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System design of scaled high-speed experimental aircraft and roles of CFD

Kingo Takasawa

ABSTRACT

The rise of expectation for the world—wide introduction of the next generation super—
sonic transport (a new SST) has been supported by a steady growth of air transportation
and the rapid economic growth in countries on the Pacific rim. Features of a new SST with
its computer graphic image and a three view drawing, were described in comparison with
Concorde. Mach 2.4 high—speed capability of a new SST was shown. Subsonic overland con—
straints were discussed in relation to geography of the earth. Narrow departure time slots
for east bound flights were illustrated in two typical air routes at Mach 2.4 speed.

Both domestic and international research and development programs for a new SST were
summarized. The STA’s research program which aims the level-up of domestic supersonic
transport technology were traced since the 18th’s reply to the minister. A report which
promote research activities to develop small unmanned supersonic experimental aircraft so
as to verify technologies relating to a new SST were introduced. The targets of the

research program were described.

Dimensions of 11% scaled experimental aircraft were explained, in contrast with a
full size new SST. The unavoidable decrease of wing loading in the scaled experimental
aircraft and a planned flight test technique to overcome the difficulties were proposed.

Design work was started at the preliminary settling of the aerodynamic configuration
for a conceptual new SST with a linear theory. The lift over drag ratio for the new SST
configuration was estimated as 8.8 at lift coefficient of 0.1 and 17km altitude.

Experimental aircraft has a geometrically similar configuration with the full size
SST. Based on the first phase aerodynamic design, the conceptual design of structures
and arrangement of functional components were conducted.

The CFD analyses of wing—body configuration of first phase design were performed.
Pressure distributions over wing surface of a wing—body case showed distinct deviations
from a corresponding wing only case, especially at inboard wing. Deviations from the
prediction with a linear theory were also shown. A rigorous procedure to modify wing con—
figuration is under development. The final aerodynamic configuration of so—called clean
experimental aircraft will settle this summer. In order to pursue jet powered aircraft
design works, much sophisticated CFD based design tools will have to be developed and
verified in wind tunnel tests. Some idea were described in this area of efforts.
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