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ABSTRA

Paper discusses future alternatives to currently deployed
systems which could provide revolutionary
improvements in metrics applicable to civilian
aeronautics with, in many cases, significant military
“spinoff.” Specific missions addressed include subsonic
transports, supersonic transports, personal aircraft, and
space access. These alternative systems and concepts
are in many cases updates to known “end point” designs
enabled by recent and envisaged advancements in
electronics, communications, computing,
CFD/nonlinear acrodynamics and “Designer Fluid
Mechanics”-- in conjunction with a design approach
employing extensive synergistic interactions between
propulsion, acrodynamics and structures.

INTROD N

The last 50 years of aeronautics have been truly
revolutionary. In the developed world, train and ship
long haul passenger traffic has been replaced by aviation
and aviation has assumed a dominant role in warfare.

The list of revolutionary technological developments
during this period includes large swept wing near-sonic
transports of the B47-707 genre, supersonic cruise and
fighter aircraft, turbojets and ramjets, high strength
aluminums and composites, and a vast array of
avionics. Much of this progress occurred under the
dominant metric of higher, faster and larger is better and
was a continuation of acronautical development trends
since the early 1900’s.

Today and for the foreseeable future, the metrics, and
hence the nature of desired technological improvements
are “different.” These “new” (civilian) metrics include
AFFORDABILITY (initial, life cycle), productivity
(aircraft, air space), safety and the environment (noise,
pollution). Driving these metrics are global economic
competition (exacerbated by the demise of the “cold
war”), an increasing demand for air travel in the shorter
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term, increasingly stringent environmental regulations
and the emerging competition from the ongoing
telecommunications revolution(s) wherein business
travel in particular may become increasingly replaced by
“virtual” interpersonal interaction via (eventually) 3-D
technology such as holographic projection, virtual
reality immersion, etc. Estimates indicate a 40 percent
business travel reduction over the next 20 years due to
the “teletravel” revolution with consequent (non-trivial)
reductions (the order of 1000 units) in CTOL transport
production (e.g., references 1 to 5). Such a reduction in
business air travel would leave recreational travel the
dominant market sector, a sector which is extremely
price sensitive, placing a further premium upon cost
reduction technologies.

Corresponding updated military metrics are also lead by
AFFORDABILITY, followed by responsiveness,
flexibility, lethality, survivability, logistic support and
standardization/interoperability. The present paper
places major emphasis upon the civilian sector, with
obvious military “spinoff possibilities™ noted.

The current approaches to satisfying these metrics
almost universally involve incremental/evolutionary
technological improvements to the existing paradigms
coupled with revolutionary reductions in design cycle
time and “manufacturability” improvements in the
context of an “integrated product team.” What are
conspicuous by their absence are any major attempts to
satisfy these metrics via the complementary approach of
inventing, developing, and deploying farther term/
advanced technologies, in particular advanced
configurations or systems, with revolutionary
performance improvements. While traditionally
performance improvements have been used to enhance
speed or reduce fuel consumption, they can obviously
also be employed to address the present metrics of
cost/part count/weight, productivity, safety and the
environment, where advanced performance can have
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