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FOREWORD

This report, "The USA? Stability and Control Digital Datcom,"” describes
the computer program that éalculates static stability, high 1ift 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: .'17:'

o Volume I, Users Manual : '}O‘J; /v ~

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 £oncluded
in November 1978. this report supersedes AFFDL TR—73 23 produced under -

4 e e

contract F33615-72-C-1067, which automated Seqéiéﬁs 4 and 5 of the USAF Sta-
bility and Control Datcom; AFFDL TR-74-65)*roduced 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 F33615-7S-C~3063. The recent activity gener-
ated a plot module, updated methods to 1ncotporéte the l976_batcom 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 ir the areas ot computer program formulation, imple=-
mentation, and verification. A list of the Digital Datcom Principal Investi-
gators and individuals who made significant contrihutions to the development
of this program is provided on the followinz page. '

Requests for copies of the computer program should be directed to the
Alr Force Flight Dynamics Laboratory (FGC). Coples of this report can be
obtained from the National Technical Information Service (NTIS) |

This report was submitted in April 1979.

. . 111
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INTRODUCTION

In preliminary design operations, rapid and economical estimations of
aerodynamic stability and control characteristics are frequently required.
The extensive application of complex automated estimation proces sres is often
prohibitive in terms of time and computer costs in such an environment.
Similar inefficiencies accompany handﬁ:alculation procedures, which can
require expenditures of significant man-hours, particularly i{f configuration
trade studies are involved, or if estimates are desired or.r a range cf
flight conditions. The fundamental purpose of the UGAF Stability- and Control
Datcem 1s to provide a systematic summary of methods for estimating stability
and control characteristics in preliminary desig,p applicaticne. Consistent
with this philosophy, the development of the Digital Datcom cenpucér' program
is an approach to provide rapid and economical estimation of aerodynamic
stability and control characteristics.

‘Digital Datcom calculates static stability, high-lift and control
device, ard dynamic-derivative characteristics using the methods contsined 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. S

The program has been developed on a modular basis as ﬂlnltnitgd‘ in
Figuré l. 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 oveiview of
program capabilities. Section 3 provides input defin,tions, with basic con-
figuration geometry modeling techniques prasented in ﬁection 4. Analyses of
special configurations are treated in Secrion 5. Section 6 discussas the
available output data. The appendices discuss namelirt coding rules, sirfoil
section characteristic estimation methods with supplemental data, and a list
of geometric and aerodynamic variables available as supplemental ocutput. A
self-contained user's kit is included to aid the user in setting ‘up mphts to
the program. '

.? b .» 1—'4‘-"5‘;,{%1?,,7_1‘“: —

3
|
:
|
>
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MASTER ROUTINES

METHOD MODULES

FIGURE 1 DIGITAL DATCOM MODULES

PERFORMS THE “EXECUTIVE" FUNCTIONS OF ORGANIZING
MAIN PROGRAMS AND DIRECTING THE OPERATIONS PERFORMED BY OTHER
PROGRAM COMPONENTS.
Execurxﬁs PERFORMS USER-ORIENTED NON-METHOD OPERATIONS
SUBROUTINES SUCH AS ORDERING INPUT DATA, LOGIC SWITCHING,

s - INPUT ERROR ANALYSIS & OUTPUT FORMAT SELECTION.
UTILITY PERFORMS STANDARD MATHEMATICAL TASKS ues
SUBROUTINES REPETITIVELY REQUIRED BY METHOD SUBROUTINES.

SPECIAL
SUBSONIC TRANSONIC SUPERSONIC CONFIGURATIONS
MODULE 1 - |MODULE III MODULE V . § | MODULE VII
CHARACTERISTIC CHARACTERISTICS CHARACTERISTICS | | LOW ASPECT
AT ANGLE AT ANGLE AT ANGLE RATIO WING-BODY
| ACK OF ATTACK AT SUBSOWIC
MODULE 1 MODULE 1V MODULE VI SPEEDS
CHARACTERISTICS] |CHARACTERISTICS | |CHARACTERISTICS —
IN SIDESLIP IN SIDESLIP . IN SIDESLIP MODULE VIII
: AERODYNAMIC
CONTROL
MODULE X EFFECTIVENESS
DYNAMIC DERIVATIVES AT RYPERSONIC
MODULE X1 SPEEDS
HIGH-LIFT AND CONTROL DEVICES MODULE IX
' TRAMSVERSE-JET
| MODULE VII CONTROL
TRIM OPTION EFFECTIVENESS

AT HYPERSONIC
SPEEDS
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Even though the development of Digital Datcom was purrued 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 II1, Implementation of Datcom Methods,
which contains the correspondence between Datcom meth:ds and program formula-
tion. This volume also defines the program implementatidn requirements. The .
listing of the computer program is contained on microfiche as a supplement to
this report. Modifications, extensions, and limitations of Datcom methods as
incorporated in Digital Datcom are discussed throughout the report. Volume
111 discusses a separate plot module for Digital Datcom. .

Users should refer to Datcom for the limitations of methods involved.
However, potential users are forewarned that Datcom drag methods are not
recommended for performance. Where more than one Datcom method exists,
Volume 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 execntion 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,

g dat,
: S Tane A
[ ' . e o ki s, 3.
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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 requiréments. For specific questions deal-
ing with pethod validity and limitations, the user is étroqgly encouraged to
refer to the USAF Stability and Control Datcom document. Much of the flexi-
bility inherent in the Datcom methdds has been retained by allowing the user
to substitute experimental or refined analytical data at intermediate compu~
tation levels. Extrapolations beyond the normal range of the Datcom methods
are provided by the program; however, each time an extrapolation is employed,
a message is printed which identifies the point at which the extrapolation is
made and the results of the extrapolation. Supplemental output is available
via the “dump” and “partial output” options which give the user access to key
intermediate parameteré to aid verification or adjustment of computations.
The following paragraphs discuss primary prog:am capabilities as well as
selected qualifiers and limitations,

2.1 ADDRESSABLE CONFIGURATIONS
' In general, Datcom treats the traditional body-wing~tail geometries
including control effectiveness for a variéty of'high-lift/control devices.

High-1ift/control output is generally in terms of the incremental effects ¢ve
to deflection. The user must integrate these incremental effects witan
the "basic”™ configuration output. Certain Datcom methods applicable to

. reentry type vehicles are also available., Therefore, the Digital Datccna

addressable geometries include the "basﬁc" traditional aircraft concepts
(including canard configurations), and unique geometries which are identified
as “special” configurations. Table 1 sum&arizes the addressable configura-—
tions accommodated by the program. |
2,2 BASIC CONFIGURATION DATA

The capabilities discussed below apply to basic configurations, i.e.,
traditional body-wing-tail concepts. A detailed summary of output as a func~

|

“tion of configuration and speed regime is|presented in Table 2. Note that

transonic output can be expanded through the use of data substitution (Sec-
tions 3.2 and 4.5). Typical output for these configurations are presented in
Section 6. ‘
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TABLE 1 ADDRESSABLE CONFIGURATIONS

CONF IGURATION

PROGRAM REMARKS

BODY

WING, HURIZONTAL
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 SUBSOMIC 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 1S TREATED AT SUBSONIC MACH
NUMBERS, DIHEDRAL EFFECTS ARE PRESENT IN THE LATERAL-
DIRECTIONAL DATA.

LONGITUDINAL METHODS REFLECT ONLY A MIDWING POSITION,
LATERAL-DIRECTIONAL SOLUT!ONS CONSIDER HIGH= AND LOW-
WING POSITIONS,

THE VARIOUS GEOMETRY COMBINATIONS ARE GIVEN IN TABLE
2. WING DOWMWASH METHODS ARE RESTRICTED TO STRAIGHT-
TAPERED PLANFORMS. EFFECTS OF TWIN VERTICAL TAILS ARE
INCLUDED IN THE STATIC LATERAL DIRECTIONAL DATA AT
SUBSONILC MACH NUMBERS.

NON-STANDARD CONFIGURATICNS 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
HORIZONTAL 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.
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AERODYNAMIC QUTPUT AS A FUNCTION OF 4
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2.2.1 Static Stability Characteristics ‘

The iongitudinal and lateral-directional stability characteriatii:s pro-
vided by the Datcoﬁ 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 autput pirovides
the longitudinal coefficients Cp, Cp, Cqp, Cy, and Cp, and the derivatives
CLa, c‘a’ CYB, C"B’ and‘C,.B. Output 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

AU

limited to the longitudinal aserodynamic characteristics. _

Users arz2 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
H * find another fairing more acceptable. The detiila 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 thg information neces-
E'; sary for transonic fairings. The experimental data input option allows the

L8 T RAR A AR 2 A s

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. ‘ k

Datcom body a‘erodym.mic characteristics can be olitained at all Mach

n\;nbers only for i&odies 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. e
Straight-tapered and nonstraight~tapered wings 1nc1uding 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
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advised to be miniful 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 Digitzl Datcom employ turbu-

lent skin friction methods in the computation of friction drag values. Esti-

mates for cases involving significant wetted areas in laminar flow will

require adjustment by the user.

Computations of wing-body longitudinal characteristics assume, in many -

cases, that the configuration is of the mid-wing type. Lateral-directicnal

analyses do account for other winé locations. Users should consult the

.Datcom for specific details. .
Wing-oody-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 arvangements. Component
aerodynamic contributions and configuration build~up data are available
through the use of the "BUILD" option described in Section 3.5. Using this
option, the user can isolate component aero&ynamic 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 {s 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 T e

The pitch, acceleration, roll ‘and yaw derivacives of ch, Cmq- CL&. Cn&,
Cp s Cy , an, c“r’ and Cp e 2re 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 cLa and wing=-body cLu’ Any improyemeht in
the accuracy of these keoy 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 T
Control Device | 80" | 0 | Cp 1o (c"a)5 AFDmin c"w c“w “ur | 0 | e o ~~
Jet Flaps N
Pure Jet Flap |1 1 1 1 . 'F_\_ .
Jet Flap & 1 H 1 1 .
Mech, Flap : T
I8F 1 ] 1 1 ' . _ | ' ——
: g VR B 1 '
i Flaps ' .
: Plain 12317 3| 1 ] 1 1 3 3 } -
Single Slotted |12 | 1 1 23] v ' ; N
Fowler Slotted |12 |1 1 1 o|v a3
Double Slotted {12 |1 1 1 jr23. ' - h 1 :
Split 12 1 ]
Leading Edge 12 1 1
Krueger 12 123 ;
Slats . .
Leading Edge 12 1 123 ) e
Plug 12311 3
Flap i 12311 3 _ . :
Slotted 12 N e
Differential ¢ _ : - =
Horizontal Tails ' ‘ AR E i
Wing Ailerons 123f123 -
| Notes: *In lddition to straight-tapered planforms, output also available on m-smight-tapmd
i planforms (e.g., ¢~ -~ delta). N ; .
Ailerons are identifiea as plain flaps in program. ' o N
IBF = Internally blown flap EBF - Externally blown flap T
W - Wing HT - Horizontal tail _ § - l
! . / |
'
;
f%. — :
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the dynamic stability estimates. Use of experimental data sﬁbstitut:’.on for
this purpose is strongly recommended.
2.2.,3 High-Lift and Control Characteristics

: High-lift devices that can be analyzed by the Datcom methods include jet
flaps, split, plain, single-slotted, double-slotted, fowler, and lead‘:lng cdge

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 "“igh-lift-device methods deal with subsonic lift,
drag, and pitching-moment ¢(ifects with flap ‘deflection. General capabilities
for jet flaps, symmetrically deilected high~lift devices, or trailing-edge
control devices include lift, moment, and maximum-lift increments along with
drag-polar increments and hinge-moment derivatives. For translatiug devices
the lift-curve slope is al 2 computed. Asymmetrical deflection of wing con-~
trol devices can be anal -‘ed for rolling and yawing effectiveness. Rolling
effectiveness may be obta ned for all-movable differentially-defiected 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 bo
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-~
lateé conputed stability and control characteristics to provide trim output
(static Cp = 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 de_flection« angles required to trim and the associated longitudinal
aerodynamic characteristics shown in Table 3. The second mode treats conven-
tional wing-body~tail configurations where the horizontal-tail is all-movable
or "'flyihg." In this case, output as a function of angle of at:iack consists
of horizontal-stabilizer deflection. (or incidence) angle required to trim;
untrimmed stabilizer C;, Cp, Cp, and hinge—moment coefficients; trimmed

stabilizer CL; Cp, and hinge moment coefficients; and total wing-body~tail Cj

il
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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 CD,
th Cas» Cy» and C, ‘and the derivatives CL » Cm s Cy
2.3.2 Aerodynamic Control at Hypersonic Spgeds ‘

The USAF Stability and Control Datcou contains some special control
uethods for high-speed vehicles, These 1nc1ude hypersonic flap methods which
are 1ncorpotted into bigita;.natcon. The flap methods are restricted to Mach
ﬁunbet. greater than 5, angles of attack between zero and 20 degrees and
deflectfons into the wind. A two-dimensional flow field is determined and
oblique shock relations are used to delcribé the flow field.

Data output from the hypersonic conttol~f1ap methods are incremental
normal- and axial-force coefficients. associnted hinge moments, and center-
of-pressure location. Thete data are found fron the local pressure distribu-
tions on the flap and in regiona forward of the flap. The analysis includes
the effects of flow separation due to windward flap deflection by providin
estimates for separation induced-pressures forward of the flap and reattach-
ment on the flap. Users may specify laminar or turbulent boundary layérs.

8’ CnB, and CEB

~2e3.3 Transverse-Jet Control Effectiveness

Datcom provides a procedure for preliminary iizing 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 is restricted to control jets located on windward cur-
faces in a Mach number range of 2 to 20. In addition, the method is invalid
for altitudes vhere mean free paths approach the jet-vidth dimension,

13
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The transverse control jet method requi'res 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 ana the jet plenum pressure and propellant
weight requirements to trim or maneuver the vehicle.

2.4 OPERATIONAL CONSIDERATIONS )
There are several operational considerations the user medg to under~-

stand in order to take maximum advantage of Digital Datconm.
2.4.1 Flight Condition Control

Digital Datcom requires Mach 'humber 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 amd 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 LYJP in Figure 3. In this dis-
cussion, and in Figure 3, the speed reference is referred to as Mach number,
and atmospheric conditions as alcitude. Thé three options for program loop—-
ing on Mach number a..d altitvie are listed and discussed below.

o LJUP = 1 - Vary Mach and altitude together. The program executes
at the first Mach number and first altitude, the second Mach number
and second altitude, and continues for all the 'flight conditions: In
the input data, NMACH must equal NALT and NMACH flight conditions are
executed. This option should be selected when the Reynolds number is
input, u}d must be selected when atmospheric conditions are not
input. ‘

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

14
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.0 LJYP = 3 - Vary altitude at fixed Mach number. The program executes
using the first Mach number and cycles through each altitude in the
input 1ist, 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 fligbt
conditions are executed. ‘ '

2.4.2 Mack Regimes _ v

Aerodynacic stability methods are defined in Datcom as & 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 teghe‘ 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 (zee Figure 3)

These limits were selected to conform vuith wnost 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
o'ption 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. In the same fashion, the -dpex_'sonic Mach limit
can be reduced using the variable TSMACH. The program will permit this vari-
able to be in the range: 1.01 < TSMACH < 1.40. The program will default to
the limits of each variable if the range is exceeded. The Mach regimes are
then defined as follows: o ' }

Mach Regime ‘

Mach Number (M)
M £ STMACH Subsonic
STMACH < M < TSMACH Transonic
M > TSMACH Supersonic
M > TSMACH Hypersonic
and the hypersonic
flag is set

15
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2.4.3 Input Diagnostics

There is an input diagnostic analysis module in PMgital Datcom which
scans all of the input deta cards prior to program execution. A listing of
all input daca 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 car. be used to calculate the required geomet-—

ric and aercdynamic input parameters for virtually any user defined airfoil
section, This module substantially simplifies the user's input preparation.
An airfoil section is defined b& one of the following methods;

l. An airfoil section designation (for NACA, aouble 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 (Refesences 2 to 4) to
calculate the inviscid aerodynamic characteristics. A viscous correction is
applied to the section lift curve slope, Coq In addition a 5% correlation
factor (suggested in Datcom, page 4.l1.1..2-2) is applicd to bring the results
in line with experimental data. The airfoil section module methods are
discussed in Appendix B.

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

l. For subsonic Mach numbers, the module computes the airfoil subsonic
section characteristics and the re..lts 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

16
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shock will make the boundary layer correction invalid. Compressi-
bility corrections also become invalid. The hodule 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 6% of the chord will lose °

accuracy. Accuracy will also diminish when the maximum airfoil
thickness exceeds approximately 12% of the chord, or large viscous
interactions are present such as with supercritical airfoils.
'Hhen section cartesian coordinates or mean line and thickness dis-
tribution coordinates are specified, the user must adequately define
the leading edge region to prevent surface curve fits that have an

infinite slope. This can be accomplished by supplying section ordi- .

nates at nondimensional chord stations (X/C) of 0.0, .001, .002, and
«003, ‘

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 to provide smoothly varying coordinates as it is to accu-

rately define the airfoil geometry.

2,4,5 Operational Limitations

Several operational limitations exist in Digital Datcom. These limita~
tions are listed below without extensive discussion.or jus:ifica;ion. Some

pertinent operational techniques are also listed. ‘
o The forward lifting surface is always input as the wing and the aft

lifting surface as the horizontal tail. This convention is used

regardless of the nature of the configuration.

o Twin vertical tail methods are only applicable to lateral stability

T eiree——————t = ot

parameters at subsonic speeds.

17
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Airfoil section characteristics are assumed to be constant across the

.airfoil span, or an average for the panel. Inboard and outboar:

panels of cranked or double-delta planforms can have their individual
panel leading edge radii and maximum thickness ratios specified sepa-
rately,

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

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

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

Only one high lift or control device can be analyzed at a time. The
effect of nigh 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.

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

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

horizontal tail.

Should Digital Datcom not provide output 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. In all cases users should consult

the Datcom for method limitations.

18
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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 tatl surfaces and
their relative locations. , B

o 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 "specisl” 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. , .

0 Group IV inputs contiol the execution of the case, or job for muliti-
ple cases, and allow the user to choose some of the special options,
or to obtain 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 III1 since it is the
most convenient and flexible for this application. Its use reduces the pos=~
sibility of input errors and increases the utility of the program as follows:
——— o -Variables within a namelist may be input in any order;

o Namelist variables are not restricted to particular card columns;

0 Only required input variables 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 us:r in complyingﬂwith the general
namelist rules, examples of both correct and incorrect namelist coding are
included in Appendix A.
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All namelist input variables (and program data blocks) are iaitialized
"UNUSED"” (1,0E~60 on CDC systems) prior to case execution. Therefore,
omission of pertinent input variables may result in the "UNUSED" vélﬁe to be
used in calculations. However, the “UNUSED" value is often used as a switch
for program control, so the user should not indiscriminately use'dummy
inputs, ' '

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

Croup IV inputs are the “case control cards.” Though the} are input 'in
a fixed format, their use has the characteristic of a namelist, since (with
the exception of the case tetﬁination 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 analysés are
summarized in Tables 5 through 7. Use of these tables will save time in
preparing namelist inputs for a specific problem. '

The user has the option to specify the system of units to be used,
English or Metric. Tabl» 8 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: _

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

A denotes units of area; ftz, in 2, mz. or cm? .

'Deg denotes angular measure in degrees, or temperature in degrees

Rankine or degrees Kel&in. ’

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.

20

I

. . . .
SEMRAL N e SO LA

¥ ) R



http://www.abbottaerospace.com/technical-library

Kot

TABLE 4: DIGITAL DATCOM INPUT SUMMARY

GROUP/ ~ GROUPII GROUP I} ~ GROUP IV

NAMELIST INPUT CONTROL CARD INPUT

REFERENCE DATA | BASIC CONFIGURATION |  ADDITIONAL/SPECIAL J0B CONTROL

DEFINITION DEFINITION CONFIGURATION DEFINITION CARDS
NAMELIST | PAGE | NAMELIST | PAGE | NAMELIST PAGE |CONTROL CARD| PAGE
NAME | DEFINED| NAME | DEFINED |  NAME DEFINED NAME DEFINED
FLTCHN 2 SYNTHS 3 PREPWA 49 NAMELIST Lz
PTINS a8 BgOY 35 JET PWR 51 SAVE 7
WGPLNF k1) GRNDEF 5 DIM 73
HTPLNF 37 |.. TVTPAN 55 NEXT CASE 3
VTPLNF 37 SYMFLP 57 TRIM 7
,, VFPLNF 37 ASYFLP 61 DAMP "
WGSCHR 39 LARWB 63 NACA 14
HTSCHR 39 TRNJET 65 CASEID 75
H VTSCHR -39 HYPEFF 67 DUMP. 75
¢ VFSCHR 39 CHNTAB 69 DERIV ]
: EXPR - - 45 PART n
. BUILD n
: PLYT n
21
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TABLE 7

REQUIRED NAMELIST FOR ANALYSIS OF SPECIAL CONFIGURATIONS

REQUIRE
gciaL ~NAMELIST e, roan | LARWS [TRNJET [HYPEFF
CONFIGURATIO
LOW ASPECT RATIO
WING & WING BoDY| @ ° __
(SUBSONIC) ;
FLAT PLATE WITH Mcs, Poo \
TRANSVERSEJET | @ o 77T 7 77\&777‘77’/
(HYPERSONIC) \
FLAT PLATEWITH \
FLAP CONTROL ® ® .l —
(HYPERSONIC) C "N
Gow
< -
]
i TABLE 8 INPUT UNIT OPTIONS
j ~ REYNOLDS
| UNITS SYSTEM coNTROL | GEOMETRY| SURFACE | PRESSURE | TEMPERATURE
; UNITS | ROUGHNESS| P, T, NUMBER
| (LENGTH.FORCE-TIME,2-F-T) | CARD " o o o PER UNIT
! suere : LENGTH
i FOOT-POUND-SECOND DIMFT | FOOT INCH ibh2 °R UFT
INCH-POUND-SECOND DIMIN | INCH INCH ibfin2 R AFT
METER-NEWTON-SECOND DIMM METER M- N/m2 oK 1™
CENTIMETER-NEWTON-SECOND | DIMCM | CM CcM NeM2 oK ™

THE DEFAULT SYSTEM OF UNITS IS THE FOOT-POUND-SECOND

o be gt b
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3.2 GROUP I INPUT DATA
Namelist input data to define the case flight conditions and reference

dimensions aré 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 ~omputed. 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 hes a standard atmosphere model, which
accurately simulates the 1962 Standard Atmosphere for geonetric'altitudes
from -16,404 feet to 2,296,588 feet, thaf 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 deternine pressure, temperature,
Reynolds number and other required parameters to support method applicaﬁions.

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 applieafions such
as wind tunnel model analyses at test section conditionms. S

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 ("WI"
and "GAMMA"). These parameters are of particular interest when using the
Trim Option (Section 3.5). The tnim 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@PP enables the user to run cases at fixed altitude
with varying Mach number (or velocity), at fixed Mach number (or velocity) at
varying altitudes, or varing speed and altitude together.

Nondimensional aerodynamic coefficients generated by Digital Datcom may
be based on user-specified reference area and lengths. These reference

25
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parameters are input via namelist PPTINS, Figure 4. If the reference area is
not specified, it is set equal to the theoretical planform area of the wing.
This wing area includes the fuselage area subtended by the ettension of the
wing leading and ttailing edges to the body center line. The longitudinal
reference length, if not specifiedhin @®PTINS, is set equal to the theoretical
wing mean aerodynamic chord. The lateral reference length is set equal to
the wing span when it 1is not user specified. V

Reference parameters contained in ¢PTINS must be specified for body-
alone configurations since the default reference parémeters are based on wing
geometrye. It_is suggested that values near the magnitude of body maximum
cross—sectional area be used for the reference area and body maximum diareter
for the longitudinal and lateral reference lengtns.

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 ae 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 outpuf
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 DIMENSION DEFINITION UMITS
NMACH - NUMBER OF MACH NUMBERS OR VELOCITIES TO BE -
RUN, MAXIMUM OF 20
MACH 2 VALUES OF FREESTREAM MACH NUMBER -
VINF 2 VALUES OF FREESTREAM SPEED I
NALPHA - NUMBER OF ANGLES OF ATTACK TO BE RUN, -
, MAXIMUM OF 20 A
ALSCHD 2 VALUES OF ANGLES OF ATTACK, TABULATED IN DEG |
ASCENDING ORDER _
mmu% 2 REYNOLDS NUMBER PER UNIT LENGTH, pV/u 11\
NALT. - NUMBER OF ATMOSPHERIC CONDITIONS TO BE RUN, -
~ MAXIMUM OF 20 .
acrh 2 VALUES OF GEOMETRIC ALTITUDES 2
| PINF I VALUES OF FREESTREAM STATIC PRESSURE FIA
. TINF A 2 VALUES OF FREESTREAM TEMPERATURE DEG
. HYPERS - = TRUE. HYPERSONIC ANALYSIS AT ALL MACH -
| NUMBERS > 1.4
| STMACH - UPPER LIMIT OF MACH NUMBERS FOR SUBSONIC -
5 ANALYSIS (0.6 <STMACH <0.99). DEFAULT TO
! 0.6 IF NOT INPUT
TSMACH - LOWER LIMIT OF MACH NUMBERS FOR SUPERSONIC -
, ANALYSIS (1.01 STSMACH < 1.4). DEFAULT TO
* 1.4 IF NOT INPUT
] - DRAG DUE TO LIFT TRANSITION FLAG, FOR REGRESSION| -
: ANALYSIS OF WING — BODY CONFIGURATIONS
= 0.0 FOR NO TRANSITION, DEFAULY
= 1.0 FOR TRANSITION STRIPS OR FUL. LALE FLIGHT.
Lowr - VEMICLE WEIGHT ' F
| GAMMA - FLIGHT PATH ANGLE 'DEG
PPN 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 FLTCPN — FLIGHT CONDITIONS
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INPUT OPTIONS TO SATISFY THE MACH NUMBER A\
AND REYNOLDS NUMBER INPUT REQUIREMENTS

USER INPUT 1 PROGRAM COMPUTES /8\
/A MACH, RNNUB
MACH, ALT PINF, TINF, RNNUB
VINF, ALT PINF, TINF, MACH, RNNUB
PINF, TINF, VINF RANNUB, MACH
PINF, TINF, MACH RNNUSB, VINF

/\ REQUIRED FOR TRANSVERSE-JET CONTROL

O\ EACH ARRAY ELEMENT MUST CORRESPOND TO THE RESPECTIVE
MACH NUMBER/FREESTREAM SPEED INPUT , USE LOJP = 1.

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

/&\ REQUIRED WHEN USING THE NACA CONTROL CARD
5\ USER INPUTS FOR THESE VARIABLES WILL TAKE PRECEDENCE

/B\ ATMOSPHERIC CONDITIONS ARE INPUT AS EITHER ALTITUDE OR PRESSURE AND

TEMPERATURE
/3\ SEE SECTION 24.1, AND EXAMPLE PROBLEM 2 IN SECTION 7
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| |  NAMELIST OPTINS

: ARRAY
~ VARIABLE NAME
; DIMENSION DEFINITION UNITS

| : RYUGFC - SURFACE ROUGHNESS FACTOR, EQUIVALENT )
! ' SAND ROUGHNESS. DEFAULT T0 0.16 X 10—3 INCHES,
| OR 0.406 X 10—3 cm, IF NOT INPUT

SREF - REFERENCE AREA. VALUE OF THEORETICAL WING A

‘ ) AREA USED BY PROGRAM IF NOT INPUT
CBARR - LONGITUDINAL REFERENCE LENGTH VALUE OF !

THEORETICAL WING MEAN AERODYNAMIC CHORD USED
8Y PROGRAM IF NOT INPUT

BLREF - LATERAL REFERENCE LENGTH VALUE OF WiNG SPAN !
" | USED 8Y PROGRAM {F NOT INPUT

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

[

ROUGHNESS FACTORS FOR USE IN NAMELIST §PTINS !

Ny EQUIVALENT SAND ROUGHNESS i
TYPE OF SURFACE
INCHES om
AERODYNAMICALLY SMOOTH | (]
POLISHED METAL OR WOOD 0.02-0.08 X103 | 0.051 - 0.203 X 10~3
NATURAL SHEET METAL 0.16 X 103 0.408 X 10-3
SMCOTH MATTE PAINT, CAREFULLY APPLIED 0.25 X 10-3 0.835 X 10~3
STANDARD CAMOUFLAGE PAINT, AVERAGE - odox10-3 | 1r018x10-3
APPLICATION ,
CAMOUFLAGE PAINT, MASS-PRODUCTION SPRAY 1.20 X 10-3 3.048 X 10-3
DIP-GALVANIZED METAL SURFACE 6x10-3 15.240 X 103
i NATURAL SURFACE OF CAST IRON 10x 10-3 25.400 X 10-3
FIGURE 4 INPUT FOR NAMELIST OPTINS — REFERENCE PARAMETERS
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3.3 GROUP II INPUT DATA
Namelist data to define basic configu-ation geometry is shown in Figures

5 through 8. Those “special” configurations (Figure 2) are defined using
Croup II1 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 dinensions to ke 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 ©i, C(p 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 reguited to be
at the fuselage nose. ’

The planform geometry of cach of the cerodynamic surfaces are input
using the namelists WGPLNF, HTPLNF, VTPLNF and VFPLNF shown in Figure 7. The
section aerodynamic characteristics for these surfaces ace input using either
the section characteristics namelists WGSCHR, HTSCHR, VISCHR 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
1lifting 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 bnsed subsonic Method 2 outside the bounds listed in
Figure 9., Method 1 is recommended as an optional approach for the b,/by
regime of 1.0 to 1.5, By deféult, Digital Datcom selects Hethdd 3 for by/by
less than 1.5 and Method 1 for span ratios greater than or equal te 1.5.
Using the variable DWASH in namelist WGSCHR, the user has the option of
applying Method 1 or 2. Method 2 is applicable at subsonic Mach numbers

and span ratios of 1.25 to 3.6.

[ Y TR r g
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Aspect ratio classification s réquired to employ the Datcom straight

tapered wing solutions for wing or tail 1lift 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 pafameter, which depends upon planform
taper ratio and leading edge sweep (Table 9). 1t also notes an overlap
regime where the user may employ éither the . low or high aspect ratic 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 unswebt, untapered
uings with aspect ratios of 3.5 or more if ARCL is not input.

Transonically, several parameters need to be defined to obtain the
panel 1lift characteristics. Those.required variables are summarized in
Figures 10 and 11 and are input using the experimental data substitution
namelist EXPRnn, Additiohally. intermediate data may be available, for
example CQB/CL which requifes experimental data to complé:e. By use of the
experimental data input namelist EXPRnn, data can be made available to

complete these second~level computations, as shown in Figure 10.
The namelist EXPRnn can also be used to substitute selected configura-

tion data with known fest 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

Xe

FORWARD HORIZONTAL LIFTING
SURFACE MUST BE DESIGNATED

AS A WING IN INPUT

+2

Xy

: +iy ﬁH +

z
P 4 v
Zw ; ' S t""‘""'""—l jnsreneucs
B - - & ' PLANE

Zgu I\—cg cr

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

. & REQUIRED ONLY FOR ALL-MOVABLE HORIZONTAL TAIL TRIM OPTION.
ﬁ\ IF HINAX IS INPUT, Xy AND Zyy ARE EVALUATED AT ZERO INC!DENCE {i,,=0)

+X

DEFINITION

UNITS

ENGINEERING{VARIABLE{ ARRAY
- SYMBOL .| NAME | DIMENSION
Xeq XCG
2cq ZC6
W xXw
Y W
W ALIW
Ay XH
Ay ZH
in ALIH
lv XV
7y v
SCALE
VEATUP
A\,"G HINAX

LONGITUDINAL LOCATION OF CG, (MOMENT REF. CENTER)

VERTICAL LOCATION OF CG RELATIVE TO REFERENCE PLANE

LONGITUDINAL LOCATION OF THEORETICAL WING APEX

VERTICAL LOCATION OF THEORETICAL WING APEX RELATIVE TO
REFERENCE PLANE

WING ROOT CHORD INCIDENCE ANGLE MEASURED FROM
REFERENCE PLANE

LONGITUDINAL LOCATION OF THEORETICAL HORIZONTAL TAIL
APEX

VERTICAL LOCATION OF THEORETICAL HORIZONTAL TAIL APEX

"RELATIVE TO REFERENCE PLANE

HORIZONTAL TAIL ROOT CHORD INCIDENCE ANGLE MEASURED
FROM REFERENCE PLANE .

LONGITUDINAL LOCATION OF THEORETICAL VERTIC/:L TAIL APEX
LONGITUDINAL LOCATION OF THEORETICAL VENTRAL FIN APEX
VERTICAL LOCATION OF THEORETICAL VERTICAL TAIL APEX
VERTICAL LOCATION OF THEORETICAL VENTRAL TAIL APEX
VEHICLE SCALE FACTOR (MULTIPLIER TO INPUT DIMENSIONS)
VERTUP = TRUE. VERTICAL PANEL ABOVE REF PLANE (DEFALLT)
VERTUP = [FALSE. VERTICAL PANEL BLEOW REF PLANE
LONGITUDINAL LOCATION OF HORIZONTAL -

TAIL HINGE AXIS

P e ikl Ehl

FIGURE 5 INPUT FOR NAMELIST SYNTHS — SYNTHESIS PARAMETERS
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NAMELIST BpDY

~] | &

!N 1, 'BT

PO3SIBLE SUPERSONIC AND HYPERSONIC BODY CONFIGURATIONS

Iy
Pp=lprag
dy =dy =dy NOTES:
NOSE AND TAIL SEGMENTS MAY BE CONICAL
(AS SHOWN) OR OGIVAL.
DIAMETERS dy,dy, AND dy ARE COMPUTED
Iy FROM LINEAR INTERPOLATION OF
N INPUTS x; VS R
NOSE-AFTER BODY Ygy=0
dy
dy=dy

NOSE-AFTER BODY-TAIL

-y
s$e 28>
L]

[

Iy
!A.o

gy
dy=dy

dy

d

FIGURE 6 INPUT FOR NAMELIST BODY — BODY GEOMETRIC DATA

35

[



http://www.abbottaerospace.com/technical-library

LOCAL PLANFORM HALF WIDTH, ¢ ;
A ‘—| LOCAL CROSS SECTIONAL AREA, 5; ! ‘

L.
K: l ANGLE OF ATTACK Y :
! . “ -
\ | REFERENCE PLANE 2,
X } LOCAL PERIPHERY, P; SECTION A-A
In f—1a—~] NOTE: Z = 0 ON DESIRED 60DY CENTER-LINE

REFERENCE PLANE = AXIS OF SYMMETRY FOR AXISYMMETRIC BODIES

NLY REQUIRED FOR SUBSONIC ASYMMETRIC BODIES
JT REQUIRED IN SUBSONIC SPEED REGIME
YPERSONIC SPEED REGIME ONLY

¥LY ONE VARIABLE IS REQUIRED

IF ONE VARIBLE IS INPUT THE OTHER TWO ARE COMPUTED FROM IT, ASSUMING A CIRCULAR CROSS-SECTION
IF TWO VARIABLES ARE INPUT, THE THIRD IS CALCULATED AS FOLLOWS:
SAND P INPUT, R =+/S/r

- P AND R INPUT, S = 7R

S AND RINPUT, P = 27 WHERER =

+/SiOR INPUT R, WHICHEVER IS THE LARGEST

RING | VARIABLE | ARRAY
w NAME | oiMENsION DEFINITION umiTs
NX - NUMBER OF LONGITUDINAL BODY STATIONS AT WHICH DATA IS -
SPECIFIED, MAXIMUM OF 20.
X 20 LONGITUDINAL DISTANCE MEASURED FROM ARBITRARY LOCN 2
A\ s 20 ' CROSS SECTIONAL AREA AT STATION x; A
A\ P 20 PERIPHERY AT STATION x; |
A\ Res 20 PLANFORM HALF WIDTH AT STATION x; !
/N 2u 20 2~ Z-COORDINATE AT UPPER BODY SURFACE AT STATION x; ?
(POSITIVE WHEN ABOVE CENTERLINE) .
Az 20 2-- Z-COORDINATE AT LOWER BODY SURFACE AT STATION x; !
(NEGATIVE WHEN BELOW CENTERLINE)
% BNYSE - BNOSE = 1.0 CONICAL NOSE, BNOSE = 2.0 0GIVE NOSE -
BTAIL - BTAIL = 1.0 CONICAL TAIL, BTAIL = 2.0 0GIVE TAIL -
oMIT FORpgT=0
% BLN - LENGTH OF BODY NOSE ?
BLA - LENGTH OF CYLINDRICAL AFTERBODY SEGMENT !
25 = 0.0 FOR NOSE ALONE OR NOSE-TAIL CONFIGURATIONS
A\ os - NOSE BLUNTNESS DIAMETER, ZERO FOR SHARP NOSEBODIES 2
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
METHQOD - = 1. USE EXISTING METHODS (DEFAULT) -
= 2, USE JORGENSEN METHOD
) IN CALCULATION OF TRANSONIC DRAG DIVERGENCE MACH NUMBER, DATCOM FIGURE 4.5.3.1-19
EQUIVALENT RADIUS AT TRANSONIC AND SUPERSONIC MACH NUMBER, Rgq =v/S/r
[
A
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FETYTNC NP v

L, i, 8 g @ oy AT B g

cal abalil

NAMELISTS WGPLNF, HTPLNF, VTPLNF, AND VFPLNF

[

B ——
\ —

= ¢
Mr,—-' d
. (A sl \( FRONT VIEW
b2 w2 1ty L INPUT {
: \
v I, WGPLNF| #TI
%92 (AWely X\~
\ )
. 1
PRGOS | C' e . '
o ‘ u°:li ‘ ' : ‘
| , , aet ) ! e ‘
_ ‘ °
& °
<. T -
. o N T °
¥ exvoseD RooT \ °
1 uomzo:::: ::::i (Axiely *
= -1 N
usint (o # . °
~ °
FRONT VIEW SHig) 1 AS
SIDE VIEW
»
Svws) VgL -1 1,
EXPOSED WING ROOT CHORD b-,,/z‘
\ ‘AXIC’]
P 4

N~ P _..L b/2
e — =
| Viug)

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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\  INPUTS NOT REQUIRED FOR STRAIGHT TAPERED PLARFORM v
A ONLY REQUIRED FOR SUPERSONIC AND HYPERSONIC SPEED AEGIMES, ONE VALUE REQUIRED FOR EACH MACH KO
VALUES MUST CORRESPOND TO MACH ARRAY. IF NOT INPUT, PROGRAM WILL ATTEMPT TO CALCULATE. '
ATAFOR
ENGINEERING| VARIABLE | ARRAY
wer | VPLNFL symsoL NAME  |DIMZNSION DEFINITION “"“‘h
VFPLNF . .
’ e G CHROTP - |mpcuoro
) o b%y/2 A\ ssengp = | SEMISPAN OUTBOARD PANEL {
’ [ b*/2 SSPNE = |SEMI'SPAN EXPOSED PANEL '
) o b/2 SSPN - SEMI-SPAN THEORETICAL PANEL FROM THEORETICAL ROOT cHoRn| /
' 4 o A\ cuwrosr| - CHORD AT BREAKPOINT - : 1
' o ¢ CHRDR | - | ROOTCHORD : L
) 4 (Awyeli SAVS! - | INBOARD PANEL SWEEP ANGLE DEG
» L4 Ayselo savsd - OUTBOARD PANEL SWEEP ANGLE DEG
) o xle CHSTAT | - REFERENCE CHORD STATION FOR INBOARD AND OUTB0ARD -
PANEL SWEEP ANGLES, FRACTION OF CHORD
U e TWISTA - TWIST ANGLE, NEGATIVE LEADING EDGE ROTATED DOWN DEG
! (FROM EXPOSED ROOT TO TIP)
b w2, { A\ssnop - SEMI-SPAN OF OUTBOARD PANEL WITH DIHEDRAL L
) L oHoADI | - DIHEDRAL ANGLE OF INBOARD PANEL (IFT; =I, ONLY DEG
INPUTT)
' L DHOADS| - DIHEDRAL ANGLE OF OUTBOARD PANEL €6
! e TYPE - = 1.0 STRAIGHT TAPERED PLANFORM -
= 2.0 DOUBLE DELTA PLANFORM (ASPECT RATIO <3)
. = 3.0 CRANKED PLANFORM (ASPECT RATIO >3) ‘
SHg) A\sus 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 A\ 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
s.x' = SH +248 R
Lp A\ aen LONGITUDINAL DISTANCE BETWEEN CG AND CENTROID OF Sugr | £
POSITIVE AFT OF CG '
o Svwe) |\ svws 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) A\ sve 20 | AREA OF EXPOSED VERTICAL PANEL NOT INFLUENCED BYWING | A
OR HORIZONTAL TAIL
Sviwg) | A\ svis 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

~ INDICATES EXPOSED PARAMETER
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NAMELISTS WGSCHR, HTSCHR, VTSCHR AND VFSCHR

[‘ INPUTS FOR ' INPUTS PER INPUTS FOR
| - | NAMELIST ' SPEED REGIME NAMELIST
© (-4
; o | o | 5 |ENGINEERING | VARIABLE | ARRAY DEFINITION olelglg « | o |3 |encineenms
: E|E[E] svmsoL NAME DIMENSIC's . HHEIE ZlzlL| symsoL
: nla . ] g | & al &),
| ISE Slx|g |8 $1EIS
| 3 %3 3
i [ =
| s >
{ olele| v Téve - [ maximum AsRFOIL SECTION N S XaelC
| THICKNESS, FRACTION OF CHORD L 2K )
{ & DELTAY = DIFFERENCE BETWEEN AIRFOIL
) ORDINATES AT 5.0 AND .15% alujaim
CHORD, PERCENT CHORD
' Wemax | X@ve - THORD LOCATION OF MAXIMUM
sjeile AIRFOIL THICKNESS, FRACTION (BN
OF CHORD L4
T ) - AIRFOIL SECTION OESIGN LIFT
bl : COEFFICIENT ol
, ALPHA - ANGLE OF ATTACK AT SECTION
e * DESIGN LIFT COEFFICIENT,0EG | T | oo ty/emax
T CLALPA 2, 30 | AIRFOIL SECTION LIFT CURVE o
ele 0 smps%c-',nnnec. . ¢le
a
< CLMAX 20 | AIRFOIL SECTION MAXIMUN
el max A LIFT COEFFICIENT -
c TMO R CM@ - SECTION ZERO LIFT PITCHING
b e Mo MOMENT COEFFICIENT il oiole
ele Reg), LERI Z AIRFOIL LEADING EDGE RADIUS | g -
a A\ :M%‘g %S;B%TRRDDMNEL
LER - L
o oo g, € ERACTION OF CHORD LR olele
9o CAMBER=TAUE = CAIBERED AIRFOIL SECTION FLAG | @
B ole]| W, TOVCE /A - U FOR OUTBOARD PANEL IR Xe/C
i ®|®| 9| Womax, |xevca /s - (x/clmax FOR OUTBOARDPANEL |® O[Ol O ®loio
ole g, THITOR Ty FOR OUTBOARD PANEL elelolo e
Cieal o JCLMAXL - ARFOIL MAXIMUM UIFT COEFFL
d MAX'u-0 CIENT AT MACH EQUAL ZERO e ojele
Cidyg | CCAMOOR = AIRFOIL SECTION LIFT CURVE
ole CLAMB SLOPE AT MACH EQUAL ZERO, -
PER DEG Vi
(t/chett TCEFF - PLANFORM EFFECTIVE
: olele THICKNESS RATIO, FRACTION slele olele
f : OF CHORD -
' X RoHARE o - WAVE ORAG FACTOR FOR SHARP.
t elole NOSED AIRFOIL SECTION, NOT nla s Yore
; INPUT FOR ROUND NOSED AIRFOILS
‘ B S § | AIRFOIL SURFACE SLOPE AT 0,20,40 sioie
: 60, 80, AND 100% CHORD, DEG. POS!-
; ° TIVE WHEN THE TANGENT INTER. slaln e
: SECTS THE CHORD PLANE FORWARD
OF THE REFERENCE CHORD POINT ejele
, ARCL - ASPECT RATIO CLASSIFICATION
! A (SEE TABLE 9) o|ofojo {

FIGURE 8 INPUT FOR NAMELISTS WGSCHR, HTSCHR, VTSCHR AND

VFSCHR — SECTION CHARACTERISTICS
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VARIABLE

ARRAY
DIMENSION

DEFINITION

INPUTS PER
SPEED REGIME

WAVE-DRAG FACTORS FOR SHARP

TRANSONIC
SUPERSONIC
HYPERSONIC

SUBSONIC

Yy

SECTION AEROOYNAMIC CENTER,
FRACTION OF CHORD (SEE VOL It
FOR DEFAULT)

SUBSONIC DOWNWASH METHOD FLAG

* 1. USE DATCOM METHOD 1

= 2 USE DATCOM METHOD 2

= 3. USE DATCOM METHOD 3

SUPERSONIC, USE DATCOM METHOD
21F DWASH = 1 0R 2

(SEE FIGURE 9)

NOSE AIRFOILS

BASIC WING
AIRFOIL SECTION | XSHARP SECTION
18
BICONVEX -—3- O
OUBLE WEDGE | et —
0 i

1 - x¢le [-— ‘t—-l
HEYACONAL |———

x| x3 ‘—l|+x2+ x3

L) [ 4 4

ycum

AIRFOIL MAXIMUM CAMBER, FRACTION
OF CHORD

cLo

CONICAL CAMBER DESIGN LIFT
COEFFICIENT FOR M = 1.0 DESIGN.
SEE-NACA RM A55G13 (DEFAULT 70 0.0)

t————
TYPEIN

TYPE OF AIRFOIL SECTION COORDI-

NATES INPUT FOR AIRFOIL SECTION

MOOULE

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

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

NUMBER OF SECTION POINTS INPUT,
MAX. = 50

XCHRD A

ABSCISSAS OF INPUT POINTS,
TYPEIN = 1.0 OR 2.0, XCPRO(1) = 0.0
XCORD(NPTS) = 1.0 REQUIRED

YUPPER

ORDINATES OF UPPER SURFACE,
TYPEIN=1.0

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

YUPPER(NPTS) = 0.0

oj0|0|0

YLEWER

ORDINATES OF LOWER SURFACE,
TYPEIN=1.0

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

YLOWER(NPTS) = 0.0

MEAN A

i

ORDINATES OF MEAN LINE, TYPEIN » 2.0
FRACTION OF CHORD, AND REQUIRES
MEAN(1) = 0.0

MEAN(NPTS) = 0.0

o THICK

T

U

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

THICKINPTS) = 0.0

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

r/o'hll’(gc &
L/ ¢ dy

n

TCEFF =

£2 4

THICK YUPPER

__-—-\=--,---
—C \vuwsn

umc ,

XCORD

A SEE DATCOM SECTIONS 4.3.2.1 AND 4.3.3.2 (LINEAR REGRESSION

METHOOS) IF SET LESS THAN ZERO WILL BYPASS THE

REGRESSION METHODS
INPUT ONLY FOR CONFIGURATIONS WITH A HORIZONTAL TAIL

NOT REQUIRED FOR STRAIGHT TAPERED PLANFORMS
ARRAY ELEMENTS MUST CORRESPOND TO THE MACH OR VINF

ARRAY (NAMELIST FLTCON)
ARRAY ELEMENTS MUST CORRESPOND TO THE XCRD ARRAY

ONLY CALCULATED FOR SUPERSONIC AIRFOILS
USING NACA CARD.

A\ SEE SECTION B.3.2 FOR INPUT RECOMMENDATIONS

JUPPLIED OR COMPUTED BY AIRFOIL SECTION MODULE IF AIRFOIL DEFINED WITH NACA CARD OR SECTION COORDINATES
TED 8Y AIRFOIL SECTION MODULE IF AIRFOIL DEFINED WITH NACA CARD OR SECTION COORDINATES
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TABLE 9 ASPECT RATIO CLASSIFICATION

“ARCL"
BORDER-LINE RANGE:
3 ‘
(€y+1C0S Ag < A< (G + 1) C0S Agg

“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"
: €y + M coSA

35 . .

A S TSR HIGH ASPECT RATIO

SEE DATCOM SECTION 4.1.3.3

MEIHOD L
bt >15
METHOD 2 (EMPIRICAL METHOD) /] }
1255 by <35 < ‘ by By
METHOD 3 (CANARD METHOD)
by/bn<ig

METHOD IN RANGE 1.0 Sby/b, < 1.5 CAN BE SELECTED USING VARIABLE “DWASH” IN NAMELIST WGSCHR

FIGURE 9 PRIMARY APPLICATION REGIMES FOR SUSSONIC DOWNWASH METHODS
"~ IN DATCOM

41
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PRS- L Kb a |

.4

A coa DT i

.

-
«d
o ——— .
NON-LINEAR LIFT REGION ‘
% % “CLyax
a, ANGLE OF ATTACK
NOTES:

1. IFay AND a_ ARE INPUT USING EXPR — THE LINEAR LIFT REGION IS DEFINED.

2 (F d:l_" AX AND QL" AX ARE ALSO INPUT USING EXPR — THE COMPLETE LIFT CURVE
1S DEFINED.

3. IF THE COMPLETE LIFT CURVES FOR THE WING AND HORIZONTAL TAIL
ARE DEFINED AND BOTH SURFACES HAVE STRAIGHT TAPERED PLANFORMS,

ALL DATA DESISNATED IN TABLE 2 THAT REQUIRE EXPERIMENTAL
OATA INPUT ARE CALCULATED.

4. |F THE BODY LIFT CURVE IS INPUT AT TRANSONIC MACH NUMBERS,

CONFIGURATION DATA INVOLVING THE BOOY ARE SIGNIFICANTLY
IMPROVED.

FIGURE 10 TRANSONIC EXPERIMENTAL DATA SUBSTITUTION
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TRANSONIC DATA AVAILABLE WITH EXPERIMENTAL DATA SUSSTITUTION

GIVEX OATA CALCULATED
- NONE VERT.Cp,
w8 ¢
H-8 €
W-8-H, W-8-V, & W-8-H-V Cp
WING C) VSa WING Cp, Cy. Ca. €y
W-8 Cp.Cy.Ca.Copp
W~8-V Cp,Cy.Cy.Cp
HORIZ. C, VS a HOMZ. £ Zy,Cp,Cp
-8 Cp.Cu.CACyy
. BODY €, VSa - T 8-V ¢, Cy.Ca :
w-8 ¢ VSa ;
HORIZ C; & Cp VSa W-8-T Cp i
Vo S eVS d& ’
w8 ¢ VSa
WORIZ C_VSa W-8-T ¢,

va ¢ & delda VS a
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aw

A ARRAY
€, CLAB 20 | BODY LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
() CMAB 20 | BODY PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
NN coB 20 | BODY DRAG COEFFICIENT VS ANGLE OF ATTACK
(cLl: cL8 20 | BODY UFT COEFFICIENT VS ANGLE OF ATTACK
g e 20 | BODY PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
€y CLAW 20 | WING LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
Ca)\ CHAY 20 | WING PITCHING MOMENT SLOPE VS ANGLE OF ATTACK, PER DEGREE
Co), cow 20 | WING DRAG COEFFICIENT VS ANGLE OF ATTACK
€ ) o 2 | WING LIFT COEFFICIENT VS ANGLE OF AiTACK
(c,:):’, o 20 | WING PITCHING MOMENT COEFFICIENT VS ANGLE OF ATYACK
€, CLAH 20 | HORIZONTAL TAIL LIFT CURVE SLOPE VS ANGLE OF ATTACK,

~ PER DEGREE
(Cy) CMAH 20 | HORIZONTAL TAIL PITCHING MOMENT SLOPE VS ANGLE OF ATTACK,
W PER DEGREE
), COH 20 | HORIZONTAL TAIL DRAG COEFFICIENT +'S ANGLE OF ATTACK
€y cLH 20 | HORIZONTAL TAIL LIFT COEFFICIENT VS ANGLE OF ATTACK
(Cq) o 2 | HORIZONTAL TAIL PITCHING MOMENT COEFFICIENT VS ANGLE
H » OF ATTACK
(€p) cov ~ | VERTICAL TAIL ZERO LIFT DRAG COEFFIC:ENT ’
(CL.)V CLAYB 28| WING-BODY LIFT CURVE SLOPE VS ANGLE OF ATTACK, PER DEGREE
( ,:: CHAWB 2 ""3':":' PITCHING MONENT SLOPE VS ANGLE OF ATTACK, PER
g cows » mnea%oevsnm COEFFICIENT VS ANGLE OF ATTACK
Uy cLwe 2 | WING-BODY LIFT COEFFICIENT VS ANGLE OF ATTACK
Colyp cwve 2 | WING-BODY PITCHING MOMENT COEFFICIENT VS ANGLE OF ATTACK
o/t DEGDA 20 | DOWNWASH GRADIENT VS ANGLE OF ATTACK
. EPSLON | 20 | DOWNWASH ANGLE VS ANGLE OF ATTACK, DEGREES
W, QUQINF | 20 | RATIO OF HORIZONTAL TAIL DYNAMIC PRESSURE TO THE FREE
STREAN VALUE VS ANGLE OF ATTACK
w, & ALPYY ~ | WING ZERO LIFT ANGLE OF ATTACK, DEG
iy A ALPLY = | "ING ANGLE OF ATTACK WHERE LIFT BECOMES NON-LINEAR, DEG
'y Al acuw ~ | WING ANGLE OF ATTACK FOR MAX, LIFT, DEG
Cruax)y % cLuw = | ™G mAX. LIFT cOEFFICIENT
), ALPH - | HORIZONTAL TAIL ZERO LIFT ANGLE OF ATTACK, DEG
wy A | ae ~ | HORIZONTAL TAIL ANGLE OF ATTACK WHERE LIFT BECOES
NON-LINEAR, DEG .
G’ A | acum = | HORIZONTAL TARL ANGLE OF ATTACK FOR MAX. LIFT, DEG
‘ci-nn,." A cum ‘= | HORIZONTAL TAIL MAX, LIFT COEFFICIENT

NOTE: 1 EXPERIMENTAL DATA PARAMETERS MUST BE BASED ON THE REFERENCE AREA AND LENGTHS AS USED
BY DIGITAL DATCOM. SEE FIGURE 4 FOR DEFINITION OF DIGITAL DATCOM REFERENCE PARANETERS.

3\ REQUIRED TO SUPPORT TRANSONIC SECOND LEVEL NETHODS, USED OPLY AT TRANSONIC MACH NUWBERS,

THE USE OF THESE PARANETERS IS SHOWN IN FIGURE 9.

3 EACH EXPERHMENTAL DATA MAMELIST REPRESENTS DATA FOR ONE MACH NUMBER. THE LAST T™9 DIGITS
OF THE NAMELIST NANE CORRESPONDS TO THE MACH NUMBER SEQUENCE IN NAMELIST FLTCSA, FIGURE 3.
NAMELIST EXPRO] PROVIDES EXPERIMENTAL DATA FOR THE FIRST MACH RUMBER, EXPROZ2 THE SECOND,

EXPRIS THE FIFTEENTH, ETC. ALL SIX CHARACTERS N THE NAMELIST NAME MUST BE SPECIFiEu.
FIGURE 11 INPUT FOR NAMELIST EXPRnn— EXPERIMENTAL DATA INPUT

!
i
|
!

4 Sgian, o
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* 3.4 GROUP II1 INPUT DATA

The namelists required for additional or "special”™ ccnfiguration defi-

nition are presented in Figures 12 through 22, and Tableéyﬁfthrough 12.

Specifically, the namelists PRPPWR, JETPWR, GRNDEF, TVTPAN, ASY?LP ;\&~C¢NTAB
the configutation defined through Gﬁoup 11

enable the user to "build upon”
stand

The remaining namelists LARWB, TRNJET and HYPEFF define{”

inputs,
configurations whose namelists are not- used wffh Group II inputs.

alone™
The inputs for propellor power or jet power effects are made through

namelists PRYPWR and JETPWE, respectively. The number of engines allowable

is one or two anud the engines may be located anywhere on the configuration.

The configuration must have a body and a wing defined and, optionally,

horizontal tail and a vertical tail. Since the'Datcom method accounts for

incremental aerodynamic effects due to power, configuration changes requa.red

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
Since the method only computes the

“end-plat2" affects on the longitudi-
1f the twin vertical panels are

either the wing or horizontal tail.
incremental lateral stabiiity results,
nal characteristics are not calculated.
present on the horizontal tail, and a vertical tail or ventral fin is
specified, the mutual interference among the panels is not computed.

Inputs for the high 1lift and control devices are made with'the namelists

SYMFLP, ASYFLP and CUNTAB. 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=l)
for a control tab analysis namelists CPNTAB and SYMFLP (with FTYPE=1) must
both be input. For ASYFLP namelist inputs, the spoiler and aileron devices
(STYPE of 1., 2., 3. or 4.) are defined for the wing, even with the presence
of a horizontal tail, whereas the all-moveable horizonial tail (STYPE=5.0)

3 therefore,

is, of course, a horizontal tail device.

-~
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NAMELIST PR QRWR : ;

+2 = -7
{ /o
/’ I
i S e’ !
,J/ zT ‘5‘\ ’
- +X REFERENCE PLANE £ !
L -——
= { > ===
\ — \ h_ ’/
‘ - -
il ——— P
X'P {

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

ENGINEERING | VARIABLE | ARRAY o NITS

SYMBOL NAME | DiMENSION EFINITION v
i AIETLP - ANGLE OF iNCIDENCE OF ENGINE THRUST AXIS, | (DEG
n NENGSP - NUMBER OF ENGINES (101 2)5 ¢ -
t'- 2 - = .

: THSTCP THRUST COEFFICIENT = p—y—T5 0 -
X'p PHALYC - AX:AL LOCATION OF PROPELLER HUB L
7 PHVLYC - VERTICAL LOCATION OF PROPELLER HUB 1
Rp PRPRAD - PROPELLER RADIUS 1 .
N ENGFCT | - EMPIRICAL NORMAL FORCE FACTOR -
(bplo.3p, | BWAPR3 Al - BLADE WIDTH AT 0.3 PROPELLER RADIUS £
®plosrp | swarrs - BLADE WIDTH AT 0.6 PROPELLER RADIUS £
(bologr, | BWAPRI - BLAGE WIDTH AT 0.9 PROPELLER RADIUS £
Ng NbPEPE - NUMEER OF PROPELLER BLADES PER ENGINE -
Plo1sR, | garars - BLADE ANGLE AT 0.75 PROPELLER RADIUS DEG
Yp P - LATERAL LOCATION OF ENGINE y4

CRYT - .TRUE. COUNTER ROTAYING PROPELLER -
- : .FALSE. NON CGUNTER ROTATING PROPELLER
”

A Ky ISNOT REQUIRED AS INPUT IF (bpy)'s ARE INPUT AND CONVERSELY (bp) ‘s ARE NOT REQUIRED
IF Ky I$INPUT.  (SEE SECTION 4.6. 1 OF DATCOM)

FIGURE 12 INPUT FOR NAMELIST PROPWR — PROPELLOR POWER PARAMETERS

H
- -
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NAMELIST JETPWR
)
[ ‘
. y " ,I ]
o -
k‘ - - e =
’z ,..-..f
- e R D Wb = em = o f ',
o~ +X nereaeuce PLANE: = -
\---- m— --J_-’ L /{
e XIN ] L1 ' : <
. PIU— i

JET POWER EFFECT METHODS ARE ONLY APPLICABLE TO LONGITUDINAL STABILITY PARAMETERS
" INTHESU

JET POWER INPUTS ARE REQUIRED FOR EXTERNALLY BLOWN JET FLAP (EBF) CONFCGURATIONS. NOT REQUIRED

PURE JET

SSONIC SPEED REGIME.

FLAPS OR INTERNALLY BLOWN FLAPS (18F)

EBFJET| JET
FLAP | rowen "‘2;';‘:::"3[ R Mo DEFINITION UNITS
INPUTS | INPUTS :
° ° 0 AlETU ~ | ANGLE OF INCIDENCE OF ENGINE THRUST | DEG
LINE
° " NENGSJ ~ | NUMBER OF ENGINES (1 OR ”zr -
o Te THSTCS - | THRUST COEFFICIENT = —--coer -
: ° - JIALC = | AXIAL LOCATION OF JET ENGINE INLET /4
] L 2 %vVLeC ~  |VERTICAL LOCATION OF JET ENGINE EXIT| [
L L x JEALOC < |AXIAL LOCATION OF JET ENGINE EXIT J
° A JNLTA ~  |JET ENGINE INLET AREA A
° o 0 JEANGL - |JETEXIT ANGLE DES
° vy JEVELY - |JETEXITVELOCITY I
. Teo AMBTMP = | AMBIENT TEMPERATURE DEG
o 7] JESTMP - |JETEXIY STATIC TEMPERATURE 0EG
[ ° " zLLIC = |LATERAL LOCATION OF JET ENGINE 4
° ’e ETTY = |JET EXIT TOTAL PRESSURE FIA
° L AMBSTP = | AMBIENT STATIC PRESSURE FIA
® [ 8 JERAD = | RADWS OF JET EXIT /§

FIGURE 13 INPUT FOR NAMELIS‘f JETPWR — JET POWER PARAMETERS
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NAMELIST GRNDEF

A o gy St o At

REFERENCE PLANE

T~

_...__S.g_k

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

: ENGINEERING | VARIABLE | ARRAY '
N NITS
{ SYMSOL NAME | DIMENSION DEFINITIO v
Ny NGH - NUMBER OF GROUND HEIGHTS TO BE RUN -
H GROHT 10 VALUES OF GROUND HEIGHTS. GROUND HEIGHTS EQUAL
ALTITUDE OF REF. PLANE RELATIVE TO GROUND !

4

.
I3
I

FIGURE 14 INPUT FOR NAMELIST GRNDEF — GROUND EFFECT DATA

o~y o=t - . R

>

N~
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NAMELIST TVTPAN

] ) 17
L N/

by

e &
&

L

A ST . DR T O e

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

susmesnmsq VARIABLE| ARRAY OEFINITION UNITS \
: SYMBOL | NAME |DIMENSION \
b’ BvP - |VERTICAUPANEL SPAN ABOVE LIFTING SURFACE ) | \
by Bv - |veRTicaLpaneL sPaN - !
2 80v .| - |FUSELAGE DEPTH AT QUARTER CHORD-POINT OF VERTICA
PANEL MEAN AERODYNAMIC CHORD !
by BN ~ | DISTANCE BETWEEN VERTICAL PANELS !
Sv v = |PLAN FORM AREA OF ONE VERTICAL PANEL A
v o | vewe - | TOTAL TRAILING-EDGE ANGLE OF VERTICAL PANEL AIRFOIL
’ SECTION DEG
. ] wip - [DISTANGE PARALLEL TO LONG. AXIS BETWEEN THE CG AND THE
QUARTER CHORD POINT OF THE MAC OF THE PANEL. POSITIVE
IF AFT OF CG. !
: z » - | DISTANCE IN THE 2 DIRECTION BETWEEN THE CG AND THE MAC
. L OF THE_PANEL, POSITIVE FOR PANEL ABOVE CG. !

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

55
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NAMELIST SYMFLP

‘ : ENGRSYY
PLAIN TRAILING-EDGE FLAP ROUND NOSE FLAP
NTYPE 10
— -l
e — ] 7 —
SR 1;- ,__.\\—>_
\'[L .
egre
HNGLESLOTTED FLAP e :‘m FLAP w~igre
: A
: G
=== JB<~>—- X
. , b
, 4" 5 |
| Y'Y - N
PUT FLAP . SHARPNOSE FLAP
| weeels LI
| CLASSIFICATION OF FLAM FLAP NOSE SHAPES o
|
L "c"z ,.
" WINGE LINE g2 &,
—1 ¢y . _ \ 4 €
= R =
. % a == b
: LEADING EDGE SLAT | CONTROL BALANCE INPUT VARIASLES : 7
, . . s
._I ¢t '_ l 1 2tV . Ca
: —— e |}
3 B
f LEADING 05T $LAP . KEUSSERFLAP ‘ %‘:
i,, FIGURE 168 INPUT FOR NAMELIST SYMFLP — SYMETRICAL FLAP DEFLECTION INPUTS
[ 3 L . .
; ,
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& /L"o ~ s a
MaoL | VARIABLE NAME u.?}?:?.ﬁu DEFINITION o JS/E/6 /.18 /)5 ) 2
‘e A &Y Jo < &
I [ fe A A §/ s
2 f e:a" ;" Se/ & /8a ;5 5‘" 5‘
5| <S558/ §/8S/~5) &) ¢
* 1.0 PLAIN FLAPS ° L
=2.0SINGLE SLOTTED FLAPS - Py o2\
= 3.0 FOWLER FLAPS ® °
FTYPE - = 4.0 DOUBLE SLOTTED FLAPS - Y o
= 5.0 SPLIT FLAPS [
= 6.0 LEADING EDGE FLAP PY
= 7.0 LEADING EDGE SLATS :
= 8.0 KRUEGER ® [ J
NDELTA - NJUMBER OF FLAP OR SLAT DEFLECTION ANGLES, MAX 9 ~-loe|lo|loejo|o0ojeoe|e|e]e
OELTA 9 FLAP DEFLECTION ANGLE MEASURED STEAMWISE 6|9 lo| @ | @ | @ |0 @] @
n PHETE - TANGENT OF AIRFOIL TRAILINE EDGE ANGLE -
BASED ON ORDINATES AT 90 AND 99 PERCENT CHORD oiejo|oie
72 PHETEP - TANGENT OF AIRFOIL TRAILING DGE ANGLE BASED ON
ORDINATES AT 95 AND 99 PERCENT CHOROD -lejejoe|e]| e
CHROFI - FLAP CHORD AT INBOARD END OF FLAP, MEASURED 1 .
PARALLEL TO LONGITUDINAL AXIS ojlo|jo0o| e |0|e|e0je|e
CHROFb - FLAP CHORD AT GUTBOARD END OF FLAP, MEASURED !
PARALLEL TO LONGITUDINAL AXIS [ N IR BN J o|lo|eo|e [ ]
SPANFI - SPAN LOCATION OF INBOARD END OF FLAP, MEASURED )
PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY "ieieo| ol eo|loejeo|eo]|le]|e
SPANFO - SPAN LOCATION OF QUTBOARD END OF FLAP. MEASURED | o
PERPEMDICULAR TO VERTICAL PLANE OF SYMMETRY [ BN B N ) [ N IO BN BN
CPRME! 9 TOTAL WING CHORD AT INBOARD ENO OF FLAP (TRANS- !
LATING DEVICES ONLY) MEASURED PARALLEL TD
LONGITUDINAL AXIS ojoe | @ ole|e
CPRMED 9 TOTAL WING CHORD AT OUTBOARD END OF FLAP (TRANS. | /
LATING DEVICES ONLY) MEASURED PARALLEL TO
LONGITUDINAL AXIS olele olele
CAPINB 9 ! P
CAPOUT 9 ! [}
DOBOEF 9 ! e
DOBCIN - ) ®
008COT - [) ®
SCLD ] INCREMENT IN SECTION LIFT COEFFICIENT DUE TO
DEFLECTING FLAP TO THE ANGLE 8¢
SCMD 9 INCREMENT IN SECTIGN PITCHING MOMENT COEFFICIENT
DUE TO DEFLECTING FLAP TO ANGLE ¢
3 - AVERAGE CHORD OF THE BALANCE e
TC - AVFRAGE THICKNESS OF THE CONTROL AT HINGE LINE lle
= 1.0 ROUND NOSE FLAP
NTYPE - { 2.0 ELLIPTIC NOSE FLAP -l e
= 3.0 SHARP NOSE FLAP
= 1.0 PURE JET FLAP [
JETFLP - =2.018F -
= 3.0 EBF
s . = 4.0 COMBINATION MECHANICAL AND PURE JET FLAP
cMU - TWO-DIMENSIONAL JET EFFLUX COEFFICIENT - ®
DELJET 9 JET DEFLECTION ANGLE DEG ®
EFFJET 9 EBF EFFECTIVE JET DEFLECTION ANGLE OEG ®
*JONAL FOR ALL FLAP TYPES
CHANICAL FLA? TYPE IF JETFLP = 4
J
e
' . , , )
H -t
t o 7o SO Yo U e ey
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RPN

AL s VR s

a2

Y Y A [ Yt Y79 e e e,

tn (¢rgi2) = 1/2["9_0 - .Yss]

tan (Grgf2) = 1/2 [Y._95 ; Yss]

FIGURE 17 SYMMETRICAL FLAP INPUT DEFINITIONS
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TRAILING EDGE
CAMBER LINE

PURE JET FLAP

. JET
EFFLUX

~TRAILING EDGE
CAMBER LINE

JET
EFFLUX

COMBINATION JET FLAP

& MECHANICAL FLAP

PARALLEL TG

WING CHORD

INTERNALLY BLOWN | | LINE
e gt * L7 4 /

- | )

" " EXTERNALLY BLOWN
JET FLAP
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'NAMELIST ASYFLP

| ;
! M ::. _.4//‘;
S
XX -

FLAP SPOILER

e

4

— g ¢ m— e e m—
[ —————

—l—;f* o f—'—‘{

PLUG SPOILER

N\

~

wybresz) = 12 [Yso-Ygs] sps‘usnsw‘r-nemmn
’ i
o |

FIGURE 19 INPUT FOR NAMELIST ASYFLP — ASYMMETRICAL CONTROL DEFLECTION INPUT
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T

ENGINEERING
. SYMBOL

VARIABLE

NANE rlif?NSION

ARRAY

VARIABLES REQUIRED
PER CONTROL TYPE

DEFINITION

UNITS

PLUG SPOILER ON WING

SPOILER-SLOT-DEFLECTOR ON WING

PLAIN FLAP AILERON

ALL MOVEABLE HORIZONTAL TAIL

[
E )

o

o oedrdr 2 2

NOELTA
SPANF!

SPANFO
PHETE

DELTAL

OELTAR

CHRDF!
CHROF$
DELTAD

DELTAS

= 1.0 FLAP SPOILER ON WING

= 2.0 PLUG SPOILER ON WING

3,0 SPOILER-SLOT-DEFLECTION ON WING

»4.0PLAIN FLAP AILERON

= 5.0 DIFFERENTIALLY DEFLECTED ALL MOVEABLE HORIZONTAL TAIL
NUMBER OF CONTROL DEFLECTION ANGLES; REQUIRED FOR ALL
CONTROLS, MAX. OF 9

SPAN LOCATION OF INBOARD END OF FLAP OR SPOILER CONTROL,
MEASURED PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY
SPAN LOCATION OF OUTBOARD END OF FLAP OR SPOILER CONTROL,
MEASURED TO PERPENDICULAR TO VERTICAL PLANE OF SYMMETRY
TANGENT OF AIRFOIL TRAILING EDGE ANGLE BASED ON ORDINATES
AT x/c = 0.90 AND 0.99 _
DEFLECTION ANGLE FOR LEFT HAND PLAIN FLAP AILERON OR LEFT
HAND PANEL ALL MOVEABLE HORIZONTAL TAIL, MEASURED IN
VERTICAL PLANE OF SYMMETRY

DEFLECTION ANGLE FOR RIGHT HAND PLAIN FLAP AILERON OR RIGHT
HAND PANEL ALL MOVEABLE HORIZONTAL TAIL, MEASURED IN
VERTICAL PLANE OF SYMMETRY

AILERON CHORD AT INBOARD END OF PLAIN FLAP AILERON,
MEASURED PARALLEL TO LONGITUDINAL aXiS

AILERON CHORD AT OUTBOARD END OF PLAIN FLAP AILERON,
MEASURED PARALLEL TO LONGITUDINAL AXIS

PROJECTED HEIGHT OF DEFLECTOR, SPOILER-SLOT-DEFLECTOR
CONTROL; FRACTION OF CHORD

PROJECTED HEIGHT OF SPOILER, FLAP SPOILER, PLUG SPOILER AND
SPOILER-SLOT-DEFLECTOR CONTROL; FRACTION OF CHORD
DISTANCE FROM WING LEADING EDGE TO SPOILER LIP MEASURED
PARALLEL TO STREAMWISE WING CHORD, FLAP AND PLUG SPOILERS;
FRACTION OF CHORD )

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 ‘

PROJECTED HEIGHT OF SPOILER MEASURED FROM AND NORMAL TO_
AIRFOIL MEAN LINE, FLAP SPOILER, PLUG SPOILER AND SPOILER-

»

~ ™
® & o o

DEG

@ |FLAP SPOILER ON WING

SLOT-REFLECTOR; FRACTION OF CHORD
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ki e NI

NAMELIST LARWB
SHARP LEADING EDGE
INPUT PARAMETER -8.1 NOT REQUIRED IF LEADING EDGE IS ROUND

8.1- EFFECTIVE WEDGE ANGLE OF SHARP LEADING EDGE WING, PERPENDICULAR TO LEAGING EOGE
- AT®;3 FROM NOSE, DEGREES

il
3

A f900

ROUND LEADING EDGE
INPUT PARAMETERS: ( "% LE ) / bANDS,  (NOT REQUIRED IF LEADING EDGE IS SHARF).

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

5 = LOWER SURFACE ANGLE OF ROUND LEADING EDGED WING, PERPENDICULAR TO WiNG LEADING EDGE

AT c, /3 FROM NOSE, DEGREES
] Ra_ Lé =23 +-'-n
_;r_ 3173, A
Af 900 ™o
A 3
[ &
|
A—C— - At
13
1 Rl
|
Y A — —-A
b
Ry

T
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< ROUNDN ‘ . PLAN VIEW
FALSE.

VIEW X
) ROUNDN
y -TRUE.

BASE LOCATION DESICNATOR

BLF
.TRUE.
: % BLF n:i::?cs | g jq—zsao NORMAL FORCE
FALSE. i REF PLANE
ENGINEERING | VARIABLE | ARRAY '
SYMBOL NAME | DIMENSION DEFINITION UNITS
Zyase z8 - VERTICAL DISTAHCE BETWEEN CENTROID OF BASE AREA AND |
BODY REF PLANE -
s SREF - PLANFORM AREA USED AS REFERENCE AREA A
5y DELTEP - SHARP LEADING EDGE PARAMETER DEG
Sk SFRONT - PROJECTED FRONTAL AREA PERPENDICULAR TO ZERO
NORMAL FORCE REF PLANE A
A AR - ASPECT RATIO tF SURFACE -
(Ry/3 LEWD RILEGB - ROUND LEADING EDGE PARAMETER -
N « DELTAL - ROUND LEADING EDGE PARAMETER DEG
1 L - LENGTH OF BODY USED AS LONGITUDINAL REF LENGTH ?
Swet SWET - WETTED AREA, EXCLUDING BASE AREA A
P PERBAS - PERIMETER OF BASE !
Sy SBASE - BASE AREA A
hy HB - MAXIMUM HEIGHT OF BASE !
by 88 - MAXIMUM SPAN OF BASE USED AS LATERAL REF LENGTH !
BAGE LOCATION | BLF 1 - TRUE. PORTIONS OF BASE ARE AFT OF NON-LIFTING SURFACE | -~
DESIGNATOR FALSE. TOTAL B2~ AFT OF LIFING SURFACE v
Xm XCG - . | LONGITUDINAL LOCATION OF CG FROM NOSE '
) THETAD - WING SEMI-APEX ANGLE DEG
NOSE BLUNTNESS | ROUNDN - .TRUE. — ROUNDED NOSE -
DESIGNATOR .FALSE. - POINTED NOSE
Seg $8S - PROJECTED SIDE AREA OF CONFIGURATION A
LIPS SBSLB - PROJECTED SIDE AREA OF CONFIGURATION FORWARDOF 275 | A
Xcantroids XCENSB - DISTANCE FROM NOSE OF VEHICLE TO CENTROID OF :
S PROJECTED SIDE AREA !
Xcentroidyy XCENW - DISTANCE FROM NOSE OF CONFIGURATION TO CENTROID OF
PLAN AREA !



http://www.abbottaerospace.com/technical-library

NAMELIST TRNJET

w |1

Moa Poo
ITT77TNXITT777
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
[ ™9 ALPHA 10 TIME HISTORY OF ATTITUDE DEG
LAMNRJ 10 TIME HISTORY OF BOUNDARY LAYER, WHERE -
= TRUE.~-BOUNDARY LAYER IS LAMINAR AT JET
= FALSE.-B80UNDARY LAYER IS TURBULENT AT JET
SPAN - SPAN OF NJZZLE NORMAL TO FLOW DIRECTION 1
F) PHE - INCLINATION OF NOZZLE CENTER ".INE RELATIVE TO AN AXIS | DEG
NORMAL TO SURFACE
H' ME - NOZZLE Exn’ MACH NUMBER -
I’ 1SP - JET VACUUM SPECIFIC |m|.35 t
[ cc - NOZZLE DISCHARGE COEFFICIENT -
v, 1 6P - SPECIFIC HEAT RATIO OF PROPELLANT -
L LFP - DISTANCE OF NOZZLE FROM PLATE LEADING EDGE l

FIGURE 21 INPUT FOR NAMELIST TRNJET — TRANSVERSE-JET CONTROL INPUT
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TR

TR ON T
DETAN \E i A .

NAMELIST HYPEFF

ENGINEER | VARIABLE | ARRAY - »
SYMBOL | NAME | DIMENSION | DEFINITION UNITS
ALT ALITD - ALTITUDE ; 2
XL XHL ~ | DISTANCE TO CONTROL HINGE LINE MEASURED FROM

_ THE LEADING EDGE 4
Tl | 19471 - RATIO OF WALL TEMPERATURE TO THE FREE STREAM -
' | STATIC TEMPERATURE .
o CF - CONTROL CHORD LENGTH 1
: HNDLTA - | NUMBER OF FLAP DEFLECTION ANGLES (MAXIMUM OF 10) -
& HOELTA 10 CONTROL DEFLECTION ANGLE, POSITIVE TRAILII'G 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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MAMELIST CONTAB

TABLE 10 INPUT PARAMEfER LIST NAMELIST CONTAB

ENGR | vARIABLE CONTROL | TRIM
symeoL | name | o™ DEFINITION TAB Tag | UNITS
= 1 TAB CONTROL X -
TTYPE - | =2TRIMTAB X
=3B0TH X X
(Chidee CRITC - | INBOARD CHORD, X 4
CONTROL TAB
Crole CFOTC - OUTBOARD CHORD, £
CONTROL TAB X
{bi)ye BITC - | INBOARD SPAN LOCATION X £
CONTROL TAB
(bok, 89TC - OUTBOARD SPAN LOCATION X {
CONTROL TAB ,
(Chly | CRITT - | vBcARD cHORD, TRIM x | 1
TAB
{Cylny CFOTT - OUTBOARD CHORD, TRIM X £
TAB
(b)ee BITT - | INBOARD SPAN LOCATION x | 1
‘ TRIM TAB
{bglet BOTT - OUTBOARD SPAN LOCATIORN, X 1
; i TRIMTAB
. By B1 - X VIDEG
’ ; By B2 - 1/DEG
; B3 B3 - 1/BEG
Bs B4 - X 1/DEG
Dy S D - SEETABLE 1 X 1/DEG
Dy, g2 - FOR DEFINITIONS V/DEG
03 23 - 1/DEG
Gtrmax GCMAX - X x | vl
k ks Ay - X FIA-DEG
AL RL X -
] BGR - X -
Ar DELR - X -

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

69
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TABLE 11 SYMBOL DEFINITION

Ficfrc
At SR
By - (ach c/abc)atc' ag, bt = {Chg). 1/Deg (Datcom Section u.1.6.2)
B = (ach c/aatc) Scragby 1/Deg, user inpht.
B3 - ( aCp, c/aa,) Bcrbrerber (Chg)cr 1/Deg (Datcom Section 6.1.6.1)
Bg = ( achc/asn) BerSrcdg 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)
Dy = (3Ch, /38¢)s,ca; . 1/Deg(User Input)
D = ( achtc/aam)sc,a s (Chg) e, 1/Deg (Datcom Section 6.1.6.2)
D3 = (acht c/aa,) 8erbtc " (Chq)tc. 1/Deg (Datcom Section 6.1.6.1)
Fe control-column force (pull force is positive)

1 . . . .
G Cmax w maximum stick gearing user input.
573(3_6‘:' ‘ fR =0, Gcm“ also is zero. In this case
¢ /max input Gee, . and &r = 1.0{Gee, = Gcmax *Ar).

k = _[Mtc ! tab spring effectiveness

3btc Jspring Stctre :

70
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TABLE 11 SYMBOL DEFINITION (CONT'D)

qQ local dynamic pressure

R1. Rz shorthand notation for tab and main surface hinge moments and key linkage
plnmetefs. obtained from Table 12

R  aserodynamic boost link ratio, user mput (R 2>0). Toinput R = oe,

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

1]
==& withk = o control-tab gear ratio
3¢ / stick -
free
5 ) surface deflection, positive for trailing edge down or to the left, Deg

Ay, = -s‘cmx/ac max Of @ maximum control deflection {the value of A ¢ is positive because

stcmax and &8 max Will have opposite signs), user input.

When R = 0,4, = 1.0.

SUBSCRIPTS

c main control surface

s surface to which the main control surface is attached, i,e, horizontal tail, vertical tail,
: or wing

tc control tab

trim tab

n

R b 11 e o ol Ot

LYo 4 ’

\u.. E ST T G IR S Wit s -
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TABLE 12 EQUATIONS FOR Rq AND R2

LI L TN

_ (CATCOM TABLE 6.3.4-b)
SPECIFIC TYPE LINKAGE Ry hy
OF SYSTEM Al k|8 1
GEARED TAB o | o] £ 0 1
PURE DIRECTCONTROL | o | o | 0 (] 1
(AL +4) ~(K/qD)RY + &)
GEARED SPRING TAB Fle] e
8 k B2
' AL ’E&i‘mml'm L O-A-:E;‘-ﬁz- (RL-A
(Ry + 4y) ={k/qDaHR + &)
SPRING TAB F|lFf]o 2 Kk 82 &k
Rl e = ce — —
vl AL+ 20z ~ w07 U
(R +4y) 0
PLAIN LINKED TAB Flo]oe B2
Ry, +-—-—~°2
4 ~(k/qD2} A
GEARED FLYING TAB o] F ] ¢ 8 k
L 8 k
| = +o7 ¢ xl; ‘307 8
. : 4 ~({k/qD2) &
SPRING FLYING TAB o] Fl o 82 1)
AcD2 AcD2
. o : .
PURE FLYING TAB ol ojo 82
' AcD2
* £ DENOTES FINITE VALUE
72
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3.5 GROUP 1V INPUT DATA
Case control cards are provided to give the user gahe control and

optional input/output flexibility. -

All Datcom control ;ards must start in card Column 1. 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 f.ne 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'emples of
their usage are illustrated in the example problems of Section 7.
3.5.1 Case Control ‘ - s

NAMELIST - When this card is encountered, the content of each applicable
namelist is dumped for t_he'case in the input systé- of ;nits.v' This option 1is
recommended if there 1is doubt about the input values being used, especizlly
when the SAVE option has been used. R ,

SAVE - When this control card is present in a case, input data for the

case are preserved for use in the following case. ‘l'him. data encountered in

the following case will update the saved data. Values not input in the new
case will remain unchanged. Use of the SAVE card allows minimum inputs for
multiple case jobs. The total number of appearances of all namelists in
consecutl '= SAVE cases cannot exceed 300; this includes multiple appearances
of the same namelist. An error message 1s printed and the case is terminated
if the 300 namelist limit -13 exceeded. Note, 1f both SAVE and NEXT CASE
cards appear in the last input case, the last case will be executed ‘twice.

The NACA, DERIV and DIM control cards are the only control cards
affected by the SAVE card; i.e., no other control cards can be: sawed from
case to case. o '

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

DIM IN { output data Qfe 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 optionmal.
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3.5.2 Execution Control
TRIM - If this card is included in the case input, trim calculadtions

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 scard 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 cbnjunction with, or in place of, the airfoll section characteristics
namelists, Figure 8. The airfoil section module calculates the airfoil sec-
tion characteristics designated in Figure 8, and is executed if either a NACA
control card is present or the variable TYPEIN is defined in the appropriate
section characteristic namelist (WGSCHR, HTSCHR, VISCHR 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 -lanforms.

T » 7~rm of this control card and the required parameters are given
below.
Card Column, Input(s) Purpose

1 thru 4 CA The unique letters NACA
' designate that an airfoil
is to be defined
S Any delimeter
6 W, H, V, or F Planform for which the
airfoil designation

appiies;

Wing (W), Horizontal Tail
(H), Vertical Tail (V), or
Ventral Fin (F)
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R ST N o SR, WO VL R0 B AT T gfw*fwmw*"’ﬁwfmm

o e R s R B 3 e

Any delimeter ;
8 1, 4, 5, 6, S Type of airfoil section;
' l-series (l);'b-digit (4),
S-digit (5), 6-series (6),
or supersonic (S)
9 Any delimeter
10 thru 80 - Designation Input designatibn; columns
|  are free-field (blanks are

ignored)

Only fifteen (15) characters are accepted in the airfoil desiznation.

The vocabulary consists of the numbers zero (0) through nine (9), the letter
A", and the characters ",", ".", "=", and "=", Any characters inpu. that
are not in the vocabulary list will be interpreted as the number zer.. (0).

Section designation input restrictions inherent to the Airfoil Section
Module are presented in Table 13.

3.5.3 Output Control

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

DUMP 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 givén in Appendix C. For
example, if the control card read was "DUMP FLC, A " the flight conditions
array FLC and the wing array A would be printed prior to the conventional
output. If more names are desired than can fit in the available space on one
card, additional dump cards may be included. -

DUMP CASE = This card is similar to thei"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 conventional
output. The values in the arrays are in the foot=-pound-second system of
unité. ' ‘

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

3118

206-32
4300665
16-212

64005

64-205  A=06
63A005

652A215 A=0.6
85,2A215 A=0.5
YoYololo)

NACA SERIES
AIRFOIL

4-01GIT
4-DIGIT

5-01GIT
4-0IGIT
MODIFIED

5-0IGIT
MODIFIED

1-SERIES -

6-SERIES

SUPERSONIC

RESTRICTIONS

NONE

NONE (NOT¢: THICKNESS CAN BE
FRACTIONAL ONLY FOR 4-DIGIT
'SERIES)

NONE

POSITION OF MAXIMUM THICKK :SS
MUST BE AT 20, 30, 40, 50 OR
60% CHORD

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

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

X FOR MINIMUM PRESSURE MUST
BE.3,4,50R.6 :
(NOTE: THE PROGRAM DOES NOT
DISTINGU!SH BETWEEN A

64, 2-210 AND A 645-210.
DIFFERENCE IN COORDINATES
BETWEEN THE TWO DESIGNATION
IS NEGLIGIBLE) :

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

(2) DISTANCE FROM L.E. TO MAX

THICKNESS, % CHORD

8 MAX. THICKNESS, % CHORD

FOR HEXAGONAL SECTIONS, LENGTH
OF SURFACE AT CONSTANT
THICKNESS, % CHORD ~
(NOTE: ALL PARAMETERS CAN BE
EXPRESSED TO 0.1%; “-" DELIMETER
MUST BE USED)
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DUMP ALL - This card is similar to the "DUMP CASE” card. Its use dumps
all program arrays, even 1f not used for the case.

DERIV RAD - This card causes the static a:d dynamic stability deriva-
tives to be output in radian measure. The oﬁtput 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.

i o AT o £ AT T

ey

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 ére 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 Section 6.1.8). These outputs .nre automatically
provided for all cases at transonic Mach numbers. '

BUILD ~ This control card provides configuration bu11d4up data. Conven-
tional static and dynamic stability data are output for all of the applicable
basic configuration combinations shown in Table 2.

PL@T - This control card causes data generated by the program to be
written to logical unit 13, which can be retained fdr input to the Plot
Module (described in Volume III). The form: _v 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 is encouraged. o

e o S, R
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- r NEXT CASE
‘ [ BUILD
rmw

( DERIV RAD

GROUPIV ~ ("DUMP CASE
weurs - |

. : rnmcu»._, xL

r NAMELIST !

r CASEID

o rm““""a.
rsvmnr..s.
' ‘rmﬂn..s A 1 L
T gROUPH j t("rm'"“-*j | D i 3 L
INPUTS russcun..s e
rﬁsmlf_s.
$890Y.. 8
(Q[mas..s
r“mns,.s

i

IneuTs r SFLTCON .. $

FIGURE 23 TYPICAL “CASE" SETUP
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( NEXT CASE
TRIM
GROUP IV

& INPUTS  (pumMp A, ANT, AVT
4 r CASEID
SEXPRO1 ... $
i GROUP 1!
: INPUTS J SIETPWE ... $
' ( NEXT CASE

rSAVE

CASEID
GROUP IV r )

; I NACA-H
1 X
l » 3 -~
E 3’% r NACAW
s f SVTPLNF .S
§ Fﬂmns -8
' GROUP I rympm; "
INPUTS
1 ( $840Y .. $
? - fsvvmas -~
' [simnsm s
crover |
nNPYTS r SFLTCON .. 8 ~
F FIGURE 24 TYPICAL “STACKED CASE” SETUP
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'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 ir best representing a
particular configuration. This section describes :me 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, x4, with cor;esponding planform half
widths, Ry, peripheries, Py, and/or cross-sectional areas, Sj. These values
are usually used in a linear sense (e.g., the trapezo‘dal rule is used to
integrate for planform area, Sp - 2 Jﬂx“ Ry dx). This implies that body-
shape parameters are linearly connected. However, geometrfc derivatives,
such as (dS/dx);, are obtained from quadratic interpolations. Proper model-
ing techniques which reflect a knowledge of method implementation, when used
in conjunction with.the PART and DUMP optioms, greatly'ehhance the program
capability and accuracy.

Body methods for lift-curve slope, pitching-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, 1lift and pitching-moment ccefficients versus

. angle of attack are §ef1ned as functions of the body planform characteris-

tics, and therefore are not necessarily a function of the body-segment
parameters. V

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 thé R
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s jat X =2y, X=2y + 2., and the last input X for dy, dj, and dy,
—~2spectively., Using the shape parameters Bp,5e and Byail ir will synthesize
an “"equivalent” body. from the various possibilities shown in Figure 6. For
example, in the center bbdy X =2y to X =%y + 2, will be treated as a
cylinder with a fineness ratio of 223/(dN+d1), the nose will be the shape
specified by B ,ge with a fineness ratio of fy/dy, etc. Thus, it is up to
the aser to choose Ly, 2,, Bpyge» and Byyi] to derive a reasonable approxima-
tion of the actual tody.

Digital Datcom requires synthesized body configurations to be either

nose-alone, nose-afterbody, nose-afterbody-tail, or nose-tail (see Figure 6).

The shape of the body segments is restricted as-follows: nose and tail

shapes must be either an ogive or cone, afterbodies must be cylindrical while
tails may be either boattailed or flared. Additional body namelist inputs
are required to define these body segments and consist of nose~ and tail-
shape parameters BN@SE and BTAIL and nose and afterbody length parameters BLN
and BLA. In the hypersonic speed regime, the effects of nose blﬁntness may
be obtained by specifying DS, the nose bluntness diameter.

For an example of inputs for BLN ({y) and BLA (1) is required in speed
regimes other than subsonic, the reader is directed to Figure 6. Body diame-
ters at the various segment intesections, dy, d], and dj, are obtained from
linear interpolation. The tail length, g7, is obtained by subtracting
segments £y and 2, 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.

o Subsonic cambered body modeling.

82

IR st

L3



http://www.abbottaerospace.com/technical-library

LV T

N 1 0 0 A0 PTG O YIREEPP 1 MRS i ST (YRR

o Use of the DUKP option so that key parameters can be obtained with

the aid of Appendix C.

4.1.2 &\1/_'1‘311 Modeling

Input data fer wings, horizontal tail, vertical tails and ventral fins
h#ve 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 nonstraigh:-iapered 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 1lifting surface. Digital Datcom executes subsonic analyses accovding to
the user-specified classification regardless of thé surface &spect ratio,
However, 1f the surface is inappropriately desig;tated. a warning message 1is
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 lift of horizontal surfaces are not defined in
Datcom and are therefore not included in Digital Datcom. ‘

Digital Datcom wing or horizontal tail alone analysis requires the
exposed semispan and the theoretical 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 paraneters corresponding to other than the
theofetical 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. o

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 it any part of the exposed root chord lies off
of the body; lateral stabilit: calcuiations are not performed if this occurs.
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Two-~dimensicnal airfoil section ch4Pacterfeeiecdses for wings and tails
are input via namelists WGSCHR, HTSCHR, VISCHR, and VFSCHK, 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 airfcil section may be specified), or the planform is not
straight tapered and has different airfoll 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 ilso 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 MGDELING

Combinations of aerodynamic components must be synthesized in namelist

SYNTHS. However, the program makes no cross checks in assembly of compunents

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 wig-aody/Tail-Bo‘dy Modeling

Body values employed in wing-body computations are not the same as body-

alone results but are obtained by perforuiing body-alone analysié 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 radiuve input’ in

namelist B@DY does not affect the interference parameters.
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4.2.2 Wing-Body-Tail Modeling
A conventional “aircraft”™ configuration is modeled using the body, wing,
horizontal tail, and vertical rail modeling techniques previously described.

Wing downwash data are required to complete analysis of configurations with a
wing and horizontal tail. Subsonic and -hpenonié downwash data are calcu-
lated for straight-tapered wings. For other wing planforms, or at transonic
Mach numbers, the downwash data (qy/q,, €, and d€/do) must be supplied using
the expert-erital data substitution option, though two alternatives are
suggested: |
8. Actual data, or from a uing-lbody-tail configuratibn which has an
“equivalent” struight tapered wing, or '
be Defining an "equivalent™ straight tapered wing and subitituting the
wing-body results obtained from the previous Digital Datcom run to
obtain the best analytical estimate of the confipuration.
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 tafl. 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 build-upi. There asre a few items to keep in
mind. The effect of omitting an input variable or setting its value to zero
may not be the same; since all inputs are initialized to "UNUSED,” 1.0E-60
____for CDC computers. However, the “"UNUSED" value may be used to give the
effect of an input variable being omitted., For example, if “KSHARP” in
namelist WGSCHR was specified in a previous SAVE case, a subsequent case
could specify "KSHARP = 1,0E-60" (for CDC computers) which would result in
KSHARP being omitted in the subsequent case. In many places Digital Datcom

e

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
éxceptlon to this rule involves high-lift and control input. Either name-
list SYMFLP or ASYFLP may be specified in a case, but nut both. In a du
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sequence involving na-elﬁt SYMFLP and a SAVE urd, followed by another case
vhere ASYFLP is specified, the ASYFLP analysis will be performed aud the
previous SYMFLP input ignored. ’

4.3 DYNAMIC DERIVATIVES
Digital Datcom computes dynamic derivatives for body, wing, wing-body,

and wing-body-tail configurations for subsonic, transonic, and supersonic
speeds. In addition, body-alone derivatives are available at hypersonic
speeds. ' There is no zpecial namelist input associated with dynamic deriva-
tives. Use of the DAMP control card discussed in Section 3.5 will initiate
computation. If experimental data are input, the dvnamic derivative methods
will employ the relevant experimental data., Dynamic derivative solutions are
provided for basic geonmetry only, and the effects of high-lif; and control

devices are not recognized.

The |exp¢rinental data option of the program permits the user tq substi-
tute cxperlnental data for key static stability parameters involved in
dynamic detlvative solutions such as body Cp, wing-body C;, etc. Any
1-prove-ont in the accuracy of these parameters will produce significant
1-ptovend’nt in the dynamic stabilitcy estimates. Use of experimental data
mbltituttion for this purpose is strongly recommended..

4.4 TRIM OPTION

m;ziu Datcom provides a trim option that allows users to obtain longi-
tudinal :sriu data. Two types of capability are provided: control device on
wing or :jali' (Section 3.4) and the all-movable horizontal stabilizer. Trim
with a coﬁtt_ol device on the wing or tail is activated by the presence of the
namelist SYMFLP (Section 3.4) and TRIM control card (Section 3.5) in the same
case. Output consists of aerodynamic increments associated with each flap
deflection; similar output is provided at trim deflection angles. The trim
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 C nnd Cpi The user should specify a liberal range of flap
deflection angles vhen using the control device trim option.
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4.5 SUBSTITUTION OF EXPERIMENTAL DATA

Users have the option of substituting certain experimental data that

will be used in lieu of 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
requii'e user supplied data tv complete the calculations. For example, Datcom
methods are given that define wing CQ,‘;/CL and CDL/CLZ although methods are
not available for C . If the wing 11ft coefficient is supplied using experi-
mental data substitution, C; and Cp can be calculated at each angle of
attack for which C is given: The additional transonic data that can be

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

ADDITIONAL CONFIGURATION MODELING TECHNIQUES

5.1 HIGH-LIFT AND CONTROL CONFIGURATIONS

Contrcl-device input data for symmetrical and asymmetrical deflections
are conta.ined in namelist SYMFLP and ASYFLP, £espectively. Analysis is
limited 2o 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 (nameliéts 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 lift 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 edgé flaps. Jet flap analysis assumes the flaps are on the wing
and the increments are for a wing-body configuration.
5.2 POWER AND GROUND EFFECTS

Input parameters required to calculate the effects of propeller power,

jet power, and ground proximity on the subsonic longitudinal-stability
results are input via namelists PRPPWR, JETPWR, and GRNDEF. The effects of
power or ground proximity on the subsonic longitudinal stability results may
be obtained for any wing-body or wing-body-horizontal tail-and/or vertical-
tail configuration. Output consists of lift, drag, and pitching moment
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 anélyze‘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 némelist LARWB. Digital Datcom
output provides longitudinal coefficients Cp, Cp, Cy, Cp, and Cy and the
derivatives CLQ» Cma
5.4 TRANSVERSE-JET CONTROL EFFECTIVENESS

A flat plate equipped with a transverse-jet control system and corre~

» Cyg, and Cy .

sponding input data tequifemen:s for namelist TRNJET is shown in Figure 21.
The free stream Mach number, Reynolds number, and pressure are defined via
namelist FLTCUN, 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‘cehter,of pressure location is caléulated by the program and
obtained by dumping the JET array. If the calculated center of pressure
location disagrees with the assumption, a refinement of input data may be
necessary. »
5.5 FLAP CONTROL EFFECTIVENESS AT HYPERSONIC SPEEDS

A flat plate with a flap control is shown in Figure 22 along with input

namelist HYPFLP. _ Force and moment data are predicted assumming a two-

dimensional flow field. Oblique shock relations are used in describing the

flow field.
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SECTION 6

DEFINITION OF QUTPUT

Digital Datcom rzsults are output at the Mach numbers specified in name-
list FLTC@N., At each Mach number, output consists of a generai heading,
reference parameters, input error messages, array dumps, and specific'aero-
dynamic characteristics as a function of angle of attack and/or flap deflec-
Separate output formats are provided for the following sets of
static. longitvdinal and latetgl stability, dynamic

tion angle.

related aerodynamic data:
derivatives, high 1ift and control, trim option, transverse-jet effective-

ness, and control effectiveness at hypersonic speeds. Since computer output
1s limited symbolically, definitions for the output symbols used within the

related output sets are given, The Datcom engineering synbol follows the

output symbol notation when appropriate. Unless otherwise nozed, 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 program
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-conditibn output are defined as follows:
o MACH NUMBER - Mach at which ouéput was calculated. This parameter is
user-specified in namelist FtTCQN, or calculated from the altitude

and velocity inputs. . |
l .
o ALTITUDE - Altitude (if user {input) at which Reynolds number was
calculated. This opt;onal parameter is user specified in namelist

FLTCPN,
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o VELOCITY - Freestream velocity (1f user input) at which Mach number

: T and Reynolds number was calculated. This optional parameter is user f
specified in namelist FLTC@N. '

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

: o TEMPERATURE - Freeétream atmospheric temperature aﬁ which output

{ was calculated (function of altitude). This parameter can also
be user specified in namelist FLTCON. ‘

o REYNOLDS NO. - This flight condi‘’iuon parameter is the Reynolds
numbgr per unit length an® is user-specified (or computed) in

| | namelist FLTCON.

; o REF. AREA - Digita® Latcom aerodynamic characteristics are based

va “hi~ rafr:rnce area. It is either user-specified in namelist
@PTINS or 18 equal to the planform area of the theoretical wing.
o REFERcNCE 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.

o 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.

O MOMENT REF. CENTER - The moment reference center locatioh for vehicle
moments (and rotations). It is user-specified in nameligt SYNTHS and
output as Xcg (HORIZ) and Zgg (VERT).

o ALPHA - This is the angle-of-attack array that is user specified
in namelist FLTCPN. The angles are expressed in degrees. R

6.1.3 Static Longitudinal and Lateral Stability
Not all of the static aerodynamic characteristics shown in Figure 25 o
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 configurgtion and sﬁeed 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-

The stability derivatives are expressed per degree or per radian at

the users option (see Section 3.5).
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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 Cp, but not to calculate Cp versus a, 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.. 'CL' 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 Eauses a nose-up vehicle
rotation. , ‘ .

CN - Cy - Vehicle (body axis) normal~force coefficient based‘'on the

reference area and presented as a function of éngle of attack. Cu’»'"_.=,“

is positive when the normal force is in the +Z direction. Refer to
Figure 5 for Z-axis definition,

CA -~ Cy - Vehicle (body axis) axial-force coefficient based on the
reference area and presented as a function of angle of attack. Cy
is positive when the axial force is in the +X direction. Refer to
Figure 5 for X-axis definition. _
XCP - Xc,p. — The dis‘tance between the vehiéle moment reference
center and the center of pressure divided by the longitudinal refer-
ence length. Positive X. ,, 1s 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., xc,,,, -

dCp/dCp, = (Xcg—Xge) /<o

CLA - CLQ = Derivative of lift coefficient with respect to alpha,
1f 'cLa is output versus angle of attack, ‘these values correspond
to numerical derivatives of the lift curve. When a single value of
CLQ is output at the first angle of attack, this ontput is the
linear-lirt~region derivative, CLa is based on the reference area.
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o CMA =~ Cma - Derivative of the pitching-moment coefficient with
. respect to alpha. If Cmu is output versus angle of attack, the
values correspond to numerical derivatives of the pitching-moment
curve. When a single value of Cma is output at the first angle
of attack, this output is the linear-lift-region derivative. G, 15
basea on the reference area and longitudinal reference length.

o CYB - CYB - Derivative of side-force coefficient with respect to
sidgslip 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.

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

o 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.

o Q/QINF - qH/qc,- Ratio of dynamic pressure at the horizomtal tail to
the freestream value presented as a function of angle of attack.
When a single value of qH/q“,is output at the first angle of attack,

this output is the linear-lift-region value.

o EPSLON - €y - Downwash angle at horizontal tail expressed in degrees. '
Downwash angle haé the same algebraic sign as the lift coefficient.
Positive downwash implies that the local zngle of attack of the

e,
VNI LTINS 3 e

horizontal tail is less than the free-stream angle of attack.
o D(EPSLON)/D(ALPHA) - d€/da - Derivative of downwash angle with
respect to angle of aﬁtack. When a single value of D(EPSLON)/
D(ALPRA) 1is output at the first angle of attack, it corresponds to

the linear~lift-region derivative. . . I o T
6.1.4 Dynamic Derivatives '
Not all of the dynamic derivatives shown in Figure 25 are calculated for
each combination of vehicle configuration and speed regime because of 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 Section 3,5).

o CLQ - ch = bCle(qE/ZVm) -~ Vehicle pitching derivative based on
the product of reference area and longitudinal reference length.

o MQ - Cmq = 3C,/d(qc/2Vy) - Vehicle pitching derivative based on
the product of reference area and the square of the longitudinal
reference length. o

¢ CLAD = Cp, = ACL/d(ac/2Vy) - Vehicle acceleration derivative based
on the product of reference area and longitudinal reference length.

o QMAD - Cp, = b_cm/a(&zl 2Vy) = Vehicle acceleration derivative based
on the product of reference area and the square of the longitudinal
reference length. ' |

o CLP - Czp - 9C,/d(pb/2Vy) - Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
leng.th.' . »

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

o CNP - Cop = dC,/9(pb/2Vy) = Vehicle rolling derivative based on
the product of reference area and the square of the lateral reference
length;

o CNR = Cy = acn/a(rblzv,) - Vehicle yawing derivative based on the
product of reference area and the square of the lateral reference
length. .

o CLR - C; = 3C;/d(rb/2Vy) - Vehicle rolling derivative based on the
product of reference areca 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 1ift and/or control devices, and asymmetrical control surfaces. The
high llift/control data follow the same sigrn convention as the static aerody-
nanic ﬁ:oefficients. Available output is presented in Table 3 as a function
of speed regime and control type. Users are urged to concult the Datcom for

limitations and constraints imposed upon these characteristics. Output
obtained from symmetric:l flap analysis are as follows.

9
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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 pftching-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) = ACy ., ~ 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) ~ ACD1 = Incremental induced-drag coefficient duve to flap
deflection based on reference area and presented as a functicn of
angle-or-attack and deflection angle.

o (CLA)D - (cLa)5 = Lift-curve slope of the deflected, translated
surface based on reference area and presented as a function of
deflection angle.

o (CH)A - cha - 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.

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

Qutput obtzined irom 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 thisg array are
user~specified {n namelist ASYFLF.

97
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o DELTAR - 8y - Right lifting-surface streamwise control deflection
angle; Positive trailing edge down. Value; in this array are
user-specified in namelist ASYFLP. . ‘

o XS/C - xg/c - Streamwise distance from wing leading edge to spoller
lip. Values in this array dre input via namelist ASYFLP, Figure 19.

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

o DD/C - &,4/c - Projected height of deflector for spoiler-slot-
deflector control. Values in :h;s array are 1npu; via namelist
ASYFLP, o .

o DS/C - §5/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 aoment
is right wing dowmn. ' '

o CN - C, - Incremental yéwing—nouent coefficient due to asymmetrical
deflection of control surface based on the product of reference area
and lateral reference length. Positive yawing woment is nose right.

6.1.6 Trim Option ' ’

Th. Digiial Datcom trim option provides subsonic lonritud!nal character—
istics at the calculated trim deflection angle of the control cdavice. The
trim calculations assume unaccelerated flight; 1.e., the stati: pitching
moment is set to zero without accounting for any contribution from a non—-zero
pitch rate. Trim output is also provided for an all-movable horizontal
stabilizer at subsonic speeds. These data include untrimmed stabilizer
coefficients Cp, Cp, c..' and the hinge moment coefficient; stabilizer v
trim incidence and trimmed stabilizer coefficients Cp, Cp, C,, 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
noment will tend to rotate the stabilizer leadhg edge up and
trailing edge down. v
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o ALIHT - Stabilizer Incidence required to trim expressed in degrees.
; Positive incidence, or deflection, is trailing edge down.
E ' The all-movable horizontal stabilizer trim output is [vesented as a

function of angle of attack

6.1.7 Control gt’Hypersonic Speeds , '
Two types of control analyses are available at hypersonic speeds. They

Aot i~ naint

] are transverse-jet control and flap effectiveness.
Data output from the hypersonic flap methods are incremental n::mal- and
~ axial-force coefficients, associated hinge momén;s, and center-of-prassure
location. These data are found from the local pressure dlstributions‘on the
flap and in regions forward of the flap. The analysis includes the effects

of flow separation due to windward flap defle-tion. Thie is done by provid-

ing.eltinates for separation induced-oressures forward of the flap and

reattachement on the flap., The user.: nay specify laminar or turbulent

¥ R WY

boundary layers.
The transverse control jet method requires a user-specified time history
F ©  of local flow parameters and control force required to trim or maneuver.
With these data, the ninimuﬁ jet plenum pressure necessary to induce separa-
tion is éalculated. This minimum jet plenum pressure is then employed to
calzculate the nozzle throat diameter and the jet plenum pressure and pro- A
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
Auxiiiary outputs consist of drag breakdown data, and basic configura-

tion geometric properties. Partial outputs consist of comporent 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. CQB/CL)o Typical output {s shown in Figure 26.
6.1.9 Effective Downwash

l Datcom methods for configurations where the forward lifting-surface span

is less than 1.5 times the aft lifting-surface span do not explicitly provide
estimates for either the downwash angle or gradiant. Houwever, Digital Datcom i
provides "affective”™ values fcr these quantities. The canard effective
downwash angle and gradient are defined as downwash data required to péoduce

the correct wing-body-tail 1lift characteristics when applied to conventional
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Ml‘ruu'rzo STADILITY AND CONTROL METHODS PER APRIL 1974 VERSION OF DATIOM
- CONFIGURATION AUXELIARY AND PARTIAL OUTPUT
WING-PODY~VERTICAL TAIL-HORJZONTAL TAIL CONFIGURATION
COFPIGURATION BUILDUP, EXAMPLE PROBLFM ), CASE |

Sessmsnsass cevscwnse  PLIGHT CONDITIONS mevossccescaca AFFERENCE DIMENSION. aceceasveses
-.‘.:::. ALTITUDE VELOCITY PRESSURE TempERATURE AEYNOLDS ) REF, REFERENCE LENGTH  wOMENT REP, CENTER
NUMBER AREA LONG . LAT. FnRl2 T
e re rPr/8TC [A.74 o 3 LD bec N 1/r7 FTe*, T FT rT vf': -
. $,4000L+24 4.250 BLrY 3,000 4,900 o.0re

BASIC BODY PROPEATIES
U!ﬂte ARTA »XCG ?7¢G BASE ARZA ZERO LIFT CRAG RNASE DRAG FRICTION DRAG PRESSURE NRAG
+300,2+0) 4.60 0.00 +0,99 «7579€-04 +1689P-Cu L 2491E-Cy «399,r-03
XCG RELATIVE TN THEORETICAL LEADING ENGE MACa .4t

BASIC PLANPORM PROPERTIFS

TAPER ASPECT  QUARTER CHORD QUARTER CHORD ZERO U.FT  PRICTION
wine AREA RATIO RATIO SWEEP MAC X(MAC) ¥ (MAC) DRA~ COFPPICIENT
TOTAL THEORITICAL . 598401 2298 +J984E+N] 45,000 0468400 L260E+01 .613E+00
TOTAL EXPOSED  ,1796E+01 L3)1 . J3707£401 45,000 L755E400 L £74E401 L7478400 LSTI-0c L3372-0
NORTZONTAL TAIL
TOTAL THEORITICAI 45092400 604 43982401 45.000 .3432e00 4342401 LJerEe00
TOTAL EXPOSED  , 1an5eenc 661 V3aT2E401 .00 L 3e4ESCO L A43E+9) LI94ESCH L1a48-0¢ . 394€-04
VERTICAL TAIL
TOTAL THEORITICAL . 1443Fe0) a1y +2 1288401 8,100 LT6E+0C L 179€+0] L366£400
TOTAL EXPOSED  ,8-897E+C" NTH L1961£2+0% a8.30¢ L66BE+00 386 en] L498£+00 NA NA

€¢9 NA PRINTELC WHEN NETHOD NNT APPLICABLFE

AUTOMATED STABILITY AND CONTROL METHODS PER APRIL 1976 VERSION OF DATCORm
CONFIGURATION AUXTLIARY AND PARTIAL OUTPUT
WINC-RODY~VERTICAL TAIL~MORIZONTAL TAIL CONFIGURATION
CONFIGURATION PUILDUP, EXAMPLE PROBLEM J, CASE 1 .
ccncccsscanncavannnncas  FLIGHT CONNITIONS <rmcaceomavecarsnnveases wmearecare REFERENCE DIMENSIONS secccncesess

bl ALTITUDF VELOCITY PRESSURE TIMPERATURE REYNOLDS REF. REPERENCE LENGTM MOMENT REP, CENTER
viremen NUMBER AREA LONG. LAT. HORI?Z VERT
Lxd FT/8EC LA/FT*%; DEG R 1/¥7 . FTeey rT FT FT re
X A,4000E+08 4,420 Bez 3.cn0 2.600 8,cc0
CLA=B (W)= 7,443E-n3 CLA=W(B)* 5,578F~C¢ K=B{W}= ), 484E-01 K-W(B)= 1, 11:E¢02 XAC/C«B (W)= &,828E-01
CLA~B(M)= },777E=-0) CLA=H{B)= 1.C,9E-02 K~B{H}= 1,.986E-0] K=H(B)= 1,1842+00 XAC/C=B(M)= 1.0]),E-01

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

CONFICURATION RUILDUP, EXAMPLE PROALF™ ), CASE 1

eccrvanencsncssssnncans PLICNT CONDITIONS sesmascccacces REFENENCE DINENSIONS eccesceccncs
wWACH ALTITUDE VELOCITY PRESSURE TEMPERATURE ALYNOLDS REF. REFERENCE LENGTH MOMENT REF, CENTIW
NiMRER . NUMRER AREA LONG., LAT., HORIZ VERT
Lad Fr/sec LR/FT%; DEC R 1/FT rTEY T T (43
L 8.40008+26 €oa2t Bea s.are ¢.500 n.onr

*ee WING DATA FAIRING ®9%

COL/CL?%¢ & ,197TE+20 CLB/CL = =, 45988-C4
PORCE BREAR MACH NUMBER (2ERO SWEEP) » ,8321E+00 FORCE AREAK MACH NUNBER (WITH SWEEP) =  .93,50E+77
MACH{A) = 1.C25 - CLA{A) = ,5)84E-01 MACH(B) = 1.095 CLA(R) = L4967E-21
(CLB/CLINSD. 6 o =, 4771€-C¢ (CLB/CLIMe L. 4 » = (RALE-"¢
uvf—cuuv:-smrr INTERPOLATION TARLE
MACH CL-ALPHA
730 LAe6RE-0}
955 Ls71%E-01
1.0z L5 384E-21
1.095 LA9678-73
1.400 YLLERN
\ se¢ WING-BODY DATA PAIRING eo
CLR/CL = ~,7206E-02 (CLA/CL)NFB o =, 4718E-0¢ (CLA/CLIMe] 4 = =, (23IE-04 (CNAML, & = L99,5E=01
;
1
#00 HORIZONTAL TAIL DATA PAIRING #e*
COL/CL®®2 o  ,;357LeN0 CLB/CL = =.4)A5E=04
FORCE BREAK MACH NUMBER (IERO SWEEP) = ,9738£400 FORCE BREAK MACH NUMBER (WITH SWEEP) o ,9834E+2C
MACK[A) = 1.054 CLA(A) = ,1347€-01 MACH(B) = 1.1ad CLA(B) = ,1cI8E-1)
i (CLB/CLIM®0 6 ® =, 46208=0c  (CLB/CLIM=1.d « =, (496£=03
| LIPT-CURVE~SLOPE INTERPOLATION TARLE
WACH CL-ALPHA
275¢C 8434E-02
904 L.1401g-01
1.054 .13278-01
[ J1zlég-01
. 1.4°2 J71C9E-C

#0% HORIZONTAL TAIL~BODY DATA FAIRING ¢o®
CLB/CL » =,12752~0¢ {CLB/CLINPE » ~.93)3E-0) (CLB/CLIM=1.4 & =~ 1359E+9) {CNAJM®] 4 & ,1197C-")

%% BODY-WING~-HORIZONTAL TAIL DATA FAIRING ¢¢¢
DRAG DIVERGENCPE MACH NUMRER + .93}
MACH (4214

600 <1714K401
. .60 L1717E-01
: 1.108 PPTYPrT]
: 1.40¢ 24158401

FIGURE 26 EXAMPLE AUXILIARY AND PARTIAL OUTPUT
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configuration equations. The effective downwash nradient, d€/dw, is found by
equating the right hand sides of Datcom equat ovns 4.5.,1l.1-a and 4.5.1.1-b.
The effective downwash angle, €, is found by equating the right hand sides of
Datcom eq&ations 4.,5,1,2-a and 4.5.1.2-0,

6.2 DIGITAL DATCOM SYSTEM OQUTPUT

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 addicion to these
outputs, an optional listing of the case input namelist data is available
by using the NAMELIST control card (see Section 3.5).

Additional output may be obtained by using the DUMP and 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 (CYNERR) 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@PNERR head-
ings and error messages are designed to be self explanatory. All input cards
are lis;ed and any cards containing errors have the appropriate message
written immediately to the right of the card. An explanation of the seven
messages that can be generated by C@NERR are given in Table 14. 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 erfor analysis 1is conducted
to insure thaﬁ 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 veen 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 and the subroutine that contains
the figure. They are printed primarily to alert users when the normal limi: '
of Datcom figures has been exceeded so that the user can determine the
credibility of the results. The messages are listed at the end of the case
odtput. Extrapolation message interpretation is illustrated in Figure 27.
The extrapolatisn mesages are written to a computer system "scratch tape” as
they are ge.erated. At the conclusion of the case they are read and sorted
by figure number within each program overlay. In this way all extrapolations
for a single figure produced in a method module are output togéthet for
convenience. Note that these extrapolation messageé are not necessarily
output in their order of occurance in the program.
6.2.3 Airfoil Section Module '

The Airfoil Section Module is executed whenever airfoil section charac-

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

listing of the calculated section characteristics.
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The following example i3 a hypothetical extrapolation watning message
created to 1llustrate the Digital Datcom technique.

EXTRAPOLATION WESSAGE SUNMARY

OVERLAY FIGURE NUMEEK . TYPE OF EXTRAPOLATION (LOWER UFPPER)
SUBROUTINEG i . . FIGURE LIMITS (LOWER UPPER)
FINAL RESULT INDEPENDENT VARIASLES
o3 $.1.2.1-27 LAST VAL QUADRTIC LINEAR QUADRTIC LAST VAL LAST VAL
TLIN3X SUFLAT 1.00E+00 6.00E+01 -2 00E+01 & OOE+O1 O. £.00E4+00
1 O3813E-02 8. 31203E400 83 6. 24200E.401 58 %.58603E-01

Q & ®

Datcom figure 5.1.2.1~27 18 used to aid the extrapolation message

interpretation.
Step 1. Associate the Datcl;n figure

variables with tae Digital Datcom

‘variables X1, X2, X3, by comparing
SUBSONIC SPEEDS lower and upper limit values with the -
e SN B % w »  1limits shown on the Datcom figure.
c of— s - In this exsmple: :
(?If)A.n 002 X ; X1 corresponds to A !
- ; \ , X2 corresponds to Aclz ’
008 : X3 corresponds to A !
.;"‘n . 0 e = Step 2. From Step 1 determine the
RE v variable that relates the sub-figures ;
[ il (a), (®), and (c). (l.ae A or X3), If
o R. this variable lies within the table
- H limits, interpolation between two of the
010 figures may be required. In this exam- |

e o 2% e = ple X3 = ,559, Thus interpolation is

{e) A0

o ) performed between figuru (a) and (b).

Cy "

(r“)*-n ; A Step 3. Extrapolate the variables

e \\';." according to the type of extrapolation
~.008: 9

| ' given in the message. In this example
figures (a) and (b) are extrapolated on
variables X1(A) and xz(Ac,Z). Since

the extrapolation technique is general,

PIGURE $.1.2.1-77 WING SWEEP CONTRIBUTION NC,,

only figure (b) extrapolation will be

demongtrated.
FIGURE 27 EXTRAPOLATION MESSAGE INTERPRETATION
105
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/\‘/2 (d.} Cutout A shows a dashed curve added to
figure (b) illustrating the quadrat-

40 60 80
3 {cally extrapolated X1 variable to 8.31.
, Next, the dashed curve is extrapolated
\L quadratically with a solid line to the
E\k\%ll/- . X2 val‘ue of 62.4.
\Q\j\ A\ step 4. Figure (a) is extrapolated as
( ) outlined above. The extrapolated values
Y for figures (a) and (b) are then used
] to interpclate yielding the final result
of =.0138,

CuTouT A

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

T
w2

§ T IN"&X SUFLAT 5.1.2.1-27
J120E+01L . 10000 +01 80000CE+OYL 0 =
..u,‘% POEAOL 20000102 L H0000EHOR 2
S58B4LOEH00 0. .10000E+01 O O
10’581[ 01
. ‘?‘)‘?‘?9‘)‘?‘?
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 indeperdent variable:
Independent variable; lower limit; 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
(CONCLUSION)
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SECTION 7

EXAMPLE PROBLEMS

Eleven sample problems have been selected to {llustrate the modeling
techniques desctibed in Section 4 as well as the use of the input namelist
and control cards.’ ' '

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

Figure 28 shows three body configurations along with selected X coordi~-
Notice the concentration of

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

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

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(1)#*~6.0,-4.0,-2.0,0.0,2.0,
4.0,8.0,12.0,16.0,20.0,24.0,RNNUB(1)=4.28E6S

SOPTINS SREF=8.85,CBARR=2,.46,BLREF=»4,28$

$SYNTHS XCG=4.14,2CG=-0.20$

$800Y 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,

${(1)=0.0,0.080,0.160,0.323,0.751,0.883,0.939,1.032,1.032,1.032,

P(1)=0.0,1.00,1.42,2.01,3.08,3.34,3.44,3.61,3.61,3.615

$80DY BNOSE=]l.,BLN=2.59,BLA=3.67$
CASEID APPROXIMATE AXISYMMETRIC BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 1
SAVE

DUMP CASE
NEXT CASE ‘ .

$80DY ZU(1)==.595,~.476,-.372,~.138,0.200,.334,.343,.343,.343,.343, .

2L(1)*~-.595,~.715,-.754,~-.805,~.868,~.868,~.868,-.868,~-.868,-.868%

CASEID ASYMMETRIC (CAMBERED) BODY SOLUTION, EXAMPLE PRCBLEM 1, CASE 2
SAVE
NEXT CAGE

SFLTCCN NMACH=3.0,MACH(1)=0.90,1.40,2.5,RNNUB{1)=6.4E6,9.96E6,17.8E6S
SAVE
CASEID ASYMMETRIC (CAMBERED) BODY SOLUTION, EXAMPLE PROBLEM 1, CASE 13
NEXT CASE

SFLTCON NMACH=1.0,MACH(1)=2.5,RNNUB(1)=17.86E6,HYPERS=,TRUE.S

$BODY DS=0.0S$
CASEID HYPERSONIC BODY SOLUTION, EXAMPLE PRGBLEM 1, CASE 4
NEXT CASE
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REFERENCE PLANE - ¥ _ . Z,
; O -0.20 D ca
: - -~ ——
) !
- !
; - X (¢)
BODY INFORMATION (CONFIGURATION C)
X (FT) S(FT) P(FT) R(FT) Zu(FD Z FD
0.0 0.0 0.0 0.0 -0.5%5 0595
. 0,258 0080 - 10 0.18 .06 ans
0,589 0.160 142 0.286 03712 0754
; 1.% 03 201 0.424 -0.138 -0.005
¢ 2% 0.751 3.08 0.533 +0.200 ~0.%68
) 259 0.883 .34 0.533 0.334 ~0.868
§ 293 0.939 EXT 0533 0.33 0368
i 19 1.032 361 0.533 0343 ~0.868
I A5 1.032 361 0,533 0.363 0368
{ 6.26 1.032 381 0,533 0.343 0.8
| .
i FIGURE 28 BODY MODELING AND EXAMPLE PROBLEM 1 BODY DATA
; 109
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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 conflgnration analysis consists of:

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

This problem also {llustrates the control of program looping using the
variable L¢@P in namelist FLTCON to obtain the fliéht conditions. Note that
cases 2 and 3 use the same inputs to FLTC@J, but LGbP is changed from 2 to 3.

SFLTCON NMACH=4.0/MACH(1)28.6010.90:1.40,2.30/LO0P=1./NALT=4.0,

ALT(1)8,+2000.,40000.,909000. +HYPERSs .FALSE.»

NALPHA=11.)ALSCHD (1) 2-6,01-4.81-2.019.0:2.0:4.0:8.60+112.0116.0:20.0:24.08

SOPTINS SREF=8.85,CBARR=Z,.44BLREF=4,288 |
$SYNTHS XW=3.61+Z2H2-.80ALIN22.0,1CC=4,148 !
SWGPLNF CHRDTP=#.64»SSPNE=1.599SSPN=1,.59,CHRDR=2, 90vSAVSl'55..oCNSTﬁT'. -

SWAFP=# .8 THISTA=9.8,SSPNDD=#.9,DHDADI =8. 9, DHDADO=9.9: TYPE=1 .08

‘?888": DELT“Y'Z 35-!0VC'..40:CL!".127!ALPHAI" 123,CLALPA{1)=,1333,
VC=#.11,

CLMAX (1) =}, 195:CH0'-.0262vLEﬁll.ClaloCAﬂBERI.TRUE.oCLAHO'.l'SnTCEFF" #55¢
CASEID STRAIGHT TAPERED EXPOSED WING SOLUTION, ElAHPLE PROBLEM 2: CASE 1}
SAV |
DUMP A ;

NEXT CASE ‘
SFLTCON NMACH=2.8/MACH(1)=0, 6002 SvLOOP'Z.oNhLTCZ.'ALT(l)'..v9l". [
$SYNTHS XW=2.49742W=-.71%
SWGPLNF SSPNOP=1.11+CHRDBP=2,24,CHRDR=4.91,SAVS1=7S, 1¢SAVS0sSS .9, TYPE=3.08
SWGSCHR TOVC=,19/LER]I=@.911yLERO=.0158,TOVCO=29,12,X0VCO=9.40,CHOT=-,92528
g:sgxn EXPOSED CRANKED WING SOLUTIONs EXAMPLE PROBLEM 2» CASE 2
NEXT CASE
SFLTCON LOOP=3.$
SWCPLNF TYPE=2.08
CASEID EXPOSED DOUBLE DELTA WING SOLUTION» EXAMPLE PROBLEM zs CASE 3
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7.3 EXAMPLE PROBLEM 3
.Pertinent data for Example Problem 3 are presented in Figure 2l. The

problem consists cof a wing-body~horizontal tail-vertical-tail configuration
analyzed at a subscnic and transonic Mach numbers. Results are obtained for
various combinations of the vehicle components by using the BUILD cntion.
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, pfopeller poﬁer 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 + progeller
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

113
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svILD
$PLTCON NMACH=2,0,MACH(1)=.60,.80,NALPHA=9,0,ALSCHD(1)=-2.0,0.0,2.0,
4.0,8.0,12.0,16.0,20,0,24.0,RNNUB(1)=2.28E6,3.04E6$
3;L;§gz :HACH-J .0 HACH(I)‘O.G0.0.BO 1.5,RNNUB(1)=4,26E6,6.4E6,
(4
$OPTINS SREF=2.25,CBARR=0,822,BLREF=3.00$
$SYNTHS XCG=2.60,2CG=0.0,XWn1.70,2Z2W=0.0,ALIW~0,0,XH=3, 93,
2H=0,.0,ALIH=0, 0,XV-3 i, VBRTUP'.TRUE $
$BODY NX=10.0,BNOSE=2.0, BTAIL-I 0,BLN=]1,46,BLA=]1.97,
X(1)=0. 0..175..322..530,.850 1.460,2.50,3,.43,3,97,4.57,
S(1)=0. 0..00547,.0220..0491..0872,.136,.136..135..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..203,.208..178,.1383
$WGPLNP CHRDTP=0.346,SSPNE=1,29,5SPN=1,50,CHROR=1.16,SAVSI=45.0,CHSTAT=0,25,
SWAFP=0.0,TWISTA=0, 0 SSPNDD=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=1,0$
$WGSCHR TOVC=.060,DELTAY®=1.30,X0OVC=0.40,CLI=0.0,ALPHAI=0.0,CLALPA(1)=0.131,
CLHAX(I)-.82.CHO'0 0,LERI=, 0025, CLAHO-.105$
$VTPLNF CHRDTP=.420, SSPNE- 63, SSPN- 849,CHRDR=1,02,5AVSI=28.1,
CHSTAT-.ZS.SHAFPOO.O,TRISTA-O.O,TYPE'I.OS
$VTSCHR TOVC=.09,X0VC=0.40,CLALPA(1)«0,141,LERI=,0075$
$WGSCHR CLMAXL=0,783$
SHTPLNF CHROTP=.253,SSPNE=.52,SSPN=,67,CHRDR=,42,SAVSI=4S, O.CRSTAT-O a5,
SWAPP=0.0,TWISTA=0.0, SSPNDD-O 0,DHDADI=0.0,DHDADO=0.0,TYPE=1.0$
SHTSCHR TOVC-O.060,DELTAY-1.30,XOVC!O.GO,CLI-O.O,ALPHAIUO.O.CLALPA(1)-.131,
CLMAX(1)=0.82,CM0=0.0,LERI=.0025,CLAMO=,105%
g:ﬁglb CONFIGURATION BUILDUP, EXAMPLE PROBLEM 3, CASE 1
NEXT CASE
$EXPRO1 CLAWB(1)=.0575,CMAWB (1)=~,0050,
CDHB(I)-.QIS..OIC..OIS..019,.064,.141..216,.302..410.
CLwB(1)=~,.115,0.0,.115,.23,.47,.65,.76,.81,,90,
CMwB (1)=.010,0.0,-.010,~.020,-.038,~.002,~ -013. .013,-.020,
CLAB(1)=.002,CHAB(1)=,0039,
cp8(1)=.012,.010,.012,.013,.014,,016,.020,.030,.047,
CLB(1)=-.004,0.0,.004,.008,.012,,020,.060,.085,.10,
CcmB(1)=-.0078,.0078,.020,.038,.060,.083,.110,.140,.165,$
SEXPRO2 CLAWB(1)=,06,CLAB(1)=,002,CMAB(1)=,0039,
ALPOW=0.0,ALPLW=8.8,ACLMW=12,01,CLMW=],39,
ALPOH=0.0,ALPLH=6.2,ACLMH=10,10,CLME=1.02,$
CASEID INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE 2
SAVE
NEXT CASE
STVTPAN BVP»0.40,BV=,60,BDV=,36,BH=1.10,5V=,360,VPHITE=20,0,VLP=1,04,2P=0.0$
CASEID' INCLUDES BODY AND WING-BODY EXPERIMENTAL DATA, EXAMPLE PROBLEM 3, CASE 3
SAVE
NEXT CASE
SFLTCON NMACH=1,0,MACH(1)=.6,RNNUB(1)=2,28E6$
$PROPWR AIETLP=2,0,NENGSP=1.0,THSTCP=0.15,PHALOC=0,0,PHVLOC=0.0,PRPRAD=0.40,
ENGFCT=70.0,NOPBPE=4.0,BAPRTS»18,0,YP=0, 0 CROTs.PALSE. $
gA3:ID INCLUDES BODY AND WING-DODY BXPERIHENTAL DATA, EXAMPLE PROBLEM 3, CASE ¢4 \
A
NEXT CASE
S$FLTCON NHACH=1,0,MACH(1)=.6,RNNUB(]1)=2,28E6$
$JETPWR AIETLJ=2.0,NENGSJ=1.0,THSTCJ=.35,JIALOC=0.0,JEVLOC~0.0,JEALOC=0,5,
JINLTA=3.0,JEANGL=15.0, JEVELO"OOO.,RHBTHP-SOO.,JBSTHP-!OOO..JBLLOC-O g,
JETOTP-SOOO..AHBSTP-SOO..JERAD-2 0s
CASELID INCLUDES 30DY AlD 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 109
SCHEDULED ANGLES OF ATTACK = -2.0, 0.0, 2.0, 1.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA =

N

2.25

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

F&
h
— ‘
WING | HORIZONTAL TAIL | VERTICAL TAIL]
. SEMISPAN 1.50 0.67 0.849
R EXPOSED SEMISPAN | 1.29 0.52 0.630
¢, 0.346 0.253 042
393 cq 116 0.420 1.2
—_ Aeiy 45° 450 2.1
! AIRFOIL NACA 65A006| NACA 65A006 | NACA 63A009
170 \/ X REFER TO INPUT DATA FOR BODY AND PROPELLER POWER DATA.
——n c6
260 i
< =
0 ‘ |
EXPERIMENTAL DATA

MACH= 0.60 (CLg)p= 0002, (Cmg)g= 0.0039,
(CLolyg = 0.0575, (Cng)yp = ~0.005

MACH= 0.80 (Cp o)y = 0.002, (Cma)f 0.0039,

ALPHA (CD)B (CL)B (Cm)B (CD)WB (CL)WB (cm)wa
-2 0012 -~0.004 00078 0015 -0.115 0.010
0 0010 0.0 0.0078  0.014 0.0 0.0
2 0.012 0.004 0.020 0.015 0.115 -0.010
4 0.013 0.008 0.038 0.019 0.23 -0.020
] 0.014 0.012 0.060 0.064 0.47 -0.038
12. 0.016 0.020 0.083 0.141 0.65 ~0.002
16 0.020 0.060 0.110 0.216 0.76 +0.013
2 0.030  0.085 0.140 0.302 081 -0.013
4 0.047 0.100 0.165 0.410 0.90 -0.020

(CL oy = 0.080

(CD)B

0.012 -
0.010
0.012
0.013
0.01
0.918
0.020
0.032
0.05¢

FIGURE 31 EXAMPLE PROBLEM 3 DATA
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7.4 EXAMPLE PRrBLEM 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-1), Canard and wing section data are calculated using the

Airfoil Section Module (Appendix B). Case 2 illustrates the use of the

supersonic airfoil option of the 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.

$FLTCON NMACHw1,.0,MACH(1)=0.60,NALPHA=5.,ALSCHO(1)#0.0,5.0,10.0,15.0,20.0,
RNNUB(1)=3.1E6$
$OPTINS SREF=694.2,CBARR=18,07,BLREF=45,6$
SSYNTHS XCC=36.68,2CG=0.0$ .
$BODY NX=19.0,BNOSEw2.0,BTAIL=2.0,BLN=30.0,8LA=0.0,
X(1)=0.0,2.01,5.49,8.975,12.47,15.97,19.47,22.89,26.49,30.0,33.51,37.02,
40.53,44.03,47.53,51,02,54.52,57.99,60.0,
$(1)=0.0,2.89,7.42,11.32,14.64,17.36,1°.49,21.0,21.91,22.20,21.90,
21.0,19.49,17.36,14.64,12.33,7.42.2.89,0.0,
. P(1)=0,0,1,84,4.72,7.21,9.32,11.05,12.41,13.36,13.94,14,14,13.94,
13,36,12.41,11.05,9.32,7.21,4.72,1.84,0.0,
R(1)=0.0,.293,,752,1.15,1,48,1.76,1.97,2.13,2.22,2.25,2.22,2.13,1.97,1.76,
1.44,1.15,.752,.293,0.0,$ ‘ :
NACA~W=6-65A004
NACA=H=6~65A004
$WGPLNF CHSTAT=0.0, .
SWAFP=0,0,TWISTA~0.0,SSPNDD=0, 0, DHDADI=0.¢,DHDADO=0.0, TYPE=1,0$
$SYNTHS Xw=8,064,2W=0.0,ALIN=0.0S
SWGPLNF CHROTP=0.0,SSPNE=6.205,55PN=8,u]1,CHRDR=13.87,5AVSI=60,0$
S5YNTHS XH=29,.42,2H=0.0,ALIH=0,0$
SHTPLNF SSPNE=21.34,5SPN=22.82,CHRDR=26.62,SAVSI=38,52,CHSTAT=0,0,
CHRDTP=3,80,
SWAFP=0.0, TWISTA»0.0,5SSPNDD=0.0,DHDADI=0.0,DHDADO=0.G, TYPE=1,0,SHB (1) =73.5,
SEXT(1)=73.5,RLPH(1)=17,3$
CASFID BODY PLUS WING PLUS CANARD, EXAMPLE PROBLCM 4, CASE 1
NEXT CASE
DIM M
$FLTCON NMACH=1,0,MACH(1)=2,00,NALPHA=S5.,ALSCHD(1)=0.9,5.0,10.0,15,0,20.0,
RNNUB(1)=6.56E6,NALT=1.,ALT(1)=27400.$
SOPTINS SREF=64.4933,CBARR=5.5077,BLREF=13.9111$
SSYNTHS XCG=12.1800,2CG=0.0,SCALE=0. 30§
$BODY NX»19.0,BNOSE=2.0,BTAIL~2.0,BLN=9.144,BLA=0,0,
X(1)=1.0,1.613,2,67,,3.73v,4.801,5.868,6.934,8.004,9,074,10.144,11.214,
12,284,13,354,14,420,15.487,16.551,17.618,18.675,19.288,
S(1)=0C.,.268,.689,1.052,1,360,1.513,1.811,1.951,2.036,2.062,2.085,
1.951,1.811,1.613,1.360,1.053,.689,.268,0.,
P(1)=0.,.561,1.439,2.198,2.841,3.364,3.783,4.072,4,249,4.310,4.249,
4.072,3,783,3.368,2.841,2.198,1,439,,561,0.,
R(1)=0.,.089,.229,.351,.451,.936,.600,.649,.677,.686,.677,.649,.600,
.536,.451,.351,.229,.089,0.%
NACA-W-§=3-30.0~2,5-20.0
NACA-H-§~1-50.0-2.5
SWGPLNF CHSTAT=0,0,
SWAFPe0.0,TWISTA®0.0,SSPNDD=0,0,DHDADI=0,0,DHDADO=0,0, TYPE=]1. 0$
$SYNTHS XW=3.4579,2W=0,0,ALIW=0.0$
$WGPLNF CHRDTP=0.0,SSPNEw1,8913,5SPN=2,4414,CHROR=4,2276,SAVSI=60.05
$SYNTHS XHe9.9672,ZH=0,0,ALIH=0.0$
SHTPLNF SSPNE=6.5044,SSPN=6.9555,CHRDR=8.1138,5AVSI=38,52,CHSTAT=).0,
CHROTP=1,1582,
SWAFP=(.0,TWISTA=0.0,SSPNDO=0.0,DHDADI=0, 0, DHDADO=0.0, TYPE=1.0,5HB (1) =6.8283,
SEXT(1)=6.8284 ,RLPH (1) =14,4170§ ,
CASEID BODY PLUS WING PLUS CANARD, EXAMPLE PROBLEM &, CASE 2
NEXT CASE :
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REFERENCE DATA
REFERENCE AREA = §94.2
LONGITUDINAL REF. LENGTH = 18.07
LATERAL REF. LENGTH = 45.64

FLIGHT CONDITION DATA

Loty e e

| MACH NUMBER = 0.60
; REYNOLDS NO./FT = 3.0 x 108

SCHEDULED ANGLES OF ATTACK = 0.0, 5.0, 10.0, 15.0, 200

BODY DATA
‘ ' X 3
| 0.0 0.0
; 201 8
] 5.49 142
; 8915 1R
! 124 14.64
j : 1597 12.3%
¢ | 19.47 19.49
£ a 2.9 210
. %.40 2191
% 2.0 2.9
4 3.1 21.90
3.02 290
0.53 19.49
4.03 17.3%
4.53 14.64
51.02 11.33
54.52 .42
51.99 2.89
60.0 0.0
WING AND CANARD DATA
AIRFOIL NACA 65A004

P
0.0
1.84
472
1.2
9.32
11.08
124
13.36
13.94
14.14
13.94
13.3
124
11.05
9.32

1.2

472
1.84
0.0

117

FIGURE 32 EXAMPLE PROBLEM 4 DATA
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7.5 EXAMPLE PROBLEM 5 v
The wing=-body portion of the configuration used in Example Problem 3 is

modified hy attaching plain trailing-edge flaps to the wing. This example
problem is used to illustrate partidal citputs and'dynamic derivative input

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

Case No. Configuration Mach No. Comments

1 Body + wiug 0.60 PART, DAMP, DUMP DYN
2 Body + wing + 0.60 DUMP FCM

plain trailing-

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

is shown in Figure 33.

DIM FT
PART
$FLTCON NALPHA=9,0,ALSCHD(1)=-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.0%
$FLTCON NMACH=1,0,MACH(1)=0.60,RNNUB(1)=4,26E6$
SOPTINS SREF»2,25,CBARR=0.822,BLREF=3,00$
$SYNTHS XCG=2,60,2CG=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,.0833,.125,.1665,,208,,208,.208,.178,.138%
SWGPLNF CHRDTP=0.346,SSPNE=1.29,55PN=1,50,CHRDR®1.16,5AVS1=45.0,CHSTAT=. 25,
SWAFP=0.0,TWISTA=0.0,SSPNNDD=0,0,DHDAGI=0.0,DHDADO=0,0, TYPE=1.0%
$WGSCHR TOVCw.060,DELTAY=1.30,X0VC=0.40,CLI=0.0,ALPHAI=0.0,CLALPA(1)=0.131,
CLMiAX{1)®.B82,CM0+0.0,LERI=0.0025,CLANO=,105$
$WGSCHL CLMAXL=,8,TCEFF=,03$
CASEID BODY-WING DAMPING DERIVATIVES, EXAMPLE PROBLEM 5, CASE 1
DAMP ) . .
SAVE . .
DUMP DYN :
NEXT CASE .
$SYMFLP NDELTA=6.0,DELTA(1)=0.,10.,20.,30.,40,,60.,PHETE=.0522,CHRDFI=,2094,
CHRDFO=,1554,SPANFI=,208,5PANFO=,708,FTYPE~]1.0,CB=,01123,TC=.0225,
PHETEP=,039]1 ,NTYPE=1.$§
CASEID PLAIN FLAPS ON WING, EXAMPLE PROBLEM 5, CASE 2
DUMP FCM
NEXT CASE
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SARTT ALY W e

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 = 2.2§
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

p PLAIN FLAP DETAIL

] . |
.

.

FIGURE 33 EXAMPLE PROBLEM § DATA
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7.6 EXAMPLE PROBLEM 6 ,
The wing-body configuration of Example P: blem 5 .: used to illustrate

alleron and spoiler input and output data. F.gure 34 chows the geometry.

$FLTCON NALPHA-9 0,ALSCHD=-2.0,0.0,2.0,4.0,8.0,
12.0,16.0,20.0,24.0$
srnrcou NHACH-I 0,MACH(1)=0.60,RNNUB(1)=4,26E6,$
SOPTINS SREF-2.25,CBARR-0.822,BLREF-J.00$
$SYNTHS XCG=2,60,2CG=0.0,XW=1.70,2l~0,0,ALIN=0,0$
$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,.298,.178,.1385%
$WGPLNP CHRDTP=0,346,5SPNE=],29,5SPN=1,50,CHRDR=1,16,5AVSI=45,0 CHSTAT=,25,
SWAFP=0,0,TWISTA=0,0,SSPNDD=0.0,DHDADI=0.0,DHDADO=0,0,TYPE=1,0$
$WGSCHR TOVC=,060,DELTAY=1,30  XOVC=0,.40,CLI=0,0,ALPEALI=0,0,CLALPA(1)~0,.131,
CLMAX(1)=,82,CH0=0.0,LERI=0.0025,CLAKO=.105$
SASYFLP DELTAL(1)%5.,10.,20.,30.,40.,DELTAR(1)==2,,~5,,-10,,~-15.,-20.,
STYPE=4.0,
NDELTA=5, ,CHRDOPI=,.1116 ,CHRDFO=,0692,SPANFI=1,108,5PANPO=1,50,PHETEw,(522$
CASEID PLAIN FLAP AILERON, EXAMPLE PROBLEM 6, CASE 1
SAVE
NEXT CASE
SASYFLP STYPEe3,0,DELTAD(1l)=.0130,.0261,.0380,.0513,.0630,.0750,
DELTAS(1)~.013,,0261,.038,.0513,.063..075,

XSOC(1)=.6980,
+6955,.6880,.6638,.6456,.6250,XSPRME=,55, H"OC(I)-.0357..0710,.0956,.1182.
+«1365,.1359$ )
CASEID éPOIL!R-SLOT-DEPLECTOR 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 106

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

REFERENCE PARAMETERS: REFERENCE AREA = 2.25
LONG. REF. LENGTH = 0.822 -

LATERAL REF. LENGTH = 3.00

1.50

-LZ 1.108

0.0692

_

L4
LY

J
——————— e =

" PLAIN FLAP AILERON DETAIL

0
(Y
o

|
‘.

::‘4
[ ]
g 2
4
Z

| _ CG
l 2.60 '
.
3.00 | |
I | \
. FIGURE 34 EXAMPLE PROBLEM 6 DATA
121
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7.7 EXAMPLE PROBLEM 7
The wing-body-tail configuration of Example Problem 3 is used to illu- .
In addition,

straie trim control with an elevator on the horizontal tail.
the effect of plain trailing-edge flaps on the wing (see Example Problem 5)

is included via experimental data input to illustrate a procedui'e for multi-

ple high~lift and control device analysis. The wing high lift increment

output is used to update wing-body undeflected totals via namelist EXPRnn.
The geometry is sketched in Figure 35.

SPLTCON NMACH=1,0,MACH(1)=,.60,NALPHA=Y, O.ALSCHD(I)'°2 0,0.0,2.0,4.0,8.0,
12.0,16.0,20,0,24.0,RNNUB (1) =2.20E6$

$0PTINS SFEP'Z 25 CBARR'O 822,BLREF=3.0%

$SYNTHS XCG'Z.GO.ZCC'O-O,X“II.70,2“'0.0.ALIH'0.O.XH'3.93.IH'O.O,ALXH-O.O,
Xvel, 34 ,VERTUP=,TRUE. $

$BODY NX=]0, ’

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,.176,.118$

$WGPLNF CHRDTP=0,346,SSPNE=],29,5SPN=1,50,CHRDOR®=]1,16,5AVSI=45,0,CHSTAT=.25,
SWAFP=0,0,TWISTA=0,0,SSPNDD=0,0,DHDADI=0.0,DHDADO=0,0,TYPE=1.0$

$WGSCHR TOVC=,060,DELTAY=1,30,X0VC=0,40,CLI*»0.0,ALPHAL=0,.0,CLALPA(1)=0.131,
CLMAX(1)».82,CM0=0.0,LERI=0.0025,CLAMO=,105$

SWGSCHR CLMAXL=0.78$

$VTPLNF CHRDTP=,420,SSFNE=.63,S5PN».849,CHROR=1,.02, SAVSI.ZC 1,
CHSTAT=,25,SWAFP=0.0,TWISTA=0.0,TYPE=]1,0$

$VTSCHR TOVC=,09,XOVC=0,.40,CLALPA(1)=0,141,LERI=,0075$

SHTPLNF CHRDTP=,253,SSPNE=,.52,SSPN=.67, CHRDR- 42,5AVS1=45,0,CHSTAT=0, 25,
SWAFP=0.0,TWISTA=0.0,5SSPNDD=0.0,DHDADI=0.0,DHDADO=0.0, TYPE'I 0s$

$HTSCHR TOVC=0.060,0ELTAY=]1,30,X0VC=0,40,CLI=0,0,ALPHAI=0.0,CLALPA(1)=.131,
CLMAX(1)=0.82, CHO-O 0,LERI=»,0025,CLAMO=,105%

SSYMFLP fTYPB'l 0, NDBLTA-9.,DELTA(I)-‘GO.,"O..-20.,-10.,0-,10-.
20,,40.,60. ,PHETE=,0522,PHETEP=,052),SPANFI=,18,5SPANFO=,670,CHRDFI=, 075,
CHRDFO'.OSX,CB-.OOJB,TC..0076.NTYPE'1.0,$

SEXPRO) CLWB(1)=,09,.204,.330,.450,.690,.0895,1,070,1,180,1.174$

TRINM
CASEID INCLUDES HIGH LIFT EFFECT ON WING, EXAMPLE PROBLEM 7

NEXT CASE

122



http://www.abbottaerospace.com/technical-library

TN BRI ey

IR I A i o

.93

FLIGHT CONDITIONS: MACH NUMBER = 0.60
REYNOLDS NUMBERS PER FT = 2.28 x 10°
SCHEDULED ANGLES OF ATTACK = -2.0, 0.0, 2.0, 4.0, 8.0, 12.0, 16.0, 20.0, 24.0

REFERENCE PARAMETERS: REFERENCE AREA = 2.2%
LONG. REF. LENGTH = 0.822
LATERAL REF. LENGTH = 3.00

-

WING | HOR'ZONTAL TAIL | VERTICAL TAIL
SEMISPAN 150 0.7 0.849
EXPOSED SEMISPAN |  1.29 0.52 0530
¢ 0.346 0253 0.42
o 116 2.420 1.2
Acsy 40 i5° Al
AIRFOIL NACA 65A006| NACA 652006 | NACA 63A009

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 .s illustrated using the
configuration of Example Problem 3., Note that . 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-S.O.ALSCHD(I)--2.0.0.0.2.0.4.0.3-0.
12.0,16.0,20.0,24.0,RNNUB(1)=2,28E6S
SOPTINS SREF-Z 25 CBARR-O 822,BLREF=3,00$
SSYNTHS XCG=2.,60, ZCG-O 0,XW=1.70,2W=0.0,ALIW=0,0,XH=3,93,3H=0. O.ALIH-O 0,
XV=3, 34 ,VERTUP=,TRUE,$
$SYNTHS HINAX=d.271$
$BCDY NX«10.0,
X(1)=0.0,.175,.322,.530,.85,1.46,2.50,3.43,3.97,4.57,
R(1)=0. 0,.0411..0833,.125..1665..208..208,.208,.178..1383
SWGPLNF CHRDTP=0,346,SSPNE®1.29,5SPN=..50,CHRDR=1,16,SAVSI=45.0,CHSTAT=. 25,
" SWAFPs0.0,TWISTA=0.0,SSPNDD=0.0,HDADI=0.0,DHDADO=0,0,TYPE=]1.0$
SWGSCHR rovc- 060, DELTAY-I 30,X0VC=0.40,CLI=0,.0,ALPHALI=0, o.CLALPA(l)-o 131,
CLMAX(1)*.82,CM0=0,0,LERI®0,.0025,CLAMO=,105$
SWGSCHR CLHAXL-O 78
SVTPLNF CHRDTP-.420,SSPNE-.63,SSPN-.Bl9,CHRDR-l.02,8AV$!-23.l.
CHSTAT=.25,SWAFP=0.0,TWISTA=0,.0,TYPE=1,0$
$VTSCHR Tovc-.os XOVC=0.40, CLALPA(x)-u 141,LERI=.0075$
SHTPULNF CHRODTP=, 253 SSPNE=,52,SSPN»,67, cuaoa- 42,SAVSI=45.0,CHSTAT=0. 25.
WAPP=0,.0,TWISTA«0.0,SSPNDD=0.0,DHDADI=0,0,DHDADO=0,0,TYPE=]1.0$
SHTSCHR TOVC-O 060, D:LTAY-I 3o, xovc-o 40, CLI-O 0. ALPHAI-O 0 CLALPA(1)=,131,
CLMAX(1)=0.82,CM0=0.0, Lsnx-.oozs CLAMO», 1058
CASEID ALL MOVEABLE HORIZONTAL TAIL . EXAMPLE PROBLEM 8
TRIM
" NEXT CASE
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7.9 EXAMPLE PROBLEM S
Problem 9 consists of a lifting body configuration with a delta p;an-

L

form, sharp leading edge, and symmetrical diamond cross section. Pertinent

data for this problem are shown in Figure 36. :

$PLTCON NMACH=1.3.MACH(1)=.26,NALPHA=6,.0,ALSCHD(1)>-5.0,0.0,5.0,10.0,15.0,
20.0,RNNUB (1) =]1.%6E6S - :
$LARWB 2B=0.0,SREF=,989,DELTEP=90.0,SFRONT=,307,AR=1.076,L=1.915,8WET=2.48,
PERBAS=2.38,5BASE=0,307,H8=,595,B8+1,.03,BLP=,FALSE.,XCGn].44,THETAL=]15,.0,
ROUNDNe=,PALSE. ,SBS=.57,5BSLB=.0228,XCENSB®1.277,XCENW=1.277$ !
CASEID LIPTING BODY WITH SHARP LEADING EDGE, EXAMPLE PROBLEM 9 ‘
NEXT CASE

SR

ottty Silhis s o
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- LU FT:
T 8, = 30.0°
|- 1‘.03 FT '2= 60,0
| 5L 1 :
1915 FT % 0.595 FT !
286=00

e oy pu s 2
Srer = SpLan = 0989 FT
DELTEP =51 +5) = 30.0+ 60.0= 90.0°

= S$ees 2
SFRONT = Spase = 0.307 FT
AR = 1,076
L = 1915 FT

PERBAS = 2.38 FT
HB = 0.595
88 = 1.03
BLF = FALSE.
XCG= 1.44
THETAD = 15.0
\ RAUNDN = FALSE
* R3LE@B = NOT REQUIRED. SHARP LEADING EDGE
-, DELTAL = NOT REQUIRED, SHARP LEADING EDGE
i $BS = 0.57 FT -
: SBSLB = 0.0228 FT2
XCENSB = 1.277 FT
XCENW = 1277 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

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

$FLTCON MACH(1)=10.0,NMACH=1,0,RNNUB(1)=1,E7,PINF(1)=10. ,HYPERS=.TRUE.$
$TRNJET TIME(l)=1.,2.,3.,4.,5.,FC(1)=1000.,2000.,1000.,500.,200,,NT=5.,
ALPHA(1)=0.,3.,6.,9.,13.,LAMNRI(1)=,FALSE.,.FALSE.,.¢ALSE., .FALSE.,

- «TRUE.,ME=2,39,15P=225.,SPAN=2,0,PHE=30.,GP~]1,2,C(=90,,LFP=10.$

CASEID TRANSVERSE-JET SIZING, EXAMPLE PROBLEM 10

DUMP JET

NEXT CASE
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f,= 10

M, = 10

10.0

FIGURE 37 éXAMPI.E PROBLEM 10 DATA
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7.11 EXAMPLE PLOBLEM 11

The uge of a hypersonic control flap is demonstrated in this example.
Pertinent geometry data is shown in Figure 38.

$FLTCON NMACH=] , ,MACH (1)=}0. +NALPHA=S, .ALBCHD(I) ®0¢95.0104,15.,20.,
WINUB (1)»1,06E5,HYPERSS, TRGZ . §
$OPTINS SAEP=], +CBARR®1.$ .
SHYPEEY ALITD®150000, ,XHL=8.,TWOTI®3,122,CP=2.0,HDELTA(1}=0.,2,,4.,60,
1J. .33. 01‘0 030, 03’0 ’300 +LANNRS , TRUE, +HNDLTA=10, $
s:::l&:ﬂf PLATE WITH PLAP IN NYPERSONIC FLOM, BXAMPLZ PROSLEN 11
]
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_{j 4\ G‘F
M" Mo = 100 eo\\/ \é

@w = 0,85, 10, 15, 20.
Ry = 1.06 x 109

h = 150,000
6fp=10,24,6,10, 12,16, 20, 25, 30,

FIGURE 38 EXAMPLE PROBLEM 11 DATA
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; APPENDIX A

% NAMELIST CODING RULES

¢

b

: .

. Digital Datcom utilizes the namelist input technique because it is more

é convenient and flexible than formatted input. The namelist coding rules that

: follow are compatible with both CDC and IBM computer systems. The input

. Jiagnostic analysis module {C@NERR) tests all of the input and flags any

é violations of these rules, but it does not cottect'input errors. Digftal

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

‘ errors sensed by CPNERR.

: l. Namelist input data may appear in any card column from 2 to 80, '
2 Coiumn 1 cannot be used (control cards are the only exception to é
i this rule). '

f 2. Namelist names cannot contain imbedded blanks and must be preceeded

g by a $ (& on IBM systems). The $ must appear in Column Z and the ,
E name begins in Column 3. A blank must follow the namelist name. -
§ 3., Namelist data sets are terminated by a § or $END (&END on 1BM

systems). o ‘% -

% " 4. Variable values are specified usiry one of the two following: forms: :

vname = c, |
or  aname = Cj, C2, €3, eses Cp, :
where: vname is a variable name, | %
.aname is an array name..and E

€, Cly €2, €35 eeey Cn are numeric constants . . i
Variable names cannot contain imbedded blanks. z ol

5. Each input constant must be immediately followed by a comma (no V,
1 blanks) and must not contain imbedded blanks. o _ e

3 6. Namelist. variables may be in any order. — i

7. Not all namelist variables need be input.

f 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 nanelisc variable
array can be represented in the form K*C, where K is the number of
successive occurfenceé and C is the numeric constant. The repeti-

tion factor, K, must be an unsigned integer followed by an asterisk. . :

., : 131
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10.

11.

12.

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., anaue (1)=Cy, Cy4]yeee, Cp, where
i 1s the index corresponding to C; Array dimensions for all
namelist variables in Digital Datcom are specified for each namelist
name in Section 3 of this report.

"Each card that is to be continued must end with constant followed by
a commae.

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

nanelist rule is designated by its number.
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~ the ‘variable is not input, Figures B~l1 and B~2 are reproduced from Datcom

-

APPENDIX B

AIRFOIL SECTION CHARACTERISTICS ESTIMATION TECHNIQUES

B.1 INTRODUCTION

The Airfoil Section Module enables the user to specify the wing, hori-
zontal tail, vertical tail, and/or ventral fin airfoil section characteris—
tics by either specifying the NACA.designation or the section coordinates.

" The use of this module can eliminate the need of definiﬁg most of the airfoil

section characteristics for the namelists -WGSCHR, HTSCHR, VISCHR, 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 nodrule can calculate the section characteristics of virtually an.

unlimited number conventicnal shaped airfoils, whereas, 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 gebmetry 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 hcing the
methods of Kinsey and Bowers, Reference 5. These coordiaates are then used
to calculate the Digital Datcom namelist input variables py, (x/c)yex and
(t/c)gaxe The leading edge radius (Ryp) is calculated internally for NACA
specified sections, and has been left as a user input for other sections.

However, the module will calculate Rip usihg the input section coordinates if

(Datcom Figures 2.2.1-7 and 2.2.1-8) and presents Ryg and py 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 is derived from a conformal transforma-
tion of thirty-two fixed points on the airfoil to points equally spaced ;

135

O~

e T e & B AW e Lo an e A Ara ) G A a1



http://www.abbottaerospace.com/technical-library

~

about a circle in a transformed plane. Since the solution for inviscid flow
about a circle is known, the velocities about the airfoil are calculated by

an inverse transformation (back into the physical plane).
In order to adequately define the airfoil shape and ensure a smootu

continuous geometric interpolation for the transformation, a curve describing. B

the airfoil surface is constructed, This curve is constructed by fitting the \
overall geometry by a left-hand parabdla 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. , R
The velocity and pressure distribution derived from the conformal trans- - \;
formation analysis are used to calculate the airfoil section ideal aero~ o P
dynamic parameters for Digital Datcom. They are also used to calculate the ' B
remaining section aerodynamic parameters at the zero-1ift angle of attack for
the user specified Mach and Reynolds numbers. The viscous correction to
section 1ift curve slope, from Kinsey andi' Bowers (Reference 5), is given as }\
follows: | " !
c N ) i N -
Lo = 1-{en(Re/103)]7{.232 + 1,785 TAN(T7,/2)~2.95 TANZ(7,/2)}
(c; J)Theov:et ical i :
. n= =1+ (5/2) TAN(T,/2) |
| Re = Reynolds Number
N Tgp = Thickness at X = .9¢ : ;
: T99 = Thickness at X = .99¢ |
. N
a .
;
' !
!,
'r . o=
T 99/2 . T
T30/2 a’? | Y
- - - : \
, y
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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 (clmax)ba“ * 01 Copmax * 82 ¢ nax +43 _c'-max *

84 Conax * 25 Sipax
Individual terms are discussed below.

(c,,'m‘x)b“e is obtained from F.igure 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"“ 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, € nax SMounts to an increment by which Ai € max PUSt 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 &) €2 max is
zero, 4 ¢ is zero), presented in Figure B-5.

Ay ¢ max’ presented in Figure B-6, gives the 1ist increment due to
Reynolds number for Reynolds numbers other than 9 x 106.

84 Cgoax’ 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 roughnessea vary

considerably, and the effects may be quite different from those shown. As a
result, this parameter is not calculated.

85 Cppax is a correction for Mach numbers greater than approximately
0.2. No generalized charts for Mach effects are available in Datcom, there-
fore, this parameter is not calculated by Digital Datcom. _'rhe life inciement
due o Mach number should be obtained from test data of similar airfoils when

available. Figure B-8 shows representative effects on selected airfoils.

137

Bkl i KA i, bt e o s . '



http://www.abbottaerospace.com/technical-library

As a possible alternate to the above procedure, ¢l max for standard

airfoils at Mach numbers < 0.20 and a Reynolds number of nine milllon 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 uumber 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

A 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
tli.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 0.,
0.001, 0.002, and 0,003. The user should note that results &egrade with
increasing camber or thickness. Generally, accuracy may deteriorate for
cambers greater chan 6% chord or maximum thickness greater than 12X chord.
B.3.3 Transonic and Supersonic Airfoils |

The inputs for traﬁsonic and supersonic airfoils consist primarily of
geometry inpute. If an airfoil is defined by coordinates or the NACA card,

138

s
/



http://www.abbottaerospace.com/technical-library

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 anéd is given

by

[ o2 112 - /2
(_E.)‘ cd b/ 2 .2
f c y / ()" e av
TCEFF = o - o
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 ia summarized in Figure
B-9. Section (t/c) is assumed to be (t/c)gpp of the planform by the ASM if
it {8 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 1s 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 variable SL@PE is the angle between the chord plane and the
local tangent at the airfoil surface at 0, 20, 40, 60, 80 and 100 percent

chord expressed in degrees. Angles are positive when the local tangents

intersect the chord plane ahead of the reference chord point for the tangent. °

SLYPE parameters are used to calculate supersonic downwash effects and thus
are required only for configurations which h#ve a horizontal tail. For-
cambered airfoils, the upper~surface slopes should be used if the tail
is above the wing and conversely lower-surface slopes should be used in the
tail is below the wing. Configurations with wing and tail located at the
same z~location should have lower surface values specified. If the combina-
tion of SLYPE, angle of attack, and Mach number results in »'detached
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Y
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. ‘
|
i
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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-DIGIT SERIES)’

CUBIC (8-DIGIT SERIES) )
STRAIGHT LINE s
OR §-DIGIT SKRIES)

ZERO SLOPE :
; - INVERTED CUBIC

\ Ot \ / M:Auum;

Srx .

MEAN LiNg %
foe) CHORD LINE = |
e w— MAK = own et ———————— :
i
|
!
}
) i
Yelnas 2
° o !
L.E ‘ y R X i -
o AIRFOIL SECTION GEOMETRY _ : «
. . ?
BASIC SYMMETRIC AIRFOIL ’ CAMBER MEAN LINE . ' ; '
e = chord of airfail section (Vc)-“ ® maximum ordinate of mean line
x Z distance alongchord measured from . e, (x) *shape of mean line
Y (% .
y ® ordinate at some value of x ° . . ' -
(measured normal to and from the chord "yc)-.:p"“” of maximum camber . '
line for symmetric airfoils, measured ] ' ,
normal to and from the mean line for 8 # siope of l.e.r. through 1.e. equals -
. cambered alrfoile) the slope of the mean line at the l.e, N
i y(x: thickneas distribution of airfoil °
{ 1 ® gootion 1ift coeffictent
t * 3y max T maximum thickness of airfoil - ! .
{ e!’ ® design section 1ift coefficient i /
: : x, = positin of maximum thickness ' ; :
; t.e.r. Eleading-edge radiue
‘1-: =trailing-sdge angle (included angle : . ’ ' ’ :
. i

between the tangents to the upper
and lower surfaces at the trailing edge)

1 150
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i
AIRFOIL SECTION DESIGNATION
** cLamx v ammroit (NOT PROGRAMMED IN DIGITAL DATCOM) . _
/‘ N \
- FLAT . 4
X, ® 30% CRORD FOR X, g .
ANY THICKNESS
\
NACA ¢-DICIT SERIES AIRFOILS
NACA 1t 4 ‘3-8 4
(yy) (% CHORD) ]— -‘ - Xy 1 .
max ;
Ses Table y
. x (tenths of chord) ‘ Le.r :
: (vgy) .
: oax B
. Y
t (%X CHORD; :
. !
: *Daskh’® sumbers (aumbers following a dash placed afler the standard actation) are exp 4 only whes l.e.7. and/or .
H %, are differeat from normal.
!§ FIRST DASH NO. L. SECOND DASH NO. ® (% CHORD)
3 ° Bharp ] 20
3 { Normal 3 . 90(Normel)
[ ] Normal 4 40
A% Normal [ ] 0
GERRMAN NOTATION OF NACA ¢DIGIT AND §-DIGIT SERIES AIRFOILS
; |
NACA 1.6 18 13~-1.1780 ~— .11 ‘
¢ :
(%) (:clou)——-—-]_ _L____... Ly :
man 3 :
E(ye) (% CRORD) %, (% CHORD)
5 man . 5
’ ¢ (% CRORD) 1.0.7. (% CHORD) . . 54‘
: 3 (= cromn? Lo
s 151 b )
g Py
E 3
PO T CT S Yy N S SORPR S U v ' ! Lt ",Né.:‘-»w.’s)n.d.ﬁ' 7
. S : , . . v L . : B . o N .
- B \ L R ~ 1: o b v ,"\ o “‘ ‘., N
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f ...... B

Xt
! Same as for
: 4-digit series
‘ (See Table)
l.e.r. J :
t (% CHORD)

NACA 1 8 -3 13 nw®0:4

Indicates I- Sorioa——]- _—[——-—— Mean line to give

uniform loading to

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

(if unapecified, a% 1.0)

NACA 3-DIGIT SERIES AIRFOIL

(yy) (R % CHORD) :
meax .
20 of '
(sctually & ° o!‘)
x ' ('% CHORD/ &)

(ve)

Aflt portion of mean line
(0 indicates straight line)
{ 1 indicates inverted cubic)

NACA - SERIES AIRFOILS

x for min. presaurs
for basic symmetric
airfoil at sero lift .
(in tenths)

t (% CHORD)

. . Design 1ift coelficien:
H (cl. in tenths)

NACA §- SERIES AIRFOILS

NACA [] 4 - 2 13 am0.4

i
i 1 . .
i i Indicates 6- series - Mean lins to give
t . ’ * . uniform loading to
x = 4, then linear .
decrease to t.e. :
S (if unspecifiod, a™ 1,0)
x for min pressure t (% CHORD)
fordasic aymmetric ’
- sirfoil at zero 1ift
: . (in tentha)

- - Cesign lift coeflicient
: (og in tenth
11‘ nths)

PHIS PAGE IS BEST QUALITY PRACT

: 152
TROM COFY FUANISHED TODDC s’
i o i . ‘ [T ’ '
WM~-d-’-:nr.‘h.-l-v.’i.«“an.'.n.«-l.-v-z I
o SR , TN , ) ) ) . .
.,.\. -Fl : - . /v ’, . \;/* | ; S . - o “ Cd '
. A I . /;, ‘i‘ . — ;o
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< - — A :
s j ’ . '\
3
1 R
i
i
]
NACA 84, 8 . 3212 amo0.4 I
i
]
I
as before a8 before ? .
; .
i
|
;
¢, range for low drag '
(teatha above and below cl ) :
i
NACA 6.43 213 a%*0.4
as before as before . ’ . )

op range for .ow drag with
improved thickness distribution
(tsnths above and below cl )

i .

To incrensoe or decrease the atrfoil thickness

(NOT PROGRAMMED IN DIGITAL DATCOM)

NACA 64 (212) - 2.4 A= 0.4 : s
as bafore ._____/— —L—_ as before Do o
new ¢y and t . . .
1, A
originsl nl and t (linearly increased ardinates) . [
i . - P

i
: ]
3 NACA 84 (313 - 314 omo0.4 .
§ ]
: ’ i
v i
! S
1 as belore as befyre i
\ oy
5 {
: . !
otiginal op andt new cl‘ and t z‘f
i {linearly increased ordinates) (&3
— A
98
. NACA 844 A 212 jow) :j
S i
=
T N
f=} ™~
as beflare as belore m :
[ 30
<
£l oy
8.
o 2
Indicatee modified thickness distribution and a3
type of mean iine. Sectiona desitnated by :’_'7 =
Lettar A are subatantially straight on dath E 2 i
¢url.co9 from about .8¢c to t.e. Pressures at - I
) the none are same as for the 84, -212 airfoll.
: 153 A :
: .
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NACA T- SERIES AIRFOILS (NOT PROGRAMMED IN DIGITAL DATCOM).

NACA 7T 3 8

indicates 7- series t (percent chord)

(alsu 8- series)

x {nr favorable

pressure gradient on upper
surface at dexign c.

(in tenths)

Design lift coefficient,
(cl‘ in tentha)

Serial letter designating
thickness distribution and
mean Line

x for favorable ———
pregsure gradient on Jower
surface at denign c‘

(18 tenthm

SUPERSONIC AIR_FOILS
(AS PROGRAMMED IN DIGITAL DATCOM) E': — T
b X

t”l"—' X

$-3-30.0-2.5 - 20.0

SUPERSONIC
TYPE OF SECTION

1 = DOUBLE WEDGE .| .
2 = CIRCULAR /\RC XF (percent chord) }_,.
3 = HEXAGONAL '
Xt (percent chord t (percent chord? . .
i ‘i‘ i‘
| 154 ,' O
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: APPENDIX C
g STORAGE LOCATION OF VARIABLES IN COMMON -
: Pertinent related variables are stored in data blocks. These variables
may be obtained as output by utilizing the "DUMP" option discussed in Section
i 3.5. Location of variables stored in each data block are defined in this
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
: the program when the DUMP option is used. T
;, All page, section, equation and figure references refer to the USAF Sta- ‘ o
: bility and Control Datcom, revised April 1976. The column titled “Overlay"” :
] defines the program overlay where the particular variable is calculated and ,
E set in the data block. The common blocks and overlay structure are discussed
f in Volume II. ‘ ' o { L
3 ' _'
: C.1 INPUT AND COMPUTATIONAL DATA BLOCKS . ; S
§ 71
E DATA PROGRAM X K
BLOCK PAGE° COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY ‘ ~t
A 162 WINGD - Wing planform geometric parameters v -
AHT 166 HTDATA Horizontal tail planform geometric parameters ! /
AVF 170 VTIDATA Ventral fin geometric parameters } /’
AVT 174 VTDATA Vertical tail geometric parameters ; B
B 178 ~ WINGD Flight condition parameters and subsonic wing |
lift variables 1
BD 179 BDATA ~ Subsonic body parameters , '
! BDIN 182 BDYIN Body inputs via namelist B@DY !
3 BHT 183 HTDATA Flight condition parameters and subsonic hori- 3
3 zontal tail lift variables ; :
3 . : i —
E/ c 184 WHAER@ Subsonic wing pitching moment parameters :
: CHT 187 WHAER@ Subsonic horizontal tail pitching moment =
parameters '
4 D 190 WHAER® Subsonic wing drag variables
§ DHT 192 WHAERQ Subsonic horizontal tail drag wvariables i -
F . :
3 DVF 194 WHAER® Subsonic ventral fin drag parameters
DVT 196 WHAER@ Subsonic vertical tail drag parameters T
DWA 198 SUPDW Supersonic downwash variables ' ‘ -
155 ;
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DATA PROGRAM
BLOCK PAGE COMMON BLOCK  DESCRIPTION OF VARIABLES STORED IN AKRRAY
DYN 199 P@WR Dynamic derivative variables for all speed
regimes and configurations
DYNH 203 BDATA Dynamic derivative variables for all speed
regimes and horizontal tail and horizontal
tail body configurations
F 207 FLAPIN Symmetrical and jet flap inputs via namelist
. SYMFLP
Asymmetrical flap inputs via namelist ASYFLP
Transverse jJet 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 P@WR Subsonic high-lift and control 1lift coefficient
variables
GR 220 SUPWH Ground effect variables
HB 222 WHWB Subsonic horizontal tail-body variables
HTIN 223 HT1 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
@¢PTI 231 PPTIPN Case reference dimensional input via namelist
PPTINS
PW 232 P@WR " Power effect variables, propeller power ‘
' Power effect variables, jet power
PWIN 238 P@WER Power effect variszbies 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 variabies
156
{
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1 or’

DATA - PROGRAM A
BLOCK PAGE COMMON BLOCK DESCRIPTION OF VARIABLES STORED IN ARRAY
b SLA 245 SBETA Supersonic sideslip variables, all configura-
tions
! SLAH 246 SBETA Supersonic sideslip variables, horizontal tail
R : and horizontal tail~body configurations
SLG 247 SUPWH ~ Supersonic wing variables ‘
SPR 250 PPWR 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 A
_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 P@WR 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 PPWR 'Transonic high-lift and control variables
VT 274 VTI Twin vertical panel inputs via ﬁamelist TVTPAN
VFIN . 275 VTI Ventral fin inputs via namelist VFPLNF and
VFSCHR i
VTIN 277 VT1 -Vertical tail inputs via namelists VTPLNF and
4 VISCHR ~—
WB 279 WHWB Subsonic wing=-body variables
L .
i WBT 280 WBHCAL Subsonic wing-body~horizontal tail parameters
3. WGIN 281 WINGI Wing inputs via namelists WGPLNF and WGSCHR
!
; 157
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C.2 OUTPUT DATA BLOCKS

The output data blocks contafn the output results from the program.

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

OUTPUT DATA PROGRAM

BLOCK COMMON BLOCK CONFIGURATIONS/VALUES

3¢DY 1BGDY Body Alone

WING IWING Wing Alone

HT IHT Horizontal Tail Alone

VT VT Vertical Tail Alone.

VF IVF Ventral Fin Alone

BW 1BW Body-Wing

BH IBH Body-Horizontal Tail

BV 1BV Body-Vertical Tail-Ventral Fin*

BWH IBWH Body~Wing-Horizontal Tail

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

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

PPWR IP@WER Power Increments

DWSH IDWASH Downwash values

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

or (3) both, depending upon the configuration.

158
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vt

The arrangement of the output arrays is as follows:

" OUTPUT DATA BLOCKS ARRAY ELEMENTS

BIDY, WING, HT, YT, VF, BW, 1-20
BH, BV, BWH, BWV, BWHV ' 21-40
41-60
61-80
81-100
101-120
121~140
141-160
161-180
181-200

20i-220
221-240
241-260.
261-280
281-300
301-320
321-340
341-360
361-380

PGWR (Power Increments) ' 1-20
' 21-40

41-60

61-80

81~-100

101-120

121-140

141-140

159

Cp vs x
CL_ vs a

"Cy_vs

CONTAINS
Cp vs a
CL vsa
Cpvasa
CN vs a .

a
Cmu V8
Cy, vs a
Ch. vs 2

C vs [ 3 “\ N

CL_vs 2
Cng v8 a |
CL. vs ' |
Cn. vs

Cl vs

Q

R

Ch, vs

Cph,_vs

R R R @

Cz vs

ACp vs

[*]

ACp, vs @
ACq vs a
ACy vs a
ACp vs a

Aan vs «

Ac"‘a vs a
8Cy vs a - ,
YB :
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c.3

data blocks which can be seen by using the "DUMP" control card. To conserve
: /

OUTPUT DATA BLOCKS

DWSH (Downwash Data)

ARRAY ELEMENTS

161-180
181-200

1-20
21~-40
41-60

FLAP AND TRIM OUTPUT DATA BLOCKS

When running flap or trim cases, the output results are stored in output

CONTAINS
AC, vs a

Ac, vs «
¥ 'EBA ,

G/qe Ve a
€vsa

de/da vs a

—-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 0,5
AcCp vs §
ACy vs §
Ach'ax vs §
Ac”min vs §
(AcLa) vs §

Chuvs )

- Ch s Ve 8

CONTAINS
Cpc, Fc vs 6
Chc vs &

Chc vs §

AChCG ve §

Tt wg §

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

i " BW 1-10

B 1-10

| BY 1-10

i BWH 1~10
BWHV 1~10

160
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ASYMMETRICAL FLAPS

OUTPUT DATA BLOCKS ARRAY ELEMENTS ~ CONTAINS
. BDY - 1-200 Chvea, g -
WING - - 1-200 Cyvea, s
HT 1-10 § -5
HT 11-20 C,vs §
HT - 21-31 Cave §
* TRIM WITH CONTROL DEVICES j
OUTPUT DATA BLOCKS ARRAY ELEMENTS ~ CONTAINS
HT 1-20 Cluntriomed ¥® ¢
HT 21-40 Dt riomed VS O
HT 41-60 Cayntri qa Vs $
vr 1-20 Srrim V8 &
VT 21-40 Achﬁi. vs §
vr 41-60 ’
Ac"""ttim ve
VT 61-80 . . V8 §
ITeim :
vT 81-100 ACpp in V8 &
VT 101-120 Ch_ . vs &
aTrim
VT 121-140 Ch, . vs §.
~STrim
ALL MOVABLE HORIZONTAL TAIL TRIM
' OUTPUT DATA BLOCKS ~ ARRAY ELEMENTS  CONTAINS
HT 1-20 BMyntrimmed V6 &
HT 21-40 Srrim V8 @
H'  Yra1l Alone - Al-60 Corpig V8 @
HT : T 61~80 c",n_i:. ve a
- CUHT T 81-100 c'tril ve @
HT 101-120  HMpeigvs @
vT ' 1-20 Comer vs a
Full : .Dmrzi-
VT Configuration 21-40

161
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WING PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "A"

LOCATION |VARIABLE [ENGINEERING| = DATCOM. COMMENTS /DEFINITIONS OVERLAY
1 ARIPE S,* Exposed inboard wing area 2, 18
2 ARGPE SG* Exposed outboard wing area 2, 18
3 ARJVAL §.* Exposed wing area 2, 18
4 ARREF Sr Theoretical wing area 2, 18
S ASP I PE A Exposed inboard wing aspect rati%Z, !3
6 ASP@PE Ag* Exposed outboard wing aspect 2, 1
ratio .
: 7 [ASPEVL A ¥ Exposed wing aspect ratio 2, 1§
; 8 (Ac/x)w Wing chord station where A=0 2, 21
é 9 ‘ zw Wing maximum overall length 2, 2
| 10 JCHRDRE c.* i Exposed wing root chord 2, 18
‘ T T 5 tan”) (h,/2,) 2, 21
12 hy ~hoba1 JhobeY = sketch (a) 2, 2]
; 13 |print FLAG - (ONPWBT)
‘ 14 Canard (logical) %
15 MACIPE E}* l Exposed wing inboard MAC 2, 18
. 16 MACJE fy* i Exposed wing MAC ' 2, 18
17 MACHPE <" | Exposed wing outboard MAC 2, 18
: 18 NDTCP o* B Effective exposed wing aspect |2, 18
_ f ratio ,
19 [SPTIPE | rp* t A(23) /1 (21) 2, 18]
20 ?err bb4,1 |4.b) = sketch (a) 9
21 SSPNBJ b /2. Seml;span of inboard thecretical|2, 18
pans
; 22 | '3 P hobi1-5 2, 21
f 23 SSPNEX | b */2 Semi-span of inboard exposed 2, 18
E ) panel ' : ‘
24 N bt |4obl) = sketch (a) 2, 21
; 25 TRATIP A Theoretical wing inboard taper }2, 18
ratio
TRTIPE M Exposed vwing inboard taper ratio|2, 18
TRTAE A Exposed wing taper ratio 2, 18
TRTAPE AG* Exposed wing outboard taper 2, |8I
"162
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VARIABLE DEFINITION OF DATA BLOCK "A"

frcm body to inboard MAC

' VARIABLE JENGINEERING] DAT
tocation [YATSRE S [FSimeor O] amaTcom COMMENTS / DEFINITIONS RLAY

29 LENGTH IR Exposed wing maximum overall 2, 18 '
length 7 5
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 yl*‘ Exposed inboard panel Y distance|2, 18 }
i

33 YCNT@E yg* Exposed outboard panel Y-dis= 2, 18
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 ' Ro* Angle in radians 2, 18
36 SIN Ay* Trignometric sine of Ao* 2, 18
37 cos Ay* Trignometric cosine of AO* 2, 18
38 TAN A Trignometric tangent of AO* 2, 18
39 - Test value used in Sub. AMGLES |2, 18
bo-45 IsAE025 A% gg ' Exposed wing quarter chord sweep!2, 18
he-51 |SAE050 A*.SO Exposed wing half chord sweep 2, 18
52-57 ISAE100 A*I.OO Exposed wing T.E. sweep 2, 18
58-63 [sAl1000 (Ao)| ‘ Inboard panel LE sweep 2, 18
64-69 [SA1025 (A 25)l Inboard panel quarter chord 2, 18
. - sweep .
70-75 - |sA1050 (A.SO)I _ Inboard panel half chord sweep |2, 18 !
76=-81 |[sat100 (A' oo)l Inboard panel T.E. sweep 2, 18 |
82-87 |sagoo0 | (n ), Outboard panel L.E. sweep 2, 18 i
88-93 |[sAgo2s (A.ZS)G Outboard panel quarter chord 2, 18 j
. sweep ;
94-99 |sAgo50 (A SO)G Outboard panel half chord sweep {2, 18
100-105 [sAgl00 | (a, 00'g Outboard panel T.E. sweep 2, 18
106-111 [SAvVSI (Am)l User specified inboard panel 2, 18
sweep
112=117 {sAvsg (Am)g User specified outboard panel 2, 18
sweep
162
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VARTABLE DEFINITION

OF DATA BLOCK "A"

! LOCATION | VARIABIE {ENg’t&ggklmo RaTCOM, COMMENTS / DEFINITIONS OVERLAY
118 xr Overall taper ratio 2, 18
119 ARIP S| Area of inboard panel 2, 18
120 A, ' Overall aspect ratio 2, 18
121 CBARI E} Inboard panel theoretical MAC 2,418
122 CBARR E} e Wing mean aerodynamic chord 2, 18
123 cl ¢, L,1.3.4 JAspect ratio classification 2, 18
124 (I+C])x Aspect ratio classification 2
cos ALE
125 A(128)/A(124) Aspect ratio classification 2
126 (a ) Inviscid zero lift angle of 0
o' m=0
attack
127 (a. ) Inviscid max lift angle of 0
Lmax attack
M=
128 v AR classification factor 2
129 RNFS RF Reynolds number of wing
130 v, Y distance from vehicle center- |2, 18
: line to MAC ov inboard panel
i 131 CLALPA C; User defined C, 0
! 132 CLMAX Cpo User defined C,° 0
i . —“max max u
: 133 Y¢ Y distance from vehicle center |2, 18
line to MAC of outboard panel
134 ALPHAQ a, Zero lift angle of attack 15
135 DAOET 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 - 1,2,151
‘hl’ Aaclmax l'o‘o3nl’ Figure l‘.‘oS.u—zlb ‘5
145 CLmax’ b,1.3.4 Fi?ure b,1.3.4-21a 15
, C2max )
146 c x
Lmax 15
(A(145))
|
% 164
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VARIABLE DEFINITION

OF DATA BLOCK "A".

LOCATION V*SLAN?EH ENS:‘SSRLING RE%;ESQE COMMENTS /DEFINITIONS OVERLAY
147-152 jALCLMX  [(a,). . (achax-ao), degrees 15
153-158 JAEJ (ae)J (aJ- ao), degrees 15 !
159 c, bL,1,3.4 |Figure 4,1.3.4-24b 15 |
160 (l+cz)x ho1.3.4 15,24
AffrALE .
161 Xa X distance from wing apex to 2, 18 g
wing MAC quarter chord \
162 CNB ng by #/b% 2, 18 i
'
163 A, Inboard theoretical panel ]2, 18 i
aspect ratio _ :
164 AY! Geometric parameters for fic= 2, 18 '
/91 ticious outboard panel of
165 (bO /2) straight tapered wing; used to 2, 18
166 c' calculate wing pitching moments {2, 18
b
]67 (SG*) ! 2, 18 .
168 (Ag*)' 2, 18
1€9 (Ag*)' 2, 18
170 n 31
171 (CLu)l Inboard panel lift curve slope 15.
172 (cLa)ﬁ Outboard panel lift curve slope | 15
173 X 2% 27 :
174 TEVC (t/c), User defined thickness ratio of |2, 18 j
inboard panel, or total wing i
175-180 fsatcH  [(), . | Wing sweep at the maximum thick-12, 18
ness chord station i
181-186 [SATCME |[(A) Outboard panel sweep of the max-{2, 18 i
t/c X X . i
: max] imum thickness chord station )
) _ i
187-192 |SATCMI  {[(A) inboard panel sweep of the max- |2, 18
t/c . . .
max]l imum thickness chord station
133 Iy XH-Xw-crw cos (aI ) . 21
194 Ly A(193)+(XR)H cos (aiH) 2, 21
195 Xe X distance from wing apex to LE |2, 18
of total wing MAC ‘

165

RPN P



http://www.abbottaerospace.com/technical-library

e B f
E HORIZONTAL TAIL PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AHT"
[rocaron [varasie fencimeamc] oarcom COMMENTS /DEFINITIONS OVERLAY]
1 AR|PE S* Exposed inboard H.T, area 2, 18
2 AR@GPE SG* Exposed outboard H,T. area 2, 18
3 AR@VAL 5 ¥ Exposed H,T. area 2, 18 _
f b ARREF S, Theoretical H.T. area 2, 18
5 ASPIPE AI* Exposed inboard H.T, aspect 2, 18 .
' ratio !
; 6 ASP@PE Ad* Exposed outboard H.T. aspect 2, 1§ :
! ' ratio i
: 7 ASP@VL Aw* Exposed H,T. aspect ratio 2, 18 5
8-3 UNUSED
10 JcHRORE | ¢/ Exposed H.T. root chord 2, 18 !
=14 UNUSED o
' 15 MACIPE 3% Exposed H.,T. inboard MAC 2, 18
? 16 MAC@E E;* Exposed H,T. MAC 2, 18 :
17 MAC@PE E‘f Exposec H.T. outboard MAC 2, 18
5 18 NDTCP o Effective exposed H,T, aspect |2, 18
! ratio : : ;
19 SPTIPE rp* AHT(Z")/AHT(ZI) 2, 18
20 UNUSED ,
21 SSPNBg bb/Z Semi~span of :nboard theoretlcal 2, 18 i
) ) : panel Lo 3
22 UNUSED _i
23 SSPNEX by */2 Semi-span of inboard exposed 2, 18 b
‘ panel : ;
T L UNUSED j
! 25 |matie | g Theoretical H.T. inboard taper |2, 18 ’
i ratio ~ !
26 TRTIPE AI* Exposet H,T, inboaré taper ratio 2, 18 f
27 TRTPE A ¥ Exposed H.T. taper ratio , 18 !
. 28 [TRTEPE | g Exposed H.T. outboard taper , 18 §'
; : ratio :
: 29 LENGTH 2% Exposed H,T. maximum overall 2, 18 j
‘ length ;
30 XCNTEX X X distance from H T. pex to 504 2, 1& i
wing MAC ; |
166 ;
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VARIABLE DEFINITION OF DATA BLOCK "AHT"

LOCATION VAaxAA:é £ Enga::geonlmc aﬁﬁﬁﬁ?fs COMMENTS / DEFINITIONS IOVERLAY
31 YCNTEX 7;* Exposed H.T. Y distance from 2, 18
body to MAC of total H.T.
32 YCNTIE 7}* Exposed inboard panel Y distance|{2, 18
! from body to inboard MAC
33 YCNTQE Vb* Exposed outboard panel Y dis- 2, 18
tance from body to outboard MAC
34 SAE000 AO* Exposed H.T. LE sweep angle, 2, 18
degrees; effective LE sweep
angle for non-straight wings
35 AO* Angle in radians 2,1
36 SIN 4y Trignometric sine of Ag* 2, 18
37 cos AO*’ Trignometric cosine of Ay* 2, 18
38 TAN A% Trignomstric tangent of A¥ 2, 18
39 (AO*)T Test value used in Sub, ANGLES {2, 18
40~45 |SAE025 A 25 Exposed H.T. quarter chord sweep|2, 18
h6-51 [SAE050 A*.SO Exposed h.T. half chord sweep 2, 18
52-57 ISAE100 A*].OO Exposed H.T. TE sweep 2, 18
58-63 [SA1000 (Ao)l Inboard panel LE sweep 2, 18
6h-63  [SA1025 (A 25)1 Inboard panel guarter chord 2, 18
: ¢ sweep
70-75 |SA1050 (A.SO)l Inboard panel half chord sweep |2, 18
76~81 |SA1100 (Ai 00)I Inboard panel TE sweep 2, 18
82-87 [sAgoo0 (AO)G Outboard panel LE sweep 2, 18
88-93 [SA@025 (A ZS)G Outboard panel quarter chord 2, 18
° sweep : '
94-99 |SAB050 (A.SO)G Outboard panel half chord sweeo |2, 18
100-105 [SAZ100 (A‘ OO)G Qutboard panel TE sweep 2, 18
106=-111 [SAVSI (Am)| User specified inboard panel 2, 18
. ' sweep
112-117 |SAvS@ (Am)ﬂ User specified outboard panel 2, 18
sweep
118 , A Overall taper ratio 2, 18
119 ARIP 5, Area of exposed inboard panel 2, 18
120 A, Overall aspect ratio. 2, 18
i21 CBARI Z] ‘ Inboard panel theoretical MAC 2, 18
167
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VARIABLE DEFINITION OF DATA BLOCK "AHT"

LocATION |VARLABLE ‘"g':;g’l'“c as'i‘éiﬁﬁé‘s COMMENTS / DEFINITIONS OVERLAY]
122 CBARR E} H.T. mean aerodynamic chord 2, 18
123 ci 4 b,1.3.4 |Aspect ratio classification 2, 1§
124 (I+Cl)x Aspect ratio classification 2
cos ALE
125 AHT (128)/AHT (124) |Aspect ratio classification 2
126 (uo)M=0 Inviscid zero 1ift angle of 0
attack
127 (acL ) Inviscid max lift angle of 0
max attack
M=0
128 AR classification factor 2
129 RNFS Re Reynolds number of H,T, 0
130 7} Y distance from vehicle center |2, 18]
line to MAC of inboard panel
131 CLALPA cla User defined Cza
132 CLMAX C: User defined Cj 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 DAOGT Aao/O Change in a due to wing twist 16
136 Vk Y distance from vehicle center |2, 1§
line to total wing MAC
137 AOMPAD (°0H)/“o b,1.3,1 {Figure 4.,1,3.1-5 16
138-143 |suarp Ay 2,14
144 daCy b,1.,3.4 |Figure 4,1,3,4-21b 16
y e igure b.1.3.4 6
145 Clmax’ 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 [AEy (ae)J (aJ - uo), degrees 16
159 ¢, Lol.3.4 {Figure 4,1,3,4-24b 16
160 (l+c2) x 5,1.3.4 16
Atan.‘\lE
168
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VARIABLE DEFINITION OF DATA BLOCK “AHT"

!
tocation [V A E L TmeoL Ol esrcom, COMMENTS /DEFINITIONS OVERLAY !
161 Xa X distance from H.T. apex to 2, 18 ;
% H.T. MAC quarter chord g
; 162 [cne ng by * /b | 2, 18 | ’
: 163 | Inboard theoretical panel aspect]2, 18 §
ratio ;
164 aY? Ceometric parameters for fic- |2, 18 ;
' ticious outboard panel of
* [ ]
165 _ (bO /2) straight tapered H.T.; used to 2, 18
166 C,' calculate H,T. pitching moments |2, 18
167 (Sg*)* ]2, 18
168 (Al*). 2, 18
169 (xat)' 2, 18
170 n 33 !
| 7 (cLa)l Inboard panel 1ift curve slope 16
; 172 (CLG)' Outboard panel 1ift curve slope | 16
173 8%eq 2, 22
f 174 TEVC (e/e), User defined thickness ratio of [2, 18
; inboard panel, or total wing
175-180 [saTcH (M) 0 o H.T. sweep at the maximum thick=|2, 18
§ ness chord station
! 181-186 |saTcmg I(A)t/c Outboard panel sweep at the max-|2, 18
} imum thickness chord station
| max])
187-192 [sATemt [L(n), /x Inboard panel sweep at the max- |2, 18 :
i ' max) imum thickness chord station ‘
; [} . ;
193~194 UNUSED
195 XR X distance from H.T. apex to 2, 18 ?
| LE of total H.T. MAC i
| '
!
i
;
;

169
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VENTRAL FIN PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AVF"

VARIABLE [ENGINEERING| ODAT
LOCATION [ VARIABL W SYMBOL L RErERcE | COMMENTS /DEFINITIONS OVERLAY
1 ARIPE S\ * Exposed inboard V.F, area 2, 18
2 ARGPE Sa* Exposed outboard V.F. area 2, 18
3 ARGVAL r* Exposed V.F, area 2, 18
] 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, 18
g ratio :
7 ASPgVL A Exposed V.F. aspect ratio 2, 18
8-9 UNUSED
10 CHRDRE c* Exposed V.F, root chord 2, 18
=14 UNUSED
15 MACIPE E}* Exposed V.t. inboard MAC 2, 1
16 MAC@E c .k Exposed V.F, MAC 2,1
17 MAC@PE Ek* Exposed V,F, outboard HMAC 2, 18
18 NDTCP a* Effective exposed V.F. aspect 2, 18
ratio
19 SPTIPE rk AVF(23) /aVF(21) 2, 18#
20 UNUSED
2] SSPNBG b, /2 Semi=span of inboard theoretical}2, 18|
panel
22 UNU3ED v
23 SSPNEX bb*lz Ssmi-span of Inboard exposed 2, 1
panel
24 UNUSED , ,
25 A Theoretical V.F, Inboard taper |2, 1§
ratlo
26 TRTIPE Ak Exposed V.F. inboard taper ratio]2, 18
27 TRTHE A% Exposed V.F, taper ratio 12, 18
28 TRT@PE Ag* Exposed V.F. outboard taper , 18
ratio
29 LENGTH * Exposed V.F. maximum overall 2, 1
length.
30 XCNTEX X# X distance from V.F, apex to 50%|2, 18
V.F. MAC
170
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8 o i s e

VARIABLE DEFINITION OF DATA BLOCK “AVF® o

-t

LOCATION {VARLABLE [f"g',;*gg'{m RErERE e COMMENTS,/DEFINITIONS. OVERLAY
3! YCNTEX 7;* Exposed V.F, Y distance from 2, 18
body to MAC of total V.F. .
32 YCNTIE 7}* Exposed inboard panel Y distancej2, 18
from body to inboard MAC
33 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, 18
36 SIN AO* Trignometric sine of AO*U 2,
37 cos Ao* Trignometric cosine of Ag* 2, i
38 TAN A% Trignometric tangent of A, 2, ?
39 . (Ag*) ¢ Test value used in Sub, ANGLES |2, !
ho-45 |SAE025 A*.1S Exposed V.F. quarter chord sweepj 2,
46-51 [SAE050 A* 50 Exposed V.F, half chord sweep™ |2,
52-57 |SAE100 M 0o Exposed V.F, TE sweep 2,
58-63 [SA1000 (AO)I Inboard panel LE sweep 2,
64-69 |sAl025 (A ,_.), . Inboard panel quarter chord . 2,
«25%1 .
sweep ‘ .
70-75 [SA10S50 (A SO)I Inboard panel half chord sweep !2, 1
76-81 |SA1100 (AI 00)| Inboard panel TE sweep 2,1
82-d7 [SAg000 (AO)G ‘| Outboard panel LE sweep 2, 1
88-93 [sAgo2s5 |(A 25)6 Outboard panel quarter chord - 2, 1
¢ sweep .
94-99 !sAgos0 (A o)y Outboard panel half chord sweep |2, 1
100-105 {3Ag100 (A‘ OO)G Outboard pane! TE sweep 2, 1
106=111 [SAvVSI (Am)l User specified inboard panel h,2,1
: sweep :
112-117 |sAvsd (Am)’ User specified outboard panel h,z.l
sweep .
118 _ A, Overall taper ratio PR |
119 ARIP S Area of exposed inboard panel 2, 1
120 A, Overall aspect ritio 2, 1
121 CBAR! <, Inboard panel theoretical MAC |2, |
171
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o e aa oy

VARIABLE DEFINITION

OF DATA BLOCK "“AVF"

tocarion |VARKARLE EN&':E(E)TNG RE%;CE:SE«E COMMENTS /DEFINITIONS OVERLAY]
122 CBARR E} V.F, mean aerodynamic chord 2, 18
123 cl g 4,1.3.4 |Aspect ratio classification 2, 18
124 (I+ci) x Aspect ratio classification 2
cos ALE
125 AVT (128)/AVT (124) |Aspect ratio classification 2
126 (“0)M=O Inviscid zero lift angle of 0
attack
127 (acL ) Inviscid max lift angle of C
‘ max attack
M=0
128 AR classification factor : i
129 RNFS Re Reynolds number of V.F, o ‘!
130 7} Y distance from vehicle center |2, 18
line to MAC of inboard panel
131 CLALPA Cga User defined Cga
132 CLMAX E}max User defined Cp
133 Yﬂ Y distance from vehicle center |2, 18
136 v line to MAC of cutboard panal
“hi3s-137 UNUSED 2, 18
138143 [SWAFP A1 ,2
144-160 UNUSED
161 Yk Distance from V.F. apex to V.F, ]|z, 18
, MAC quarter chord
162 CNB “e by #/b% , 16
163 A Inboard theoretical panel aspect] 2, 18
| ratio
164 AY' Geometric parameters for fic- 2, 18
x/9)1 ticious outboard panel of
165 (“o /2) straight tapered V,F,; used to 2, 1§
166 CB' caluulate wing pitching moments | 2, 18
167 (SE*)‘ 2, 1
168 (Aﬂ*)' 2, 18
169 (g#)t 2, 18
170-173 UNUSED
172 :
\
:
d
L
PP LV S Y |



http://www.abbottaerospace.com/technical-library

2

VARIABLE DEFINITION OF DATA BLOCK "AVF"

A

LOCATION | VARIABLE JEN G ING | ereRcarE COMMENTS /DEFINITIONS oveRLAY

174 T@VC (t/c)l ' User defined thickness ratio of |2, 18
inboard panel, or total V.F.

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

t/c max ness chord ~ ation

181-186 [satcug  [[(A) Outboard panel sweep at the max-|2, 18

t/c

e v vy e i A AN 1 RO Py T
- .

max]a 4 | fmum thickness chord station |
187-192 |SATCMI [(A)t/* Inboard panel sweep at the max- |2, 18 ;
> imum thickness chord station :
max]l . ‘ g
193-194 UNUSED .
195 XR X distance from V.F. apex to LE |2, 18 '

of total V.F. MAC

173
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VERTICAL TAIL PLANFORM GEOMETRIC PROPERTIES
VARIABLE DEFINITION OF DATA BLOCK "AVT"

LOCATION | VARIABLE N meey O] perercom com&emyoermmor«:s overLay
1 [ARiPE 5 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.7, area 2, 18
5 ASPIPE Ak 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, ld
=14 UNUSED _
15 MACIPE E‘l* Exposed V.T. inboard MAC 2, 18
16 MAC@E E;* Exposed V.T. MAC 2, 18
17 MAC@PE Ea* Exposed V.T. outboard MAC 2, 18
18 NDTCP o% Effective exposed V,T. aspect 2, 18
. ratio )
19 SPTIPE ryk AVT (23) /AVT (21) 2, 18
20 UNUSED

3 SSPNB@ tb/z Semi-span of inboard theoretical]{2, 18

_ panel

.22 UNUSED

23 SSPNEX bb*/2 Semi=span of inboard exposed 2, 18

. panel

‘24 UNUSED o
25 A, The9retical V.T. inboard taper |2, 18

ratio . ‘

26 |wRTIPE A* Exposed V.T. inboard taper ratio|2, 18
‘27 TRTAE 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 X distance from V.T. apex to 50%]2, 18
: V.T. MAC :
174
- S o i e Il 5 el VR I TS % peh i .
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; - VARIABLE DEFINITION OF DATA BLOCK “AVT"
' tocation [V AL E NG eor O] aerercom, COMMENTS /DEFINITIONS OVERLAY
31 YCNTEX Y’w* Exposed V.T, Y distance from 2, 18
body to MAC of total y.T.
32 YCNTIE ?}* Exposed inboard panel Y distance|2, 18
. from body to inboard MAC
33 YCNT@E Vh* 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 Ag* Angle in radians 2, 18
36 SIN f.* Trignometric sine of'Ao* 2, 18
37 COS A * Trignometric cosine of Ag* 2, 18
38 TAN Ay Trignometric tangent of Ao* 2, 18
39 (Ag*) ¢ Test value used in Sub, ANGLES |2, 18
4o-45 |SAE025 1\=‘=.25 Exposed V.T. quarter chord sweep| 2, 1§
46-51 |SAEQ50 A*.SO Exposed V,T. half chord sweep 2, 18
52-57 {SAE100 A*l 00 Exposed V.T, TE sweep 2, 1
58-63 |sA1000 (AO) inboard panel LE sweep 2, 18
64-69 [SA1025 [(A 25)‘ Inboard panel quarter chord 2,1
o ¢ sweep C
70-75 ISA1050 (A.5O)I Inboard panel half chord sweep ]2, 18
76-81  fsA1100 (A, o0), Inboard panel TE sweep 12, 18
82-87 |sA@g000 (AO)G Outboard panel LE sweep 2, 18
88-93 |5Ag025 | (A 25)¢ Outboard panel gquarter chord 2, 1
* sweep A
94-99 [sA@050 | (A 50)0 Outboard panel half chord sweep | 2,.1
-{100=-105 |SAg100 (A‘ 00)0 Outboard panel TE sweep 12,1
106-111 |[SAVSI (Am)l User specified inboard panel 1,2,1
: sweep o
112-117 [sAvs@ (Am)ﬂ User specified outboard panel |i,2,18
A sweep
118 A Overall taper ratio 2, 18
119 ARIP S, Area of exposed inboard panel 2, 18
120 Aw Overall aspect ratio 2,1 :
121 CBARI <, Inboard panel theoretical MAC |2, | ‘é
3
175 ‘ f
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VARIABLE DEFINITION OF DATA BLOCK "“AVT"

LOCATION | VARIABLE  [ENCINEERING goATCOM COMMENTS / DEFINITIONS M““‘Ta
122 CBARR Er' V.T. mean aerodynamic chord 2, lﬂi “h‘z
123 Cl Cl bo1,3.4 [Aspect ratio classification 2, 18 -
124 (I+c ) x Aspect ratio classification 2.
cos ALE
125 AVT (128)/AVT (124) Aspect ratio classification 2
126 (ao)Mao Inviscid zero lift angle of 0
-attack
127 (acL ) Inviscid max 1ift angle of 0
max attack
M=0
128 AR classification factor 2
129 RNFS Rf Reynolds number of V,.T, 0
130 Vz Y distance from vehicle center |2, 18
line to MAC of inboard panel -
131 CLALPA Cga User defined Cg 0
132 CLMAX E}max User defined clmax 0
133 YG Y distance from vehicle center |2, |
136 - line to MAC of outboard panel
134-137 UNUSED ‘ : g'z' 18
138-143 [swarp A1 ,2
144-160 UNUSED :
161 Yk Distance from V.7, apex to V.T. |2, 18
J MAC quarter chord
162 [cNB ng by */b% ‘ , 18
163 A' Inboard theoretical panel aspect 2, 18
, ratio »
164 Ay! ‘| Geometric parameters for fic~ 2,-18
y ' ticious outboard panel of '
¥65 (bo*/Z) straight tapered V.T.; used to 2,1
166 Cb' calculate wing pitching moments | 2, 1
167 (s4%)* 2, 1
168 (Ag) ! 2, 1
169 (Aa*)' 2,
170-173 UNUSED
M - . Y f ) o
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VARIABLE DEFINITION OF DATA BLOCK "“AVT"

VARIABLE [ENGINEERING

DAT
tocation [VATSLEE [N Svmsor | Rerereace COMMENTS /DEFINITIONS OVERLAY
174 TEVC (t/c)' User defined thickness ratio of |2, 18
inboard panel, or total V.T.
175-180 |[SATCM (A) / ma4 V.T. sweep at the maximum thick-{2, 18
_ v t/c ness chord station
181-186 [SATCMg [(A)t/ Outboard panel sweep at the max-]2, 18
¢ imum thickness chord station .
max]g
187-192 |[SATCMI [(A)t/c Inboard panel sweep at the max- {2, 18
imum thickness chord station
. max] ,
193-194 . UNUSED
195 Xo X dictance from V.T. apex to LE |2, 18
: of total V,T, MAC
¢ :
; |
i
$
3
g.
f
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FLIGHT CONDITIONS AND SUBSONIC WING ASRODYNAMICS
VARIABLE DEFINITION QF DATA BLOCK “8"

VARIABLE  JENGINEERING] DATC
LOCATION | PAREE™ | svymBot | RereRcare COMMENTS /DEFINITIONS OVERLAY,
| MACH M Mach number
Y BETA 8 Mach number parameter
3-22 [CLW)J] Incompressible wing 1ift
M=0 coefficient
23-42 | ALSCHD | o senp * % 2, 4
43 ACCLMX LT, Maximum 1ift angle of attack 15
Ly CCLMAX | Cp . Maximum 1ift coefficient i5
' 1
ks CNAARF [(Cy  Joep | H+1.3.3 fincrement in C} at € , Ref. | 15
4e (CDO)w Wing zero lift drag coefficient { 3
LY (Cmo)\, Wing zero lift pitching moment 3
coefficient ‘
48 (cLa)M=o Wing incompressible 1ift curve 0
s lope
49 ALPHEM | agy Wing zero lift angle of attack 15
H at Mach

178
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SUBSONIC BODY PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "BD"

MR it e v o e s 1 e o

VARIABLE JENGINEERING] DATCOM
LOCATION [ "UGumE | SYmBOL | REFERENCE COMMENTS./DEFINITIONS VERLAY
] %g Total body length 4,6,
: 23
2 Xg | X distance from body nose to max|4,6 ;
max cross section area } //
1]
3 S ax Body maximum cross sectional 4,6 v
m area :
i
b S 6 ¢
Lnose ¢
5 nose 2,6 P
6 o 4,2,1,1 |]Body cross-sectional area at X, 6 e
7 Xo h,2,1.1 |X station where flow ceases to ;
bea potential !
8 U/un : 10 i
9 KZ-K‘ 4.2,1.1 |Figure 4,2,1,1-20a 6 :
10 (Coo)g Body zero 1ift drag coefficient | 6 ;
1 X - X-station of body nose 1 ?
12-29 UNUSED nose N i
\ . ! )
31 . (LNF)H 10
32 UNUSED i
1
= {
33 Xe6™%n X ! |
34=54 UNUSED
55 (2/R)B 4,6 §
. H
56 SB Body max. cross. area 4.6 !
57 S, Body base area 4,6
58 (ax),, ' 10,28 P
.69 (CDF)DB Body zero lift skin friction k6 ;
drag coefficient based on smax ‘
60 ) Cp Body zero lift base draa coef- |4,6
b ficient based on SR
ef
61 Cog Body zero 1ift drag coefficient | 4,6
based on $
Ref _
62 (Cm ) Body zero lift pitching moment |%,7
: o B coefficient
63 | (8% ) 10,28
64 (Zyc)y 10,28

179
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VARIABLE DEFINITION OF DATA BLOCK “BD"

| OCATION V‘ﬁfﬁéﬂg‘ﬁ’,ﬁgﬁ'"c RErEncom, COMMENTS,/DEFINITIONS OVERLAY]
65 )(W 1
66 ax, ‘IDistance from wing apex to LE of] 2,20
wing exposed root chord
67 Mg %o %y 2
68 . ZNE 2
69 xAC 0
70 ZAC 0
71 (AxAC)\rI 0
72 Lig 0
73 LAF 0
74 z, 1
75 (R.B/da) Body fineness ratio 4,6
76 n b,2,1.2 |Figure 4.2.1,2-35a 6
77 (“i)w User defined wing incidence ]
78 sin (“i)w 2
79 cos (a‘)w 2
80 tan (mi)w 2
8i ag 1,4
82 Z.q Used defined Zeo 1
83 x-c-:./k 0,20
84 (a0, 10,28
85 (db)max Max body diameter h,6
86 dy, Base dlameter 14,6
87 "dB I v Body diameter 2
88 j,:bn o d 4.2.1.2 | Eqn. h.2.1.2-a 6
o

89 ax, Distance from H.T. apex to LE

90 "BRf of HT exposed root chord 4,6
9l (RZ)B ; 4,6
92 Ceg Body skin friction coefficient | 4,6
93 Sg Body wetted area

94 NALPHA
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VARIABLE DEFINITION OF DATA BLOCK "BD"

LOCATION | VARLAS. E 1‘"@;’:55{'"5 REFEREOM COMMENTS,/DEFINITIONS OVERLAY]
t 95-114 (ng)ua _ 10 '?,
E 115-134 (Cme. Vo | 4 4
: 135-154 (€g)y | 42.1.2 |Figure 4.2.1.2-35b 6
§ 155=-174 (CLP)J Potential flow lift term 6
' 175-194 -dS/dX | 6
1 195-214 (CLV)J Vortex 1ift term , 6 4
; “215=-234 (CDL)J 4,6
235-254 (c"‘cnp) 484 b
4 ‘ 255-274 ap . 2,20,
275 Sp Body Planform Area 25 _
276-295 -(CDN)NB CD’ cL and Cm of body segment | 4,6, !
296-315 (CLN)NB from nose tip to leading edge 19 ‘ 3
3':-335 (cmﬁ)ws ‘of exposed wing :
E ;:6-;:; :E:“;HB Cp» €, and C of body segment | 46,
{ 376-395 (c N)HB from nose tip to leading edge | 19 ;
TN"HB of exposed H.T. 3_
535 * | (b/2-bx/2)] | 17,20 4
536-660 UNUSED 1
661-680 (Cny) ypa b
681700 (CNp) 4 4 '3
701=720] Xx@L x/LRef 4
721-7401 zPgL - z'/LRef ' 4
741-760] zp 2¢ 4 .
761 (Xac)h m,zj o
. 762 Zye 10,2 ]
181 'f,
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BOMY INPUT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "BDIN"

LOCATION

VARIABLE
NAME

NGINEERING
SYMBOL

‘DATCOM
ASFERENCE

COMMENTS / DEFINITIONS

JOVERLAY]

1
2-21
22-41
42-61
62-81
82-101
102-121
122
123
124
125
126
127
128

NX
X

~

U

L
BNOSE
BTAIL
BLN
BLA

DS
TYPE
METHOD

N X 9 v X
-,

Input via NAMELIST BODY

=7
-
-7/

\‘\. -
IS
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SR Dotk

'
o

Ll
PO
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—.
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s
e

iy
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FLIGHT CONDITIONS AND SUBSONIC HORIZOWTAL TAIL AERODYHAMICS

VARIABLE DEFINITION OF DATA BLOCK “BHT"

. NGINEER
LOCATION | VAL ABLE NG NG| et COMMENTS /DEFINITIONS LAY
| MACH M Mach number 0
2 BETA B Mach number parameter 0
3-22 Cley) ) Incompressible KT 1ift coeffici~| 0
. o0 ent
-
23~32 ALSCHD a SeCHD + a; Ziéa,
43 ACCLMX | aCy Maximum 1ift angle of attack 16
4b CCLMAX Clmax ' Maximum 1ift coefficient 16
lo’S CNAARF (cNac)Ref 4.1.3.3 |Increment ir C, at c'-ux' ref. 16
46 (Coo)y HT zero lift drag coefficient 5
47 (c“'o)u HT zero lift Fitching moment 13
coefficient '
t
48 (¢, )H-O HT incompressible 'ift curve 0
e s lope s »
49 ALPHIM | ag HT zero 1ift angle of attack at | 16
n Mach |
v 183
E
- m——‘-—'j"“'
.v.‘-“ :' . ' ». A : . ‘ -
S .t '
g S

s e o sn -



http://www.abbottaerospace.com/technical-library

SUBSONIC WING PITCHING MOMENT PARAMCTERS

VARIABLE DEFINITION OF DATA 3LOCK "€*

LOCATION VA:;A:ElE ENSI:gfoﬂlwc ”8?;28& COMMENTS / DEFINITIONS cmuv
l Crng s CmoR bolob.1 Juser defined zero 1ift C_ 31
2 Cmg Lor,4,1 fuser defined zero lift Cp, of 31

TiP outboard panel
3 Cmopy/ Emopeg Figure 4.1.4.1-7 31
4 ACmO/G hol.hd Cmo change due to unit wing 31
twist
6 Xac/c 4,1.,4,2 |distance from wing apex to the 31
r a.c. in root chords
7 de/dCL 4,1,4.2 JEqn, 4.1.4.2-c 31
8 Cna 4,1,b4,2 31
9 AW tan “‘;o‘: L’o'-l’tj 3'
10 Jtan Ag/é 4,o1.4.3 31
N £/tan ng 4,1.0.3 31
12 Af tan nb] 4,1,4,3 Inboard panel 31
13 tan AOl/S L,1,4.3 Inboard panel 31
14 8/tan Ao' 4,1,4,3 liInboard panel 3]
15 A,Jtankl\og L,1,4,3 {Outboard panel 31
16 tan Aoﬂ/s 4,1.4,3 [Outboard panel 31
17 8/tan Aoﬂ L,1.4.3 {Outboard panel 31
18 (Xac/cr)' 4,1,4,3 |inboard panel 31
i9 (Xac/cr)g 4.1.4,3 [Outboard panel 31
t
20 (X, )g/er | belub3 31
21 ¢ 4,1.4,3 |tgn. 4.1.4,.3-F 31
22 (XIP/Cr)' 4,1.4,3 |Wing normalized X p 3t 90 degrecy 31
‘ ° angle of attack
a=90
23 C3 4,1,4.3 Figure 4,1,4,3-21b 31
24 (37C3)H x| 4,1,4,3 3
tan Ag
25 A(XCP/Cr)z 4,1,4,3 |Figure 4.1.4.3-21b ¢ -22a 31
26 (XCP/Cr)I 4.1.4,3 |Figure 4,1.4,3~21a
27 (Xcp/C) | 4.1.4.3 [Egn. 4,1.4.3-b 3
cLMnx
184 N
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VARIABLE DEFINITION OF DATA BLOCK “C*

LOCATION |VARIABLE [ENGINEERING|  DATCOM COMMENTS /DEFINITIONS OVERLAY
28 sinacL'nax "c'c"o} achax frm ‘.01030“ 3]
29 tanag, bo1,4.3 31
30 (xcP/cr), 4ot 4,3 |Eqn. b.1.b,.3-c 3N
ref
3' sin G‘ ".'c"o} . 3‘
32 cos a; 4,1.4,3 3
33 tan a, 4 1,4.3 3
34 A cos Ag 4,1,4.3 K}
35 ltandwl bho1,4,3 31
tanachaxﬂ
36 aRef . "o "ol.vos 3'
37 4.1.4.3 |Aspect ratio index, Figure 31
: 4o1.4,3-24a
38 A(XCP/Cr)ﬁ 4,1,4,3 3
39 A()(c.,/C',)3 4o1,4.3 ' N
4o 4.1.4.3 |Stability index, Figure 31
! 4,1,4.3-22b
; h A(xcP/cr) 4,1.4.3 3i
t 42 Aa 4o1,4.3 3
43 A(xcplcr) 4,1.4.3 3
/Aa
§ b4 (xp/C) ] ba1.h.3 31
f 4s UNUSED
“6 tan Gch ‘.o'ohos 3'
/tan a
47 TEMP2 | tan ’CLmaﬁ b.1.4.3 31
/tan LI '
48 cr/Er bo1.4.3 N
49 (xcP/cr) 4.1.4.3 N
ref .
50 (Xcglcr)3 h1.4,3 n
" Tref
185
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.

VARIABLE DEFINITION OF DATA BLOCK "C"

VARIABLE [ENGINEERING| DA .
LOCATION | ™"y AmE SYMBOL ,,55;222‘5 COMMENTS /DEFINITIONS OVER( AY
! .
5 (xep/C )y |H 1.4.3 31
®ref
186 ;o
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| -4
|
SUBSONIC HORIZONTAL TAIL PITCHING MOMENT PARAMETERS
‘" VARIABLE DEFINITION OF DATA BLOCK “CHT"
; cocaron ¢ [ERENTStits | comenssmmaros e
i L Cmo. CmOR bol.b,) Juser defined zero lift Cn 33
2 Cmo 41,401 luser defined zero 1ift Cp, of 33
TIP outboard panel!
b aCm /0 haraba Cmg change due to unit HT 33
twist
6 Xac/c bol.4,2 |Distance from HT apex to the 33
r a.c. in root chords
7 dcm/ch l’.'o‘.oz Eqnn “.I.Q.Z'C 33
8 Crnge 4,1.4.2 33
9 A, tan Ag 4,1.4.3 .33
10 tan,Ag/B 4,1.4,3 - 33
1 8/tan Ax 1 ho1.4.3 33
12 A} tan Aol 4.1.4.3 |lnboard panel 33
13 tan AOl/B be1.4.3 |Inboard panel 33
: 14 8/tan AOI 4,1.,4,3 |Inboard panel 33
15 Aatan A°¢ b.1.4,3 Joutboard panel 33
16 tan AoG/B 4.1.4,3 |Outboard panel 33
17 8/tan kg bo1,4,3 |Outboard panel 33
18 (xac/cr)! bo1.4.3 |inboard panel 33
19 (xaclcr)d 4.1.4,3 |Outboard panel 33
]
20 (xac)'/crl b,1.4,3 33
21 g "olo"oS Eqno “0'0".3-f . 33
22 (Xx.o/7C ) J4.1.,4.3 |HT normalized X.. at 90 degrees | 33
cP "r ce
° angle of attack
a=90
23 C3 ".l."o; F‘gure ’0.'.‘0.3"2|b 33
24 (|+c3)A x| bho1.4.3 33
tan Ag
25 8(Xp/C ) J halohe3 |Figure bo1.5.3-21b ¢ -22a 33
26 (XCP/cr)l bo1,4,3 |Figure 4,1.4.3-21a 33
27 (XCPICI’) "o'-‘..3 Eqno “nlo"'n3'b g 33
c 2
187
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- 5 \
‘
VARIABLE DEFINITION OF DATA BLOCK "CHT"
frocaTion VA AL E JEN NG erereace COMMENTS,/ DEFINITIONS oveRLAY
28 SInachax ‘.010403 Gchax from “0‘0301‘ 33
29 tanuch x ‘.olo“oB 33
30 (xcP/Cr) ‘..‘o"o3 Eqn. “.'.“.3-c 33
. ref
31 sin ui b1.b4.3 33
32 cos a; 4,1.4.3 33
33 tan Qi l'.lo"o3 33
34 A cos A% | b,1.4.3 33
35 | tan ‘/ bho1.4.3 33
a |
t |:ﬂcx(;‘-max
.36 dRef bo1.k.3 33
37 ' % h,1.4.3 [Aspect ratio index, Figure 33
‘ ". l .‘.. 3"2"3
38 A;xcp/cr),H ho1.4.3 33
39 Ai(Xc‘,/Cr)3 4,1.4.3 33
; 40 | 4,1,4,3 ]Stability index, Figure 33
i | ’ 4.1.4.3-22b
i |
: 42 . ba ho1,4.3 33
§ ; . /A
hh (Xep/C,) | be1.4.3 33
45 UNUSED
‘.6 .tan “chaJ ko I 0“03 33
/tan o
/tan o f
48 cr/I:'r ho1.4.3 33
49 (Xep/C,) | 4e1cte3 33
‘ . ref
ref
188
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VARTABLE DEFINITION OF DATA BLOCK "CHT"

LOCATION

VARIABLE
NAME

NGINEERING
SYMBOL

DATCOM
REFERENCE

COMMENTS / DEFINITIONS

QVERLAY]

o SRAAWAT A gl BV 2

51

(XCP/Cr)Q

%ref

bo1.4.3

- 33

189



http://www.abbottaerospace.com/technical-library

SUBSONIC WING DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "D

| LOCATION V‘zr:éq‘“gz‘gg"l"“c RE%;%S@E COMMENTS /DEFINITIONS OVERLAY]
R 3
2 2/k A(16) /ROUGFC 3
; 3 S'-‘=/Sr Ratio of exposed wing to refer- | 3
! ence areas
i 4 RG 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 (RV)G 3 g
7 (RV)I . ' ‘ 3 ;
8 R er)g A(201)%(R )y 3
9 (Rer)y A(201)# (R gp) 3 ,
‘IO Cf Wing skin friction coefficient 3 :
N : e, : ~ | !nboard panel skin friction 3 )
coefficient e
12 wa Outboard panel skin friction 3. f‘v”-ﬁ“
, coefficient : o
13 R bo1.5.1 |Figure 4,1.5.1-28b 3 R
14 R, 3 !
i 15 (R) ) 3
16 (Ry) g 3
17 RN 3 :
{ 18 (RN)' Inboard panel Reynolds number 3 {
: 19 (RN)G Outboard panel Reynolds number 3 i
| 20 Cog Wing zero 1ift drag coefficient | 3 ‘
; 2t : (Cpo)‘ Inboard panel Cp, 3 §
22 (CDO)Q Outboard panel Cp, 3 ?
} ‘ 23 (RLS)l Inboard panel R, ¢ 3 |
; ‘ 24 (RLS)G Outboard panel RLS 3 ‘%
1 25 (acp, ) 3 {
26 RER 3 o
27 RV 3 i
28 " |AA/cos A 4 3
29 R bo1.5.2 |Figure 4.1.5.2-53 3 ;
30 e 4,1.5,2 |Figure 4,1,5,2~i 3 |
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~~~~~~~

VARIABLE DEFINITION OF DATA BLOCK "D"

VARIABLE |ENGINEERING| DATCOM
LOCATION | "" 4 ME SYMBOL REFERENCE COMMENTS / DEFINITIONS OVERLAY|
31 BA BA 3
32 BwW BW 3
33 Vv 3
34 CoL . 3
35 CDJ Wing drag coefficient 3
36-55 (CDL)J Wing induced drag coefficient 3

191
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b i s it e mim s mie s e e =

'SUBSONIC HORIZONTAL TAIL DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK uDHT"

tocation [VARRE [ SmBoL | Rirtreace COMMENTS /DEFINITIONS OVERLAY
1 R! , 5 b
2 L/k AHT (16) /ROUGFC 5
S4/S, Ratio of exposed HT to refer- 5
ence areas .
. b RG 4,1,5.2 |Figure 4,1,5.2-53 5 -
5 Rl [’0‘05¢2 Figure "010502-53 5
6 (Ry)g >
7 (R, 5
8 (RLER)G AHT(ZOl)*(RLER)ﬂ 5
2 (Reer) AHT(201)* (R ) ) 3
0o Ce HT skin friction coefficient 5
n Ce, Inboard panel skin friction 5
_ coefficient :
12 Ceg Outboard panel skin friction 5
coefficient . '
'3 ) B RLS ".'oSn' Figure ”.'OSOI-ZSb 5
14 : R, 5
; : 15 Ry), 5
17 RN ) 5 "
18 (RN)l Inboard panel! Reyrolds number | 5
19 g (RN), Outboard panel Reynolds number } 5
20 , cDo . HT zero lift drag coefficient s i
21 (cog), Inboard panel Cp, 5 |
22 (CDO)' . Outboard panel Cp, 5
2. . (RLS)I inboard p:anel RLS 5 ‘
24 (R ¢)g Outboard panel R ¢ 5 ) o
25 (acp,) ~ & 5 -
26 RLER AHT (201) *( LER)I 5 t ‘
27 Ry 5 |
28 AM/cos A g 5 !
29 R 4.1.5.2 |Figure 4.1.5.2-53 5 "
30 : e 1 4,1.5.2 |Figure 4.1,.5.2-1 5
4
192
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VARIABLE DEFINITION OF DATA BLOCK "DHT"

VARIABLE

LOCATION NAME

ENGINEERING
SYMBOL

DATCOM
REFERENCE

COMMENTS /OFSINITIONS

OVERLAY|

3 BA
;* 32 BW
33
34
: 35
: 36~55
i

o iy

™oy

e

-

BA
W

HT drag coefficient
HT induced drag coefficient

Vi v v v O

e~ 1oL AT A W e

193
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SUBSOHIC VENTRAL FIN
VARIABLE DEFINITION OF

DRAG PARAMETERS
DATA BLOCK "DVF*

tocation VAT E 1 mbor | rerarcom, COMMENTS,/DEFINITIONS overLay
R! 8
L/k AVF (16) /ROUGFC 8
S%/S, Ratlo of expoéed VF to refer- 8
ence areas '
b Rg b,1.5.2 |Figure 4.1.5.2-53 8
5 R b,1.5.2 |Fiqure 4.1.5.2-53 8
6 (Rv)a ' 8
7 (), 8
8 R erlg 8
3 (R er)y 8
10 Ce V.F. skin friction coefficient 8
n Cf, Inboard panel skin friction 8
coefficlient
12 Ceg Outboard panel skin friction 8
coefficient
13 Rs bo1.5.1 |Figure 4.1.5.1-28b" 8
14 R, ' 8
15 (Rz)l 8
16 (Rz)g 8
17 RN | 8
18 (RN)l inboard panel Reynolds number 8
19 (RN)' Outboard panel Reynolds number 8
20 cDo VF zero 1ift drag coefficient 8
21 (coo)' Inboard panel Cp, 8
22 (CD°)¢ Outboard panel Cp, 6
23 (RLS)I inboard panel RlS 8
24 (RLS)G Outboard panel R ¢ 8
. 25 (ACDL)J 8
26 R er 8
27 Rv 8
28 AX/cos A 8
29 R 4.1,5.2 |Figure 4.1.5.2-53 8
30 e ho1.5.2 |Figure 4,1.5.2~1 8
194
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o e, R

VARIABLE bEFINIT!ON OF DATA BLOCK "DVf"

LOCATION

VARIABLE
NAME

ENGINEERING
SYMBOL

DATCOM
REFERENCE

COMMENTS / DEFINITICNS

OVERLAY]

R LA e S, T S AP P

-

31
32

33
34

35 Coy 'VF drag coefficient ’V
36-55 (CDL)J VF induced drag coefficient 1

BA
B

BA
gW
v

o G o0 0 ™ ™

195
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SUBSONIC VERTICAL TAIL DRAG PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "DVT"

LOCATION V‘g'::éi FENSC“;!':JSSRJNG “2:;%3& COMMENTS /DEFINITIONS OVERLAY

1 R? 8

2 /% AVT (16) /ROUGFC 8

3 S*/Sr Ratio of exposed VT to refer- 8

: ence areas

4 Ry 4,1.5.2 |Figure 4.1.5.2-53 8

5 R| 4,1.5.2 |Figure 4.1.5.2-53 8

6 (Rv)¢ | 8

7 (R, ;

8 (Rigr)g 8

2 R er)y - » ¢

10 Ce V.T. skin friction coefficient 8

1] Cey " | inboard panel skin friction 8

coefficient :
12 Cfg Outboard panel skin friction 8
' coefficient

13 R s 4,1.5,1 }Figure 4.1.5.1-28b 8

14 R 8

15 (Ry), 8

16 (R,)g 8

17 RN 8

N 18 (RN)" ‘ {inboard panel Reynolds number 8
19 : (RN)G Outboard panel Reynolds number 8

20 cDo _ VT zero lift drag coefficient 8

KL (C°0)| Inboard panel Cp, 8

22 (CDo)g Outboard panel Cp, 8

23 (RLS)l Inboard panel R ¢ 8

2k (RLS)G - |Outboard panel R, ¢ 8

25 (ACDL)J 8

2. RLER 8

} 27.. : Ry 8
; 28 ; AX/cos A : 8
: 29 R 4,1,5.2 |Figure 4,1,5.2-53 8
30 e 4,1.5.2 |Figure 4,1.5.2-i 8

196



http://www.abbottaerospace.com/technical-library

L, g

g r——

R T e st L Tt L IRU

v e o ton A o 7 < . e 3

e et bt s o i & [
!

M L L T

W

S T ROMET. e e g

VARIABLE DEFINITION OF DATA BLOCK "pvT"

e e e e e et et e et A SRRy

VARIABLE [ENGINEERING

tocaTion [VARE L E N vmEoL | Rerencore COMMENTS /DEFINITIONS OVERLAY].
3l BA BA 8
32 BW BW 8
33 v 8
34 ' - Cp 8
35 Coy VT drag coefficient 8
36-55 (CDL)J VT induced drag coefficient 8
|
!
[
!
i
i
!‘
1

197



http://www.abbottaerospace.com/technical-library

SUPERSONIC DOWNWASH VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "DWA®

tocation [VAR AL E I oy ] aerercom, COMMENTS /DEFINITIONS OVERLAY
1 MACH M Mach number 21
2 BETA B Mach number parameter 2]
3 x(1) 2X,/8,, | 4.4l 21
4 x(2) ZXZ/Bbw 4.4, 21
5 LACP I PARYZ-Y 4,4,1 21
6 Y(2)  [2Y,/bw [ b 21
7 (1) Zzl/bw 4, 4,1 21
8 2(2) ZZz/bw 4hoh 21
g9-28 ALPHA @ + a; 21
29-68 | ZE (22/bw) e d14bad 21
1,4
69-70 | DHB [2h/aB, T bobel 21
71-108 | unuseD 1,3
109-128 | DEPAVG (ae/aa)J 44,1 21
AVG
129-168 | sowW (ae/aa)]’z 4 41 2]
169-188 | cLANL fcy 21
189-208 | M (MJ)H Mach number at horizontal tail 21
209 ZWAKEC Zw/E} 21
210-229 2C ZJ - 21
230 DELQZ (Aq/q)ﬂ 21
231 DLE a6 21
232 DELTAZ | &z, , 2)
233 XSUR xSurvey 44,1 X at survey plane 21
234 THETA 8 L4, Shock wave angle, Figure 21
L4, 1-73
235" " 7§ DELTE GTE 21
236 THETE eTE 2}
237 JDETCH 21
198
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DYNAMIC DERIVATIVE VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "DYN"

LOCATION V‘ﬁ;‘jéf BN MEERING ng'ﬁ'é.'éﬁé‘e COMMENTS ,*DEFINITIONS ove: av
] CMQMFB (cmq)be 7.1.1.2 |Eqn. 7.1.1.2-b 43
2 CMQ2 (Cm.) 7.1.1.2 |Low speed wing pitching derfva~ | 43

q'M=.2 tive (M=,2)

3 UNUSED ,

4 CLG CLg 7.1.4.1 |Figure 7.1.4.1-6 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 Cr'n'& 7.1.4,2 EAqn. 7.1.4.2-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 cgq 70100 lEqn. 7.1.1.1-d 43
12 F3N F3(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 xac/E} 7.1.0.1 |From secFion baol.ba2 +3§2u,
15 cLQwpP Bng '7;1.1.1 Figure 7.1.1.1-10 (a-c) 43
16 CLAD2 (CL&)Z 7.1.4.1 jEqn. 7.1.b.1-¢c; Figures Ly

: - {7.1.4.1-8(a=f)
17 FSN FS(N) 7.1.4.2 [|Figure 7.1.1.2-8 43
18 FIN F(N) 17.1.4.2 |Figure 7.1.1.2-8 43
19 FILIN 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 CLAD] (CL&)I 7.1.4.0 |Egn. 7.1.b.1-c; Figures 4y
7.1.4.1-8(a-f)
23 FIN Fi(N) 7.1.4,1 |Figure 7.1.4,1-7 4y
24 F2N FZ(N) 7.1.4.1 |Figure 7.1.4,1-7 Ly
25 F3X Fy (M) 17.1.4.1 |Figure 7.1.4.1-7 by
26 CHADT (Cm&)' 7.1.4.2 |Wigures 7.1,4,2-13a thru 13p L
27 cuan2 | (Cpd, 7.1.0.2 - by
199
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St X RPN

VARIABLE DEFINITION OF DATA BLNCK “DYM"

LOCATION | VARLABLE 5“3';‘55’:'”0 Rg‘;;‘ége‘f COMMENTS /DEFINITIONS Toveriay
28 LAMN N INose taper ratio L%
29 LAMA A Afterbody taper ratio L6
30 LAMF F ~ [Flare section taper ratlo 46
31 CNQPN (CNa)N 7.2.1.1 JHypersonic nose CNq ' L6
32 CNQPA (CNL)A "~ }7.2.1.1 {Hypersonic afterbody CNQ 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 (C"%)N 7.2.1.2 |Hypersonic nose Cmq L6
38 CMQPA (Cmq)A 7.2.1.2 ”Hypersoni; afterbody Cmq L6
39 CMQPF (Cm:‘)F 7.2.1.2 |Hypersonic flare Cmq 46
Lo VB VB 7.2.1.2 }Body Volume 46
n cMaN (Cmq)n 7.2.1.2 lEqgn. 7.2.1,2-c, nose L6
42 CMGA (Cmq)A 7.2.1,2 |Eqn. 7.2,1.2~¢c, afterbody 46'
b3 CHMOF  f(Cmg) ¢ 7.2.1.2 JEgn. 7.2.1.2=c, flare 3
b Ase Hade Lo b5
s CLACL® (CL“ ¢ =0 |7+'+2.2 |Obtained from method of 4o1,3.2 ] &5
46 cnpeLK {(dCn /8c ) 7.1.2.3  [Ean. 7.1.2,3-b 45
Ly =0 '
47-66 CLA cHh . Wing, wing=body 1ift curve slope| 45
67 Z2EE Z 7.1.2,2 }Vertical distance between C.G, Ls
and wing root chord
68 cLPCLP (Czp)V/ 7.1.2,2 |Dihedral effect, eqn, 7.1.2.2-b | 45
(Cgp)vgo
69 ctrez Hieg )y /] 7.1.2.2 fFigure 7.1.2.2-24 us ‘
¢ ?
70 BA@K BA/K 7.1.2,2 jFigure 7.1,2.2-20 4s :
71 BCLPCL [(aCy /K) | 7.1.2.2 [Figure 7.1.2.2-20 4s
CL=0 s
| j
200' ;
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R Y e WA MR YT [ M e e e e b m W h Tt

VARIABLE DEFINITION OF DATA BLOCK "“DYM"

LocATION [ VAR E N maos O eoatcom. . COMMENTS,/ DEFINITIONS OVERI AY
72-91 | OCLPD {(aC ) ppnd 701,202 JEan. 7.1.2.2+¢ 45
92 CNPCLE |(Cn /C) [7.1.2.3 [Ean. 7.1.2.3~c 45
€, =M=0
% 93 BEE ﬂu-Mzcoszll,7.l.2.l Modified Mach number parameter 4y
; (Ac/@] . -
§ 94 o |cp, Zero 1ift drag coefficient 45
; 95 CNPTHE [AC, /6 |7.1.2.3 [Figure 7.1,2.3-12 45
i | 96=115 | DCLDA  3/3a(C, | 7.1.2.] hs
; tan a)" .
é 116-135 | DCDDA 2/a§(co- 7.1.2,1 WTerms of eqn. 7.1.2.1~d 4g
: D
? 136-155 | DCADA a/ga(cLZ/ 7.1.2,1 45
% 7A)
f 156-175 | KAY K 7.1.2.1 Dimensidnlegsycprrection factor | 45
§ 176 CLPG (Czp)v=c,= 7.1.2.1 |Roll damping without dihedral 45
? , : L0 at zero lift
: 177 DCYPG (ACYP)V 7.1.2.1 [increment in Cy, due to v 45
, 178 TRANS 7.1.2.1 Hintermediate table lookup values| 45
: 179 CHANGE |- 17.1.2.1 [lfor Figure 7.1.2.1-9 L5
L 180 CYPCLM |[(Cyp/C ) 7.1.2.1 JZero lift (dCy,/dC ) at Mach 45
f ¢, =0
8 18 TRADE 45
: : 182 CNRCLZ cnr/cl_2 7.1.3.3 [Figure 7.1.3.3-6 hs
1 183 CNRCDO |Cn./Cp, 7.1.3.3 |Figure 7.1.3.3-7 . 45
¢ 184-203 | cogg  [Cpy 7.1.3.3 [Cpg vs € 45
ok 204 TRENS 7.1.2.1 [(tntermediate table lookup values| 45
i 205 CHENGE 7.1.2.1 3for Figure 7.1.2.1-10 hs
%. 206 CYPA  [Cyp/a 7.1.2.1 ey, as f(a) \ bs
F 207 CNPTAS |(Cny/a)/ | 7.1.2.3 [Figure 7.1.2.3-1h | 45
tan A ¢ |
! 208 CNPAI (Cnp/a)] 7.1.2,3 ’Terms of eqn. 7.1,2,3-f 4s
i 209 tNPA2 (cnp/u)2 7.1.2.3 - 45
201
I
E.‘:. PENTA P53 w '3:" . e e o SIS e e I \ - ' ! ’_
\\ \ . S ;
\ . - i
— . RN g «



http://www.abbottaerospace.com/technical-library

VARIATION DEFINITION OF DATA BLOCK “DYM"

VARIABLE [FNGINEERING

tocaTioN [VAR e I ent | aerercOM, COMMENTS,/DEFINITIONS overiay
210 CNPA3 (Cnp/“)3 7.1.2.3 |Term of eqn. 7.1.2.3-f 45
21 CNPA (cnp'/u) 7.1.2.3 |Result of eqn. 7.1.2.3-f 45
| BODY AXES '
212 CNPAE (c,,p/a) 7.1.2.3 |Egn. 7.1.2.3-€ bs
. Total _
213 CNPBA (cnplu) 7.1.2.3 |Result of eqn. 7.1.2.3-g 45
202
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HORIZONTAL TAIL DYHAMIC DERIVATIVE VARIABLES

VARIABLE DEFINITINN NF DATA BLOCK “DVNH"

s &

\’:’ k LOCATION [VARIABLE [ENGINEERING]  DATCOM coMMeNrs/o§:|N3t|o~§ OVERLAY,
\ﬂ» § ] CMQMFB (cmq)be 7.1.1.2 {Eqr. 7.1.1.2-b A 43
é, 2 CMQ2 (cmq)M=.2 7.1.1.2 Low speed H.T. pitching deriva- | 43
{ tive (M=,2)
' 3 UNUSED |
H 4 CcLG CLg 7.1.4.1 [Figure 7.1.4.1-6 43
: 5 F8N Fg(N) 7.1.4.2 [Figure 7.1.4,2-9 43
: 6 CMEG  1Cq 7.1.4.1 |Figure 7.1.4.1-6 43
7| cwaoep Jcin.® 702 [Eqn. 7.1.4.2- 43
} 8 FG6N Fg (N) 7.1.4,2 }Figure 7.1.4.2-9 43
; ) EPPBC EBC 7.1.1.1 |Figure 7.l.l.lt8 43
§ 10 GBC Gge 7.1.1.1 |Figure 7.1.1,1-8 43
1 UL 7.0 |eqn. 7.1.1.1-d 43
§ 12 F3N Fy(N) 7.1.0.1 |Figure 7.1.1.1-9 43
: 13 FaN- [, (N) 7.1.1.1 |Figure 7.1.1.1-9 43
‘ 14 XACCRB xa;/E' 7.1.1.1 |From section 4.1.4.2 +3§zh,
i 15 CLQWPP |aCy J.1.0.0 [Figure 7.1.1.1-10 (a=c) 43
_ 16 CLAD2 (CL&)Z Jel b1 JEqn. 7.1.b4.1-c; Figures Ly
;, i 7.1.4,1-8(a~f)
E 17 F5N FS(N) 7.1.4,2 |Figure 7.1,1.2-8 43
%‘- ‘ 18 FIN Fo(N) 7.1.4.2 |Figure 7.1.1,2-8 43
¢ 19 FIIN[F) () 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
; the origin at the wing a.c.
\: 2] (de/dCL) énviscid derivative of C, due tf 43
T e 4 : . M=0 L
- £ 22 CLADI (cLa), 7.1.4.1 JEqn. 7.1.hk.1-c; Figures Ly
% 7e14,1-8(a=f)
?‘ 23 FIN Fi (N) 7.1.4,1 |Figure 7.1.4,1-7 44
f 24 FaN FZ(N) 7.1.4.1 |Figure 7.1.4,1-7 L4y
: 25 F3X Fa(N) 7.1.4.1 |Figure 7.1.4.1-7 b
z 26 chADl | (Cpe), 7.1.4.2 {Figures 7.1.4.2=13a thru 13p I
, 27 CHADZ [ (Cpe), 7.1.4.2 b
. 203
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. VARIABLE DEFINITION OF DATA BLOCK “DYNH"

LOCATION | VARIABLE |ENCINEERING psTcom. COMMENTS / DEFINITIONS OVERLAY,
| 28 LAMN N Nose taper ratio ke
f;;j\ 29 LAMA A Afterbody taper ratio 46
30 LAMF Flare section taper ratio L6
31 | 'CNQPN (CNq')N 7.2.1.1 |Hypersonic nose ch 46
: 32 CNQPA (CNJ)A 7.2.1.1 [|Hypersonic afterbody CNq 46
Rean 33 CNQPF (CNq')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 ke
. ref axis _
‘2 o . 36 NF 7.2.1.1 |Flare distance to moment ref 46
axis
37 CMQPN (Cmc;)N 7.2.1.2 }Hypersonic nose Cmq L6
38 CMQPA (Cmq')A 7.2.1.2 |Hypersonic afterbody Cmq 46
39 CMOPF [ (Cmg) ¢ 7.2.1.2 [Hypersonic flare Cy L6
; 40 UNUSED
\.; : )| CMQN (Cmq)N 7.2.1.2 |Eqn. 7.2.1.2-c, nose 46
\ h2 CMQA - (cmq)'A 7.2.1.2 JEqn. 7.2.1.2~¢c, afterbody 46
h3 CMOF  J(Cmg) e 7.2.1.2 |Eqn. 7.2.1.2-c, flare L6
b ALSD  [(a)e o ’ 45
45 CLACL® (cLasC =0 7.1.2,2 |Obtained from method of 4.1.3.2 ]| 4%
46 eNPCLM | (dCn /8c )f 7.1.2.3 |Ean. 7.1.2.3-b 45
CL=0
47-66 CLA Cyy H.T., H.T.=body lift curve slope] 45
67 ZEC z 7.1.2.2 [Vertical distance . 2tween C.G, 4s
and wing root chord )
R j 68 CLPCLP (Cgp)v/ 7.1.2,2 |Dihedral effect, eqn. 7.1.2.2-b | 45
y (Cgp)?=°
" 69 CLPCLz 1(Cy Dep /| 7-1.2.2 [Figure 7.1.2.2-24 45
c 2 ‘
70 BAZK BA/K 7e1e2.,2 |Figure 7.1.2,2=20 ks
7 BCLPCL (Bclp/K) 7.1.2.2 |Figure 7.1,2,2-20 ks
‘ CL-0
B | 204
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VARIABLE DEFINITION OF DAIA BLOCK "“DYMH"

LOCATION | VARIARLE ENg‘,:‘gg"l'NG Rg‘é;ﬁg& COMMENTS / DEFINITIONS OVERLAY
72-91 DCLPD (AClp)DRAG 7.1.2.2 |Egqn. 7.1.2.2-c 45
92 CNPCLE | (Cay/C) | 7.1.2.3 [Ean. 7.1.2.3-c s
CL=g=O ) ‘
93 EEE D-M cos ]/27,1.2.1 Modified mach number parameter 45
n (e yy)]
94 co0o CDO Zero 1ift drag coeffizient Ls
95 CNPTHE [AC, /® 7.1.2.3 JFigure 7.1,2.3-12 45
96-115 | DCLDA [3/3a(C | 7.1.2.1 4s
tan a)
116-135 | DCODA g/ag(to- T.1.2,1 erms of eqn, 7.1.2.1~d 45
D
136-155 | DCADA Blga(CLz/ 7.1.2.1 45
TA)
156-175 | KAY K 7.1.2.1 |Dimensionless correction factor | 45
176 CLPG (Czp)y=c J7.1.2.1 [Roll damping without dihedral 45
a at zero lift
177 DCYPG (ACYP)V 7.1.2.1 lincrement in Cy, due to v Ls
178 TRANS 7.1.2.1 intermediate table lookup values| 45
179 CHANGE 7.1.2.1 Ifor Figure 7.1.2.1-9 , 45
18¢ CYPCLM [(CYP/CL)ﬂ 7.1.2.1 lizero lift (dCy,/dC ) at Mach 4s
CL=0 '.
181 - | TRADE | | 45
182 [cnReLz fe, /¢ ? [7.1.3.3 [Figure 7.1.3.3-6 | s
183 CNRCDO fCp /Cpg 7.1.3.3 |Figure 7.1.3.3~7 : b5
184-203 | cogg . CDO 7.1.3.3 |Cpy vs C, S 45
204 TRENS 7ela2el 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 ]ty as f(a) v 45
207 CNPTAS (Cnp/a)/ 7.1.2.3 |Figure 7.1.2.3-14 45
tan ALE
208 CNPAI (Cnp/a)‘ Tele2e erms of eqn., 7.1.2,3-f 45
209 CNPA2 (cnp/a)2 7.1.2.3 xT 45

205
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VARIABLE DEFINITION OF DATA BLOL . "DYNH"

ocation [VARABLE [PgnEERN|  Darco, Commens /oErTIONS  [ovERLa
210 CNPA3 (c,,p/a)3 7.1.2.3 |Term of eqn. 7.1.2.3-f hs
211 CNPA (Cnp/a) 7.1.2.3 JResult of eqn. 7.1.2.3-f bs
BODY AXES
212 CNPAE (c,,p/a) 7.1.2.3 |Eqn. 7.1.2.3-e 45
Total ‘ _
213 CNPBA (c,,p)BA 4s

b meaat s AR A wnea s A a s m
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 SYMMETRICAL AND JET FLAPS INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “fF™

rocarion (VAR E RS nee o] alIcom, COMMENTS / DEFINITIONS CvERLaY
1-10 DELTA dF}ap lnput via NAMELIST SYMFLP
1i PHETE tan(¢}s/2). }
12 CHRDF1 Ce| ;
13 CHRDF@ cfg-
14 SPANF I bl
15 SPANF@ bg j
15 NDELTA !
17 FYTPE _
18 : UNUSED
19-28 SCLD ac,
29-38 SCMD ACmf
39-48 CPRME! c;
49-53 CPRMEQ c&
59 CB Cy
69 TC t/c
61 PHETEB tan(QTE/Z)
62 NT“PE
63 Thu Cu
- &
64~73 DELJET Jot
74 JETFLP
75-584 EFFJET (6jet>Efr
85-94 CAPINB cg
95-164 | capgur céf
d
. - { -
105~114 | D@BDEE (éF,ap)2
115 DEBCIN (cg),
116 DZBCAT (cz)g‘
17 TTYPE
| 118 CFITL (cfi).tc
; 11 CFOTC
; 3 (Cfo)tc
120 °~ BITC 3
| vel BoTC (bo)tc v
f 207
c;
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VARIABLE DEFINITION OF DATA BLOCK “F"

ENGINEERING]  DATCO RLAY}
1ocanion VARSI E N ImBOL | REFRENCE COMMENTS/DEFINITIONS over.

122 | erirr | (Cp gy Input via NAMELIST SYMFLP

1
123 CFOTT ((:fo)tt
124 BITT )
125 | sorr Us

- (bgdee
126 g
127 82
128 83
129 Ll
130 Dl
131 02
132 D3
(G
133 GCMTC L )t;
134 aemtt (G,
3 cuax tt
135 KS k.
136 RL R
137 BGR 8 v
138 DELR Ar
208
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T e

ASYMMETRICAL FLAPS

YARIABLE DEFINITION OF DATA BLOCK "F"

 otr ey T R P 25 A N
%

LOCATION | VARIABLE l‘“g’,:’gg“l'”c’ ns"rﬁ%ﬁ@f COMMENTS /DEFINITIONS OVERLAY
1=10 DELTAD Gd/c " Input via NAMELIST ASYFLP
n PHETE |tan(e1./2) Y
12 CHROFI | Cg,

13 CHROF® | Cy

4 SPANF1 b, '
15 SPANF@ bG

16 NDELTA '

17 UNUSED

18 STYPE

19-28 DELTAL GL

29-38 DELTAR GR

39-48 DELTAS GS/C

49-58 Xsg@c xS/c
59 XSPRME Xé/c

60-69 HS@C hS/c Y .

209
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TRANSVERSE JET
VARIABLE DEFINITION OF DATA BLNCK “F"

LOCATION | VARIABLE [E“sc",ﬂgg“l"“s RrEReaCE COMMERTS /DEFINITIONS OVERLA
1-10 TIME t input via NAMELIST TRNJET
1 NT
12-21 | Fc F

22-31 - | ALPHA a
32 ME M,

33 1P ep
34 SPAN b
35 PHE b
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"

LOCATION | VARIABLE |ENGINERRING ns%;guo@t 1 COMMENTS /DEFINITIONS ovERLAY
| ALITD h Input via NAMELIST HYPEFF
2 XHL XHL ’
3 | mem | T,
4 CF c f
5=14 HDELTA s £
15 LAMNR .
16 HNDLTA o ' Y
211
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SUBSONIC WING AND HORIZONTAL TAIL PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "FACT"

LocaTion [VARERLE 1 G meon O] poaTcom COMMENTS /DE; INITIONS OVERLAY

] (b/2-b*/2) Exposed wing to total wing span | 7

/(b/2) ratio '
2-21 'VB( \ 4,3,1.3 |Vortex interference factor for 7
W) .
body vortex on wing panel
22-41 l/2naVr 4.3.1.3 |Non-dimensional vortex strength | 7
42-61 IVw(H) LR Vortex interference factor for |10
wing on horizontal tail

62-81 Loh,1 Eqn. b.b4.1~c,d 9

82-101 b, 4,41 Eqn. 4.b4.1-e 9
102-121 € Canard effective downwash angle |10,28
122-141 (de/da) Canard effective downwash 10,28

€ gradient
142 (b/2=b/2) Exposed H.T, to total H.T. span| 7
/(b/z)H.T. ratio
143-162 ‘VB(H‘ 4.3.1.3 |Vortex interference factor for 7
’ body vortex on horizontal panel
163-182 (Y/2mavr) | 4.3.1.3 |Non-dimensicnal vortex strerath | 7
H,T. of H.T.
212
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SUBSONIC HIGH LIFT AND CONTROL PITCHING MOMENT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FCM"

LocaTiON | VARIABLE Engu':::gzlmc RE?;:;ES'C‘E COMMENTS /DEFINITIONS OVERLAY,
1 SWEEPB | A, 37
2-5 B@C (b/c), 37
6 CAVG Cave 6.1.5.1 JAverage wing chord 37
7-20 ETAK ng 6.1.5.1 |Spanwise station ratio 37
21-34  } cLeALD [(cg,) / 37
] (26)8 pyg |
35-48 | GpINBD |(G/8), 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 Increment 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 pXce AXCP 37
283-287 | DELCL | ac,
213
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!
SUBSONIC HIGH LIFT AND CONTRCL HINGE MOMENT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "FHG"
LOCATION | VARIABLE [ENGHEERINGY B hcare | COMMENTS /DEFINITIONS OVERLAY,
1 CLATHY (Cﬁu)rheory B.1.3.1 |From Figure H.1.1,2-8b 36
2 CHATHY (Chu)Theory 6.1.3.1 |Figure 6.1.3.1-11b 36
3 CHACHT |Cp /Cp, 6.1.3.1 Figure 6.1.3.1-7b 36
4 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 (cha)M 6.1.2.1 fps 6.1.3.1-5 36
- 7 | BRATi# 6.1.3.1 | Balance ratio, Eqn. 6.1.3.1-d 36
7 8 CHBCHA | (€ ) gajarkcebe1e3+1 | Figure 6.1.3.1-8 | 36 %
T e |
9 CHAPPB |Cpu 6.1.3.1 | p. 6.1.3.1-4 ' | 36 ;
: . : Balande : . {
10 CHDCHT |Cpg/Chg | 641.3.2 |Figure 6.1.3.2-78 S| 36 g
o Theory } , §
ﬁ 1| comay o, 6.1.3.2 | Figure 6.1.3.2-7A 36 §
. : v iheory : :
; 12 CHDP Che 6.1.3.2 |Ean. 6.1.3.2=a 36
, 13 | cuoer | oyl 6.1.3.2 | Eqn. 6.1.3.2b ] 36
- 14 cuomac | (cp,3), 6.1.3.2 |Eqn. 6.1.3.2-¢ 36
X &i 15 CHBCHD (chG)BalaJce6°l‘3'2 Figure 6.1.3.2-8 ] 36
; /, 3 ch5 e )
A ‘ j 16 CHOPPB | (Cpu) gy o : , B 36
PR : 17 DCHAGK | ACy, 6.1.6.1 | Figure 6.1.6.1-15A : 36
“ ¥ Y ; - IW
T f o cos Ac/h]
ks | 18 | ceack |cr/ct ;
- 19 CFPCAP |ct/c! |
- 20 B2 B, 6.1.6.1 | Figure 6.1.6.1~16
21 KALPHA K 6.1.6.1 { Figure 6.1.6.1~158B
22 DELCHA | ac | _ ‘ _
) 23 CASHL {cos (AHL) Cosine of hinge line sweep
24 KDELTA | K 6.1.6.2 | Figure 6.1.6.2~9B

214
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VARIABLE DEFINITION OF DATA BLOCK "FHG"

LOCATION

VARIABLE
NAME

ENGINEERING
SYMBOL

DATCOM
REFERENCE

COMMENTS /DEFINITIONS

JOVERLAY]

25

26-35

DCHD@K

DCHD

AC
hs

g8, Ks

ACh,

cosheyyy o Au)

6.1.6.2

F i gure 6- l '6.2-9A

36

36

i e
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.

¥
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5

4
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SUBSONIC HIGH LIFT AND CONTROL ASVMMETRICAL DEFLECTION VARIABLES

- VARIABLE DEFINITION OF DATA BLNCK “FLA"

LocATION VA R LN or O] percum ~ COMMENTS /CEFINITIONS oveRLAY,
1 SWEEPB | A, , Y
2 BCLOKI J[8cy /K], [6.2.1.1 [Figure 6.2.1.1-23(a=c) 52
3 BeL@Kg 1l8Cy /Klg ] 6.2.1.1 [Figure 6.2.1.1-23(axc) 52
4 BCLOAK pCh /K [6.2.1.0 52
L 6.2.1.1 [Eqn, 6.2.1.1-a 52
6-15 | cLoL PN Left wing 1ift effectiveness 52
16-25 | CLDR (czd)R Right wing 1ift effectiveness 52
26-35 ] KFACTR | «! 6.2.1.1 |Figure 6.1.1,1-40 52
36 . SBACKI Ag 6.2.1.1 [Spoiler sweep-back 52
37. THETAL | o 6.2.1.1 }See sketch (g) 52
38 .DELET@ | (A )G 6.2,1.1 |Egqn. 6.2.1.1~e, Outboard 52
39 DELET! | (aw, |6.2.1.1 [Eqn. 6.2.1.1-e, Inboard 52
4o ETALEFF| ncee | 6.2.1.1 |Ean. 6.2.1.1-4, |nboa}d 52
b ETAGEFF| ngeee | 6.2.1.1 JEqn. 6.2.1.1-d, Outbo?rd 52
h2 BeLol  fscy, /Ky 6.2.1.1 : | 52
43 BcLog  lacj /K1y | 6.2.1.1 52
by ' UNUSED
4s KYAW K 6.2.2.1 |Figure 6.2.2,1-9 52

216
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FLIGHT CONDITION INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “FLC" -

LocATION | VARIABLE {ENGINEERING] DATCOM

R N

N A S e

NAME. | SYmBol | aerercOM, COMMENTS / DEFINITIONS OVERLAY
1 NMACH ‘ : Input via NAMELIST FLTCEN
2 NALPHA
3-22 | MACH M
23-42 | ALSCHD | «
43-62 | RNNUB | pv/p
63 NGH
64-73 GROHT
74-93 | PINF .
94 STMACH
95 TSHACH
96 TR
97-116 | ALT
17-136 | TINF i
137-156 | vine | v_
157 wr
158 | camma | v
159 | NALT | | Y
160 Legp

o GRS B ST T

217
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SUBSONIC HIGH LIFT AND CONTROL LIFT COEFFICIENT VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "FLP"

JOVERLAY

tocation [VARABLE [N meor ] aaeTcomM COMMENTS /DEFINITIONS
1-5 | ETA K 6.1.5.1 |JDimensionless span station 36
6-10 CHRD CK 6.1.5.1 |Chord of wing at K 36
11-15 CF Cey 6.1.5.1" |Flap chord at n, 36
16-19 ALDAVG (uG)AVG £.1.4,1 figure 6.1.4.1-?, flap effect- 36
iveness derivative
20-23 | oks 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 CLoCLT fq /¢ laitliz [Figure 4.1.1.2-8A 36
THEORY
34-38 | cLbgcT [cld/cla 6.1.1.1 |Figure 6,1.1,1-258 36
THEORY] |
39-43 CLDTHY (C26) 16.1.',1 |Figure 6,1,1.1-25A 36
THEORY, ' v _
4i-53 | DELCL2 | (aCy); scd 6.1.1.1 [Figure 6.1.1.1-31A 36
2
54-58 | DALPDE |(aa/8), j6.1.1.1 [Figure $.1.1.1-32A . 36
59 TRANSL Flen for trenslating devices 40
60 DELN4 an/h 36
61 CFgCA (Cf/c)AVG Average flap chord to wing 36
chord ratio
62-66 CFdC (Cf/C)K Flap chord to wing chord ratio | 36
_ vs 0
67-70 ADCADS (°6)C / 6.1.4.1 |Figure 6,1,4,1-8 36
(as)cz
71-80 } CFACT |(c'/c-1)x 36
Swf/SR
81~90 DSCLMX AC,Omax Increment is section max 1lift 36
91-100 | RK2 K, ' 36
10} RK1 KI 36
102 DCLMAB | (acy ) | 6.1.1.3 [Figure 6.1.1.3-7 36
BASE

., !‘ 2 S AR K b i

218
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VARIABLE OEFINITION OF DATA BLOLK "FLP"

LOCATION |VARIABLE [ERGINEERING|  DaTcoM COMMENTS / DEFINITIONS Joverar
103 RK3 Ky 36
104 KSWEEP K 6.1.4,3 Figure 6,1,4.3-7 36
105-109 | ALPHAD (aé)K 6.1.4,1 Insert of Figure 6,1,4,1-8 36
110-149 | DELCLA (Acl)AVG Average flapped wing lift 36
increment
150-189 | ALDAG  [(ag)pyg | 6+1.5.1 [Average of flap effectiveness 36
derivative
Vs
219
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GROUND EFFECT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "GR"
LOCATION | VARIABLE {‘"gz“%’l”“; .g‘:;ggg‘i - COMMENTS /DEFINITIONS OVERLAY
1 fox AX . "
2 0xgB2  |ax/(b/2) ; 11
3 H7SCR* | h 75¢ 4.7.1 See insert of Figure 4.7.1-19 n
4 HW h R la7.0 |Figure 4.7.1-19 n
5 HW@B2 h(b/2) 4.7.1 Figure 4.7.1-19 ' 1
6 HWCRA hC /l 4,7 Height of wing root chord quar- | 11
R ter chord above ground
HWCECR h(CR/h/CR) _ 11
HWMACX | H, , 1
HWMACK H 4,7.1 Height of wing quarter chord n
above ground
10 HTMACX HHCL 1
11 HTMACY Hy, b,7.1 Height of HT quarter chord MAC R
] above ground
12 R r b.7.1  |Figure 4.7.1-16 | v
13 SI1GMA o 4,741 Prandt) interference coefficient] 11
Figure 4.7.1-19
14 HWECBR | h/c, ‘ ' "
: 15 T T bo7.1 Parameter accounting for the L
, ' reduction of longitudinal velo~
| city; Figure 4,7.1-20
16 GRODHT HG . 1n
17-36 | DALPHA [(2a )G 5 [ 4.7.1 Eqn. 4.7.1-a ‘ ‘ n
37-56 | ALPHWG [(a,)G g (o ~8a;) , 11
57 K K 4.7, Parameter accounting for effec~ | 11
tive wing thickness; Figure !
“070"22 : ;
58 x N x ' ‘..7.' F‘gure ‘.070'-1“ : '.OV, .
59 BWEB b&/b 4.,7.1 Figure 4.,7.1-18a B n
60 BEFF bess 4,7.1 Effective wing span; Eqn.b.7,1-c] 1
6"‘80 DDWASH (AEJ)G ".7.‘ Eqﬂ. l’o7.l"b ) 1
81-100 [ CLHT  f(CLyy), E(cL)‘m- (€ )l n
101-120 | ALPHAT (aJ)GHT O (AeJ)G] 1
121-140 | 8W B 4,7.1 Figure h,7.1-21 ]

220
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VARIABLE DEFINITION OF DATA BLOCK "GR"

LOCATION V‘S‘AA’EE‘E EN&:‘:?&’“G Rg‘g;‘éﬁ& COMMENTS / DEFINITIONS O VERLAY]
Th1-160 | LgLgnl {L/t -1 L.7.1 Parameter accounting for erfect | 11
i cf image bcund vortex in lifu;
Figure 4.7.1-15 :
t61-180  CLHTG [ :Cipy o , N
- 5 14 -
181-200 | DCLWB u(‘chB.L)G Hlepg)g = (Cryg)) "
201 DXCP n=X_ /cg | 4.7.3 see eqn, 4,7,3-c 11
- i \ -
202-221 | DCMWBG "‘(mead)c [(Cagq (Cry )] 1
222-24) cL@cgs }57.3 ch 11
choszAc/q
242 LH EH 4,7.3 Distance frum c.g. to quarter 11
chord MAC of HT
243 LHECBR |2, /c 11
- ~ : - b 1
244=263 | DCLHTG A(ULHTJ)G [ yp)g = (Cpyp)i 1
264-283 | DCMHTG [alCq, o )¢ Increment in C of HT due to 1
J ground effects
284-303 | DCOLWG jaiCp,) Increment in C. due to ground il
J'G D
effects ;
s
¢
: )
221
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SUBSONIC HORIZONTAL TAIL-BODY VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "4B"

LOCATION | VARIABLE E"‘s‘;",':gg'l'“c’ “‘:‘E‘;‘éga COMMENTS /DEFINITIONS OVERLAY]

i UNUSED

2 KH(B) Lg:;rfarence factor of HT on -7

3 KB(H) Interference factor of body on 7

4 (c,) Lift curve slope of HT in 7
aH(B) presence of body

5. (cy ) Lift curve slope of body in 7
L8 (W) presence of HT

6 (Cpo)HB HT-body zeio=1ift drag 7

7 kn(s) 7

8 K (H) 7

9 (CLiduea) 7

10 (CLi)B(H) 7

H (CLi) g 7

12 (xac/c“)HB 7

13 (Xac/aa(Hb 7’2’

14 (X;c/cre)ﬂ(ﬂ) 7,25
1

15 (X /ere) huo 7,25

16 CmOHB HT-body zero-1ift pitching moment 7

17 (CDO)we HT-body zero 1ift drag 7

coefficient
18 Rus 7
19 RLB . 7
) -20— (chax)wa _|HT=body maximum 1ift 7
21 (acL )wB HT-body angle of attack of max 7
max lift
22 B 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®

LOCATION [ VAR B E N NG cereme e COMMENTS /DEFINITIONS ovERiAY
] CHROTP | ¢, Input via NAMELIST HTPLNF
2 SSPNGP | o /2 -

3 SSPNE bi:/2
b SSPH b/2
5 CHROBP [ C,
6 CHRDR c,
7 SAVSI (Ax/c)|
8 SAVS@ (Ax/c)ﬂ
9 CHSTAT | x/C
Y UNUSED
1 TWISTA LI
12 ssPNDD | (b/2)t,
13 - DHDADI V'.§
Y DHDADP Vg y
15 TY®E i
16 T@vC t/c| Input via MAMELIST HTSCHR
17 DELTAY | av |
18 xeve  f(xze) i
19 cLi cg‘g
20 ALPHAI o |
21=40 | CLALFA cla?
41-60 | CLMAX Clnax
61 cMg Cng
62 LERI (R ),
63 LERE (RLE)0
64 CAMBER
65 LA YO Py
66 xeveg [ x/c)
67 et |(Cn )y ©
68 CLMAXL (c,‘ma*)M=c *
69 CLAME [ (Cq )yao |

223
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; " 1 . . = o . . . R i Tt e be e

VARIABLE DEFINITION OF DATA BLOCK "HTIN"

L IvARIABLE [ENGINEERING] DATCOM '

rocation | YATE e SYMEOL REFERENCE COMMENTS /DEFINITIONS JOVERLAY
70 TCEFF (t/c)Eff Input via NAMELIST HTSCHR

71 KSHARP K

72-91 XAC Xac

92 ARCL

93 YCM (Y/C)max

94 CLD ’ (CL)Design

(Transonic
95-114 [ RLPH | 2, Y

135-154 | SEXT Sext

224
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HYPERSONIC CONTROL EFFECTIVENESS PARAMETERS

VARIABLE DEFINITION OF DATA BLOCK “HYP®

LOCATION | VARIABLE [N NN G O e acE COMMENTS / DEFINITIONS OVERLAY

1-20 PAGP I P /P 6.3.1 Local pressure ratio upstream of 42

e interaction
21-40 Y} TAOTI TG/Tqn 6.3.1 Local temparature ratio upstream 42
: of interaction
41-60 | MALP Mu 6.3.1 Local Mach number upstream of - 42
: interaction .
61-80 | RAGRI 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 |ENGIMEERING} DATCOM ,
LOCATION NAME { SYMBOL' ‘REFERENCE COMMENTS/DEFIN”IONS OVERLAY|
1 QINF Q, Free stream dynamic pressure 47
2 CFg Cfg 47
3 VEZA VE/a 47
4 FIMAX (F.Jo.)max, Ly
5 | PaMAX [ (P,.) . | W
6 DT dt Nozzle throat diameter, inches 47
7-16 | xcp Xcp _ ' 47
17-26 K K o Amplification factor L7
}
i
!
226
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LOW ASPECT RATIO WING AND WING-BODY PARAMETER

AR A A e

VARIABLE DEFINITION OF DATA BLOCK "LB" -

sy

",
ocanon | AAE [EREEINC] Seiccn, | commemsommimons v
;' | ALPHAO aNg 4.8.1.1 |Angle of attack for zero normal 14
: force
¢ : 2-21 | ALPHAP | o 5.5.2.2 | (a= ang) 14
:: 22 KCCA2° 5.5.2.2 Eqn. 505.2.2"8 . ”’
[]
| (KE 7€y caclzo
¥ 23 DKCKCC 5¢5.2.2 Fi%ure 5.5.2,2~13 14
: . K} /¢C})
: N‘20 |
| A{mﬁ‘n‘p—]
i g N'Cally,
: 24 KCKCC2 5.5.2,2 |Figure 5.5.2.2-12 _ 14
[ ] 1]
{ (Kls/cu)zo ‘
: K2/CN)cari20
b 25 KYCN20 5.5.1.2 |Figure 5.5.1.2-8 14
. 2
[]
26 KLBCNG 5.502.] ’Figure 5050_2"-83 ‘l‘
» | (KzBNg/c,;)A
27 DKLCNB 5.5.2.1 |Figure 5.5.2.1-8 14
Kj,
: . . [A C4]
L ' N
g B
3 ] )
i 28 CNACO (CN“CAL)"° 5.5.2.2 | 14
(,'. ' . . N
3 29 CNC20 (cha‘)20 5.5.2.2 14
5 30 ACNAO 5.5.2.2 [c;‘a/c,',u cal]No 14
31 ACNA20 5.5.2.2 | (c /ey )3 14
cal
32 2 z : . 14
]
4 O Bl I | "
?J 34 CNAO (CNa)NO ] 14
' 35-54 ALPAPR (ai)J Radians \ 14
55=74 CNP (C';)J Wing, wing-body Cy referenced to 14
zero normal rorce reference
plane \
75 SHAPEP ZSB/ﬂL(HB+BB) ‘ _ 14
76 CPB@PS chNo/[clez nsB] 14
I
227
'u&;a-.x..i' ‘4@",’:."&‘.;«&*.)&. Lo .,umv;;.;la‘.*.;;;;: e --‘., !
Il : i
\ ’ - . | . | 'l
- i N ‘. f‘
r ‘ . . L . -
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VARIABLE DEFINITION OF DATA BLUCK “LB"

LOCATION | VARIABLE JENGINEERING RE‘;:;%SQE COMMENTS /DEFINITIONS OVERLAY
77 DKLCNG 5.5.2.1 |Figure 5.5.2.1-8a 14
Ky, /Ch1
Bno N A
78 KNBNG  [K}, 5.5.3.1 |]Eqn. 5.5.3.1-a 14
Bno '
79 XCPXC 5.5.3.1 [Figure 5.5.3.1-6 14
(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
NO\SR
84 RN RfL 14
85 LgK L/ROUGFC 14
| 86 |cF C 1
@ 87 CXOP ¥ o 14
88" SFOSR S /Sg 14
89 GE@PAR 5.5.1.2 |2(a)(s.) -
= Ryy3 ! 14
! R
\ 90 DCXCXC (AC)'(/AC)'( (:al)zo 14
| 9l ACX [.349 () 1+L8(90) 14
| ;
[ 92 SHAPES |BB2/ (HEN 14
L 93 CP200 [Cpp, /CPg 14
' 94 ACPBO ch-No(cpzoﬁo-l) 14
95-114 | cxP (C)'()J Wing, wing-body Cp refersnced to] 1l
' zero normal force reference
. plane
115 CcMO Cmg 14
116 XCPBC X p/Cq 14
4 taneD
117 BLUNTP 1- ["'T"""] 14
118 X@CRD (xcp/cn) 14
119 XBCRB | (X p/Cp) 14
_ 120 XOCRT  fa(X.p/Cp) 14
. 121-140 | cMP (ch,
i
i 28
D e .
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VARIABLE DEFINITION OF DATA BLOCK “LB"

tocation (VAR E 1 meor O] amarcom COMMENTS./DEFINITIONS OVERLAY
14(-160 | KYB (KYB)j 5.5.1.2 |Wing, wing=-body side force 14
e . ‘ derivative vs a'
: 161-180 | kN8B (K, )'J 5.5.3.2 |]Wing, wing-body yawing moment 14
’ i 8 derivative vs a'
181-200 | KLB (Kg )} 5.5.2,2 |Wing, wing=body rolling moment | 14
8 derivative vs o'
.»;‘.

e £ T T PR
Lt e g s g

oW e
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LOW ASPECT RATIO WING-BODY INPUTS
VARIABLE DEFINITION OF DATA BLOCK "LBIN"
LOCATION VA B SR ING REreRea e COMMENTS /DEFINITIONS  *  JOVERLAY
1 28 Z, | input via NAMELIST LARWB
2 SREF [Sgef™Sp1an
3 DELTEP | &,
4 SFRONT | s
5 AR A
6 R3LE@B (RI/3LE)/b
7 DELTAL | &,
8 L LB
f
9 SWET Svet
10 PERBAS | P
1 SBASE Sg
12 HB h
| 13 BB b
; 14 BLF
i 15 Xeq Xee
] 16 THETAD 8
i 17 RGUNDN
i '8 SBS SBS
E | 19 seste | (spo) 5, :
*ctpg
e | .
o 20 XCENSB (xCentroic)Sgs
3 i 2] XCENN, (xCentroic W v
; 230
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REFERENCE DIMENSIONAL DATA

JpT——

VARIABLE DEFINITION OF DATA GLNCK “OPTN® E
1 SREF SRef Input via NAMELIST @PTINS
2 CBARR c
3 RGUGFC K i
b BLREF bRe P :
/
%
|
| 231
"
|
E = R : ! .
T ——T o ao mot e T
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POWER EFFECT VARIABLES:

PROPELLER POWER

VARIABLE DEFiNITION OF DATA BLOCK "PW"

LOCATION | VARIABLE |ENCINEERING RE%;%SE‘E COMMENTS / DEFINITIONS OVERLAY

1-20 DCLT (ACL)T 4,6.1 increment in 1ift due to thrust,| 13
Eqn. h.6.1-c

21 xearp | X, ' 13
22 DEUDA J3e /3a 4,6.1 Eqn. 4.6.1-m 13
23-42 DCLNP (ACL)N 4,6.1 Eqn. 4.6.1-1 13
43-62 | pcLe (AcL)qP 4.6.1  |Eqn. b.6.1-t 13
63-82 | ocLaw J(ac), | 4.6.1  JEan. h.6.1-s 13
83-102 | DCLHQ (ACLH);N - 13
103-122 | DCMNP (Acm)N | h.6.3 | Eqn. 4.6.3-b 13
123 DCMQ (ACm)qP 14.6.3  |Eqn. 4.6.3-] 13

124-143 | pcML (ac), | 4.6.3 Eqn. 4.6.3-e 3
144-163 | DCMHQ (ACmH)q ] 4.6.3 Eqn. 4.6.3-] 13
164-183 | DCMHE (ACmH)s 4.6.3 Eqn. 4.6.3-1 13
184 SINAPX 13
185 PRPRD2 RPZ 4,6.1 Square of propeller radius 13
186 CT! C, | | 13
187 BSTI62 | b¥/2 4.6.1- |Eqn. 4.6.1-0 13
188 SSTRI S? 46,1 Eqn. 4.6.1-p 13
189 BsT@12 | bj./2 4.6.1 Eqn. 4.6.1-0 13
190 CTIH CTy), 13
191 S3TEI Sﬁ_i 4,6.1 Eqn. 4.6.1-p i3
192 SRATI® | Si./Se, 4.6.1 See eqn. 4.6.1-s 13
193 CNAP8O [(Cna)p] 4,6.1 Figure 4.6,1-25a 13

KN=80.7

194 cnap | (Cy)p 461 Ean. B6l1-e 13
195 | ¢l c, b,6.1 Figure 4.6.1-26 13
196 €2 hz k6.1 Figure 4.6.1-26 13
197 DEPDAP {dcu/da, | 4.6, Ean. 4.6.1-] 3
198 SRTPCY |5 Ti/aR,7] 4.6.1 Eqn. 4.6.1-¢ 13
199 F \f 4,6.1 Propeller inflow factor 13
200 CoMB@ 4.6.4 13

a 2
noFicy ) P [ TR7 Yeos
E Na'57.3 ( s, T

232
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POTIER EFFECT VARTABLER:

PROPELLER PQUE

VARIABLE DEFINITION OF DATA BLOCK "P"

201 CgMBg 13
202 CHSAIH Jcos ayy 13
203 SIGSRH |S;,/Sry 13
204 SIH (si), 12
205 DCDAS | (aCp,)e 6,k Eqn, 4.6.4~a,b 13
206 CogPEY | (Cpg)poyed 4644 Eqn. b.b.i-d 13
on
207 RPN@B i3
208 AAK k 13
209 EBROEP |</cp bo6.h See Eqn. 4.6.4-i 13
210 DCMT (ac ); 4.6.3 Eqn. 4.6.3-a 13
211 ASTARI A 13
212 TRPSTI N 13
213 XBRSRR | X 13
214 ALPHAT ar 4,64 p. h.6.4-3 13
215 ALPHAP ap L,6.4 p. 4.6,.4-4 13
216 EP €p 6.4 13
217 SINAP  |sin o 13
218 Zs Z 13
219 B1g2 b, /2 13
220 CQSAT cos ar 13
221 SINAT  |sin ag 13
222 S| S 13
223 TRI A 13
224 CBARLI 'E,i 13
225 SWEEPA | A% . 13
226 TRPSI 3 13
227 SCAPI S, 13
228 TRS@I A5 13
229 CBSREI Zg; 13
230 CESSWA | cos Ai l 13
233
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POWER EFFECT VARIABLES:

PROPELLER POWER

VARIABLE DEFINITION OF CATA BLOCK "PW"

E JENGINEER (o]
LOCATION [ VARIABLE. [ENGINEERING] DATCOM. COMMENTS / DEFINITIONS RAY
231 AT@VCA 13
232 CM@IN 13
233 CMP2 13
234 CMOBVA 13
235 CMOTEQ 13
236 cMol 13
237 8si 13
238 BS2 13
239 8s3 13
240 AK1 Ky Nacelle or fuselage empirical 13
factor
Zkl DELALP Aa 13
242 DXHMAC AXH _ 13
243 ZHEFF ZHees Vertical distance from HT mac 13
Eff
quarter chord to the slipstream
center line
244 ZHIRP |2y /Ry 3
245 DQHIQ! |aqy/q, | 13
246 ZHT 2y Vertical distance from the pro-| 13
T peller thrust axes to HT mac :
quarter chord
247 ZHTRP | Zy /Ry 13
248 Xcp xCP 13
249 DLH a%, 13
250 CNP Cnp Propeiler normal force coef- 13
ficient
251 cLe CLp Propeller 1ift coefficient 13
252 EBAR € Effective downwash over wing 13
span
253 CLWW CLy , 13
254 COLRAT (CDL)Poweﬁ Power on to power off Cp ratio] 13
on .
KCDL)waei
of f
234
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POWER’ EFFECT VARFABLES?

PROPELLER POWER

VARIABLE DEFINITION OF DATA BLOCK "PW"

IR M K TR S L

LOCATION | VARIABLE l"‘s‘,';z‘:g“l'”c R E i COMMENTS / DEF NITIONS ovisian
255 eOLPAW | (Cp) poprer 13
on

256 . EPFWR €pomer on Power on downwash angle 13
257 YTEMP 13
258 STEPI 13
259-278 DCLHE (ACLH)C 13
279-285 'ARGCS

235
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POWER EFFECT VARIABLES. JET POWER
VARIABLE DEFINITION OF DATA BLOCK "PW"
tocaTion (VAR N SVmEoL | Rerenence COMMENTS, /DEFINITIONS OVERLAY]
1 ATP uT' 30
2-21 COLT (ACL)_T 4,6.1 Eqn. 4.6.1-c (vs aT) 30
22 XBARIN | X, 30
23 XINBCR |X,\ /T 30
24 DEUDA 3¢ /3a hh,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 (ACL)N 4,6.1 Eqn. 4.6.1~-y : 30
47 XEP X! J Longitudinal distance from HT 30
' €. mac quarter chord to jet exit )
48 2P ZJ' Vertical distance from jet ex- 30
haust axes; to HT mac quarter .
chord
49 XJP XJ Longltudinal distance 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 a_ Free stream speed of sound 30
52 VIN v, Free stream speed 30
53 TINgTS | T /T, | 30
54 VJPAVI v",/vc‘a 4,6,1 Figure 4.6,1-29 30
55 ZJPERY ’ZJ/RJ 4,61 Figure 4,6.1=30(a=c) 30
56 DE Ae Downwash increment 20
57 zopgBh | Z3/b, » 30
58 YT@B2H YT/(bIZ)F LT e 30
59 DEB@DE |ac/ac 4,6.1 Figure bL,6.,1-28 30
60 ZJPXHP ZJ/X& ] 30
61 SRTPCE |5 T1/(x!)] i 30
62 ZJOEXH |Z!ac/X} _ 30
63 C@MPI - 30
64 PTEGPI [Py /P 30
65 RJPERY RJ/RJ 4,6,1 Figure 4,6.1-32a 30

236
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POWER EFFECT VARTABLES: JET POWER
VARIABLE DEFINITION OF 3AT.A BLOCK "PHW"
LOCATION | VARIABLE I‘“g',:‘gg“l""c e RCOM COMMENTS,/ DEHNITIONS OVERLAY
66 RJP Rj '« _ Radius of equivalent jet orifice] 30
67 DXP@RJ AX'/RJ 4,6.1 Figure 4.6,1-32b 30
68 DXP ax! - 30
69 XEPC Xt 30
70 XHPC xg 30
71 TP z1 30
72 ZJPRIP | ZY/R) 30
73-92 | DCLHE (acy,). 30
93 ZBART i} 30
94-113 | DCMT (ac ); | 4.6.3 Eqn. 4.6.3-a 30
114 XL X ‘ 30
115-134 | DCMNJ (ac )y | 4.6.3 Eqn. 4.6.3-n 30 ;
135 DLH pr, | 30 f
136-155 | DCME (ac ), " | 4.6.3 Eqn. 4.6.3-0 30 |
A | .
i 237
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PROPELLER AiD JET POWER INPUTS

VARIABLE DEFINITION OF DATA BLOCK "PWIN"

[ R

LOCATION VAS'}(‘&E E"‘gm‘gg‘s”c REDF‘:LCES'& COMMENTS /DEFINITIONS OVIRLAY
1 ALETLP oy input via NAﬂELIST PREPWR
2 NENGSP nE
3 THSTCP Té
k PHALAC | X'

5 PHVLBC ZT

6 PRPRAD RP

7 ENGICT KN

8 BWAPR3 \ap)o"3 R

9 BWAPRG (bP)0.6 Rp

10 BWAPRS (bP)O.B RP

1 NIPBFE NB

12 BAPR75 (BP)0,75RP X

13 ATETLY ar Input via NAMELIST JETPWR
14 NCNGSJ ne

i5 THSTCJ Té

16 JIALEC N

17 JEVLAC Ze

18 JEALZC Xq

19 JINLTA AIN

20 JEANGL PJ

21 JEVELY VJ

22 AMBTMP Tm

23 JESTMP TJ
24 JELLZC YT

25 JETETP | P,

26 AMBSTP P
27 JERAD R, “!
28 YP Yo Input via NAMELIST PR@P\.R
29 CRAT

238
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SUPERSONIC BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “SBD"
LOCATION V‘zr&li ,ENSC‘-"':J!ESRLING REI:::;:S@E COMMENTS /DEFINITIONS RLAY
| RLBP ] 19,26
2 RLB 28 19,26
)} ; 3 RLBT | g ‘ 19,26
4 DN - d : : 19,26
5 D1 d, haaotar Jp. bi201,1-4 19,26
6 02 d, hoa.var o, bo2.1.1-4 _ 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 - 119,26
1B XCPLB XCP/Ré ho2.2,1 |Figure 4.2.2.1-24 19
12 CMAGC (Cmu’oc-c 4.2,2,1 |Eqn. 4.2.2.1-d 19
13 DELCMA | aCy, | | 19
14 THETAB eBoattail 18
15 DELCNA | acy_ 19
§ 16 TL=TAF eFlare ho2.1.1 |p. 42,1014 ' 19
- ; 17 CNABC: | (N, ) gcac 19
, 18 CNA CNa Body normal force slope, per deg 19,26
§z 19 SB Sb Body base area - 19
;* 20 | SP Sp ‘ Body planform area 19
3 ! 21-40 | ALSCHR a S 19
; b1-60 | Mc Mc, M sing | : 19
5 6\-8§ coc de, , bo2,1.2 . ' 19
| g 81-100 | cFLgw Cdgs Sin‘y 4.2,1.2 gfgfi.;lzw lift term; eqn. 19
i . g 101 XCPBLB XCP;EB 4.2.2,) | Figure 4,2.2.1-24 19
i ! 102 THETAR | 6. | | 19
1 ; 103 CMAP Cmt | : 1 e
; 104 UNUSED ?
? 105 XC xC Centroid of planform area 19
é 106 V8 VB Body volume - 19
: ; |
; E 239 -
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a
.
; !
P | VARIABLE DEFINITION OF DATA BLOCK "SBD"
; : LocaTioN [V AR L E N o A RO COMMENTS / DEFINITIONS OVERLAY
| 107 | conze [(eoy,) or 19
. (Cpy)
! 108 conz | cpy, 19
i 109 UNUSED
‘; 110 CMA Cma Body pitching moment slope 19,26
I 4 qgm SS SS Body wetted area 19,26
P 112 RNB Reg 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 :
P N6 | comnF fop, 24,3 19
T
nz COANC |Cpp 19
118 CDAB 19
19 ca e, 19
120 DMAX dmax 19
121 cDD ‘ 19
| 122 cPB epy, 19
E 123 co8 Coy, 19
» i 124 cog Cpg Body zero 1ift drag coefficient | 19,26
| 128 CNANF ' | 26
; 126 XCPLN XCP/JLB b,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 GA 26
: 131 CNAAF 26
i 132 CMAAF 26
é 133 CNAA (cNa)A Afterbody normal force slope 26
3 134 CMAA (cma)A Afterbody pitching moment slope | 26
? 135 THETAT 98 A 26
- 136 CNATF 26
o ? 240

e 8 e L e Nt
G N S Y T R TR LA RN A

FPO I S



http://www.abbottaerospace.com/technical-library

R Py
] COREE T M"W—

!

e S S N A PPN (TS orsh s SN oy,

AT M
o BT e R,

VARIABLE DEFINITION OF DATA BLOCK "SBD"

LOCATION | VARLABLE HEN G ING | rERcarE COMMENTS /DEFINITIONS OVERLAY
137 CMATF , 26
138 CNAT (cNa)B Body normal force slope 26
139 CMAT (cma‘,8 Body pitching moment slope 26
140 K K 4,2,1.2 |Eqn, b4.2.1,2-] 26
141-160 | THETA | 8, 26
161-180] LX (nx)N 1 Xy 26
“hi81-200 | INTGeN !o(KaJ)NrNd(IE) 26
201-220 | INTGCM ’;(KGJ)NrN(zx)Nd(;E) 26

221 RNN Ry 8 26
222 CFING | C¢ | 26
223 CFCOCF | Cf /C, 26
224 CoPN | (Cpp)y, 26
225 copA - |(cpp), 26
226 COPT  {(Cpp)yg 26
227 coP Cop 26

228 (cy. ) 19,26

229 (c:::):: 19,26
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f V""”“"W‘_‘w‘r”;—-v -

rﬂm“,.‘,_f”. e v =

SECOND LEVEL METHOD DATA PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "SECD"

LocATIoN | VAR A ot O] eorerc QM. COMMENTS /DEFINITIONS OVERLAY
] (cls/cx_)w 5.1.2.1 35
2 (czq/c,_) Bele2sl 35
3 (CgBéCL) sete2,] 35
5 (czﬁch) ol 5.2.2.1 35
8 (uq/c )l 502.2.1 | 35
¢
} ? ¥ |
o M1 4
n (CDO)WBT 4,5.3.1 1 35
M=,6 1
M, 7 ;?
13 (Cpg)ypy | 450301 1 35
M=1,1 ' ‘
M=14
15 DENE Flag if methods complete 35
16 DeL2 Flag if methods applicable 35
17 (cp /e, 2 4.1.5.2 35
18 (CLB/CL)W 5.'.2.' qu"l. SQI.ZQI-C 35
i 20 (C£B/cL)“ 5.'.2.] Eqno 5.1.2.'{'(: 35
242
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VARIABLE DEFINITION OF DATA BLOCK "SECD"

VARIABLE [ENGINEERING| DATCO
LocATION [ VAR BLE (Bl | REFERENCE COMMENTS /DEFINITIONS OVERLAY|

21 (C!'B/CL)NB 5.2.2.] Eqno 502.2.l'd 35

22 (CZB/CL)HB 5-2.2.] Eqno 5.2.2."‘d 35

23 (MD)BWHV 4,5.3.1 |Drag divergence Mach number 35
Loy
P
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SUPERSONIC HORIZONTAL TAIL-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SHB"

LOCATION | VARIABLE |ENGINEERING Rg@;ﬁg& COMMENTS,/DEFINITIONS OVERLAY
] UNUSED
2 KKWB kug 20
3 XACN (xac)N 20
4 cogws | (Cpylyp HT-body zero lift drag coef- 20 -
ficient
5 oD dBo dy A . 20,25
6 BETA B Mach number parameter 20
7 CLABW (CLu) B(H) 20
8 XACBW (Xac/Cr)BQH) : - 120,25
[ 9 FA f, 20
10 cLt g 20
@y
n KBW Kg (H) 20,25
32 RKBW 4,3.1.2 |Figure 4.3.1.2-11 20,25
33 cLAWB 1 (Cy ) h(g) - . 20
34 FN fy : . . 20
35 KwB Ku(e) 20,25
36 XAC X,/ | | 20
| 37 KKBW kg (H) 20
- ] 38 RLAP 2! . 20
39 XACA 4,3.2,1 }Figure 4.3.2,1~37 20,25
40-59 | GAMMA {%/27av(r) ~ 20
cre/2 -
60 TRING 20,25
61 XCPLN (xcP/’cr)N 20
: -
. |
5 |
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SUPERSONIC PANEL SIDESLIP VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SLA"

LOCATION | VAR IABLE [EN G RN O COMMENTS / DEFINITIONS OVERLAY
i MACH M Mach number 23,32
2 BETA B Mach number parameter 23,32
3 X X 23

b DIHEQ FEquiv, Equivalent dihedral angle 23
5 QBC /Q0) i‘ 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 Cy C 23
9 CLBD (Cgﬁi, 23
10 v Zw 23

11 RKI K, 5.2,1.1 |Fiqure 5.2.1,1-7 23
12 RNH Ry 23

13 RKRL KRR 5.2.3.,1 {Figure 5.2,3.1-9 23
14 RH1 By 23
15 RH2 h2 ‘ 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 2\p Z& 23
19 cLBZW (ACQB)Z 23

20 OCLB ACs, 23

/2! RKHBHL (KH(B))HL 5.3.1.1 |Figure 5.3.1.1-25 (2¢) 23

22 RKHB | Ki(g) 23

23 DCYHWB (ACYF)H(WB) 23

24 RKVWB 1K (/a) 5.3.1.1 [Figure 5.3.1.1-25 (e-P) 23

25 RKVB KV(B) 5.3.1.1 Figure 5.3.1,1-25A 23

26 RKPVWB [K'! 23

Yu(B)

27 prysv (ACYB)V(WE) 23

28 RKVHB 1 K 09 5.3.1.1 |Figure 5.3.1.1-25 {8-Pj 23

22 zpP Z, 23

30 RLP QP 23

31 cwav My ), 32
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SUPERSONIC HORIZONTAL TAIL PANEL SIDESLIP VARIABLES

¥A%1ABLE DEFINITION OF DATA BLOCK "SLAR"

| iocarion VARLABLE e R IN G| e Rcore COMMENTS /DEFINITIONS OVERLAY]
1 MACH M Mach number 23,32
2 BETA 8 Mach number parameter 23,32
3 X X 23
4 DIHEQ VEquiv. 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 CLPTBA (Clp)Theo/ 7.1.2.2 (Figure 7.1.2,2-25 23
8 cLP G * 23
9 CLBD (clsgr 23
10 FA') Zw 23
1 RK1, Ki 5.2.1.1 |Figure 5.2.1.1-7 23
12 RNN Ry 23
13 RKRL KRz 5.2.3.1 |Figure 5.2.3.1-9 23
14 RH1 h] 23
15 RH2 hz 23
16 SBS Spg Projected side area of body 23
17 RKN Ky 5.2.3.1 |Figure 5.2.3.1-8 23
18 P Z& 23
19 CLBZW (ACQB)Z 23
20 DCLB ACy, W 23
21-31 UNUSED
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SUPERSONIC WING VARIABLELS
. VARIABLE DEFINITION OF DATA BLOCK “SLG"

tOCATION | VARIABLE ENGINEERING Rg:;ggg‘g COMMENTS ” DEFINITIONS OVERLAY
i 1 BETA 8 Mach number parameter 18,27
‘ 2 BOVERT jg/tanh, . 4.1.3.2 o 18,217}
; 3 CNHNT CNu/(C“u) 5,1.3,2 - 27
i Theory
E‘ 5 | ONTHRY f(Cy Dy L1322 27
‘ 6 o oy /A 4,1.3.2 : 27
; 7 CHAI Cy 4,1.3.2 |Wing normal force slope, per 27
; @ radian :
¥
; 8 | opeLTyr | avo 4.1.3.2 . 27
i DELTDT 6. 4,1.3.2 |Semi-wedge angle measured per- |27
: : pendicular to wing LE
§ 10 TLEI92 [tanA /1.9p , ‘ 27
- f 11 E E 27
SN A I PR c | _ | 27
: 13-32 [ cuama ey ). |he1.ies 27
33-52 [ ALPHAY | o _ 27
E 53-72 | oL (co) 27
: 73 A2 A, 4.1.3.2 ‘ 27
74 S2 52 4.1.3.2 27
: 7% CNAAAP | Cpf 4,1.3.3 27
aa
3 76 XACCRI (xac/cr)l Inboard panel 27
| 77 entav [(en )y, | 27
H Theory _
¢ 78 XACCRA f(X_ /c ) Outboard pane: 27
1 ac’ r'@
y 79 cow Coy | 18
3 80 Cog Co, Wing zero lift drag coefficient |18
81 DRAGC A -C-[?‘l:- p 18
. c 2P+
82 P P 18
4 83 CF@ Cfg Outboard pancl 15
3 84 ] cFl Cr, Inboard panel 18
247
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!é_”,_'g'-‘_..:; e e

VARIABLE DeFINITION OF DATA BLOCK "SLR"

LOCATION | VARIABLE [ERCINEERING RE‘;‘E‘ngQE COMMENTS /CEFINITICNS OVERLAY]
85 RNG ch Outboard panc! 18
8o RNI RC, Inboard panel 18
87 COF CDf 18
88 CF Cs 18
89 RLCGFF Ry 18
90 RNH Ry, 18
108 CNAG (Cuu)g Outboard panel 27
32 CNA! (cNa)I Inboard panel 27
93 RMACH (!4_L)u=o 27
97 DETACH 2)

95~114 UNUSED -

115 DETANG a® , 27
116 CNAAST | Cf 4,1,3.3 27
117 DETALP Aa 27
118 CRBW (Cr)aw 27
19 SBW  |sgy 27
120 ARBW  |Agy 27
121 TAPBW | 2, 27
122 CLEBW [ (C g)g, 27
123 CRGLV (Cr)g Glove component 27

j2k 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 CNT (e, /AY, [ He00302 27
128 cH2 (Cn,7A), [ he1.3.2 27

129. CNAE (C"u)E 4,1.3.2 |Extension component 27

130 CMAGLV (c“u)g 4,1.3.2 }Glove component 27

131 CNABW [ (Cy )g, | 4.1.3.2 27

132 CLEGLV (CLE)g 4.1.3.2 [Glove component 27

133 RKL KL 27

134 XACCR [x_ /¢ 20,27

- 248
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‘
t VARIABLE DEFINITION OF DATA BLOCK “SLG"
[
! LOCATION |VARIABLE [ENCINEERING] DATCOM, COMMENTS / DEFINITIONS OVERI AY
] 135 peMeL  fdc /dc, 27
' 136 CMA e, |- 27
3 137 CNCNTI | [Cy/Cy, Inboard parel 27
1 tHz0
: 138 CNCNT@ [CNc/CNa Outboard panel 27
» 139 THEO @
' 139 CNATE | (cyy ) Inboard panel 27
atheo, |
140 CNATE | (Cy ) Outboard panel 27
: aTHED 9
14) RKT Ky 27
i‘
3 I‘:
i
|
|
|
3 H
3
I

LA P A‘o, P -
Lol g b SRR BTN s b

o e
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= - - iiplah G e
SUPERSONIC HYGH LIFT AND CONTROL VARIABLES
VARIABLE DEFINITION OF DATA BLNCK "SPR"

LOCATION | VARIABLE ENg:‘gg‘t'NG Rg‘:;‘ég& coMMsms,/oelemoNs overiay]
i BETA 8 Mach number parameter 41,53
2 cl C 6.1.3.1 12/3; p, 6.1.3.1-7 41,53
3 c2 c, 6.1.3.1 \z.hnh-hez)/(zek); p. 6.1.3.1-7 | 41,53
5 LAMHL " Hinge line sweep, deg 4 41,53
5 PHITE - TE cross secfion angle perpen- | 41,53

dicular to hinge line, deg
6 |k K 6.1.3.2 [1-(c,/c)) CERED) 41,53
7 SF SF Total flap area 41,53
CLRLF Cug TE plain flap rolling effective-] 53
ness .
9 KHB ku(a) 4,3.1,2 }Figure 4,3.1.2-12A 53
10 KBH kB(H) 4,3.1,2 {Figure 4.3.1.2-12A 53
N YHS Yy 53
12 8CLDI CL'5 6.1.4,1 see pe. 6.1.4,1-11 41,5
13 BCLD2 cgé 41,53
14 TANHL ftan A, 2 k1,5
15 K1 K K3(I+RF+RF ) W
16 K2 K, K3(tan AHL) n
17 BCMDT | Tyt , 1,5
18 ECHC1 ,Cha 6.1.3.2 ]Eqh, 6.1.3.2-e 41,53
19 CMDT Cm6 TE flaps pitching moment effec~ | 41
tiveness
20 cLo Cug 6.1.4,1 |TE flaps 1ift coefficlent 4
effectiveness

21-30 UNUSED

31 CHRD(1) Wing chord at innermost flap n
station
32 TLEOB 41,5
33 THLOB 1,1,51
3h TTEOB 41,53
35 TRTOFL Flap taper ratio n
36 co Wing chord at inboard location 1
of flaps
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s DR L
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s

VARIABLE DEFINITION OF DATA BLOCK "SPR"

tocation VAR B E [N e O] amercom COMMENTS /DEFINITIONS oVERLAY
37-44 PAMI= Pressure area moments calculated| 4l
PAM8 from wing tip
45-52 FAM]- Pressure area moments calculated| 41
PAM8 . from wing root :
53 CHAT (0 Hinge moment effectiveness for 4
‘ ha't/c=0 flat sided controls
54 CHAF (c.) Hinge moment derivative for flat| 41
ha'Flat .
sided controls
55 AMA M Area moment about hinge line Y
56 CHDELF | 2y, Hinge moment derivative for flat| 41
§ sided controls
57-59 CMD1= ACrs by
CMD3
251

B T R



http://www.abbottaerospace.com/technical-library

e, 2 e e,

e e———— e
——

SUBSONIC PANCL SIDESLIP VARIABLES
.VARIABLE DEFINITION NF DATA BLOCK "STB"

LOCATION YA&\A&;E EN&L’;‘;;‘}'”G Rg‘:;‘égc’*ﬁ COMMENTS / DEFINITIONS govzmmr
1 z, 5.2.2,1 |Verticil distance from center 29
line to the root chord quarter
chord
2 nvi 29
29
3 g1
]
4 Zw v : 23
5 (CLQ)V 50311-] . Hethod Of "’.‘03-2 ‘7
6 (A)TVT ‘15.3.1.1 [lsolated panel geometric aspect | 17
ratio
7 K 5-3.].‘ Figure 503-'-"25 ]7
8 Ke 5.2.2.1 |[Fuselage-length-effect correc- 17
tion factor Figure 5.,2,2,1-26
9 X 23
lo Cv 5.3.'.‘ Figure 50301.'-22b 29
11 L Horizontal distance from the CG | 29
p to quarter chord MAC of VT
12 Z Vertical distance from canter 29
P line to MAC of VT
13 AC 17
14 C 28 V7
lsz\:l
15 Ky 5.2.3.1 |Figure 5,2,3,1-8 17
16-35 (CYB)L.S. Low speed value for CYB VS, a 17
36-55 (CYB/CL)M CYB/CLBat mach vs. o 17
56 KR, 5.2.3.1 |Figure 5.2.3,1-9 17
57 Ki 17
58 (€ )10 17
59 h or w 5.2.3.1 JAverage height of fuselage above| 29
. .Jwing root chord '
60 h2 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 SBS 5.2.3.1 |IProjected side area of body 29
63 2f 5.2.2.1 [Ffuselage iength 29
64 YA31} (fscgﬂ/x\‘), 5.1.2.1 [tnboard panel, Figure 5.1.2.1-31] 17
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o ASBOTT AE)
b
i
§ VARIABLE DEFINITION OF DATA BLOCK "“STB"
{
E tocation | VAR E N mboy O goarcom COMMENTS, / DEFINITIONS 0 vEPLAY
g 65 YA3I1@ (ﬁC;E/KY)g 5.1.2,1 [Outboard panel,Figure 5,1.,2.1-31] 17
! 66 YA30A Ky 5.1.2.} |[Figure 5.1.2,1-30a 17
i 67 YA29 A 5.1.2.1 [Figure 5.1.2.1-29 17
68 YA27  H(C; /C) f5.01.2.1 [Figure 5.1,2.1-27 17
‘ g Ac/2
; 63 YA30A  JaC;. /(6 |5.1.2.1 |Figure 5.1.2,1-305 17
| : tan £, )
“ ' 70 YA288 |(C,./c,), [5.1.2.1 [Figure 5.1.2,1-28b - 17
§ N vA28A | K 5.1.2.1 |Figure 5.1.2.1-28a 17
: A - '
§ 72 dg Body diameter 3
: 73 c, ) ' 17
é Yg TVTEF’F
! 74 (Cy ) 17
; , Yﬁ TVT(%BH)
i /(c, )
: ; Ye TVTeee
i 75 (Agee) 7 1
A
\ Vo2 2
\ ’ 76-95 (CHB/CL ) 5.1.3.1 [Low speed C"BIC'L . 17
[N L.s.
\ M
5 i 96-115 €, * 17
?‘ "6 (AEff)V 503.'-‘ Eqn- 503.]."3 . ‘7
17 (1+3c/a98)H 5.4,1 Sidewash term 17
9,79,
118 k 5.3.1.1 Figure 5.3.1,1-22d 17
f "9 KH 5.3.].‘ Figure 5.3.1‘.“‘22C ]7
: , 120 Ave)/A, | 5+3:1.1 |Figure 5.3.1.1-224 17
i ‘2] AV(HB)/ 503-].‘ Fi'\\gure S-3t|.l'22b '7
{ § Ay (s) ‘
122 Vi Effective dihedral angle 25
. : 123-125 UNUSED \
3 126 A(CQB/CL)4 5.1.2.1 |Outboard panel,Figure 17
‘ S'l 2."’28!)
253
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BSOS

O

VARIABLE DEFINITION OF DATA BLOCK "ST3"

tocation | VARIABLE ("“gﬁgg‘l""c' RrE R COMMENTS / DEFINITIONS OVERLAY
127 A(‘cie/c,_), 5.1.2.1 |inboard panel, Figure 17
50'.2;'.-286
128 (CiB/CL)' 5.1.2.1 [Outboard panel, Figure 17
,\ 5. '.2. '-27
‘c/ZG
129 (CLBICL)' 5.1.2,1 |Outboard panel, Figure 17
A 5.|.2.1'28b
. | ¢ ' '
130 (Km,)“ 5.1.2,1 |Outboard panel, Figure 17
) © 0 {5.1.2,1-28a
1 b s tebs . ., i
31 (C»BICL)Q 5.1.2.1 |Outboard panel CgB/CL ratio 17
132 (CL,/CL) 5.1.2.1 [lInboard panel, Figure 17
"C/Z' | Sat.2.1-27
133 (C;B/CL)A 5.1.2,1 [llinboard panel, Figure 17
| 5.1.2,1-28b
134 (Kpy ), 5.1.2.1 |inboard panel, Figure 17
“ . S.1.2,1-28a
135 (Cie/cL)l 5.1.2.1 linboard panel clB/CL ratio 17
254
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SUBSONIC HORIZONTAL TAIL PANEL SiDESLIP VARIABLES .
VARIABLE DEFINITION OF DATA BLOCK "STBH"

LOCATION | VARIABLE lm&::ggnlmc RErER o COMMENTS /DEFINITIONS OVERLAY]
1 Zw 5.2.2,1 |}vVertical distance from center . 29
line to the root chord quarter .
choi-d
2 nv 29
i
2
3 77\'0=] 9
4 Z& ‘ . 29
L] L] L] h. L ] 02
5 (cLa)VF 5.3.1.1 |Method of 4.1.3 | 17
6 UNUSED
7 K 5.3.1.1 |Figure 5.3.i.1-25 | 17
8 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
11 L . lHorizontal distance from the CG | 29
; P tc quarter chord MAC of VF
i 12 b4 - |vertical distance from center 29
P line to MAC of VF
¢ 13 aC, . 17 44
1 1 Co o 17
: 2 '
62, «
i 15 Ky 5.2,3.1 |Figure 5.2,3.1-8 17
16-35 (CYB)L.S. Low speed value for Cyg vse @ 17
. 36-55 (CYB/CL)M CYB/'LSat mach vs, a | 17
56 KR, 5.2.3.1 |Figure 5.2.3.1-9 17
57 K, o 17
59 horw 5.2.3.] JAverage height of fuselage above] 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 1 29
; 63 % 5.2.2.1 |Fuselage length 29
64 YA3)! (sc,LB/KV)I 5.1.2.1 |Inboard panel, Figure 5.1.2.1-31] 17
s . 255
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D e L e

VARIABLE DEFINITION OF DATA BLOCK "STBH"

LOCATION VA:"::;E Eﬁsg%gnlmc Rgggggs COMMENTS /DEFINITIONS OVERLAY
65 YA31¢ (Bch/Kv) 5.1.2,1 |Outboard panel,Figure 5.1.2.1-31} 17
66 YA30A Kmg 5.1.2.1 |Figure 5.1.2,1-30a" 17
€7 YA29 Cop/" 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 Ach/(e 5.1.2.1 [|Figure 5.1,2,1-30b 17
tan Ac/h)
70 YA283 (cla/CL)A 5.1.2.1 |Figure 5.1.2.1-28b 17

C 7 YA28A K, 5.1.2.1 [|Figure 5.1.2,1-28a 17
72 dBA Body diameter 29
73 UNUSED
74 UNUSED
75 UNUSED

76-95 . /6.5 15.1.3.1 |Low speed c,. /¢, 2 17

nB L [ ] L ] L ] nB L

: t.S. _
6=11 €, * 17

9 .5 oy 7

116 (AEff)V So}oln‘ Eqno 50301"-a '7

17 (1+30/38)%4 5.4.1 Sidewash term 17

q,/4, , 4 '

.‘8 ok 5030‘0' F'gure 503.‘."22d 17

‘19 KH 503.‘-' Figure 5.3.‘.‘1‘22C '7

120 AV(B)/AV 5.3.'0‘ F‘gure 5!3.‘.1."223 '7. .

121 AV(HB)/ So3o].' Figure 5.3.‘."’22b ‘7

Ay (8) - .

122 x Effective dihedral angle 29

123-125 UNUSED ' '

126 A(%B/CL)E 5.1.2.1 ]Outboard panel,Figure 17

5.1.2.1-28b
256
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VARIABLE DEFINITION OF DATA BLOCK "“STBH"

T

gﬁ-w—"— R

Y PP, < g 4 Y N o,

LOCATION | VARIABLE ENS/%&'NG Rg:rﬂgg& COMMENTS / DEFINITIONS OVERLAY
127 A(CRB/CL)I 5.1.2.1 |inboard panel, Figure 17
. So l .2. |-28b
128 (CiB’CL)' 5.1.2.1 |Outboard panel, Figure 17
A 5- ‘ 020 1-27
c/2¢ .
129 (Clé/CL)' 5.1.2,1 |Outboard panel, Figure 17
AL 5.1.2.1-28b
: g
130 (KmA)ﬁ 5.1.2,1 |Outboard panel, Figure 17
5.1.2.,1-28a
131 (CQB/CL)ﬁ 5.1.2.1 |Outboard panel Cg_B/CL ratio 17
132 iczB/CL) 5.1.2,1 ;n?ogr? g;nel, Figure 17
C/2| _
133 (ClB/CL)A 5.1.2.1 |lInboard panel, Figure 17
' 5- ] .20 I -28b
134 (K, )l 5.1.2.1 Jlinboard panel, Figure 17
A 5.1.2,1-28a
|35 (CQB/CL)I 5.1.2,1 Jinboard panel CQB/CL ratio 17
'y
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: SUPERSONTC HORTZONTAL TAIL VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "STG"
LOCATION |VARIABLE JENGINEERING O e COMMENTS /DEFINITIONS OVERLAY
1 BETA 8 Mach number parameter 22
: 2 | BOVERT [/tanp . |h.1.3.2 | 22
CNNNT cNa/ (Cua) ho1.3.2 22
Theory
4 BCNA | BCy, b,1.3.2 22
5 CNTHRY (cNa)Theoryu.m.z 22
6 |ovaa oy /A b,1.3.2 22
7 [ cNAl '_cNa §,1.,3.2 |HT pormal force slope, per 22
radian
DELTYT | av. 4.1.3.2 22
DELTDT " 4,1.3.2 |Semi-wcdge angle measured per- 22
pendicular to HT LE
10 TLEI92 [tanA /1.9p 22
11 E E 22
12 cC o 22
13-32 | cNARA [(ey ), | 4e1.3.3 22
33~52 ALPHAJ @, 22
53-72 | cpL (Cp), , 22
K h 73 A2 A, 4,1.3.2 22
; ; 7h 52 s, 4.1.3.2 22
! 75 cvamp | oy o [4.1.3.3 22
% ‘ | 76- | xaccrr [(x_ /cC), Inboard panel 22
i 77 oNTBY  {(Cn ) gy, 22
% Theory
78 XACCRE [(x_ /¢ )y Outboard panel 22
| 79 cow Coy 22
80 Cpg Cog HT zero lift drag coefficient 22
. 8‘! DRAGC | s Co [ R ] 22
l c 2P+
82 P P 22
83 CF@ Cf¢ Outboard panel 22
84\ CFl Ce, Inboard panel 22
: \ 258
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VARIABLE DEFINITION Or DATA BLOCK "ST3"

Location | VARIASLE EN&’:QS‘JNG R?f‘ggg?e COMMENTS /DEFINITIONS govm,w
85 'K RC¢ Qutboard panel 22
86 RN RCI Inboard panel 22
87 OF  |cpg 22
88 CF Cr 22
89 | RecoFF Ry 22
90 RNN R 22
91 CNAZ (CNa)g Gutboard panel 22
92 CNAI (CNa)l Inboard panel 22
93 RiACH | (M) _g 22
94 DETACH 22
95=114 UNUSED
115 DETANG aw 22
116 CNAAST | Cy b.1.3.3 22
117 DETALP A 22
118 CRBW (Cr)Bw 22
i19 seW  [sgy 22
120 ARBW Apy 22
121 TAPBW ;\BW 22
; 122 cLeBw  [(CLe)yy 22
- 123 CRGLV (Cr)g Glove component 22
124 SGLV Sg 4,1,3.2 |Glove component 22
125 ARGLVY Ag 4,1,3.2 ;Glove component 2"
126 BE bE 4,1.3.2 |ctxtension component 22
127 CN1 (Cng/A) ;[ He1.3.2 22
128 CN2 (Cn,/A), | H.1.3.2 22
129 CNAE [ (Cy )¢ 4,1.3.2 |Extension component 22
130 CNAGLV (C”a)g 4,1.3.,2 ]Glova component 22
131 CNABW LSy ) gy, b.1.3.2 22
132 CLEGLV (CLE)g 4,1,3,2 |Glove compon:nrt 22
133 RKL KL 22
134 XACCR % /T 22
259
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B Sraima e o e DTN
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VARIABLE DEFINITION OF NATA BLOCK “STG"

LOCATION | VARIABLE lsNgtaggzlmc REDF‘E‘L‘E:SQE COMMENTS /DEFINITIONS OVERLAY

135 DCMCL  fdf /any 22

136 CMA Cny 22

137 CNCNTI [ [Cy /Cn, Inboard panel 22
. : THEO? I '

138 CNCNT® [Cao/Na Outboard panel 22

139 ' THEO'@ ‘

139 CNATI | (Cy )| |inboard pane! 22

OTHEC
140 CNATE  1( N“THEC) Outboard panel 22
141 RKT T 1 22

260
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SUPERSONIC WING-BODY-HORIZONTAL TAIL PARAMETERS

N e Y Al

VARIABLE DEFINITION OF DATA BLOCK "STP"
LocaTiON | VARIABLE l‘”&a‘gg‘l‘“‘; as%:%ggz COMMENTS /DEFINITIONS OvER| AY
1 1 Cog (Cog)y , 20
! 2-21 | Ay [ (Cm)q o ‘ 28
: 22-41 | cLTB cLTBJJ 28
: 42-61 | coaws [(Cp ) | 28
ﬁ 62 DD )y ' | 28
3
' 63 TRING ' 28
| - 64 RKBW 4.3.1,2 |Figure 4.3.1.2-11 , 28
i 65 KBW Kg (H) 28
{ 66 Kw8 Ky (8) , 8
67 CLAHB [ (CL )y (p) ‘ 28
68 | cLaBH- |(C 28
| Lo B (H) | .
; 69 YT 4,b,1 Figure 4.4,1-67 28
‘ 70 RCREG2 | r, | 28
71-90 1 VWH ‘ IVN(H)J ) A 28
91-110 | DELTAT | &7, ' ' 28
111-130 | GAMMA . (V/zmv.—)T 28
ﬁ 13) KKBW kg (H) 28
i 133-152 | 1ven g () 28
; 153 DXACWB (L\xa'__')wB , 28
: 154 COgweT |(Cpg) oy ' S 1 28
5 155 CogwBY | {Coy)yany 28
f 156 CDPVF
; .(CDO)VF
3
4
;
1
' ' }'
] 3
s
E
3
261
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SUPERSONIC WING-BODY VARIABLES
VARIABLE DEFINITION OF DATA BLOCK "SuB"

LOCATION [ VARLABLE W‘Ng;:‘gg‘l""‘; EE‘::LESQE ' COMMENTS /DEVNITIONS JOVER| AY
| ! UNUSED

\ .

3 XACN (xac‘)N 20

4 cogws | (Cpg)lyip Wing-body zero lift drag coef- 20

ficient

5 0D dBody ; 20,25

6 BETA 8 Mach number parameter 20

7 CLABW (ctu)g(w) 20

/ 0

8 XACBW (Xac. Cf B<“) 2 »25

9 FA ; fa 20

10 cL! Ciq 20

i

11 KBW KB (v) 20,25
32 RKBW l’o3.'02 Figure ‘h3.|.2"” 20,25

33 cLawB | (C ) g 20

34 FH fN 20
35 KwB Kw(g) 20,25

Q 36 XAC Xac/cr 20
f 37 KKBW ke (W) 20,35

38 RLAP 9.; 20
39 XACA 4,3.2,1 |Figure 4,3.2.1-37 20,25

40-59 | GAMMA |%/2nav(r) 20

. cre/2

60 TRING 20,25

61 XCPLN (ch/cr)u - 20

262
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S PP

SYNTHESTS PARAMETERS

H
§ VARIABLE DEFINITION OF DATA BLOCK "“SYNA"
k LOCATION VA;L:&:;E hmgn:ggalmc R 3‘::&3& COMMENTS / DEFINITIONS OVERLAY]
H
! i XCG Xeq Input via NAMELIST SYNTHS
! 2 XwW "
i N B
i 3 v z,
b ALIW (a)),,
5 2¢6 2.6
3 XH Xy
7 ZH 'z
8 ALIH | (a))y
9 v Xy
10 VERTUP
] HINAX |
12 XVF
13 - SCALE
1k v ‘ ]
‘ 15 VF 4 v '
|
|
J.:
{
¢

263
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SUPENRSONIC SPANWISE LOADING COEFFICIENT PARAMETERS
AND HIGH-LIFT AND CGNTROL DRAG VARIABLES

VARIABLE DEFINITION OF DATA BLOCK "TCD"

s ¢ then . meme amo) e e e g

ENGINEERING|

wocation [VARAR " [ Smbn: | sercRencE CCMMENTS,/DEFINITIONS OVERLAY
1-14 col (G/G)l 6.1.5.1 |inboard panel spanuise loading 37
coefficient
15-28 cod (G/<S)G 6.1.5.1 |Outboard panel spanwise loading | 37
coefficient
29-42 | GDFULL (6/s) 6.1.5.1 |Panel spanwise loading coeffici-| 37
ent
L3 GDIH (G/(S)n= 6.1.5.1 |Spanwise loading coefficient at | 37
.92) n
by GD2H  [(6/8), [ 6.1.5.1 37
.707 '
b5 GD3H (6/6),_ [6.1.5.1 37
.383 _
ke GD4H (G/8)y, _ 6.1.5.1 37
0.0
47 KPRM K! 6.1.7 Figure 6.1.7-24 38
L8 UNUSED
49-58 DELCDF Acdf 6.1.7 Figure 6.1.,7-22 38
J
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C i e . RO

TRANSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL STABILITY VARIABLLS
VARIABLE DEFINITION OF DATA BLOCK “TRA"

LOCATION V‘S'A‘Afé‘ ENS?LT&ES)TNG ng:;ES@E COMMENTS /DEFINITIONS IOVERLAY
1 CLALL (CLu)M=I.h 4,1,3.2 |JLift curve slope at M=1,4 24
2 2WC Z /c 35

wow
3 'K. k 24
] MACH M Mach number 24
5 MFB@ (be)A=0 h,1.3.2 |Zero sweep force break Mach No, | 24
Figure 4.1.3.2-53a -
6 MFB be 4.1.3.2 |Force break Mach No., Figure 24
. b,1.3.2-53b
7 AgC alc 4,1,3,2 24
8 " CFBCT cLafb/' 4.1,3.2 {Figure 4.1.3.2-54a 24
. (cLufb)T
9 BETAFB Bea F.rce break mach parameter 24
10 CLAFBT (cﬁ?fb)T h.l,3.2 Total wing (cLufb) 24
1] AC Z/cw 35
12 CLAFB (CLG)fb bo1.3.2 JLift curve slope at Mey 24
13 CLAA (cLa)a b,1,3.2 JLift curve slope at M =M +.07 | 24
14 BAC b/c L,1.3.2 24
15 CLAB (cLa)b 4,1.3.2 |Lift curve slope at Hbaﬁfb+.lh 24 _
16-20 MT My Mach interpolation in transonic | 24
21-25 CLAMT (cLu)ﬁT Lift curve slope intery slation 24
table at “T
26 DJ SJ 35
27 cl c, b,1.3.4 |[Aspect ratio classification 24
28 ARATIQ | A(128) | 4,1.3.4 24
(l+cljx
cos A
29 BUY (1+¢ SRiax | b.1.3.4 24
cos Ao '
.8
2
30 cLmAxe | (cp ) bo1.3.4 24
M=,% »
31 ACLBAS l(ag, ) | h.1.3.4 ]Figure 4.1.3.4-25a 24
Lmax
Base
» 265
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A J

VARIABLE DEFINITION OF DATA BLOCK “TRA"

LOCATION | VARIABLE 1‘"3%3{’“5 REPE R COMMENTS /DEFINITIONS OVERLAY
32 DACMAG (Aachax) h,1,3.4 |Figure 4,1,3.4-21b 24
M=,6 :
33 c3 Cy bo1.3.4 |Figure 4.1.3,4-26b 24
34 DALCM Aachax bo1.3.4 |Figure 4,7,3.4-21b 24
35 DCLMAX aCy . bov.3.4 |[Figure 4,1.3.4-22 24
36 ALCLME J(ae ) | h.1.3.4 2k
Lmax
M=,6 :
37 ALCLMT lac, h.1.3.4 [Wing angle of attack for max 24
max lift
38 CLMAXT | Cppax 4.1.3.4 |Wing max lift coefficient 24
39 RLCAFF Rl 210
4o RNN RN 24
Y RL L 24
42 CF Ce Skin friction coefficient 24
43-57 | cow2 Couy 24
58-66. UNUSED
67 cow pr 2l
68 COF Cof "
69 DQEQ Aq,’;vo 35
70 cLaws (e, ), 24
M=,6
o bl Pt :
73 | coows (cBhst 2
74 cMows (CMO)VB
75 CoOWBT | (cp) 35
76 coBs | cp2 ¥ET z
77 cowd | D, 24
78 cogs ‘CDO)Body Body zero lift drag coefficient | 24
79 COF8 (Cof)Body Friction drag coefficient 24
80 cops (CDP)Body Pressure drag coefficient 24
81 CDBFIG | Cp, /(d, /d] 24
82 DCNA (dCN/ aM; 1.4 " :
266
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¥
H
z VARIABLE DEFINITION OF DATA BLOCK "TRA"
i
ﬁ LOCATION v‘,ﬂk‘,fés IENS,LTE,!O?NG Rg:;ﬁg& COMMENTS /DEFINITIONS OVERIAY
83-88 XMV : 25
; - % 25
% 89-94 XACV xaC/CL
; 95 xacWw | X, /(c/h) 25
% 96 DELXAC AXOC/C';; 4. 4.2 Figure 4,4,2-28 . 25
: { 97-104 | xacp 25
105 XAC . 25
T ' 25
106 xacsw | (x, /C) _
; B (W) o
: 107 XACWB (Xac/cr) |
w(8)
t
| 108 UNUSED
|
;
|
5
i
4
i
i;
£
i
[
&
267
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' \
!
| TRANSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL GTABILITY VARIABLES
OF HORIZONTAL TAIL
VARIABLE DEFINITION OF DATA BLOCK "TRAH"
LOCATION | VARIABLE IENSC;:’!:A*:(E)RJNG REFEREQCE COMMENTS /DEF*NITIONS OVERLAY
‘ 1 CLAIQ» (cLu)M=l.# T.1.3.2 |Lift curve siope at M=l.h 24
2 UNUSED ' '
3 K k , 24
; 4 MACH M Mach number 24
! 5 MFB@ (be)A=0 4,1.3.2 |Zero sweep force break Mach No. | 24
! Figure 4.1.3.2-53a
E 6 MFB Mep 4,1.3.2 |Force break Mach No., Flgure 24
: © f4a1.3.2-53b
| 7 YT EVE 4.1.3.2 24
z 8 CFBCT cLafb/ 4,1.3.2 |Figure 4,1.3.2-54a 24
(cLafb)T
9 BETAFB Beg Force hreak mach parameter 24
10 CLAFBT (c,_afb)T 4.1.3.14 Total wing (CLGfb) 24
11 UNUSED i .
12 CLAFB | (CL ) gy 4,1.3.2 |LIft curve slope at Mg 24
13 CLAA (€L ), u.l.s.g Lift curve slope at M_=Mc +.07 24
14 B@C b/c h,1.3.2 ' 24
15 cas  [(c ), | 4.1.3.2 [Life curve slope at M Mgt b | 2
16-20 MT My ' |Mach interpolation in transonic 24
~1=25 CLAMT (cLa)MT ; Lift curve slope interpolation 24
_ . _ | Jtable at My
26 UNUSED | ‘
27 ¢ c, 4.1.3.4 |Aspect ratio classification 24
28 ARATI® | ~-7(128) | b.1.3.4 ' 24
1+C, P
‘ cos A ‘ '
29 BU4 (1+¢ )Rx | 4.1.3.4 24
cos Ao
L] B
30 cLMax6 | () | 4e1.3.H 24
' M=.6
31 ACLBAS (acL ) | 4.1.3.4 |Figure 4.1.3.4-25a 24
max
Base
5 268
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e e o 2N F T

v e a1 e S g St

VARIABLE DEFINITION OF DATA BLOCK "TRAH"

ENGINEERING

tocaTion [ VA E (e O] cerarcom. COMMENTS, / DEFINITIONS OVERLAY
32 DACMA6 |(aag, ) |4.1.3.4 |[Figure 4,1.3.4-21b 24
Lmax
33 €3 C3 ho1.3.4 |Figure 4.1.3.4-26b 24
34 DALCM  |Bag, 4,1.3,4 |Figure 4.1.3.4-21b z4
max .
35 DCLMAX Achax b.1.3.4 Figure 4,1.3.4-22 24
36 ALCLM6 |(a ) |4.1.3.8 24
Lmax
. =,6 4
37 ALCLMT agy 4,1.3.4 {H.T. angle of attack for max 24
max lift .
38 CLMAXT | Cppx 4,1.3.4 |H.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 CDW2 oy ‘ 24
58-66 UNUSED
C
6; cow CDW 24
6 COF Df 24
69 pQzQ | 44/a, 35
70 cLave |L(cL )] 21
M=,6
71 caws | Ctaw(s) 26
7
72 cLasw | “Laug(y) 25
73 CoowB (coo)WB
74 cMOWB (C"o)wa
75 ~ | UNUSED
76 co8B Cop 24
78 CDEB (CDO)Body Body zero lift drag coefficient| .
79 CDFB (CDf)Body Friction drag coefficient 24
80 COPB (cDP)Body ) Pressure drag coefficient 24
81 COBFIG |Cp,/(d,/d] "
82 DCNA  [(dCy/dM), | 24
269
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% —
VARI, BLE DEFINITIOM OF DATA BLOCK "TRAH" -
LoCATION | VARIABLE |ENGINEERING] = Dot C O COMMENTS / DEFINITIONS VERLAY
83-88 | xmv ' 25
89-94 | XAcv xac/c;_'g_ 25
95 XACW X,/ (c/4) 25
96 DELXAC AXac/C""j 4, 4,2 Figure 4.4.2-28 . 25
97-104 XACP ) 25
105 XAC . . 25
106 XACBW (xac/c r) . 25
B (W)
107 xacws | (x_ /T ) : v | 25
' w(8)
108 CogH  |C 35
° S LT
;
é
E 270
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SUBSONIC TRIM VARIABLES FOR CONTROL DEVICE ON WING OR TAIL

VARIABLE DEFINITION OF DATA BLOCK "TRM"

LocaTION [ VAR L N ey Ol aerercOM, COMMENTS /DEFINITIONS OVERLAY
1~-20 ALPHA ;e 38
21 NTRIM 38
22 TSTEP =1, for lack of control moment 38
=2, for (X>QC
max
¢
\
271
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L i et e e s el

SUBSONIC TRIM VARTABLES FOR AN ALL MOVABLE HORIZONTAL STABILIZER

VARTABLE DEFINITION OF DATA BLOCK “TRM2"

LOCATION "A'zr:éi EN_rS',,TSé’i'"G REI:QLESQE COMMENTS / DEFINITIONS JOVERLAY|
21 NTRIM 38
22 TSTEP =], for lack of control moment 38

=2, for a>ag,
max
o
{
|
272 . }
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E
’ TRANSONIC KEGHTL-EFDSAND= CONTROL VARIABLES
3 VARTABLE DEFINITION OF DATA BLOCK “TRN"
? :
LocATION | VARIABLE |ERCIEERING] oreraare | COMMENTS /DEFINITICNS -%ovsmm
: ] ENCEPE ZCP . 40
4 2 YH YH _ . Lo
i 3 ETAQRS n(qH/q) Tail effectiveness for body Lo
} . Imounted horizontal tails '
: ] CLDELC Cy - fRolling effectiveness of . 40
E 6 ‘thorizontal tail M < 1
Z 5 CLDALC Cq Rolling effectiveness of Lo’
{ $ horizontal tail, M > 1
{ 6 KBH
i 7 KHB
i
:
?
1
3
-k
-
&
. i}‘
; 2
.
? 3
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A A MR I e
ladlod deat®

TWIR VERTICAL TAIL INPUTS
VARIABLE DEFINITION OF DATA BLOCK " T¥7

VARIABLE |ENGINEERING

DATCO
tocaTion [V ARt T MEOL | REFERENCE COMMENTS / DEFINITIONS OVERLAY]

1 | 8w by input via NAMELIST TVTPAN

2 BV b,

3 BDV 2r

4 BH b,

5 sV 'Sy

6 VPHITE | 4. _

)
7 VLP b v
8 rig Z,

274
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VENTRA PENCINPUTVARIABLES
VARIABLE DEFINITION OF DATA BLOCK "VFIi"

LOCATION | VARIABLE 'ENS,';’EST"G] RED;?LES& COMMENTS /DEFINITIONS OVERLAY]
] CHROTP | €, Input via NAMELIST VFPLMF
2 SSPNGP | b /2 | '
3 SSPNE b*/2
; ' SSPH b/2
X 5 CHRDBP | €,
6 CHRODR c,
7 SAVS| (Ax/c)|
8 SAVSH (Axlc)a
9 CHSTAT | x/C
» 10 UNUSED
| n TWISTA 8
12 ssPNDD | (b/2)¢, b
13 DHDAD! v
,
14 onogon ' f
15 TYPE
16 igve t/e . Input via MAMELIST VFSCHR
i 17 DELTAY | aY
i }8 xove  |x/e)
2 | ‘9 cLi Ce ;
; ; 20 ALPHAI o
éﬁ : 2}-40~ CLALPA | Cp
£ . 41-60 | cLMAX Cy
; ' ! max
: 61 "] Cmg
| 62 LERI (R.¢),
| 63 LERS  [(R )y
( 64 CAMBER
‘ 65 | TovCE |(t/c)y
:6 ygveg (x/c)maxo
7 cMBT [ (Cn )y |
68 | etmaxe J(cy ) | +
€9 CLAMZ | (Cp ) yuo
275
- A . S TSN e -



http://www.abbottaerospace.com/technical-library

—— Ay w e

VARIABLE DEFINITION OF DATA BLOCK “VFIN"

tocation [VARAR NG NEOL | pereRence COMMENTS /DEFINITIONS OVER: AY
70 TZEFF (t/c) g g Input via NAMELIST VFSCHR
A KSHARP K

72-91 XAC ac
92 ARCL

93-94 UNUSED

u5-114 | SUWB Sy (wB)

115-134 | svB Sy (8) '

135-154 | SviB SV(HB) _
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VERTICAl=TATLERENRUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “VTIR"

LOCATION | VARIABLE ﬂ‘”gﬂ‘gg‘t""c AP EReor COMMENTS / DEFINITIONS OVER(AY
1 cHROTP | €, Input via NAMELIST VTPLNF
2 ssphge | b _x/2
3 SSPNE b*/2
4 SSPN b/2
5 CHRDSP | €,
6 CHROR c,
7 SAVS (Ax/C)|
8 SAVS@ (AX /c)a
9 CHSTAT | x/¢
o | UNUSED
N TWISTA 8
12 SSPNDD | (b/2)v,
13 DHGAD! Vl
h DHDADS Va
15 TYPE Y
{ 1o T4VC t/c Input via MAMELIST VTSCHR
: 17 DELTAY | aY
§ 18 e |ove)
% 19 cLi Ce,
g 20 ALPHAI a;
‘_ 21-40 | cLALPA | Cp
! m-60 |cwmax | ¢y
! 61 e ¢
§ mg
5 62 LERI ( RL'E) |
{ 63 LERG (R ),
¢ 64 | camBer e
¢ 65 Toved | (t/c),
: 66 xgveg [ (x/C)
3 67 caT [ (Cn)g °
é 68 cLmaxt [ (Co . )yg
; 69 caMg  1(Cy ) g Y

Ao e W S
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VARIABLE DEFINITION OF DATA BLGCCK "VTiIN"

lOC'Ah.ON V‘:'A“jslf ‘NSC'YL:";E)"“NC’ F(ch'gzgggf- COMMENTS / DEFINITIONS OVERLAY
70 | TcerF | (e/e) e Input via NAMELIST VTSCHR
71 KSHARP K
72-91 XAC ac
92 ARCL
43-94 UNUSED
95-114 |. SVWD Sy (WB)
IAI 5-134 Sv8 SV(B) V
135‘]51’ SVHB SV (HB)
278
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K

P —e .. T e e o e NG
14
;
t
% SUSSONIC WING-BODY VARIABLES
i VARIABLE DEFINITION OF DATA BLOCK "4B"
i
% LOCATION V“:‘:‘A&lf kNS"T;(()Rx'NG ,,3‘;;%3?; COMMENTS /DEFINITIONS OVER! AY|
{ ! UNUSED
i 2 KH(B) interfercnce factor of wing on 7
! body o
3 KB(W) l?tcrfcrencc factor of body on 7
wing
4 (¢ ) ' Lift curve slope of wing in 7
aW(8) presence of body
5 (cy )B(W) Lift curve slope of body in 7
¢ presence of wing o
6 (CDO)VB Wing-body zero-lift drag 7
; k() ' 7
kg (w) 7
n CLidye 7
12 (xac/a\le 7
13 (X, /g . 7,25
g 14 (! /ere) el 7,25
’ '3 (X c/eredghao 7,25
i 16 cmoua ' 4.3.2.1 Wing-body zero-lift pitching moment 7
i 17 (CDO)NB Wing~body zero lift drag 7
{ coefficient
: 18 Rug 7
: 19 RLg 7
5 20 (CLpax?y Wing~body maximum 1ift 7
; 21 {ac ) Wing-body angle of attack of max| 7
; Lmax”WE Vife
/ 22 2 wB (20) 8 (44) 7
i 23 wB (21)#8(43) 7
;' 24=39 UNUSED
|
:
t
279
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P

SUBSONIC WING-BODY-TAIL PARAMETERS
VARIABLE DEFINITION OF DATA BLOCK "WBT"

tocation | VATAR € Ermeor O] asrcom  COMMENTS /DEFINITIONS oveata]
| KH(B) interference factor for H.T. 10
: in presence of body
2 KB(H) interference factor for body in 10
presence of H.T,
3 (c ) H.T. 1ift curve slope in 10
a'H(8) presence of body
b (cLa)B(H) Body lift curve slope in 10
presence of H.T,
5 | UNUSED o
6~25 () 10
26~45 (ACLT)J - | Ean. 4.5.1.2-b, third term 10
46-65 (v/Znuvr).!L Non-dimensional vortex strength | 10
of tail :
66 (cno) VIA VERTICAL & VENTRAL CDO 10
67 Co0) gy | | 10
68-87 'VB(H) Interference factor for body on| 10
H.T. '
88-10; (Cme) ¢ _ 110
108 : y 10
109 LW io
110-129 (CLyp), Lift of tail in presence of body| 10
: 130-149 (c ] Effect of body vortices on tail | 10
| Lve () ife
150 AKHBI ' 10
151 AKBHI 10
152~155 UNUSED
!
i'
|
{
1 280
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WING INPUT VARIABLES
VARIABLE DEFINITION OF DATA BLOCK “WGIN"

LOCATION VA:':A:‘EIE WENgl';JgEORlsNG 33258& COMMEN!S/DEF"‘*JINONS . lovertay
] CHRDTP c, Input via NAMELIST WGPLNF
2 SSPNEP | b */2
3 SSPNE b*/2
4 SSPH b/2
5 CHRDBP Cy
6 CHROR c,

7 SAVS | (AX/C)|
8 SAVSH (Ax/c)z
9 CHSTAT X/C
10 UNUSED
n TWISTA 8
12 SSPNDD | (b/2)y,
13 DHDADI V| ‘
14 DHDAD@ Vg +
15 TYPE
16 T@VC t/c Input via NAMELIST WGSCHR
17 DELTAY AY
18 xove | (x/e) ‘
19 cLi C"i |
20 ALPHAI “;
21=40 CLALPA | Cp
«+1~60 CLFAX clméx
61 cHg Cng
62 LER! (R )|
63 LERE (* g
64 CAMBER
65 Taves | (t/c)y
66 xgveg [ (x/C)
67 cHgT (Cmo)o °
68 cLmaxL (€, D uag
69 cLamg  1(Cy )y g ¥
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‘WWM@;A:.@@WW:%..uw...::« RO T OIS AR R OF 3 S LU R

VARIABLE DEFINITION OF DATA BLOCK “WGIN"
I | LOCATION | VAR AL b NG I e acE COMMENTS /DEFINITIONS OVERLAY
70 TCEFF | (t/e)gpe Input ‘via NAMELIST WGSCHR
7 KSHARP | K
72-91 | xAc ac
92 ARCL
93 YCM (Y/€) 1 ax
94 CLD (CL)Design
E (Transonic?
3 95-100 | SL@PE s, Y
1 101 DWASH
e
P
i
|
i 282
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APPENDIX D

[~ 0= reanates o Sapiy ]

USER KIT

TR YT

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.

Fhe 1P g aaip vty

No attempt has been made to s: .gle out those variables which must be

defined (or, conversely, not input) because of the enormous number of vari-
able input combinations available. It is the responsibility of the user to

assure that his data deck follows the description and limitations described

in this user's manual, the method implementation manual (Volume Il) and the

Datcom.

sy

I e i g g e

In using these sheets, the limitations and requirements of namelist

inputs (discussed in Appendix A) and of each namelist/control card (Sec-—

o

o . tion 3) should be observed. Through each variable is assigned a separate
b ' 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 lcng as the namelist coding rules given in

i v Appendix A are observed.

L S S § I Yo d S s

g WL A e

i‘ Coineay b5
KRl vy % E T ALy
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-

v i g s

§

]
|4

GROUP I INPUTS

NUMBER UF 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 (NALPRA 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:
{FOR LOGP = 1, NALT MUST EQUAL NMACH)

EQUIVALENT SAND RCUGHNESS OF SURFACE
REFERENCE AREA

LONGITUOINAL REFERENCE LENGTH
LATERAL REFERENCE LENGTH

(1) VARY h & M, (2) VARY M, (3) VARY h

285

e o vt W Y TNTRS

e it

1-10 B

H-20

3
$FLTCON

14[516777819'0711213'4°5T6 7" 8

 NMACH= _

N MACH{ 1=

VINF(T)=

NP AUt -~ A e

“NAUPHA=

ALSCHO ()= . "

RNNUB ()=

P}Nr(l);

FINFL)=

HYPERS=

STMACH=

JSMACH=

TR=

WT =

T CAMMAS

100P=

$END

_SOPT INS |

ROUGFC=

L SREF=

CBARR= .

BLREF=

$EMND .

e P i

o~ PP

NOTES:

Leave Unused Columns Blank
Al tnputs require decfmal point, efther -X.XX)

Refer to users manual (Vol
varfables. (Volume I) for complete

Column T must be blank.

s
coding rules. ee Appendix B of Voly

E

el s eLegte? e o
O O the dn e T

[ORPEE NI W £
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T Ta1-%0 51— 60

61-70 T 71-80

T T

01 .23a567,80.0 1234567 890.1.2734.56,70[9[0/1[2[3[a]56/7183[0}

e bt P

" S "

—t PP

e  —— - _—A4
— N . P |
————— s s PO o bas .
N — —da e e et e .
. —a . i N |
{. XXX or =X . XXE-YY,
lete description of all
Yolune 1 for namelist
[
e EES——- - e e
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A R I R SR W T A R o e LIT AT 10

e am———m e - o

GROUP 11 INPUTS

ngxmnmt c.geA LOCATION (MRC) ;gg- o
VERTICAL C.G. LOCATION - R —
LOMGITUDINAL LOCATION OF THEORETICAL WING APEX X
VERTICAL LOCATION OF THEOREJICAL WING APEX TWo
WING ROOT INCIDENCE , “ALIWa n e
LONGITUDINAL LOCATION OF THEORETICAL H.T. APEX X R .
VERTICAL LOCATION OF THSORETICAL W.T. APEX IAm "
H.T. ROOT INCIDENCE “ALIA= N N
LONGITUDIRAL LOCATION OF THEORETICAL V.T. APEX XV= USSR
LONGITUDINAL LOCATION OF THEORETICAL V.F. APEX XV = ———
VERTICAL LOCATION OF THEORETiCAL V.T. APEX Iv= n R
VERTICAL LOCATION OF THEORETICAL V.F. APEX Vis - N
SCALE FACTOR SCALE= - —
.TRUE.FOR V.T. ABOVE REF. PLANE “VEATUP= —————
LONGITUDINAL LOCATION OF H.T. HINGE AXIS T MiHAX= P N
L..!‘! ND e e
8QO0Y R —
MPBER OF LONGITUDINAL STATIONS N o
LONGITUDINAL DISTANCE OF EACH STATION (NX VALUES) X{1)=", AR -
CRGSS-SECTIONAL AREA AT EACH STATION (NX VALUES) 0 o " -
LENGTH OF PERIPHERY AT EACH STATION (NX VALUES) A
PLANFORM HALF-WIDTH AT EACH STATION (NX VALUES) ‘R )= — m——
UPPER BODY SURFACE Z COORDINATES (NX VALUES) T L)m
LOWER BODY SURFACE Z COORDINATES (NX VALUES) )=, —————
MOSE TYPE: 1} CONICAL (2)OGIVE RGBS Em
TAIL TYPE: (1) CONICAL (2)06IVE “STAIL= . —
BODY NOSE LENGTH TN - -
Ne= o
B0DY CYCLINDRICAL SECTION LENGTH LA
NOSE BLUNTNESS DIAMETER oS N
My CALCULATION TYPE N LT PEm oo PSS
METHOD TYPE: (1) EXISTING {2) JOERGENSON METHOO= N
_ijNO N L . ——
NOTES: Leave Unused Columns Blank
- - A1t {nputs roquin decimal point,
Refer to users manual (Volume I)
varfables,
Column 1 wust be blank. See AppmJ
coding rules.
287
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T 7 Y T W A, TP, - i e 71

PPN i o e
e e, A P o A PP decdhordinondn .
-~ e Ao A A Py i .
e o A e " e b v Aredbnsschmacdion,
ia P o o
- Ak — b o o~
 —
o .
st wind
- e - - A
. A P o~ P " P
P . " e o P A
. e d e s " & P
Py . Py P " A o A P "
i o e -
N o P
e b,
e -~ o A -~ A " "
. " A P "
4 e A i N " a e
H A o -~ A i
!
H U A " Py A
e
i N N "
4
Aneendandin. " P A A -
P P "N .
P P - A P P -
- e
{
. o
. — A "

3

ieint, efther -X.XXX or -X.XXE-YY,

I

'ro 1) for complete description of all

!
) Appendix B of Yoluse I for namelist

b
:.
]
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- PLANFORM TUPE: (1) STRAIGHT (2) DOUBLE DELTA (3) CRANKED

[y

GROUP 11 INPUTS (cratinued)

1=10
] 4/3578980 112

11-20 1 21-30 i -40
DAGHROE 4 ? A L]

PO

TIP CHORD

OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PAMEL SEMI-SPAN

CHORD AT BREAK-POINT
D

oot

ROOT CHOR

INBOARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE
REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT

P UG N

THIST ANGLE

OUTBOARD PANEL SEMI-SPAN WITH DIHEDRAL

INBOARD PANEL DINEDRAL ANGLE

OUTBOARD PANEL DIHEDRAL ANGLE
(2) DOUBLE DELTA (3) CRANKED

PLANFORM TYPE: ({)) STRAIGHT

TIP CHORD
OUTBOARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEORETICAL PAYEL SEMI-SPAN

CHORD AT BREAK-POINT

ROOT CHORD

IKBOARD PANEL SWEEP ANGLE

OUTBOARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLES INPUT
TWIST ANGLE

OUTBOARD PANEL SEMI-SPAN WITH DINEDRAL
INBOARD PANEL DINEDRAL ANGLE

OJTBOARD PANEL DIHEDRAL ANGLE
FUSELAGE AREA BETWEEN MACH LINES
EXTENDED FUSELAGE AREA BETWEEN MACH LINES

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

JARTLEWN

SSPME::

"y

SSPN=

CHROS8 P=
CHRDR=

B oV R SN

SAVS =

AVSP=

CHSTAT=

TWISTA=

§$SPNDD=

DHODAD I =

HOADQ=

“TYPE=

sHa(1)=

SEXT(1})=

o’ .
RLPH(1)=

“$END

289

NOTES:

Leave Unused Columns Blank
ATl fnputs require decimal point, sithe

Refer to users manual (Yolume 1) for ¢
variables.

Column 1 must be blank. See Appendix 8
coding rules. .

el

[ R as iR, M
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e " P PR N
e P P - A "
P
[P o~ " o N N
- " N - " o . o -
" e N -~ "
A
i e
e s i i A o A "
n T
e N P vk
- Sochd "
N " N " "N PP P
e e " ~ " - o N
P & "
e P "N e
e A A P A
-~ i o A P
e PP - A A
b
- A A
b P St
A "
i A

either -X.XXX or -X.XXE-YY.

for complete description of all

dix B of Volume I for namelist
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€ICUP 1T IHPUTS [continmusa}

TIP CHCRD
QUTECARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THECRETICAL PANEL SEMI-SPAN

€030 AT BREAK-POINT

RCOT CHORD

1SCARC PANEL SWEEP ANGLE

OUTZOARD PANEL SWZEP ANGLE

REFEREMCE CHORD STATION FOR SWEEP ANGLES INPUT

PLALFCAM TYPE: (1) STRAIGHT (2) DOUBLE DELTA (3) CRANXED)

EXPOSED PANEL AREA BETWEFN MACH LINES OF WING
EXPOSED PANEL AREA NOT INFLUENCED BY WING OR H.T.
EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T.

TIP CHCRO

CUTEQARD PANEL SEMI-SPAN

EXPOSED PANEL SEMI-SPAN

THEQRETICAL PANEI. SEMI-SPAN

CRCID AT BREAK-POINT

RCOT CHORD

IHECARD PANEL SWEEP ANGLE

CUTZCARD PANEL SWEEP ANGLE

REFERENCE CHORD STATION FOR SWEEP ANGLE INPUT

PLANFCRM TYPE: {'} STRAIGHT (2) DCUBLE DELTA (3) CRANKED

EXPOSED PANEL AREA BETWEEN MACH LINES OF WING
EXPOSED PANEL AREA NOT INFLUENCED BY WING OR H,T.
EXPOSED PANEL AREA BETWEEN MACH LINES OF H.T.

291

1=10 T n-20 "1 " 2i-30 _ !
1121548871890 12345678901 2345678901
3VYYIPULNF N N
L CHRUTFP= s .
$SSPI'DP= ——
SSPHNE= .
SSPN= ke o
CHRODS P=_ .
CHRDR= L
SAVS = N
SAVSD= N —
_CHSTAT= .
TYPE= ) " " .
SVw8 (1 )=

5va(i)=

SVAB I I )= N . N

SEND -
SVFPLNF .
T CHRDTP=_ —
SSPNRP= . -
SSPNE= -
SSAN= . —
CHRDS b= TR e i
" CHROR= N s
SAVSIi= .
SAVSO= . . —
CHS AT= .
TYPE=
Svwsa (4 7 e -

SVBLiIe —

SEND.

MOTES: Leave Unused Columns Blank
All inputs require decimal point

Refer to users manual (Volume I
varfables.

Column 1 must be blank. See Appd
ceding rules.

2 R AR D A
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i v S~ 50
’ 7 ” O WA W R AW Y W RL M 37

T e —
10 374567.81970[1,2345678501 333567890

a St -

- N N A -~ "
P -~ e A

a " P

— -~ P -~

Ak o~ A i,
-
- e
—es . e

et PP

i, " PPN

— —— " PO
— " PN - St

prar

PP

lank
fmal point, either -X.XXX or -X.XXE-YY,

(Yolume I) for complete dascription of al}

. See Appendix B of Volume I for namelist
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GROUP 11 INPUTS (continued)

MAXIMUM THICKNESS (INBOARD PANEL)

. DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD

- ’,’/l

CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL)
DESIGN LIFT COEFFICIENT -

ANGLE OF ATTACK AT DESIGN LIFT COEFFICIENT

SECTION LIFT-CURVE-SLOPE (NMACH VALUES)

SECTION MAXIMUM LIFT COEFF!CIfNT (NMACH VALUES)

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

LEADING EDGE RADIUS (OUTBOARD PANEL

-TRUE. IF CAMBERED AIRFOIL :

MAXIMUM THICKNESS (OUTBOARD PANEL)

CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (OUTBOARD PANEL)
MAXIMUM LEFT COEFFICIENT AT MACH EQUALS ZERO

SECTION LIFT CURVE-SLOPE AT MACH EQUALS ZERO

PLANFIRM EFFECTIVE THICKNESS RATIO

SHARP-NOSED AIRFOILS WAVE-DRAG FACTOR

SURFACE SLOPE AT 0%, 20%, 40%, 60%, 80%, and 100% CHORD
ASPECT RATIO CLASSIFICATION FACTOR

SECTION AERODYNAMIC CENTER
DATCOM METHOD FOR DOWNWASH:
MAXIMUM AIRFOIL CAMBER
CONICAL CAMBER DESIGN LIFT COEFFICIENT

fYPE 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)

1, 20R 3

PRI ‘

1-i0 11-20 21-30 3-40_

§L234567890123456789:012345676890 1 234[26[78,9¢

SWGSCHR

_Ieve=

DELTAY=

X@vC=

Cll= A

ALPHAT =

CLALPA ()=

CIMAX (1) =

e " " "

LERI =

LERD=

CAMBERS. X

TQVCO=

XOVCoO=

CMQ T =

CLMAX (=

CLAMD=

TCEFF=

KSHARP=

SLOPE (V)=

ARCL=
“XAC(1)=

OWA S H =

YCM=

CLD=

TYPEIN=

NPTS=

XCORDA(T)=0 v

P

“YUPPER(I)=0 .

LOWER- SURFACE ORDINATES (NPTS VALUES)

Y LOWER(1)=0 ...

MEAN LINE ORDINATES (NPTS VALUES)

MEAN(1)=0 .,

Py

THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

dvmedvomndhusmsiuerihmaln e e

THICK{1)=0. .

$END

293

NOTES: Leave Unused Columns Blank

A1l inpyts require decimal point, either -X.X

Refer to users manual (Volume I) for complet
variables,

Column ) must be blank.

See Appendix B of Vo
coding rules. ’

-
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2-80

u-40 |~ 41~% 31~8
T80 Za4seT s

U S UG S PO W Wy

0 T 61-70 T
56T 89, 23545678901234567690,1234%¢7890

e e A -~ i - pvdhmsdin
o o b - -~ A P "
. e -~ e A ~ P A st
" ~ e “
smedviardniy N " A Avesliiin o
e A o " " -
P n . A
b e eleurr e
PP P PUDEIP U e
- PP o PO Ao ks
A - . A A, - A Avedhandinuh
A r—y o A , PO rtmrirandendumipdon
- A - Py - - A
& ey P A
e & elhoacpeendh " N = .
e e - e ety
i o A ~
P A e A A
. a~ & A, e
nacdemudimien b " S - Ancites Al
e " e Py . P
- N dmdheefumn, " . P
reberiion. P o~ b, " N A timarh
o Astomartin PP e,
- e A
A s e . " e -~
ol A . A
N - s hmugain, PP

{ther -~X.XXX or -X.XXE-YY,

or complate description of all

Ix 8 of Yolume I for namelist
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GROUP 1T INPUTS (continued)

MAXIMUM THICKNESS (INBOARD PANEL)
DIFFERENCE IN ORDINATES AT 6.00% AND 0.15% CHORD

CHORD LOCATION AT MAXIMUM THICKNESS (INBOARD PANEL)

DESIGN LIFT COEFFICIENT

Cli= TN

ANGLE OF ATTACK AT DESIGN LIFT COEFFICIENT
SCCTION LIFT-CURVE-SLOPE (NMACH VALUES)

AUPHAT=" "~ -
TALPALI )= o

SECTION MAXIMUM LIFT COEFFICIENT (NMACH VALUES)

SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (INBOARD)

CIMAX (1 )= -

LEADING EOGE RADIUS (INBOARD PANEL)

=M= - * —
LER | = N . —

LEADING EDGE RADIUS (OUTBOARD PANEL)

LERD=

«TRUE. IF CAMBERED AIRFOIL

MAXTMUM THICKNESS (OUTBOARD PANEL)

CHORD LOCATION AT MAXIMUM THICKNESS (OUTBOARD PANEL)
SECTION ZERO LIFT PITCHING MOMENT COEFFICIENT (OUTBOARD)

SECTION LIFT-CURVE-SLOPE AT MACH EQUALS ZERO
PLANFORM EFFECTIVE THICKNESS RATIO
SHARP-NOSED AIRFOILS WAVE-CRAG FACTOR

ASPECT RAT10O CLASSIFICATION FACTOR

SECTION AERQDYNAMIC CENTER

MAXIMUM AIRFOIL CAMBER

CONICAL CAMBER DESIGN LIFT COEFFICIENT

TYPE OF AIRFOIL COORDINATES: (1) COORDINATES (2)MEAN & THICK

MUMBER OF SECTION INPUT POINTS (50 MAX)
ABSCISSAS OF INPUT POINTS (NPTS VALUES)

UPPER SURFACE ORDINATES (NPTS VALUES)
LOWER SURFACE ORDAINTES (NPTS VALUES)

MEAN LINE ORDINATES (NPTS VALUES)
THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

CAMBER= N ' N
T1OVCO= . N :

XOVCR= N N
CMQT= .

TETARE= —— =

TCEFF= ——— e

KSHARP= N

YUPPER() )=0.. ——

YUOWER(1.)=0 s \

MEAN(1)=0.,

TRAICKTI)IZ0 o™ U

[3EnD - N

| =

295

_—...._NOTES: Leave Unused Columns Blank .
A1) {nputs require dectmal paint, efther -X.X

Refer to users manual (Volume 1) for complet
varfables.

Column 1 must be blank. See Appendix § of VYo
coding rules. .

e e o e - o
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er -X.XXX or ~X.XXE-YY.
complete description of all
8 of Yolume I for namelist
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GROUP LI INPUTS (continued)

MRYIMM THICKNESS (INBOARD PANEL)
CHORD LOCATION AT MAYIMUM THICKNESS {INBOARD PANEL )

SECTION LIFT-CURVE-SLOPE (MMACH VALUES)

LEADING EDRE RADIUS (INBOARD PANEL)
LEADING EOGE RADIUS (AUTBOARD PANEL )

MUY IMIM THICKNESS (OUTBOARD PANEL )
CHORD LOCATIOM AT MAXIMUM THICKNESS (OUTBOARD PANEL)

PUANFORM EFFECTIVE THICKNESS RATIO
SKARP-N0SED ATRFOILS WAVE-ORAG FACTOR

ASPECT RATTO CLASSIFICATION PACTOR

st
,,mm»,«?«"‘{'“‘,f YA VIRL

o iy e il Brsiien -

TYPE OF AIRFOIL CONROINATES: () )coommrssmmn 8 THICK
MUPRER OF SECTION [NPUT POINTS (50 MAX)
ABSCISSAS OF INPUT POINTS (MPTS VALUES)

UPPER SURFACE ORDTMATES (NPTS VALUES)

Y UPPER[IIE0

’ . . PP

LOVER SURPACE ORDINATES (WPTS VALUES)

Y TOWER (1 )20 e

PRAR LINE ORD.RATES (WPTS VALUES)

EART =08

TNICIONESS DISTRISUTION ORDIRATES (WPTS VALUES)

Y HICK{T1 )20

U S

noTLS

Leave Unvwsed c.lm Blank

A1 frputs require decime! point, either

Refoer to wsevs mamval (Yolume 1 for can
verisdles.

Column 1 must D@ Dlank, See Append? l l
coding rules. .'

297
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M~40 41-30 31-60

T 61-70 | 71-80

E3 TR0 2967 09.01.23437678901,23,430678,90,1.234 35799

e . a ——a
P " b N
N etk " a
- e A,
—— A - e N
. P
. -
ke P
e .
- e A A A e
- Py " A " e A " Arende
ddrdd. e e e - e PUPS WG —
o A A i P e e,
" P " i P S G W W
A - b N
~ . .
P
A —
" " o P
- " “ b, a A
A e el " " .
i Ak, " S a " e
-~ - o P " .
~ P i a
i Py -
N -~ N " k. - "
" i
e S, - e

efther -X.XXX or ~X.XXE-YY.

for ccmplete description of all

dix 8 of Volume 1 for namelist

SRy Lot fd 14 ey

o T— s g2 8y g

WEHE e w2 nag e B s/
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GROUP 11 INPUTS (continued)

MAXIMUM THICKNESS (INBOARD PANEL)
CHCRD LOCATION AT MAXIMUM THICXNESS (INBOARD PANEL)

SECTION LEFT-CURVE-SLOPE (NMACH YALJES)

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

MAXTHMUY THICKNESS (OUTBOARD PANEL)
CHCRD LOCATION AT MAXIMUM THICKNESS (UUTBOARD PANEL)

PLANFCRM 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)

LCWER SURFACE ORDINATES (NPTS VALUES)

MEAN LINE ORDINATES (NPTS VALUES)

THICKNESS DISTRIBUTION ORDINATES (NPTS VALUES)

299

21-30 » 31-40
5678901234567 -

=10 11-20 I
(112 4367 R 90 123456 78490.11234

SVFSCHR R

1OvC=

TS

et . sVt el

CULAUSA{Y)="""

TYPEIN=
NPTS= N
, XCORD(1)=0., .

Y UPPER{1)=0 ..

Y LOWER( 1 )=0. .

MEAN( 120 ..

TRICK( TS0 R

$ END

NOTES: Leave Unused Columns Blunk ~
A1l inputs require decimal point, either

Refer to users manual (Volume I) for co
varfables,

Column 1 must be blank.
coding rules,

See Appendix B

4
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] 41-30 1 61-70 71-80
an‘n ala (3 7'07910M?T3ﬂ LMMQA .IZ.L 1567 r"gg

Ner =X.XXX or -X.XXE-YY.

complete description of all

8 of Yolume | for namelist
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i
¢
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. GROUP I1 INPUTS (continued)

MACH SEQUENCE IN COLUMNS 7 ANO 8
IDVCL ¥S. e

%07 C; V5. o
%ov ¢, ¥s. o
xor ¢, vs. o
boY ¢ ¥, o

- WING C‘. VS.a

mr.c,,’\vs..
MING €y VS, o
VI ¢ ¥S. o
VING G VS. o

HT. € VS «
nT. q\ VS. «
NT. Cp¥S. a

N.T. CL ¥S. «

”.T‘ c:n 'SO e

VERTICAL TAIL €,

VING-300Y C, VS0 e
g

WING-B00Y G VS, .
‘e
WING-B0DY GV o

WING-B00Y €, ¥S. o

301

12l
SEXPR

JCLAS

(=

CMAD (1 )‘- .

CoB(

1)=

CLe (.

V)=

ACMl( I'A)-A R

CLAW( 1) =

CMAW

(L=

= COW (1 )=

CIW(i)r

CMW (] )~

CLAR(1 )=

CMAR (1) =

P P " - " - A -

COA{ 1)~

CUR( 1]~

CMH( 1)~

A

CAAD

CLAWB (1] =

CRAWB(1]=

. N - ot

Cowel 1)

Ciwa (1 )=

NOTES:

Leave Unused Columns Blank

ATl 1nputs require decimal point, either -X.x1

Refer to users manual (Volume 1) for coupletﬁi
variables. !
Column 1 must be blank,

See A f Vol
coding rules. _ Ppendix 8 o °;
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b —— At - A
“ A s v S e
s b v - e
PPN PR P o~ N
e
At e N
- PP o A
. — PN " rededbmemadhundhur
— -~ N A dhordrinacduh .
N A - P a a
- -~ N it
I N N
— et — -
wdintn -~ - -
v S e
P - " . —t
- A A vt .
N - e
e b -
o Y - A -
-~

P =X XXE-YY,
scription of al?

1 for nmelist
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b .

GAOUP 11 INPUTS (EXPR--, contimued)

WING §0OY C. VS o
4!

/3 ¥S. o
'”u.

V.- vs. e

e

Wi o
—-f

Wl

nT, Q';ﬂ“

”c to o,

::};-&;lm

303

1=10 Y 1120 ) - 30 i

B 0 06X O T Nas TR0 1 2845670901 '
[ Caws(1)= . : e
DlaoA( 1) :
PN I’sttbi&(‘—u - - “J:
OO INFLT )= o
ALP (We ) N . :
AC LMW L ‘g

C L MWa —
ALPOH= il
ALPLHe N —
ACLMH= . . d
CLMH= N N o
LS END - i
— i

n —— - N N

NOTES: Leave Unused Columns Blank
A1l faputs renuire decimal pofnat, sfther -X,

~ Rafer to users manual (Volume 1) for compld
varfadles.

Column 1 must be blank,
cading reten. See Appendix 8 of!

<
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. et a
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e e P — st
= e
- e \ o
A
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P "N A PP
A P P "
A . A A S & A -
o~ A e A PPN
Pt R
. IS al ddh - -
- e - A - A A "
e o A P
e P
o

pe =X XXX or -X.XXE-YY.
somplate description of all

o= } of Yolume ! for namelfst ' ‘ ' A
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GROUP IIT INPUTS

ENGINE THRUST AXIS INCIDNECE
NUMBER OF EiGINES

THRUST COEFFICIENT

AXIAL LOCATION OF PROPELLOR HUB
VERTICAL LOCATION OF PROPELLOR HUB
PROPELLOR RADIUS

EMPIRICAL NORMAL FORCE FACTOR

SLADE WIDTH AT 0.3 PROPELLOR RADIUS
BLADE WIDTH AT 0.6 PROPELLOR RADIUS
BLADE MIOTH AT 0.9 PROPELLOR RADIUS
MUMBER OF PROPELLOR BLADES (PER ENGINE)
BLADE ANGLE AT 0.75 PROPELLOR RADIUS

LATERAL LOCATION OF ENGINE
<TRUE. FOR COUNTER-ROTATING PROPELLOR (COUNTER-CLOCKWISE)

EMGINE THRUST LINE INCIDENCE
MUMBER OF ENGINES

THRUST COEFFICIENT

AXIAL LOCATION CF INLET
VERTICAL LOCATION OF EXIT
AXIAL LOCATION OF EXIT
INLET AREA

EXIT ANGLE

EXIT VELOCITY

AMBIENT TEMFERATURE

EXIT STATIC TEMPERATURE
LATERAL LOCATION OF ENGINE
EXIT TOTAL PRESSURE
AMBIENT STATIC PRESSURE
EXIT RADIUS

305

1-10

| [
1J2]3/4I8767778190 1 23456789101 2345670901 23456/7089,012.3:

11-20 V 21-30 ! 3-40

$.PROPWR

L ALET

P=

NENGS P=

THSTC P=

PHAL OC=

PHVLOC

AN
PRPRAD=

ENGFCT=

BWA PR 3=

SWAPRG =

BWAPRG=

NOPBPE=

BAPR75=

YP=

CROT =

SEND

$JET PWE

ATETL)=

NENGS J =

THS TC )=

_LLAlLGCS

EVLIQC=

i

EALOC=

JINLTA="

ANG L=

JEVELD=

AMB TMP =

. JES

MP=

[ JELLOC=

JETQT P=

AMBS TP=

JERAD=

CSEND

NOTES

Leave Unused Columns Blank
ANl inputs require decimal point, either -X.XXX or’

Refer to users manual
variables,

Column ! must be blank.
coding rules.

(Volume 1) for complete des

See Appendix B of Volume |

N
N
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6)-70 71-80
234367890,1.234%67890]
- et - L
- e - L ]

e A e
A e " A N
P A A . A "
" A - A -~ " Ao
a - e A A

X XXX or -X.XXE-YY, l\
ete description of all

\ :
! Yolume | for namelist
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307

S
GROUP IIT INPUTS (continued)
‘l 10 31~ 4¢
m'a'wm ERYES s . () Wf’f“ﬁm
SGRNDEF . 1438t
NUMBER OF GROUND HEIGHTS TO RUN . NGH = N "
GROUND NEIGHTS (NGH VALUES) ~ " GROHT( 1‘) - —
—SEND A——
' STVIPAN
VERTICAL PANEL SPAN ABOVE LIFTING SURFACE VP = -
VERTICAL PANEL SPAN V= ——— ————
FUSELAGE DEPTH AT VERTICAL PANEL 0.25 MAC 80V= = — *
DISTANCE BETWEEN VERTICAL PANELS oH = -
PLAN7ORM AREA OF ONE VERTICAL PANEL SV = e
TRAILING EOGE ANGLE OF VERTICAL PANEL SECTION VPHITE= — N =
LONGITUDINAL OISTANCE FROM C.G. TO 0.25 MAC “ViP= e
VERTICAL DISTANCE FROM C.G. TO 0.25 MAC IP= t———
$END N .
m—
SLARWE = N N
YERTICAL DISTANCE FROM BASE CENTROID TO REFERENCE PLANE 8= . * -
PLANFORM AREA (USED AS REFERENCE AREA) SREF=
EFFECTIVE WEDGE ANGLE {SHARP LEADING EDGE) CELTEP= =
PPOJECTED FRONTAL AREA [ _SFRONT= R
SURFACE ASPECT AREA AR = - . .
ROUND LEADING EDGE PARAMETER RILEDS = ot e
ROUND LEADING EDGE PARAMETER T DELTAL= =
B0DY LENGTH (USED AS LONGITUDINAL REFERENCE LENGTH) T= -
WETTED AREA EXCLUDING BASE AREA SWET = et
: usg::gnmn PERBAS= n " =
BAS SBASE= ., .
BASE MAXIMUM HEIGHT Hi= * - N
BASE SPAN (USED AS LATERAL REFERENCE LENGTH) 8 8= A -
.TRUE. FOR PORTIONS OF BASE AFT OF NON-LIFTING SURFACE L. TN
LONGITUDINAL LOCATION OF C.G. XCGa A
WING SEMI-APEX ANGLE THETAD= .
+TRUE. FOR ROUNDED NOSE ROUNDN = N
CONFIGURATION PROJECTED SIDE AREA S8S= = -
PROJECTED SIOE AREA FORWARD OF 0.2 8BODY LENGTH SeSiB= . — e
LONGITUDINAL DISTANCE FROM NOSE TO CENTROID OF $BS XCENS 8=
LONGITUDINAL DISTANCE FROM NOSE TO CENTROIOD OF PLANFORM AREA[ X CENW= * = ———
LSEND -

NOTES: Leave Unused Columns Blank
A1l inputs rcquin decllﬂ putot, efth

Refer to usors manual ( olurs ) t'ov'tf
varfables.

Column ) ms' be blank. Su A
coding rules. tendix l

o s
1 BN

PR SO SRS

1T D St B b i s
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- PUTE .
A N N
An A At
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e . ke

e . b "

A M et

At o~ e i

" P o "

e A - -
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. e A —

e A A
. " e .

" i " A

o b
e e A P
" A

fther ~X.XXX or -X.XXE-YY.

or complete description of all

fx 8 of Yolume I for namelist
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RPN PATEL . sl Sociat duinditie

A e T

T s o R A

oy WL, o g o

i
PR g
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GROUP 111 INPUTS (continued)

CONTROL SURFACE TYPE
MUMBER OF DEFLECTION ANGLES, 9 MAX
DEFLECTION ANGLES (NDELTA VALUES)

TNGENT 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

’ NING CHORD AT INBOARD FLAP END (NOELTA VALUES)

MING 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)C0M8
TWO DIMENSIONAL JET EFFLUX COEFFICIENT

JET DEFLECTION ANGLES (NDELTA VALUES)

EBF EFFECTIVE JET DEFLECTION ANGLES (NDELTA VALUES)

309

‘ CHRODFD= .

1=

|
$SYM
(A A
NDEL TA=
DELTA() )=

P HETE=
PHETEP=
~~CHROF I =

~ SPANF 1=
SPANFO=

FCramei (i) b

CPRMED(1)=

e A

AP TNB[ 1) =

= CAPBUT (1] =

| S e M A A

D@ BDEF( 1) =

DOBCIN= .
OQBCOT=
—SCto(i)= .

::SCMDJ 1)=

ch=

JC=

NIYPE=

JETFLP=

_CMU =

DELIET(1)=

“EFFIET(1)=

SEND

N - N "

MOTES: Leave Unused Columns Blank

AN inputs require decimal point, efther <X.XI 7.~

Refer to users manual (Volume | )
varfables, (Valume 1) for completi

Column T myst be blank,

S f Vo!
coding rules. te Appendix 8 of Vol

[OVSRI L Ny

A Ansdy ML R e carba oA 4 L L &
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= Gama pre aveyomn o o e
_4i-%0 51-60 { 6170 ' 71-80
123456709901.23456769.0(1,2[3[456789012345670990
s  —  —
X.XXX or -X.XXE-YY.
lete description of all
" Volume 1 for namelist
F -
v '

Ut e s ot < e a0 =



http://www.abbottaerospace.com/technical-library

GROUP III INPUTS {continued)

COMTROL SURFACE TYPE

NUr 3ER OF CONTROL DEFLECTIONS, 9 MAX

SPA{ LOCATION OF INBOARD END OF CONTROL SURFACE
SPAN LOCATION OF OURBOARD END OF CONTROL SURFACE
TANENT OF AIRFOIL T.E. AT 90% AND 593 CHORD

LEFT KAND CONTROL DEFLECTION ANGLES (NDELTA VALUES)

RIGHT HAND CONTROL DEFLECTION ANGLES (NDELTA VALUES)
AILERON CHORL AT INBOARD FLAP STATION

AILERON CHORD AT QUTBOARD FLAP STATION

RPOJECTED HEIGHT OF DEFLECTOR {NDELTA VALUES)
" PROJECTED HEIGHT GF SPOILER (NDELTA VALUES)

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

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

311

“PHETE=
DEL

.A..a-s&..?at b e o b Gt o e G s - S b A
A

)=

b, dovirdi -

DELTAR(I )=

CREDFI=

CHRDFD=

WA
DELTAD(T )=

DELTAS(1)=

X QC T

XS PRMES

L Hsoc(l )=

SEND ... ..

r-ﬂ-a—o-ﬁwd—\—mgk—‘ e wh e

A " A A i

PP G Sy

NOTES:

Leave Unused Columas Blank
A1l inputs require decimal point, efther -X.XXX or =K.}

Refer to users manual (Volume 1) for complete descript '
variables.

Coluan 1 must be blank. See Appendix 8 of. Voluae I for
coding rules.
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1

| e g v e e ees oL

GROUP III INPUTS (continued)

CONTROL TAB TYPE: (1) TAB (2) TRIM (3) BOTH
CONTROL TAB INBOARD CHORD
CONTROL TAB OUTBOARD CHORD
SPAN LOCATION OF INBOARD CONTROL TAB END
SPAN LOCATION OF ONTROARD CONTROL TAS END
TRIN TAB INBOARD CHORD
TRIM TAB OUTBOARD CHORD
SPAN LOCATION OF INBOARD TRIM TAP END
SPAN LOCATION OF OUTBOARD TRIM TAB END
Cys CONTROL SURFACE
€, CONTROL SURFACE
Cha
Cy, TRIM TAB
Cra TRIM TAB.

XIMUM STICK GEARING
TAB SPRING EFFECTIVENESS

AERODYNAMIC B80OST LINK RATIO
CONTROL TAB GEAR RATIO

-8 é
t(‘.“x/ Cmax

313

1-1Q 11-20 21-30 - 4¢
1727374756 78901 2345678901234567890123436)

SCONTAB_
TTYPE=

. "

CFIIC= |

CFQTC-= . . -

AITC=E | e

_‘_‘b_QLC_.‘—‘_._‘ e St e dst e - -

AR

ralrre P

_CFOIT= .

BITT=

" " Y

“TROTTI=

81 =

2= ) )

..B3= —

8 4=

D1=

D2=

D3 =

T -~ PPN

“TGCMAX=

~KS=

" vt e

RL= N

BGR= ,

DELR=

$END

LRI el NS Py Ated A P o

PP v P U P P PPN " PR

NOTES: Leave Unused Columns Blank

A1l inputs require decimal point, efther

Refer to users manual (Volume 1) for com
variables, .
Column 1 must be blank,

See A
coding rules. ppendfx B8 o
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e T = i
r
|
i {
1
~ .
GROUP IV INPUTS ' .
1-10 11-20 T 2a-3 3-40 !
) 1,23 56?890!2345670900334‘67890!23456789
PRINT NAMELIST INPUTS AMELIST A '
SAVE CASE DATA FOR NEXT CASE SAV . o .
SYSTEM OF UNITS (EX. DIM N) DIM T —
o COMPUTE TRIN CHARACTERISTICS TR — -
, COMPUTE DYNAMIC DERIVATIVES DA P e et -
, ' [ S
. DEFINE WING DESIGNATION INACA-W=— - - ,
W DEFINE N.T. DESIGNATION - INACA—H— —— et et e -
) DEFINE V.T. DESIGNATION . INACA-V— N N
DEFINE V.F. DESIGNATION [NACA-F— . _ .
' H .
CASE TITLE (EX. CASEID CASE 1) ASEID DU »
DUMP COMPUTATIONAL DATA ARRAYS (EX. DUMP A, a) DuMP - . ,
.; DERIVATIVE ANGULAR UNITS (EX. DERIV RAD) : DERIY o ——
- PRINT PARTIAL OUTPUT PART U
! COMPUTE CONFIGURATION BUILD-UP [Builto . - ~
: STORE SELECTED PARAMETERS FOR PLOTTING PLOT -
DN OF ZASE INPUTS ‘ EXT _CASE N - ~

P Seninadhd, POy P P & P

NOTES: Leave Unused Columns Blank

ALL gﬂ;:gl.ug#kggpmk} IN COLUMN ONE
‘ N CONTROL
¢ e SreCIIED N
‘ OLUME I FOR DESCRIPT
S SCRIPTION

4
3
_M.L#L b.. & . {~L - LLL O W Y G SN O G G N

315
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i

b

P \
{
3
40 T ~ai-% 51=-60 61-70 ! 71-80
§78901 3 FA367.690 1 254567890,1.2/345678901 234367830 §
- - - - — - Al

-« ) - s A, L N ' .

- A ‘K)

. N A ; .
. Py P Y e e A A A o~ Al
?
s N RN 1

R N DT L

~ . . |
{
. e s !
s PN H
N - * i
e . . i
— — N - 1
n j
i

R - P

N N i

— Ak A A Far— % \
e S A A A re o 1‘
A . N N i

1 NAMES EXCEPT | |
PTION OF ALL ; ,
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