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eal World Uses for Angle of Attack

airport in formation just as the sun was coming

over the horizon. It was a perfect day for flying
and fishing. The 52-degree springtime air was crisp
and the winds were calm as the airplanes headed
toward their favorite secret fishing spot. Both pilots
were looking forward to fishing after landing on
the riverbank. Although they had flown to this spot
many times before, this was their first trip this year.

As they approached the landing zone at about
350’ above ground level, the first airplane spotted an
extremely large moose crossing the river. The giant
moose lumbered straight toward the middle of the
landing zone. Instinctively, the pilot banked to the
left for a better view of this amazing creature while
simultaneously telling the trailing airplane of his
find. As the two Cubs maneuvered across the circle
from each other, the moose stopped in his tracks and
lazily looked up.

The lead PA-18 pilot radioed, “This is the largest
...” Suddenly, his airplane rolled to the right and
ended up inverted. There was no time to recover.

Meanwhile, the pilot in the trailing Super Cub
almost succumbed to the same trap. However, his
airplane had some additional safety enhancements.
He had an angle of attack (AOA) probe, an AOA indi-
cator with audio, and an AOA-activated stick shaker.
When he felt a rumble in the control stick and heard
the stall warning audio, he knew something was not
right. Glancing at the AOA indicator, he noticed he
was in the red arc. He immediately relaxed backpres-
sure and added full power while rolling wings level,
but he was low and heading for the ground.

Two Super Cubs departed the Anchorage, Alaska

Looking forward, the pilot could see nothing but
riverbank filling his windscreen. If he instinctively
pulled back to avoid crashing, he would no doubt
stall again. How hard could he pull without stalling?
This was a max performance situation. His attention
was now focused on where it needed to be — avoid-
ing a secondary stall while minimizing altitude loss.

He loosened his clenched, reactive grip on the
stick. Clearing the river by a few feet, he realized how
close a call this was. As he climbed out, his heart was
pounding. He gently banked to the left and craned
his neck around to check on the lead airplane. His
heart sank when he saw the pile of twisted metal and
torn fabric burning on the riverbank. How could this
happen to a mature 52-year old pilot with over 5,400
hours total time?

Although fictitious, this story illustrates an
accident pattern that occurs all too frequently. In
Alaska alone, over the last six years, there have been
97 accidents categorized as fatal or having caused
serious injury. The most common of these was stall
spin accidents, with 39 people killed and 26 people
seriously injured. That’s almost one person a month!
This problem is not unique to Alaska. Loss of control
is the leading cause for general aviation (GA) mis-
haps in the lower 48 as well, having caused 1,190 fatal
accidents in the last 10 years. That works out to one
fatal accident every three days on average. Clearly,
this is a big problem, so let’s have a look at how AOA
indicators can assist pilots in preventing a loss of
control situation and in recovering from a stall.

As pilots, we all should understand the theory
of AOA and how important it is to safely maneuver
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AOA probe used on
a Cessna 182 in FAA
research program
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GAJSC/SAT ldentifies Loss of Control In-Flight (LOC-1) as Leading Cause of Fatal GA Accidents (2001-2011)

GAJSC Pareto CY2001-CY2011

Source: NTSB Aviation Accident/Incident Database.
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LOC-I— Loss of Control Inflight

CFIT - Controlled Flight Into Terrain
SCF-PP - System Component
Failure-Powerplant

LALT — Low Altitude Operations
UNK — Unknown or Undetermined
OTHR - Other

FUEL - Fuel Related

SCF-NP - System Component
Failure-Non-Powerplant
MAC — Midair Collisions

WSTRW - Windshear or
Thunderstorm

FAA Research and Develop-
ment Project, this concept
has proven very effective at
getting the pilot’s attention.
Now let’s discuss the
human factors of AOA
devices. It is no wonder that
pilots cannot manage AOA
when it is not displayed to
them. Displaying AOA is cer-
tainly a good start, but may
not be enough. The pilot may
not be looking at the display
when he/she needs it the
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our airplanes around the sky. We learned in ground
school that an airplane will stall if you exceed the
critical AOA. If aggravated, a stall can progress to a
spin and/or loss of control. During flight training, we
rely on airspeed to avoid a stall. However, it is impor-
tant to keep in mind an airplane can stall at any air-
speed, any pitch attitude, and any power setting.

If the pilot is expected to manage AOA to stay in
control, why is this angle not displayed or utilized
in the aircraft? AOA is displayed in most military
fighters, many transport airplanes, and even in some
small aircraft. However, AOA devices are not com-
monplace in GA. Thanks to a new FAA policy change,
that may change.

In an effort to reduce both the GA accident rate
and the cost of installing safety devices in airplanes,
the Small Airplane Directorate started a campaign
about three years ago. Collaborating with other FAA
offices, the Directorate worked to streamline the time
and money required to get AOA devices in the field.

The hardware itself for an AOA device is rela-
tively inexpensive. New devices on the market
accurately measure and display AOA. They also
provide audio warnings as the critical angle is
approached.

Speaking of affordability, how about a low cost
aftermarket stick shaker activated from an AOA
device? In recent flight tests conducted under an
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most. This is where getting
his/her attention in another
way is paramount.

Invoking three of the five
senses progressively with
an AOA-based stick shaker,
aural tone, and visual display
should enhance the pilot’s
focus on what is important at
the time. This approach may
help address the root cause of many loss of control
accidents — pilot error resulting from distraction.

To combat the Loss of Control issue, the FAA
collaborated with industry and academia to form
a Loss of Control Working Group. This group was
under the General Aviation Joint Steering Commit-
tee Safety Analysis Team (GAJSC/SAT). The working
group reviewed over 275 loss of control accidents
and developed 98 specific interventions that would
address the root cause of these accidents. Not sur-
prisingly, AOA systems ranked first among these
interventions in terms of feasibility and effectiveness.

When used properly, AOA can help pilots in
many other ways. For example, AOA information can
provide for a more consistent, stabilized approach
and landing.

The Small Airplane Directorate is actively
sponsoring multiple research programs with
NASA, academia, and industry to explore addi-
tional benefits of AOA. This small but important
angle is finally getting the attention it deserves in
the general aviation world. ki»‘
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