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cation or otherwise as in any mmwer licensing the holder or ary other
pereon cr corporation, or conveying any righte or permission to manufactire,
use, or sell any patented invention that may ‘in any way be related thereto.

This report has beew reviewed by the Office of Public Affaire (ASD/PA) and
ig releasable to the National Technical Information Service (NTIS). At
NTIS, it will be available to the gemeral pwblic, including ¥oreign natioms.
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FOREWARD

"This report, "The USAF Stability and Control Digital Datcom,” describes
the computer program that calculates 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 Conttél Datcom (revised April
1976). The report consists of the foilowing three volumes:

 0 Volume I, Users Manual

o Volume I1, 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 Déuglés Astronautics Company,
Box 516, St. Louls, MO 63166, under contract number F33615-77-C-3073 with the
Unicéd States Air Force Systems Command, Wright-Patterson Air Force Base, CH.
The subject contract was initiated under Air Force Flight Dynamics Laboratory
Froject 8219, Task 82190115 on 15 August 1977 and was effectively concluded
in November 1978, This report supersedes AFFDL TR-73-23 produced under
contract F33615-72-C=1067, which automated Sections 4 and 5 of the USAF Sta-
" bility and Control Datcom; AFFDL TR-74-68 produced under contract F33615-Z3~'
C-3058 which extended the program to 1nclude Datcom Sections 6 and 7 and a
trim bption; and AFFDL-TR-76-45 that incorporated Datcom revisions and user
orieqted optious under contract 'F33615-75-C-3043, The recent activity gener-
atea a plot module, updated methods to incorporate the 1976 Datcom revisions,
and provide additional user oriented features. These contracts, in total,
reflect a systematic approach to Datcom automation which commenced in feb-
ruary 1972, Mr. J. E. Jenkins, AFFDL FGC, was the Air Force Projeét Engineer
for the previous three coﬁtracts‘ané Mr. B. F. Niehaus acted in this'capa-
city for the current contract. The authors wish to'thank Mr. Niehaus for his
Jssistaan, particularly in the areas of computer program formulation, imple-
ﬁentgtion,land verification. A list of the Digit#l Daﬁcom Principal Investi-
gators and individuals who made esignificant contributions to the development
of this program ig provided on the following page. l

Requests for coples of the computer program should be directed to the
Air Force Flight Dynamics Laboratory (FCC) . Copies of this report can be
obtained from the National Technical Information Service (NTIS). . - . S

This report was submitted in April 1979.
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SECTION 1

INTRODUCTION

Digital Datcom calcﬁlates static stability, high—-lift and control
device, and dynamic-derivative characteristics using the methods contained in
Sections' 4 through 7 of Datcom. The computer program alsoc effers a trim
option that computes control deflections and aerodynamic data for vehicle
trim. ) o

Even though the development of - Digital Datcom was pursued with the
sole objective of translating the Datcom methods into an efficient, user-
oriented computer prozram, differences .between Datcom and Digital Datcom do
exist. Such is the primary subject of this volume, Implementation of Datcom
Methods, vhich contains the program formulation for those methods in variance
with Datcom nethodss Program implementation infotmation regardirg system
resources necessaly to make the program operational ateApresented in Sections
5 and 6. o _ ‘ﬂ/

Section 6 also lists each of the routines and references their eppear-
ance in the program listings provided as a microfiche suppleément to this
volume. ' . ] g

Users shou’d refer to Datcom for the validity and limitations of ﬁethods
invoived. However, potential users are fore-warned that Datcom drag methode
are not recemmended for performance. Where more than one Datcom method
exists, the summary in Table 1 indicatee which method or methods are employed
in Digital Datcom. Tables 2, 3, and 4 define the basic output data in each
Mach regime and shows the overlay in which each is computed.

The computer program is written in Fortran IV for the CDC Cyber 175.
Through the use of overlay and data packing techniques, core requirement is
67,000 octal words for execution 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, nuﬁber of flight condittone, and
-program option selected. Usual tequirements‘are on the order of one to'two

seconds per Mach number.

Direct all program inquires to AFFDL FGC, Hrigﬁt-?atterscn Alr Force
Base, Ohio 45433. Phone (513) 255-4315. ‘
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