CHAPTER 4


GENERAL FLYING CHAPTER 4

Holding Position

· The Holding position is a white line at the across the end of the taxi way which separates it from the runway.

· It gives the pilot a good view of the runway, and the finals approach. 

· Light aircraft normally turn about 45º into wind, whilst large aircraft are stopped heading along the taxiway.

See diagram on power point.

Checks & Throttle on

Before taxiing onto the runway in the use a pilot must: 

· complete his Vital Actions 

· receive permission from the controller 

· check that the approach is clear

· the flying controls must be tested for motion & response

Near the holding position is the runway controller’s caravan who’s duties are: 

· to scrutinize aircraft about to take-off, 

· Check for signs of danger such as loose panels, fuel leaks, oil leaks, and hydraulic leaks. 

Full throttle is always used for take-off to obtain full power ASAP. Reheat causes extra acceleration. Engine instruments must be monitored to ensure the engines remain within their limits. 

Take off length: Wind

Wind is one of the most crucial factors affecting take-off:

Wind velocity 

· A 20 kt wind has an (IAS) of 20 kts before it starts moving

· Steeper angle of climb after becoming airborne 

· Lower ground speed at take off reduces undercarriage & tyres stress

· Lower drift tendency

· Improved directional control in the initial stages of take-off. 

Take off length

The length of the take-off run depends on: 

· All-up weight – more weight means more lift which means more speed gained by increasing run up

· Amount of flap used – higher co-efficient of lift enables the aircraft to take off at a lower Indicated Air Speed (IAS)

· Engine power – greater thrust means faster take off 

· Runway gradient – Uphill = less acceleration = longer-take-off. 

· Runway surface – Snow, ice, slush, grass, pot holes, mud all increase friction, decrease acceleration & increase take off. 

· Air temperature – 

· High air temp reduces the air density reducing lift at a given airspeed. 

· Thrust can be reduced by 4 & 5% per 5ºC above 15ºC. 

· Airfield elevation – 

· Reduced air density at high altitude increases the length of take-off

· High altitude airfields in the tropics have lengthened runways to allow for the reduced lift and decreased engine performance. 

Wind Velocity

The length of the take-off run depends on: 

· Runway gradient – Uphill = less acceleration = longer-take-off.

· Runway surface – Snow, ice, slush, grass, pot holes, mud all increase friction, decrease acceleration & increase take off. 

· Air temperature – 

· High air temp reduces the air density reducing lift at a given airspeed. 

· Thrust can be reduced by 4 & 5% per 5ºC above 15ºC. 

· Airfield elevation – 

· Reduced air density at high altitude increases the length of take-off

· High altitude airfields in the tropics have lengthened runways to allow for the reduced lift and decreased engine performance. 

Take Off Techniques

Nose Wheel aircraft

· Vital Checks

· Taxi forward to straighten nose wheel

· Open throttle to max

· Steer with brakes initially, move to rudder

· Raise nose slightly

· Check instruments

· Reach take off speed

· Raise nose fully

Tail wheel aircraft

· Vital Checks

· Taxi forward to straighten tail wheel – lock if required 

· Open throttle to max

· Steer with rudder initially, decreasing movement with speed

· Drop nose slightly to increase speed, lifting tail

· Check instruments

· Reach take off speed

· Raise nose

Actions when airborne

Actions when Airborne

· Apply brakes (stop wheels rolling in storage)

· Retract & lock undercarriage before maximum speed is reached

· Shallow climb is maintained 

· Raise IAS to initial climbing speed. 

· Raise flaps (if used)

· Reduce power to normal climbing power

Use of Reheat

· Raise flaps & undercarriage ASAP

· Acceleration from reheat can exceed the limits of the above

The circuit

See diagram on power point.

Joining the Circuit

Approached airfield whilst maintaining a look-out for other aircraft using, leaving or joining circuit.

Carry out checks: 

· Fuel - sufficient 


· Instruments - functioning and set 


· Radio - correct frequency selected 


· Altimeter - correct setting 


· Demist and screen heat - as required 


· Induction air - as required

· Receive clearance from airfield controller

· Join overhead at a min of 1000ft above circuit height 

· Reduce to circuit joining speed (normally 100 knots) before reaching the airfield boundary. 

Circuit Pattern

Aim

· To reach the downwind leg at circuit height and speed without causing any disturbance to other circuit traffic. 

Process

· Turn into the “dead” side in a wide curve, checking airspace underneath

· Fly the downwind leg parallel complete pre-landing & vital actions: 

· RPM control: max, Mixture: fully rich, Induction air: cold, Fuel: booster pump on, contents sufficient, selector valve as require, Flap: as required, Harness: tight 

· Gradual turn onto the final approach when a suitable position is reached the 

· Adjust the turn so that at the end of it the aircraft is lined up with the runway. 

· Makes the “Finals” call to the controller during the turn. 

The Approach

Good approach = Good landing

· Flaps give the pilot:

· A steeper path of descent at a given speed. 

· A lower stalling speed, a low IAS without reducing the safety margin. 

· A better view over the nose & runway

· The amount of flap depends on the aircraft, wind speed & direction. 

· Partial flap is often used in the early stages of the approach.

Windage 

· Landing into wind enable: 

· Reduced ground speed to a minimum for a given airspeed. 

· Drift is eliminated. 

· Shortened landing

· Decreased undercarriage side load

· Less tendency to swing 

· Also, if required, the aircraft can circuit again and regain altit. rapidly. 

· Strong winds decrease windspeed close to the ground due to friction – this leads to sudden reduction in IAS, a rapid sink and a heavy landing. 

Landing

Final Approach: starts when aircraft is alligned with runway

Roundout: aircraft attitude is changed from descent into a tail down attitude

Hold-off/float: flying parallel to ground with decreasing increasing angle of attack and falling IAS

Touch down:

· Tail dragger – 3 point (all 3 wheels together) or main first

· Nose wheel – ALWAYS main wheels first (prevent nose wheel damage) 

Landing – Process

Nose wheel aircraft:

· Aircraft approaches threshold, throttle back, nose up

· Aircraft sinks onto main wheels

· If floating occurs, nose is gently lowered to avoid ballooning nose wheel

· Apply brakes as necessary

Tail wheel aircraft:

· Aircraft approaches threshold, round out, throttle back

· Aircraft sinks onto all wheels at the same time

· Use stick smoothly to avoid bounce

· Alternatively, main wheels first, as G/S drops tail will fall

Cross wing approach

· To avoid drift in cross wind, pilot aligns with centre line, with nose pointing into crosswind

· Before touchdown, pilot yaws to straighten aircraft

Shortening Landing

· Aerobraking: slowing aircraft by using the airframe (Typhoon nose wheel failure, 2006)

· Airbrakes: decreases airspeed on finals

· Brakes: apply brakes early to reduce length – ensure nose/tail is held down to achieve max affect

· Reverse thrust: thrust is transferred from forward to reverse, so rapid deceleration

· Parachute: deploy parachute to brake groundspeed

· Flaps: Deploying flaps decreases touchdown speed and increases drag

