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1. INTRODUCTION

Without a doubt, aircraft design is a complex process
where the smallest change in a particular value affects
the overall result. Consequently, new aircraft are de-
signed on different computer-based software with rapid
estimation capabilities to investigate — among others —
the effect of parameter variations. Up to the preliminary
design stage, several public computing tools are avail-
able for purchase or freeware. Nevertheless, at the In-
stitute of Aircraft Design of the Technical University of
Munich, a conceptual and early-stage preliminary air-
craft design environment, the Aircraft Design Box
(ADEBO), is under development. In contrast to the
commercially available design environments, the re-
quirements for ADEBO were, among others, the possi-
bility to use various tools of different fidelity, the utiliza-
tion of already existing software with uniform applica-
tion procedures, and consequently the existence of a
central data model as a single data source [1]. The ini-
tial version of ADEBO was designed for the preliminary
layout of fixed-wing manned and unmanned subsonic
aircraft. The presented work's main objective is to ex-
tend these existing aircraft design capabilities to fighter
aircraft design.

2. METHODOLOGY
In the ADEBO design environment, an aircraft design

starts with defining the flight performance requirements.

A predefined required mission contains not only super-
sonic and subsonic flight phases but optionally a total
deployment of the onboard armament in the form of the
sudden drop in payload mass as well. As a result of
flight in supersonic condition or the requirement of in-
creased maneuverability, the methods for estimating
the aerodynamic coefficients are tailored for these al-
tered conditions (specifically describing aerodynamic
properties of low aspect ratio wings). Furthermore, the
flight at supersonic speeds fundamentally affects the
airfoil selection and the fuselage's shape due to effects
such as transonic zero-lift drag increase. Methods are
implemented to address relaxed stability fighter layouts
(horizontal tail sizing). The equations for the mass esti-
mation of the aircraft components are adapted for
fighter aircraft configurations. A more detailed descrip-
tion of the fighter aircraft design process and the used
methods will be provided in the full paper.

3. PRELIMINARY RESULTS

As an example, the established fighter aircraft design
process has been used to re-design the F-16 fighter air-
craft. Preliminary results show sufficient similarity con-
cerning area loading (AL) and thrust loading (TL) as
can be seen in TABLE 1 and FIGURE 1, respectively.

Original ADEBO
S [m7] 30.61 33.15
Geometry —  n/m? | 5.33 4.66
oropulsion |—BPR L 0.78 0.82
P TL [] 1.05 112

TABLE 1: Comparison of preliminary results of the F-16
re-design in ADEBO with the original F-16 data

FIGURE 1: Geometrical comparison between the F-16
and the result of the preliminary design process in
ADEBO

4. CURRENT WORK

To further improve the fighter aircraft design, the con-
ceptual aerodynamic modeling is currently being re-
fined with two different methods: a more detailed hand-
book method based on formulas for preliminary estima-
tion of nonlinear lift [2] and the penalization method of
Paniszczyn [3], and the NASA Ames Wing-Body Panel
Program's early mean surface panel code, usable for
both subsonic and supersonic estimations [4]. In this
way the currently used equations for linear aerodynam-
ics will be replaced; enabling a more accurate design
process of a fighter aircraft in ADEBO.
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