
Copyright © 1998, by the International Council of the Aeronautical Sciences (ICAS) 

and the American Institute of Aeronautics and Astronautics, Inc. 

A98-31491 ICAS-98-2,1,3 

MANUAL AERODYNAMIC OPTIMIZATION OF OBLIQUE FLYING WING 

H. Sobieczky 
Senior Research Scientist 

DLR German Aerospace Center 
Bunsenstr. 10, D-37073 G6ttingen, Germany 

Richard Seebass 
Professor 

Aerospace Engineering Sciences, CB 429, University of Colorado 
Boulder, CO 80309-0429 

Pei Li + 

Senior Specialist Engineer 
Boeing Commercial Airplane Group, P.O.B. 3707, MIS 67-LF 

Seattle, WA 98124 

Monika Hannemann 
Computer Graphics Specialist 

DLR German Aerospace Center 
Bunsenstr. 10, D-37073 G6ttingen, Germany 

Abstract. We use a manual method and an ad­
vanced geometry generator to optimize a large wing 
flying obliquely at M = -12. These include the in­
formed, but manual, design of the airfoil sections, the 
choice of wing planform and airfoil blending of these 
sections to create a wing. A manual tailoring of the 
wing planform and bending are used to provide a 
nearly elliptic load. The lift coefficient and sweep are 
varied sequentially to arrive at an optimum inviscid 
design. Considering this wing to be a flat plate, the 
viscous drag is computed. The altitude at which the 
wing enters cruise is selected to maximize UD. This 
results in an Oblique Flying Wing with a viscous MU 
D of 24.2, which compares well with the linear theory 
optimum of 25.3. 

Introduction 

Based on linear aerodynamic theory, the OFW war­
rants serious study as a large aircraft, both as a sub­
sonic transport and as a supersonic transport. 
Indeed, because it is efficient at both transonic and 
supersonic speeds, it can provide near sonic, or 
slightly supersonic transport over land and super­
sonic transport over water, thereby increasing its 
productivity. 

The Oblique Flying Wing (OFW), also referred to as 
the Oblique All Wing (OAW) to distinguish it from the 

Oblique Wing Aircraft (OWA), is not just the optimum 
aerodynamic design, it is also the optimal structural 
design for carrying loads, as the loads are distributed 
over the wing. If these loads are passengers, as dis­
tinct from cargo (or fuel in a tanker), then the mini­
mum thickness of the wing is set by the need for 
aisles for the passengers. 

The chord of the wing is then set by the maximum 
thickness-to-chord ratio achievable with an airfoil de­
sign that results in an efficient wing at the chosen 
flight Mach number. This is, of course, affected by 
sweep. Induced and wave drag are reduced by high­
er span and longer lengths, respectively, and thus 
the wing span (and length) are set by the aerody­
namic efficiency required to compete with current 
subsonic transports. This means that as a passen­
ger transport the OFW must be a large aircraft. We 
consider here the manual optimization of an 800 
passenger OFW of large aspect ratio at the fixed 
Mach number of -12. 

Supporting theories 

Area Rule 

The supersonic area rule, as expressed by Lomax 
(1), (2) tells us that the wave drag of an aircraft in a 
steady supersonic flow is identical to the azimuthal 
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