PILOT SAFETY AND 6
WARNING SUPPLEMENTS FUEL MANAGEMENT

FUEL MANAGEMENT

POOR TECHNIQUES

Poor fuel management is often the cause of aircraft accidents. Some
airplane accident reports have listed such poor fuel management
techniques as switching to another fuel tank after the before takeoff
runup was completed, and then experiencing engine problems on
takeoff. Other reports tell of pilots switching fuel tanks at a critical point
on the approach to a landing and inadvertently selecting an empty tank
when there is not enough time to compensate for the subsequent loss
of power. Flying low during day crosscountry, or moderately low at
night, can be hazardous if a fuel tank runs dry. Too much altitude may
be lost during the time it takes to discover the reason for power loss,
select a different fuel tank, and restart the engine. Pilots should be
thoroughly familiar with the airplane fuel system and tank switching
procedures. Furthermore, it is an unsafe technique to run a fuel tank
dry as a routine procedure, although there are exceptions. Any
sediment or water not drained from the fuel tank could be drawn into
the fuel system and cause erratic operation or even total power loss.

FUELING THE AIRCRAFT

The aircraft should be on level ground during all fueling operations,
since filling the tanks when the aircraft is not level may result in a fuel
quantity less than the maximum capacity. Rapid filling of a fuel tank,
without allowing time for air in the tank to escape, may result in a lower
fuel quantity. Some single engine aircraft that allow simultaneous use of
fuel from more than one tank have fuel tanks with interconnected vent
lines. If the tanks are filled with fuel and the aircraft allowed to sit with
one wing lower than the other, fuel may drain from the higher tank to
the lower and subsequently out the fuel vent. This will result in loss of
fuel. This fuel loss may be prevented by placing the fuel selector in a
position other than "both".

Some Cessna single-engine airplanes have long, narrow fuel tanks. If
your airplane is so equipped, it may be necessary to partially fill each
tank alternately, and repeat the sequence as required to completely fill
the tanks to their maximum capacity. This method of fueling helps
prevent the airplane from settling to a wing-low attitude because of
increased fuel weight in the fullest wing tank.

It is always the responsibility of the pilot-in-command to ensure
sufficient fuel is available for the planned flight. Refer to the airplane
operating handbook for proper fueling procedures.
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UNUSABLE FUEL

Unusable fuel is the quantity of fuel that cannot safely be used in flight.
The amount of unusable fuel varies with airplane and fuel system
design, and the maximum amount is determined in accordance with
Civil or Federal Aviation Regulations (CARs or FARs). Unusable fuel is
always included in the airplane's licensed or basic empty weight for
weight and balance purposes. Unusable fuel should never be included
when computing the endurance of any airplane.

FUEL PLANNING WITH MINIMUM RESERVES

Airplane accidents involving engine power loss continue to reflect fuel
starvation as the primary cause or a contributing factor. Some of these
accidents were caused by departing with insufficient fuel onboard to
complete the intended flight. Fuel exhaustion in flight can mean only
one thing - a forced landing with the possibility of serious damage,
injury, or death.

A pilot should not begin a flight without determining the fuel required
and verifying its presence onboard. To be specific, during VFR
conditions, do not take off unless there is enough fuel to fly to the
planned destination (considering wind and forecast weather
conditions), assuming the airplane's normal cruising airspeed, fly after
that for at least 30 minutes during the day, or at least 45 minutes at
night.

Departure fuel requirements are a little different when operating under
IFR conditions. Do not depart an airport on an IFR trip unless the
airplane has enough fuel to complete the flight to the first airport of
intended landing (considering weather reports and forecasts) and fly
from that airport to the planned alternate airport, and afterwards still fly
at least 45 minutes at normal cruising speed.

FLIGHT COORDINATION VS. FUEL FLOW

The shape of most airplane wing fuel tanks is such that, in certain flight
maneuvers, the fuel may move away from the fuel tank supply outlet. If
the outlet is uncovered, fuel flow to the engine may be interrupted and a
temporary loss of power might result. Pilots can prevent inadvertent
uncovering of the tank outlet by having adequate fuel in the tank
selected and avoiding maneuvers such as prolonged uncoordinated
flight or sideslips which move fuel away from the feed lines.

It is important to observe the uncoordinated flight or sideslip limitations
listed in the respective operating handbook. As a general rule, limit
uncoordinated flight or sideslip to 30 seconds in duration when the fuel
level in the selected fuel tank is 1/4 full or less. Airplanes are usually
considered in a sideslip anytime the turn and bank "ball" is more than
one quarter ball out of the center (coordinated flight) position. The
amount of usable fuel decreases with the severity of the sideslip in all
cases.
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FUEL SELECTION FOR APPROACH/LANDING

On some single-engine airplanes, the fuel selector valve handle is
normally positioned to the BOTH position to allow symmetric fuel feed
from each wing fuel tank. However, if the airplane is not kept in
coordinated flight, unequal fuel flow may occur. The resulting wing
heaviness may be corrected during flight by turning the fuel selector
valve handle to the tank in the "heavy" wing. On other single-engine
airplanes, the fuel selector has LEFT ON or RIGHT ON positions, and
takeoffs and landings are to be accomplished using fuel from the fuller
tank.

Most multi-engine airplanes have fuel tanks in each wing or in wing tip
tanks, and it is advisable to feed the engines symmetrically during
cruise so that approximately the same amount of fuel will be left in each
side for descent, approach, and landing. If fuel has been consumed at
uneven rates between the two wing tanks because of prolonged
single-engine flight, fuel leak or siphon, or improper fuel servicing, it is
desirable to balance the fuel load by operating both engines from the
fuller tank. However, as long as there is sufficient fuel in both wing
tanks, even though they may have unequal quantities, it is important to
switch the left and right fuel selectors to the left and right wing tanks,
respectively, feeling for the detent, prior to the approach. This will
ensure that adequate fuel flow will be available to each operating
engine if a go-around is necessary. In the case: of single-engine
operation, operate from the fuller tank, attempting to have a little more
fuel in the wing on the side with the operating engine prior to descent.

On all multi-engine airplanes equipped with wing tip fuel tanks, the tip
tanks are the main fuel tanks on the tank selector valve controls. Refer
to Supplement 12 of this Pilot Safety and Warning Supplements
Manual and the applicable airplane operating handbook.
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