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What Can Aircraft Technology Accomplish by 2010?

H ALFWAY through the last decade of this century it is appro-
priate for the aircraft technology community (you) to set a

vision for the aircraft of tomorrow. It's your call. Are there going to
be major changes in aircraft shapes, capabilities, and affordability,
or do we only see modest incremental improvements? Many of those
in my network seem to fear the latter, based on lean budget projec-
tions certainly, but maybe also on the lack of apparent technology
breakthroughs (quantum leaps) on the horizon such as stealth. To
help bound the issue, let's concentrate on the next 15 years (three
five-year budget cycles). What technologies are emerging which could
make a compelling difference in aircraft parameters? I know of three.
One is nonlinear dynamics. We continue to develop new aircraft
concepts using, for the most part, rapid turnaround, linear tools in-
cluding linear aerodynamics. Much of the rest of the world is waking
up to the technology of nonlinear dynamics. We are barely taking
notice, if the papers coming into this journal are an indication. Real
dynamics are nonlinear. We linearize for convenience or brevity and
clarity but are repeatedly throwing out the baby in my view. The
second area is unsteady aerodynamics. There are many papers ap-
pearing this year in JA on this subject. The promise is at least full
recovery of attached flow pressures but goes well beyond this as we
try to exploit this technology to fully manage vorticity (the way drag-
onflies already do). Application of smart skins, active aeroelastic
wings, pneumatics, active surfaces, fluidic thrust vectoring, micro-
machinery, etc., should ultimately revolutionize future fixed and ro-
tary wing aircraft. I don't sense that we are moving together toward
that goal, however. My final aircraft technology, which I think has
the most promising payoff in the next 15 years, is integration tech-
nology.

What is integration technology? It is interesting to hear the answers
to that question. How would you answer? There are, in fact, many
answers, depending upon whether you are talking about the promise
of true multidisciplinary optimization vs suboptimization within dis-
ciplines, or perhaps about budget categories and budget tracking, or
about conceptual design tools, etc.

This journal will take on the subject of integration technology (note
the emphasis) on all levels and from all aspects (except organizational
implications) and invites your creative contributions. The problem
we have right now is that we are not developing true integration
technology. When it comes time to enter into preliminary design, any
technology integration required is often a matter of ad hoc compro-
mise and may even be driven by personality (individual or corporate).
Few validated tools and databases exist to aid the process. The result?
Either a conservative evolutionary product (based in part on the view
that the customer is not prepared to accept the revolutionary) or a
truly revolutionary product, highly compromised in all but the driving
discipline, or no product at all. I'll let you fill in your examples in
each category. Had the design team been provided with validated
synthesis tools (such as an inverse aeroservoelastic code) and analysis
tools along with an adequate database to allow adequate trades,
uncoupled from conventional (e.g. weight based) algorithms, we might
see a new generation of affordable shapes and capabilites.

A major concern in all this is whether there will continue to be a
market for advanced technology aircraft. Can't the current or emerg-
ing fleet, outfitted with life extension technology, carry us well into
the future? Many argue this way. But that's because they think, as
most of us do, in classical linear terms and need to be shown what
aggressive focused aircraft technology development can really do.

I want to tell you about some aircraft technology planning, coming
out of the U.S. Department of Defense, that I have been involved
with over the past year or so. This represents the first time (on my
watch) that DoD is putting together a new technology planning pro-
cess in the form of Technology Area Plans to provide a vision and
direction for investment of S&T dollars. There are currently 21 Tech-
nology Areas, and one of these is Air Vehicles (which may become
Aerospace Vehicles as I write this). Under Air Vehicles appear the
Sub-Areas: Fixed Wing, Rotary Wing and Unmanned Air Vehicles.
Each Sub-Area has identified a set of joint (Army, Navy, Air Force,
Marines) technology goals, challenges, approaches, payoffs, etc., for
the next 15 years. They have also identified specific payoffs to the
commercial sector. As this process matures and becomes updated
(biennial ly) , it will provide the aircraft technology community with

a long-awaited, long-term investment strategy guide. A preview of
the TAP may be seen in the DoD S&T Strategy released last October.

Underpinning both the Fixed Wing and Rotary Wing Sub-Areas
are two other documents: "Fixed Wing Technology Development
Approach" and the "Rotary Wing Technology Development Ap-
proach." The fixed wing document, developed by the Air Force and
Navy, is under review by industry as of this writing. The Army-
developed rotary wing document has completed its industry review.
Plans call for coordination with NASA. The TDA provides more
details as to specific goals to be addressed within the disciplines and
by integration technology (again the emphasis). I invite authors to
submit their creative solutions to attainment of the goals we are setting
forth. Budgets will continue to decline in the short term, and so we
must be focused and creative. In the longer term, budget constraints
may well yield to development of innovative air vehicle concepts.

I'd like to shift gears now and extend thanks to all who help make
this journal "the premier international Journal of aircraft technol-
ogy." I'll start with the professional staff at AIAA Headquarters in
DC. Norma Brennan, Division Director, Journals, continues to be
my principal supporter and keeper of knowledge about all matters
pertaining to the journal. Without Norma's sustained support and
creative encouragement, we would not have the quality journal we
now have. If you are in DC and want to do something useful, stop
by and tell her what a great job she is doing. Of course, if there is
something you think we can do better, please let me know anytime.
Norma is ably assisted by her Managing Editor, Jacqueline Dupree,
who worries about all of the details of getting out a journal of more
than 200 pages every other month. She is commended for the profes-
sional quality and overall appearance of the journal as well as for
keeping issues coming to subscribers on time. Jacqueline is ably as-
sisted by Everett Johnson, Jason Peak, and Justin Russell. I am most
pleased with their professional approach to the journal, demonstrated
during my meetings with them as well as in the product.

If you glance at the inside front cover of this issue, you will see
three groups of volunteers who help develop the journal. The As-
sociate Editors handle your submittals from the assignment of Re-
viewers through the decision to publish or decline. They are account-
able for maintaining the high standards expected of JA articles and
are dedicated to this task. Please look them up at AIAA meetings
and provide them with your suggestions and, certainly, your en-
couragement.

Just below our Associate Editor staff you'll see a second group of
volunteers, our Editorial Advisory Board. This group was selected
by the Chairmen of several of our Technical Committees that develop
meetings papers on aircraft technology subjects. The idea is that the
EAB member represents JA within each TC in helping to encourage
archival quality publication. EAB members have been busy this past
year, and as a result you will be seeing many high quality papers that
might otherwise have been missed. I thank the EAB for their efforts
and look forward to another year working with that group. At the
top right column of the inside cover you'll come to the last list of
volunteers, the International Board of Editors. Led actively by As-
sociate Editor B.L. Nagabhushan, this group serves a role somewhat
similar to the EAB. In this case, the members are selected for their
active role in publication and their willingness to represent JA in their
respective countries. They are available to help authors who may
have problems with grammar or publication style. They also prepare
editorials on recent happenings of interest to JA readers. They are
key to making JA a truly international journal.

Elsewhere in this issue we list our Reviewers (through September of
last year). They deal directly with the issues of quality, relevance, ac-
curacy, conciseness, and readiness for application. Last year we asked
reviewers to assess whether the author had validated the accuracy of
any data presented. Reviewers are selected because of their own con-
tributions to the field and willingness to help us publish only the best
material. They are busy professionals who take the extra time to review
articles and provide useful comments for improvements. When a paper
is declined, the Reviewer has usually provided clear rationale and often
invaluable guidance for possible future publication.

Thomas M. Weeks
Editor-in-Chief
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