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TRAILING TWISTERS

climbout, or landing. The downward flow of both
trailing tornadoes can cause the penetrating airoraft
to settle or diminish it’s rate of climb, an extremely
hazardous situation, especially at low altitude. This
hazard is multiplied by the probability of the pilot
stalling his alrplane in an effort to check the set-
tling movement.

Crosswinus during a chopper’s runway takeoff
tend to move vortices off the runway. One exception
however oceurs whenthe crosswind equals the lateral
speed of a vortex causing it to remain on the runway
until dissipated-up to two minutes. This can create
very serious takeoff and landing problems for follow-
ing aircraft.

The third mode of penstration-along~track
through the vortex center- may also occur during
takeoff, climbout, and landing approach. This maybe
the most dangerous of the three because it aubjects
the aircraft to rotational flow of a vortex, inducing a
roll in the penetrating alrcraft which may be greater
than the capabllity of the aircraft’s iateral control.
Substantial lateral upsets can occur in this mode at
up to two minutes after turbulence generation, even
in alrcraft of equal weight.

This can be very hazardous at altitudes less than
300 feet, especially for light weight aircraft. The
upset may be less for a large and heavy airplane but
the tolerable limits are alsoless because of a slower
roll recovery due to relatively higher inertias.

Lateral control required by the T-28 test air-
craft, flying at 80 knots, is shown In Figure 1, The
plane penctrated the vortex about 1,000 feet to the
rear on flight levels of 50, 100, and 200 feet below
the helicopter which was moving at 40 knots. Note
that at 200 fect below the chopper’s flight path, the
T-28 required more than maximum lateral control
within a five second perfod. A control input of this
magnitude in calm air would result in a roll rate of
approximately 38 degrees per second.

During the same tests, a landing approach was
simulated by a descent at 250 feet per minute through
the wake at 1,000 feet behind the helicopter. A pro-
nounced roll oceurred and the rate of descent was
increased to 500 feet per minute. The T-28 pliot
commented that hould vorticesz-induced lateral up-
sets and similar altitude loss be encountered at low
altitudes, the result could be digasterous.
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The following conclusions were drawn from the
study:

1. Helicopter vortices are sim#ar to fixed wing
vortices.

2. Lower speeds of helicopters generate higher
intensity wakes with more severe vortioes.

3. Helicopter vortex intensity is directly re-
lated to rotor loading.

4. Air traffio control procedures cancontrol ex-
posure to roter wake vortices onandnear airdromes.

6. A penetrating aircraft should fly on or above
a chopper flight path or have a separation time of
one to one and a half minutes if below & vortex pro-
‘ducing helicopter. .

FIG#1
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LETTERS

.. .to the editor

In regerds to your article “Using
Angle of Attack in the Thunderchizf
{July 67}, | would like to know whether
you got any static on your reply to my
letter in the Sop 67 issue. 1've boen fly-
ing ongle of aMock-equipped aircraft
since '59, have over 900 hours cumwlo-
tive in the F-101, 104,105 ond 4, and
think | know how to use the ‘‘gaoge.’" |
still can®t figure ouf, however, how | am
swpposed to “‘quickly recognize™ a steep
approach if | "'use’ my "ongle of attack
meter on final," [*ve been in @ fow stecp
approaches, 1 knew they were steep be-
cause | could see they were steep. |f |
wero 50 dumb {or inexperionced) as to be
unable to see that an appreach were steop
| do not know in what way "‘the gage’
would tell me that. Like the old story
goes, "It aln't the foll. 1t's the sudden
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stop ot the end."’ The gage will lletoyou
oll the woy dawn the steep approach that
you ure safe. But it isn't really lying be-
cause, os for as it knows, you are safe.
It doesn't know how steep you are, haw
close the ground is, whot your rate of de.
scent is, or any of thote ather foctors
that are cbout to zap you.

Let's face it. The angle of attock in-
dicator is a weother vane hooked fo an
indicator ond then morked to show when
the eirplons is af the angle of sHack that
flight tests determined was optimum for @
noreal landing approoch, Vary from the
normal landing end you'd better look for
additicnal help in getting the bird down.

Robert J, Venden-Heuvel
Mojor, USAF

No, we've received no static. -

The angle of attsck imdicator in
F-105 iz & management tool to help
pilot get a cost effective landing. Nor-
mally you'll aim for & desired touchdown
arca on the runway. If you have a stecp
descent angle on final approach your
angle of attack indicator (F-105) will
show the FINAL triangle above the fizxed
tndex line (see Fr’gure 1). This tells you
the &rspeed is too fast, or the angle of
attack of your aircraft is too steep for the
{lending) configutetion of your aircraft.

If wvou fly final approsch at a normal
rate of desceat, still aiming for the de-
sired touchdown point, and majintain the
recommendsd angle of attack you will be
at the proper mrspoed and angle for a
safe spproach end landing (see Figure 2).

f you should get Iow on finsl your
first reaction is probsbly back stick to
keep from getting any lower. Without an
immediate increase in eagine power your
angle of sttack indicator will show your
attitude as becoming unsafe...the &i-
angle will descend below the index line
and the minimum safe speed hatched arca
wil! move dosnward, This indicates
you'ra too slow und/or your nose ig too
high,

The facts should be clear: Why
working close to & wing's maeximum
efticient of Iift, which ts very close .
stall, angle of attack informsation is-more
accurate, and therelore more imporiamt, (o
the pilot than mrspeed indications.

The article was an attempt to show
the hazards of attempting fo salvage a
bad spproack. [f you fly final at the roc-
ommended angle of atlack, chances are
good you'll avoid ‘... that sudden stop
at the end.”

- Ed

N

Couttesy of Daily Press, Newpori News, Va.
& LUnited Fagture Syndicate, Inc. 19566
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"1 Ac TALI-Y MAJDR AIRCRAFT ACCIDENT RATES as of 31 JANDARY 1988°
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