THE ASM-LRN-007 SECTION

A few months back we described an airfoil
specifically designed for F3B, the

DU 86-084/18. This month we take a look at a
section suitable for thermal duration events,
the ASM-LRN-007. This section was described
in some detail in a_, recent issue of the
Journal of Aircraft .

As is now commonplace, the ASM-LRN-007 is a
computer designed section. The computer
program, by Mark Drela of MIT, is the same
used by Michael Selig and John Donovan during
the Princeton wind tunnel tests. Please note
the ASM-LRN-007 has not been wind tunnel or
flight tested. With a computed section cl/cd
of up to 166 and a maximum c, of 1.5,
however, it appears to be a Very high
performance section worthy of some
experimentation. The ASM-LRN-007 is for
conventional tailed aircraft.

The ASM-LRN-007 is the result of a quest for
an airfoil capable of high 1ift with low drag
within the Reynolds number regime of 250,000
to 500,000, with minimum laminar separation.
The condor and albatross both soar at the
lower end of this range - the condor as a
static soarer, the albatross as a dynamic
soarer. They were thus of great interest to
the investigators, and the ASM-LRN-007 has
several characteristics which reflect this
heritage: an undercut front lower surface and
relatively sharp leading edge, an undercut
trailing edge (aft loading), and a
requirement for turbulation. The thickest
portion of the airfoil extends from about 25%
to nearly 50% chord, allowing for a
substantial spar system. In fact, the
ASM-LRN-007 is very similar to a birg-like
airfoil described previously in RCSD™. The
ASM-LRN-007 was designed for a 16% flap
capable of both positive and negative
deflection.

The undercut front lower surface adds
additional positive 1ift and decreases the
airfoil's pitching moment. This narrows the
low-drag bucket, but the benefits derived are
felt to outweigh this. Aft loading is
compatible with full chord laminar flow on
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the lower surface during high c¢,. Reducing
the front lower surface undercu% and/or
reducing the aft~loading would result in a
significantly lower c,/c ;. The low-drag
bucket, on the other %an is expanded
through the use of flaps. Laminar flow to 67%
chord on the upper surface is possible.
Laminar separation is prevented through use
of a zig-zag turbulator strip. Unfortunately,
the actual location of the turbulator is not
given in the article. The implied location is
at about 70% chord. Moving the turbulator on
one wing at a time and comparing flight
performance (looking for yaw and/or roll)
could quickly lead to an optimum position.

The performance chart was derived from the
published polars, the coordinates are from
C.S. Vemuru, courtesy of Michael Selig.

An added note: Pfenninger and Vemuru suggest
the zig-zag turbulator is more effective than
a two-dimensional "trip strip" and can thus
be made thinner, with an accompanied drag
reduction of significant proportions. (Birds
use a series of reversed "zig-zag"
turbulators as their wing feathers form a
series of rounded backward facing steps.)
Even more effective, however, is turbulation
by means of one or several rows of very small
suction holes. Pfenninger and Verumu claim
this method to have zero drag, and in some
cases negative drag! This too might be worthy
of some additional experimentation, as the
air volume which needs to be moved is
extremely small.

1Pfenninger, W. and Vemuru, C.S., "Design
of Low Reynolds Number Airfoils: Part I,"
Journal of Aircraft, Volume 27, March 1990,

pp. 204-210.

2Gray, J., "Interesting Airfoil
Information," RC Soaring Digest, July 1988,

pp. 4-5).
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