




Abstract 

This paper describes the development of a simple theory of the longitudinal controls 

fixed static stability of tailless aeroplanes. The classical theory, as developed for the 

conventional aircraft, is modified to accommodate the particular features of the tailless 

aeroplanes. The theory was then applied to a particular blended-wing-body tailless civil 

transport aircraft, BWB-98. 
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1. Introduction 

Aircraft development over the last sixty years, or so, has focused on improving the 

performance and utility of conventional configurations comprising wing, fuselage and 

tail. Moreover, all design, aerodynamic and flight dynamic tools have been developed to 

apply primarily to this class of aircraft configuration. 

However, today, new configurations continue to evolve and the concept of a large 

tailless, or flying wing, passenger carrying transport aircraft seems to be a possible 

successor to the conventional aeroplane. 

Although during the past 60 years, or so, a variety of tailless aircraft have been 

constructed and flown in the world, it seems that many notable designs were radical 

departures from the normal and were experimental. The exception, of course, is the large 

variety of low aspect ratio tailless delta wing aircraft, which have seen operational service 

over the years. 

The lack of the horizontal tail is the principal physical difference between the 

conventional aircraft and a tailless configuration. Its omission introduces more 

differences in the flight characteristics, sufficient to warrant deeper research into the 

development of the equations of motion directly relevant to the high aspect ratio civil 

transport configuration. 

Thus, in a tailless configuration all aerodynamic controls are situated in the wing and the 

usual assumptions regarding aerodynamic forces and zero-lift pitch moment no longer 

apply. An elevon is a control surface, which functions as both as an elevator and an 

aileron, and in the tailless configuration it is universally applied in the wing trailing edge. 

However, the elevon is no more than a flap, which when deflected changes the effective 

wing camber and hence changes the lift, drag and pitch moment due to camber. 

Properties that usually remains “constant” in a conventional aeroplane. 
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