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Ontarget
A master's degree in engine-out procedures
BY  CATHERINE  CAVAGNARO

ONE OF MY FAVORITE QUESTloNS  to pose

to candidates on a practical exam is, "Why
do you think the FAA wants you to master
this task?" For certain maneuvers, such as
S-turns across a road for the private pilot
candidate or steep turns in instrument con-
ditions for the flight instructor candidate,
the question elicits head scratching and
answers can vary.

But for the power-off 180-degree accu-
racy approach and landing required for
aspiring commercial pilots, the answer is
obvious. The scenario involves an engine
failure over terrain that is less than hos-

pitable, save for a relatively small patch of
ground in easy gliding distance that offers
a reasonable chance for a successful land-
ing. The pilot's job is to guide the aircraft
to touchdown at the beginning of the patch
withminimalenergyandstoppingdistance.
While commercial candidates typically

regard it as the most challenging on the

practical exam, the maneuver is one worth
mastering for every pilot.

TheAirplaneFlyingHandbock(FAA:H-
8083-38) gives a general procedure for the

power-off l80-degree accuracy approach
andlanding.Selectalandingspotontherun-
wayand,abeamthatspotonthedownwind
legofthepattern,reducethethrottletoidle
and guide the aircraft to touch down close
to the target. The altitude on downwind
can vary with aircraft type but is generally
not more than 1,000 feet above the ground.
The Commercial Pilot Airmen Certification
Standards (FAA-S-ACS-7A) require a stabi-
1ized approach and touchdown at a proper

pitch attitude within 200 feet beyond the
specified point and not before it.

Mastering the power-off one-eighty
requires intimate knowledge of the air-
craft glide characteristics, but that's not

all.  Changing atmospheric  conditions,
namely winds,  guarantee  that no two
such approaches will ever be the same.
To successfully and consistently perform
the power-off l8o-degree approach and
landing, the pilot must make continual
and small changes in configuration and
course so that landing with minimal energy
beyond the target is assured. Energy man-
agement skills must be second nature. It's
about always keeping something in your
back pocket to correct for deviations from
the desired glidepath.

We'11 review the ingredients for the

power-off 180-degree approach and land-
ing, keeping in mind that myriad possible
changes in atmospheric conditions might
dictate alterations to the recipe. The goal is
astabilizedapproach,steepenoughtoglide
overanyobstaclesonthepathtothetouch-
dour target.

DESIGNATED POINT. Choose a spot on the
runway, perhaps the thousand-foot mark-
ers, and reduce the throttle to idle abeam
this spot on the downwind leg of the pat-
tern.  Immediately set the  appropriate

pitch attitude and trim the aircraft for the
angle of attack that results in the aircraft's
best glide speed. Maintain this airspeed
until flaring before touchdown.

In an emergency, choose a landing area
within easy gliding distance that provides
for, if at all possible, landing into the wind.
For an airplane that touches down at 60
knots, landing into a 10-knot wind results
inhalftheenergytobedissipatedontouch-
downthanlandingwithalo-knottailwind.
That means half the stopping distance as
well. If hitting obstacles after landing is
inevitable, this lowered energy dramatically
increaseschancesofsurvival.Iflandinginto
the wind is not possible, then touch down
with as low an airspeed as possible.

PROPELLEFtPITCH.Iftheairplanehasacon-
trollable-pitch propeller, you likely set it in
its flattest pitch when entering the pattern.
The increased drag provides for a steeper
approach but degrades glide performance.
Pulling the propeller back to a high-pitch,
low-drag configuration can dramatically
increase glide  distance.  While you will
likelyleavethepropellerinflatpitchforthe
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power-off l80-degree, it is worth remem-
bering to place the propeller in high pitch
duringanemergencyengine-outsituation.

PATTERN Sl+APE. The location of the turn
from downwind to base is key, and it can
make or break the success of the power-
offl80-degreeturn.Inano-windsituation,
the turn is predictable and you might be
able to use a certain time after retarding
the throttle or a landmark to place the
turn. But any winds preclude the viability
of such a technique. A strong tailwind on
the downwind leg can easily push the air-
craft out of glide range, so an earlier turn
is warranted. The attendant headwind on
final might even dictate a non-rectangu-
lar pattern to ensure the landing spot is
achieved (see graphic on p. 86). A head-
wind or tailwind on base means the turn
from downwind should be, respectively,
earlyorlate.Keepinmindthatacrosswind
onfinalshortensglidingdistance,whether
a crab or a slip is used to counteract it.

LANDING GEAR. While lowering the land-
ing gear can exact a serious toll on glide

performance, and leaving them retracted
might be a wise option during an emer-

gency,landingonarunwaywithgeardown
has been known to increase aircraft Ion-

gevity. Focus can be so great during this
maneuver that I've seen a candidate almost
execute a gear-up landing with the gear
warning light flashing and the horn sound-
ing. During your approach the gear should
be extended, ideally no later than turning
onto final,inorderthattheapproachissta-
bilizedandyoucancompensateforthenew

glide characteristics.

FLAPS. Extending flaps  increases  both
lift and drag, and allows for a steeper and
slower approach. But a common mistake
is lowering them too early, and this can
resultinaprematuretouchdown.Thepen-
alty for retracting flaps on short final is an
unfortunatesettlingeffect.Considerthema
valuable fine-tuningtooltobeusedonlyon
the final segment of the approach.

COORDINATION. Unless the wind is per-
fectly aligned with touchdown direction, a
slip will be in order. Even if you choose to
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crab on the final segment to compensate
for a crosswind, a slip will be necessary
before touchdown to align the aircraft's
longitudinal axis with the runway. It is
easy to combine a sideslip to compensate
for the crosswind with a forward slip to
further steepen the approach. A slip is
more versatile than adding flaps in that
it can quickly be added and removed as
needed to fine-tune the glide. Consult

your pilot's operating handbook to see if
slipping is approved with flaps extended.

On the final segment of the approach,
use an aiming point just short of the desig-
nated spot on the runway and make small
adjustments as necessary to keep the air-
craft on the proper glidepath. The secret
ofthepower-off one-eightyisalwayskeep-
ing something in your back pocket; that is,
always being able to make small adjust-
ments to drag in order to touch down on
the target.

Some  candidates  choose  to, when
coming up  short,  descend  early  into

ground  effect as the  decrease  in drag
extends the glide range. While this  is
a nifty trick, it defeats the spirit of the
maneuver. Remember the scenario is that
unfavorable terrain surrounds the land-
ing spot and an especially low approach
in an emergency situation might mean
striking an obstacle.  Opt for a steeper
approach that guarantees landing beyond
the target point.

There is no question that power can
be used to perform beautiful landings. But
landing without power is something we all
should practice regularly so that we have
the best chance in an unfortunate engine-
out situation. Whether you are a private
pilot improving your skills or a commer-
cial pilot dusting them off, mastering the

power-off 180-degree approach and land-
ing builds proficiency and confidence and
is actually a lot of fun. Consistently per-
forming the  maneuver to  commercial
standards means you have earned a mas-
ter's degree in engine-out landings.  AoPA

CATI+ERINE CAVACNARO is an aerobatics

instructor (www.aceaerobaticschool.com)

and professor of mathematics at Sewanee:

The University of the South.  Hear her speak

at the 2019 AOPA Fly-lns.

88  I  ^OPApll®T  July2019


