE BREAK MACH NUMBER (ZERQ SWEEF) .9321E~DD FORCE RREAK MACH NUMBER {WITH SWEEP) = ,®3,.E+70
MACH({A) = 1.02% CLA(A} = .32384E=-01 MACH(B) = 1.09% CLA(R}) = .49B7E-"1
{CLB/CLIYM=0,6 = - 4771E-C¢ (CLB/CLIM=] .4 = - 2R42E-T¢
LIFT-CURVE-SLOPE INTERPCLATION TARLE
MACH CL=ALPHA

B0 JABRRE-C]

.95 L5710E-01

1.C2% .2 384E-71

1.08% LAGETE-"]

1.4n0 LALLRE-C)

"% WING-~BODY DATA FAIRING *4w
CLR/CL = -.7:36E=-02 {CLR/CL}MFB = ~,4718E-0¢ {CLR/CL)M=1.,4 = -, «033E-02 (CNAIM=) .4 = [DH530E-%1

**% HORIZONTAL TATL DATA FAIRING ¥&w

CDL/CL**2 = _2357E+00 CLB/CL = =, ¢343%3E-02
FORCE BREAK MACE NUMBER (ZERC SWEEP) = .9738E+20 FORCE BREAK MACH NUMBER [WITH SWEEP) = .9BiIGE+0Q
MACH{A] = 1.0%4 CLALA) = ,13.7€-01 MACH{B) = 1.1:4 CLA(B) = .1:18E-01
(CLB/CLYM=0,6 = -.¢62CE-C¢ {CLB/CLIM=1.4 = =,2496E-01
LIFT-CURVE-S5LOPE INTERPCLATIGN TARLE
MACH CL~-ALPHA
730 Be34E-02
.984 LA4CLE-0L
1.034 L1327E-01
1.124 -iz18E-01
1.4¢c8 .71C9E-CY

*¥* HORTZONTAL TAIL-BODY DATA FAIRING *#*
CLB/CL = -.1275E=0y {CLB/CL}MFB = -,9333E-03 (CLB/CLIM=1.4 = -.13%9E~03 {CNA}M=1,4 = _1197E-"1

*** BODY-WING-HORIZONTAL TAIL DATA FAIRTNG ##*%
DRAG DIVERGENCE MACHM NUMBER = ,931
oo

MACH

LROD +171¢E-01
700 L1710FR-01
1.102 +243¢E-01
1.400 . 2415E=01

FIGURE 26 EXAMPLE AUXILIARY AND PARTIAL QUTPUT
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configuration equations. The effective downwash gradient, d€/da, is found by
equating the right hand sides of Datcom equations 4,5.1.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, extrapolation
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 controel card {see Section 3.5).

Additienal output may be obtained by using the DUMP and PART 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@NERR) 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. C@NERR 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 af the seven
messages that can be generated by C@NERR are given in Table l4. CPNERR
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
te imsure 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,
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and the name of the table look-up routine ard the subroutine that contains
the figure. They are printed primarily to alert users when the normal limit
of Datcom figures has been exceeded sc¢ 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 extrapolation 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. 1In this way all extrapolations
for a single figure produced in a method module are output together for
convenlence. 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. Outpdt consists of section coordinates and a

listing of the calculated section characteristics.
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The following example is a hypothetical extrapolation warning message

created to illustrate the Digital Datcom technique.

OVERLAY FIGURE NUMEES

EXTRAFOLATION MESSAGE SUMMAKY

TYPE OF EXTRAFOLATION (LOWER UFFER)

SUBROUTINES FIGURE LIMITS (LOWER UPFER)
FINAL RESULT INDEFPENDENT VAKIABLES
23 wor.2 127 LAST vaL  QUADRTIC LINEAR RUABRTIC LAST valL LAST vaL
TLINIZX SUFLAT 1.00E+C0 8. 0QE401 ~2.00E+01 6. 0QE+01 O, 1.00E4+00

1. 038233k~ 02

Datcom figure 5.1.2.1-27 is

interpretation,
SUBSONIC SPEEDS
A‘n (deg}
20 9 2 40 &0 jﬂ
002 OECEN
o k‘“k l
[
(_"E) 002 v
o /A | . A
(perdeg)  -004+ el
-.008: \\ z
o0 4
-008 \ﬂ
6
-0l
A‘ﬂ (deg}
220 2 20 40 &0 B0
002
.___‘\__un A=
0 —
Cy Py
-cf Ay "0 )
.
A
.04 %"\.
(pesdes) \sl
- 006 3
4
-008
I Y%
-010
Ay tdeg)
-20 0 20 L 50 30
001 & B
fc) Aw0
o o
c, Py
(=), o S
ti A A
(per deg) \\ 1.5
6-8
-.00%
-810

FIGURE 5.1.2.1-27 WING SWEEP CONTRIBUTION TO Cfﬂ

8. 312035400 *x 6. 20200E401 *x% . SH603E~01

Q) (o) &)

used to ald the extrapolation message

Step 1, Associate the Datcom figure
variables with the Digital Datcom
variables X1, X2, X3, by comparing
lower and upper limit wvalues with the
limits shown on the Datcom figure.
In this example:
X1 corresponds to A
X2 corresponds to A::/z

X3 corresponds to A

Step 2. From Step 1 determine the
variable that relates the sub-figures
(a), (b), and (¢). (i.e. X or X3), If
this variable lies within the table
limits, interpolation between two of the
figures may be required, In this exam-
ple X3 = ,559,

performed between figures (a) and (b).

Thus interpolation is

Step 3. Extrapolate the variables
according to the type of extrapolation
given in the message. In this example
figures (a) and (b) are extrapolated on
variables X1(a) and xz(Ac/Z).

the extrapolation technique is general,

Since

only figure (b) extrapolation will be

demonstrated.

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

figure (b) illustrating the quadrat-
40 80 s &

ically extrapolated X1 variable te 8.31.

13

Next, the dashed curve is extrapolated

quadratically with a solid line to the
X2 value of 62.4.

/A

M~ . Step 4. Figure (a) is extrapolated as

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

to interpolate yielding the final result

of -.0138.

&
NN
N
( j?\t:\\] outlined above. The extrapoiated values
0’\

O.'
PP eI N

CUTOUT A

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

A 23033

TLINZX  SUFLAT 5. 1.2 1-27
/2\ CBILR0EHOL  10000E+01 BOOOOE+01 O &
] CA2AV0E40T  2O000ELQR  H0000E40D 102
/5\ 5584000 O 10000E+01 O ¢
B\ C10381E-01

[N 999999999
Line 1: Overlay number, number of four character words for figure number,
and number independent variables.

Line 2: Subroutines and figure number

Lines 3-5: Extrapolation data for each independent variable:
Independent variable; lower 1imit; upper limit; 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
{CONCILUSION)
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SECTION 7

EXAMPLE PROBLEMS

Eleven 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 supﬁlement 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 define curvature and abrupt changes in body contours. Config-
uration (c¢) is chosen as the Problem 1l example to illustrate the body alone
analysis at all speed regimes. Subsonic body analyses are obtained for an
approximate axisymmetric body and for a cambered body.

A summary of the four cases in problem ! 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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$FLTCON NMACH=1,0,MACH{1)=0.60,NALPHA=11. ,ALSCHD(l)=-6.0,~4.0,-2.0,06.0,2.0,
4.0,8.0,12.0,16.0,20.0,24,0,RNNUB(1)=4.28E6S
$OPTINS SREF=8.85,CBARR=2,46,BLREF=4.28$
SSYNTHS XCG=4.14,2CG=-0.20%
$BCDY NX=10.0,
X(1)=0.0,0.258,0.589,1.26,2.26,2.59,2.93,3.59,4.57,6.,26,
5{1)=0.6,0.080,0.160,0.223,0.751,0,883,0.939,1.032,1.032,1.032,
P{1)=0.0,1.00,1.42,2.01,3.08,3.34,3.44,3.61,3.61,3.61%
$80ODY BNOSE=l.,BLN=2.59,BLA=3.67%
CASEID APPROXIMATE AXISYMMETRIC BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 1
SAVE
CUMP CASE
NEXT CASE
$BCDY 2U(1l)=-.595,-.476,-.372,~.138,0.200,.334,.343,.343,.343,.343,
2L{l)=-.5%5,-.715,-.754,~.805,-.868,~.868,-,868,~-.668,-.868,-.8685
CASEID ASYMMETRIC (CAMBERED) BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 2
SAVE
NEXT CASE
$FLTCCN NMACH=3.0,MACH{1)=0.90,1.40,2.5,RNNUB{1)=6.4E6,9,96E6,17.8E6S
SAVE
CASEID ASYMMETRIC (CAMBERED) BODY SOLUTICN, EXAMPLE PROBLEM 1, CASE 3
NEXT CASE
$FLTCON NMACH=1.0,MACH(1}=2.5,RNNUB{1)=17.86E6,HYPERS=.TRUE.S
$BODY DS8=0.08§
CASEID HYPERSONIC BODY SOLUTICN, EXAMPLE PROBLEM 1, CASE 4
NEAT CASE
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2.59
367 -
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REFERENCE PLANE 2 _____.J —— - %
~0.20
_f—_._ @ C.g
——— ZL
—_— o S N
414 i
X {c)
BODY INFORMATION {(CONFIGURATION C)
X (FT) S(FT - 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 -{.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 =-{,863
2.59 0,883 3.34 0.533 0.334 -0.868
2.93 0.939 3.44 0.533 0.343 -0.868
3.59 1,032 3.61 0.533 0.343 0,868
4,5 1,032 3.61 0.533 0.343 -0.868
6.26 1,032 3.61 0.533 0.343 0,368

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. ®onfiguration 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 contrel of program looping using the
variable L¢#P in namelist FLTC@N 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.

$FLTCON NMACH=4.8 )MACH{1)=0.68,8.90,1.48,2.58,L00P=1./NALT=4.08,
ALT (1) =0.,2006d. 400088, 908000, HYPERS=.FALSE. »
NALPHA=11. ALSCHD(1)=-6.08+-4,.8,-2.8+8.8+2.9:4.6+8.0+12.06,16.6+,20.0,24.0%
$0PTINS SREF=8.85:CBARR=Z.46:BLREF=4.28%
$SYNTHS XW=3.461+ZW=-.80+ALIW=2.8,XC0C=4.14%
$WGPLNF CHRDTP=@.464ySSPNE=1.59r55PN=1.59+CHRDR=Z.98+S5AV51=55.8CHSTAT=2.6+
SWAFP=0.8:TWISTA=0.0,SSFNDD=6.8,DHDAD] =6. &+ DHDADO=E . B+ TYFE=1.0%
$WGSCHR DELTAY=2.85+X0VC=0.40,CL1=0.127sALPHAI=0.123sCLALPAL1)=.133D"
TOVC=@.11,
CLMAX{1)=1.195,CMO=-.0252LER]=.6134sCAMBER=.TRUE. 'CLAMD=. 185, TCEFF=@.855%
CASEID STRAIGHT TAPERED EXPOSED WING SOLUTION: EXAMPLE PROBLEM Z+ CASE 1
SAVE
DUMP A
NEXT CASE
$FLYCON NMACH=Z .0 yMACH(1)=8.60+Z.5+LO0P=Z.NALT=2.+ALT (1) =8,,90800.%
BSYNTHS XW=Z.497+7W=-.71%
$HGPLNF SSPNOP=1.11,CHRDEP=Z.Z4yLHRDR=4.81,5AaV51=75.1/,S5AVS0=55.8,TYPE=3.06%
$WGSCHR TOVC=.10+LERI=€.P11+LERO=.8158,TOVCO=8.,1Z)XOVC0=0.43+CMOT=-.02562%
CASEID EXPOSED CRANKED WING SOLUTION: EXAMPLE PROBLEM 2y CASE Z
SAVE
NEXT CASE
$FLTCON LOOP=3.%
$WGPLNF TYPE=Z.@%
CASEID EXPOSED DOUBLE DELTA WING SOLUTIONs EXAMPLE PROBLEM Zs 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

$FLTCON NMACH=2.0,MACH(1l)=.60,.80,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)=2,28E6,3.04E68 .

SFLTCON :HACH-J.O,HACH(I}-0.60,0.80,1.5,RNNUB(1)-4.26E6,6.456.
9.96E6,

S$OPTINS SREF=2,25,CBARR=0.822,BLREF=3,00%

SSYNTHS XCG=2.60,2CG=0.0,XW=1.70,2ZW=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,BTAIL=1.0,BLN=1,.46,BLA=1.97,
X{1)=0.90,.175,.322,.530,.850,1.4606,2.50,3,43,3,97,4.57,
5(1)=0.0,.00547,.0220,.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(1)=0,0,,.0417,.0833,.125,.1665,.208,.208,.208,.1768,.138%

$WGPLNF CHRDTP=0.346,55PNE=1.29,55PN=1.50,CHRDR=1.16,5AVSI=45.0,CHSTAT=0.25,
SWAFP=0,0,TWISTA=0.0,5SPNDD=0,0,DHDADI=0.0,DHDADO=0,0, TYPE=1.08$

$WGSCHR TOVC=,(060,DELTAY=1.30,X0VC=0.40,CLI=0,0,ALPHAI=0.0,CLALPA(1)=0.13],
CLMAX(1}=,82,CMO=0,0,LERI=,0025,CLAMO=,105$

$VTPLNF CHRDTP=.420,S55PNE=.63,55PN=,849,CHRDR=1,02,5AVSI=28.1,
CHSTAT=,25,5WAFP=0.0,TWISTA=(.0,TYPE=1.0%

$VTSCHR TOVC=.09,X0VC=0.40,CLALPA(1)=0,.14]1,LERI=,0075%

SWGSCHR CLMAXL=(,78%

SHTPLNF CHRDTP=,253,SSPNE=,52,55PN=.67,CHRDR=.42,5AVSI=45.0,CHSTAT=0, 25,
SWAFP=0,0,TWISTA=0.0,5SPNDD=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=1.0$

SHTSCHR TOVC=0,060,DELTAY=1,30,X0VC=0,40,CLI=0.0,ALPHAI=0,0,CLALPA(1)=.131,
CLMAX(1)=0.82,CMO=0,0,LERI=.0025,CLAMO=,1055

CASEID CONFIGURATION BUILDUP, EXAMPLE PROBLEM 3, CASE 1
SAVE
NEXT CASE :
SEXPRO1 CLAWB(1)=.G575,CMAWB (1) =~.0050,
COWB(1)=.015,.014,.015,.019,.064,.141,.216,.302,.410,
CLWB(l1)=2~,115,0.0,.115,.23,.47,.65,.76,.81,.90,
CMWB(1)=,010,0.0,-.010,-.020,~-.038,-.002,-.013,-.013,~.020,
CLAB(1)=.002,CMAB(1)=,0039,
CcpB{1)=.012,.010,.012,.013,.014,.016,.020,.030Q,.047.,
CLB(l)=~,004,0.0,.004,.008,.012,.020,.060,.085,.10,
CMB(1l)=-,0078,.0078,.020,.038,.060,.083,.110,.140,.165,%
SEXPRO2 CLAWB(1l)=.06,CLAB{1)=.002,CMAB{1)=,0039,
ALPOW=0.0,ALPLW=8,8 ,ACLMW=12.01,CLMW=1,39,
ALPOH=0,0,ALPLH"6.2,ACLMH=10.10,CLMH=1.02,5
CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 13, CASE
SAVE
NEXT CASE

$TVIPAN BVP=0,40,BV=,60,BDV=,.36,BH=1.10,5V=.360,VPUITE=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(1)=.6,RNNUB(1)=2,2BE6S
$PROPWR AIETLP=2.0,NENGSP=1.0,THSTCP=0,15,PHALOC=0,0,PHVLOC=0.0,PRPRAD=(, 40,
ENGFCT=70.0,NOPBPE=4,(,BAPR75=18,.0,YP=0,0,CROT=,FALSE.$

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

NEXT CASE
SFLTCON NMACH=1.0,MACH({l)=,6,RNNUB(l)=2.28E6$
S$JETPWR AIETLJ=2.0,NENGSJ=].0,THSTCJ=.35,JIALOC=0.0,JEVLOC=0.0,JEALOC=0.5,
JINLTA=3,0,JEANGL=15.0,JEVELO=4000. ,AMBTMP=500, ,JESTMP=2000, ,JELLOC=0.0,
JETOTP=5000. ,AMBSTP=500. ,JERAD=2.08$
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 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

it
WING | HORIZONTAL TAIL | VERTICAL TAIL|
| SEMISPAN 1.50 0.67 0.849
R EXPOSED SEMISPAN | 1.29 0.52 0.630
<, 0.345 0.253 0.42
3.93 oy 116 0.420 1.02
— I A 45° 45° 281
! AIRFOIL NACA 65A006| NACA 65A006 | NACA 63A009
170 X REFER TO INPUT DATA FOR BODY AND PROPELLER POWER DATA,
l——r CG
2.60 {
< =
0 1 |
, | 3.3 |
EXPERIMENTAL DATA
MACH= 0.60 (Cpg)p = 0.002, (Cpg )= 0.0038, MACH = 0.80 (CL ). = 0.0?]2. (Cpg)g = 0.0033,
(CLu}wB= 0.0575, (Cmﬂ)WBz ~0.005 (CL G)\VB' 0.060
ALPHA (CD)y (CUg (Cmg (CDlyg (CUyp  (Cnys (Co)g
-2 0012 -0004 00078 0015 0015 0010 0.012
0 0010 00 00078 0014 00 DO 0.010
2 0012 0004 0020 0015 015 -0.010 0.012
4 0013 0008 0038 0013 023  -0.020 0.013
B 0014 0012 0060 0064 047  ~0.038 0.014
12 0016 0020 008 0.4 065 -0.002 0.016
16 002 0080 0110 0216 076  +0.013 0.020
20 0.0 0085 040 0302 081 0013 0.032
24 0047 0100 0165 0410 050  -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 32.
In this example a wing-body-canard configuration is analyzed in the subsonic
speed regime {Case l). Canard and wing section data are calculated using the
Airfoll Section Module (Appendix B). Case 2 illustrates the use of the
supersonic airfoil option of the Airfoil 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{1)=0.60,NALPHA=5. ,ALSCHD(1)»0.0,5.0,10.0,15.0,20.0,
RNNUB(1)=3,1E6S

S$OPTINS SREF=694.2,CBARR=18.07,BLREF=45.68

$SYNTHS XCG=36.68,2CG=0.035

$SBODY NX=19.0, BNOSE=2. 0,BTAIL=2.0,BLN=30.0,BLA=0.0,
X{1)=0.0,2.01,5,49,8.975,12.47,15.97,19.47,22,8%9,26.49,30.0,33.51,37.02,

40.53,44.03,47.53,51.02,54.52,57.99,60.0,
$(1)=0.0,2.89,7.42,11.32,14.64,17.36,19.49,21.0,21.91,22.20,21.90,
21.0,19.49,17.36,14.64,12.33,7.42,2.8%,0.0,
P(1)=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{1)=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,
l1.48,1,15,.75%2,.293,0.0,5
NACA-W-6-65A0U4
NACA-H-6~65A004

SWGPLNF CHSTAT=0.0,

SWAFP=0.0,TWISTA=0.0, SSPNDD=0 0,DHDADI=0,(,DHDADO=0.0,TYPE=]1.0%

SSYNTHS XW=8.064,ZW=0.0,ALIW=0.05

SWGPLNF CHRDTP-O.O,SSPNE-G.205,SSPN-B.01,CHRDR-13.87,sav51-60.0$

$SYNTHS XH=29,42,2H=0.0,ALIH=0,0%

SHTPLNF SSPNE=21,34,55PN=22.82,CHRDR=26.62,5AVSI=36.52,CHSTAT=0.0,
CHRDTP=3,80,
SWAFP=0,.0,TWISTA=0,0,5SPNDD=0.0,DHDADI=0,0,DHDADC=0.0,TYPE=1.0,5HB(1)=73.5,
SEXT{1)=73.5,RLPH{1)=47.3$%

CASEID BODY PLOS WING PLUS CANARD, ExAanB PROBLEM 4, CASE 1
NEXT CASE

DIM M
$FLTCON NMACH=].0,MACH{1)=2,06,NALPHA=5, ,ALSCHD(1)=0.0,5.0,10.0,15,0,20.0,
RNNUB{1)=>6.56E6 ,NALT=1.,ALT(1}=27400.§
SOPTINS SREF=64.4933,CBARR=5.5077,BLREF=13.9111$%
$SYNTHS XCG=12.1800,2CG=0.0,SCALE=0.30%
$BODY NX=19.0,BNOSE=2.0,BTAIL=2.0,BLN=9.144,BLA=0.0,
X(1)=1.0,1.613,2.673,3.736,4.80),5.868,6.934,8.004,9.074,10.144,11.214,
12,284,13.354,14.420,15.467,16.551,17.618,18.675,19.288,
${1)=0,,.268,.689,1,052,1,360,1.613,1.811,1.951,2.036,2.062,2.085,
1.951,1.811,1.613,1,360,1.053,.689,.268,0.,
P{1)=0.,.561,1.439,2.198,2.841,3.368,3,783,4.072,4,.249,4.310,4.249,
4,072,3.783,3.368,2.841,2.198,1.4239,.561,0.,
R{l}=u,,.089,.229,.351,.451,.%36,.6U0,.649,.677,.686,.677,.649,.600,
+536,.451,.351,.22%,.089,0.5
NACA-W-5-3-30.0~2.5-20.,0
NACA~H-5-1-30.0-2.5
SWGPLNF CHSTAT=0.0,
SWAFP=0.0,TWISTA=0.0,SSPNDD={.0,DHDADI=0,0,DHDADO=0,0, TYPE=1,0§
SSYNTHS XW=3,4579,2W=0,0,ALIW=0.0%
$WGPLNF CHRDTP=0.0,SSPNE=1.8913,55PN=2.4414,CHRDR=4,2276,SAVSI=60.0%
$SYNTHS XH=9.9672,2H=0.0,ALIH=0.0§
$HTPLNF SSPNE=6.5044,55PN=6.9555,CHRDR=8,11368,5AVSI=38,52,CHSTAT=0.0,
CHRCTP=1,1582,
SWAFP=0,0,TWISTA=0.0,SSPNDD=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=1,.0,5HB (1)=6.8283,
SEXT(1l)=6.8284,RLPH (1)=14,4170%
CASEID BODY PLUS WING PLUS CANARD, EXAMPLE PROBLEM 4, CASE 2
NEXT CASE .
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8.064

|_on
} =L

REFERENCE DATA

3.au—-| r——

REFERENCE AREA = 694.2
LONGITUDINAL REF. LENGTH = 18.07

LATERAL REF. LENGTH = 45.64
FLIGHT CONDITION DATA

MACH NUMBER = 0.60

REYNOLDS NO./FT = 3.1 x 108

26.62

SCHEDULED ANGLES OF ATTACK = 0.0, 5.0, 10.0, 15.0, 20.0

BODY DATA

LS
0.0
2.01
5.49
8.975

1247

15.97

19.4

22.98

%.49

300

33.51

31.02

40.53

44.03

4.53

51.02

54.52

57.99

60.0

WING AND CANARD DATA

3
0.0
2.89
7.42

11.32

14.64

17.36

19.49

21.0

21.91

2.20

21.90

210

19.49

17.36

14.64

11.33
1.42
2.89
0.0

AIRFOIL NACA 65A004

P

0.0
1.84
4.12
1.2
9.32
11.05
12.41
13.36
13.99
14.14
13.34
13.36
12.4]
11.05
3.32
1.21
4.72
[.84
0.0

R
0.0
0.293
0.752
1.15
1.48
1.76
1.97
2.13
2.22
2.25
.22
2.13
1.97
1.76
1.48
i.15
0.752
0.293
0.0

FIGURE 32 EXAMPLE PROBLEM 4 DATA
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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
problem 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 HNo. Comments
1 Body + wing 0.60 PART, DAMP, DUMP DYN
2 Body + wing + Q.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=9,0,ALSCHD(1)=-2,0,0,0,2,0,4.0,8.0,
12,0,16.0,20.0,24.0%
SFLTCON NMACH=1,0,MACH(1)=0.60,RNNUB(l)=4.26E6%
SOPTINS SREF=2.25,CBARR=0.B22,BLREF=3.00%
$SYNTHS XCG=2.60,2CG=0.0,XW=1.70,Zw=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%
$WGPLNF CHRDTP=0.346,55PNE=1,29,55PN=1,50,CHRDR=1.16,5AVS1=45,0,CHSTAT=,25,
SWAFP=0,0,TWISTA=(0.0,SSPNDD=0.0,DHDADI=0.0,DHDADO=0.0,TYPE=]1.0$
$WGSCHR TOVC=,060,DELTAY=1.30,X0VC=0,.40,CLI=0,0,ALPHAI=0.0,CLALPA(1)~0.131,
CLMAX({1)=.82,CM0»0.0,LERI=0.0025,CLAMO=,1055
SWGSCHR CLMAXL=,8,TCEFF=,03$
CASEID BODY-WING DAMPING DERIVATIVES, EXAMPLE PROBLEM 5, CASE 1

DUMP DYN

NEXT CASE
$SYMFLP NDELTA=6.0,DELTA(1)=0.,10¢.,20.,30.,40.,60.,PHETE=.0522,CHRDFI=, 2094,
CHRDFO=.1554 ,SPANFI=, 208,SPANFO=,.708,FTYPE=1.0,CB=,01125,TC=.02253,
PHETEP=.0391,NTYPE=1.$

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

. v PLAIN FLAP DETAIL

2.60

3.00

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

aileron and spoiler input and output datae Figure 34 shows the geometry.

$FLTCON NALPHA=9.0,ALSCHD»-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.08
SFLTCON NMACH=1.0,MACH({1)=0.60,RNNUB(1)=4.26E6,$
$OPTINS SREF=2.25,CBARR=0,822,BLREF=3,00%
$SYNTHS XCG=2.60,ZCG=0.0,XW=1.70,2W=0.0,ALIW=0.0$
$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,.08313,,125,.1665,.208,.208,.208,.178,.138%
$WGPLNF CHRDTP=0.346,SSPNE=1.29,55PN=1,50,CHRDR=1.16,SAV5I=45.0,CHASTAT=. 25,
SWAFP=0.0,TWISTA=0.0,5SPNDD=0.0,DHDADI=0,0,DHDADO=0. 0, TYPE=1.0%
$WGSCHR TOVC=.060,DELTAY=1.30,X0OVC=0.40,CLI=0,0,ALPHAI~0,0,CLALPA(1)=0.131,
CLMAX(1)=.82,CM0O=0,.0,LERI=0,0025,CLAND=,105%
SASYFLP DELTAL(1l)=5.,10.,20,,30.,40,,DELTAR(]l)=-2,,~5,,-10.,-15.,-20.,
STYPE=4.0,
NDELTA=5. ,CHRDFI=.1116,CHRDFO=,0692,5SPANF1I=1,108,SPANFO=]1,50,PRETE=.0522%
CASEID PLAIN PLAP AILERON, EXAMPLE PROBLEM 6, CASE 1
SAVE
NEXT CASE
SASYFLP STYPE=3.0,DELTAD(1)=.0130,.0261,.0380,,0513,,0630,.0750,
DELTAS(1)=.Q13,.0261,.038,.,0513,.063,.075,
XSQ0C(1)=.6980,
«6955,.6880,.6638,.6456,.6250,XSPRME=.55,H80C(1)=.0357,.0710,.0956,.1182,
«1365,.1359%

CASEID SPOILER-SLOT-DEFLECTOR ON WING, EXAMPLE PROBLEM 6, CASE 2
NEXT CASE
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FLIGHT CONDITIONS: MACH NUMBER = 0.60
REYNOLDS NUMBERS PER FT = 4.26 x 105
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

| 1.50
A .|
T 1.108

0.0692

4 PLAIN FLAP AILERON DETAIL

CG

‘ 280

FIGURE 34 EXAMPLE PROBLEM 6 DATA
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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-1ift and control device analysis. The wing high 1ift increment
output 1is used to update wing-body undeflected totals via namelist EXPRnon.

The geometry is sketched in Figure 35.

$FLTCON NMACH=1.0,MACH(1l)=.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)=2.28E6S
$OPTINS SREF=2,25,CBARR=0.822,BLREF=3.0§
SSYNTHS XCG=2,60,2CG=0,.0,XW=1.70,2W=C0.0,ALIW=0.0,XH=3.93,20=0.0,ALIH=0,0,
XV=3,34,VERTUP=,TRUE.$
SBODY NXx=10.,
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,.1385
SWGPLNF 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$
SWGSCHR TOVC=.060,DELTAY=1.30,X0VC=0,40,CLI=0,0,ALPHAI=),0,CLALPA{]1)=0.131,
CLMAX(1)=.82,CM0=0.0,LERI=0.0025,CLAMO=,1055%
SWGSCHR CLMAXL=0.785
$VTPLNF CHRDTP=.420,SSPNE=.63,5SPN=.849,CHRDR=1.02,5AVSI=28,1,
CHSTAT=,25,SWAFP=0.0,TWISTA=0.0,TYPE=1.0$
SVTSCHR TOVC=.09,X0VC=0,40,CLALPA{1)=0.141,LERI=,0075$%
SHTPLNF CHRDTP=.253,55PNE=.52,55PN=,67,CHRDR=,42,5AVSI=*=45.0,CHSTAT=0, 25,
SWAFP=0,0,TWISTA=0.0,55PNDD=0,0,DHDADI=0.0, DHDADO=0.0, TYPE=1.0%
$HTSCHR TOVC=0,.060,DELTAY=1.30,X0VC=0.40,CLI=0,0,ALPHAI=0.0,CLALPA(]l)=,131,
CLMAX{1)=0.82,CM0O=0,.0,LERI=.0025,CLAMO=,105%
$SYMFLP FTYPE=1.0,NDELTA=9, ,DELTA(1l)=-60,,-40.,~-20.,-10.,0.,10.,
20.,40.,60.,PHETE=.0522,PHETEP-.0523,SPANFI-.IB,SPANFO-.670,CHRDFI-.075,
CHRDFO=.,051,CB=,0038,TC».0076,NTYPE=].0,$
$EXPRO]l CLwB(1)=.09,.204,.330,.450,.690,.895,1.070,1.180,1.174§
TRIM
CASEID INCLUDES HIGH LIFT EFFECT ON WING, EXAMPLE PROBLEM 7
NEXT CASE
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FLIGHT CONDITIONS: MACH NUMBER

= (.60

REYNOLDS NUMBERS PER FT = 2.28 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 =
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

2.25

WING | HORIZONTAL TAIL | VERTICAL TAIL
SEMISPAN 1.50 0.67 0.849
EXPOSED SEMISPAN | 1.29 0.52 0.630

¢ 0.346 0.253 0.42

<q 1.16 1.420 1.02

Aess 45 45° 28.1
AIRFOIL NACA 65A006|  NACA 65A006 NACA 63A009

3.00

\

|

PLAIN FLAP EFFECT ADDED AS EXPERIMENTAL DATA SUBSTITUTION

2.60

< =

3.3

FIGURE 35 EXAMPLE PROBLEM 7 DATA
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7.8 EXAMPLE PROBLEM 8

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 .

SFLTCON NMACH=1,0,MACH({1)=0.60,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)=2.28E65
SOPTINS SREF=2.25,CBARR=(,822,BLREF=3,00%
$SYNTHS XCG=2.60,2CG=0.0,XW=1.70,2ZW=0.0,ALIW=0.0,XH=3,93,2H=0.0,ALIH=0.0,
Xv=3, 34,VERTUP=.TRUE.$
SSYNTHS HINAX=4,271$
$BODY NX=10.0,
X(1)=0.0,.175,.322,.5306,.85,1,46,2.50,3.43,3.97,4.57,
rR{1)=G,0,.0417,.0633,.125,.166%,.208,.208,.208,.178,.138%
SWGPLNF CHRDTP=0,346,55PNE=1.29,85PN=1.50,CHRDR=1,16,5AVSI=45,0,CHSTAT=, 25,
SWAFP=0.0,TWISTA=0.0,55PNDD=0,0,DHDADI=0,0,DHDADO=0,0, TYPE=1,0$
SWGSCHR TOVC=,060,DELTAY=1,30,XOVC=0,4¢,CLI=0.0,ALPHALI=0.0,CLALPA(1)=0.131,
CLMAX(})=.82,CM0=0.0,LERI=0.0025,CLAMO=,1055
SWGSCHR CLMAXL=0.74$
SVTPLNF CHRDTP=,420,S5SPNE=.63,55PN=,849,CHRDR=1.02,5AV5I=28,.1,
CHSTAT=,25,SWAFP=0.0,TWISTA=0.0,TYPE=1.05
$VTSCHR TOVC=,09,X0VC=0.40,CLALPA{]l)=0.141,LERI=.0075§
SHTPLNF CHROTP=.253,SSPNE=,52,5SPN=,67,CHRDR=.42,5AVS5I=45,0,CHSTAT=0.25,
SWAFP=0.0,TWISTA«{],0,SSPNDDP=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=]1.0$
SHTSCHR TOVC=0.060,DELTAY=],30,X0VC=0.40,CLI=0,.0,ALPHAI=0.0,CLALPA{Y)=,131,
CLMAX(1)=0,.82,CM0=0.0,LERLI=.0025,CLAMO=,105$
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.

$FLTCON NMACH=1.0,MACH(l)=.26,NALPHA=6.0,ALSCHD(1)=-5.0,0.0,5.0,10.0,15,0,
20.0,RNNUB(1l)=1.86E6$
$LARWS 2B=0.0,SREF=,989,DELTEP=90.0,5SFRONT=,307,AR=1,076,L=1.915,SWET=2,28,
PERBAS=2.38,SBASE=(0.307,H8=,595,BB=1,03,BLF=, FALSE. ,XCG=1,44,THETAD=15,0,
ROUNDN=,FALSE. ,5BS»,57,5BSLLB=. 0228, XCENSB=1.277,XCENW=1,277$
CASEID LIFTING BODY WITH SHARP LEADING EDGE, EXAMPLE PROBLEM 9
REXT CASE
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1LAFT

B, = 30,00
, ———I1- 103FT 5y = 60.0°
& !
1815 FT I-fﬂ.SSS FT—-—-I

ZB=10.0 .

DELTEP =8y +5 = 30.0+ 60.0= 90.0°

- - 2
SFRENT = Spase = 0.307 FT
AR = 1,076
L = L9SFT

PERBAS = 2.38 FT

HB = 0.595

BB =1.03

BLF =.FALSE.

XCG = 1.4

THETAD = 15.0

ROUNDN = FALSE

R3LE@B = NOT REQUIRED, SHARP LEADING EDGE
DELTAL = NOT REQUIRED, SHARP LEADING EDGE
$BS = 0.57 FT2

$BSLB = 0.0228 FT2

XCENSB = 1.277 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 control jet in

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

$FLTCON MACH(1)=10.0,NMACH=]1,0,RNNUB(1)=1.E7,PINF (1} =10, ,HYPERS=,.TRUE,$
STRNJET TIME(l}=l.,2.,3.,4.,5,,FC{1}=1000.,2000.,1000.,500.,200.,NT=5,,
ALPHA({l)=0.,3.,6.,9.,13. ,LAMNRI(1)=.FALSE.,.FALSE., .FALSE.,.FALSE,,
+TRUE. ,ME=2,39,I5P=225. ,5PAN=2,0,PHE=3(.,GP=1,2,CC=90, ,LFP~10.%
CASEID TRANSVERSE-JET SIZING, EXAMPLE PROBLEM 190
puMp JET
NEXT CASE

127



P, = 10
M., = 10
- . My = 2.38

i 1.0 - . =e-30° t = 90

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.

$FLTCON NMACH=1,,MACH({1)=10.,NALPHA=5, ,ALSCHD({1)=0,.,5.,10,,15.,20.,
RENUB(})=1.06ES ,HYPERS= TRUE, $
$OPTINS SREFel,,CBARR=]1.$
$HYPEPF ALITD=150000, ,XHL=8, ,TWOTI=3.122,CP=2.0,HDELTA{]1)=0.,2,,4.,6.,
10..,12. ;1‘0 '200 ,25. p3°. +LAMNR=, TRUE . ,HHDLTA=10-$
CASEID PLAT PLATE WITH PLAP IN HYPERSONIC PLOW, EXAMPLE PROBLEM 11
KEXT CASE
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8.0 -

Y“L
T

0
M, = 10.0 \S/
e = 0.5, 10, 15, 20.
Ry = 1.06 x 108
h = 150,000
5¢=0,2,4,6, 10,12, 16, 20, 25, 30.

FIGURE 38 EXAMPLE PRCBLEM 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.

follow are compatible with
diagnostic analysis module
violations of these rules,

Datcom will always execute

The namelist coding rules that
both CDC and IBM computer systems. The input
{CHNERR) tests all of the input and flags any
but it does not correct input errors. Digital

the data as input by the user regardless of the

errors sensed by CPNERR.

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

2. Namelist names cannot contain imbedded blanks and must be preceeded
by a § (& on IBM systems). 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 $§ or SEND (&END on IBM
systems).

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

vname = c,
or aname = Cy, CJ, C3, sse, Cp,
where: wvname is a variable name,
aname is an array name, and
Cy, C]l, €2, C3; ess, Cp are numeric constants
Variable names cannot contain imbedded blanks.

5. 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 3ll 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 factor, K, must be an unsigned integer followed by an asterisk.

131



@ © @ !

&

$5 1% ‘8/1° ‘g0Z°:E “Z1° ‘szl° ‘g0° L140° ‘co=(1)¥ ‘/9°y ‘l6°f ‘[S°€ ‘Sz ‘S°| ‘sg

TE€G° TzI€T TGLLC TTo={1)X [6°1=v1d “oy°I=N18 ‘0°I1=11vi8 ‘0°7=3SPNG ' °0[=XN AQgd$

1NdNI LON 243ngy "mmv

132

FO770=4YvE) “00°¢=43478 "¢Z8 O=HUVAD "57°7=434S SNILJA$

—_—

e 8. |

$°61°701°°9  h* °z  0=(1) QHISTY *9=YHdT¥N *0°G ‘z°1 “£°={1)HIVKW “0° E=HIVWN N@ILT$

08 [

DNIQO2 LSHIIWVYN LO3HHOD i—V 318vl



i0. 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)=Cy, Ci41,+++, Cp, where
i is the index corresponding to Cj. Array dimensions for all
namelist variables in Digital Datcom are specified for each namelist
name Iin Section 3 of this report.

I1. 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-1 and A-2, Each

namelist rule is designated by its number,
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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, Tt 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.

NOTE: fit £VEN
PAGES BLINK In
APFPENII X P
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GROUP I INPUTS

NUMBER OF MACH NUMBERS OR VELOCITIES TO BE RUN
FREESTREAM MACH NUMBERS (NMACH VALUES)

FREESTREAM VELOCITIES (NMACH VALUES)

NUMBER OF ANGLES OF ATTACK TO BE RUN
ANGLES OF ATTACK (NALPHA 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 2> 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 LO@P = 1, NALT MUST EQUAL NMACH)

EQUIVALENT SAND ROUGHNESS OF SURFACE
REFERENCE AREA

LONGITUDINAL REFERENCE LENGTH
LATERAL REFERENCE LENGTH

285

-50 51—60 <1 61-70 I 71-80
3[4[5(6[7[819/0.1 234567890123 .45678[3]0] 1 [2[3]a]56]7[85]0
SELICON .. e T R .
A : TS T .
VINF(I)= . . . . . . e *
S U . e e . .
ALSCHD(1)= T * N = o .
_RNNUB(V)= L . : ! *
NALT= e ) N e =
_ALT( )= - T : :
CPANF()= . X : N -
A . ) D ‘
AYPERS= .. . .. o ——— . e o - . ? e
 STMACH= ' : e T
SIRACHS e e o . -
LSMAL, : : — . o R )
GAMMA= ——— . . : . - T
LOOP= | e -—,————— ) — ) T
$END . » . . - ) ' T e
SOPTINS e N s
ROUGFC= . o - ) o - e
L SREF= . o . T, ‘
e — . e .
BLREF= . . o ' O . NP
SEND et o . - T T

NOTES: Leave Unused Columns Blank
A1l inputs require decimal point, efther -X.XXX or -X,XXE-YY.

Refer to users manual (Volume I} for compl .
variables. ( ) omplete description of all

Column 1 must be blank.

See Appendix B of Vol
coding rules. PP ume I for namelist



GROUP II INPUTS

LONGITUDINAL C.G. LOCATION (MRC)

VERTICAL C.G. LOCATION

LONGITUDINAL LOCATION OF THEORETICAL WING APEX
VERTICAL LOCATION OF THEORETICAL WING APEX
WING ROOT INCIDENCE

LONGITUDINAL LOCATION OF THEORETICAL H.T. APEX
VERTICAL LOCATION OF THEORETICAL H.T. APEX
H.T. ROOT INCIDENCE

LONGITUDINAL LOCATION OF THEORETICAL V.T. APEX
LONGITUDINAL LOCATION OF THEORETICAL V.F. APEX
VERTICAL LOCATION OF THEORETICAL V.T. APEX
VERTICAL LOCATION OF THEORETICAL V.F. APEX
SCALE FACTOR

-TRUE.FOR V.T. ABOVE REF. PLANE

LONGITUDINAL LOCATION OF H.T. HINGE AXIS

NUMBER OF LONGITUDINAL STATIONS
LONGITUDINAL DISTANCE OF EACH STATION (NX VALUES)

CROSS-SECTIONAL 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 Z COORDINATES (NX VALUES)

NOSE TYPE: (1) CONICAL (2)OGIVE
TAIL TYPE: (1) CONICAL (2)OGIVE
BODY NOSE LENGTH

BODY CYCLINDRICAL SECTION LENGTH
NOSE BLUNTNESS DIAMETER

Mp CALCULATION TYPE

METHOD TYPE: (1) EXISTING (2) JOERGENSON

287

1-10

-20

31-40 ] 41-50 5i~60 71-80

SYNTHS,

I | -30 | I -70
1[2[3[a5[61718]0[01 7 213'4 5Tsf7LSISIoT 2] J415’617151910H1273 4567 89012[3[A567890 1 23456/7] 8}9[0 ljzstls 61718] TOL

AAAAAAA

HOBREARE)

XCG=

...........

1CG=

XW=

W=

“ALIW=

“XH=

NP

ZH=

ALIH=

........

.............

PP W

..............

.....

.....

.........

......

PO G S S S S U U S T S S U S Ut

PP T

........

.....

.......

.........

i . PR U U S Wi S S U W WY

.........

...........

.....

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.

See Appendix B of Volume I for namelist



GROUP 1I INPUTS (continued)

TIP CHORD

OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PAMEL SEMI-SPAN

CHORD AT BREAK-POINT

ROOT CHRD

INBOARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT

TWIST ANGLE

OUTBOARD PANEL SEMI-SPAN WITH DIHEDRAL
INBCARD PANEL DIHEDRAL ANGLE

OUTBOARD PANEL DIHEDRAL ANGLE

PLANFORM TYPE: (1) STRAIGHT (2) DOUBLE DELTA (3) CRANKED

TIP CHORD

OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PANEL SEMI-SPAN

CHORD AT BREAK-POINT

ROOT CHORD

INBDARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT
TWIST ANGLE

OUTBOARD PANEL SEMI-SPAN WITH DIHEDRAL

INBOARD PANEL DIHEDRAL ANGLE

OUTBOARD PANEL DIHEDRAL ANGLE

PLANFORM TUPE: (1) STRAIGHT (2) DOUBLE DELTA (3) CRANKED
FUSELAGE AREA BETWEEN MACH LINES

EXTENDED FUSELAGE AREA BETWEEN MACH LINES

LONGITUDINAL DISTANCE FROM C.G. TO CENTROID OF FUSELAGE AREA
BETWEEN MACH LINES

289

1-10 T

11-20 T 21-30 i 31-40 41-50 T

51—-60

71-80

SWGPLNF,

Ahde bk M P e

I
B35 67650 11234567 Be0 23456 78901 [Z5A5E7 8900 23a56.7.690.1.2.34] %ﬁkwmamhLﬁ§LJmow234557mWo

| CHRDTP=

—t

i PR U S G S Y - U S S

.......

Adod

SSPNQP=

......

SSPNE=

A

e aber b

SSPN= ..

.....

.......

.....

CHSTAT=

...............

TWISTA=

$S PNDD=

AAAAAAAAAA

DHDADI =

DHOADQ®=

A 4 & 4

TYPE= _

lllllllll

$END

i

CHRDTP=

Abk 2

SSPN@P=

SSPNE=

SSPN=

P O st S e,

CHRDB P=_

CHRDR= _

..............

AAAAAAAA

SAVS I =

‘‘‘‘‘‘

SAVSO=

~ CHSTAT=

TWISTA=

......

55 PND D=

DHDAD | =

DROADD=

TYPE=

L SHB(1)=

P

.....

LLLLLLL

S EXT UL .

RLPHA(TI=

.........

AAAAAA

$END,

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
variables.

Column 1 must be blank,
¢oding rules.

See Appendix B of Volume I for namelist



G6ROUP II INPUTS (continued)

TIP CHORD

OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PANEL SEMI-SPAN

CHORD AT BREAK-POINT

ROOT CHORD _

INBOARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT
PLANFORM TYPE: (1) STRAIGHT (2) DOUBLE DELTA
EXPOSED PANEL AREA BETWEEN MACH LINES OF WING

(3) CRANKED[

EXPOSED PANEL AREA NOT INFLUENCED 8Y WING OR H.T.

EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T.

TIP CHORD

OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PANEI. SEMI-SPAN

CHORD AT BREAK-POINT

ROOT CHORD

INBOARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLE INPUT
PLANFORM TYPE: (1) STRAIGHT (2) DOUBLE DELTA
EXPOSED PANEL AREA BETWEEN MACH LINES OF WING

(3) CRANKED

EXPOSED PANEL AREA NOT INFLUENCED BY WING OR H.T.

EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T.
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1-10

1§1-20

31-40 I 41-50

30 !
[STeT7I8I8I0]] .2"41516[7[QEhQL_Jﬂ;lgLigﬂllggiSLh

f 5 -

61-70 71-80

VTPLNF

| T 2=
BlaBeTeR01 234156178/ 3]0] 1 [2[314]

60
,41516[7]8[9]0]

[
112[3]4[5[6]718[3]0, 1 [2[3]4[5[6]7]8[9

‘CHRDTP= _

 SSPNQP=

i BN

TS SPNE=

e

U S G W S G S T S ST W

.............

......

AAAAAAAAAA

.......

................ PE T S S W N

.....................

.........

VFPLNF

CHRDTP=

PP S ST U S V0 S S S S Y

.......

SSPN@P= . . . . . . o

. SSPNE=

SSPN=

...........................

.......

.....

P S U Y S S

.....

ks A A A

..........

.............

...............

Y

.....

........

..........

" P Pt

Aa i bk

NOTES: Leave Unused Columns Blan

A1l inputs require decima

k
1 point, either -X.XXX or -X.XXE-YY.

Refer to users manual (Volume I) for complete description of al}

variables.

Column 1 must be blank.
coding rules.

See Appendix B of Volume I for namelist




GROUP II INPUTS (continued)

MAXIMUM THICKNESS (INBOARD PANEL)

DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD
CHORD LOCATION AT MAXIMUM THICKNESS { INBCARD PANEL)
DESIGN LIFT COEFFICIENT

ANGLE OF ATTACK AT DESIGN LIFT COEFFICIENT

SECTION LIFT-CURVE-SLOPE (NMACH VALUES)

SECTION MAXIMUM LIFT COEFFICIENT (NMACH VALUES)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (INBOARD PANEL)
LEADING EDGE RADIUS (INBOARD PANEL)

LEADING EDGE RADIUS (OUTBOARD PANEL)

.TRUE. 1f CAMBERED AIRFOIL

MAXIMUM THICKNESS (OUTBOARD PANEL)

CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)

SECTION ZERQ 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

SECYION AERODYNAMIC CENTER

DATCOM METHOD FOR DOWNWASH: 1, 2 OR 3

MAXIMUM AIRFOIL CAMBER

CONICAL CAMBER DESIGN LIFT COEFFICIENT

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 DISTRIBUTTON ORDINATES (NPTS VALUES}
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Column 1 must be blank. See Appendix B of Volume I for namelist
coding rules,



oy

VRS

i,

Ry e A AT T

R TS NI PR N o) R T

s
3
i
}
3

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 characterisg-
tics by either specifying the NACA.designation or the section coordinates.
The use of this module can eliminate the need of definmg 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 supplied data will always take precedence.

This module can calculate the section characteristics of virtually an.

unlimited number conventicnal shaped airfoils, vhereas, Datcom methods exist
for only a limited number of airfoil sections,

B.2 MODULE METHODS

B.2.1 Geometric Properties

User ‘nputs, either by NACA designation or airfoil gedmetry 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 h.ing the
methods of Kinsey and Bowers, Reference 5. These coordinates are then used
to calculate the Digital Datcom namelist input variables ,y, (x/¢)pax and
(t/c)paxe The leading edge radius (Rpp) is calculated internally for NACA
specified sections, and has been left as a user input for other sections.

However, the module will calculate Rie using the input section coordinates if

~ the variable 1is not input, Figures B~l and B-2 are reproduced from Datcom

(Datcom Figures 2.2.1-7 and 2.2.1-8) and presents Rip and Ay for several
stanaard 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 13 derived from a conformal transforma-
tion of thirty-two fixed points on the airfoil to points equally spaced

135

T i it T e & % AW i LR ANl Aoy Aoa s ot e or e

NSRS e L e




about a circle in a transformed plane. Since the solution for fnviscid 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 smootu
continuous geometric interpolation for the transformation, ‘a curve describing. ; "
the airfoil surface is comnstructed. This curve is constructéd by fitting the
overall geometry by a left—hand parabbla 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 dlntributioﬁ derived from the conformal trans- - (
formation analysis are used to calculate the airfoil section ideal aero~ o “
dynamic parameters for Digital Datcom. They are also used to calculate the ' '
remaining section aerodynamic parameters at the‘ zero-1ift angle of attack for
the user apecified Mach and Reynolds numbers. The viscous correction to
section 1lift curve slope, from Kinsey andi'sowern (Reference 5), is given as }\

follows: |

———

(c i J)Theotetical
n= =1+ (5/2) TAN(T,/2)

| i |
o = 1-[2n(Re/105)]{.232 + 1.785 TAN(7,/2)-2.95 TAN2(7,/2)}

i Re = Reynolds Number ;
i Tgg = Thickness at X = .9¢c |
) ' Tg9 = Thickness at X = «99c ' !
{

T99/2 : v N
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f 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
vith experiﬁental data.

The airfoil section maximum lift, ¢ max’ is calculated using the

Datcom method (Datcom Section 4.1.1.4). The equation for clmx in:

- A
2max (¢) paxbase * 81 Copay * 82 Chpax * 43 2 max *
84 Sppax * 85 ©omax -
. Individual terms are diacussed below. ‘

(c,,'m‘x)b“e is obtsined from Figure B-3 as a function of Ay and position
of maximum thickness. The Ay parameter for a cambered airfoil is the same as
that of the corresponding tncambered airfoil, that is, the uncambered airfoil
having the same thickness distribution. The (clmax)b“ev value is for uncam-
bered airfoils with smooth leading edges at 9 x 106 Reynolds number and low
speed conditions. '

Al € max accounts 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.

8, ) max mOunts to an increment by which Ai € max TSt be adjusted

for airfoils with maximum thickness located at a position other than 30

; percent chord (if maximum thickness is at 30 percent chord or 4} €0 max 1°
zero, 82 ¢ is zero), presented in Figure B-5.
A, €9 max’ presented in Figure B-6, gives the list increment due to

Reynolds number for Reynolds numbers other than 9 x 106,

84 Sgnax’ 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. Oll inch grit applied over the first 8 percent of chord. The

- curve is only an indication of roughneu effect. tual roughnesses vary

considerably, and the effects may be quite different from those shown. As a

) result, this parameter is not calculated.

N < 85 Cppax is a correction for Mach numbers greater than approximately a

' ! 0.2. No generalized charts for Mach effects are available in Datcom, there- \
fore, this parameter is not calculated by Digital Datcom. »'l"he lift incfement _ \.

due o Mach number should be obtained from test data of similar airfoils when \\1‘

available. Figure B-8 shows representative effects on selected airfoils.
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As a possible alternate to the above procedure, ¢t max for standard °

airfoils at Mach numbers < 0.20 and a Reynolds number of nine million are
given in Datcom Section 4.1.1.4. These coefficients need be corrected only
for Reynolds number, roughness, and Mach number.
B.3 LIMITATIONS AND MODULE DE?AULTS
B.3.1 Crest Critical Conditions ,

When calcﬁlating the airfoil section characteristics of user defined

~or NACA airfoils, the transonic crest critical conditions are computed

(Niedling, Reference 6). .
The crest critical Mach wumber 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
tl.ickuess/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 aegrade with
increasing camber or thickness. Generally, accuracy may deteriorate for
cambers greater chan 6% chord or maximum thickness greater than 12% chord.
B.3.3 Transonic and Supersonic Airfoils |

The inputs for traﬁsonic and supersonic airfoils consist primarily of
geometry inputs. If an airfoil 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

~1/2 _ -
[ &2eca /2 ¢ 2 e
f c y (-c-) c dv
TCEFF = | o - 0
b/2 s
/ "¢ dy 3
. O . L J

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 determining TCEFF 1s summarized in Figure
B-9. Section (t/c) is assumed to be (t/c)gpp 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 tc calculate wave drag for sharp-nosed air-
foils in the supersonic and hypersonic speed ‘tegimes. Values of KSHARP for
several sharp-nosed airfoils are presented in Figure 8.

Namelist variab’e SLYPE 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. °

SLYPE 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 1s 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, angle of attack, and Mach number results in »-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 nser specified airfoil, either by coordinates or
use of the "NACA" card. ‘
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R=9X 108 \\ a0
5 4 35
POSITION OF MAX
12 THICKNESS (% CHORD)
e fmax) bese
!
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: gt e
: PREDOMINANT PREDOMINANT
LEADING-EDGE STALL TRAILING-EDGE
i STALL
: (LONG BUBBLE) | (SHORT nuasm
04
o 1 z 3 5
‘ Ay - %CHORD
' FIGURE B-3 AIRFOIL SECTION MAXIMUM LIFT COEFFIClENT
OF UNCAMBERED AIRFOILS
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DATCOM FIGURE 4.1.1.4-6
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Ay - % CHORD
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A1 ¢max
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FIGURE B—4 EFFECT OF AIRFOIL CAMBER LOCATION AND
AMOUNT ON SECTION MAXIMUM LIFT
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FIGURE B-5 EFFECT OF_ POSITION OF MAXIMUM THICKNESS
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FIGURE B—6 EFFECT OF REYNOLDS NUMBER ON SECTION MAXIMUM LIFT
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\ 4DIGIT AND 6-SERIES AIRFOILS
A4 frmax | . K—’ ’/:”“”“"M'“'
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DATCOM FIGURE 4.1.1.4-8a _/
5-DIGIT AIRFOILS
[
0 ! 2 aviscHoRD) 4
FIGURE B—7 EFFECT OF NACA STANDARD ROUGHNESS
ON SECTION MAXIMUM LIFT
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FIGURE B-8 TYPICAL VARIATION OF SECTION MAXIMUM LIFT
' WITH FREE-STREAM MACH NUMBER
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B.4 AiRFOIL SECTION DESIGNATIONS ,
This section has been included to acquaint the user with the section

geometric derinitions, 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) ‘ PARABOLA (4-DICIT SERIES) ; ‘
CUBIC (§-DIGIT SERIES) :
STRAIGHT LINE T £
ZERO SLOPE ’ . OR §-DIGIT SKRIES) -
< . * INVERTED CUBIC 7
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-— . MEAN LINg
ve) CHORD LINE X
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L.E. y T.E.
AIRFOIL SECTION GEOMETRY _ '
.. . ,
BASIC SYMMETRIC AIRFOIL ’ CAMBER MEAN LINE .
- / N
¢ = chord of airtail section (Vc)-“ S maximum olfdll.to of mean line
x = distance alongchord measured from l.e.
’c") ® ghape of mean line ‘ \
y ® ordinate at some value of x o . .
(measured normal to and from the chord "'c )..:p"“” of maximum oamber '
line for symmetric airfoils, measured )
normal to and from the mean line for 8 # siope of l.e.r. through 1.e. equals -
: cambered alrfolis) the slope of the mean line at the 1.0, : N
i y(x: thickness distribution of airfoil ° .
{ 1 = geotion lift coefficient : .
t® 3y qax T Maximum thickness of airfoil . i
! 0!’ ® design section 1ift coefficient i /
: : x, = poaitisn of maximum thickness : ! -
t.e.r. =leading-edge radive
; ¢1‘g =trailing-edge angle (included angle
f between the tangents to the upper
H and lower surfaces at the trailing edge)
1
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B
AIRFOIL SECTION DESIGNATION
**cramx v ammroit (NOT PROGRAMMED IN DIGITAL DATCOM) . _
/‘ . \
FLAT —
%, ® 30% CRORD FOR X, .
ANY THICKNESS
\
NACA ¢-DIGIT SERIES AIRFOILS \_
' NACA 1t ¢ 3-8
(ve) (% cHORD) /— -‘ o l
max ;
See Table
x (tenths of chord) ‘ Ler .
(rg) .
oax :
t (% CHORD; -
. _l
X *‘Deash’® sumbers (aumbers followiag s dash placed afier the standard actation) are » 4 only whes l.e.2. sad/or :
H %, are different from normal.
gé. FIRST DASH NO. Le.r. SECOND DASH NO. %, (% CHORD)
; ° Bharp 2 20
) { Normal s . 30 (Normal)
3 L Nermal 4 40
E ] A x Normal (] 0
GERMAN NOTATION OF NACA ¢DIGIT AND 8-DIGIT SKERIES AIRFOILS
. N ~.
; T
!
NACA 1§ 18 13-1.1~30 — .13t ‘ i
¢
(%)  (KCHORD) _—T —{_____... ML E
man 3 ;
X(y,) (% CHORD) %, (% CHORD) R
. [ ] . . ) R \
' ¢ (%R CRORD) l.o.1. (% CIOID)’ . 54‘
‘ +? (» croso) -
.
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NACA §-DIGIT SERIES AIRFOIL

NACA 0

(yo) (A % CHORD)
mex .
(actually 30 30 of o, ) Same as for
. ! 4-digit series
(See Table)

x (% CHORD/ ¢ )

(ve)

max .
. t (% CHORD)

Alt portion of mean line
(0 indicates straight line)
¢ 1indicates inverted cubic)

NACA !- SERIES AIRFOILS

13 “s0:4

L_-—-—-—-- Mean line to give

uniform loading to

%= 3, then linear
decrease to t.e.

(if unapecified, a® 1.0)

NACA 1 8 -3

Indicates 1I- s.rha————']—

x for min. presaurs t (% CHORD)

for basic symmetric
airfoil at sero 1ift.
(in tenths)

Design 1ift coelficien:
(cl‘ in tenths)

NACA §- SERIES AIRFOILS

i NACA ] 4 -2 13 4=0.4

- Mean line to give
uniform loading to

x = ;4 then linear
decrease to t.e.

(if unspecitiod, a™ 170)

i Indicates 6- series

x for min pressure t (X CHORD)
forbasic aymmetric ’
sirfoil at zero lift

(in tenths)

‘Cesign lift coeflicient
(og in tenth
%‘ enths)
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NACA 64, 8 .

312 am0.4

a8 before a8 before
e[ range for low drag
(teaths above and below cl )
i
NACA 0.43 2132 a=z0.4
as before as belore
O range for ;ow drag with
improved thickness distribution
(tenths above and below c‘ )
i .
To incres<e or decrease the airfoil thickness
(NOT PROGRAMMED IN DIGITAL DATCOM)
i ACA ! A4
as befon L as before
new t‘ and t
original nl and t (linearly increased ordinaten)
i
: NACA 84 (s13y ° 314 o=0,4
H
i
1
¢
H
!
! as belore as befure
original e! and-t new cl( sndt
i (linearly increased ordinates)
. NACA LI A 212
as beflare as belore
Indicates modified thickness distribution and
type of mean {ine. Sectiona designated by
Lettar A are subatantially straight on bath
sutfacea from sbout .8c to t.e. Pressures at
) the none are same as for the 0(‘ -212 airfoil.
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i \
NACA T- SERIES AIRFOILS  (NOT PROGRAMMED IN DIGITAL DATCOM).
NACA 7T 3 8 /’
L
(':l".‘:‘s‘.':“";.“")"" t (percent chord) .:
:"(:;‘::::;r':t::i:m on upper Design lift coefficient. : |
aurface at design cl (o!‘ in tentha) )
(in tenths) i L
LY
u for favorable —————n Serial letter designating ’ r
pregsure gradient on luwer thickness distribution snd ; N
surface at design °p mean line i S
(1a tenths
SUPERSONIC AIR_FOILS i .
(AS PROGRAMMED IN DIGITAL DATCOM) —~——— ] .
th..l._x-_.l - e
r
S-3-30.0-2.5 - 20.0
SUPERSONIC Ll
TYPE OF SECTION Py
1 = DOUBLE WEDGE X oercent cho N
2 = CIRCULAR ARC p(ooresnt chord ;
3 = HEXAGONAL '
Xt (percent chord t (percent chord) - .
%
i
P
’ ' v
N \
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4 APPENDIX C
: STORAGE LOCATION OF VARIABLES IN COMMON -
g‘»
% Pertinent related variables are stored in data blocks. These variables
v 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
1 Appendix. The index that follows describes ;he’types of variables stored in T .
: 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 from
é the program when the DUMP option is used. -
‘ All page, section, equation and figure references refer to the USAF Sta- ‘ o
5‘ ’ t
. bility and Control Datcom, revised April 1976. The column titled “Overlay” é
] defines the program overlay where the particular variable is calculated and i
3 set in the data block. The common blocks and overlay structure are discussed ;
- [ S,
f in Volume II. ) i f L
; C.1 INPUT AND COMPUTATIONAL DATA BLOCKS : L
{ — "1
E DATA PROGRAM X B
BLOCK  PAGE'" COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY f —
A 162 WINGD Wing planform geometric parameters : A
AHT 166 HTDATA Horizontal tail planform geometric parameters ! s
AVF 170 VTDATA Ventral fin geometric parameters ’
AVT 174 VTDATA Vertical tail geometric parameters
B 178 WINGD Flight condition parameters and subsonic wing |
lift variables ' !
BD 179 BDATA Subsonic body parameters ;
! BDIN 182 BPDYIN Body inputs via namelist B@DY
. BHT 183 HTDATA Flight condition parameters and subsonic hori- 3
4 zontal tail 1lift variables | o
2 . , ! o
3 c 184 WHAER@ Subsonic wing pitching moment parameters }
3
3 CHT 187 WHAER@ Subsonic horizontal tail pitching moment 5 -
parameters |
D -~ 190 WHAER@® Subsonic wing drag variables ?
DHT 192 WHAER@ Subsonic horizontal tail drag wvariables i /
DVF 194 WHAER¢ Subsonic ventral fin drag parameters
DVT 196 WHAER(@ Subsonic vertical tail drag parameters T
DWA 198 SUPDW Supersonic downwash variables !7/
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DATA PROGRAM
BLOCK PAGE COMMON BLOCK  DESCRIPTION OF VARIABLES STORED IN ARRAY
DYN 199 PGWR 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 Subsonic high-1ift and control pitching moment
variables :
FHG 214 SUPDW Subsonic high~1ift and control hinge moment
variables
FLA 216 PPWR Subsonic high-1ift and control asymmetrical
deflection variables ,
FLC 217 FLGTCD Flight condition variables input via namelist
FLTCON ,
FLP 218 PgWR 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 PPWER Low aspect ratio wing-body inputs via namelist
LARWB
@PT1 231 PPTION ~ Case reference dimensional input via namelist
PPTINS
PW 232 PWR Power effect variables, propeller power
' Power effect variables, jet power
PWIN 238 P@WER Power effect varizbies input via namelists
PREPWR or JETPWR : '
SBD 239 SUPB@D Supersonic body variables _
SECD 242 LEVEL2 Transonic second level method parameters
SHB 244 SUPWB Suﬁersonic horizontal tail-body variables
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: DATA - PROGRAM
: BLOCK PAGE COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY
b SLA ‘245 SBETA Supersonic sideslip variables, all configura-
tions
! SLAR 246 SBETA Supersonic sideslip variables, horizontal tail
I g and horizontal tail-body configurations
SLG 247 SUPWH ~ Supersonic wing variables
SPR 250 P@WR Supersonic high-lift 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 body 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~1ift and control drag variables
TRA 265 SBETA Transonic longitudinal and lateral directional
v stability variables :
; TRAH  .268 SBETA Transonic longitudinal and latekal 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 POWR Subsonic trim variables for an all movable
S horizontal stabilizer ‘ ;
TRN 273 POWR 'Transonic high-1lift and control variables
VT 274 VTI Twin vertical panel inputs via ﬁamelisc TVTPAN
VFIN . 275 VTI Ventral fin inputs via namelist VFPLNF and
VFSCHR o
VTIN 277 VT1 -Vertical tail inputs via namelists VTPLNF and
A VISCHR ~—
' WB 279 WHWB Subsonic wing=body variables
s WBT 280 WBHCAL Subsonic wing-body-horizontal tail parameters
§ WINGI Wing inputs via namelists WGPLNF and WGSCHR

WGIN

281
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C.2 OQUTPUT DATA BLOCKS

The output data blocks conta!n the output results from the progran,

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

OUTPUT DATA
BLOCK

3¢DY
WING
HT
VT
VF
BW
BH
BV
BWH
BUV

BWHV

P@WR
DWSH

PROGRAM
COMMON BLOCK CONFIGURATIONS/VALUES

IB@DY Body Alone

IWING Wing Alone

IHT Horizontal Tail Alone

VT Vertical Tail Alone

IVF Ventral Fin Alone

IEW Body-Wing

IBRH Body-~Horizontal Tail

IBV Body-Vertical Tail-Ventral Fin*

IBWH Body~Wing-Horizontal Tail

IBWV Body~Wing-Vertical Tail-
Ventral Fin%*

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

IP@WER Power Increments

IDVASH Downwash valuas

*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:.
' " OUTPUT DATA BLOCKS ARRAY ELEMENTS CONTAINS
BIDY, WING, HT, ¥T, VF, BW, 1-20 Cp vs u
BH, BV, BWH, BWV, BWHV 21-40 CL vs a
41-60 Cq vs u
61-80 Cy vs u .
81-100 Cp vs 2
101-120 G vs a
121-140 o Cmm Vs g
141-160 CyB vs a
- : 161-180 ‘ CnB vs 2 .
‘ : 181-200 C28 Vs a A
; 20i-220 CLq vs 1
?21-240 Cmq vs q ’
( 2’;1-7260 : CL& vs g
; 261-280 Cu,‘.1 vs «a '
281-300 Cpp Vs a ‘
' 301-320 'CYP vs q \
; 321-340 (1,,p Vs a 5
- 341-360 : (7,,r vs a
361-380 clr vs a 5
PGWR (Power Increments) ' 1-20 ACp vs q
' 21-40 ACp vs
41-60 ACyp vs a
61-80 ACy vs ¢
81-100 ACy vs x
101-120 ACLm vs a
121-140 ACy_vs a '
141-160 AcYB ve a g
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OUTPUT DATA BLOCKS

DWSH (Downwash Data)

ARRAY ELEMENTS

161-180
181-200

1-20
21-40
41-60

0.3 FI;AP AND TRIM OUTPUT DATA BLOCKS

CONTAINS
AC, vs ¢

Ac, vs @
X 'JLBA ,

WH/q Vs
€vs a

d€/3q Vs a

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

7

—.program core, these results are stored in the dynamic derivative portion of

the configuration data blocks.

follows:

OUTPUT DATA BLOCKS

The arrangement of these output arrays is as

SYMMETRICAL FLAPS
ARRAY ELEMENTS

CONTAINS
ACp, vs 2,6
ACp vs §
ACy vs &
ACLpyy V8 6
Ac”min vs §
(ACLa) vs §

Chavs §
-Ch 5 vs §

CONTAINS
Cpc, Fc vs §
Chc vs §
Chc vs §

AChCG ve §

Tt vwvg §

BODY 1~200
WING 1-10
WING 11-20
‘ WING 21-30
WING 31-40
, WING 41-50
} WING 51-60
WING 61-70
| | CONTROL TABS
OUTPUT DATA BLOCKS © ARRAY ELEMENTS
©BW 1-10
B ©1-10
! BV 1-10
i BWH 1-10
BWHY 1-10
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3
ASYMMETRICAL FLAPS =
OUTPUT DATA BLOCKS ARRAY ELEMENTS ~ GONTAINS
; BIDY | | ~1-200 - Ciwvea,g -
: WING - 1:200 - G vea,d
* HT 1-10 § -5
HT - 11-20 Cyvs &
: HT : 21-31 Cave §
% . * TRIM WITH CONTROL DEVICES |
OUTPUT DATA BLOCKS ARRAY ELEMENTS ' CONTAINS
{ T 1~20 . cLuntrimed ve &
| HT 21-40 CDuntrimmed V* §
HT 41-60 ' Cagnerimmed V* 6
. vr 1-20 Strim v8 §
i vr 21-40 . vs § k
| vr 41-60 :cc,_b::xm, vs & ]
vr 61-80 . Ac, e 5 o
v 81-100 Ac,,::;_mvs 5 ‘ |
l vr 101-120 - Ch o . Ve &
i ‘ | vr . _ 121-140 ?hGT;i- fs §-
ALL MOVABLE HORIZONTAL TAIL TRIN
: ' OUTPUT DATA BLOCKS | ARRAY ELEMENTS  CONTAINS
—T.-' 1-20 Bt rimmed ve a
' HT 21-40 Gn-h.vé a
T }Tail Alone - A1-60  Coreig v* @
HT : : ~ 61-80 ‘ cbrriu ve @ ) I
~ - CUHT 8.1-100 a c.l'ril ve @ . \
HT - 101-120 . BMreim vs @ ,
VT Full _ 1-20 , ,c”'mrzi- vs a
VI  )Configuration ~ 2-40 c"""‘rri- \js fx 1

)
{
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WING PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "A"

LocATIoN [ VAR A E e oy O pesncOM, COMMENTS / DEFINITIONS OVERLAY z
] AR | PE 5,* Exposed inboard wing area 2, 18 :
2 ARGPE Sa* Exposed outboard wing area 2, 18
3 ARGVAL Sr* ‘ Exposed wing area 2, 18
4 ARREF Sr Theoretical wing area 2, 18 ;
5 IASP I PE A'* ‘ . " ]Exposed inboard wing aspect ratiTZ, i
(3 ASP@PE AG* ' Exposed outboard wing aspect 2, 1
: ratio .
: 7'_ ASPEVL A ¥ _ Exposed wing aspect ratlo 2, 1 |
8 (Aclx)w v Wing chord station where A=0 2, 21
é 9 ‘ zw Wing maximum overall length 2, 21 !
‘ 10 CHRDRE c* | - |Exposed wing root chord 2, 18 g
| o feama | ] tan™! (h,/2,) 2, 21 |
12 - hy ~bobo1 fhob, 1 - sketch (a) 2, 21 f'
13 [print FLAG - (ONPWBT) |
E 14 Canard (logical) ?
15 MACIPE E}* ; Exposed wing inboard MAC 2, 18
16 MACJE fy* ; Exposed wing MAC ' 2, 18 :
: _ 17 MAC@PE ca* % : Exposed wing outboard MAC 2, 18 i‘
é !8 NDTCP o* 'é Effective exposed wing aspect |2, 18 :
: , ratio : :
19 [SPTIPE | ry* BN e VX C o 2, 18|
20 *err bobo) |4k = sketch (a)
2l SSPNBd b /2. : Seml;span of inboard thecreticalf{2, 18
pona ;
§ 2 0 501 pe hub,1-5 3 2, 21 |
¥ 23 SSPNEX | b */2 Semi-span of inboard exposed 2, 18
f_ B ' panel o :
?i 24 4 'v ) boa,v Jh4.4,) - sketch (a) - 2, 21 i
. 25 TRATIP Al Theoretical wing inboard taper |2, 18 |
ratio !
26 TRTIPE At ' Exposed ving Inboard taper ratio|2, 18 ‘
27 TRTGE A Exposed wing taper ratio 2, 18
28 TRTAPE AG* Exposed wing outboard taper 2, 18
162

- G B — e
L v n . . oo T
T

i . . . . .
ra e L e PO Uk S et
i b oS T B i o bt i K A S O 1 AW A8 £ = A M Soaeh a2




r -
b
§ VARIABLE DEFINITION OF DATA BLOCK “A"
t .
tocation [YARRE 1N mbor O] rerercor COMMENTS /DEFINITIONS RLAY
t | 29 JLENGTH L Exposed wing maximum overall 2, 18
length
30 XCNTEX X X distance from wing apex to z, 18 b
50% wing MAC ‘ :
31 YCNTEX y* Exposed wing Y distance from 2, 18 %
» body to MAC of total wing :
: 32 YCNTIE 7|% Exposed inboard panel Y distance|2, 18 i
frcm body to inboard MAC {
{ 33 YCNTBE ;b* Exposed outboard panel Y-dis=~ 2, 18 E
' tance from body to outboard MAC §
34 SAE000 A % Exposed wing LE sweep angle, 2, 18 .
° degrees; effective LE sweep
angle for non=-straight wings
35 ' Ao* Angle in radians 2, 18
36 SIN Ay* Trignometric sine of AO* 2, 18
: 37 oS Ay* Trignometric cosine of AO* 2, 18
i 38 TAN Ay* Trignometric tangent of AO* 2, 18
i 39 o (Ao*)T Test value used in Sub. AMGLES |2, 18
3 40-45 |SAE025 A*.ZS Exposed wing quarter chord sweep!2, 18
46-51 |SAE0S50 A*.SO Exposed wing half chord sweep 2, 18
52-57 ISAE100 A*I.OO Exposed wing T.E. sweep 2, 18
58-63 [SA1000 (Ao)l ‘ Inboard panel LE sweep 2, 18 :
64-69 [SA1025 (A 25)l Inboard panel quarter chord 2, 18 ;
: * sweep i
70-75 - JSAI050 (A.SO)! Inboard panel half chord sweep |2, 18 !
76=-81 [sAa1100 (Al OO)I Inboard panel T.E. sweep 2, 18 ;
E 82-87 |sAg000 (AO)G Outboard panel L.E. sweep 2, 18 E
] 88-93 |sAg025 (A 25)0 Outboard panel quarter chord 2, 18 i
. ¢ . sweep j
: 9#-99» SAg050 (A.SO)G Outboard pgnel half chord sweep {2, 18
; 100-105 |SA@100 (A] OO)G Outboard panel T.E. sweep 2, 18
106=111 |SAVSI (A )l' User specified inboard panel 2, 18
m sweep
- 112-117 |SAVS@ (Am)g User specified outboard panel 2, 18
] sweep
3
E
162
t_,_‘,___:.". NN i ", el ' ’ ' .




VARTABLE DEFINITION OF DATA BLOCK "A"

VARIABIE |ENGINEERING

LOCATION | VARIABLE [N NG| R e COMMENTS /DEFINITIONS OVERLAY,
118 A, Overall taper ratio 2, 18
119 ARIP Sl Area of inboard panel 2, 18
120 A, ' Overall aspect ratio 2, 1§
121 CBARI E} Inboard panel theoretical MAC 2,_18
122 CBARR E} N Wing mean aerodynamic chord 2, 1§
123 cl C, 4,1.3.4 |Aspect ratio classification 2, 18
124 (l+c])x Aspect ratio classification 2

cos ALE
125 A(128)/A(124) Aspect ratio classification 2
126 (ao)m_0 Inviscid zero lift angle of 0
attack
127 (ae. ). Inviscid max lift angle of 0
C
Lmax attack
M=
128 v AR classification factor 2
129 RNFS Rf Reynolds number of wing
130 7} Y distance from vehicle center=- |2, 18
: line to MAC o inboard panel
131 CLALPA Ci User defined Cz 0
132 fcLmax Cy User defined Co° 0
—“max max
133 Ty Y distance from vehicle center |2, 18
line to MAC of outboard panel
134 ALPHAO ag Zero lift angle of attack 15
135 DAOST Aao/e Change in g due to wing twist 15

136 Vk Y distance from vehicle center |2, 18

line to total wing MAC

137 AOMZAO (aOM)/ao 4,1.,3.1 |Figure 4.1,3.1~5 15

138-143 |swAFP Mg - 1,2, 15
‘)“l’ Aaclmax l'.‘o3nl’ Figure z‘"o3.h—2'b ‘5
145 CLmax/ ho1.3.4 Figure b,1.3.4-21a 15

" € 2max "

1 c X
Lax 15
(A(145))
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VARIABLE DEFINITION OF DATA BLOCK "A" .

LOCATION | VARIABLE [ENGINEERING RE%LES?E COMMENTS /DEFINITIONS OVERLAY
147-152 {ALCLMX (cxe)CLmax (achax-ao), degrees 15
153-158 JAEJ (ae)J (aJ- ao), degrees 15 ! :
159 c, Lo1.3.4 |Figure 4,1.3.4-24b 15 ;
160 (I+Cz)x helo3.h 15,24 N
‘ AFE?ALE ‘ ! ‘
161 X X distance from wing apex to 2, 18 i
wing MAC quarter chord )
162 CNB v g bb*/b* 2, 18 :
163 A Inboard theoretical panel ~J2, 18 i
aspect ratio _ ; \
164 AY? Geometric parameters for fic- 2, 18 § A
« . ticious outboard panel of - : A
165 (bO /2) straight tapered wing; used to 2, 18 i -
166 C,' calculate wing pitching moments {2, 18 A
]67 (35*)' 2) 18 ’ l(i
168 (Ag) ! 2, 18 S
1€9 () ! 2, 18 Fa
170 n 31 ‘
7 (CLa)l Inboard panel 1ift curve slope 15
172 (cLa)ﬂ Outboard panel lift curve slope | 15
173 AXCG 29 27 :
174 TGVC (t/c)' - |user defined thickness ratio of 2, 18 ;
inboard panel, or total wing _ i
175-180 [SATCM (r) Wing sweep at the maximum thick=-!2, 18 i
t/c max ness chord station ’ E
181-186 |[SATCcME [(A)t/c Outboard panel sweep of the max-{2, 18 i
: max] imum thickness chord station !
g _ i
187-192 |SATCMI [(A)t/c Inboard panel sweep of the max- |2, 18 :
max] imum thickness chord station
l
133 Iy XH-Xw-crw cos (ulw) 2, 21
194 Ly A(193)+(XR)H cos (aiH) 2, 21
195 Xg X distance from wing apex to LE |2, 18
of total wing MAC !
165
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HORIZONTAL TAIL PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK “AHT"

/
VARIABLE |ENGINEERING| DATCO < /
| rocarion VAT SYMBOL | REFERENCE COMMENTS / DEFINITIONS OVERLAY] ,
1 ARIPE S'*  |Exposed inboard H,T, area 2, 18
2 AR@PE Sa* - | Exposed outboard H.T. area 2, 18
, 3 AR@VAL Sr* Exposed H.T. area 2, 18
: 4 ARREF S, Theoretical H.T. area 2, 18
5 ASPIPE Ak Exposed inboard H.T. aspect 2, 18
' ' jratio :
: é ASP@PE A'* Exposed outboard H.T. aspect 2, 1§ :
t ' ratio ) i
i 7 ASP@VL Aw* Exposed H.T. aspect ratio 2, 18 ;
8-9 UNUSED | A
10 CHRDRE c i Exposed H,T. root chord 2, 18
=14 UNUSED S
y 15 MAC I PE 'c‘|=% : "~ |Exposed H.T. inboard MAC 2, 18
? 16 MACPE c.x Exposed H.T. MAC 4 2, 18 :
17 MAC@PE -c-a'-'-' Exposed H.T. outboard MAC 2, 18
{ 18 NDTCP o* Effective exposed H.T. aspect 2, 18
! .| ratio .
19 SPTIPE rb*’ ~ AHT (22)/AHT(21) 2, 18 ‘
20 UNUSED' ' C . ,
21 SSPNB@ b,/2 Semi-span of inboard theoretical|2, 18 f
. - panel P ;
22 UNUSED . §
23 SSPNEX by #/2 Semi-span of Inboard exposed 2, 18 b
‘ panel : : g
| S L UNUSED ‘ , g
! 25 [TRaTIP | Theoretical H.T. in\}oard taper |2, 18 ’
; ratio i i
26 . |TRTIPE A% Exposet H,T, inboarg taper ratio 2, 18 P
27 TRT@E Aw* Exposed H.T. taper ratio 2, 18 E -
28 TRT@PE Ag* Exposed H.T. outboard taper 2, 18 §
; ' ratio : :
: 29 LENGTH L% ‘ Exposed H.T. maximum overall 2, 18 ,
’ ‘ ’ length :
30 XCNTEX X X distance from H,T. apex to 504 2, 1& .
wing MAC ' ; P
| 3
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? VARIABLE DEFINITION OF DATA BLOCK “AHT"
& .
E LOCATION | VARIAS! € N TEERING REPERCO, COMMENTS /DEFINITIONS OVERLAY
; 31 YNTEX [TV Exposed H.T. Y distance from |2, 18
; body to MAC of total H.T.
32 fYONTIE | T Exposed inboard panel Y distance|2, 18
¢ from body to inboard MAC
é 33 YCNTRE Vb* Exposed outboard panel Y dis- 2, 18
R tance from body to outboard MAC
% 34 SAE000 AO* Exposed H,T, LE sweep angle, 2, 18
; degrees; effective LE sweep
i angle for non-straight wings
g 35 Ay Angle in radians 2, i
§ 36 S!N Ao* Trignometric sine of Ao* 2, 18
é 37 CoS Ayt Trignometric cosine of A 2, 18
: 38 TAN Ay Trignomstric tangent of hy* 2, 18
§ 39 (Ao*)T Test value used in Sub. ANGLES 2, 18
% 40-45 |sAE025 A*.ZS Exposed H.T., quarter chord sweep|2, 18
g 46-51 |SAE050 A*.SO Exposed h.T. half chord sweep 2, 18
f 52-57 ISAE100 A*I.OO Exposed H.T. TE sweep 2, 18
g 58-63 SA1000 (AO)l Inboard panel LE sweep 2, 18
( 64-69  [sAl025 (A.ZS)I Inboard panel quarter chord 2, 18
: sweep
70-75 |sA1050 (A.SO)I ln?oard panel half chord sweep {2, 18
76-81 [sA1100 (Ai.OO)I Inboard panel TE sweep 2, 18
82-87 [sagooo (AO)G Outboard panel LE sweep 2, 18
88-93 |sAgo2s (A.25)¢ Outboard panel quarter chord 2, 18
sweep o
94-99 [sAg050 (A.SO)G Outboard panel half chord'sweep 2, 18
100~-105 [SAZ100 (AI.OO)¢ Outboard panel TE sweep 2, 18
106-111 sAvsi (Am)l User specified inboard panel 2, 18
. sweep
112-117 }sAvsg (Am)ﬂ User.specif?ed outboard panel 2, 18
sweep
118 A Overall taper ratio 2, 18
119 ARIP S, Area of exposed inboard panel 2, 18
120 A, Overall aspect ratio . 2, 18
121 CBARI E’l ‘ Inboard panel theoretical MAC 2, 18
167
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VARIABLE DEFINITION OF DATA BLOCK "AHT"

tocation VAR E N Smeot O] eoarcom. COMMENTS / DEFINITIONS OVERLAY]
122 CBARR E} H.T. mean aerodynamic chord 2, 18
123 ci 4 b,1.3.4 JAspect ratio classification 2, 1§
124 (|+C|)x Aspect ratio classification 2
cos ALE
125 AHT (128)/AHT (124) |Aspect ratio classification 2
126 (uo)M=o Inviscid zero lift angle of 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 H.T. 0
130 7} Y distance from vehicle center |2, 18]
line to MAC of inboard panel
131 CLALPA cla User defined Cza 0
132 CLMAX C: User defined Cp 0
_“max max
133 YG Y distance from vehicle center |2, 1
line to MAC of outboard panel
134 ALPHAO 4 Zero lift angle of attack 16
135 DAOQT Aao/O Change in s due to wing twist 16
136 Y Y distance from vehicle center |2, 1§
line to total wing MAC
137 AOMEAO (°0H)/“o 4,1.3.1 | Figure 4,1,3.1-5 16
138-143 |swarp Mg 2,14
144 daCy bo1.,3.4 JFigure 4,1,3,4-21b 16
y e igure b.1.3.4 6
145 chax/ Figure 4,1,3.4-2]a 1
Cmax
146 C, x 16
max
AHT (145)
147-152 JALCLMX (ce)chax (achax-ao), degrees 16
153-158 JAEJ (ae)J (aJ - uo), degrees 16
159 ¢, Lo1.3.4 JFigure 4,1,3,4-24b 16
160 (I+C2) x b,1.3.4 16
Atan.‘\lE
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VARIABLE DEFINITION OF DATA BLOCK “AHT"

q [VARIABLE [ENCINEERING] DA . _
LOCATION FYAAME | symeorL | merencort COMMENTS / DEFINITIONS OVERLAY
161 X X distance from H.1. apex to 2, 18

H.T. MAC quarter chord
162 [cne ng by */b% 2, 18
163 Inboard theoretical panel aspect}2, 18
ratio
164 AY? Ceometric parameters for fic- 2,18
' N ticious outboard panel of
165 ‘bo*’z) straight tapered H.T.; used to 2, 18
166 Cb' calculate H.T, pitching moments |2, 18
167 (S'*)' - 12, 18
168 (Al*)' 2, 18
169 (xa*)' 2, 18
170 n 33
7 (CLa)l Inboard panel lift curve slope 16
172 (CLQ)' Outboard panel 1ift curve slope | 16
173 aX.q 2, 22
174 TEVC (t/c), User defined thickness ratio of |2, 18
. inboard panel, or total wing
175-180 |SATCM (1) t/c max H.T. sweep at the maximum thick~{2, 18
ness chord station
1181186 |saTcwg I(A)t/c Outboard panel sweep at the max-|2, 18
imum thickness chord station
max]'
187-192 [saTeMt  [[(A) t/x Inboard pane! sweep at the max- |2, 18
" max] imum thickness chord station
. .
193-194 UNUSED
195 Xa X distance from H.T. apex to 2, 18
LE of total H.T. MAC
169
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VENTRAL FIN PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AVF"

VARIABLE |ENGINEERING| DATC
LOCATION | VARIABL W SYmMBOL | REFERCOCE | COMMENTS /DEFINITIONS OVERLAY,
1 ARIPE $,* Exposed inboard V.F. area 2, 18
2 ARGPE Sa* Exposed outboard V.F. area 2, 18
3 ARGVAL o Exposed V.F, area 2, 18
4 ARREF S, Theoretical V.F. area 2, 18
5 ASPIPE A* Exposed inboard V.F. aspect 2, 18
ratio
6 ASP@PE A * Exposed outboard V.F. aspect 2, 1§
¢ ratio
7 ASPEVL Ax Exposed V.F. aspect ratio 2, 18
8-9 UMUSED
10 CHRODRE C.* Exposed V.F, root chord 2, lé
=14 UNUSED
15 MACIPE- ZI* Exposed V.F. inboard MAC 2,1
16 MACPE ?:‘w* Exposed V.F, MAC 2, 1
17 MAC@PE Eb* Exposed V.F. outboard HAC 2, 18
18 NDTCP g* Effective exposed V.F. aspect , 18
ratio
19 SPTIPE ok AVF(23) /AVF(21) 2, 18]
20 UNUSED
21 SSPNBJ b, /2 Semi=span of inboard theoretical]2, 18}
panel
22 UNUSED
23 SSPNEX bb*lz Sami=span of inboard exposed 2, 18]
panel
24 UNUSED ,
25 A Theoretical V.F, Inboard taper |2, 1§
ratio
26 TRTIPE Ak Exposed V.F. inboard taper ratio|2, 18
27 TRT@E Ak Exposed V.F, taper ratio 12, 18
28 TRT@PE Ag* Exposed V.F. outboard taper 2, 18
ratlio
29 LENGTH * Exposed V,F. maximum overall 2, 1
length :
30 XCNTEX Xt 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 [ng',;*;g'{'NG RErERe e COMMENTS,/ DEFINITIONS. OVERLAY]
31 YCNTEX 7;* Exposed V.F. Y distance from 2, 18
body to MAC of total V.F. .

32 YCNTIE 'Y-l* Exposed inboard panel Y distance{2, 18

from body to inboard MAC

23 YCNT@E 7&* Exposed outboard panel Y dis- |2, 18

tance from body to outboard MAC

34 SAE000 Ao* Exposed V.F. LE sweep angle,’ 2, 18

degrees; effective LE sweep
angle for non-straight wings.

35 Ay* Angle in radians ' 2,

36 SIN AO* Trignometric Sine of Ao*_. 2,

37 cos Ag* Trignometric cosine of Ag* 2,

38 TAN A% Trignometric tangent of Ag* 2,

39 . (8g*)¢ Test value used in Sub, ANGLES |2,
4o-45 |SAE025 A*.15 Exposed V.F, quarter chord sweepf 2,
46-51 |SAE0S50 A* 50 Exposed V.F, half chord sweep™ |2,
52-57 |[SAE100 M oo Exposed V.F. TE sweep 2,
58-63 |SA1000 (Ao) Inboard panel LE sweep 2,
64-69 |[sA1025 |(a 25). , inboard panel quarter chord . 2,

* sweep ‘ -
70-75 |SA1050 (A SO)I Inboard panel half chord sweep |2,
76-81 |SAt100 (Al oo)l Inboard panel TE sweep 2,
82-47 SAg000 (AO)G | Outboard panel LE sweep 2,
88-93 {sago2s |(r ,.) Outboard panel quarter chord 2,
«25°@
sweep .
94~99 Isagoso | (a SO)G Outboard panel half chord sweep | 2,
100-105 {3A@100 (A‘ OO)G Outboard pane! TE sweep 2,
106=111 [SAVSI (Am)l User specified inboard panel [.2.1
: sweep
112=-117 |sAvsg (Am)’ User specified outboard panel »2,1
sweep .
118 _ A Overall taper ratio R
119. ARIP S| Area of exposed Inboard panel 2,
120 Aw Overall aspect ratio 2,
121 CBAR| <, Inboard panel theoretical MAC 2,
171

e




VARIABLE DEFINITION

OF DATA BLOCK "AVF"

LOCATION [ YA A E N ot O | rerercuce COMMENTS /DEFINITIONS OVERLAY
122 CBARR E} V.F. mean aerodynamic chord 2, 18
123 ¢l Cl bo1.3.4 JAspect ratio classification 2, 18
124 (I+Ci) X Aspect ratio classification 2
cos ALE
125 AVT (128)/AVT (124) |Aspect ratio classification 2
126 (and e inviscid zero lift angle of 0
0'M=0
attack
127 (acL ) Inviscid max lift angle of C
max attack
M=0
128 AR classification factor o i
129 RNFS Re Reynolds number of V.F. 0o ¢
130 7} Y distance from vehicle center |2, 18
line to MAC of inboard panel
131 CLALPA Cop User defined Cga
132 CLMAX E}max User defined Comax
133 Yﬂ Y distance from vehicle center |2, 18
136 - line to MAC of cutboard panal
“i3u-137 UNUSED 2, 18
138-143 [SWAFP Mgy %,2
144-160 UNUSED
161 ik Distance from V.F. upex to V.F, | %, 18
. MAC quarter chord
162 CNB “e by #/b* , 18
163 Ay Inboard theoretical panel aspect] 2, 1§
| ratio
164 AY' Geometric parameters for fic- 2, 18
6 x/9)1 ticious outboard panel of
165 (bO /2) straight tapered V.F,; used to 2, 1§
166 C,' calculate wing pitching moments | 2, 13
167 (SE*)‘ 2, 1Y
168 (AB*)' 2, 18
169 (AG*)' ' 2, 18
170-173 UNUSED
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VARIABLE DEFINITION OF DATA BLOCK "AVF"
F‘ tocarion [VAULRE [Fombor © QE%IES& COMMENTS /DEFINITIONS OVERLAY
174 T@VC (t/c)l ' User defined thickness ratio of [2, 18
i inboard panel, or total V,.F.

175-180 |[SATCM (A) V.F. sweep at the maximum thick-|2, 18

ness chord ~ ation’

f t/c max

§ .

i 181-186 |[SATCM@ [(A)t/c ‘ Outboard panel sweep at the max-|2, 18
t ;

max) 4 | imum thickness chord station ‘
187-192 |[SATCMI [(A)t/* Inboard panel sweep at the max- |2, 18 |
- imum thickness chord station :
max]l . ‘ i
193-194 UNUSED ;
195 Xa X distance from V.F., apex to LE |2, 18 :

of total V.F. MAC
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VERTICAL TAIL PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AVT"

20 S eSS sas Tl SRS RS RLT aeS 1 E anf aen el

LOCATION [VARIABLE ST MEGUNG] aTcom. com@«ems[oermmom overiay,
1 |AwiPe 5y Exposed inboard V.T. area - 2, 18
2 AR@PE Sa* Exposed outboard V.T. area 2, 18
3 AR@VAL Sr* Exposed V.T. area 2, 18

o4 ARREF‘ Sr Theoretical V.T, area 2, 18
-5 ASPIPE A'* Exposed inboard V.T, aspect . 2, 18

‘ ratio
6 ASPEPE Ag*' | Exposed outboard V.T. aspect 2, 18
ratio »

7 ASP@VL AF Exposed V,T, aspect ratio 2, 18
8-9 . UNUSED

10 CHRDRE C.* Exposed V,T. root chord 2, 18

11=14 UNUSED _

15 MAC I PE E‘l* Exposed V.T. inboard MAC 2, 18

16 MAC@E E;* Exposed V.T., MAC 2, 18
17 MAC@PE 'E,* Exposed V.T. outboard MAC 2, 18
18 NDTCP o% Effective exposed V.T. aspect 2, lé

. ratio )
19 SPTIPE ryk AVT (23) /AVT(21) 2, 18
20 UNUSED

3 SSPNB@ tb/Z Semi=span of inboard theoretical|2, 18

v panel

. 22 UNUSED

£ 23 SSPNEX bb*lz { Semi=span of inboard exposed 2, 18

. panel

‘24 UNUSED o
25 A, Thegretical V.T.‘inboard taper |2, 18

ratio .

26 [mmiee | g Exposed V.T. inboard taper ratio|2, 18
27 TRTEE Aw* Exposed V,T. taper ratio 2, 18
28 TRT@PE Aa* Exposed V.T. outboard taper 2, 18

ratio .
29 LENGTH L% E-posed V,T, maximum overall 2, 18
4 length
30 |xenTEx | ¥ X distance from V.T. apex to 50%|2, 18
V.T. MAC ' :
174
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. VARIABLE DEFINITION OF DATA BLOCK “AvVT"

4 VARIABLE [ENGINEERING] DAT
I LOCATION | YACAME | SYMBOL | RertRcacE COMMENTS /DEFINITIONS OVERLAY,
31 YCNTEX Y Exposed V.T. Y distance from 2, 18
body to MAC of total y.T.
, 32 YCNTIE 7}* Exposed inboard panel Y distancej2, 18
’ - from body to inboard MAC
; 33 YONTEE | Y Exposed outboard panel Y dis- |2, 18
. tance from body to outboard MAC
; 34 SAE000 Ag* Exposed V,T, LE sweep angle, 2, 18
. degrees; effective LE sweep
- angle for non=-straight V.T.
: 35 Ap* Angle in radians
j 36 SIN A % Trignometric Sine of'Ao*
§ 37 COS A Trignometric cosine of A #
‘ 38 TAN Ay* Trignometric tangent of ho*
' 39 (Ag*); Test value used in Sub, ANGLES
: 4o-45 |SAE025 L Exposed V.T. quarter chord sweep
, 46-51 |SAE050 A% 50 Exposed V.T. half chord sweep
; 52-57 {SAE100 A% 00 Exposed V.T. TE sweep
§ 58-63 [SA1000 (Ao)l inboard panel LE sweep
i 64=69 |sAa1025 |[(a 25)l Inboard panel quarter chord
n ¢ sweep C
70-75 1SAt050 |(a 5°)| Inboard ganel half chord sweep
76-81 {sAl1100 (A 00’ Inboard panel TE sweep
82-87 |sAg000 (AO)G Outboard panel LE sweep
Z 88-93 |SAgo025 | (A ZS)E Outboard panel quarter chord
¥ * sweep A
g 94=-99 |[sAgo50 | (A 50)0 Outboard panel half chord sweep
! [ro0-105 [sAgloo (A, o0)y Outboard panel TE sweep '
r, 106=111 [SAVSI (), User specified inboard panel  §,2,1
| ; sweep .
i 112=117 |SAvVs@ (Am)ﬂ User specified outboard panel fi,2,1
T A sweep 1
; 118 A Overall taper ratio
i 119 ARIP SI Area of exposed inboard panel
% 120 A, Overall aspect ratio
% 121 CBAR| <, Inboard panel theoretical MAC
i 175
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VARIABLE DEFINITION OF DATA BLOCK "AVT" '

VARIABLE [ENGINEERING] DAT ;
LocaTion ¥R I VB0t | rereac oM, - COMMENTS /DEFINITIONS  [oVERLAYY,
122 CBARR E}- V.T. mean aerodynamic chord 2,1 RK
123 cl ¢, 4,1.3.4 JAspect ratio classification 2,18
124 (1+c)) x Aspect ratio classification 2.
cos ALE :
125 : AVT (128)/AVT (124) Aspect ratio classification |2 '
126 (ao)M=O Inviscid zero 1ift angle of 0
-attack !
127 (acL ) I - |inviscid max 1ift angle of 0
max attack
M=0
128 ’ AR classification factor 2
129 |RNFs Re | Reynolds number of V.T. 1o e
130 - Yn - Y distance from vehicle center |2, 14 i
} line to MAC of inboard panel :
131 CLALPA Cga User defined Cg
132 CLMAX Comax User defined czmx 0
133 YG Y distance from vehicle center |2, |
, 136 7 line to MAC of outboard panel
; - [134-137 UNUSED 1 o 2, _18
| 138-143 [swarp Mgy ' | »2
. 144-160 UNUSED
| 161 Yk Distance from V.T. apex to V.T. |2, 18
i ] MAC quarter chord
i 162 |cNB ng R : 2, 1
163 A' Inboard theoretical panel aspect 2, 1
, | ratio
164 Ay? "] Geometric parameters for fic- 2,-1
ticious outboard panel of '
: */2) ¢
85 (bo /2) straight tapered V.T.; used to 2, 1 y
166 c ! _ calculate wing pitching moments | 2, 1
b ,
167 (s4%) " 2, 1 -
168 (Agi) ! 12,1
169 (ag#*) 2,1 ,
170-173 UNUSED ;
\ %
| ;
| b
i .
176 -
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VARIABLE DEFINITION OF DATA BLOCK "AVT*"

LOCATION |VARIABLE [ENCINEERING AP e COMMENTS /DEFINITIONS OVERLAY
174 TEVC (t/c)l User defined thickness ratio of |2, 18
inboard panel, or total V,.T.
175-180 {SATCM (A) V.T. sweep at the maximum thick-{2, 18
_ v t/c max ness chord station
181-186 [SATCM@ [(A)t/c Outboard panel sweep at the max-|2, 18
max] imum thickness chord station .-
187-192 |[SATCMI [(A)t/c Inboard panel sweep at the max- 2, 18
imum thickness chord station
. max]
193-194 . UNUSED
195 Xa X dictance from V.T. apex to LE {2, 18
: of total V,T, MAC
¢ .
: |
¥
3
£
é.
r
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FLIGHT CONDITIONS AND SUBSONIC WING ASRODYNAMICS
VARIABLE DEFINITION OF DATA BLOCK “8"

LOCATION [VARIABLE [ENCINEERING| & DATCOM, COMMENTS /DEFINITIONS OVERLAY
! MACH M Mach number
2 BETA B Mach number parameter
3-22 te),] Incompressible wing 1ift
M=0 coefficient
23-42 | ALSCHD | o asenp ¥ % 2, b
43 ACCLMX AL Maximum 1ift angle of attack 15
4y CCLMAX | €y Maximum 1ift coefficient i5
4s CNAARF (cNaa)REF 4,1.3.3 {Increment in C} at Cp__ » Ref. 15
46 (CDO)w Wing zero lift drag coefficient | 3
L7 (Cmo)w Wing zero lift pitching moment 3
coefficient
48 (CLQ)M=° Wing ‘incompressible lift curve 0
slope v
L9 ALPHOM | og Wing zero 1ift angle of attack | 15
at Mach
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SUBSONIC BODY
VARIABLE DEFINITION

T e e e e .

PARAMETERS
OF DATA BLOCK "Bp"

T e ——— —

VARIABLE |ENGINEERING| DATC
tocaTion | VAR AME SYM30L REFER ES@E COMMENTS /DEFINITIONS VERLAY
] 2 Total body length 4,6,
8
: 23
2 Xg X distance from body nose to max 4,6
max Cross section area
3 ) ax Body maximum Cross sectional 4,6
m area
4 S
Lhose
> nose : 2,6
6 o b.2.1.1 Body cross-sectional area at X° 6
7 bo2.1.1 [X station where flow ceases to 6
o .
be potential
§ /)y ) 1o
9 Kz-Kl 42,1, Figure h.Z.I,I-ZOa 6
10 (CDo)B Body zero 1ift drag coefficient 6
11 X - X-station of body nose 1
12-29 UNUSED nose N
\
30 (LA,_.,H 10
31 (LNF.)H 10
32 UNUSED
! 33 o6y Xeq :'
; 34-54 UNUSED
55 (2/R) g 4,6
i .
] 56 SB Body max. cross. area 4.6
i
f 57 Sb Body base area 4,6
58 (ax),, 10,28
; -] 59 (CDF)DB Body zero 1ift skin friction 4,6
drag coefficient based on smax
- 60 Cp Body zero 1ift base drag coef- |46
b .
ficient based on sRef
. 61 Coo Body zero 1ift drag coefficient | 4,6
based on s
v Ref _
: 62 (Cm ) Body zero 1ift pitching moment b7
5 o8B coefficient
63 (AXAC)H 10,28
: 64 (ZAC)H 10,28
;
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VARIABLE DEFINITION OF DATA BLOCK “BD"

o i Seetan e ki

10CATION {VARIABLE l‘"ﬁ’:ﬁg{'”c oM COMMENTS /DEFINITIONS OVERLAY
65 X, ]
66 ax, ‘| Distance from wing apex to LE of} 2,20

wing exposed root chord
67 Mg %oy z
68 _ 2 2
69 XAC 0
70 ZAC 0
71 (8Xpc)y 0
72 Lng 0
73 LAF 0
74 z, 1
75 (lalda) Body fineness ratio 4,6
76 n b,2.1,2 |Figure 4.2.1.2-35a 6
77 (“;)w User defined wing incidence 1
78 sin (ui)w 2
79 cos (“I)w 2
80 tan (ai)w 2
81 g 1,4
82 Z.0 Used defined Z.. 1
83 X/ 0,20
84 (AXcG)H 10,28
85 (db)max Max body diameter 4,6
86 dy Base diameter 14,6
87 dB I Body diameter 2
88 jbn e ax Be2:1:2 |Ean. ho2.1.2- 6
xo C
89 axy Distance from H.T. apex to LE
90 2R, of HT exposed root chord 4,6
91 (Re)g Y
92 Ceg Body skin friction coefficient | 4,6
93 S¢ Body wetted area
94 NALPHA
180
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VARIABLE DEFINITION OF DATA BLOCK "BD"

e feveahs i -,'wi

4
¢
i".

1OCATION [VARIAB. € 1"‘3;}‘%{'"5 REFERC oM COMMENTS /DEFINITIONS OVERLAY
95-114 (Co,) s 10
115-134 (Cme )jm | 4
135-154 (Cdcs‘x 4,2,1.2 |Figure 4.2.1.2-35b 6
155-174 (CLp) Potential flow lift term 6
175-194 =dS/dX 6
195-214 (CLV)J Vortex lift term 6
"215-234 (CDL)J ' 4,6
235-254 (cmCNP)JBM 4
255-274 ap . 2,20,
275 Sp Body Planform Area 25
276-295 '(CDN)NB Cp» € and C of body segment | 4,6,
296-315 (CLN)NB from nose tip to leading edge 19
31:-335 (cmN)WB of exposed wing
;;6-;:: :E::;:: CD' CL and Cm of body segment | 4 ¢,
376-395 (Cn ) from nose tip to leading edge | 19
N"HB of exposed H.T.
535 (b/2-b/2)| 7,20
536660 UNUSED
661-680 (CNV)JBA 4
681-700 (Cnp) jga 4
701=720| xdL x,LRef 4
721-740| 2PgL - Z'/LRef 4
741-760| zp 2 b
761 (XAC)H IO,Zj
762 Zyg 10,2

181
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BONY INPUT VARIABLES
| .
| VARIABLE DEFINITION OF DATA BLOCK "BDIN"
| 1ocATION | VARIABLE Ng::l:glma “g:;gscut COMMENTS / DEFINITIONS OVERLAY
1 NX Input via NAMELIST BODY
2-21 X X,
22-41 | © S,
42-61 Pi
62-81 Ri
82-101 | 2u ui
!
102-121 | 2L Z .
1
122 BNOSE
123 BTAIL
124 BLN iy
125 BLA Ly
126 DS d
S
127 TYPE '
128 METHOD
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FLIGHT CONDITIONS AND SUBSONIC HORIZOWTAL TAIL AERODYHAMICS

VARIABLE DEFINITION OF DATA BLOCK "BHT"

: VARIABLE JENGINEERING| Dar
tocation [VAL LR E N aTmMBor O] nerercore COMMENTS /7 DEFINITIONS bovencay
| MACH M Mach number 0
2 BETA 8 Mach number parameter 0
3-22 (ley),) Incompressible KT 1ift coeffici-| 0
' MO ent i .
-
23-%2 ALSCHD a Sscup * % Z;za,
43 ACCLMX °chax Maximum lift angle of attack 16
44 CCLMAX Clmax ' Maximum 1ift coefficient 16
‘OAS CNAARF (c““)aef 4.1.3.3 |lIncrement in C, at CL_“' ref. 16
46 (Cno)v HT zero lift drag coefficient 5
47 (c"!o)u NT zero lift Fitchlng moment 13
coefficient ‘
y
48 (ch)m HT lncoupre;s‘lblc l1ift curve (1]
. s lope i _
49 ALPHIM | og HT zero lift angle of attack at | 16
M i
Mach 1
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SUBSONIC WING PITCHING MOMENT PARAMCTERS

VARIABLE DEFINITION OF DATA 3LOCK "€

LOCATION "‘:’A‘:E“ ENSC;":\"E‘OT”G ”g:;gsgf COMMENTS /DEFINITIONS CveRLAY
l Cing CmOR bl bl fuser defined zero 1ift C 31
2 Cmg Loy, b1 |user defined zero lift Cp of 31

TP outboard panel
3 cmoH/CmcH-o Figure 4.1.4.1-7 31
4 8Cnm /0 bk Cm, Change due to unit wing 3
twist
5 Cmg bo1.4.1 Cr, 31
6 Xac/cr 4,1.4,2 |Distance from wing apex to the 31
a.c. in root chords
7 de/dCL 4,1,4,2 JEqn. 4.1.4,2-¢c 31
8 Cry bhor,b,2 31
9 Aw tan A‘\g 4o1,4.3 3
10 ‘Jtan Ag/é 4o1.4,3 31
" E‘/tdn ‘.~3 l’o'o“o3 3]
12 Af tan nb‘ 4,1,4,3 |inboard panel 31
13 tan AOI/E L,1.4,3 |inboard panel 31
14 8/tan Aoy 4,1,4,3 ]Inboard panel 31
15 A,Jtankl\oﬂ 4,1.4,3 . |Outboard panel 31
16 tan AoG/B 4,1.4,3 JOutbeard panel 31
17 8/tan Aoﬂ 4o1.4,3 [{Outboard panel 31
18 (xac/cr)l 4,1.,4.3 |inboard panel 31
i9 (Xac/cr)g 4.1.4,3 ]Outboard pane! 31
t
20 (X dg/ce | 4e1.4e3 31
21 g 4o1.4,3 |egn. 4.1.4.3-fF 31
22 (x o/C) |4.1.4.3 |Wing normalized X, at 90 degrecp 31
P cP
° angle of attack
a=90
23 C3 4,1.4,3 |Figure 4,1,4,3-21b 31
24 UeEg)A x| 401.4.3 3
tan Ag
25 A(XCP/cr)Z 4,1.4,3 |Figure 4.1.4.3-21b ¢ -22a 31
26 (XCP/Cr)I L.o1.4.3 |Figure 4,1.,4,3-21a
27 (XCP/Cr) b,1,4,3 JEqn. 4.1.4,.3-b 3!
cLMnx
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VARIABLE DEFINITION OF DATA BLOCK “C"

LOCATION | VARIABLE 5“8::‘:5TNG .3::28@: COMMENTS /DEFINITIONS RLAY
28 Sinchlnax hc'."o3 achax frm ‘.0103.‘. 3'
29 tanag, bo1.4.3 31
30 (XCP/Cr)' 4,1.4,3 |jEqn. b.1,.4.3-c 3
ref
31 sin o 4,1.4,3 31
32 COSs a' ".'oho} '3'
33 tan a, 41,4,3 3
34 A cos Ag 4,1,4.3 31
35 ltandi/ ho1.4.3 3
tanuchx"
36 aRef . ".'-.5.3 3'
37 4,1.4.3 |Aspect ratio index, Figure 31
| '0.'.‘0.3'2‘03
38 A(XCP/Cr)u 4o1,b,3 3
39 8(Xcp/C.) {4 bo1.4.3 | 31
40 4,1.4.3 |Stability index, Figure 31
! 4,1.4,3-22b
j Y A(XCP/C',) bo1.4.3 31
;' ~2 Aa “o'."g’ 3'
h3 A(XCP/Cr) 4,1.4,3 31
/aa
; b4 (xcplcr).: 4,1.4,3 31
i 4s UNUSED
; 46 tan agy b,1.4.3 31
/tan a
47 TEMP2 | tan 3L s 41,43 31
/tan LI '
48 crifr bor,4.3 3
49 (XCP/cr) 4.1,4.3 3
%ref v
50 ("cv’cr)s bo1.4,3 3
" %ref
185
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VARIABLE DEFINITION OF DATA BLOCK "C"

VARIABLE [ENGINEERING o
LOCATION | ™" A ME SYMBOL ,,5:;%22‘5 COMMENTS /DEFINITIONS OVER( AY
x L] L] L]
5 (Xep/C )y [He1.4.3 31
®ref
186
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i SUBSONIC HORIZONTAL TAIL PITCHING MOMENT PARAMETERS
: VARIABLE DEFINITION OF DATA BLOCK “CHT"
| R el e e e I
i . Cm.s C 41,41 |User defined zero lift C 33
. 2 C: "oR bo1.4.1 luser defined zero 1ift C:: of i3
TIP outboard panel -
3 (c"'o)ﬁ/(c“'o)n.o Figure 4.1.4.1-7 _ 33
b ACp /0 harba Cmo change due to unit HT 33
twist :
5 Cmg bol.b4,) Cm° N , 33
6 Xac/c bo1.4.2 |Distance from HT apex to the 33
a.c. in root chords
7 dc /dc,  [4.1.4.2 [Eqn. b.1.4.2-¢ . 33
8 Cnge 4,1.4.2 ' 33
9 A, tan A% 4o1.4.3 .33
10 tan A%/8 (41,43 - 33
1 B/tan A% | h,1.4.3 : 33
12 A} tan AOI bol.b.3 |Inboard panel . 33
: 13 tan A,,/8 b,1.4.3 |Inboard panel _ v 33
: 14 8/tan AOI 4,1.4.3 ]inboard panel - 3
: 15 Agtan A og b.1.4,3 Joutboard panel 33
16 tan Aw/B b.1.4,3 |Outboard panel ' | 33
17 8/tan A°¢ bo1,4.3 |Outboard panel - 33
18 (xac/cr)! 4.1,4.3 |Inboard panel 33
19 (xaclcr)l 4.,1.4,3 |Outboard panel 33
20 (xac)ycﬂ bol.h,3 33
21 d bo1.4.3 |Eqn, 4.1.4.3-F ' - 133
22 (xCP/cr) 4,1,4,3 |HT normalized Xep at 90 degrees | 33 \
' a=90° angle of attack v '
L. 23 ¢ bo1.h.3 |Figure 4.1,4.3-21b 33 \
24 (l+c3)Ax bo1.4.3 33 }1
tan Ag ‘
25 A(xcplcr) Lil.he3 (Figure ‘0.!.}5-.3-211) § =22a 33
26 (xCP/cr), bo1.4.3 |Figure 4,1.4,.3-21a 33
27 (xCP/cr) bo1.4.3 lEgn. b4o1.4.3-b ’ :33
c , ;
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VARIABLE DEFINITION OF DATA BLOCK “CHT"
tOCATION | VARIABLE I‘"g,;:‘:g'l'“c' rcON COMMENTS /DEFINITIONS OVERLAY
28 s‘ﬂuchax “010“03 ‘ “chax from h.‘oBch 33
29 . tachLmax ‘.. l 0“03 l 33
30 (xCP/cr) 4,1.4.3 |Eqn. b.1.k.3-c 33
ref . : ' i
3‘ Sin Qi "o'.kos ] 33
32 cos a; b,1.4.3 , 33
33 tan Gi ‘.oloh.B » 33
34 ‘ A cos A% bol.b.3 33
35 [tan /| 4.1.4.3 | 33 |
; ,
6 t;m‘:l-max“ .
37 1 4,1.4.3 [Aspect ratio index, Figure 33 :
] ‘ ‘D.l.".3"2‘03
38 Aj(xCP/cr)‘f 4ho1.4.3 _ : 33
39 Ai(XCP/cr)1 b,1.4.3 33
i 4o 4,1.4,3 ]Stability index, Figure ' 33
i | | » ho1.b.3-22b |
| * '
42 | Aa hol,b,3 33 L
“ 43 Afxcrlcr) hot.b.3 ) ' .33 u
; /s
b | xepre) | Berabe3 33 .
IS UNUSED o
46 tan agy | bo1.4.3 _ 33 j
/tan a |
47 TEMP2 [tan agy | 4.1.4.3 | 33 e
, /ta: @ of
48 ¢ /T, | 4143 ] N
49 (xcp/C,) | 414403 33 o
; %ref ,
i 50 (xp/C,) 5} Balobe3 . 33 '
ref ' ‘
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VARIABLE DEFINITION OF DATA BLOCK "CHT"

T AR gl BV 3l

VARIABLE [ENGINEERING| DATCOM
LOCATION | "aME | sTmeor | erencare COMMENTS / DEFINITIONS LAY
- 33
%ref
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SUBSONIC WING DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "D"

| LocaTion | VARIABLE I‘“&:‘ggﬁ'“c’ REPERCa COMMENTS /DEFINITIONS OVERLAY
} R! 3
; 2/k A(16) /ROUGFC 3
} S=‘=/Sr Ratio of exposed wing to refer=- | 3
! ence areas
: L R 4,1.5.2 |Figure 4.1.5.2-53 3 |
; ¢ !
: 5 R, 4.1.5.2 |Figure 4.1.5.2-53 3 |
6 (Ry) g 3 g
8 (Rigr)g A(201)%(R gp)y 3 %
9 (R gr) A(201)%(R ) 3 ;
10 Cf ‘ Wing skin friction coefficient 3 :
1 . ‘Cfl : Inboard panel skin friction 3 v
coefficient o
12 Ctg Outboard panel skin friction 3 R
, coefficient ' ! ,’;
13 - Rg 4,1.5.1 |Figure 4,1.5.1-28b 3 R
)
14 RL 3
16 (Rl)ﬂ 3
17 RN 3 :
18 (RN)' _ Inboard panel Reynolds number 3 i
: 19 (RN)G Outboard panel Reynolds number 3 i
| 20 CDO Wing zero lift drag coefficient 3
; 2t : (C00)| Inboard panel Cpg 3 :
22 (CDO)g Outboard panel Cpg 3 %
i . 23 (RLS)l Inboard panel Rlé 3
g ‘ 24 (RLS)¢ Outboard panel R ¢ 3 ‘o
; 25 (acp,), 3
26 RLer 3 §
- 27 ‘ Ry 3 ‘
28 A)/cos ALE : 3
29 R lhl.S.Z Figure. "’p].5.2'53 ’ 3 i
i
30 e “.‘05.2 Figure ll.l.5.2'i 3 i
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VARIABLE DEFINITION OF DATA BLOCK "D"

ENGINEERING

LOCATION | VARIABLE  [ERCINEER RS‘:‘LES& COMMENTS /DEFINITIONS OVERLAY
31 BA BA 3
32 BW BW 3
33 v 3
34 CDL : 3
35 Cp, 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 nOHT"

LocaTion [ VAR E 1 NBOL | REFERENCE COMMENTS //DEFINITIONS OVERLAY
1 R! . 5
2 2/k AHT (16) /ROUGFC 5
3 $4/S, Ratio of exposed HT to refer= 5
: ence areas .

C Ry 4,1,5,2 |Figure 4,1.5.2-53 5
5 Rl 4,1,6.2 |Figure 4,1,5,2-53 5
6 (RV)G 5
7 (R, 5
8 (RLER)G AHT (201)*(RLER)ﬂ 5
2 (R er)y AHT(201)* (R, gp) 2

10 Ce HT skin friction coefficient 5
n Cf Inboard panel skin frictio 5

coefficient :
12 Ceg Outboard panel skin friction 5

coefficient . '
'3 RI.S "o'oSn' Figure '_4.'05."28b 5
14 R, 5
15 (Ry), 5
17 RN . 5
18 (RN)I inboard panel Reyrolds number 5
19 (RN), Outboard panel Reynolds number | 5
20 cDo NT zero lift drag coefficient 5
21 A(CDO)| Inboard ?anel Cug 5
22 (Cuo)' Outboard ‘panel Cpg 5
2. (R ¢), Inboard pénel R s 5
24 (RLS)I Outboard panel R ¢ 5
25 (acpy ) ~ x 5
26 R er AHT (201)* (R, £p) | 5
27 RV 5
28 AX/cos ALE _ 5
29 R ".‘.5-2 Figure “o"0502-53 5
30 e 4.,1.5.2 |Figure 4.1.5.2-i S
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£V vn .
i o o .

VARIABLE DEFINITION OF DATA BLOCK “DHT" (

VARIABLE [ENGINEERING] DATCOM
ATION . ;
LOCATIO NAME SYMBOL REFERENCE COMMENTS /DFSINITIONS JOVERLAY| f

3] BA . | BA [
;‘ 32 sw | aw 5
33 v 5 >
34 C.DL 5 '
35 Cpy : HT drag coefficient 5
: 36-55 (Cp ), : HT induced drag coefficient 5
i

o,

Ll g

LR

"y e

Yo
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SUBSOHIC VENTRAL FIN DRAG PARAMETERS R

r i— A B bl S

v et ot anon b+ & Bk

[ I

VARIABLE DEFINITIOM OF DATA BLOCK "DVF" ' - : ? g
LocATiON | VARIABLE l"“g;’;‘ggﬁ'"c RErERere COMMENTS /DEFINITIONS oveaLay
R 8
L/k AVF (16) /ROUGFC 8
s*/S, Ratio of expoéed VF to refer- 8
ence areas ' '
b Ry b,1.5.2 |Figure 4,1.5.2-53 8
5 R, ho1.5.2 |Figure 4.1.5.2=53 8
6 (RV)G ‘ '8
7 (Rv)l 8
8 (Rgr)g 8
3 (Rigr)y 8
10 Ce V.F. skin friction coefficient 8
n Cf, Inboard panel skin friction 8
coefficient
12 Ceg Outboard panel skin friction 8
coefficient
13 Res 4,1.5.1 |Figure 4.1,5.1-28b" 8
14 R, ' 8
15 (Rg), 8
16 (Ry)g 8
17 RN 18
18 (RN)l inboard panel Reynolds number 8
19 (RN)' Outboard panel Reynolds number | 8
20 cno VF zero 1ift drag coefficient 8
2] (Cop) | Inboard panel Cp, 8
22 (Cgo)¢ Outboard panel Cp, 6
23 (RLS)l Inboard panel R ¢ 8
24 (RLS)G Outboard panel R, ¢ 8
. 25 (ACDL)J 8
26 RLER 8 ’
27 Ry 8
28 AX/cos ALE , 8
29 R b.1,5.2 |Figure 4.1.5.2-53 8
30 e 4.1.5.2 |Figure h.1.5.2-1 8
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VARIABLE bE?INITION OF DATA BLOCK "DVf"

LOCATION | VARIABLE [ENGINEERING RErERCOM, COMMENTS/DEFINITICNS ~ [OVERLAY
31 BA BA 8
32 BY 8w 8
33 v 8
35 Cp, . 'VF drag coefficient 8
36-55 (CoL)J VF induced drag coefficient 8
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SUBSONIC VERTICAL TAIL DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "DVT"

LOCATION | VARIABLE l‘"g,';‘gg‘l'”c o, 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
b Ry 4,1,5.2 |Figure 4.1.5.2-53 8
5 Rl 4,1.5.2 |Figure 4,1.5.,2-53 8
6 (Rv)¢ | 8
7 (Rv)I 8
8 (R er)g 8
9 (R gr)) _ , k!
10 Ce V.T. skin friction coefficient 8
N Cf| | tnboard panel skin friction 8
coefficient :
12 Ceg Outboard panel skin friction 8
coefficient
13 RLs 4,1.5.1 |Figure 4.1.5.1-28b 8
14 RL' 8
15 (Rl)l 8
16 (Rl)a 8
17 RN 8
18 (RN)" Inboard panel Reynolds number 8
19 (RN)G Outboard panel Reynolds number 8
20 CDO B VT zero 1ift drag coefficient 8
'ZIW ) - (Cpo)l 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 (ACDL)J 8
2. Rler 8
27 . Ry 8
28 A)/cos ALE . 8
29 R 4,1,5.2 |Figure 4.1.5.2-53 8
30 e 4,1.5.2 |Figure h,1.5.2=i 8
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| |
§ VARIABLE DEFINITION OF DATA BLOCK "DVT"
;
‘ LOCATION wn:u:&tt ENstl':tggzlmG "2::%3@: COMMENTS /DEFINITIONS RLAY] .
31 BA BA 8
j 32 BW BW 8
§ 33 v 8
34 CoL 8
i. 35 Co, VT drag coefficient 8
36-55 (CDL)J VT induced drag coefficient 8
|
1
' l
: B
y i
|
| |

!

E

{
é |
9 5
3
3
3
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SUPERSONIC DOWNWASH VARIABL_ES
VARIABLE DEFINITION OF DATA BLOCK "DWA"
LOCATION V*:'&?EE ]ENglxggnllNG REDFQL%S@E COMMENTS / DEFINITIONS OVERLAY|
1 MACH M Mach number 21
2 BETA [ Mach number parameter 2]
3 x(1) 2X, /8, b4, 21
4 x(2) ZXZ/Bbw L 4,1 21 5
5 Y(1) |2y, /bw b4, 21 g
6 Y(2)  [2Y,/bw [ AAl 21 ;
7 z(1) Zzl/bw 4. b, 21 i
8 | z(2) |2z,/bw bob 21 }
9-28 | ALPHA |a + a 21 ;
29-68 | zE [ (22/bw) ¢ f14 4010 21 |
1,2
69-70 OHB [2h/a6bw] L4, 21
71-108 | UNUSED 1,3
109-i28 DEPAVG (ae/aa)J 44,1 21
AVG
129-168 | sow (3e/3a) | J bt 21 3
’
169-188 | CLANL fCy 21
189-208 | M (MJ)H Mach number at horizontal tail 2]
209 ZWAKEC |Zw/C_ 21
210-229 | zcC 2, 21 :
[
230 DELQZ (Aq/q)g 21 :
231 DLE a6 ¢ 21 !
232 DELTAZ | a2z, 21 §
233 XSUR xSurvey 44,1 X at survey plane 21 f
234 THETA 8 L4 Shock wave angle, Figure 21 ;
b.b,1-73 ;
235" "7} DELTE GTE 21 ’
236 THETE eTE 2}
237 JDETCH 21
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DYNAMIC DERIVATIVE VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "“DYN"

LOCATION V‘m‘:;‘ ERNG EERING ne%:zgggs COMMENTS ,*DEFINITIONS ove: av
1 CMQMFB (cmq)be 7.1.1.2 JEqn. 7.1.1.2-b 43
2 CMQ2 (Cm.) 7.1.1.2 |Low speed wing pitching derlva~ | 43

q'M=.2 tive (M=.2)
3 UNUSED ,
4 CLG CLg 7.1.4,1 |Figure 7.1.b.1-6 43
5 F8N F8(N) 7.1.4,2 [|Figure 7.1.,4,2-9 43
6 CMgG Cmog "7.1.4,1 |Figure 7.1.4,1-6 43
7 CMADPP  |Cpie 7.0.h.2 Eqn. 7.01.4.2+b 43
8 F6N F6(N) 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 7.1.1.1 |Figure 7.1.1,1-8 43
1 CLQPWH cﬂq 7.1.1.0 |Eqn. 7.1.1.1-d 43
12 F3N F3(N) 7.1.1.1 |Figure 7.1.1.1-9 43
13 F4N Fy, (N) 7.1.1.1 [Figure 7.1.1.1-9 43
14 XACCRB xaC/E} 7.1.0.1 |From secFion holohe2 +3§2h,
5 cLawer fscy, 7.1.1.0 |Figure 7.1.1.1-10 (a-c) b3
16 CLAD2 (CL&)Z 7.1.4.1 |Eqn. 7.1.b4.1-c; Figures Ly
- -4 7.1.4.1-8(a~f)
17 FSN FS(N) 7.1.4,2 |Figure 7.1,1.2-8 43
18 FIN Fa(N) 17.1.4.2 |Figure 7.1.1.2-8 b3
19 FIIN Fl'(N) 7.1.4,2 [Figure 7.1.1.2-8 42
20 CMQPWH Céq 7.1.1.2 Cmq referenced to body axes wigh 43
the origin at the wing a.c.
21 (dc_/dc,) énviscid derivative pf €, due to| 43
M=0 L
22 CLADI (CL&)l 7.1.4,1 |Egn. 7.1.b,1-c; Figures Ly
7.1.4,1-8(a-f)
23 FIN Fr(n) 7.1.4.1 |Figure 7.1.4.1-7 by
24 F2N FZ(N) 7.1.4,1 |Figure 7.1.4,1-7 4y
25 F3X F3 (M) 17.1.4.0 |Figure 7.1.4.1-7 by
26 CHMAD] (Cma)' 7.1.4.2 |Wigures 7.1.4.2-13a thru 13p Ly
27 CAD2 [ (Cp.), 7.1.4,2 - b4y
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VARIABLE DEFINITION OF DATA BLOCK "DYN"

LoCATION | VARIABLE JENG IR NG| O eaCE COMMENTS /DEFINITIONS foveruar
28 LAMN N ‘INose taper ratio L6
29 LAMA A Afterbody taper ratio L6
30 LAMF F  IFlare section taper ratio 46
31 CNQPN (CN'q)N 7.2.1.1 A Hypersonic nose ch A L6
32 CNQPA (CN;)A -} 7.2.1.1 {Hypersonic afterbody CN§ 46 -
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 46

ref axis '
36 NF 7.2.1.1 Fl?re distance to moment ref L6
. ; axis
37 CMQPN (Cm'p)N 7.2.1.2 |Hypersonic nose Cmq L6
38 CHQPA  |(Cmg)y 7.2.1.2 Hypersonic afterbody Cp 46
39 CMQPF (Cm;)F 7.2.1.2 |Hypersonic flare Cmq L6
4o VB Va 7.2.1.2 }Body Volume 46
n CMQN (Cmq)N 7.2.1.2 {Egqn, 7.2.1.2-c, nose 46
L2 CMQA (Cmq)A 7.2.1.2 |Egqn. 7.2.1.2-c, afterbody 46'
“3_ CMQF (Cmq)F 7.2.1.2 |Ean. 7.2.1.2-c, flare L6
b | ASD  f(ade g bs
4s CLACLE (CL“&C =0 7.1.2.2 |Obtained from method of 4.1.3.2 | 45
46 cHpcLh [(dCn /g )| 7.102.3 [Ean. 7.1.2.3b 45
€ =0 '

47-66 CLA ckh . Wing, wing-body lift curve slope ks

67 ZEE Z 7.1.2.2 |Vertical distance between C.G. L5
and wing root chord
68 cLPcLP (Czp)"/ 7.1.2.2 |Dihedral effect, eqn. 7.1.2.2-b | 45
(Czp)vuo
69 cLPCL2 (cip)CoL’ 7.1.2.2 |Figure 7.1,2.,2-2h 45
2
70 BA@K BA/K 7.1.2.2 Figure 7.1.,2.2-20 4s
7 BCLPCL (aclp/v\) 7.1.2.2 |Figure 7.1.2,2-20 4s
CL=0
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VARIABLE DEFINITION OF DATA BLOCK “DYN"

e S x

~ : LocaTioN | VARIABLE [ ormeor ] crerom ~ COMMENTS /DEFINITIONS OVERLAY
i o , -
% 72‘9] DCLPD (ACED)DRAG 7.‘.2.‘2’ Eqna 7.‘.2‘2-c 1’5
! 92 CNPCLE | (Cnp/C) |7.1.2.3 [Eqn. 7.1.2.3-c b5
; ¢, =M=0
: L2 2
: 93 BEE 'ﬂ-H cos I/,7.1.2.1 Modified Mach number parameter 4y
(A o
% 94 coo Co, Zero lift drag coefficient L5
: 95 CNPTHE aC, /8 7.1.2.3 |[Figure 7.1,2.3-12 ' 45
: 96-115 | DCLDA 3/3alc, | 7.1.2.1 b
; ' tan a)” _
; 116-135 | DCODA  [3/3a(Cy= |7.1.2,1 [Terms of eqn. 7.1.2.1-d hs
: Cp.) .
i o
| 136-155 | pcadA  [asaa(c 2/ | 7.1.20 45
T % mA)
i 156-175 | KAY K 7.1.2.1 |Dimensionless correction factor b4s
; 176 cLPe | (Cy doo J7.1.2.1 [Roll damping without dihedral | 45
: : P LO at zero lift
: 177 DCYPG | (sCyp)v | 7.1.2.1 [increment in Cy, due to v 45
178 TRANS 7.1.2.1 Intermediate table lookup values| 45
179 CHANGE |. 1 7.1.2.1  |lfor Figure 7.1.2.1-9 45
1 180 cypeLm |[(Cy, /¢ ) d 7.1.2.1 [Zero 1ift (dCy,/dC,) at Mach us
? ¢, =0 .
181 TRADE 45
a ! 182 evretz [c, /6,2 |7.1.3.3 |Figure 7.1.3.3-6 us
: 183 CNRCDO |Cn /Cpy | 7.1.3.3 |Figure 7.1.3.3-7 - b5
4 0 L
- 204 TRENS 7.1.2,1 ;Intermediate table lookup values| 145
,' 205 CHENGE 7.1.2.1 |lfor Figure 7.|.2.1-1§ 45
- 206 CYPA  [Cyp/a 7.1.2.1 [Cyp as fla) \ 4s
f 207 CNPTAS [(Cpp/a)/ | 7.1.2.3 |Figure 7.1.2.3-14 45
. | tan A ¢ |
{ 208 CNPAL (Cnp/a)' 7.1.2.3 ||Terms of eqn. 7.1.2,3-f 45
- § 209 CNPAZ  |(Cq /a), |7.1.2.3 - 45
' ’ 201
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VARIATION DEFINITION OF DATA BLOCK "DYN"

LOCATION V‘:"AA:EIE_"N&:?OTNG Rggﬁg& COMMENTS /DEFINITIONS [ovERiAY
210 CNPA3 (Cnp/“)3 7.1.2.3 |Term of eqn. 7.1.2.3-f bs
21 CHPA (c,,p'/u) 7.1.2.3 |Result of eqn. 7.1.2.3-f ks
| BODY AXES
212 CNPAE (Cnp/a) 7.1.2.3 |Eqn. 7.1.2.3=e hs
Total ‘
213 CNPBA (cnpla) 7.1.2.3 |Resul t of egn. 7.1.2.3-g 45
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HORIZONTAL TAIL DYNAMIC DERIVATIVE VARIABLES

VARIABLE DEFINITINN NF DATA BLOCK “DVMH"

. s

\’:/ : tocaTion [V AR E [N Tmses O] aoATCOM COMMENTQ/DE:INV{ION% OVERLAY,
N ; 1 CMQMFB (cmq)be 7.1.1.2 JEqr. 7.1.1.2<b ‘ 43
i 2 CMQ2 (Cm )y 5 | 7.1.1.2 |Low speed H.T. pitching deriva- | 43
f a'M=.2 tive (M=,2)
' 3 UNUSED |
: 4 CLG CLg 7.1.4,1 [Figure 7.1.4,1-6 43
: 5 F8N FB(N) 7.1.4,2 |Figure 7.1.4.2-9 43
; 6 CHEG  [Cpy, 7.1.4.1 [Figure 7.1.4.1-6 43
: 7 CMADPP c;ag 7olobi2 [Eqn. 7.1.4.2-b 43
; ] 8 F6N Fg (N) 7.1.4,2 |}Figure 7.1.4,2-9 43
i 9 EPPBC EBC Jololal Figure 7.l.l.|:8 43
§ : 10 GBC Ggc 7.1.1.1 [Figure 7.1.1.1-8 43
' 1 cLQPuH foy ! 7.1.0.1 |Eqn. 7.1.1.1-d 43
12 F3N Fy(N) 7.1.1.1 [Figure 7.1.1.1-9 43
: 13 FUN - Fy (N) 7.1.1.1 [Figure 7.1.1.1-9 43
: 14 XACCRB |x_ /¢ 7.1.1.1 |From section 4.1.4.2 b3, bb,
; fee » 54
’ 15 CLQWPP faCy_ J.1.0.0 |Figure 7.1.1.1-10 (a=c) b3
16 CLAD2 (CL&)Z Jelobol JEqn. 7.1.4.1-c; Figures A
; 7.1.4,1-8(a~f)
£ 17 e Jrom) 7.0.4.2 |Figure 7.1.1.2-8 W3
% 18 F7N F7(N) 7.1.4,2 |Figure 7.1.1.2-8 43
1 19 FIIN Fr V) 7.1.4,2 |Figure 7.1.1.2-8 43
: : 20 CMQPWH Cmé 7.1.1.2 Cmq referenced to body axes with] 43
N the origin at the wing a.c.
.i 21 (dcm/dCL) énviscid derivative of C, due tef 43
e x -  M=0 L
o LI 22 CLADI (CLQ)] 7.1.4.1 lEqn. 7.1.b4.1-c; Figures Ly
% 7.1.4,1-8(a-f)
L ) 23 FIN Fy(N) 7.1.4.1 |Figure 7.1.4.1-7 by
f 24 FaN F,IN) 7.V.4.1 |Figure 7.1.4,1-7 b4y
: 25 F3X F3(N) 7.1.4,1 |Figure 7.1.4,1-7 44
é 26 cmadl | (Cpe), 7.1.4,2 {Figures 7.1.4.2-13a thru 13p L
27 CMAD2 | (Cpye), 7.1.4.2 L
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. VARIABLE DEFINITION OF DATA BLOCK “DYIH"

LOCATION [ VAR B E N e NG e acore COMMENTS /DEFINITIONS ovenLar]
28 LAMN N Nose taper ratio Lé
29 LAMA A Afterbody taper ratio 46 .
30 LAMF Flare section taper ratio 46
31 | (CNQPN (CNJ y 7.2.1.1 {Hypersonic nose ch 46
32 CNQPA (CNJ)A 7.2.1.1 |Hypersonic afterbody ch L6
33 CNQPF (CNq')F 7.2.1.1 [Hypersonic flare Cyg L6
34 NN 7.2.1.1 |Nose distance to moment ref axis| 46
35 NA 7.2.1.1 JAfterbody distance to moment 46

ref axis _
36 NF 7.2.1.1 |[Flare distance to moment ref 46

axis
37 CMQPN (Cm; N 7.2.1.2 |Hypersonic nose Cmq ke
38 CMQPA (Cmq')A 7.2.1.,2 |Hypersonic afterbody Cmq 46
39 CMQPF (Cmé £ 7.2.1.2 |Hypersonic flare Cmq 46 |
40 UNUSED
41 CHaN | (Emg)y, 7.2.1.2 |Egn. 7.2.1.2-c, nose "
42 CMQA (cmqu 7.2.1.2 |Egn. 7.2.1.2=¢c, afterbody 46
43 CMOF | (Cmg) g 7.2.1.2 |Eqn. 7.2.1.2-c, flare L6
L4 ALSD (a) ¢, =0 1 45
45 CLACLG [(C ). _o[7-1.2.2 [Obtained from method of 4.1.3.2 | 45
46 CNPCLM | (dCn /8g )] 7-1.2.3 [Ean. 7.1.2.3-b 45

CL=0

47-66 CLA Cpy H.T., H.T.-body lift curve slope1 45

67 ZEC z 7.1.2.2 [JVertical distance . etween C.G, 4s
and wing root chord )
68 CLPCLP 1(Cy )%/ |7.1.2.2 |Dihedral effect, eqn. 7.1.2.2-b | 45
(cyq 0 ) =0 ‘

69 CLPCL2 (Clp)CoL/ 7.1.2.2 |Figure 7.1.2,2-24 45
c 2 4
70 BAGK BA/K 7¢1.2.2 }Figure 7.1.2.2=20 s
7 BCLPCL |(8Cq /K) | 7.1.2.2 [Figure 7.1.2.2-20 ks

CL-O
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VARIABLE DEFINITION OF DAIA BLOCK “DYNH"

ENGINEERING

Location VAR E I ot O e reOM COMMENTS /DEFINITIONS OVERLAY
72-91 DCLPD (Aczp)DRAG 7.1.2.2 |Eqn. 7.1.2.2-c 45
92 CNPCLY (cnp/cL) 7.1.2.3 |Eqn. 7.1.2.3-c 45
CL=g=0 ) '
93 BEE G-M cos ]/27,1.2.1 Modified mach number parameter 4s
._ (e py)]
94 cDo CDO Zero lift drag coeffizient L5
95 CNPTHE [ac, /0 7.1.2.3 |Figure 7.1,2.3-12 45
96-115 | 0CLDA 13/da(C, | 7.1.2.1 45
tan a)
116-135 | DCDDA g/ag(CD- 7.1.2,1 erms of eqn, 7.1.2.1-d 45
D
135-155 DCADA 3/§a(CL2/ 7.1.2.1 45
TA)
156=175 | KAY K 7.1.2.1 |Dimensionless correction factor | 45
176 CLPG (Czp)\--=c 47.1.2.1 Roll damping without dihedral 45
L0 at zero lifg
177 DCYPG (ACYP)T 7.1.2.1 lincrement in Cy, due o v Ls
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
180 CYPCLM [(CYP/CL)ﬂ 7.1.2.1 %Zero life (dCyp/d( ) at Mach 45
CL=0 '
181 TRADE | 45
182 [cnReLz e, sc® [7.1.3.3 [Figure 7.1.3.3-6 45
183 CNRCDO |Cp /Cpg 7.1.2.3 |Figure 7.1.3.3-7 45
184-203 | COBB - |Cp, 7.1.3.3 Cpyvs C ks
204 TRENS 7.1.2.1 Intermediate table lookup values| 45
205 CHENGE 7.1.2.1 chr Figure 7.1.2.1-10 45
206 CYPA  [Cyp/a 7.1.2.1 |[cCyp as f(a) 45
207 CNPTAS (Cnp/a)/ 7.1.2.3 |Figure 7.1.2.3-14 45
tan ALE
208 CNPAT | (Cnp/a) | 7.1.2.5 liTerms of eqn. 7.1.2.3-f 43
209 CNPA2 (cnp/a)2 7.1.2.3 xT 45
205




VARIABLE DEFINITION OF DATA BLOL . "DYNH"

VARIABLE JENGINEERING

LOCATION | VARLABL e RE",;;%SQE COMMENTS /DEFINITIONS OVERLAY|
210 CNPA3 (c,,p/m)3 7.1.2.3 |Term of eqn. 7.1.2.3-f 45
211 CNPA (Cnp/a) 7.1.2.3 }Result of eqn. 7.1.2.3-f 45

BODY AXES

212 CNPAE (c,,p/a) 7.1.2.3 |Eqn. 7.1.2.3-e 45
Total o _
4
213 CNPBA | (C )gp 5




. SYMMETRICAL AND JET FLAPS INPUT VARIABLES
VARIAELE DEFINITION OF DATA BLACK “F"

‘LC»CAT!ON VA,%LA,,\BELE ENSCY"-:JgéRLWG REL;E;(E:SE‘E COMMENTS / DEFINITIONS oVERLAY
1-10 DELTA éF]ap Input via NAMELIST SYMELP
H 1 E ' 2)
1 PHETE tan(¢TE/_,. !
12 CHRDF1 C| i
13 CHRDF@ cfg
14 SPANF | b.l
15 SPANFg@ by
15 NDELTA
17 FYTPE .
18 : UNUSED
19-28 SCLD ac,
29-38 SCMD Acmf
39-48 CPRME | c;
49-53 CPRME@ cé
59 cB Cy
60 TC t/c
61 PHETEB tan(¢TE/2}
62 NT*PE
63 MU Cu
- &
64~73 DELJET Jet
74 JETFLP
75-84 EFEJET (6jet)Efr
85-94 CAPiNB cg
95164 | capgur c;f
g
. ~11! 3
105-114 | p@gBbEE F!ap)Z
A 115 DIBCIN (c?),
i 116 DZBCAT (cz)g'
117 TTYPE
| 118 CFITL _(cfi)_tC
; 11 CFOTC
; 9 i (Cfo)tc
120 BITC 3
j (bi ) tc
; 121 BOTC (bo)tc ¥
] 207
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VARIABLE DEFINITION OF DATA BLOCK "“F"

LOCATION v‘:,'::é‘ E~§t:§tonlmc- "%nga COMMENTS /DEFINITIONS OVERLAY|
122 | CFITT (cfi)tt Input via NAMELIST SYMFLP
1
23 CFOTT ((:f )tt
12% BITT (b °)

i‘tt

125 BOTT (b.)

- Vo'tt
126 8!
127 82
128 83
129 B4
130 0!
131 02
132 D3
133 cenre |(6e )
134 cemrr | (G

CMAX tt
135 KS k.
136 RL Ry
137 BGR 8 ﬁ
138 DELR Ar
208
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ASYMMETRICAL FLAPS
YARIABLE DEFINITION OF DATA BLOCK “F"
LOCATION V‘:‘r&li IENSC;;:JEE)RL'NG "D':':%SQE COMMENTS / DEFINITIONS OVERLAY
1-10 DELTAD | ¢ ‘ Input via NAMELIST ASYFLP
d/c .
n PHETE |tan(¢1./2) Y
12 CHROFI Cf'
13 CHROFE | Cfg
14 SPANFI b, '
15 SPANF@ b¢
16 NDELTA -
17 UNUSED
18 STYPE
19-28 DELTAL GL
29~38 DELTAR GR
39-48 DELTAS GS/C
49-58 | Xxsg@c Xs/c
1
59 XSPRME | x¢
60-69 HS@C hS/c ' .
209
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TRANSVERSE JET

VARTABLE DEFINITION OF DATA BLNCK “F"

VARIABLE [ENGINEER:NG

LOCATION | VARIABLE HEN G G D RenCE COMMENTS /DEFINITIONS OVERLA
1-10 TIME t Input via NAMELIST TRNJET
11 NT
12-21 FC Fc

22-31 - | APHA |
32 ME M,

33 Ise 'SP
34 SPAN b
35 PHE ¢
36 GP Y
37 cC c
- 38 LFP L
39-48 LAMNRJ v

210
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HYPERSONIC FLAP

VARIABLE DEFINITION OF DATA BLOCK “F*

y VARIABLE [ENGINEERING| DATCOM .
LocATION | VAR AL E N Eo. nsreaeﬁ@t : COMMENTS,/DEFINITIONS OVERLAY
1 ALITD h Input via NAMELIST HYPEFF
2 XHL Xt '
30 | rwem | T /T,
4 CF c f
S=14 HDELTA s £
15 LAMNR
16 HNDLTA Y
|
t
|
i
:
i
}
i 211
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SUBSONIC WING AND HORIZONTAL TAIL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "FACT"

VARIABLE

ENGINEERING

e et e L p i 1, R,

Location | VARLABL SYMBOL RE‘;@;EQQE COMMENTS /DEi INITIONS OVERLAY,
1 (b/2-b*/2) Exposed wing to total wing span | 7
/(b/2) ratio
2-21 'VB(w‘ 4,3,1.3 |Vortex interference factor for 7
! body vortex on wing panel
22-41 ¥ f2mavr 4.3.1.3 |Non-dimensional vortex strength | 7
42-61 IVw(H) k.h Vortex interference factor for |10
wing on horizontal tail
62-81 44,1 Eqn. h4.b4,1-c,d 9
82-101 b, b4, Eqn. 4.4.1-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/2)y 1. ratio
143-162 'VB(H‘ 4.3.1.3 |Vortex interference factor for 7
/ body vortex on horizontal panel
163-182 (“/2mavr) | %.3.1.3 |Non-dimensicnal vortex strerath 7
H.T. of H.T.
j
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SUBSONIC HIGH LIFT AND CONTROL PITCHING MOMENT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “FCH"

tocarion [VAR R E [N mEoL O] aersrcom. COMMENTS /DEFINITIONS OVERLAY
1 SWEEPB AB 37
2-5 B8@c (b/c)K 37
6 CAVG Cave 6.1.5.1 |Average wing chord 37
7-20 ETAK ng 6.1.5.1 |Spanwise station ratio 37
21-34 CLEALD (ch)K/ 37
] (@6)8,v6
35-48 | GDINBD (G/cS)l 6.1.5.1 |Inboard panel spanwise loading 37
: coefficient .
49-62 GD@UTB (G/é)ﬂ .} 6.1.5.1 |Outboard panel spanwise loading | 37
: coefficient
63-72 | ALPDEL (atS)AVG 6.1.5.1 |Flap effectiveness derivative 37
average
73~86 CK Cx 6.1.5.1 JActual chord at station K 37
87-100 |} DELTGD (G/d)¢ - |6.1.5.1 |lincrement in spanwise loading 37
coefficient
101=114 | KK K - 6.1.5.1 |Figure 6,1,5.1-26A 37
115-128 | XLE. (XLE)K - 37
129-142 | CF@C (c.,.) 6.1.5.1 |Flap chord to wing chord ratio 37
f/c’K .
at station K
143-282 pXxce AXCP 37
283-287 | DELCL | acC,
213
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SUBSONIC HIGH LIFT AND CONTROL HINGE MOMENT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “FHG"
LOCATION | VARIABLE |ENGUIEERING tacom 1 COMMENTS /DEFINITIONS OVERLAY,
1 CLATAY [(Co ) rneorly Ov1+3¢1 |From Figure §.1.1.2-8b 36
2 CHATHY (ch“)Theory 6.1.3.1 |Figure 6.1.3.1-11b 36
3 CHACHT |Cp /Ch, 6.1.3.1 | Figure 6.1.3.1-7b 36
b Theorly ‘ '
4 CHAP Chy 6.1.3.1 [Eqn. 6.1.3.1-a 36
5 CHAPP Chy 6.1.3.1 |Eqn. -6.1.3.1-b 36
6 CHAMAC | {cp )y 6.1.2.1 Ip. 6.1.3.1-5 36
~ 7 . BRATi# 6.1.3.1 | Balance ratio, Eqn. 6.1.3.1-d 36
i 8 CHBCHA | (Cp ) g, jarkeSe e3¢ | Figure 6.1.3.1-8 | 36 |
o, |
9 CHAPPB |Cpu 6.1.3.1 | p. 6.1.3.1-4 ' -1 36 i
. ) : Balange . e ;
10 CHDCKT [Chg/Chg | 6+1.3.2 |Figure 6.1.3.2-78 S} 36 g
o Theory . : ‘§
ﬁ N CHDTHY |Cp. 6.1.3.2 |Figure 6.1.3.2-7A 36 !
, . v Theory ‘ i
; 12 CHDP Cpo 6.1.3.2 |Ean. 6.1.3.2-a 36 i
, 13 | choep | cpn 6.1.3.2 | Eqn. 6.1.3.2-b ] 3 |
: 14 chomac | (cped,, 6.1.3.2 |Eqn. 6.1.3.2-¢ 36 |
FE 15 CHBCHD | (Cps) pajarlcedet+3+2 | Figure 6.1.3.2-8 | 36
/{ ‘ j 16 CHOPPB | (Chaw) g 1.ce : _ ‘ o 36
R : 17 DCHAZK | ACy 6.1.6.1 | Figure 6.1.6.1-15A : 36
o : o cos Ac/h]
-  }’ | 18 cBgcF |cl/cy ;
- 19 CFPCAP lct/c!
- 20 B2 B, 6.1.6.1 | Figure 6.1.6.1-16
21 KALPHA | K, 6.1.6.1 | Figure 6,1.6.1-158
22 DELCHA | ACh, | _ 4
) 23 COSHL | cos (AHL) Cosine of hinge line sweep
24 KDELTA | Kj 6.,1.6.2 | Figure 6.1.6.2-9B
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VARIABLE DEFINITION OF DATA BLOCK “FHG"

LOCATION

NAME

VARIABLE WENGINEERING

DATCOM

SYMBOL REFERENCE

COMMENTS /DEFINITIONS

JOVERLAY]

25

26-35

DCHD@K

DCHD

AC 6.1.,6.2
hg

248, K
coshe sy o Ani)
Ach5

F i gﬁre 6. l 'G.Z‘SA

36

36
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SUBSONIC HIGH LIFT AND CONTROL ASYMMETRICAL DEFLECTION VARIABLES

VARIABLE DEFINITION OF DATA BLNCK "FLA"

JOVERLAY]

LOCATION |VARIABLE [ENCINEERING] & arcOm © COMMENTS /GEFINITIONS
] SWEEPB | A 52
2 BCLOKI |[8CE /K], | 6.2.1.1 |Figure 6.2.1.1-23(a=c) 52
3 BeLOKY |[8c} /Klg | 6.2.1.1 [Figure 6.2.1.1-23(a~c) 52
4 BCLDAK fgCf /K [ 6.2.1.1 | 52
5 | cLoerM | cf 6.2.1.1 [Ean. 6.2.1.1-a 52
6-15 | CLOL TN Left wing lift effectiveness 52
16-25 CLDR (C25)R Right wing 1ift effectiveness 52
26-35 | KFACTR | K! 6.2.1.1 |Figure 6.1.1.1-40 52
36 - | seAckl | g 6.2.1.1 |[Spoiler sweep-back 52
37. THETAL | o 6.2.1.1 |See sketch (g) 52
38 DELETE | (8 )y ]6.2.1.1 |Eqn. 6.2.1.1-e, Outboard 52
39 DELET! | (84, |6.2.1.1 [Eqn, 6.2.1.1-e, Inboard 52
4o ETAIEFF| nccc |6.2.1.1 [Eqn. 6.2.1.1-d, Inboard 52
] ETAGEFF| ngece | 6.2.1.1 |Ean. 6.2.1.1~d, Outbo?rd 52
42 BeLDl  |lsc) /K1) 1 6.2.1.1 ; 52
43 BcLog  [scy /K1y | 6.2.1.1 ; 52
by ' UNUSED ;
4s KYAW K 6.2,2.1 [Figure 6.2,2,1-9 52
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FLIGHT CONDITION INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “FLC" -

tocation |VARRE® [ Svmboy | peoArcom. COMMENTS /DEFINIT:ONS OVERLAY

T

S RN s e

1 NMACH ‘ : Input via NAMELIST FLTC@N
2 NALPHA
3-22 MACH M
23-42 ALSCHD a
43-62 | RNNUB | v/
63 NGH
64-73 GRDHT h
74-93 PINF P
94 STMACH
95 TSMACH
96 TR

97-1156 | ALT
117-136 | TINF
157-156 | VINF v

157 wT
158 GAMMA Y
159 NALT v
160 Legp

O Rt

g
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SUBSONIC HIGH LIFT AND CONTROL LIFT COEFFICIENT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FLP"

LOCATION |VARIABLE [ENGINEERING oATcom COMMENTS / DEFINITIONS overiar]
1-5 | ETA ¢ 6.1.5.1 |JDimensionless span station 36
6-10 CHRD Cx 6.1.5.1 [Chord of wing at n, 36

11-15 | CF Cey 6.1.5.1 |Flap chord at n, 36

16-19 ALDAVG (uG)AVG E.1.k,1 figure 6.1.#.1-?, flap effect- 36

iveness derivative

20-23 | oke Ky 36

24-27 SWF Swe Wing avea affected by flap 36

28-32 cP cKl 6.1.5.1 ifé?nded wing chord qt station 36

H
33 CLgCLT [cp /Cy  laaii1.2 |Figure b,1,1.2-8A | 36
THEORY
34-38 | cLD@CT [cga/cle 6.1.1.1 |Figure 6.1.1,1-258 36
THEORY], |
39-43 | CLDTHY {(Cy,) 16.1.1.1 [Figure 6.,1,1,1-25A 36
THEORY, : , _
4i-53 [ DELCL2 [(aCq)c scd 6.1.1.1 |Figure 6.1.1.1-31A 36
o2

54-58 ) DALPDE |(8a/8), | 6.1.1.1 |Figure $.1.1.1-324 36
59 TRANSL Fley for trenslating devices 4
60 DELN4 an/b 36
61 CFUCA (Cf/C)AVG Average flap chord to wing .36

chord ratio

62-66 CFgC (Cf/C)K Flap chord to wing chord ratio 36

. Vs ﬂK
67-70 | ADCADS |(ag). / | 6.1.4.1 |Figure 6.1.4.1-8 36
(GS)Ct

71-80 } CFACT j(c*/c-1)x 36

swf/SR

81-90 DSCLMX Aszax Increment Is section max 1ift 36

91-100 | RK2 K2 36

101} RK1 KI 36

102 DCLMAB | (aC, ) | 6.1.1.3 [Figure 6.1.1.3-7 36

BASE
218
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ARIABLE DEFINITION OF DATA BLOLK “FLP"

PR ;h‘m“-"'(‘rrli.".v-‘é

LOCATION VA:'AA:ELE EN&TEERL'NG REDF;;%SZ«E COMMENTS /DEFINITIONS - [OVERLAY
103 RK3 Ky 36
104 KSWEEP K 6.1.4.3 |Figure 6,1,4.3-7 36
105-109 | ALPHAD (Gé)K 6.1.4.1 Insert of Figure 6.1.4.1-8 36
110-149 | DELCLA (ACQ)AVG Average flapped wing lift 36

increment
150-189 { ALDAG (ds)AVG 6.1.5.1 {Average of flap effectiveaness 36

derivative

219
— T T e . T e M I I T




3 GROUND EFFECT VARIABLES
i VARIABLE DEFINITION OF DATA BLOCK "GR"
‘ LOCATION | VAR ABLE [N NG REaCE © COMMENTS /DEFINITIONS OVERLAY
1 | L axX 4 1
2 oxgs2 [ax/(b/2) ; 11
3 H75CR" | h 75¢ 4,7.1 See insert of Figure 4.7.1-19 n
4 HW h B lu.7.0  |[Figure 4.7.1-19 n
5 HW@B2 h(b/2) b7 Figure 4.7.1-19 ' 1
6 HWCRA he /h 4,7 Height of wing root chord quar= n
R ter chord above ground
7 HWCBCR h(cR/lo/cR) _ 1
8 HWMACX He, . 11
HWMAC 4 H 4,7.1 Height of wing quarter chord n
above ground ‘
10 HTMACX HHCL 3
11 HTMACH Hy 4,7.1 Height of HT gquarter chord MAC R
above ground
12 R r b.7.1 Figure 4.7.1-16 | RN
13 SIGMA o h,7.1 Prandt] interference coefficient} 11
Figure 4,7.1-19
14 HWICBR | h/c, - 1"
: 15 T T b,7.1 Parameter accounting for the L1
. ' reduction of longitudinal velo-
z city; Figure 4,7.1-20
16 GROHT HG . 1n
'7"36 DALPHA (AGJ)GuB ‘.57.' Eqﬂo l‘o7o"a ) } n
37-56 | ALPHWG {(a )G g (o -tag) n
57 K K 4,7.1  |Parameter accounting for effec- | 11
tive wing thickness; Figure !
“070'-22 ;
58 X X 1 4700 Figure 4.7.1-14 : 1o,
59 Bw@B b&/b 4.7.1 Figure 4.,7.1-18a ' 1
60 BEFF bees b,7.1 Effective wing span; Eqn.h.7.1=c| 11
6"‘80 DDWASH (AEJ)G ".7.‘ Eqﬂ. l’.7.]-b ) 1
81-100 CLHT (Ciyy)y E(cL)WT- (cL)wB] n
101-120 | ALPHAT (mJ)GHT (o= (AeJ)G] n
121-140 | 8W 8 b,7.1 Figure 4.7.1-21 1
l 220




VARIABLE DEFINITION OF DATA BLOCK "GR"

tocaTion [VATABLE HENCINEETN O] woarcom COMMENTS / DEFINITIONS OVERLAY,
T41-160 | L@L@MI L/l -1 k7.1 Parameter accounting for effect | |l
N of image bcund vortex in lifu;
Figure 4.7.1-15 :
t61-180 | CLHTG | Ciyy ) ' - N
- ~ody -
181-200 | DCLWBS “(‘CLNB‘L)G (eLg)g = (Cryg)] 3
201 DXCP n-XaC/cR 4,7.3 see eqn, 4.,7.3~c ' B
- 1 \ -
202-221 | DCHWBG A(C,,WJ)G [(Crygg (Cny) 1
222-241 | cLgeds {57.3 ¢y, ' 1
choszAc/q
242 LH %y 4.7.3 Distance frum c.g. to quarter 1
: chord MAC of HT o
253 LHECBR 2 /c; 1
- p - 7 !
244-263 | DCLHTG A(LLHTJ)G (CLp)g = ()i !
264-283 | OCMHTG fal(Cq o )¢ Increment in C_ of HT due to i
J ground effects ; i
284-303 | DCOLWG |AaiCp,) lncrement in C, due to ground ! i}
J'6 D
effects )
¢
‘ )
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SUBSONIC HORIZONTAL TAIL-BODY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK ““4B"

LOCATION | VARIABLE I‘“gz‘gg'l"‘c’ AL reo, COMMENTS /DEFINITIONS OVER(AY]
i UNUSED
"2 KH(B) interference factor of HT on -7
body '
3 KB(H)‘ L?terference factor of body on 7'
) “lalue) Lift Curve Shoge of M 11 ’
5 . (CLh)B(H) ::::egg:vifsagpe of body in 7
6 (Cpg) wg HT-body zeio-1ift drag 7
7 kH(a) 7
8 K (H) 7
? (CLidu(p) 7
10 (cLi)B(H) 7
n (CLi)yg 7
12 (xac/'E)HB 7
13 X,/ g () 7,25
14 (X;c/cre)a(u) 7,25
15 (x;c/cre) p=0 7,25
16 cmoHB HT-body zero-1ift pitching momen 7
17 (CDO)HB HT-body zero 1ift drag 7
coefficient
18 Ryg 7
19 Rig . 7
+-20— (chax)wa | HT=-body maximum 1ift 7
21 (uchax)WB HT-body angle of attack of max 7
1ift
22 - HB (20) B (44) 7
23 HB(21)*B(43) 7
24-39 UNUSED
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HORIZONTAL TAIL INPUT.VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “HTIN"

tocation [VA AL E NG mEor O rerercOM, COMMENTS,/ DEFINITIONS overiay,
] CHROTP | ¢, Input via NAMELIST HTPLNF
2 SSPNGP | o %/2 - ‘
3 SSPNE bi/2
4 SSPH b/2
5 CHROBP [ C,
6 CHRDR c,
7 SAVS | (Ax/c)|
8 SAVS@ (Ax/c)a
9 CHSTAT | Xx/¢C
1Y UNUSED
) TWISTA o |
12 SSPNDD | (b/2) ¢,
13 - | DHDADI V'4§
Yy DHDADS Vg
15 TY®E | !
16 Tave t/c! Input via NAMELIST HTSCHR
17 DELTAY | aY |
18 Xgve (X/C)n;ax
19 CLI ¢ 1‘ ‘
20 ALPHAI atE
21=40 | CLALFA | c, .
n-60 |cmax | ¢y
max
61 cHg Cng
62 LERI (R g),
63 LERE (RLE)g
64 CAMBER
65 TOVCR [ (i/e)y
:6 X@vecg (X/C)maxo
7 cHeT (Cmo)g
68 cLmaxt [y )y |
69 cLang f(cg )0 Y

223
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VARIABLE DEFINITION OF DATA BLOCK "HTIN"

L IvaRIABLE [ENGINEERING] DATCO '
LocaTion | VAR AL JN ot | REFERENCE COMMENTS / DEFINITIONS OVERLAY
70 TCEFF (t/c)Eff input via NAMELIST HTSCHR
71 KSHARP K
72-91 XAC xac
92 ARCL
93 YCM (Y/€) x
94 CLD ’ (CL)Design
(Transonic
95-114 | RLPH %o '
- Q
135-154 § SEXT Sext
224
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HYPERSONIC CONTROL EFFECTIVENESS PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK “HYP"

VARIABLE [SNGINEERING] DATC
1ocaTion | VARIAS: iy REFERESZ\E COMMENTS /DEFINITIONS OVERLAY]
1-20 PAGPI P/Pu 6.3.1 Local pressure ratio upstream of] 42
interaction

21-40 | TABTI T /T, 6.3.1 Local temparature ratio upstream 42
@ 4 of interaction

41-60 | MALP My 6.3.1 Local Mach number upstream of - | 42

: interaction )

61-80 | RABRI | R /R 6.3.1 |Local Reynolds number ratio 42

@ upstream of interaction
225
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TRANSVERSE JET CONTROL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK “JET"

VARIABLE |ENGINEERING| DATCOM ,
LOCATION NAME SYMBOL ‘REFERENCE COMMENTS /DEFINITIONS OVERLAY
1 QINF qQ_ Free stream dynamic pressure 47
2 CFg Cfy 47
3 VE@A VE/a 47
4 FIMAX (FJO?max_ Ly
. ' PJHAX (PJG)max : : 4
6 DT dt Nozzle throat diameter, inches 47
7-16 | xcp Xep | 47
17-26 K K Amplification factor 47
}
i
!
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LOW ASPECT RATIO WING AND WING-BODY PARAMETER
VARIABLE DEFINITION OF DATA BLOCK "LB" -

T R MR BT AR AR A R Tt

LocaTION [ VA E [ o O] aerenc oM, COMMENTS,/DEFINITIONS OVERLAY
1 ALPHAO Ny 4.8.1.1 J]Angle of attack for zero normal 14
force
{ 2-21 | ALPHAP | o 5.502.2 | (a= apg) 14
: 22 KCCAZO 5.5.2.,2 |Eqn. 5.5.2.2-a 14
U
: (KL /ey catl2o
¥ 23 DKCKCC 5.5.2.2 Fi%ure 5.?.2.2-13 14
: , Ky /C}
‘ N'20 |
- slwren -
; 28 N‘Cal 20
; 24 KCKCC2 5.5.2.2 |Figure 5.5.2.2-12 _ 4
; :
¥ 1 |
! (Kzs/cN)zo
: Keg/CNlcatd2o
25 KYCN20 5.5.1.2 |Figure 5.5.1.,2-8 14
) .2 -
B L P
26 KLBCN@ 5.5.2,1 |Figure 5.5.2.1-8a ’ 14
: _ (K28N¢/Cﬁ)A
27 DKLCNB 5.5.2.1 |Figure 5.5.2.1-8 14
Ky,
! B‘ETEJ
: N
g B
3 28 cnaco | (c ) 15.5.2.2 14
¥ NacaL NO 4
g 29 CNC20 [ (C ! ]5.5.2.2 ‘ ' 14
a 3 Neay 20
; .
f’ 3 30 ACNAO 5.5.2,2 [cNa/c,;u cal]No 14
| ,;f 31 ACNA20 5.5.2.2 (cN/chal);_0 14
B %ﬁ 32 z z : . 14
] 3 |20 | ey, | 4
> gf_ 34 CNAO (Cng o ! 14
E 35-54 | ALPAPR | (a.)) Radians | 1h
g{i 55-74 CNP (C,;)J Wing, wing-body Cy referenced to} 14
B zero normal force reference
égn' plane \
’ §gu 75 SHAPEP 25g/mL (HB+BB), _ 14
% 76 CPB@PS CPBNO/[CpN/Z ﬂSB] 14

]
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VARIABLE DEFINITION OF DATA BLUCK "LB"

LOCATION | VARIABLE JEN G NG e COMMENTS / DEFINI TIONS OVERLAY]
77 DKLCNG 5.5.2.1 |Figure 5.?.2.3-8a 14
[ ] ]
Kigo/CN'a
78 KNBN@ K"‘B 50503.] Eqno 50503."3 l"
NO : :
79 XCPXC 5.503- 1 Figure 505.30"6 Il'
(XCP)P/xCentroid SBS
80 KYBN@ KYBNO 5.5.1.1 [Figure 5.5.1. 1-6 14
81 ~ " JUNUSED B
82 0X XCG/CR'XCP/CR- 14
83 cPBO  {Cp, (SB ' 14
Bnol SR
84 RN RfL 14
85 L@K L/ROUGFC 14
| 86 | cF ¢ 14
@ 87 CXOP ‘ci)uo 14
| 88 SFESR  |S./Sg 14
| 89 GE@PAR 5.5.1.2 |2(A) (s) g ] 14
— M3 LE
! R
E 90 DCXCXC (ACi/ACi Cal)zo 14
| 9l ACX [.349 (G50 1+LB(90) 14
| A
i 92 SHAPEB |BB2/ (HEVE ] 14
P 93 CP20¢0 |Cpp, /CPg 14
! 94 ACPBO Cpayq (CP2060-1) 14
95-114 | CxP (C)'()J Wing, wing=body Cp refersnced to| 14
’ zero normal force reference
. plane
115 CMO Cmg 14
116 XcPgc |x../C 14
CPT7R 4 taneD
117 BLUNTP l-[-7;--i 14
118 X@CRD (xcp/cn) 14
119 xgcre  [a(x.p/Co) d 14
120 X@CRT A(xcP/cR)t 14
. 121-140 | cMpP (),
i
i 228
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VARIABLE DEFINITION OF DATA BLOCK "LB"

LocaTion | VARLABLE [EN G NG eFEREnCE COMMENTS / DLFINITIONS OVERLAY
141=-160 | KYB (KYB)J 5.5.1.2 |Wing, wing-body side force 14
U ‘ derivative vs a'
161-180 | KNB (kn )', 5.5.3.2 |Wing, wing-body yawing moment 14
8 derivative vs a!
181-200 | KLB (Ky, )} 5.5.2,2 |Wing, wing-body rolling moment 14
8 derivative vs a'
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; LOW ASPECT RATIO WING-BODY INPUTS
VARIABLE DEFINITION OF DATA BLOCK “LBIN"
§ LocaTion [VARIESLE {‘“;‘;',:‘gg*g“G R v COMMENTS /DEFINITIONS  ~ OVERLAY
1 z8 Z input via NAMELIST LARWB
‘ 2 SREF SRef=SPlar |
: 3 DELTEP | 6,
§ 4 SFRENT Se
i 5 AR A
% 6 R3LE@B (RI/3LE)/t
: 7 DELTAL | 6,
8 L Lg
!
9 SWET Svet
10 PERBAS | P
1 SBASE S
12 HB h
13 BB b
14 BLF
15 Xeq Xee
* 16 THETAD 8
, i 17 RPUNDN
;“ 18 SBS Spg ‘
[% _ 19 SBSLB (SBs).zzB
%»' 20 XCENSB (xCentmic)SBS
3 2] XCENN, (xCentroic W 1 . '
3
i 230
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REFERENCE DIMENSIONAL DATA
VARIABLE DEFINITION OF DATA 5LOCK “OPTN®

[pR—

LOCATION | VARIABLE (ENGINEERING] DATCOM. COMMENTS,/DEFINITIONS OVERLAY] |
1 SREF Soef Input via NAMELIST @PTINS
2 CBARR | ©
3 RBUGFC K
) BLREF bRe P :
/
14 i \-
231
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i
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POWER EFFECT VARIABLES:

PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK “PW"

LOCATION | VARIABLE l‘”&:‘gg"l'”c’ RerEheatE COMMENTS /DEFINITIONS OVERLAY]

1-20 DCLT (ACL)T 4,6.1 increment in lift due to thrust, 13
Eqn. b4.6.1-¢c
21 xBARP | X, ' 13
22 DEUDA |3¢ /3a 4,6.1 Eqn. 4.6.1-m 13
23-42 pcLNe [ (aC )y 4.6.1 Eqn. 4.6.1-1 13
43-62 | pcLa (ACL)qP 4.6.1  |Eqn. b.6.l-t 13
63-82 | ocLaw (ac,), | 4.6.1  jEan. h.6.1-s 13
83-102 | DCLHQ (AcLH)q“ ' 13
103-122 | ocunp  J(ac ), | 4.6.3  |Ean. 4,6.3-b 13
123 DCMQ (ACm)qP 14.6.3  |Ean. 4.6.3-] 13
124-143 | oot © flac ), | 4.6.3 Eqn. h.6.3-e 13
14b-163 | ocuHQ  f(ac ) o b,6.3 Eqn. 4.6.3-] 13
164-183 | ocMHE | (aCm,) 4.6.3 Eqn. 4.6.3-1 13
184 SINAPX 13
185 PRPRD2 RPZ 4,6.1 Square of propeller radius i3
186 cT! ct, | _ ‘ 13
187 BSTI@2 b?/Z 4,6.1- Eqn. 4.6.1-0 13
188 SSTRI S 4,6.1 Eqn. 4.6.1-p 13
189 BSTEI2 | b, /2 4,6.1 Eqn. 4.6.1-0 13
190 CTIH CTiy 13
191 S3Té Sﬁ_i 4,6.1 Eqn. 4.6.1-p i3
192 SRATI® | Si, /S, h.6.1 See eqn. b.6.1-s 13
193 cnap80 | [(cy )pl | %.6.1 Figure 4.6,1-25a 13
KN=80.7
194 onap | ey )p | .61 |Ean. bu6.1e 13
195 . cl C, 4,6,1 Figure 4.6.1-26 13
196 €2 %2 4,61 Figure 4.6,1-26 13
197 pepoAP |oci/aa, | 4.6, fFan. 4.6.1-] 13
198 SRTPCH srt;/nkpz 5.6.1 VEqn. b.6.1-r 13
199 F \f 4,6.1 Propeller inflow factor 13
200 CaMBA1 4,6.4 nEF(c"“)s7£§‘ :533 )cos oy 13
. Sl’
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POJER EFFECT VARIABLES: PROPELLER POE!
VARIABtE DEFINITION OF DATA BLOCK "PH"
LOCATION | VAZIABLE ENGINEERING Rg‘g;gg;‘:‘e COMMENTS /DEFINITIONS VERLAY
201 cgnegd 13
202 CHSALH jcos ap 13
203 SIGSRH |S{./Spy 13
204 SIH (si),, 12
205 DCDAS (ACDO)S L6, 4 Eqn. b4.6.4-a,b 13
206 CDYPEW (CDO)PoweE L,6.4 Eqn. b4.b.4-d 13
on
207 RPNGB i3
208 AAK - k 13
209 EBROEP |e/cp 4.6.b See Eqn. h.6.4-i 13
210 DCMT (ACm)T 4,6,3 Eqn. b4.6.3-a 13
211 ASTARY A 13
212 TRPSTI N 13
213 XBRSRR | X 13
214 ALPHAT ar L4,6.4 po 4.6,4-3 13
215 ALPHAP ap L,6.4 P. 4.6.L-4 13
216 EP & b.6.4 13
5 217 SIKAP  Isin o 13
P 218 s Z 13
: 219 B1g2 b./2 13
! 220 COSAT | cos ag 13
221 SINAT  |sin ap 13
222 S| S, 13
223 TRI A 13
224 CBARLI E]i 13
225 SWEEPA | A% . 13
226 TRPSI ¥ 13
227 SCAPI S, 13
228 TRSE1 1 A% 13
229 CBSRY I Eg; 13
230 C@SSWA | cos l\i 13
i
233
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POWER EFFECT VARIABLES: PROPELLER POWER A

VARIABLE DEFINITION OF CATA BLOCK "PW"

ocanon | UAEHE [CHEEINCT ikt | commens, oemimons
231 AT@VCA 13
232 CMEIN 13
233 CM@2 13
234 CMO@VA 13
235 CMOTEQ 13
236 CMOI 13
237 8st 13
238 BS2 13
239 BS3 13
240 AK1 K, Nacelle or fuselage empirical 13
factor
24) DELALP Aa 13
242 DXHMAC AXH 13
243 ZHEFF ZH??: Vertical distance from HT mac 13
quarter chord to the slipstream
center line
244 ZHORP  Zy /R, 3
245 DQHEQ! [aq,/q, _ 13
246 ZHT 2y Vertical distance from the pro-| 13
T peller thrust axes to HT mac
quarter chord
247 ZHTORP | Zy, /R, 13
248 XCP xCP 13
249 DLk a2, 13
250 CNP CNP Propeiler normal force coef- 13
ficient
251 cLp CLp Propeller 1ift coefficient 13
252 EBAR € Effective downwash over wing 13
span
253 cLw CLw v 13
254 COLRAT (CDL)Powe# Power on to power off CDL ratio] 13
m ‘
ICDLijue
of f
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POWER EFFECT VARIABLES: PROPELLER POUER
VARIABLE DEFINITION OF DATA BLOCK "PW"

g, WA Y

VARIABLE JENGINEERING

; LOCATION | ""NaME | SYMBOL e COMMENTS / DEF NITIONS OVERLAY,
¢ _
E 255 coLPV | (Cp ) poer 13
! on
; 256 . EPGWR [€p ar on Power on downwash angle 13
K 257 | yrewe 3
; 258 STEP] 3
259-278 | ocuke | (ac ), 13
279-285 | ARGCS

235




POWER EFFECT VARIABLES. JET POWER
VARIABLE DEFINITION OF DATA BLOCK "py"

LOCATION VARIABLE ENSGY::::(E?TNG RE%;%S& COMMENTS / DEFINITIONS OVERLAY]
1 ATP aT' 30
2-21 COLT (AcL)_T 4,6.1 Eqn. 4.6.1=c (vs aT) 30
22 XBARIN | X\ 30
23 XINBCR i}N/E; 30
24 DEUDA 3¢ /3a 44,1 Eqn. 4.6.1-m 30
25 EPSLEN € 30
. 26 ATJ (aT)J 4,6,1 Eqn. 4.6.1-a 30
27-46 | DCLNJ | (ac )y 4,61 Eqn. 4.6.1-y 30
47 XEP X; J Longitudinal distance.from HT 30‘
: : mac quarter chord to jet exit
L8 JP ZJ Vertical distance from jet ex- 30
haust axes to HT mac quarter
chord
L9 XJP XJ tongitudinal di§tance.from jet 30.
. wake origin to jet exit
50 XHP X} Longitudinal distance from HT 30
mac quarter chord to jet wake
origin
51 AlIN - Free stream speed of sound 30
52 VIN - Free stream speed 30
53 TINGTS | T/T, 30
54 vVJPavI Vj/V@ 4,6.1 Figure 4.,6.1-29 30
55 ZJPERJS | ZY/R, 4,6,1 Figure 4,6.1-30(a=c) 30
56 DE Ae Downwash increment 20
57 ZJP@BH ZJ/bH 30
58 YT@B2H YT/(b/Z)h - T 30
59 DEB@DE |ac/ae 4,6,1 Figure b4.6,1-28 30
60 ZJPXHP | 2}/, 30
61 sRTPed | 71/ (x}) 30
62 ZJDEXH ZJAc/Xé 30
63 ceMP . 30
64 PTE@PI PTe/P°° 30
65 RJPERJ RJ/RJ 4,6,1 Figure 4,6.1~32a 30
236
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v e Y wwm_'_-wr
POWER EFFECT VARTABLES: JET POWER
VARIABLE DEFINITION OF T)AT.A BLOCK "pPHW"
LOCATION |VARIABLE IENgl:génlmc AR COMMENTS./ DEHNITIONS OVERLAY
66 RJP RJ '« _ Radius of equivalent jet orificel 30
67 DXP@RJ |aX'/R 4,6,1 Figure 4.6,1-32b 30
68 DXP ax! - 30
69 XePC | Xt 30
70 XHPC xg 30
71 TP z1 30
72 ZJPRIP | Z)/R} 30
73-92 DCLHE (ACLH)é 30
93 ZBART i} 30
94-113 | DCMT (ac ) | 4.6.3  |Ean. h.6.3-a 30
114 XL X ‘ 30
115-134 | DCMNJ (ACm)N 4,6.3 Eqn. 4.6.3-n 30 .
135 DLH ag, Y ‘ 30 5
136=155 | DCME (ac_ ), 4.6.3 Eqn. 4.6.3-0 30 i
(T
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PROPELLER A#D JET POWER INPUTS

VARIABLE DEFINITION OF DATA BLOCK "PWIN"

LOCATION [ VAR B E N I G e COMMENTS / DEFINITIONS OVIRLAY,
1 ALETLP P Input via NAMELIST PREPWR
2 NENGSP ne
3 THSTCP T
b PHALBC | Xp*

5 PhVLEC Z

6 PRPRAD Ro

7 ENGICT Ky

8 BWAPR3 ‘°P)0,3 R

9 BWAPR6 (bP)o°6 R

10 BWAPRY (bp)o.9 Ry

1 N@PBFE Ng

12 BAPR?75 (BP)0°75RP )

13 AIETLY T Input via NAMELIST JETPWR
14 NENGSJ ne

15 THSTCJ T

16 JIALZC X|N

17 JEVLEC z,

18 JEALEC Xq

19 JINLTA | A

20 JEANSL e,

21 JEVELZ v,

22 AMBTMP T,

23 JESTMP T,
24 JELL@C Yo

25 JETETP | Pr_

26 AMBSTP P

27 JERAD R, V
28 YP Yo fnput via NAMELIST PREP\R
29 CRAT

238
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L
SUPERSONIC BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “SBD"
LocATION | VARIABLE I‘“sc;,',:‘gg“l"“c RrERCOM COMMENTS /DEFINITIONS OVERLAY]
i 1 RLBP X 19,26
: 2 RLB R'B 19,26
) 3 RLBT ot 19,26
4 DN : dn 19,26
5 D1 d] 1‘02.]0] Pe kozglol-“ 19’26
6 D2 d, h2,1.1 |pe ho2.1.1-4 19,26
7 BETA 8 Mach number parameter 19
8 FA fA Afterbody fineness ratio 19
9 FB- fB Body fineness ratio 19
10 FN fN Nose fineness ratio 19,26
11 XCPLB XCP/Ré 4,2,2,1 |Figure 4,2,2,1-24 19
12 cMABC | (Cy oeog | 4020241 |Ean. Bi2.2.1-d 19
13 DELCMA | ACq, 19
14 THETAB eBoattail 19
15 DELCNA | aCy 19
16 TWETAF § 0c1.re 4,211 |p. bo2.1.1-4 19
. 5 17 CNAGC | (Cy )gcac 19
18 CNA CNa Body normal force slope, per deg 19,26
: 19 SB Sb Body base area 19
%‘ 20 sP Sp Body planform area 19
S ; 21-40 | ALSCHR | a 19
{ 11-60 | Mc Me, M sin a 19
f
:g‘ 6"‘8“ CDC Cch l’oZoloz . 19
; 81-100 | CFLOW |C4 S SinZe 4+241.2 |Cross flow lift term; eqn. 19
\ ] —— h,2,1.2c
a ‘ r
} - ! 101 XCPBLB XCP/E.BT 4,2,2,1 |Figure 4.2,2,1-24 19
x { 102 THETAF | o, 19
| ; 103 CMAP Cmt 19
/ 104 UNUSED
105 XC X Centroid of planform area 19
! c :
; 106 VB Vg Body volume 19
| )
: f 239
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an
.
i s
P { VARIABLE DEFINITION OF DATA BLOCK “SBD“
," LOCATION | VARIABLE "Ngz‘ggﬁ'”‘; REERCOM . COMMENTS /DEFINITIONS OVERLAY
| 107 | conzp [ (cpy,) or 19
. (CDA)
| 108 conz | Cpy, 19
i 109 UNUSED
‘; 110 CMA Cma Body pitching moment slope 19,26
| ‘ R SS Ss : Body wetted area 19,26
f 112 RNB Ry 19
P s RLCEFF | Ry 19,26
; , . 114 CF Ce : Body skin friction coefficient 19
i . . 115 COF Cds Body skin friction drag coef- 19,26
: ficient o
P e | comnF fop, Eéﬂf_ 19
R 17 COANC  [Cpp : | 19
118 CDAB 19
119 A |cp, 19
120 DMAX max 19
121 cDD ‘ 19
; 122 cPB €py, 13
_E 123 CoB Coy, 19
»i 124 cog Cog Body zero 1ift drag coefficient | 19,26
§ 126 CNANF | | 26
; 126 XCPLN  [X.o/2g 4,2,2,1 |Figure 4,2,2,1-24 26
127 THETAN ON 26
128 CNAN (CNa)N Nose normal force slope 26
4 129 CMAN (cma)N Nose pitching moment slope 26
; 130 THETAA | 6, 26
: 131 | cnmar 26 :
i 132 CMAAF 26 i
i’ 133 CNAA [ (CN,), - Afterbody normal force slope 26
134 CMAA (Cma)A Afterbody pitching moment slope 26
135 THETAT 98 26
136 CNATF 26
]
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e rora A A RN SR POy AT i S PR i

VARIABLE DEFINITION OF DATA BLOCK “SBD"

?7‘*???”?”‘%@*wﬂwﬂnqqmr&

A s
LR Y e

LOCATION | VARIABLE JENC RG] O henCE COMMENTS /DEFINITIONS OVERLAY]
137 CMATF | 26
138 CNAT (CNa) Body normal force slope 26
139 CMAT (Cmu',8 Body pitching moment slope 26
140 K K 4,2,1,2 |Eqn. 4.2.1.2-] 26
141-160 THETA ON 26
161-180] LX (2,0 1 Xy 26
|181-200 | INTGCN ‘o(KeJ)N'Nd(I'g) 26
201-220 | INTGCM ! ;(Ke Py (;.".) 26
221 RNN Ry B 26
222 CFINC Ce Inc 26
223 CFC@cCF ch/Cf 26
224 coPN | (Cpp)y, 26
225 coPA - |(Cpp), 26
226 cOPT | (Cpp)yg 26
227 coP Cop 26
228 (CNaN)wa 19,26
229 (CNgy) e 19,26
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SECOND LEVEL METHOD DATA PARAMETERS
VARIABLE DEFINITION OF DATA BLQCK “SECD"
LOCATION | VARIABLE [ENGINEERING] DATCOM COMMENTS /DEFINITIONS - OVERLAY
NAME SYMBOL REFERENCE
: ] (CEB/CL)V 5.1.2.1 , 35
2 (cgq/c MIRER | 35
3 | (c,,,B/cL)H Se1u2.1 | e
l 4 (nglc )y |5.1.2.0 » 35
| ‘ , ,
6 (czq/c Jygl 5-2.2.1 | 35
8 (Cﬁq’cL)nm 5.2,2,1 !' 35
B 1
. ? q |
| Me1 b
L 1 (Cogdygr | 4+5-31 | 35
?» M=,6 1
; ’ H-..7 :
. M=1.1 ' Lo ‘
| M=1.4 | ‘ :
. 15 D@NE ' ~ |F1ag if methods complete 35
16 DgL2 - Flag if methods applicable 35
17 (cp /6, 2) ] 4.1.5.2 35
18 (CIB/CL)V 5-].2.' Eqn. 5-].2.]"C 35
? 20 ’ (Cog/C )y | 5+142.1 |Ean. 5.1.2.0=¢ : 35
242
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VARIABLE DEFINITION OF DATA BLOCK "SECD"

VARIABLE [ENGINEERING] DATCOM Yl
LOCATION NAME W SYMBOL REFERENCE COMMENTS /DEFINITIONS JOVERLA

21 | (CR'B/CL)NB 5.2.2.] Eqﬂ. 502.2.""d 35
22 (CR'B/CL)HB 5.2.2.] Eqn. 5.2.20"‘d 35
23 (MD)BNHV 4,5.3.1 |Drag divergence Mach number 35

Lok ey
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SUPERSONIC HORIZONTAL TAIL-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SHB"

LOCATION | VARIABLE ENGINEERING ot COMMENTS /DEFINITIONS OVERLAY]
1 UNUSED
2 KKWB kHB 20
3 XACN (xac)N 20
b cbgws (CDO)HB’ Hf-body zero lift drag coef- 20
ficient
5 DD dBody 20,25
6 BETA B Mach number parameter 20
7 CLABW (CLa) B(H) 20
| 8 XACBW (xac/cr) s ) 20,25
9 FA fa 20
10 cLl C‘La, 20
N KBW Kg (H) 20,25
12-31 IVBW lVB(H)J | ‘ 20
32 RKBW 4,3.1.2 |Figure 4.3.1.2-11 20,25
33 cLaws | (Cy Jn(g) ' 20
34 FN fy - 20
35 KWB Ku(e) 20,25
36 XAC X, C/E'r 20
37 KKBW kg (H) 20
38 RLAP E; 20
39 XACA ‘4,3.2.1 |Figure 4.,3.2,1-37 20,25
40-59 | GAMMA |¥/2mav(r) ' 20
cre/2
60 TRING 20,25
61 XCPLN (xm,/cr)N 20

244
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SUPERSONIC PAMEL SIDESLIP VARIAGLES
VARIABLE DEFINITION OF DATA BLOCK "SLA"

10CATION | VARIABLE [ENCIMIERING REDF?YR(E:SEAE COMMENTS / DEFINITIONS OVERL AY

1 MACH M Mach number 23,32

2 BETA 8 Mach number parameter 23,32
3 X X 23
] DIHEQ FEquiv, Equivalent dihedral angle 23
5 QBC Q) 5.1.1.1 |Figure 5.1.1.1-6 |23
6 EBC E”(BC) 7.1.1.1 |Figure 7.1.1.1-8 23
7 CLPTPA (CED)TheO/ 7.1.2.2 Figure 7.1.2,2-25 23
8 cLp ¢ - 23
9 CLBD (CR, i‘ 23
10 FAY Zi 23
11 RKI K, 5.2,1.1 |Figure 5.2.1.1-7 23
12 RNH R, 23
13 RKRL KR2 5.2.3.1 |Figure 5.2,3.1-9 23
14 RH1 hl 23
15 RH2 h2 ‘ 23
16 S8S Sgg Projected side area of body 23
17 RKN Ky 5.2,3.1 |Figure 5.,2.3.1-8 23
18 P Zv'/ . 23
19 cLBZW (ACQB)Z 23
20 DCLB ACq, W 23
21 RKHBHL (KH(B))HL 5.3.1.1 [|Figure 5.3.1.1-25 (g@) 23
22 RKHB | Ky (p) : 23
23 DCYHWB | (£Cy, )y (vieh 23
24 RKVWB. 1K (g) 5.3.1.1 |Figure 5.3.1.1-25 (B-P) 23
25 | RKVB Kv(B) 5.3.1.1 Figure S5.3.1.1-25A 23
26 RKPVWB K; 23

W(B)
27 pevBv | (8Cy )y (e 23
28 RKVHB KV!HB) 5.3.1.1 |Figure 5.3.1.1-25 {B-P; 23
22 zZp Z, _ | 23
30 RLP %o 23
31 chav  H(ey,), ' 32
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SUPERSONIC HORIZONTAL TAIL PANEL SIDESLIP VARIABLES
vA%1ABLE DEFINITION OF DATA BLOCK "SLAH"

| Locarion VARIABLE ENCINEERING R e COMMENTS /DEFINITIONS OVERLAY,
1 MACH M Mach number 23,32
2 BETA 8 Mach number parameter 23,32
3 X X 23
4 DIHEQ vKuiv. Equivalent dihedral angle 23
5 QBC ’/Q(BC) 5.1.1.1 |Figure 5.1,1.1-6 23
6 EBC E"(BC) 7.1.1.,1 {Figure 7.1.1.1-8 ‘ 23
7 CLPTZA (Czp)Theo/ 7.1.2,2 Figure 7.1.2.2-25 23
8 | Cp P 23
9 CLBD (cgsi, 23
10 FALl Zw 23
1 RK1, Ki 5.2.,1.1 |Figure 5.2.1.1-7 23
12 RNN Ry 23
13 RKRL ng 5.2.3.1 |Figure 5.2.3.1-9 23
1L} RHI1 h' 23
15 RH2 hz 23
16 SBS Sgg Projected side area of body 23
17 RKN Ky 5.2.3.1 |Figure 5,2.3,1-8 23
18 ZwpP Z‘:‘ 23
19 CLBZW (ACQB)Z 23
20 DCLB ACy, " 23
21-31 UNUSED
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: SUPERSONIC WING VARIABLES
g . VARIABLE DEFINITION OF DATA BLOCK “SLG"
i 1 BETA 8 Mach number parameter 18,27
B 2 BOVERT [g/tanp . | 4.1.3.2 S 18,27}
3© | CNNNT oy /(Cy ) | 4.1.3.2 - 27
§ Theory
4 BCNA BCy, ho1.3.2 - 27
5 CNTHRY (CN‘a)'Theoryl"lJ'z 27
6 CHAA  fCy /A h.1.3.2 : 27
; 7 CHAI Cy 4,1.3.2 |{Ving normal force sloge, per 27
; a radian
¥
8 | DELTYT | av. 4,1.3.2 - 27
i DELTDT " 4.1.3.2 |Semi-wedge angle measured per- |27
; : pendicular to wing LE
% 10 TLE192 tanALE/I.SZ _ ’ 27
‘N 3 11 E E 27
S T 12 cc c 1 ‘ 27
13-32 | cwaAA ey ), [heleies 27
' 33-52 | ALPHAJ | o _ 27
E 53-72 coL (cDL)J 27
: 73 A2 A, 4,1.3.2 _ 27
74 S2 S2 h,1.3.2 27
, 75 CNARAP | Cy! 4,1.3.3 27
ua
' 3 ; 76 XACCRI (Xac/Cr){ Inboard panel 27
\- "IA.,‘ A ! : .
N n 77 enTev |(cn )y, | 27
B ; Theory _
r 78 XACCR@ J(x_ _/c ) Qutboard pane: 27
i ac’ r'@
= ; 79 feow | e s
\ ] 80 Cog CDL Wing zero lift drag coefficient |18
‘..l. ] _8] DRAGC A E..D.l:.[_P_] 18
‘\\ ) CLZ P+1 .
- 82 P P , 18
83 CFg cfg Outboard pancl 18
i 84 | cFl Cr, Inboard panel 18
! 4 .
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VARIABLE DEFINITION OF DATA BLOCK "SLR"

.. ,.-_,~.~’;z‘q;1,v~'ﬂ">n‘v.~jﬁ

ST S T I T P R N SIS 2 Y SIS

LOCATION | VARIABLE [ENGINEERING] O eacE COMMENTS /GEFINITIONS OVERLAY]
85 RN ch Outboard pancl 18
8o RNI Rcl inboard panel 18
87 coF  [opg 18
88 CF Cs 18
89 RLCBFF |Rg_ 18
90 RNH Ry, 18
91" CNAZ (Cuu)g Outboard panel 27
g2 CNA! (CNa)‘ Inboard panel 27
93 RMACH (M_L)a___o 27
97 DETACH 2}

95-114 UNUSED -

115 DETANG a* , 27
116 CNAAST cgau 4.1.3.3 27
117 DETALP Aa 27
llg CRBW (cr)BV 27
19 SBW  |Sgy 27
120 ARBY  |Agy 27
121 TAPBW XSH 27
122 cLEBW  f(C )y, 27
123 CRGLV (cr)g Glove component 27
!2% SGLV Sg 4,1.3.2 |Glove component 27
125 ARGLV Ag 4,1.3.2 |Glove component 27
126 BE be 4.1.3.2 }Extension component 27
127 cut (Cng/AY, [4e1.3.2 27

128 cH2 (Cy /A), | 4e1302 27
129- CNAE (c"a)E 4.1.3.2 |Extension component 27
130 CHAGLV (c"u)g 4,1.3.2 ]Giove component 27
131 CNABW [ (Cy )g,, | 4e1.3.2 27

132 CLEGLV (CLE)g 4,1.3.2 |[Glove component 27
133 RKL KL 27

134 XACCR [x_ /€ 20,27
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: VARTABLE DEFINITION OF DATA BLOCK “SLG"
3
1 LOCATION V‘,ﬁ'::éf f“g,‘;‘;g‘l'“c RE‘:?;%S'C“E COMMENTS / DEFINITIONS OVERI AY
i 135 DCMCL de/dCN 27
J 136 CMA t, |- 27
3 137 CNCNTI [CN:;/CN“ Inboard panel 27
THEO? | '
138 CNCNT@ [CNg/CrJa Outboard panel 27
; 139 THEO' @
139 CNATL | (Cyy ) Inboard panel 27
atheo !
140 CNATE | (Cy )m Outboard panel 27
. | 4THED
141 RKT. Ky 27
i
i
r
i
f |
|
3
1
1

g 3 T Pt ———— e
Lni . TR AN S o=

R I oo
RO L G R AR 2N Sk i e e
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SUPERSONIC HIGH LIFT AND CONTKOL VARIABLES
VAPIABLE DEFINITION OF DATA BLNCK "SPR"

LOCATION VA:'AA:ElE ENS':SE)RLING Rg:;‘égge coMMsnrs,/oeleuruoNs overtay]
I BETA 8 Mach number parameter 41,53
2 cl 1 6.1.3.1 12/8; po 64123017 41,53
3 | ¢, |6 |amtus?s@sh); pe 6u1.3.077 41,53
5 LAMHL L Hinge line sweep, deg 4 41,53
5 PHITE o1e TE cross secfion angle perpen- | 41,53

dicular to hinge line, deg
6 |« Ky 6.1.3.2 |1-(c,7c,) G55 41,53
SF Se Total flap area ' 41,53
CLRLF Ceg TE plain flap rolling effective-| 53
ness .
9 KHB Ky (8) 4.3.1.2 |Figure 4.3.1.2-128 53
10 KBH kB(H) 4,3.1.2 {Figure 4.3.1.2-12A 53
n YHS Vh 53
12 BCLDI CLog b 14,1 |see p. 6.1.401-11 41,5
13 BCLD2 | Cy} : h],S%
14 TANHL |tan A, 2 41,53
15 Kl Ky K3(1+RF+Rf ) LY
16 K2 K, K}(tan AHL) . 4
17 BCHD1 | Cs _ _ hl,S{
18 BCHCT | Chy 6.1.3.2 |Equ. 6.1.3.27e 41,53
19 CMDT Cmd TE flaps pitching moment effec- n
tiveness
20 cLD Cuy 6.1.4.1 |TE flaps 1ift coefficlent h
effectiveness

21-30 UNUSED . ,

31 CHRD (1) Wing chord at innermost flap n
station

32 TLEOB | 0,5
33 THLOB hl,sj
34 TTEOB ’ 41,53
35 TRTOFL Flap taper ratio iy
36 co : Wing chord at inboard location L)

: of flaps
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VARIABLE DEFINITION OF DATA BLOCK "SPR"

ocaron [vatzste el omcon T comenrs oermirions fovnd
37-44 PAM]= Pressure area moments calculated{ 4l
PAM8 from wing tip
45-52 FAMI=- Pressure area moments calculated| 4]
PAM8 . from wing root :
53 CHAT (0 P Hinge moment effectiveness for 4
4 ha’t/c=0 flat sided controls
g4 CHAF (c, ) Hinge moment derivative faor flat| 41
ha'Flat .
sided controls
55 AMA Ma Area moment about hinge line n
56 CHOELF | 2p, Hinge moment derivative for flat| 41
6 sided controls
57-59 CMDI- ACrs 41
CMD3
251
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SUBSONIC PANLL SIDESLIP VARIABLES
'VARIABLE DEFINITION OF DATA BLOCK "STB"

LOCATION "'.A:J":;EF"E EN&'&‘;;‘}"*G Rg‘;;‘ég& COMMENTS 7 DEFINITIONS %ovzam
! Zw 5.242,1 Vertical distance from center 29
line to the root chord quarter
chord
2 ﬂvi 29
2
3 nvgﬂ 9
]
4 Zw v . 29
5 (CL)y 5.3.1.1 . |Hethod of 4.1.3.2 17
6 (A)TVT 15.3.1.1 Isolated panel geometric aspect 17
ratio
7 K 5.3.1,1 |Figure 5.3.1.1-25 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
1 L Horizontal distance from the CG 29
P to quarter chord MAC of VT
12 2 Vertical distance from cznrer 29
P line to MAC of VT
13 AC28 17
14 c
"BZV', 17
15 Ky |5.2.3.1 |[Figure 5.2.3.1-8 17
16-35 (CYB)L.S. Low speed value for CYB VS. & 17
36-55 (CYB/CL)M CYB/CLBat mach vs. a 17
56 KR, 5.2.3.1 |Figure 5.2.3.1-9 17
57 K, 17
58 (Cag)7or 17
59 h orw 5.2.3.1 Average height of fuselage above| 29
. . fwing root chord '
60 h, 5.,2.3.1 |Figure 5.2.3.1-8 29
61 h] 5.2.3.1 Figure 5.2.3.1-8 29
62 Spg 5.2.3.1 |Projected side area of body 29
63 Lo 5.2.2,1 |Fuselage iength 29
64 YA311 (ecﬂp/xv)l 5.1.2.1 |inboard panel, Figure 5.1.2.1-3if 17
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§ VARIABLE DEFINITION OF DATA BLOCK "“STB"
i
E LOCATION | VARIABLE JENS:%&ING RErEReCE COMMENTS /DEFINITIONS o vepLAT
{ 65 VA318  |(xC;o/kn) | 5.1.2.1  [outboard panel,Figure 5.1.2.1-21] 17
! 66 YA30A King 5.1.2.1 |Figure 5.1,2.1-30a 17
§ 67 va2zg | c,./% |s.0.2.1 |Figure 5.1.2.1-29 17
§ 68 va27 ey /c) | 5.1.2.1 |Figure 5.1.2.1-27 17
| .E Ac/2
i 69 YA30A [aCp, /(6 | 5.1.2.1 |Figure 5,1.2.1-305 17
‘ tan "‘c/’+)
| ; 70 vA288 [(C,./C ), | 5.1.2.1 |Figure 5.1.2,1-28b 17
7 YA28A K 5.1.2.1 |Figure 5.1.2.1-28a 17
; A N ! ’
: 72 dg Body diameter 23
i 73 , ) | 17
g Vg TVTEﬁF
! 74 (cy ) 17
; : Ye ™V (weH)
- } /(c, )
. ; Ye TVTeee
A
\ Vo2 2 .
\ ’ 76-95 (CHB/CL ) | 5.1.3.1 JLow speed C"s/C'L . 17
\ ‘. ; LS.
\ i
\ i 96=115 C, * 17
3 2 |
I 116 (Agge), | 5+3-1.1 |Ean. 5.3.1.1-a 17
- 17 (1+3c/38)A 5.4.1 Sidewash term 17
' : q,/9,
18 K 5.3.1.1 |Figure 5.3.1.1-22d 17
! 113 X, 5.3.1.1 |Figure 5.3.1.1-22¢c 17
\ 3 lzo AV(B)/AV 5.3.'.' Fi\gul‘e 503."l-223 l7
E: ‘2] AV(HB)/ 513-]-‘ Fl\‘gure S-3t|.l'22b l7
E Ay (8) |
[ 1 122 T Effective dihedral angle 25
. 2 123-125 UNUSED \
126 A(C,'B/CL)ﬂ 5.1.2.1 |Outboard panel,Figure 17
5.1,2.1-28b
253
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VARIABLE DEFINITION OF DATA BLOCK "ST3"

>

tocation |VARLABLE F"‘g‘;‘gg’i‘“c’ RErEReaeE COMMENTS / DEFINITIONS OVERLAT
127 A(tis/cL)l 5.1.2.) |lInboard panecl, Figure 17
5.1.,2,1-28b
128 (ciB/CL)' 5.1.2.1 JOutboard panel, Figure 17
\ 5.1.2.1-27
‘c/Zg
129 (C;a/CL)' 5.1.2,1 |Outboard panel, Figure 17
A 5.1.,2.1-28b
. ' ¢ ' ‘
130 (Kmf)ﬂ 5.1.2.1 |Outboard panel, Figure 17
‘ C o f5.1.200-28a
1 ) elele . . . i
13 (ckQ/cL)Q 5.1.2.1 |Outboard panel C,.B/CL ratio 17
132 (c;,/c,) [5.1.2.1 [!Inboard panel, Figure 17
l.c/zl A 5-'-2."27
133 (C;B/CL)A 5.1.2.1 |lInboard panel, Figure 17
| 5.1.2,1-28b
134 (km, ), 5.1.2.1 |inboard panel, Figure 17
& . 5.1,2,1-28a
135 (Cis/CL)I 5.1.2.1 !inboard panel CEB/CL ratio 17
254
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SUBSONIC HORIZONTAL TAIL PANEL SiDESLIP VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “STBH"
LOCATION | VARIABLE lmgxggnlmc RE"F‘ELESQE COMMENTS /DEFINITIONS OVERLAY]
] Z 5.2.2.1 }Vertical distance from center . 29
v line to the root chord quarter .
choi'd
2 nvi 29
2
i 3 77\'0=] 9
| y z! 29
i 5 (€L dyp [5+3:11 [Method of b,1.3.2 17
6 UNUSED
K 5.3.1.1 |Figure 5.3.i.1-25 17
Kf ' 5.2.2.1 ]Fuselage-length-effect correc- 17
tion facter Figure 5.2.2.1-26
9 X 29
10° Cv 5.3.1.1 |Figure 5.3.1.1-22b 29
1R L Horizontal distance from the CG | 29
; P tc quarter chord MAC of VF
i 12 Z Vertical distance from center 29
P line to MAC of VF
¢ i3 ac 17
1 14 e ? 17
: 2
; Bz& , '
1 15 Ky 5.2.3.1 Figure 5.2.3.1-8 17
16-35 (CyB)L s. Low speed value for Cyg Vs @ 17
: 36-55 (CYB/CL)M CYB/'Lgat mach vs, a 17
k 56 KR, 5.2.3.1 |Figure 5.2,3.1-9 17
57 K; . 17
59 h or w 5.2.3.1 JAverage height of fuselage abovej 29
. wing root chord
60 h, 5.2.3.1 |Figure 5.2,3.1-8" 29
61 h, 5.2.3.1 |Figure 5.2.3.1-8 29
62 Spg 5.2.3.1 |Projected side area of body 29
; 63 % 5.2.2.1 |Fuselage length 29
64 YA3! (BCgB/K“)I 5.1.2.1 |lInboard panel, Figure 5.1.2.1=31} 17
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VARIABLE DEFINITION OF DATA BLOCK "STBH"
LOCATION VA:"AA:ElE liﬁsgl';l:gnlmc Rgggg@s COMMENTS / DEFINITIONS OVERLAY]
65 YA318 [(BCga/Kv) g 5.1.2.1 fOutboard panel,Figure 5.1.2.1=31} 17
66 YA30A Ky 5.1.2.1 |Figure 5.1,2.1-30a° 17
€7 YA29 | g /" 5.1.2.1 |Figure 5.1.2.1-29 17
68 YA27 (cgs/cL) 5.1.2,1 |Figure 5.1,2.1-27 17
Ac/2 ' '
69 YA30A ACgB/(B 5.1.2,1 |Figure 5.1.2,1-30b 17
tan Ac/h)
70 YA283 (c"B/CL)A 5.1.2.1 Figure 5.1.2.1-28b _ 17
i YA28A K, 5.1.2.1 |Figure 5.1.2,1-28a : 17
72 dBA . |Body diameter 29
73 UNUSED
7 UNUSED
75 | unuseo
76-95 | (Cv /C 2) 5.1.3.1 JLow speed C, /C 2. 17
ng" "L etede gL :
1 - L.s. o
6-11 Co * L 1z
9 | 5 L) 7
116 (AEff)V Sc}oln‘ Eqﬂo 503.'-'-3 : '7
17 (1430/38)M 5.4.1 Sidewash term 17
/9, T 1
.‘8 ok 5030‘0‘ F'gure 503.‘."22d 17
‘ 19 Ky 5.3.1.1 |Figure 5.3.1:1-22¢ BIR}
120 AV(B)/AV 5.3.'.' Figure 5030‘."."223 v . '7. .
s |2| | AV(HB)/ 503-10' Figure 5.3.‘."’22b ‘7
: Ay () - )
122 Cx Effective dihedral angle 29
§ 123-125 UNUSED | . :
: 126 A(CR_B/CL)a 5.1.2,1 ]Outboard panel,Figure 17
5Q'.2.|-28b '
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VARIABLE DEFINITION OF DATA BLOCK "STBH"

LOCATION | VARIABLE [ENGINEERING Rg:;%ggs COMMENTS /DEFINITIONS OVERLAY
127 A(CRB/CL)I 5.1.2.1 ;n?o;r? gg:el, Figure 17
128 (clB/cL)' 5.1.2.1 (;u§boatl'd panel, Figure 17
1.2.1-27
Ac/2¢ .
129 (CQB/CL). 5.1.2,1 |Outboard ganel, Figure 17
Ag‘ 5.1.2.1-28b
130 (Km/\)a 5.1.2.1 (;u?bgar"dzganel, Figure 17
L] L * - a
131 (CQB/CL)ﬂ 5.1.2.1 {Outboard panel cﬁB/CL ratio 17
132 (C28/CL) 5.1.2,1 |inboard panel, Figure 17
AC/Z' 5.1-201-27
133 (CgB/CL)A' 5.1.2.1 ;n?ogr? gggel, Figure 17
134 (KmA)I 5.1.2,1 Ln?o;r? ggnel, Figure 17
Deledol=lba
135 (Cﬁsch)l 5.1.2,1 ]inboard panel Cp,/C ratio 17
i
!
Iy
é
i
i
i
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RESETA=-) S o v Ly

LOCATICN | VARIABLE [ENCINEERING RE‘;:;%SG‘E COMMENTS /DEFINITIONS OVERLAY
1 BETA 8 Mach number parameter 22
2 | BOVERT [g/tann  [4.1.3.2 | 22
3 CNNNT  [cy /{(Cy,) | 4-1.3.2 22
Theory
4 BCNA | BCy ho1.3.2 22
5 CNTHRY (O ) 1y oorl e 14342 22
6 | CNAA Cng/A 4,1.3.2 22
7 | CNAI 3 cNa 4,1.3.2 |HT pormal force slope, per 22
radian
8 DELTYT | av, 4,1.3.2 22
DELTDT " 4,1.3.2 [|Semi~wicdge angle measured per=- 22
pendicular to HT LE
10 TLE192 tanALE/l.QZ 22
I E E 22
12 cC c 22
13-32 | cNAmA ey ), [ 4e1.3.3 22
33~-52 ALPHAJ @, 22
53-72 cbL (CDL)J : ‘ 22
‘ 73 A2 A2 4,1.3.2 22
| 74 52 s, b,1.3.2 22
| 75 CNAAAP | Cy' 4.1.3.3 22
| aa ,
i 76 XACCRI (X /C ), Inboard panel 22
; 77 CNTBW (CNQ)BN 22
? Theory
j 78 XACCRE [(X_ /c ) Outboard panel 22
: 79 cow Coy 22
80 Cog Cog HT zero 1ift drag coefficient 22
8% DRAGC | cDL[ b ] 22
\ C 2 P+1]
82 P P 22
83 cFg Cf¢ Outboard panel 22
84\ CFI Ce| Inboard panel 22
\ 258
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SUPERSONIC HORIZONTAL TAIL VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "STG"




VARIABLE DEFINITION OF DATA BLOCK "ST3"

Location |VARIASLE 'ENSCY’L’:QS‘L‘NG Rgg‘égg‘e COMMENTS /DEFINITIONS govmw
85 Qrﬁ ch Outboard panel 22
36 RN} RCI Inboard panel 22
87 COF  |opg 22
88 CF Ce 22
89 | RLCHFF [Ry_ 22
90 RNM R 22
91 CNAZ (CNa)G Gutboard panel 22
92 CNAI (r.Na)l Inboard panel 22
93 RMACH (M) _ 22
94 DETACH 22

95-114 UNUSED
115 DETANG aw 22
116 CNAAST | Cj o L.1.3.3 22
117 DETALP Ac 22
118 CRBW (Cr) BW 22
i19 S8 [sgy 22
120 ARBY Apy 22
121 TAPBW ;\BW 22

u 122 CLEBW [ (CLg) gy, 22
- 123 CRGLV (Cr)g Glove component 22

124 SGLV Sg 4,1.,3.2 [Glove component 22
125 ARGLY Ag 4,1.3.2 (Glove component 27
126 BE bE 4,1.3,2 |[Extension component 22
127 CNI (Cny7A) [ He1.3.2 22
128 CH2 (Cn /M), | He1.302 22
129 CNAE (CNa)E 4,1.3.2 |Extension component 22
130 CNAGLV ('cNa)g 4,1.3.2 |Giova component 22
131 CNABW  f{Cy g, | HeTe3.2 22
132 CLEGLV (CLE)g 4,1.3.2 |Glove compon:nrt. 22
133 RKL KL 22
134 XACCR |x /T 22
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VARIABLE DEFINITIGN OF NATA BLOCK "STG"

LOCATION | VARIABLE I‘”g;’;‘gg‘l'”c’ “"F‘E‘ngge COMMENTS /DEFINITIONS OVERLAY

135 peMeL  |de /ety : - 22

136 CMA Sng 22

137 CNCNTI [cNa/cNa Inboard panel : 22

. : THEO" | :

138 CNcha [Cny/Che Outboard panel 22

139 THEO' @ ‘ '

139 CNATE | (Cy )| | inboard panel , 22
OTHEC ‘

140 CNATE | (Cy ) Outboard panel 22

| atHEC 9]
141 RKT Ky ' 22

AT
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SUPERSONIC WING-BODY-HORIZONTAL TAIL PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "STP"

LOCATION | VARIABLE [ENCINEERING RFF:‘;:%S@E COMMENTS /DEFINITIONS OvER aY,
1 Cog (Cog)y 20
2-21 | cMay (Cm,) 1 28
22-41 | cLTB cLTBJJ 28
42-61 CDAWB (cDa)NB 28
62 DD {db)HJ 28
63 TRING 28
64 RKBW 4.,3.1,2 |Figure 4.3.1.2-11 28
65 KBW Kg (H) 28
66, KwB KH(B) °8
67 CLAHB (cLa)H(B) 28
68 CLABH - (cta)a(u) 28
69 YT boh, 0 Figure 4.4.1-67 28
76 RCRE@2 ry 28
71-90 [ IWWH 'Vw(H)J 28
91-110 | DELTAT | a7, 28
111=-130 | GAMMA . (V/zmv.—)T 28
13) KKBW kg (H) 28
132 KKWB iy (B) 28
133-152 | 1veH g () 28
153 oxacws |(ax_ ) 28
154 COgWBT {(Cpy)\ iy 28
155 cogwsv (CDQ)NBHV 28
156 CDAVF .(CDO)VF
s
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SUPERSONIC WING-BODY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK “SKB"

LOCATION ""‘:g‘jé‘ l‘“g:‘gé“l"“‘; “‘:‘E‘LESQE COMMENTS / DEFINITIONS ’ JOVER| AY
} UNUSED

2 KKWB kU(B) 20,35
3 XACN (xac)N 20
4 cogwe | (Cpply g Wing-body zero lift drag coef- 20

ficient

5 0D dBcdy ‘ 20,25
6 BETA 8 Mach number parameter 20
7 CLABW (c'-a)_a_(w) 20
/ 20,

8 XACBW (xac'cr)B ) 25
9 FA fa 20
10 cLi Cs,, 20

i

11 KBW KB(N) 20,25
12=31 tVBW ’VE(W)J 20

32 RKBV “-3.'.2 Figure ";3.].2“] 20,25
33 cLawB [ (Cy )y ) 20
34 FM fy 20

35 KWB Ky (s) 20,25
36 XAC Xac/cr 20

37 KKBW kB(V) 20,35
38 RLAP 2; 20

39 XACA 4,3.2.1 Figure 4,3.2,1=37 20,25
40-59 | GAMMA |%/2mav(r) 20

. cre/2

60 TRING 20,25

61 XCPLN (xm,/cr)N - 20
262
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SYNTHESIS PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "SYNA®

TER RN e .

gt e

LocATION [VARIABLE [ENGINEERING)  DATCOM, COMMENTS,/ DEFINITIONS OVERLAY,

i XCG XCG Input via NAMELIST SYNTHS

2 Xw ‘.Xw

3 4] Z "

L ALIW (ai)w

5 2C6 ZCG

é XH Xy

7 ZH ‘ ZH

8 ALIH (GI)N

9 XV | Xy

10 VERTUP .

1 HINAX

12 XVF

13 “SCALE

1 v ‘

15 vF @ v :
|
§
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SUPERSONIC SPANWISE LOADING COEFFICIENT PARAMETERS

D HIGH-LIFT AND CGNTROL DRAG VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "TCD"

ENGINEERING|

LOCATION | VARIABLT (ENGINEERING]  DATcOM CCMMENTS,/DEFINITIONS OVERLAY]
1-14 col (G/d)I 6.1.5.1 |inboard panel spanvise loading 37
coefficient
15-28 cog (G/é)G 6.1.5.1 |outboard panel spanwise loading | 37
coefficient
29-42 GDFULL (G/s) 6.1.5.1 |Panel spanwise loading coeffici-| 37
ent
43 GDIH (G/<‘5)n= 6.1.5.1 |Sspanwise loading coefficient at | 37
.92) n
bl GD2H  [(G/8), ] 6.1.5.1 37
.707
bs GD3H (6/8),_  [6o1.5.1 37
.383 _
ke GD4H (6/8), _ 6.1.5.1 37
0,0
L7 KPRM K! 6.1.7 Figure 6.1.7-24 38
48 UNUSED
49-58 DELCDF Acdf 6.1.7 Figure 6.1.7-22 38
J
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TRANSONIC LOMGITUDINAL AND LATERAL-DIRECTIONAL STABILITY VARIABLLS

e e - - P m————— .

VARIABLE DEFINITION OF DATA BLOCK “TRA"

265

tocation [VARIARE {ENSGV',:',EE,TNG RErE Re e COMMENTS /DEFINITIONS OveRLAY]
| CLATL (cLu)M=I f 4,1,3.2 |[Lift curve slope at M=1,4 24
2 ZuC 2 /c 35
wow
3 ’K. k 24
4 MACH M Mach number 24
5 NFBY (be)A=o 4,1.3.2 |Zero sweep force break Mach No. | 2k
Figure 4.,1.3.2-53a -
6 MFB My 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 " CFBCT cLafb/' k.1.3.2 |Figure 4.1,3.2-54a 24
| (cLafb)T
9 BETAFB Beg F.rce break mach parameter 24
10 CLAFBT (Cﬁ?fb)T h.|,3.2 Total wing (CL“fb) 24
11 AC Z/Cw 35
12 CLAFB (CLu)fb 4,1.,3.2 |JLift curve glope at Mo 24
13 CLAA (cLa)a 4,1.3.2 JLift curve slope at M =M. +.07 . 24
14 BOC b/c b.1.3.2 24
15 CLAB (cLu)b 4,1,3.2 |Lift curve slope at Hbﬁﬂfb+.lh 2
16-20 MT M, Mach interpolation in transonic | 24
- 21=25 CLAMT (cLa)ﬁT Lift curve slope intery slation 24
table at HT
26 DJ GJ 35
27 ¢l C, 4,1,3.4 |Aspect ratio classification 24
28 ARATI | A(128) | 4.1.3.4 24
(I+Clix
cos A
29 BUY (1+¢ S Rax] 41,304 24
cos Ao '
.8
20 cLmaxé f(cp ) bol.3.4 24
M=,5 »
31 ACLBAS | (ac, ) | b.1.3.4 |Figure 4.1.3.4-25a 24
Lmax
y Base
X
N,




i “ T T B )
VARIABLE DEFINITION OF DATA BLOCK "TRA"
Location |VARIARLE [enGineerING]  DATCOM, COMMENTS /DEFINITIONS OvERLAY
32 DACMAG (AacL ) {4.1.3.4 |Figure 4,1.3.4-21b : 24
max
33 c3 - (23 4,1.3.4 |Figure 4.1.3,4-26b 24
31' DALCM AGCL "010301’ Figure ‘0.1’.3.20-2") 2"
max
35 DCLMAX ACL .o 4,1.3.4 |Figure 4,1.3.4-22 24
36 ALCLM6 |(ag, ) [h.1.3.4 , 2k
Lmax
M=.6 .
37 ALCLMT fac, 4.1.3.4 |Wing angle of attack for max 24 |
max lift
38 CLMAXT | Cppax 4,1.3.4 |Wing max lift coefficient k 24
39 RLC@FF RP. : 24
4o RNN RN 24
W RL L 24
42 CF Ce Skin friction coefficient 24
b3- 2
3-57 | cowz Couy - 4
58-66 UNUSED |
68 COF Cof "
5 ; 69 DQAQ 8951 | . 35
4 i 70 cawe | L(cg )] . 24
é‘ ) A "“.6 ' '
5 o c )
7 CLAWB CLQH(B) 25
72 CLABW Lo :
73 | coows (cb:)(w) - 25
74 CMOWB (CMQ)::
75 coowsT | (Cp.) 35
76 coss | cp0 e z
77 cowd | D, 24
78 cogs <(CDO)Body Body zero lift drag coefficient | 24
79 COFB (cof)Body Friction drag coefficient - 2b
80 copB (CDP)Body Pressure drag coefficient 24
8l coF1G | cp,/(d, /4] 24
82 DCNA  [(dC/aM;, } | "
266
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VARIABLE DEFINITION Oé DATA BLOCK "TRA"

LOCATION | VARIABLE. [E N GMEEING Rg:;ﬁg@e COMMENTS /DEFINITIONS OVERI AY
83-88 XMV 25
89-94 XACV xac/cE 25
95 XACW xac/(c/h) 25
96 DELXAC Axac/c; 4,4,2 Figure 4,4,2-28 25
97-104 | XACP 25
105 XAC 25
106 XACBW (xac/cr) 25
B (W)
107 XACWB (xac/cr) 25
w(B)
108 UNUSED
267
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\ 1
‘ ; TRANSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL GTABILITY VARIABLES
: OF HORIZONTAL TAIL
VARIABLE DEFINITION OF DATA BLOCK “TRAH"
- LOCATION | VARIABLE Img:r:ggnlmc R EREaE COMMENTS /DEF*NITIONS OVERLAY]
é 1 CLAlh. (cLa)M=l.# h.1.3.2 |Lift curve slope at M=].4 24
; 2 UNUSED ' '
f 3 K k | 24
i 4 MACH M Mach number 24
! 5 MFB@ (be)A=o 4,1.3.2 |Zero sweep force break Mach No, | 2b
; Figure 4.1.3.2-53a
: 6 MFB Mep 4,1.3.2 |Force break Mach No., F:gure 24
: © fh4eTe3.2-53b
: 7 Agc a/c h.1.3.2 24
3 8 CFBCT Lafb/ 4,1.3.2 |Figure 4,1.3.2-5ka 24 .
(c Ly f"b) T
9 BETAFB Beg Force break mach parameter 24
10 CLAFBT (C,._mf ) 4.1.3.ﬁ< Total wing (CL“fb) 24
11 UNUSED i .
12 CLAFB [ (CL )¢, 4.1.3.2 |Lift curve slope at Mg 24
13 cLar fley), M.I.S.% Lift curve slope at M_=Mg +.07 | 2k
14 BdC b/c b.1.3.2 | 24
} 15 cLas (e ), | 4e1.3.2 [Lift curve slope at Mg Jb | 2
s 16-20 MT Mp | |Mach interpolation in transonic | 2k
. ~1=25 CLAMT (cLa)MT E Lift curve slope interpolation 24
, . _ | Jtable at M.
e 26 UNUSED | ‘
- 27 ¢ c, 4.1.3.4 |Aspect ratio classification 24
28 ARATIZ | ~-7(128) | 4.1.3.4 ' 24
l+cl P
) cos A ‘ '
29 BU4 (1+¢, MRex| bo1.3.4 24
cos Ao
.B
30 CLMAX6 f(Cp ) bo1.3.b4 24
' M=.6
31 ACLBAS (acL ) | 4.1.3.4 |Figure 4,1.3.4-25a 24
max
Base
f 268
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% v VARIABLE DEFINITION 0OF DATA BLOCK "TRAH"
; LocaTIoN [ VAR BLE N et O] cerarcom COMMENTS / DEFINITIONS OVER(AY
§ 32 DACMA6 |(aag, ) |4.1.3.4 |Figure 4.1.3.4-21b 24
' Lmax
i M=,6
: 33 €3 ¢y 4.1.3.4 |Figure b.1.3.4-26b 24
34 DALCM Aor.cL Lo1.3.4 Figure 4.1,3.4-21b 24
max ‘
35 DCLMAX [ACL .. - b,1.3.4 |Figure 4,1,3.4-22 24
36 ALCLME [(ac, ) | 4.1.3.4 24
Lmax
v M=,6 .
37 ALCLMT ag, 4,1,3.4 |H.T. angle of attack for max 24
- max lift .
38 CLMAXT | CLpayx 4,1.3.4 |JH.T. max lift coefficient 24
39 .| RLCBFF Rl ’ 24
4o RNN Ry : 24
4 RL L : , 24
42 CF Ce Skin friction coefficient 24
;_ 43-57 | cow2 Cow, _ ' 2
; 58-66 UNUSED
‘ C
{; :; COW CDw 24
o cor | Cor | "
i 6 DQ2Z 4q/q .
. S B (YA ’ 3
1 ,‘ CLAWG Lu W 21|
¥ ? M=,6
7 |oavs | “Law(s) ~ ’e
i 5
v 72 CLABW . cLaB(\,]) 25
: 73 coows (¢p.)
74 CMOWB °)wB
‘ (C"o W8
i 75 “ | UNUSED
| 76 coes Cop 24
| 7 cows | Pp, 24
: 78 CDgB (CDO)Body Body zero lift drag coefficient | ,
79 CDFB (cof)Body Friction drag coefficient 2
| 8o coPB (CQP)BOdy ) Pressure drag coefficient 24
{ 81 cosFIG {Cp,/(d,/d] "
82 DCNA (dCN/dM) 1.b : 24
269
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?
VARI, BLE DEFINITIOM OF DATA BLOCK "TRAH" -
LOCATION | VARIABLE ENSINEERING REE‘E‘LES?E COMMENTS /DEFINITIONS VERLAY,
83-88 XMV 25
89-94 XACV Xac/C'if- 25
95 XACW xac/ (c/h) 25
96 DELXAC [ax_ /Cx | 4.b.2 Figure b.4.2-28 25
97-104 XACP 25
105 XAC » 25
106 XACBW (Xac/cr) 25
B (W)
107 XACWB (Xac/cr) 25
' W(B)
108 CD@H C 35
DOy (w)
i
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SUBSONIC TRIM VARIABLES FOR CONTROL DEVICE ON WING OR TAIL
VARIABLE DEFINITION OF DATA BLOCK "TRM"

VARIABLE [ENGINEERING] DATCO
LOCATION | VARISHE SYMBOL REFEREN@E COMMENTS / DEFINITIONS OVERLAY|
1-20 ALPHA =€, . 38
21 NTRIM 38
22 TST@P =1, for lack of control! moment 38
=2, for a>ag
Lmax
¢
\
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SUBSONIC TRIM VARTABLES FOR AN ALL MOVABLE HORIZONTAL STABILIZER

VARTABLE DEFINITION OF DATA BLOCK “TRM2"

LOCATION | VARIABLE l‘“gz‘gg"l"‘G RE%LESQE COMMENTS / DEFINITIONS OVERLAY
1-20 | CLT (CLrg)t 38
21 NTRIM 38
22 TSTOP =1, for lack of control moment 38

=2, for a>ag,
max
| \
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v TRANSONIC HIGH LIFT AND CONTROL VARIABLES
3 VARTABLE DEFINITION OF DATA BLOCK "TRN"
%_ .
' 1ocaTIon | VARIABLE !ENS,‘A’:?O"['NG i COMMENTS /DEFINITICNS %ovsmm
[, ] ENCEPE ZCP . 4o
3 2 YH YH Co . . 40
i 3 ETAQRS 1’I(qH/q) Tail effectiveness for body Lo
b . |mounted horizontal tails ‘
4 cLoeLe | ¢, Rolling effectiveness of - 40
E $ ‘thorizontal tail M < 1
Z 5 CLDALC Cq Rolling effectiveness of Lo
f § horizontal tail, M > 1
{ 6 KBH
KHB
!
1
2
]
273
RN




- «'mmmm.ﬂ.., .

TWIR VERTICAL TAIL INPUTS
'VARIABLE DEFINITION OF DATA BLOCK " T¥7

VARIABLE |ENGINEERING

LocATION [ VAR B E NG RN | rERearE COMMENTS / DEFINITIONS OVERLAY

1 | by input via NAMELIST TVTPAN

2 BV b,

3 BDV 2r|

4 BH by,

5 sV Sy

6 VPHITE | ¢,

2
7 VLP p '
8 zpP Z,
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'VENTRAL FIN INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "VFIR"

LOCATION | VARLABLE 'ENS%ETNGI RE",‘;L%SQE COMMENTS /OEFINITIONS OVERLAY]
] CHROTP | €, Input via NAMELIST VFPLMF
2 SSPN@P | b /2 ‘
3 SSPNE b*/2
} 4 SSPN b/2
: 5 CHRDBP | C
6 CHRDR c,
| 7 SVETI (VN P
8 SAVSH (Ax/c)a
9 CHSTAT | x/C
» 10 UNUSED
x n TWISTA 8
12 SSPNDD | (b/2)v,
13 DHDAD! \
14 pHoaDg | Y
15 TYPE '
16 igve t/c . Input via NAMELIST VFSCHR
| 17 DELTAY | AY '
i )8 Xgvc (X/€) pax
! l9 cLi Cp_i
; 20 ALPHA! o,
2}-h0~ CLALPA | €y
41-60 | CLMAX Cq
o |ow | oo
62 LERI (R ),
63 LERG | (R c)g
64 CAMBER
65 | Tevce (t/c)a
66 ygvce (x/c)maxo
?7 | CMBT (cmo)a |
68 | cLmaxt J(cy ) yag | +
€9 CLAMB | (Cy ) g
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VARIABLE DEFINITION OF DATA BLOCK “VFIN®

LOCATION VARIABLE

ENGINEERING| DATCOM

NAME SYMBEOL PEFERENCE COMHEN?S/QEFINHIONS IOVER: AY|
70 TZEFF (t/c)Eff Input via NAMELIST VFSCHR
A KSHARP K '
72-91 XAC ac
92 ARCL
Y3-94 UNUSED
e5-114 | svwB Sy (wB)
115-134 | svB Sv(a) Y
135-154 | SVHB SV(HB)
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VERTICAL TRIL INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCX "VTIM®

LocaTioN | VARIABLE N R ING | O cocE COMMENTS / DEFINITIONS OVERLAY
1 CHROTP | €, Input via NAMELIST VTPLNF
2 sspnge | b _x/2
3 SSPNE b*/2
4 SSPN b/2
5 CHROBP | €,
6 CHROR c,
7 SAVS | (Ax/C)l
8 savsd  L(n, o)y
9 CHSTAT | X/C
o | UNUSED
n TWISTA 6
12 ssPNoD | (b/2)t,
13 DHGAD! Vl
14 DHDADS Va ‘
15 TYPE
; 16 TIVC t/c Input via MAMELIST VTSCHR
: 17 DELTAY | aY '
% 18 gve | (/o)
% 19 cL Ce,
% 20 ALPHAI o
' 21-40 | cLALPA | Cp
! m-60 |cwax | ¢
? 61 ) ¢
§ mg
; 62 LERI | (R g),
4 63 LERG (R ),
: 64 | camMBeR e
£ 65 Teveg | (t/c),
: 66 xgveg | (x/C) .
2 67 et | (Cn )y °
| 68 cLmaxt |(Co . )ped
i 69 cLamMg  1(Cp )y '

D on i TN SN




YARIABLE DEFINITION OF DATA BLOCK "VTiN"

ENGINEERING] DATCOM

lOC'AH.ON V‘:;‘jé‘ YMBOL RErERECE COMMENTS /DEFINITIONS OVERLAY

70 TCEFF (t/C)Eff . Input via NAMELIST VTSCHR
‘ 71 | kskarP | K
~ : 72-91 XAC ac

92 ARCL

43-94 UNUSED

95-114 |. SVWD Sy (WB)

135-154 | sviB | Sy(up)
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SUBSONIC WING-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "B
LOCATION 1f NS':‘; E)TNG “3::%22\5 COMMENTS /DEFINITIONS JOVER: AY
l UNUSED
2 KH(B) Interfercnce factor of wing on 7
body o
3 KB(N) Interference factor of body on 7
wing
b (CLQ)V(B) Lift curve slope of wing in 7
presence of body
5 (cLa)B(w) Lift curve slope of body in 7
: presence of wing o
‘ 6 (CDO)wB Wing-body zero-lift drag 7
; kw(8) ' 7
A8 (w) 7
12 (xac/E)NB 7
13 X,/ g . 7,25
| h (x;c/cre)ﬁ(w) 7,25
: ]
; 15 (xac/cre)aﬁ-o . 7,25
; 16 Cmows ' 4.3.2.1 | Wing-body zero-1ift pitching moment 7
i 17 (CDO)UB Wing-body zerc lift drag 7
{ coefficient
: 18 Rug 7
5 19 Rig 7
; 20 (CLmax)w Wing-body maximum 1ift 7
; 2) {ac ) Wing-body angle of attack of max| 7
-f Lmax"WH life
ot . \
! 22 a wB (20) 8 (44) 7
; 23 wB(21)=B(43) 7
'
; 24-39 UNUSED |
§
i
]
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SUBSONIC WING-BODY-TAIL PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK "WBT"

LOCATION VARIABLE NG D ReCE COMMENTS / DEFINITIONS OVERLAY
| KH(B) interference factor for H.T. 10
' in presence of body
2 KB(H) interference factor for body inf 10
presence of H.T,
3 (ch)H(B) H.T. 1ift curve slope in 10
presence of body
b (cLa)B(H) Body lift curve slope in 10
| presence of H.T.
5 UNUSED ) '

6-25 ()} 10
26-45 (ACLT)J Eqn. 4.5.1.2-b, third term 10
46-65 (V/Zwuvr)u Non-dimensional vortex strength | 10

of tail
VERTICAL & VENTRAL C

66 (CDO)VTA | | DO 10

67 (€00) uprv 10
68-87 tvg (W) Interference factor for body on 10

H.Te. '
88-107 (c”b)T 10
108 Y 10
109 LR 10
110-129 -(CLTB)J Lift of tail in presence of body 10
130-149 {c ] Effect of body vortices on tail | 10
Lve (H) life

150 AKHBI ' 10
151 AKBH| 10
152-155 UNUSED
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WING INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “WGIN"

tocaTioN [VARABLE [N G meot Ol rerene s COMMENTS /DEFINITIONS . JOVERLAY
] CHRDTP c, Input via NAMELIST WGPLNF
2 SSPN@P | b /2
3 SSPNE b*/2
4 SSPN b/2
5 CHRDBP | C,
6 CHRODR c,
7 SAVS|1 (Ax/c)l
8 SAVS@ (Ax/c)z
9 CHSTAT X/C
10 UNUSED
n TWISTA 8
12 SSPNDD | (b/2)t,
13 DHDADI V|
14 DHDAD@ Vg Y
15 TYPE
16 Teve t/c Input via NAMELIST WGSCHR
: 17 DELTAY AY
; 18 xgve  |(x/c)
i 19 cLi Cy ; ‘
; 20 ALPHAI u;
21=40 | CLALPA Cop
«|~60 CLFMAX Cg_m'ax
61 cHg cmg
62 LER! (R ),
63 LERD (® g
64 CAMBER
65 Toveg \(e/e)y
66 Xgvce (x/c)max
67 eIt (e )g °
68 cmax c, — Jud
5 69 CLAME  1(Cy )0 Y
i
¢




VARIABLE DEFINITION OF DATA BLOCK “WGIN"

ENGINEERING]|

tocation VAR E N mBot ] nerercom COMMENTS /DEFINITIONS OVER(AY
70 TCEFF | (t/c) g, Input ‘via NAMELIST WGSCHR
7 KSHARP | K
72-91 | xAc X,
92 ARCL
93 YCM (Y/€)
94 CLD (CL)Design
(Transonic)
95-100 | SL@PE 5,
4
5 101 DWASH
[
i
é
H
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SROUP 11 INPUTS (continued)

1-10 L 11-20 1 21-30 | 31-40 { 4)1-50Q T 5/-60 i 61-70 1 71-80
| ' X oIt 788023456 T8RN ZBE5E 7890 1234567
SHISCHR . . T T
MAXIMUM THICKNESS {INBOARD PANEL) Teve=  En ke st theph e .
DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD BELTAYE T e I PTT - - bt
CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL) —Xeve= 5 :
DESIGN LIFT COEFFICIENT P :
ANGLE OF ATTACK AT DESIGN LIFT COEFFICIENT APRATS SIS bbb ST
SECTION LIFT-CURVE-SLOPE (NMACH VALUES) € ALPA(II= . .. B & M3 N N
SECTION MAXIMUM LIFT COEFFICIENT (NMACH VALUES) CIMAX (s S BN DURI e
SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (INBOARD) | . CRO= . e n. & ot & Amrs St L bbb Ft e Bk i - e
LEADING EDGE RADIUS (INBOARD PANEL) TERI= e T ek
LEADING EDGE RADIUS (OUTBOARD PANEL) “—“CERO= _ e e . *
.TRUE. IF CAMBERED AIRFOIL CAMBER= . . . s it S PTTTTT o
MAXIMUM THICKNESS (OUTBOARD PANEL) CIOVCR= . T . - e =
CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL) Xevee= ——— ST . e =
SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (OUTBOARD) [ . CM@T= et Lt = SO - =
SECTION LIFT-CURVE-SLOPE AT MACH EQUALS ZERO T CLARG= e e by i o -
PLANFORM EFFECTIVE THICKNESS RATIO TCEFF= ) e ok e
SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR KSHARP= . .. .. o s el M e 1 g 330l & .
ASPECT RATIO CLASSIFICATION FACTOR LA TP e . o e e
SECTION AERODYNAMIC CENTER KaCaY= h ot s B R et i B Rt g2 - - — -
MAXIMUM AIRFOIL CAMBER YCmM= . e A st oy ad B T T
CONICAL CAMBER DESIGN LIFT COEFFICIENT T e e e iz . NN
TYPE OF AIRFOIL COORDINATES: (1) COORDINATES (2)MEAN & THICK[, TYPETN= e . it 2 o e o
NUMBER OF SECTION INPUT POINTS (50 MAX) NPTS= ST T e
ABSCISSAS OF INPUT POINTS (HPTS VALUES)  XCORD(VN=0-., . e 3 i % o NG \
UPPER SURFACE ORDINATES (NPTS VALUES) JUPPERLYISO oo o fon v PR — iqs s Fudioz o o i e
LOWER SURFACE ORDAINTES (NPTS VALUES) Y TOWERI TS0, e o ST T PR e
MEAN LINE ORDINATES (NPTS VALUES) MEAN(1)=0.. ., ., " 2 o5 i . s Eeen Beimec o S 15
THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES) PRI L 0, v s cosu s b cop o ibn e atun b - g ot B
SEND. - e e » e . o

NOTES: Leave Unused Columns Blank
A1} 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 INPUTS (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 (QUTBOARD 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)

297

1-10 T 11-20 T 21-30 31-40 41-50 =) T
——— ~60 &61-70 ] 71-80
234516178901 23456 78 BRI T GIERFY 4 Y | ;
S Tichy . : z??12fﬁ567850l2345%”%BMH2JPH61890|gj£gmwmwm“ggﬂéﬁumemw2345673@0
LTevc= N -~ R .
XBVEC= - * -

;;;;;;;;

ok b A

.....

.......

........

AAAAAAA

kb

i

TYPEIN=

MP1S= . £ i

o

XCORD(1)=0.. .

.........

YUPPER(II=0 .

.....

‘‘‘‘‘

U VY U U T

....................

Dot b,

$END

.....

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 I for namelist
coding rules.



GROUP II INPUTS (continued)

MAXIMUM THICKNESS (INBOARD PANEL)
CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL)

SECTION LEFT-CURVE-SLOPE (NMACH VALUES)

LEADING EDGE RADIUS {INBOARD PANEL)
LEADING EDGE RADIUS (OUTBOARD PANEL)

MAXIMUM THICKNESS (OUTBOARD PANEL)
CHORD LOCATION AT MAXIMUM THICKMESS (OUTBOARD PANEL)

PLANFORM EFFECTIVE THICKNESS RATIO
SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR

ASPECT RATIQ CLASSIFICATINN 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})
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i-ig 1 “11-20 1 2i-30 i 31-40 41-50 T 51— 60 i 61-70 T 71-80
BI34]567890 12348567890 123456.78901234[56[7[89Q[1 234567 8[9[0;112[3]4[5[677[8]3]0[1]2[3[4]5/6.7.8]9[0]1]2[3/4[56718 90
$VFESCHR AR T it e

JOVC = e R G Ak G e e x R B
XOVCE e e e e o e e
S T S Sy S S S G S R S 4 A s & = R A ¥e A A A F PR Y NN S S 1
CLALPA(N =", . ... o ) o e e B G S i
TERI= ) I -y T
LERD= . 2 " e B 5
T@VCO=, o . . . te np fo o g o2
XOVCP= N i " - 5 "
TCEFF= . ok 5 B e B PP
KSHARP= | . a P G i e i
e o . - — T S ey
PPl ot Sl S SRR B S R e e — e — - et ioaa 0 oaoa
TYPEIN=, ) e e e it : . "
 NPTS= L . o e g K e et - P S YT
~ XCORD(1)=0.. . o R \ . e — i . . .‘ i
YUPPER(I)=0 v, .. . . e . . e
YLOWER(1)=0.. , . R i . . e
MEAN(1)}=0 .., . . A P
THICKLAY=0 v oo vnw swn oasewy T it i e
SEND ) e N e T ) ,

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 alt
variables,

Column 1 must be blank. See Appendix B of Volume I for namelist
coding rules.



GROUP 11 INPUTS (continued)

MACH SEQUENCE IN, COLUMNS 7 AND 8
BODY CL ¥5. o

a
80DY CnL V5. a
BODY CD ¥5. a

BOOY C, VS. o

L
BODY C_ V5. o
NING €, VS.a
WING Cy V5. o
NING Cy VS. a
WING € VS. o
WING C. VS. o

H.T. C, VS. a

La
H.T. Cﬁh ¥S. a
H.T, CD VS, a
H.T. CL ¥S. a
H.T. C VS, a

VERTICAL TAIL C,)
WING-BODY C, vsla
~a

WING-BODY C,
']G

WING-BODY C V$. a

VS. a

WING-BODY C VS. a

301

61-70

SEXPR

P T T A T - ‘ )
TEMAB(IYE U o ) > ottt
L CoB{i)=- e e e
rTiT T - . : -
CmB(1 )= . o o
CTAW( T = A‘ o s T - — * oS
CMAW. (1) .= N . R e - DU
AN X T T :
Ciw(igy-, . P il e e
CMW(1ys e o . —
CIAR( = . o e e s e s bt A )

CRAR ()= . o
COATT~ S X X ) ) -
_CUA(y= o . . e T
N A o . L
~Cbv-_ . f - . A TN ) ) .
CLAWB ()= ey i 2 Y y - X
TCRAWB (1= ) : o e
CowWB ()= U o , e
T TP — . . :

NOTES:

Leave Unused Columns Blank

All 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.

coding rules,

See Appendix B of Volume I for namelist



GROUP 11 INPUTS (EXPR--, continued)

WING BODY CH]VS a

3e/3a V5. a
e VS, a

qH/qu VS. a

WING o
WING « &
WING of
WING C MAX
H.Y. abMAX
H.T. a
H.T. ae
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1-10 ! 11-20 i 21-30 l 3i-40 | 41-50 51-60 61-70 | 71-80
4j5[e[7]8lolol1 121345671830l 1 2] 3[A[S6I7[B[S[0[ {[2[3[4]5]6.7 6.9 0
AW LY b= s ition o Raisias PR B AP F o g T ’
LR N i i e e A a4 A e R e e g " ;
EPSLON(1) = | ik o R g i : ‘. p
QOQINF(1)= ... ; s . o B
AL WO i el B S G i o B it e b i B o e ]
ALPiLW= . % ol « i " i -
AC L MW= ) NPT . — e e
. Cimw= ;i i - ey
ALPOH= i S e e e o G G & :
_ALPLH= i Gican i A ke i s i o e i i
s BB IMAS s s L R e ik i e s
_CLMH=_ | . I - i R i ; oy
SEND L -r " PR i o Kooz

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.

See Appendix B of Volume I for namelist




GROUP III INPUTS

ENGINE 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 LOCATION OF INLET
VERTICAL LOCATION OF EXIT
AXIAL 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
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1-10 |

i1-20 1 21-30 ] 31-40 at-50 I 51~ 60

61-70

71-80

REEEETESG

_ S PROPWR

234567manw134567asoﬂmﬁmmﬁhmmmnmuhbwhmboHeggg@p;gmnmbdégpmgmg23

4 56,7890

L

I S S

ENGFCT=

“BWA PR3 =

;;;;;

......

.....

.....

THSTC =

JIALDC=

T el N Sl Sy

o e S OO 08

..........

JINLTA=

JEANG L=

L JEVELD=

AMBTMP =

JESTMP=

JELLDC =

L di N A N bk PO

PR

TIETOTP=

«+ F

AMBSTP=

FORPT Y ) G GHY i M PRt

PR

..............

Feny N i A e PP, Py s

PU S T Y

Leave Unused Columns Blank
A1l 1nputs 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.
coding rules.

See Appendix B of Yolume I for namelist



GROUP I[II INPUTS (continued)

T ’ 21-30 ! 3240 1 ai-s0 . 5=%0 ‘ = ;
b 67890 1" T e | 61-70 f 71-80
I§52232290|2345f789?|?f4567890HRBMBMHMB0w2&“5675901gbﬂjmﬁmmmpmggé@7gqm,auq567mho
NUMBER OF GROUND HEIGHTS TO RUN  NGH= — . P - g
GROUND HEIGHTS (NGH VALUES)  GRDHT(1)=__ - e " ——s . - e
SEND. . - e it USRS O
T e e O — S e A P A ST
STVTPAN e >
VERTICAL PANEL SPAN ABOVE LIFTING SURFACE BVP-= . - - . A . . e
VERTICAL PANEL SPAN o av: b PO T SR (P TDN P VN T ST VU ST WY S TV S Sy S AP VU W S S ¢ I S T A >
FUSELAGE DEPTH AT VERTICAL PANEL 0.25 MAC BDV = ) PP P ; J . :
DISTANCE BETWEEN VERTICAL PANELS BH= = s 7
PLANFORM AREA OF ONE VERTICAL PANEL Sv= * ettt i .
TRAILING EDGE ANGLE OF VERTICAL PANEL SECTION VPHITE= R R * g -t i
LONGITUDINAL DISTANCE FROM C.G. TO 0.25 MAC _ ViP= . R s -
YERTICAL DISTANCE FROM C.G. TO 0.25 MAC . 1P= . - X B = i g
"$END . e s e -
SLARWE N
YERTICAL DISTANCE FROM BASE CENTROID TO REFERENCE PLANE = o T e
PLANFORM AREA (USED AS REFERENCE AREA) SREF= K R R e ey e e e i
EFFECTIVE WEDGE ANGLE (SHARP LEADING EDGE) DELTEP= R A 5 i <
PROJECTED FRONTAL AREA , _SFRONT = N ; A i : a AP S L
SURFACE ASPECT AREA CTAR= . s s ey
ROUND LEADING EDGE PARAMETER RILEDB= TR ) " - = T R
ROUND LEADING EDGE PARAMETER DELTAL= | - . T T * e et bl dd b e
BODY LENGTH (USED AS LONGITUDINAL REFERENCE LENGTH) = . + —— . . N . ;
WETTED AREA EXCLUDING BASE AREA TSWET— . . R e e,
BASE PERIMETER " PERBAS - = . N — x
BASE AREA " SBASE= . . ] Rt B kR N
BASE MAXIMUM HEIGHT T HB= A — i
BASE SPAN (USED AS LATERAL REFERENCE LENGTH) T BB= . R = B MR
.TRUE. FOR PCRTIONS OF BASE AFT OF NON-LIFTING SURFACE BLF= T K N s N
LONGITUDINAL LOCATION OF C.G. XCG=_ R K N = - O S DU SN
WING SEMI-APEX ANGLE ““TRETAD= .. . . .. S g il s
.TRUE. FOR ROUNDED NOSE ROUNDN = . A
CONFIGURATION PROJECTED SIDE AREA SBS= - . -
PROJECTED SIDE AREA FORWARD OF 0.2 BODY LENGTH _  SBSLB= , . . . ., e TET TR T L TN 3 ;
LONGITUDINAL DISTANCE FROM NOSE TO CENTROID OF SBS XCENSB= e N e e b — i et i e b i
LONGITUDINAL DISTANCE FROM NOSE TO CENTROID OF PLANFORM AREA) L XCENW= | N R 3 T ; . '
$SEND 1
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NOTES: Leave Unused Columns Blank
ANl inputs require decimal pci t, either -X.XXX or -X.XXE-YY.

Refer to users manual (Volure } for complete description of all
varfables.

Column } must be blank. See A vendix B of Volume I for namelist
coding rules.



GROUP II1 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 (OUTBOARD END)

SPAN LOCATION OF INBOARD FLAP END

SPAN LOCATION OF QUTBOARD FLAP END

WING CHORD AT INBOARD FLAP ENG (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

AVERAGE CHORD OF BALANCE

AVERAGE THICKNESS OF CONTROL AT HINGE LINE

FLAP NOSE SHADE: (1) ROUND (2) ELLIPTICAL (3) SHARP
TYPE OF JET FLAP: (1) PURE JET (2) IBF (3) EBF (4)cCOMB
TWO DIMENSIONAL JET EFFLUX COEFFICIENT

JET DEFLECTION ANGLES (NDELTA VALUES)

EBF EFFECTIVE JET DEFLECTION ANGLES (NDELTA VALUES)

304

T
|

1-10 1-20 ! 21~30 | 31-40 41-50 ; 51—60 I €1-70 ; 71-80
uﬁngi7isow234557@@%123355739ohmumm%wwbmﬂgnhbwﬁwéowzbjjglﬁgwhgmass7890:234557390
SSYMFL P i B dade g 2 i G o s e o S i g oo win
T FTYPE= | T - - ) —
NDEL TA= . e A . . e

;;;;;;

..... "

......

CPRME®{ 1}=_

T CAPINB(1]=

S CAPBLT(T)=

DOBDEF (V1=

‘DOBCIN=

DPBCHT=

......

A

........

SCMD (1 )=

Co-

T

" o=

T NTYPE=

"

L

TJETFLPS,

.....

CMuU =

;;;;;

“TDELJETLI)= ..

EFFIET(I)=

Aa a4

.

SEND

Pl die

Aa 2

Y

" P O P P M P

P i M Ak A A s A

A

NOTES:

Leave Unused Columns Blank

A1l inputs require decimal point, either -X.XXX or

Refer to users
variables.

Column 1 must be blank.
coding rules.

-X.XXE-YY.

manual (Volume 1) for complete description of all

See Appendix B of Volume I for namelist



GROUP III INPUTS (continued)

CONTROL SURFACE TYPE

NUMBER OF CONTROL DEFLECTIONS, 9 MAX

SPAN LOCATION OF INBOARD END OF CONTROL SURFACE

SPAN LOCATION OF OURBOARD 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)

AILERON CHORD AT INBOARD FLAP STATION
AILERON CHORD AT OUTBOARD FLAP STATION
RPOJECTED HEIGHT OF DEFLECTOR (NDELTA VALUES)

PROJECTED HEIGHT OF SPOILER (NDELTA VALUES)

DISTANCE FROM WING L.E. TO SPOILER LIP (HDELTA VALUES)

DISTANCE FROM WING L.E. TO SPOILER HINGE LINE
PROJECTED SPOILER HEIGHT

311

=10 1120

-40 ! 41-50 !

61-70 i 71-80

SASYFLP

STYPE=

A Ly . ST S URPU S S T W'Y

PR Y ST ST WY P

21-30 1 !
HNNﬂMﬂﬂMQOn234567890ﬂﬂﬂﬂ5&ﬂwwm42345§ﬂﬂ90|2345678D0|23455789m|zpﬁLEU19MW?3455%99Q

NDELTA=,

...... n

SPANFI1=

SPANFG=

PHETE=
TDELTALLI )=

P T S VR S S

[ ST P S S g Sy TR ERT RL PR e

‘DELTAR (1)=

"CHRDF.I= .

"CHRDFO= .

DELTAD(1)=

“TBELTAS(I)=

Y S T T S G S W WY

TXSBC (V)= . .

A ek

i§PRMEJ

......

A i) T e e

.......

.........

AAAAAAAA

Ve W GRS O I A4 1 & ke

........

a n a At s ko

PO S S L -

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.

See Appendix B of Yolume I for namelist




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 ONTROARDR CONTROL TAB END
TRIM TAB INBOARD CHORD

TRIM TAB OUTBOARD CHORD

SPAN LOCATION OF INBGARD TRIM TAP END

SPAN LOCATION OF OUTBOARD TRIM TAB END

Cms CONTROL SURFACE

C, CONTROL SURFACE
ia

Che

Cp, TRIM TAB

Crgy TRIM TAB

MAXIMUM STICK GEARING

TAB SPRING EFFECTIVENESS
AERODYNAMIC BOOST LINK RATIO
CONTROL TAB GEAR RATIO

-8 /8
tCmax’ Cmax
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f=10 T

=20 ! 21-30 1-40

41-50

5—-60 &(-70

! 71-80

232516 7890 1234567886133

SCONTABR

4567890IEGMB%JBEOHQHW567890ljbﬁﬁﬁ?ﬁﬁbﬂﬂﬂﬁégggﬁwaﬁﬂbmhmbb

TTYPE= _

FEBE S

T CFlITC= .

__CFOTC= |

......

.....

.....

.....

.....

.....

I U S S S P N A

Leave Unused Columns Blank

A1l inputs require decimal point, either =X.XXX or

variables.

Column 1 must be blank,
ceding rules.

-X.XXE-YY,

-Refer to users manual (Volume [} for complete description of all

See Appendix B of Volume I for namelist




GROUP IV INPUTS

=10 11~20 1 21-30 ! 31-40 " al-%0  si—e0 ! :
¥ Y T + T T T T = ; GI—70 1 L
12345678901 2345678901 2346678910103456789012345678 901234567830 1.2[3[456.7890.1 2'3*115’:?7‘8'9 0

NAMEL IST
PRINT NAMELIST INPUTS SAVE

SAVE CASE DATA FOR NEXT CASE e ‘ - = T

P T TR T
" 2k U S T S S Y

SYSTEM OF UNITS (EX. DIM M) DM, T i e - e -

i Pei ST PN IS S RO W'Y

COMPUTE TRIM CHARACTERISTICS TRAM o o e . - .
COMPUTE DYNAMIC DERIVATIVES BAMP T )

DEFINE WING DESIGNATION . . » " ; :
DEFINE H.T. DESIGNATION NA A~ = et e 4 i i ok s e L — )

DEFINE V.T. DESIGNATION O R it e i 6§ o i S ik ) - S
DEFINE V.F. DESIGNATION NACA—F— e A — - : L

.......

CASE TITLE (EX. CASEID CASE 1) CASE LD : : . e b .
DUMP COMPUTATIONAL DATA ARRAYS (EX. DUMP A, B) DUMP, 2 s s b R \ : BT E g

DERIVATIVE ANGULAR UNITS (EX. DERIV RAD) DERTY e o et ke b o o ) )

PRINT PARTIAL OUTPUT PART et i b i L - :
COMPUTE CONFIGURATION BUILD-UP Y TSP bt S 6 B 000 5.5 e e

\'G 4.
STORE SELECTED PARAMETERS FOR PLOTTIN PLOT
.
b ol o 2o 3 ; )
NG OF CASE INPUTS NE ) SE e . ) : - el
a2 3 B e ke e e et ey B £ e e N
...... 3
)
a &,
4 A
. R
A
Eop 53 b0 i by p R fs s R .
.
oet
i i " Ak N @ - 2 = 2.
Y g b s S Bk s St g onte ool a3 i 44 ) "
i b 3 g g s Es s ) .
S M b b S
cetafiahe £ e bt o8 b o oot B e ol e R e
: Ber b bonia §op gt on .
e
s T PR i
; il . .
. PR ERT T PP T o et s .
; . . R
R bt R :

NOTES: Leave Unused Columns Blank

ALL CONTROL CARDS START IN COLUMN ONE

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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