











It's impassible to achieve “hook” performance, range, of
enclurance unless you fean the mixiure,

Leaning manually; On basic airplanes, set crujse power
anel lean the mixture unlil the engine runs rough. Then
sloawly enrich the maxture until the engine smoothes oul,
You may see a slight increase in rpm betore the engine
starts o roughen, If vou need to climb o a higher croising
altitucle, enrich the mixture before adding power (if you're
at or above 75 percent power) and then lean again whien
lewia] at wour new altitude,

Leaning with EGT: Many airplanes are equipped with
exhaust gas temperalure gavges, or EGT, gauges, As the
mixlure is leaned, the combustion lemperature increases
until it peaks. If the mixture is leaned beyond that peak,
combustion tempeture decreases bocause there jsn't
enough fuel to maintain the high temperature. The most
eeanomical mixlure setting is wsually abtamed mear peak
EGT. For best power, lean to peak and then enrich by 75
to 125 deprees Fahrenheit. This varies with engine type
ancl installation.

Leaning for takeoff: Al high-density-altitudle airpons,
‘!.I'JI.]'” fave o lean belfore takeoll 1o masimize "'".‘;i”"
power. Consult your PO for details.

Tip: Fwo typlcal mixture settings are “best power” ancd
“best economy.” Best power provides the highest speed
for a specifie power setting.  Best economy trades some of
that speed for decreased fuel consumption and gives the
best mils age-available at a particular Power sething,

Carburetor Heat

As air moves through a carburetor, its temperalore drops
and, il conditions are right, water vapor in the air can
condense and form e, Most carbureted aiecralt are
equipped with a conlrol that routes heated air to the
carburetor to melt the ice and keep it from redorming,

Opéerating with carburetor heat results ina acher misture
becawse the heated air is less dense than ambient air.
Pilols should lean while operating with carb haat and
enrich whoen it's no longer necded.

Applying carly heat eonches the mixture and increases fuel
consumption for a given power setting

Accident Report: A private pilot was en route from Boston
Lo an airport in northem Virginia. Shortly after passing
Drulles Adrport, the engine failed due W fuel exhaustion,
The airplane was destroyed and the occupants were
severely injured in the night, off-airport landing. The pilot
stated thar hehad made the trip many times before with
enough fuel o reach his destination but, on this flight,
carburetor heat was applied shortly after takeoff and
remained on until the linding,  The richer mixture resulted
in fuel exhaustion 10 miles from his destination,

Estimating Fuel Consumption

Lising tabwilar data, chans, or graphs, the PCH shows fuel
consumpition for various power seltings, This will give vou
somie ides of whal the fuel consumption will be, but
remember: Fuel consumplion figures are based on a properly
leaned engine operating at a specific power setting,

Tip: One way to get to know your fuel consumption is Lo
estimate how much fuel your airplane will take at each
fuel stop, Comparing this estimate with what actually goes
into the tanks is an excellent way to develop “fuel sense.”
Many pilots make a game of this — seeing how close the
fuel bill is 1o their prediction.

In flight. recaleulate range and endurance hourly,. Compare
YOUr range calculation with the distance 1o your destination
[0 make sure you maintain anadeguate eel reserve, By
choing this, vou can make timely adjustments 10 your [Tight
plan for unforecast winds, or weather deviations, A GPS
receiver can be a valuabile aid in manmaging fuel consumption
Ihe GFS provides accurate informalion about groundspeed
and tirme en route, which are essential parameters for
determining adequate fuel reserves,

Accident Report: Before departing on a cross-country
tlight, the pilot of a Piper Cherokee Six requested that the
twia main tanks and two auxiliary tanks be “topped” (the
FBO subsequently stated that only the mains were filled).
En raute, the pilot became aware of a low fuel condition.
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A passenger stated that the pilot considered landing at

a towered airport for fuel but, having a radio problem,
elected to continue o a nontowered aiport. The engine
lost power about five miles from the field, and an off-
airport landing was made. The pilot and two passengers
died. The three remaining passengers were seriously
injured. Note: This accident, and many other fatal
fuel-related accidents, occurred at pight.  The added
difficulty of making 4 successful of-field landing at night
makes additional fuel reserves a very good idea when fiying
after dark.

Extending Range

Long deviations around weather, stronger-Lhan-forecast
headwinds, or discovery of a low fuel condition may
require you (o maximize fuel economy. Let’s take a look
at some ways to conserve [uel;

o Slow down: You'll burn less tuel if you cruise at a
lower power setting.

= Fly with the wind: If you have a choice of equidistant
fuel stops, pick the one that's downwind. You may
lrave to backtrack, bul vou'll burmn less fuel and get
there faster,

»  Lean for best economy: Consult the PO for best
economy/long endurance power setfings and leaning
procedures

Ohbviously, pilots should make adjustments to their flight

shan betore fuel becomes a critical issue, but if you're low
)

on fuel or, worse, dipping into the reserve, land as snon as

|1|.;5.k.iE'.||l_J. Don't wait Tor the FBO with the best e thie

preferred credit cand,

Tip: Filots coordinating with ATC and running low on fuel
can declare a minimum fuel advisory, This means delays

cannot be tolerated and will Iil-ci_*|'r' risslill in an EMErgency

situation.

The Fueling Process

Mast FBOs that provide Tuel also have line personnel to

dispense it, but sell-service fuel facilities are becoming very

common. Whether supervising the service or performing,
it themselves, pilots should know about the fueling
process:

= The first thing is to make sure there will be fuel and
some way of dispensing it when you arrive.  This isn't
likely to be a problem at large FBOs, but be sure Lo
call ahead if you don’t want to take a chance on
spending a night in the airplane,
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+  Make sure the airplane i grounded, Static electricily
i veur hair or on your clothes can be annoying,
Static electricity around gasoline can be explosive.
This is why line personnel attach a ground wire to the —
airplane before fueling,

Always make sure thal the anplane fs properly grounded
hefore begmning the lueling process,

s Make sure the proper type and grade of fuel will be
wsedd, Mast fuel trucks and pumps are clearly marked.
If not — or if you have any doubt as to the quality of -
the fuel — sample it hefore putting it into your Lanls,

s 1f you intend to fly with full fuel, make sure the tanks
are absolutely full, IF the airplane is not on a level
surface, it will be impossible to fill the tank completely.
When fuel tanks are inlerconnected, as in many
Cessna models, fuel will flow to the lower tank if the
airplane is not level, possibly resalting in loss of fuel
thraugh the tank vents. Fuel expands when heated, so
if your plane is filled with cool fuel from underground
tanks, you may lose some fuel through the vents due
to expansion. Similarly, a full tank in mid-afternoon
may be less than full after it's cooled overnight.

*  Some airplanes, such as the Cessna 210, require ea h
tank 1o be fueled at least twice. Due to the geomaelry
of the wing and internal tank brafiles, it takes some
lime for the fuel to diffuse into the tank. Fill one tank,
then the other. When the process is repeated, an
additional four to five gallons can be added to
each tank.

»  Take a generous sample of the fuel you've received,
It's a good idea to pay tor the fuel and attend to other
last-minute details before sampling.  That way, any
contaminants will have some time to settle (o the tuel
tank sumps before you check them.
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Take a penerous fuel sample after allowing time for
contaminants to settle.

*  Make sure that you have the proper fuel type and
grade. For more information, read ASF's Mistueling
Salety Brief,

= Finally, make sure the fuel caps are secure. If you lose
a fuel cap in flight, fuel can siphon out of the tank at
an alarming rate, and i you're in o high-wing airplane
of flying at night, you won't be able to see it

Doublescheck that fuel caps are fastened securaly,

Disposing of Fuel Samples

Apant from being a fire hazard, discarded fuel samples can
destroy asphalt ramps over time, and evaporated fuel
contributes to pollution,  For those reasons (and because
it's llegal in many places), it's not a good idea (o throw
fuel samples on the ground, or into the air. Some pilals
shudder at the thought of pouring samples back into the
tank; but if the fuel is uncontaminated, why not put it
back? Some airports provide special containers for
disposal of waste fuel, and pilots can purchase strainers to
filter contaminated samples,

The Bottom Line

Of all the tactors that lead 1o aircrait accidents, fuel is one
of the easiest 10 address, Il you know your fuel system,
verify that you have the right type and quantity of fuel,
lean your engine properly and stay alert to changing
conditions, the odds of a fuel-related mishap are virtually
nonexisient,
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Become the Safest, Smartest Pilot You Can Be with the Help
of the AOPA Air Safety Foundation!

As a student pilot, it’s vital you have the support necessary 1o successfully earn your pilot certification. And the AOPA
Air Safety Foundation (ASF) is here to help you take 1o the skies. ASF is dedicated to making flying easier and safer for all
pilots, offering an entire suite of FREE educational tools, programs, online training resources, and research materials, including:

B Interactive Online Courses,
covering critical topics such as GIS for IFR
Cperations, Weather Wise, and Runway Safely.

B FREE Downloadable Publications such as
our Safety Advisors and Safety Briefs, which
report on timely safety issues that all pilots
should be familiar with,

B Educational Minicourses Lo provide pilots
with convenient, condensed educational
courses they can complete in just 15 minutes,

B ASF Accident Dalabase and Online Nall
Report, with the most up-to-date accident
reports and statistics so pilots can learn from
the mistakes of others,

Visit www.asf.org today to take advantage of these
FREE flight training resources!

o

@ Copyright 2007, AOPA Air Safety Foundation
421 Aviation Way, Frederick, MD 21701
Phone: (800) 638-3101 = Web: waww.asf.org = E-mail: asi@aopa.org

Publisher; Bruce Landsherg » Editors: Brian D. Peterson, Leisha Bell
Wrilers; Jennifer Fuller, John Sleuernagle

SACOMP16G



