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Active Flow Control Technology: Enabling a New Generation of Intelligent
Propulsion and Aerodynamics for Tomorrow’s Air Vehicles

Soeaker: Daniel Miller, Senior Staff Engineer, Lockheed Martin Aeronautics Co.

Active Flow Control
(AFC) isan
emerging field of
major significance to
future air-vehicle
and missile aero-
dynamics and
propulsion
integration. AFC
theory has been
around for years, but
application has been
limited to overly
simplistic cases.
Recent break-
throughs have been
enabled by advanced
computational fluid
dynamics (CFD)
models that are used
Flow Control ON to understand the
complex physical behavior of turbulent fluid flow near a solid
body. Also, affordable micro-scale rapid prototyping techniques
enable fabrication of small devices used to carefully manipulate
fluid behavior in atiny region very near body walls and effect a
large, global change in fluid dynamic behavior.
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Thrust Vectoring via
‘Virtual’ Aerodynamic Surface

One application under development is supersonic nozzles. Here
microfluidic actuators can be used to vector a supersonic jet
plume without requiring any moving parts in the nozzle, allowing
both large weight reduction in the exhaust system and the use of
exotic shapes for signature reduction. Another application is
directed energy beam enhancement, which uses boundary layer
actuators on the beam turret to reduce beam distortion from
unsteady shock wave/wake zones. Thistalk will cover these and
other applications of AFC technology.

Daniel Miller has been with the Lockheed Martin Aeronautics
Co. for 16 years, interning there and joining the company full-
time after earning Master’s and Bachelor’s degreesin

mechanical engineering from the University of Wisconsin. Heis
currently the Principal Investigator of the Advanced Propulsion
Integration IR& D project, leading teams from industry,
academia, and the government to develop Active Flow Control
technologies for advanced inlet and nozzle systems. Heisaso
the company Technical Foca Point for AFC technology.

Some of his leadership successes include development of fluidic
thrust vectoring technology (which results in 30-50% lighter low-
observable
nozzles for
unmanned air
vehiclesand
long-range
strike
systems) and
pulsed gjector
pumps for
boosting
airflow
efficiency by
100%. Hehas
pioneered
research on fluidic actuation techniques for nozzle flow control
and the use of micro devicesto control inlet boundary layer
separation. He holds four patents for his work.

Directed Energy Beam Enhancement
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Tiurret

Wake Stabilization Enables Low Beam Distortion

Mr. Miller has authored approximately 20 professional
publications and given seminars on Active Flow Control and
CFD-based design. Heis an Associate Fellow of the AIAA and
is active on that society’s Fluid Dynamics Technical Committee.

Figures are copyright 2002 L ockheed Martin Corporation, reprinted
with permission

Joint AIAA/SFTE Lecture - Dinner Meeting

Date: Tuesday, January 28, 2003

Place:  Old Spaghetti Factory, 2801 Elliott Avenue, Seattle
Entrée choices ar e spaghetti w/ meatballs or spinach and
cheeseravioli. Please specify choice when reserving.

Time: 6:00 Pvm Social, No-Host Bar

6:30 Pv Dinner
7:00 Pm Program — Active Flow Control Technology

Dinner Reservations.  Call anytime (425) 342-0988 or send email to
vera.a.martinovich@boeing.com or paul.l.clement@boeing.com

Dinner Price: $15 AIAA/SFTE Members and Guests
$18 Non-Members
$5 Students (new lower price!)
Program Only: $5 (Freefor persons 17 and under)

Please make reservations by1/24. Areservation is a commitment to pay!




12 hp From 180 Pounds, The Story Of The Wrights

Flyer’'s Engine
By Charles E Taylor

In commemoration of the approaching 100th anniversary of flight, the following is the fifth installment of a
six-part article written by Charles E Taylor, as told to Robert S Ball when Orville Wright died January
30™ 1948. Charles E Taylor then became the only surviving member of the three who built the first
airplane. Charlie Taylor was the only employee and intimate associate of Wilbur and Orville Wright
throughout the critical years. Without precedent or fanfare, Taylor built the engines for the Wright's first
planes to their designs. The article below was written in 1948 while Taylor was living in retirement in
California, it was first published in Collier’s, December 25th, 1948 and was reprinted in the Airline Pilot,
December 1978. CharlesE Taylor died January 30", 1956.

We were all very busy out at Simms Station that summer testing
the new airplane we built to replace the Kitty Hawk machine. We
scarcely had time to keep the bicycle business going, and by the
following summer, the boys gave it up entirely.

I must have built half-a-dozen engines for the boys before the
airplane company was formed in 1909 and they took on
additional help. The brothers also had me doing repair work on
the airframe, and as they began to travel around to demonstrate
the machines, it was up to me to help with the crating, uncrating,
and assembling.

After the company was started in 1909, the place was expanded,
more men were hired, and | was put in charge of the engine shop
with men working under me. Some of the personal feeling of the
old days, when there were just the three of us, was gone. It was
beginning to be big business. We had lots of orders, and the first
plane sold for private use was to Robert J. Collier. Hewas a
close friend of Wilbur and Orville and owned stock in the
company.

Then Calbraith Perry Rodgers came down to Dayton in 1911 to
see about the machine he had ordered for his proposed
transcontinental flight and offered me $10 aday plus expenses to
be his mechanic on the trip. At the time my wages were $25 a
week. | told him I'd go; then | told Orv about it. He asked me not
to quit. | told him | had already given my word to Rodgers and

couldn't very well back out. He told me to make it a sort of leave
of absence, and to be sure and come back.

Rodgers |eft the race track at Sheepshead Bay, Long Island, on
September 17 and reached Long Beach, Calif., 47 days later. It
was my job to care for the plane every night and make repairs
after every mishap. | traveled on a special train that accompanied
the flight. Rodgers failed to win the $50,000 prize posted by
William Randolph Hearst because he took longer than 30 daysto
make the crossing. But it was the first coast-to-coast flight.

Because my wifetook ill in California, | didn't get back to the
East again until fall of 1912. | found it wasn't like old times.
Wilbur had died from typhoid fever on May 30, and there were a
lot of new faces around the Wright plant. The pioneering days
seemed about over for me.

Maybe that's why that Christmas of 1912 stands out in my
memory. It wasn't going to be avery happy one, for either the
Wrights or the Taylors. Christmas Eve there came a knock on the
door, and there was Orville with a big basket filled with
everything for abig Christmas dinner. He just handed me the
basket, wished us a"Merry Christmas," and went away. It was
the first time he had ever come to our house.

| stayed on with Orville after he sold the company and retired to
his laboratory in 1915. | helped out with some of hisinventions
and experiments and kept his car in good running order. But
there was less and less work to do, and finally | got restless and
took ajob downtown with the Dayton-Wright Company in 1919.

In 1916, we took the Flyer out of storage and fixed it up for its
first exhibition at the Massachusetts I nstitute of Technology in
Cambridge. If it hadn't been for Roy Knabenshue, there might
not have been the historic relic to exhibit there or in Washington
now. Roy tells how he approached Wilbur early in 1912 and
asked him what he was going to do with the Flyer, and Wilbur
told him, "Oh, | guesswe'll burn it; it'sworthless." Roy argued it
was historic and finally talked him out of destroying the plane.




PNW Aerospace Timeline

Dinner Meeting and Lecture

Retired Members Brunch

Fourth Tuesday every month

Third Saturday every other month

Topic: Active Flow Control Technology
Date/Time: 28th, January 2003, Social at 6:00 p.m
Location: Old Spaghetti Factory, 2801 Elliott Avenue,

Seattle

January’s Past

1930 Grumman Corporation established

1939 First flight Lockheed P-38 Lightning = fist
service plane to exceed 400 mph

1959 McDonnell receive contract to build Mercury
spacecraft for NASA

1974 First flight of YF-16 designed by General
Dynamics

1976 Concorde starts regularly scheduled service

1986 Shuttle Challenger explodes 73 seconds after

liftoff

Editorial: Managing Knowledge in Aerospace

As engineers and scientists in the aerospace field we are
paid to create, manage, or teach knowledge. Often the
information is related to manufacture of a physical product,
perhaps some portion of an air or space vehicle. Sometimes it
congtitutes intellectual property. Many of us dea with
intellectual property (IP) on adaily basis. P consists not only of
patents, copyrights and trademarks, but also many other less
formalized types of knowledge. Unfortunately many
organizations do not understand the value of this knowledge or
the potential impact that afailure to manage it can have .

Most manufacturing companies have a significant amount of
intellectual property, but have no idea how to capitalize on it.
Historically, patents have been used to protect important
inventions and manufacturing processes. But protection is not
revenue generation and many kinds of critical knowledge can not
be patented.

Manufactured products themselves can be considered as
containers for intellectua know how. A handmade wooden
sailboat reflects the skill and knowledge of the artisan. On the
other end of the spectrum, a computer chip bears no less witness
to the skill and knowledge of the individuals that designed the
automated machines, processes and facilities used to create it.
Nearly al manufacturing efforts lie somewhere between these
extremes of individual skill and automation whether the products
are car parts, shampoo or satellites. Production processes for
manufactured goods are a blend of personal skill and machine
automation. The oil paints used on the artist’'s canvas are
blended by machine for the sake of consistency. The most
automated manufacturing processes still require a knowledgeable
individual to monitor the process. In all cases, the key ingredient
is know-how or intellectual property.

Speaker: Peter Milnes speaking on the Predator
UAV

Date/Time: January 18", 9:00AM

Location Museum of Flight, Seattle

Contact Tom Holgate 253-838-0333

Future

21 February Dinner Meeting: Daniel Miller of Lockheed
Martin on Active Flow Control Technology

7-8 April AlAA Congressional Visit Days

7-10 April Joint Aerospace Structures Conference —
Norfolk, VA

20-23 July 39™ Joint Propulsion Conference - Huntsville,
AL

Manufacturing companies make their money creating physica
goods. Thus the idea of selling or licensing knowledge that may
form the basis of their competitive advantage is considered
highly questionable. In fact, even internally identifying the
information that might bring competitive advantage is often
avoided, for fear of bringing attention to the very advantages that
must be kept secret. The drawback to this strategy is the
potential loss of legal rights to these unidentified trade secrets.

Another issue for the manufacturer is that their intellectua
property comes in decidedly different forms. Some portion of it
is inherent in the skilled workforce and its internal organization
and relationships. Another portion rests in the equipment,
control and automation systems. Finally, often overlooked, a
portion liesin the design of the facility itself.

If the organization is also involved in design, there are additional
considerations. In the commercia aircraft industry, due to
government regulations enforced by bodies such as the FAA and
JAA, ownership of the component design becomes the critical
issue in determining liability, control and ultimately who will
profit on a given piece of hardware.

Computers have made it possible to flexibly control production
floor machines. Perhaps even more important, computers can be
used to automate business processes in a similar fashion to
industrial processes. In this sense, business process automation
is an extension of the industria revolution. It is allows machines
to do work that currently requires increasingly precious human
attention. However, the software and configurations that make
these systems work are yet additional types of information that
must be managed and safeguarded.

Karl D’ Ambrosio




Section website:  http://www.geocities.com/aiaa_2000/index.html
National website: http://www.aiaa.org

Please submit newsl etter materials to
Karl D’ Ambrosio by the 20" of January
for the February Newsl etter.

Outstanding Member ship Award

Section Awards 1997-1998

1972-1973 Young Member

1977-1978 Activity Awards

1978-1979 1990-1991

1991-1992 1991-1992

1993-1994 1994-1995

1994-1995 1995-1996

Section Special Career Enhancement

Event Awards Award

1976-1977 1997-1998

1977-1987 Newdletter Awards A PUBLICATION OF AIAA THE PACIFIC NORTHWEST SECTION

1978-1979 1994-1995 Address Corrections

1982-1983 1995-1996 Send to: AIAA Now make corrections on-line at

1987-1988 1996-1997 1801 Alexander Bell Dr. http:\\www.aiaa.org

Reston, VA 22091 (Join/Renew/Update). Membership ID needed
Section Officers and Directors

Position [Name [Address (Mail stop if Boeing*) [Phone [Email address
Council
Chairman Eric Lester OR-RA 425-294-6979 |eric.s.lester@boeing.com
Vice-Chairman VeraMartinovich  [OR-RK 425-342-0988 |vera.a.martinovich@boeing.com
Secretary Joe Dortwegt OR-RM 425-342-5089 |joseph.dortwegt@boeing.com
Treasurer Paul Moorehead 67-65 425-237-5176 |paul.j.moorehead@boeing.com
Advisory Council William Gjertson 8J72 425 393-2557 |william.g.gjertson@boeing.com
Advisory Council Billy Roeseler OR-HH 425-294-2810 (wm.g.roeseler@boeing.com
Advisory Council Doug Ball 67-LH 425 234-1016 |douglas.n.ball @boeing.com
Advisory Council Scott Eberhardt P.O. Box 352400, UW, Sesttle, WA 98195 206-543-6508 |scott@aa.washington.edu
Past Chairman LauraKistler OR-HH 425-294-2553 |laura.s.kistler@boeing.com
Elected, non-voting
Vice-Chairman-Elect Ben Sarao 1432 242™ Place SE, Sammamish, WA. 98075 [206-768-7166 |bmsarao@hotmail.com
Secretary-Elect Open
Treasurer-Elect Open
Appointed
\Webmaster Jane Kuta 43-19 206-662-2820 |jane.kuta@JSF.boeing.com
Honors & Awards Scott Eberhardt P.O. Box 352400, UW, Seattle, WA 98195 206-543-6508 |scott@aa.washington.edu
Retired Members Tom Holgate 2704 SW 314th, Federal Way, WA 98023-7842 |253-838-0333 |holgatz@aol.com
Newsletter Karl D’ Ambrosio 5026 18™ Avenue NE, Seattle, WA 98105 253-395-3710 |karld@emfcowa.com
Nominations LauraKistler OR-HH 206-544-0507 [laura.s.kistler@boeing.com
PSEC Liaison Eric Lester OR-RA 425-294-6979 |eric.slester@boeing.com
PSEC Liaison VeraMartinovich  [OR-RK 425-342-0988 |vera.a.martinovich@boeing.com
Evolution Of Flight Ben Sarao 1432 242™ Place SE, Sammamish, WA. 98075 [206-768-7166 |bmsarao@hotmail.com
Museum of Flight Liaison Open
Pre-College Outreach Rich Hepler 4C-40 206-544-0507 [richard.a.hepler@boeing.com
Public Policy Karl D’Ambrosio  |5026 18™ Avenue NE, Seattle, WA 98105 253-395-3710 |karld@emfcowa.com
Y oung Professionals Emmanuel Domingo|PO Box 591, Bothell, WA 98041 425-487-2888 |edomingo@in-tec.com

* All Boeing people have the address of P.O. Box 3707, Mail Code xx-xx, Seéttle, WA 98124-2207

AlAA
Pacific Northwest Section
Attn: Eric S Lester

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS

PACIFIC NORTHWEST SECTION

5021 38" Street Ct. NE

Tacoma WA 98422

PRST STD
U.S. POSTAGE
PAID
SEATTLE, WA
PERMIT #1686




