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CIRCUITS - (Long Brief)

Aim:

To understand the major considerations and application of executing a take off into wind, flying a correct circuit of
the aerodrome to within the nominated tolerances and landing the aircraft safely. This must be carried out whilst
observing all required aerodrome and cockpit procedures.

Objectives:

By completion of this brief you will be able to correctly state the factors affecting take off distance required, name
the five legs of the circuit pattern and recite the speeds for the base and final legs of the pattern.

Revision:

A circuit requires revision of all previous flight sequences.

Definitions:

Circuit - a rectangular flight pattern around a reference runway, which is designed to have all aircraft following the
same procedures for operational safety and aircraft separation. Circuits are normally left-hand (meaning all turns
to the left) unless local or special procedures apply, and are flown at 1000’ AGL.

Take-off distance required (TODR) - the distance required to accelerate from a standing start and to achieve a
height of 50" above the runway surface.

Take-off run required (TORR) - the distance required to accelerate from a standing start to the point where the
aircraft leaves the surface of the runway.

Rotation - the action of applying back pressure to the control column to lift the nose wheel off the ground for
take-off.

Drift allowance - the difference between heading and track over the ground. Necessary when experiencing any
form of crosswind component while flying.

Applications:

Entering or departing from an aerodrome and practising flight manoeuvres.
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Considerations:

Circuits can be the first source of real challenge to student pilots. They call for accurate flying in various phases of
flight (take-off, climb, straight and level, approach and landing) which come in quick succession, while also
requiring completion of a significant number of task items, and communication with other circuit traffic
(uncontrolled aerodromes) or air traffic control (controlled aerodromes). There is also the challenge of landing the
aircraft, a skill which will inevitably take time to learn and perfect. Task saturation is common in the early stages of
learning, and therefore the best way to make things easier for oneself going into the lesson is to come prepared.
Rest assured that with practice, what will initially seem difficult will become natural and intuitive.

Take-off:

e The take-off will be conducted into wind. This will provide us with:
o Shortest ground run (TORR) and take-off distance required (TODR). We will reach our flying speed
sooner due to the headwind (HW) component.
o Lower ground speed.
o Best direction control, if no crosswind.
o Least tendency to drift.
o Reduction in undercarriage strain.
o Best obstacle clearance - a function of the shorter take-off run and increased angle of climb.
o EFATO (engine failure after T/O) consideration - allows us to land into wind in the event of an
engine failure immediately after take-off.
e Additional considerations:
o Runway slope - taking off upslope will increase our TODR. Taking off downslope will reduce our
TODR. The opposite is true for landing distance required (LDR).
o Surface - Grass, snow or soft ground increases rolling friction and therefore increases TODR.
e Right rudder application will be required during the ground run due to slipstream and torque effects.
e The take-off will be conducted with zero flap. Different aircraft will have different recommended flap
settings for take-off, and may have a different flap recommendation for Normal Take-offs and Short-field
Take-offs. Using flaps for take-off will typically have the effect of reducing the take-off run required, while
also degrading the subsequent climb performance of the aircraft.

Climb out:

e Ensurethe aircraft is in balance with reference to the turn and balance coordinator. Some right rudder will
be required due to slipstream.

e Drift must be considered on upwind.

e Pick a reference point and track toward it to ensure you don’t drift left or right of the centreline.
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Circuit:

e Drift should be considered on all legs to maintain a rectangular circuit pattern.

® Point the nose of the aircraft slightly into wind to ensure correct tracking. Always make visual reference
back to the runway to determine whether you are drifting toward or away from the runway, and adjust
heading accordingly.

Landing:
e The landing will also be into wind (same reasons as Take off)
o We will use 30° flap for a normal landing. The C172 provides up to 40° of flap, but the higher flap setting is
more appropriate to short-field landings where an absolute minimum touchdown speed is desired.

Windsock interpretation:

e The windsock will orient itself (with the big end) against the wind when wind speed exceeds 3kts..
e The windsock will point the opposite way from which the wind is blowing. For example, if the wind is

|Il

coming from the north-east, the “tail” of the windsock will point to the south-west.

25-30 kt Half out and all All out and half
across 25-30 kt
=15kt x /wind
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Application:
CROSSWIND Climb out:
Full Power
Speed 75kts (Vy)
Downwind: U ft hacke:
Power: 2300RPM 2] : er Tl? checks:
Speed: 100kts Owenset :
Flown at 1000" above w Undercarriage (fixed)
: I Flaps UP
aerodrome elevation. ; :
N  Switches - LDG light and fuel
Before landing checks: D PEEND QFF -
Brakes OFF D Indicating a climb (V5I)
Undercarriage DOWN o Temps and pressures Green
Mixture RICH W
Fuel tank with sufficient fuel « o
selected (BOTH for C172) N Siate
v Climb: 75kt
Instruments - Ts and Ps Green W
Switches - LDG lights ON, fuel |
pump ON
Hatches and harnesses secure N
D
Set full power V
F Final approach checks:
Power as required
Base: | Undercarriage down and
Power: 1500RPM Final approach | N locked _
(approx) speed: 70 kis A Flaps as required
Speed: 75kts Carby heat COLD
Flaps: 20 deg. L Clearance affirm/not required

e After backtracking the runway, line up on centre-line with nose wheel straight, check windsock, and

confirm alignment of DG to compass.

e Apply full power and check for static RPM (2300-2400RPM), oil pressure and temperatures green, and

airspeed alive and increasing.

e Keep aircraft tracking straight down the runway centreline by applying right rudder.

® 55-60kts - rotate the aircraft by easing the control column back to take the weight off the nose wheel. The

aircraft will fly itself off the runway. The appropriate nose attitude for rotation will have already been

demonstrated to you by your instructor.
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2. Upwind:

® Pick a reference point on the horizon and climb towards it.
e Perform After T/O checks at 300’ AGL:
Power set (full power)
Undercarriage (Would be retracted in a retractable gear aircraft. Fixed down for us)
Flaps UP
Switches - LDG lights OFF, Fuel Pump OFF (if applicable)
Indicating a climb (check VSI / altimeter to confirm that the aircraft is climbing)
Temperatures and pressures in the green
® Approaching 500’ AGL conduct a clearing lookout for the turn, at 500" AGL commence a climbing turn onto
crosswind not exceeding 15° AoB.
e Lower the nose slightly into climbing turn and balance with rudder (generally in the direction of turn).

3. Crosswind:

e Wings level. Look back toward the field to confirm that the correct wind drift angle is being applied and
that the aircraft is tracking 90° to the runway. If drifting back toward the runway, turn away a bit more. If
drifting away from the runway, turn in a bit more.

e Level off at 1000’ AGL - Remember to use ASPT.

e With the runway end at approximately 45° from our rear, enter a 30° medium level turn onto downwind.
Prior to turning, pick a reference point to track towards once we are on downwind.

4, Downwind:

e Once established on downwind, check to see if the aircraft is tracking parallel to the runway with
appropriate drift applied, whilst accurately maintaining 1000” AGL.

e Inthe C172 the runway surface should lie in the top ¥ portion of the wing strut for correct spacing.

e BUMFISH pre-landing checks (see circuit diagram on previous page).

e Wing abeam the runway threshold, apply carburettor heat and reduce power to 1500-1800 RPM. Apply
10° flap once airspeed is within the white arc (85kts).

e Lookout, pick a feature to track toward on base and turn onto base without losing height.. Keep turns to
a maximum of 30° AoB.

Base:
After the turn set aircraft up for the descent. When established on base make a radio call:

“Merimbula Traffic, Cessna 172, TUE base RWY 21/03, touch and go, Merimbula”
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e Setflaps 20° I. Aim for 70- 75kts while descending on base.

e Monitor whether or not you are on profile. Aim to be no lower than 600’ AGL when you begin turning to
final.

e Use pitch attitude as your primary control for airspeed, and use increments of power to control your
altitude and rate of descent. If too slow, lower the nose slightly. If too fast, raise the nose slightly. If too
high, decrease power slightly. If too low, increase power slightly.

e Anticipate the centreline of the runway. Lookout and commence a coordinated turn onto final. Do not
steepen the AoB if you accidentally overshoot the runway.

6. Final:

® Once established on final select 30° flap and re-adjust attitude for 70kts.

e Continue to monitor descent profile. Set an aiming point on the runway and try to keep it in a constant
position in the windscreen.

e 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:

Power as required

Undercarriage check down

Flaps are required

Carby heat COLD

Clearance affirm/not required (no clearance to land is required at Merimbula, however, we will need to
ensure our own separation from other traffic in the circuit or on the runway)

Too high Proper descent angle Too low
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® Aim to cross the threshold at approximately 65kts.

e Theround out will typically start about 10 feet above the runway. Smoothly reduce power and gradually
increase back pressure just enough to assume S&L attitude.

e Asthe forward speed reduces, continue increasing the back pressure just enough to arrest the sink rate.
This is called the “hold off”. The aim is to continue to fly straight and level just above the runway surface
for as long as possible. Small increments of back pressure are continually applied as the aircraft sinks,
until the two main wheels eventually touch the ground.

e Once the hold off has started, do not push the elevator control forward if too much back pressure is
exerted. Either relax the pressure slightly or hold it constant. It may be necessary to advance the throttle
just a little bit to prevent an excessive rate of sink or stall.

e Keep holding in incrementally larger amounts of back pressure while allowing the nose wheel to gently
settle onto the runway. With the nose down on the runway, we should be holding in full aft back pressure
while progressively braking to slow the aircraft. Continuing to apply full aft backpressure with the aircraft
on the ground while coming to a full-stop is important, as it maximises the weight distribution on the main
wheels and gives us optimal braking performance.

e Keep the aircraft tracking down the runway centreline as it decelerates using the rudder pedals.

Touch-and-go's:

During circuit training we will be performing touch-and-go's, rather than coming to a full stop. After the round
out during a touch-and-go, brakes will not be applied. It is very important to maintain directional control on the
runway at all times with the rudder pedals. The necessity to maintain positive control of the aircraft does not
cease the moment the wheels are on the ground.

Things to consider during the touch-and-go:

Flaps: maintaining directional control with the rudder pedals at all times, our first action will be to
positively identify the flap selector control and to reset take-off flap (0° for the C172). Inadvertently taking
off again with 30° of flap would drastically affect our subsequent climb performance.

Power: we must quickly and correctly manage the power controls to apply full thrust for the take-off
portion of the touch-and-go manoeuvre. With the flaps set to their take-off position, we will smoothly
apply full power, anticipating the left-turning tendencies from slipstream and torque with right rudder. A
quick glance to confirm that the carburettor heat is OFF may also be prudent.

Trim: as we will not have purposefully set the trim to the T/O position prior to a touch-and-go, we must be
particularly mindful of retrimming the aircraft for the climb once airborne again.
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Airmanship:

Lookout before every turn

Handing over / taking over technique

Listening watch - communicate with other traffic if they call inbound so they know where you are
Learn and know your checks

Always strive to fly an accurate and concise circuit

Maintain situational awareness

Always maintain positive control of the aircraft, in all phases of flight and on the ground
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