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CALENDAR

September
RAFFLE

September Meeting

7:00 pm September 25 2001
Automotive Museum, Balboa

Park

Electro Glide Saturday
Sept 29  at 9:15 am

Oct 18th – Miramar Air Show,
Model Aircraft Displays and Air
Show at 4 PM before Blue
Angles Sunset Show.

"Flipper" 56" ARF
Two sets of servos
30 Amp ESC
Others

Mr. Reynolds, We’ve Got Your Number - - and what it
means to model airplanes

The original article appeared in AIR & SPACE SMITHSONIAN April/May, 2000

Take a walk on the beach.  Your feet sink deliciously into the sand.  Now scale you
down to the size of a Flea on the same beach. Help!  You’re tripping and stumbling
among knee-high boulders and you hardly make any headway at all.

The same principle applies to airplanes moving in air.  Air is really a granular
substance, like sand, made of separate molecules a certain average distance apart,
with a certain “stickiness,” or mutual friction.  You can scale down the airplane by
you can’t scale down the air.  So the same airplane behaves differently at different
scales.  Anthropomorphically, the air “feels” different to airplanes of different sizes.

The relationship between the size of an object and the feel of the fluid medium
surrounding it is summer up – and has been for more than a century now - in a
powerful mathematical equation call the REYNOLDS NUMBER.

The discovery of Reynolds number, or RN as is usually abbreviated, arose not from
aerodynamics by from plumbing.  The size of a pipe needed to carry a certain flow,
and the amount of overcome the resistance of a pipe over a given distance, are basic
problems of hydraulic engineering.

Experimental measurements had yielded baffling discontinuities and apparent
contradictions.  Fluid flow was a Jekyll-and-Hyde kind of phenomenon swapping
identities and behaviors for reasons that seemed to defy comprehension.

Osborn Reynolds (1842-1912) was the classic absent –minded professor of
Engineering at the University of Manchester in England.  He was known for
drifting off the middle of a lecture and working out the mathematics of his newest
insight on the blackboard while bewildered students twiddled their thumbs.
Reynolds was, however, and original scientific thinker with the practical instincts of
an inventor.  He did significant work in several; areas but his most lasting
contribution was to the field of fluid mechanics.

The experimental apparatus that led to the discovery of Reynolds number can still
be seen today in a gallery documenting his work at the University of Manchester.

continued on page  6
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Silent Electric Flyers
of

San Diego

Club Information

Web Site: http://sefsd.org/

2001 Officers

President           Wayne Walker
1-619-284-6119  Wayne@Walker.org

Vice President, Chief Flight Instructor
& Gate Keys                         Bill Knoll
1-760-966-6884
billknoll@earthlink.net

Treasurer  Mike Neale
1-858-674-1378
mneale@enerdyne.com

Newsletter editors        Charlie White
1-619-223-8903
charliewhite@home.com

   Bob Davis
1-619-277-8034

Safety SteveNue
1-619-284-0816       SNEU@aol.com

Membership           Dennis Collins
1-858-569-5015
dennisc@pobox.com

               Flying Site
Located one half mile East of Sea

World on Sea World Drive at
South Shores Park Drive

Membership  or Subscription

$25 per year,   $15  for subscrip-
tion only.  $10 for under 18 or ad-
ditional family member.   Mail to
the Subscription Secretary: Dennis
Collins, 5150 Corte Playa Catalina,
San Diego, CA  92124.

Mission Statement

The objective of the Silent Electric Flyers of San Diego is to promote and further the technology of

electric powered R/C aeromodeling: encourage competition in Electric Soaring, Pylon Racing, FAI-

F5B/D, Scale, Old Timer, and Pattern Electric categories by hosting major Industry sponsored events

and sanctioning “Fun-Fly” types of contests; provide forums for the exchange of technical informa-

tion, instruction and experience; and participate in demonstrations of electric propulsion in area

wide model aviation events.

Flying
Site

Sea World Drive
I-8

I-5Sea
World

 W

President’s Corner

Sept. 2001 Column

This has been a week we will all remember.

My condolences to anyone who lost a family member or
friend in the Terrorist Act in New York. The only
thing we know for sure at this point (9-12-01) is
that things will never be the same again. As a nation
we lost our innocence many years ago, we’ve now lost
a sense of well being and complacency.

The F5B USA Team Trials are on October 19, 20, 21 and “Inter-

Galactic F5B Championships” for 7Cell and 10 Cell as well as the 1.1

Kg class will be held on our current field unless something unexpected

happens, i.e. we get all our clearances in record time and the tractor

crew has nothing to do the first week of Oct. Since there will be no sport

flying that weekend, you might as well sign up to help and get a front row

seat to see all the action! There’ll be some free goodies and Lunch each

day as well as a Saturday night BBQ provided for all entrants,

course workers and helpers. There will be entry forms and sign up

sheets at the meeting. Come out & have fun!

The meeting entertainment this month will be a progress report from the

UCSD CORAX Cal-Space project on the flying wing with balloon

launching to almost outer space! We’ll also investigate covering

materials and their respective weights and other properties.

It’s almost October and time to nominate your favorite Club-E’s for the

dream position of President, Vice-President, Editor, Secretary,

Treasurer, and Safety Officer. I must step down and reduce my stress

level next year, so get behind your favorite and run a good campaign.

See you then, and fly safely,

Wayne
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Silent Electric Flyers of San Diego Peak Charge

August Meeting Minutes
                  B y   Tom DeShon

 Introduction –

The August meeting was called to order on 8/28/01.  A few new members and visitors were welcomed:

Joe Hory and Alan Walker are both new to the hobby and have joined the club; Jason and Charlie (UCSD High

Altitude Team) brought examples of their latest designs.

Old Biz –

As discussed in the last few meetings, the new field proposal is still moving forward.  There are still two

environmental reviews pending; one by the city, and the other review by the Coastal Commission.  The use of a

water truck may be required and the club is hopeful that a member (read “free services”) may be able to assist.

The plan is for the city to provide up to three cement benches and possibly some “throw-away” telephone poles

for parking standards.  If any members have access to used telephone poles, the club would gladly accept the

donation.

There are still some “club” sponsored products for sale.  T-shirts, polos, and club patches may still be

available for sale at the meetings and at the field on selected weekends.  Please see Wayne Walker

New Biz –

Club Competition –

The S400 Electroglide will take place Saturday, 8/25 at 9:15 AM.  This event always occurs on the Saturday

following the monthly meeting.  Future competitions are planned for 9:15 AM on 9/1/01, 9/29/01, 10/27, and

12/1.

The F5B practice will be the third Sunday in September (9/16).  The F5B Selection Trials will be Fri – Sun (10/

19 – 10/21).  First flight will be at 8:00 AM on 10/19, with the last event on Sunday at noon.  No sport flying

will be permitted at the field during these World Trials.

Club Programs -

Discussion regarding the 2002 Mid-Winter Electric competition revolved around the proposed date of

Washington’s B-Day, 2002.  This next contest will start on Friday and end on Sunday.  Proposed changes will be

discussed at future meetings.  Volunteers will be needed as usual.

Other Events –

A reminder for those interested, the Miramar Air Show is scheduled for 10/18/01 and will include static

displays of R/C aircraft as well as flying demonstrations.

Special Presentations –

Jason Dorvee, a UCSD Engr student attended this month’s meeting to present his first prototype design

of the high altitude experimental vehicle he and peer students are designing.  As explained in last month’s

continued on page 5
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San Diego Electroglide

Results for 1 September 2001

Bill Knoll  E-Joy 216

Tom DeShon  Sun Bird 172

Only three contestants for the August Electroglide (Lee Norton had stability problems
with his ship and chose not to be scored, but I’m sure that he will be back next month).
However, we did see the emergence of a new, relatively inexpensive, and hightly
competitive model -- the E-Joy.  It is owned and built by Larry Brown who chose to have
Bill Knoll give it its inaugural flight.  The “Joy” is a hand launched glider kit, available at
Hobby People for about $150 according to Larry. He made the adaptations for the 6-volt
Speed 400 and necessary accessories, and, believe me, it is a performer!  Now if Bill
Knoll can get his Impuls back in the air ........... the September Electroglide will be a good
one to watch.

And, by the way, the September Electroglide will be held on Saturday,
September 29th, with the first toss at 9:15 AM.

If you want to know the rules for this club contest, give me a call at
(619) 469-5566 or e-mail at <DonK126@cts.com>

Don Wemple

Scratch Builder: Bob Davis
Plaything
Developed from Dave Robelen Playmate.
380 sq. in.
52 oz all up
19.5 oz/sq. ft.
Astro 05 w/2.38:1 gear
11 X 7 APC E Prop @ 6400 RPM
21 A @ 9.4-8.9 V, 172 W
Needs to go faster- only 42 MPH prop speed
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minutes, Jason and team are attempting to design a flyable vehicle that will transport a payload to 100K feet

using a lifting weather balloon.  He wants to release the payload / vehicle and have it autonomically return to

earth while navigating/flying to the landing site. The flight mission calls for a payload/vehicle weighing less

than 4 lbs that will be lifted (via balloon) to altitude, carry out research (IR mapping, high alt photos, etc), and

then return to earth under its own power.  The first two versions presented at the meeting this month both looked

a little like fat Zagis.  Both were white foam delta wings with incredibly thick flying surfaces.  Electronics will

be added later this week (except power), and the maiden flight (read “glide”) should be no later than 9/8 using a

balloon as a launching platform.

Steve Neu played a video compilation that he and Steve Manganelli created after the AIAA contest at

Pax River MD.  Though a great example of some of the aircraft at the competition, Steve’s video was even more

entertaining due to the humor and dubbed sound track.  Another good reason to attend the meetings……

Safety, Safety, Safety….

Discussion tonight centered around the need for all pilots to have active membership in the AMA (and

the insurance that comes with membership).  The only people allowed to fly without insurance are students

flying with an “approved trainer.”  The club pays an additional fee for this added insurance, which allows

specific members to assist new pilots.

The Training Program-

The club simulator is currently out on loan, but should be returned shortly.  The wait is now minimal.

As a note, this software requires an 8mb (or larger) video card and 366 Mhz operating system to run properly.

See Bill Knoll with questions.

How To-

Tonight’s “How-To” was a demonstration on converting airplanes originally designed for gas or glow

fuel to electric.

The first example was a Kyosho Giles 202 built by Mike Morgan.  This plane was originally designed as

a “60” size glow ARF.  Mike’s version weighs about 8 lbs, and flies on 21 cells.  It uses an Aveox 1415-2Y

motor, 3.7/1 gearbox, and 15” prop.  Mike had to create a custom motor bracket to replace the stock engine

mount.  He also built stiffeners for the battery tray and strengthened the landing gear.  Mike has had a few bugs,

but general performance seems similar to the gas version.

The next airplane was a Spitfire built by Wayne Walker.  This kit was originally designed as a “25” size

glow plane.  Wayne powered the aircraft with an Astro 05 motor and 2.38 gearbox.  It flies on 8 cells, with an 11

X 7 prop.  The only alteration Wayne made was to move the servos aft to allow for battery adjustment within

the fuse.

The “Big Momma” of the evening was a “120” size Great Planes Ryan STA ARF built by Bill Knoll.

Bill expects this plane to weigh about 15 lbs and should fly using 36 cells.  For power, Bill is using two Astro

40 FAI motors with a belt drive gearbox.

Show & Tell-

Aaron Vigil brought his Hornet indoor helicopter.  It flies using a S300 motor and fixed pitch rotors.

George Harris brought his Watt-Tizzit that flies using a geared S380 motor and weighs about 17 oz.

The meeting adjourned shortly after 9:30 PM.
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It’s a horizontal glass tube with a flared inlet.  The pipe is immersed in a tank of water and vents to the outside.
Reynolds would open a valve to allow water to flow out through the glass pipe at the same time. He allowed a small
nozzle to inject a find stream of dye into the pipe’s inlet.  Reynolds could control the speed of flow in the glass pipe and
watch the behavior of the filament of dye running though it.

He observed the same phenomenon that one would see when cigarette smoke would in still air, rise several inches in a
smooth stream and the abruptly burst into disorderly eddies.  The dye stream would remain perfectly straight and
coherent at first, then explode in turbulence.

Today we call the two types of flow Reynolds observed LAMINAR and TURBULENT flow.  In laminar flow the flow
resembles combed straight hair.  In turbulent flow, small whorls and eddies develop in the flow. Reynolds discovered
whether in flow remained laminar or became turbulent depended on the relationship of flour factors, diameter of the
pipe, the speed of flow, fluid density and viscosity.

Laminar flow has only half as much resistance as turbulent flow so engineers like to maintain laminar flow over as much
of an airplane’s surface as possible to reduce drag.  But the significance of Reynolds Number goes beyond drag
reduction.  Reynolds numbers is a “similarity parameter” that allows designers to account for scaling effects and
different regimes of operation.

Here is Reynolds’ equation - -
RN = VDr

m
V is the velocity in feet per second (1.466 x mph).
D is a dimension if feet.  (In the case of a wing, it’s the mean aerodynamic chord in feet.  It can (also) be the length of the
fuselage if that’s the object of interest.)
r is the density
m is the viscosity of the fluid.

Once you pick your fluid it gets even simpler.  r/m is a constant.  Its value is about 6400 for air at sea level, so to get the
Reynolds Number for ordinary airfoils flying at low altitude all you have to do is multiply the chord length by the
speed, then multiply the result by 6400.

A 1/10-scale model with a 9-inch wing chord flying at 40 mph would have a RN of about 281,500.
The full -scale airplane with a 90-inch wing chord flying at 200 mph would have a RN of about
14,000,000.

Since you multiply by speed, density and size but divide by viscosity, it follows that as the speed, density or size
increases the RN increases.  As the viscosity decreases, their RN decreases.  The fact that flows at similar RN
behave similarly implies that a slow flow in a thin fluid behaves just like a rapid flow in a thick fluid.  One the
convenient consequences of these relationships is that the RN of the keel of a sailboat operating at low speed in
water is similar to that of an airplane wing travelling many times faster in air.  So, all the research done to
create airfoils for airplanes applies equally well to sailboats.

The most magical power of the RN leads us to the strangest conclusion of all.  Air feels to a gnat, the way oil or
honey feels to us.  So flying, when you’re very tiny, isn’t flying at all anymore.  It’s swimming.

The laws of flight change for increasingly tiny fliers.  The things that aerodynamicists normally strive to
optimize – airfoils, wingspan, surface, smoothness – cease to mean anything at very small scale (very low RN).
The wings of very small (insect-size) fliers may even cease to be continuous surfaces, and may be replaced by
collections of hairs more like palm fronds than wings.  The smoothly curving flows that generate lift on the large
scale are replaced by swirling eddies, tiny insects paddle rather than soar.  Up to now there has been little
investigation of practical aerodynamics at very low RN, so it is not yet clear how an extremely tiny flying
machine ought to be designed.  But one thins is already obvious: A tiny air vehicle, whatever it is, will not be a
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shrunken copy of a conventional airplane.

(The following comments were written by Frank Dellamura, editor of SILENT PLEASE, the newsletter of the
Silent Electric Flyers of Long Island)

So what doers this all mean to the RC model airplane designer or flier?

It means that your cannot scale the power just because you scaled the airplane geometry.  It means that, as you
build increasingly smaller airplanes, the airfoil shape of the wing becomes less important.   One can reach a point
where a flat airfoil works just as well, or better, than a cambered airfoil.  It means that there comes a point of size
and speed where virtually all the flow, around the model is turbulent and nothing can be done to change to a
laminar flow.

Take the example of wing lift.  Wind tunnel test shows that lift and drag varies with RN.  For example theoretical
maximum L/D (the ration of lift to drag), for a Clark-Y airfoil changes with RN.
Reynolds Number:

RN = 25,000         Max L/D = 4
          50,000  10
        100,000  38
        200,000  48

A maximum value of 50 is reached at about 250,000.  A RN of 25,000 is typical for a small peanut-scale model
while values of 200,000-300,000 are typical for modest size RC airplanes.  What’s more telling is a comparison of
different airfoil shapes at varying RN.

Below a RN of 100,000, a thin cambered plate works better than a Clark-Y.  That’s because the flow has become
largely turbulent and the Clark-Y thickness just adds more turbulence and drag without contributing any more
lift

Once, an inadvertent experiment tended to verify that airfoil shape is less important as the RN decreases.  Tom
Hunt is very active member of SEFLI and owner of Model-Tech, mounted (unknowingly) the wing backwards,
after changing a battery pack, and launched the airplane. During the flight Tom complained that the “new pack
wasn’t up to par.  The airplane was flying sluggishly.”  Only after landing did he realize that he mounted the wing
with the trailing edge first.

Below RN=20,000 is the twilight zone of flight.  This where the insect “fly” or swim through the air.

 PRE-ESTATE SALE[ALL ARTF &TESTED], THEY R 'PRICELESS'!!!

*ACE 'ALL-STAR'[BIPE],GAS/ELECT.]
*ASTRO 'ELECTRA-FLY'[05 SPORT,+SPARE WING]
*PLAYBOY [PYLON,05]..O/T
*STRATO-STREAK [G400]O/T
*GREAT PLANES,'E-CUB',G05/AILERONS
*AIRTRAILS 'SPORTSTER'[05]
*****************GLIDERS,FLY STOCK OR ELECT.*********
*GRAUPNER 'CUMULUS' 99''
*PARAGON',110'',2 WINGS,1 FLAPS
*WANDERER 2M
*'WINDWARD 2M 858 277 3833
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Membership Application

NAME:  Last ___________________First ___________________Middle Initial ___

ADDRESS: ___________________________________________________________

CITY________________________________  STATE ____  ZIP _________________

PHONE: (H) ___________________________(W) ___________________________

FAX:  _______________________________ E-MAIL _________________________

AMA NUMBER: ______________________    Dues Paid ___________

Date of birth _____________________   Date ________________

Note:  AMA Membership Required

Flying membership $25,  Newsletter only membership $15.  Join after July
$10. Bring to club meeting or mail with copy of AMA card and check to
Subscription Secretary:  Dennis Collins, 5150 Corte Playa Catalina,
San Diego, CA 92124.  Do not mail your application or subscription
to the SEFSD newsletter.

SEFSD c/o Charlie White
4420 Ladera Street
San Diego CA 92107
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