STICK AND RUDDER

signifying total electrical system
failure, then:

1. Transition to partial-panel
flight using the available backups.

2. Manually turn on any backup
instrumentation, if it is not already
on, or it does not come on automati-
cally in your airplane.

3. Follow any emergency pro-
cedure for electrical failure that
may exist in your Pilot’s Operating
Handbook and/or the POH supple-
ment for your installed equipment.

4. Activate a backup alternator or
generator, if available.

5. Activate a handheld GPS for
navigation, if it’s available but not
already on, and establish radio
contact with a handheld radio as
necessary, if available.

6. Shed electrical load as neces-
sary to conserve power.

7. Assess the remaining capabili-
ties.

8. Land at the first suitable
airport. Partial-panel flight is not
intended for completing a planned
trip all the way home or to destina-
tion.

It’s easy to assume that glass
cockpit systems are infallible. Most
are very new (new avionics equip-
ment rarely fails and when it does,
installation error often is at fault),
and the systems that drive them are
extremely reliable. But a partial-
panel situation is still always possi-
ble in glass-cockpit airplanes. And
the likelihood of system outages or
failures probably will increase as
glass-cockpit airplanes amass on/off
flight cycles and calendar age.

The new age of PFDs and digital
equipment has dramatically re-
duced the chances of failure. But
it’s still our job as pilot-in-com-
mand to have a practiced plan for
when an unlikely failure occurs.

Tom Turner is a CFII-MEI who
frequently writes and lectures on
aviation safety.

Learning To Love Stalls

Stalls should be respected, not feared. Understanding
how they develop and progress can go a long way to-
ward eliminating any unreasonable fears.

BY JOSEPH E. (JEB) BURNSIDE

mong the concerns expressed
by a brand-new student pilot I .

was talking with recently was

what I took to be a strong fear of
stalls. I didn’t have the opportunity
to ask him where he learned stalls
should be feared. I did, however,
relate they were important but—at
least when understood—weren’t
anything to fear. Which is not to
say they shouldn’t be respected.

Key to understanding stalls, of
course, is knowing why and how
they occur, why we practice them
and how we can use the knowledge
and experience gained during that
practice to prevent more dramatic
behavior, like deep stalls or spins,
especially when close to the ground.

STALLS 101

If you've progressed beyond basic
ground school, you should know an
airplane’s wing can be made to stall

at any airspeed, in any attitude and
at any power setting. All you need
to do is exceed the wing’s critical
angle of attack, AoA (see the side-
bar on the opposite page for more).
Of course, the airplane’s AoA has
nothing to do with this—it’s not the
airplane that will stall; it’s the wing.

Let’s stipulate a power-off stall—
by itself—is a rather benign demon-
stration of what happens when the
airplane is operated at the bottom of
its flight envelope, where power and
airspeed are at their lowest. In the (
average light plane, a full, power- ‘
off stall results in some buffeting, a
clean break and pitch over, perhaps
a slight fall off onto one wing or
another and—if the pilot reacts
properly—a further dip of the nose
and increasing power, which puts
us back to flying again.

Of course, there’s more going on
while all this is happening. Among

Ewww,aviationsafetymagazine.com

AVIATION SAFETY

November 2011




STICK AND RUDDER

the variables are coordinating aile-
ron and rudder to keep the wings
level (and prevent a spin, unless we
want one), plus the fact the wing
continues to produce lift through-
out the maneuver, even when fully
stalled. If it didn’t, the airplane
would, in fact, do what many fear:
fall out of the sky. This is a key
point.

MAINTAINING CONTROL

Why? Well, mainly because we
often think the airplane is out of
control once its wing starts to stall.
Not so. In addition to the pitch
control—which we manipulate to
get into and out of the stall—we’re
still in charge of the airplane’s
rolling and yawing capabilities, via
the ailerons and rudder. This pre-
sumes we're not flying an airplane
with swept wings. In some air-
planes, those with canards, for ex-
ample, or one specifically designed
for enhanced low-speed handling,
controlling the airplane in the stall
is a simple task.

For the rest of us, it’s slightly
more involved. The average wing is
designed with washout, where the
wing root’s angle of incidence—its
relationship to the fuselage—is
greater than at the tip. This has
three effects. First, the wing root
stalls before the tip. Second, while
the tip remains unstalled, we still
have roll authority, allowing us
to pick up a wing (gently!). Third,
when recovering from a full stall,
the tip starts flying again before the
root, giving us back the roll control
we had lost.

Of course, while all this is going
on, we still have the rudder. Con-
trolling yaw in the stall by keeping
the turn coordinator or turn-and-
bank instrument’s ball centered is
important to avoid a spin. In fact,
the way to enter a spin is to add full
rudder in the desired spin direction
at the moment the stall breaks. Un-

less you want to demonstrate a spin,
keep the ball centered.

A final thought about controlling
the airplane in the stall involves
power. The preceding discussion
presumes a power-off stall. Adding
moderate or full power to the equa-
tion, however, has a couple of ef-
fects. The first one is it will require
a higher deck angle to achieve a
full stall. Why? One answer is be-
cause the wing’s stalling AoA isn’t
reached without that higher deck
angle. Another part of the answer
is the propwash blows some air
over the wings, effectively reducing
their angle of attack and delaying
the stall’s onset. A third part of the

answer is full or partial power helps
prevent the airplane from decelerat-
ing as quickly as when power is off.
A power-on stall’s break is rather
more abrupt than when power is

off, and recovering from a power-on
stall can be as simple as lowering
the nose only slightly so the wing

is below its stalling AoA and starts
flying again.

WEIGHT AND CG EFFECTS

Many pilots express greater fear
of a stall when the airplane is
loaded at or near its maximum
gross weight. Weight certainly can
impact the indicated airspeed at
which an airplane stalls. But it
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has nothing to do with the AoA at
which the stall occurs.

Another effect of weight in the
stall involves how much altitude is
lost and how quickly the airplane
responds to control inputs during

dicators have been developed to warn
ll. Two common examples are pictured above.
e is the vane-type, used on Bonanzas. The bot-
'seen on Cessnas.

the recovery. A related effect in-
volves how it responds while enter-
ing the stall. Predictably, the same
airplane will handle and respond
better when at light weights—and
not lose as much altitude—than

when at or near its maximum gross
weight. =
The airplane’s center of gravity ‘
(CG), however, is a critical element
when considering stalls—both how
the airplane gets into them and how
it recovers from them. The takeaway
is the CG must be forward of the
conventional airplane wing’s center
of lift. Why? So the nose will drop,
reducing the wing’s AoA, and help-
ing recover from the stall.
A CG located too far forward
could prevent the pilot from even
entering a stall, by limiting the
pitch control’s effectiveness—the
AoA necessary to stall might not be
achievable. At first blush, that might
seem to be a desirable character-
istic, but a too-far-forward CG has
detrimental effects, too, not least of
which is an inability to flare for a
landing. Another effect of a forward
CG is the pitch trim control must be
set to exert greater downforce from
the tail to maintain level flight. In {
turn, this setting demands a greater
AoA from the wing to maintain suf-
ficient lift to counter the tail’'s down-
force. That increased AoA puts the
forward-CG airplane closer to the
wing’s stalling AoA, something gen-
erally considered undesirable.
Meanwhile, load a conventional
airplane so its CG is too far aft, and
other strange things begin to hap-
pen relative to the stall. For one, the
pitch control becomes lighter and
more effective, raising the possibil-
ity a ham-fisted pilot could enter a
stall without too much effort. (Face
it; the effort required to get most
airplanes to stall when trimmed for
cruise airspeeds is a good thing)
But, and as noted earlier, the real
issue with a too-far-aft CG is the
possibility the nose won't come
down when in or approaching a
stall. Also, spin recovery adversely
affected. The FAA’s Pilot’s Hand-
book of Aeronautical Knowledge,
FAA-H-8083-25A, puts it this way:
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“The recovery from a stall in any
aircraft becomes progressively
more difficult as its CG moves aft.
This is particularly important in
spin recovery, as there is a point in
rearward loading of any aircraft at
which a ‘flat’ spin develops. A flat
spin is one in which centrifugal
force, acting through a CG located
well to the rear, pulls the tail of the
aircraft out away from the axis of
the spin, making it impossible to get
the nose down and recover.”

VARIATIONS

So far, we’ve discussed only
straight-ahead, power-off and pow-
er-on stalls. But—and as the ac-
cident record demonstrates—other
types of stalls exist, including ac-
celerated and cross-control stalls.
Detailed examinations of these two
variants are somewhat beyond this
article’s scope, however. Until we
develop an article delving into them
both, a quick discussion of the dif-
ference and why they’re important
is appropriate. ’ /

These two types of stalls are
important for the average pilot to
consider because they’re the two
types we’re most likely to encounter
in everyday operations.

The accelerated stall is called that
because it requires some addi-
tional loading to be imposed on the
airframe, as might be encountered
in steep turns, pull-ups or other
abrupt maneuvers. The term has
nothing to do with the airspeed and
everything to do with the airplane’s
aerodynamic loading. As the FAA
notes, “[flailure to take immedi-
ate steps toward recovery when an
accelerated stall occurs may result
in a complete loss of flight control,
notably, power-on spins.”

A cross-control stall occurs
when—as its name implies—ai-
lerons are deflected in one di-
rection and rudder is in the
other. Apply some excessive back

Building Stall Confids

The book learning necessary to undel
more difficult, however, is both applyi
learning how and when the airplane is
after the stall. Here are some basic sug
ize—or re-familiarize —themselves with

SLOW FLIGHT
Flying slowly—behind the power c

to maintain level flight—is a great wa

stalls. For one, the time spent in
ditional control input is require
want it while the sights and sound
when practicing stalls. For another,
flight, as we approach the stall it:

LANDINGS
Done correctly, a normal landing
every time. The chief differen
stalls at altitude, performing
deployed and the stall warning
experience with the look, feel

proaching the stall. :

PRACTICE
Just do it: Go flying and practice
if you feel uncomfortable doing

tute for some hands-on experie
to partial power-on and then
break. 2

GET SOME DUAL
When practicing stalls, there’s |
ite instructor and going out for
is your flight review, but you really
desire to learn more about ther

pressure—as when trying to
maintain altitude in a steep bank
and slewing the nose around,

like after over-shooting the turn
from base leg to final—and you’ve
established the conditions for a
classic cross-control stall. If the
airplane enters the stall close

to the ground—again, as when
turning from base to final—very
little altitude and time remains to
effect recovery.

Importantly, performing either ac-
celerated or cross-control stalls are
very good ways to get an airplane
into a spin. That’s generally unde-
sirable with most of the airplanes

we fly, and is definitely a bad idea
if we're too close to the ground. In
my opinion, anything less than 500
feet agl is “too close to the ground”
when considering a spin.

There’s a lot more going on dur-
ing the average stall than we have
space for here. But the bottom line
is stalls—how to enter them, how to
get out of them and what to while
you're there—is well-understood. A
little of that knowledge and under-
standing goes a long way toward
helping the student understand
something the experienced pilot
already knows: There’s no reason to
fear stalls.

November 2011

AVIATION SAFETY

www.aviationsafetymagazine.com E




