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Abstract 
During these last few years ONERA activities on 
supersonic transport aircraft aerodynamics have been 
oriented towards CFD code assessment for performance 
prediction and in particular for the drag, the development 
of numerical optimisation tools for mUltipoint designs, 
drag reduction technology investigations and air intake 
aerodynamics. 

Euler and boundary layer codes are able to predict the 
general features of the flow for all the flight conditions. 
Accuracy of the drag prediction is satisfactory in 
supersonic but not so good in transonic. At low speed and 
high angle of attack Euler solutions suffer from too much 
artificial dissipation. 

Numerical optimisation techniques are able to deal with a 
gr~at number of design variables and are powerful tools for 
mUltipoint designs. Several design exercices have 
demonstrated the capabilities of this method to 
significantly improve current designs. 

Drag reduction technologies can also be foreseen for 
application on a supersonic transport aircraft. In particular 
riblets are efficient for reducing the skin friction drag. 
Laminar flow control is not very powerful with the actual 
wing shapes and would need specific design as well as 
efficient systems to avoid leading edge contamination. 

CFD tools are also able to predict correctly air intake 
performances near adaptation but they have still to 
demonstrate their capacities for off-design situations as 
well as for the internal shock control system design. 

Introduction 

ONERA has been involved for several years in 
close cooperation· with Aerospatiale and SNECMA in 
research concerning the future supersonic transport aircraft 
(SCT). This research programme which is supported by the 
French governmental agencies (DGAC, STPA) aims at the 
development of tools, methodologies, and technologies to 
be used for this new aircraft. ONERA activities concern 
propulsion, structures, environment, noise and 
aerodynamics. 
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This paper give a short overview if the ONERA 
activities in the aerodynamic field. 

Predesign studies carried out by the European 
manufacturers indicate that this new aircraft will 
probably have the main characteristics shown in 
figure 1. The weight breakdown for a typical range of 
5 500 nm given in figure 2 shows that the payload 
represents about 8 % of the gross weight while it is 
about 20 % for a subsonic long range aircraft. 

• PASSENGERS: 250 + (3 classes) 

• RANGE: .5500 nm. (at entry into service) 
.6500 nm. (later version at higher T.O. weight) 

• CRUISE SPEED: • SUPERSONIC: MACH 2.0S 
• SUBSONIC: M = 0.95 

• CRUISE ALTITUDE: 50 000 < Z < 65000 tt 

• ENVIRONMENT:. POLLUTION: minimum NO. injection near ozone layer 
to be defined 

• NOISE: FAR 36, stage 3 regulation around airports 

• SONIC BOOM: no supersonic flight over inhabited area 

FIGURE 1 - Future SCT Aircraft - Main 
characteristics 
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FIGURE 2 - Weight breakdown for a 5500 nm trip 

The fuel part in the D.O.C. will probably be 
around 35 % while it is only 27 % for a subsonic 
aircraft. The relatively low payload and the high part of 
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