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Short field Circuits

Aim:
To understand the major considerations and application of executing a short field take off and landing.

Objectives:

By completion of this brief, you will understand what a short field take-off and landing is, the theory behind
flying them and be able to recall the speeds required to be used in a short field take off or short field landing.

Revision:
Circuits
Definitions:

Revise from circuit brief as well as climbing speeds from climbing brief.

Pressure Altitude- The Air pressure on the day and its difference from the International Standard Atmosphere
(ISA) converted to a calculation in feet.

Density Altitude- The calculated Pressure height with an adjustment for temperature compared to ISA.
Calculated in feet.

Application:

Arriving or departing from an aerodrome with limited (but sufficient) runway length available
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Considerations:
Take-off
considerations:
Temperature

The most important effect of temperature is to change density. An increase in temperature will result in a decrease in
density. Since the expected engine performance is based on a standard temperature of 15 degrees Celsius at sea
level, a correction will need to be made for the actual or ambient temperature.

If you're in the aeroplane, on the field of take-off, the aeroplane's outside air temperature (OAT) gauge gives ambient
temperature. Otherwise, this information is provided in a METAR/ATIS/AWIS, if available.

Pressure altitude

The calculation of pressure altitude (PA) is vital for take-off, as this corrects the aerodrome elevation under the
existing conditions to an elevation within the standard atmosphere, and the standard atmosphere is what the
expected engine performance is based on.

If you're on the aerodrome of take-off and in the aeroplane, you can simply set 1013 hPa on the altimeter sub-scale
and read off the pressure altitude. However, if you're not on the aerodrome of take-off, you need to know the
aerodrome's QNH (from the METAR) and elevation (from the ERSA) in order to calculate pressure altitude.

Density

Density also affects the indicated airspeed (IAS). As density decreases, IAS decreases. Therefore, as the density
decreases, the aeroplane's actual speed (TAS) will need to be increased to achieve the same IAS for any given rotate
IAS. This will increase the length of the take-off roll, but the effects of density on engine performance are far more
critical.

Aircraft weight

The aeroplane's weight is derived from the weight and balance calculations and will directly affect the take-off and
climb performance. Sometimes the maximum weight of an aircraft can be limited by runway length, determined by
the take-off and landing performance charts.

Runway surface

The take-off roll is reduced on a firm or sealed surface compared to a soft or grass surface, as there is less surface
friction. Since the take-off performance figures provided in the Flight Manual must be calculated using known
parameters, a grass surface is defined as short dry grass. Long or wet grass will markedly increase the take-off
distance.

Slope
An up slope increases the take-off distance and a down slope reduces it. The slope of a runway, as a percentage, is
given in the ERSA RDS

Headwind component
When the wind is at an angle to the runway in use, the headwind component will need to be calculated. Use the
chart provided in the Flight Manual

Wind
If strong or gusty winds are present, there is always the possibility of windshear in the climb out. If a decrease in
speed is suddenly encountered during take-off, additional power will not be available to arrest the sink.
the rotate speed (VR) and the take-off safety speed (VTOSS ) are increased by an appropriate amount to
possible effects of windshear.

For steady wind speeds of 10 knots or less, use the book figures.
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For winds above 10 knots, this speed is progressively increased.
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Calculation

Use the charts provided in the flight manual to calculate the required take-off distance. If the take-off distance
required is less than what is available, do not fly. If the distance is the same or slightly longer, think carefully. The
aircraft is likely to perform different to when it was new, many years ago.

The charts assume full power is applied before brake release, and that the stated flap setting is used.

The distance calculated is often also the distance required to get to 50ft in height, which is of course longer than the

ground roll.

Climb out:
Ensure the aircraft is climbed at Vx until above the height of a simulated or real obstacle (typically simulated at
200ft)
Raise flaps (if used) above 300ft.

Landing considerations:

Aerodrome elevation or pressure altitude

Because of the low power setting used on the approach, aerodrome elevation is used when calculating
landing distance and the effects of pressure altitude ignored. However, an increase in altitude will result in
a decrease in the air density. As density decreases, IAS decreases and the aeroplane's actual speed (TAS)
will be increased for any given indicated threshold crossing speed. Therefore, the aerodrome height above
sea level will affect the length of the landing roll, and pressure altitude may be used for more accurate
calculations (refer to aircraft Flight Manual).

Weight
The aeroplane's weight affects inertia and therefore the stopping distance.

Runway surface
The landing roll is reduced on a firm dry surface compared with a grass or wet surface because of the

improved braking action. Remember that grass is defined as short dry grass.

Slope
An up slope decreases the landing distance, and a down slope increases it.
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Headwind component
When the wind is at an angle to the runway in use, the headwind component will need to be calculated.
Use the chart provided in the Flight Manual.

Calculating the landing distance
Calculate the landing distance from the charts in the flight manual using.
The calculated distance for landing under the existing conditions is compared to that available.

If the landing distance available is less than the landing distance required — walk or fly away!

If the landing distance available is equal to or slightly more than the landing distance required — think
carefully!

Double-check your calculations. Have all factors been properly taken into account?

Remember that an accurately performed short field landing will be required in order to ensure that the
performance data contained in the Flight Manual is met.

The Flight Manual for each aeroplane type states the maximum speed for crossing the threshold, and the
flap setting to be used.

The required landing distance in the Flight Manual is calculated from a height of 50 feet above the
threshold in the stated configuration. That is, the distance required for landing includes the distance to
touch down from 50 feet over the threshold and the ground roll to a full stop.

Crossing the threshold higher than 50 feet, using less than full flap, or crossing the threshold at a higher
airspeed, will increase the landing distance.

Landing Climb Performance Limit- While we plan to land from every approach, the need to be able to go
around must be considered. CASA stated that the aircraft in landing configuration must be able to climb at
a rate of 3.2% in ISA conditions. As the elevation of a runway increases the ability to climb decreases.
Therefore landing charts will have a function to decrease permissible landing weight as the pressure
altitude increases. This is referred to as the Climb Weight Limit.

Application:
Take-off
 After backtracking the runway, line up on centre-line with nose wheel straight as close to the
beginning of the runway as possible. Don’t be afraid to have a second attempt to get the aircraft
lined up closer to the start of the runway
* Apply full power and check for static RPM, oil pressure and temperatures green, then release
brakes. Check airspeed alive and increasing.
e Keep aircraft tracking straight down the runway centreline by applying right rudder, but keeping a little
aft pressure on the elevator to reduce weight on the nose wheel. Keep the nose wheel on the ground until Vr
® Assoon as the aircraft can fly, pull back on the elevator and get the aircraft flying. Often you’ll need to
lower the nose once airborne to accelerate to a safe climb speed, usually Vx. You will accelerate faster in
the air in ground effect than you will on the ground, particularly on a wet or soft surface.

® Once above obstacles, accelerate to Vy. Typically this is simulated at 200ft AGL.
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Landing

During the downwind leg, the conditions for the approach are confirmed and an aim point chosen.

Once established on final select 30° flap depending on crosswind strength and re-adjust attitude for 70kts.
If available, set 40° above 300ft, anticipating the extra power required to hold a constant profile.

Slowly and continuously reduce approach speed.

Continue to monitor descent profile. Confirm aiming point on the runway and try to keep itin a
constant position in the windscreen.

Continue to use power for height and as a primary control of descent rate, and pitch as a primary control
for airspeed. Note, however, that any change in pitch will inevitably require a corresponding change in
power, and vice versa.

e Check windsock, traffic, runway aiming point and airspeed. While flying the final approach, the primary
reference cues are the airspeed indicator and the picture outside the aircraft. Do not spend too much time

focusing on the instruments inside.

e Perform final approach checks.

e If the aircraft is not fully
configured and stable by 200ft
AGL, go around.
7. Round out and Hold off:
® Aim to cross the threshold at 60kts in a C172.
® At this slower speed, the round-out and hold-off combine into the flare, which all happens much faster at the
slower speed.
. Once landed, use back pressure to keep weight off the nose wheel. Apply brakes immediately as required.
e Keep the aircraft tracking down the runway centreline as it decelerates using the rudder pedals.
Airmanship:

Pilots should consider their own ability and currency before attempting a take-off from or landing onto a
runway of minimum length.

The decision-making considerations of a normal take-off apply; but additional decision making is required
in relation to a strong or gusty wind and EFATO.

The possibility of EFATO during a short field take-off requires an amendment to the take-off safety brief.
Rather than simply lower the nose, as a result of the very high nose attitude and the low airspeed during
the initial climb out, the brief is modified to emphasise immediately and positively lowering the nose.
Discuss the decision making required when deciding to go or to abort the take-off or landing.



