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Aviation Safety

Aircraft Performance and Monitoring

Accident investigations have discovered causal factors resulting from unreasonable expectations of

aircraft performance — especially when operating at the edges of the aircraft weight and balance envelope.

That’s why the GAJSC's Loss of Control Work Group suggests improvement in pilots” understanding and

calculation of aircraft performance and performance monitoring.

When we speak of aircraft performance,
we’re usually answering three basic questions:

e How much can | haul?
e How farcanlgo?
e How long will it take me?

Weight and Balance

A good way to plan a flight is to decide how
much weight you want to haul and to what
destination. Start with the crew and passengers.
Then add cargo. If these items alone exceed your
aircraft’s capability, you’ll either have to make
multiple trips, or get a bigger aircraft.

My Short Field Performance
Aircraft Gross Weight Test Weight
Airfield Elevation Density Alt.
Wind Direction Wind Speed X-Wind Comp
IAS Landing Dist. Flap Setting
Takeoff Flap Rotation Speed
Rotation Speed x.70 Vx Vy|
Distance to Rotation Distance to 50'

An example of a baseline calculation sheet.
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Takeoff and Landing Distance

You'll also have to consider your departure
and arrival airport’s runway lengths, obstructions,
and expected density altitude. If the field is short
and/or obstructed, you may not be able to safely fly
with a full load. One more thing: Just because the
book says the aircraft can do it, doesn’t mean you
can do it. Pilot skill and experience count for a lot
when you're trying to duplicate pilot operating
handbook (POH) performance figures. Be
conservative when you calculate your performance
and consider adding a safety factor. Some pilots add
50% to their takeoff and landing calculations.

When it comes to landings, you’ll want to be
stabilized on final approach with full flaps at 1.3
times the stalling speed in landing configuration.
Don’t cut your final short. Make it long enough to
be stable and go around if you’re unstable.

The Greatest Variable

So what’s the greatest variable in all of this?
That’s right — the pilot. Let’s face it. The POH
figures and all of our calculations don’t mean much
if we can’t duplicate them in our flying. That’s why
it's important to document your performance
capability at least yearly with a flight instructor.
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Flight Data Management (FDM)

Modern avionics have made FDM much more
accessible to GA. But the question is how do GA
pilots access and use that information? Unlike in the
commercial world where you have a structured
system like Flight Operations Quality Assurance
(FOQA) that can be easily used to tap the data from
operators, the GA community has more limited
options, despite its much greater footprint on NAS
operations.

To provide a solution to that problem, the
FAA partnered with academia and industry to create
a portal that could collect data from the wide variety
of GA operations. The end result was the National
General Aviation Flight Information Database
(NGAFID). The NGAFID enables pilots to upload data
from their avionics or from a specially designed
smart phone/tablet app. This is an easy, no-cost way
to not only examine your own data, but to also share
it with the database. As with FOQA, the individual
data is de-identified and cannot be used by the FAA
for enforcement.

The General Aviation Joint Steering
Committee (GAJSC) is working to spread the word on
the benefits of NGAFID and has signed up 11
universities (soon to be 13) and 70 corporate flight
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Image from NGAFID that allows users to view flight data
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departments in addition to individual GA pilots. In
total, more than 855,000 hours of flight data has
been collected in the light GA community alone.

The Safety Singularity

The end goal is a singularity of sorts. By
increasing the amount of high-quality data we have,
and improving the tools we use to analyze that data,
we can create our own singularity. We can create
that irreversible change in a positive way.

More data means more safety issues
detected. More safety issues detected means more
potential interventions. That cascade of events
should lead to fewer accidents and fewer lives lost. |
think that’s a far nicer singularity to look forward to
than the one envisioned by science fiction.

Resources

= Aircraft Weight and Balance Handbook —
Chapter Six

www.faa.gov/regulations policies/handbooks manuals/
aircraft/media/faa-h-8083-1a.pdf

= FAA Safety Briefing May/June 2018, “How |
Learned to Stop Worrying and Love the
Singularity,” p. 25
www.faa.gov/news/safety briefing/2018/media/
MayJun2018.pdf

= National General Aviation Flight Information
Database
www.ngafid.org
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