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Level:	Leading

Topic: Principles of flight answers



Session 1, Aircraft structure

In First Class you looked at the basic structure of an aircraft.  
On this picture fill in as many labels as you can using the list below. 
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Session 3	Principles of Flight, Lift and Weight

Newton’s Laws
Laws 1 and 3 important in aviation, especially to do with momentum and lift.

1.	Every object will stay in uniform motion ….. unless an external …force… acts on it.

3.	For every …action….  there is an …equal… and …opposite ….. …reaction ..

For a car of 1 tonne sitting on the road, what force is the road giving?	……1 tonne…….

For a boat of 10 tonnes in the water, what force is the water giving?	……10 tonnes……….

Air
How can you show that air exists?	… eg: feeling it when waving arms round,  weighing it 

Lift
What happened when you blew down the sheets of paper?	…moved together………………

What happened when you blew over the paper?		…lifted up………………………………..

What happens to the speed of the air going through the gap?	……increases……………..

What happens to the pressure of the air going through the gap?	…decreases…………………….

Bernoulli’s Principle says that for smooth flowing air when the speed increases then the pressure 

decreases, when the speed decreases the pressure …increases…… (same applies to liquids)

Draw a wing curved at the top.  








What will happen to the speed of the air passing over it?	…increase………………….

What will happen to the pressure of the air passing over it? …decrease……………………

With less pressure above it the wing will  …………lift……………………………………

Pressure envelope is	……line showing the amount of pressure more or less than normal……………..

Total reaction is …………all the forces added together…………………………………………….

Centre of pressure is ……point where all the forces/total reaction act, ………………………………………

Free Stream Flow or relative airflow  is …the direction the air is flowing unaffected by the aircraft ……….

Lift is …perpendicular/at right angles… to the flight path/free stream flow

Drag is …parallel……. to the flight path/free stream flow

.



Distribution of lift and the Pressure envelope:

Look on the slides at what happens when the wing moves from straight and level to an angle with the flight path.

What happens to the pressure envelope as the angle increases? Larger negative on top……………….

What is happening to the pressure above the wing as the angle increases? 	increases …..

What happens to the lift as the angle increases?	 increases…………………………………….

Why?	Less pressure, therefore more lift………………………………………………………..


Mass, weight and Centre of Gravity

What is mass?	Mass is the amount of material in a body  ………….

What is weight?	Weight is the effect of gravity on a body.  ……………………………………….

What is gravity?	Gravity is the force of attraction or pull between bodies ………………………….

If you went to the moon would your mass change?	No……………………………………………….

If you went to the moon would your weight change?		Yes…………………………………………

Why?	Force of gravity is less on the moon than on the Earth


Centre of Gravity is … point through which weight is acting ………………………………………………….

The Four Forces affecting an aircraft are: lift, weight, …….  thrust, drag..

Look at your model aircraft, see how the forces would act on that.
On this diagram show which are the opposing forces.  Show the Centre of Gravity

Lift



Drag						Thrust





			Weight
















Which is the main part of the aircraft giving lift? ………wings …………………………………….


Aircraft wing

Here is an aircraft wing.  As we go through the slides fill in the following labels plus add any extra lines:

Leading edge, trailing edge, chord line, free stream airflow, angle of attack, camber, mean camber line. 

From the previous notes add these to your wing:

Lift, Weight, drag, total reaction, pressure envelope, centre of pressure.

Show where you would find flaps and ailerons.
				Total reaction		Lift


Leading edge						Camber
				Centre of pressure

			Chord line                               mean camber line				Drag

Trailing edge
										           + flaps, ailerons
   Angle of attack			         
	Free Stream airflow




Thrust











Use your aircraft model to help visualise these questions:

When is there more drag, with the flaps up or down?	………down…………………

When an aileron is down what happens to the air pressure over the wing?	……less…………..

What happens to the wing?		…………lifts………………………………………………

What happens to the whole aircraft?	………turns to opposite side……………………………………

When an aileron is up what happens to the air pressure over the wing?	……more………………..

What happens to the wing?		…………goes down…………………………………………………

What happens to the whole aircraft?	…………turns to that side………………………………………………

Flying straight and level what is the angle of attack?		…0º………………………

If the nose is pulled up what happens to the angle of attack?	……increases…………………..

When coming in to land the nose can be pointing down, what happens to the angle of attack? decreases

On the wing above which side has the more camber, top or bottom?	top………………….

What advantage does more camber give to an aircraft?		more lift……………………

What disadvantage does more camber give to an aircraft?	bulkier, more drag, heavier




Does the Typhoon have a thin wing or a thick wing?		…thin………………………

Why?	…so that there are no shock waves due to excessive pressure change ……………………………

How is the mean camber line the same as the chord line?	……Both from leading edge to trailing edge…

How is the mean camber line different from the chord line?	……Camber line follows the camber.

What about a symmetrical aerofoil?	……Same camber above and below

For these two aircraft, draw in and label: wing span and mean chord.

What differences do you notice?  Chinook, large mean chord, shorter span; motorglider, long wingspan, short mean chord.…
















Air density

What is density?	Density is mass per unit volume, 

Which is less dense, gold, water or air?	air………………………………….

As one goes up in the atmosphere what happens to the air density?	gets less

Can an engine, set for sea level, work easily higher up in the air?	………no……………………..

What does this do to lift?	…decreases lift……………………

Air Speed

What is meant by air speed?	…How fast the air is going past the aircraft, over the wing

What is speed measured in?	……knots…………………………………………………………………

What does more speed give to an aircraft?	……more lift………………………………………..


What are the 5 factors affecting lift?	1)…angle of attack….  2) ……wing shape/camber………

3)…wing area…………     4) ……air density…  5) ……air speed…………




Session 4 	Principles of Flight		 LO1, P2		Drag and Thrust

Revision:

1.	Newton’s third law of motion: Every action has an equal and opposite reaction

2.	On an aircraft the upwards force is: Lift	, the downwards force is: Weight

3.	On an aircraft wing there are 2 moving parts:  Aileron, Flap

4.	The front of the wing is the : Leading edge, the back is the Trailing  edge.

5.	On this aircraft show and label the 4 main forces:					  Lift

	Add in the centre of gravity.		 Thrust

				Drag 		

							
						
Thrust						                               Centre of gravity	     weight
What are the two main forms of thrust?	Propeller, jet

What is pushed?	Air			Which way is it pushed?		Backwards

What 2 factors does it depend on?		Engine size, altitude (air density)

Drag
Which way is drag happening?		Backwards

What has drag to do with air speed?		Varies with square of air speed

Double airspeed = …4 x…drag; Triple airspeed = …9 x…..drag; Quadruple airspeed = …16 x  drag

When cruising is drag helpful or a problem?	Problem

When is drag useful?				Slowing down for landing  (flaps down)

What does ‘streamlining’ do to drag?		Decreases it


Draw a streamlined shape:							


What is the streamline cutting out?		Turbulence

What is the type of drag determined by the object shape?	Form drag

What is IAS?					Indicated Air Speed

Thrust and Drag together
Join these pairs correctly:

Constant speed			Thrust is greater than drag

Accelerating				Thrust is less than drag

Decelerating 				Thrust equals drag


Session 5	Principles of Flight		 LO2, P1		Stability

What does stability mean to you?	…………………………………………………………………………..

Stabilisation table
Fill this in as we go through the slides
Use your own aircraft to look at the axes, planes and stability

	Axis
	Plane
	Stability

	Longitudinal
	Rolling
	Lateral

	Lateral
	Pitching
	Longitudinal

	Normal
	Yawing
	Directional



Now fill in the axes, planes and stability on this diagram.

       Normal  Yawing
Lateral, Pitching				Directional					Longitudinal, Rolling
    Longitudinal											Lateral
			









Use of controls

1.	Rolling – round the …	Longitudinal ……. axis

  a)	Which part of the wing is used for roll?	…Aileron

  b)	Do the port and starboard move in the same or opposite directions?	Opposite

  c)	What shape increases when an aileron moves down?	… 	Camber/Convex……….

  d)	What does this do to the air pressure over the wing?	Decreases/less

  e)	So what does the wing do?	………				Lifts………………………..

  f)	What happens to the wing shape when the aileron moves up?	Concave/less camber

  g)	What does this do to the air pressure over the wing?	Increases/more…………..

  h)	So what does the wing do?	…………………………………Goes down	…………..

  i)	When the left aileron moves up what does the right aileron do?	Moves down 	…….

  j) 	Which way does the aircraft turn?	…………………………Turns left	….

  k)	With what does the pilot move the ailerons?	…………………Control column/stick

  l)	Which way must s/he move this control to turn right?  Right  	         left?  ……Left
  

2	Pitching – round the …	Lateral		………. axis

  a)	In which directions does a pitching plane move?	Nose is Up and down

  b)	Which section of the aircraft will control pitching?	Elevator/tail plane

  c) 	What is the moveable part of this section?	………Elevator

  d)	If the elevators move down what happens to the camber of the tail plane?	Increases/more

  e)	What happens to the air pressure over the tail plane?	Decreases/less

  f)	What happens to the tail of the aircraft?	rises	and the nose? ……Goes down

  g)	If the elevators move up what happens to the shape of the tail plane?	Concave shape

  h)	What happens to the air pressure over the tail plane?	Increases/more

  i)	What happens to the tail of the aircraft?	goes down…	and the nose? 	rises………

  j)	With what does the pilot move the elevator?		Control column/stick	……………	
  
  l)	Which way must s/he move this control to go up?	Back	  down?  Forward


3	Yawing – round the ………	Normal		……. axis

  a)	In which directions does a yawing plane move?	Sideways

  b)	Which section of the aircraft will control yawing?	Fin

  c) 	What is the moveable part of this section?		Rudder

  d)	If the rudder moves to the left what happens to the camber of the fin?  Increases on the right

  e)	What happens to the air pressure over the fin?	Decreases on the right

  f)	What happens to the tail of the aircraft?	moves right…	and the nose? moves left……

  g)	If the rudder moves to the right what happens to the shape of the fin?camber Increases on the left

  h)	What happens to the air pressure over the fin?	Decreases on the left

  i)	What happens to the tail of the aircraft?	Moves left…	and the nose? Moves right……………

  j)	With what does the pilot move the rudder?	………	Rudder pedals		...	
  
  l)	Which control must s/he move this control for left yaw?	Left pedal	 right yaw?  Right pedal





Stability

An aircraft will follow Newton’s First Law of Motion, that is it will fly straight  and level….. unless disturbed by another force.  The stability of an aircraft is its ability to correct for external forces eg: turbulence.  An aircraft with static stability will 	return	 to its equilibrium state after disturbance.

1.	Directional Stability

  a)	Directional stability acts round which axis?	Normal		………………..

  b)	What is the pivot point?			Centre of Gravity	……………………..

  c)	Which part of the aircraft provides directional stability?	Fin	………		centre of gravity
									
d)	Look at your aircraft and the distance from the centre of gravity to the fin.  
	On this diagram mark the c of g and fin.
	Draw a line between them.  This is the moment arm.
The moment is the turning effect of a force and is calculated 
as force x distance.
For stability the aircraft will have a calculated moment, provided by the size of the fin and the distance between c of g and fin. Label these on your diagram.

If the c of g goes further back what happens to the distance of the moment arm?				Less…………………………..				Fin
											Moment arm
What is done to the fin to account for this?	Made larger…………………………..


2. 	Longitudinal Stability

  a)	Longitudinal stability acts round which axis?	…	Lateral

  b)	What is the pivot point?			……… Centre of Gravity …………………………..

  c)	Which part of the aircraft is destabilised?	………Wing	…………………..

  d) 	Which part of the aircraft provides longitudinal stability?	Tail plane………………


3.	Lateral Stability

  a)	Lateral stability acts round which axis?	………	Longitudinal………………..

  b)	What is the pivot point?			……… Centre of Gravity ……………………..

  c)	Which part of the aircraft helps provide lateral stability?		Elevator…………

  d)	What are the 4 lateral stability methods?

  	i)	Large fin, high aspect ratio			ii)	Dihedral	…….

	iii)	Sweepback		….			iv)	High mounted wing	…………….


Anhedral and Dihedal wings
Dihedral wings point …upwards	….. 	and are …more stable

Anhedral wings point …downwards	……  	and are ……less stable

Fighter aircraft have …anhedral	….. 	wings to be more ……manoeuvrable 

Session 6	Principles of Flight		 LO2, P2	Flaps, Slats and Airbrakes

On a wing: 
what is the leading edge?	……	front edge of the wing	…………………………………………..

what is the trailing edge? 	………back edge of the wing …………………………………………..

Where are flaps often found?		………trailing edge…………………………………………..

What are the 2 main purposes of flaps?   a)   …	drag	……	b)    ………	lift	………

How does a flap give lift?		…increases camber of wing, less pressure above wing, more below

How does a flap give drag?		…	stops the airflow, turbulence

What else gives lift?			…	power, speed	…………………………..

What happens to lift if you double the air speed?	square, x 4	……… and treble?  …… x 9    ……

What happens to lift if you increase the angle of attack?	……increases………………………

What happens at the Critical angle of attack?	……lift decreases, wing stalls……………………

What is the general Critical angle of attack?		……15º……………………………………….

What happens to lift if air density is decreased?	……lift decreases	………………………………….

What can decrease air density?	a) height/altitude	.  b)  …temperature	.  c) …humidity

How does the wing shape affect lift?			…more camber more lift, important for low speed ….

CLMAX is the Co-efficient of Lift.  This part of a formula to calculate how much lift a wing will give.

Fill in this table for Flap Types and their details for lift:

	Flap/Slat type
	Wing edge
	Increase of CLMAX 
	Critical Angle

	Plain
	Trailing
	50%
	12º

	Split
	Trailing
	60%
	14º

	Slotted
	Trailing
	65%
	16º

	Blown
	Trailing
	80%
	16º

	Fowler
	Trailing
	90%
	15º

	Krueger
	Leading
	50%
	25º

	Droop snoot
	Leading
	50%
	20º

	Automatic slat
	Leading
	70%
	25º

	Fixed slat
	Leading
	50%
	20º

	Slot
	Leading
	40%
	20º




Flaps and Drag

Fill in this table showing the comparison between lift and drag for different angles of flap.

	Flap angle
	Lift
	Drag

	0º
	None
	None

	15º
	Some increase
	Small increase

	30º
	Large increase
	Small increase

	60º
	Small increase
	Large increase

	90º
	No significant increase
	Very large increase



Which of these angles of flap would be used for normal cruise:	…………………0º ……………………

Which of these angles of flap would be used for glide approach:	………………0º …………………

Which of these angles of flap would be used for take off:		………………15º ……………………

Which of these angles of flap are unlikely on a light aircraft:	………………90º ………………………………

On a PA28 there are 3 stages of flap.  10º, 25º, 40º 
Normally I do not use flaps for take off and for landing use 2 stages of flap.

If I had a heavy load near the weight limit what might I do on take off?  ……1 stage flap …….

If I wanted to do a short field take off what might I do?	………1 stage flap ………………………….

If I wanted to cruise extra slowly what might I do?		………2 stages flap…………………………….

If I wanted to do a short field landing what might I do?	………3 stages flap………………………….

If I found my approach was too fast what would I do?	………3 stages flap …………………………
[image: ]
Draw in the different types of flap:
[image: ][image: ] 
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Session 7	Principles of Flight		 LO2, P3, 	Stalling,  

What does stalling mean?	Loss of lift	…………………………………………………….

On what is the stall dependent?	Angle of attack	…………………………………………………

What factors give lift?		Camber, thrust, angle of attack	………………….

Here is a wing.  Draw in and label the 2 lines which make the angle of attack.  Label the angle of attack. 


chord

airflow                                  angle of attack




What happens to speed if the angle of attack is increased?	

Gets less	

How can the speed be increased whilst keeping the same angle of attack?  More thrust	……

What is the Critical Angle?	Angle of attack at which stall starts     ………………………………….

What is the stalling speed?	Speed at which flying straight and level aircraft cannot maintain height

Stalling Mechanism – Boundary layer separation
On these aircraft wings show the effects on the air as the angle of attack increases:

Straight and level			[image: ]
Small increase in AoA			
[image: ]
Critical Angle

						
[image: ]

				
Transition point:  just before top of …Camber

Laminar adhesion:  layers …. of air sticking to wing..

Viscous adhesion:  air sticks 	more… 

Turbulent layer:      air sticks 	less……

Will the turbulent air allow lift?	 ……no……………………………………………………………

Factors affecting stalling speed:

1.	Weight, more increases stalling speed

2.	Manoeuvres can affect stalling speed.  Pulling G, makes feel heavier, increases stalling speed

3.	Thrust, more power, lower stalling speed, thrust gives lift, slight vertical component of thrust.

4.	Flaps, increase camber of wing, lower stalling speed

5.	Icing changes wing shape, reduces lift, increases stalling speed.

6.	Damage to wings changes wing shape, reduces lift, increases stalling speed ….
Stall warnings

What happens to the speed?		decreases	…………………….

What position might the nose be in?	pointing up	…………………………………….

What might the controls feel like?	buffeting	…………………………………….

What happens to the air frame?	light buffeting	……………………………….

What on the aircraft can also warn you?	stall warner eg: vane or whistle or light	…………….

As it stalls:

What happens to the air frame?	heavy buffeting	…………………….

What happens to the nose?		drops		…………………………….

What happens to the wings?		drop		…………………………….

What happens to the aircraft?	descends	…………………………….


Stall recovery

1.	nose down to gain speed…………  &		2.	full power to give thrust and lift………………

3.	wings level	…………			4.	nose up to gain height	 …………….   
What happens to the stalling speed .....
1. If aircraft weight increases?				increases	………………………….
2. If we lower the flap?					decreases	………………………….
3. If we are pulling “G”?					increases 	……………………………….
4. If the aircraft is damaged or has had a birdstrike? 	increases 	………………………………….
5. If using engine thrust? 					decreases 	……………………………….
[image: Photograph of a airfoil in a wind tunnel, showing separated flow over the top surface.]

This picture shows an aerofoil in a wind tunnel.

What do you notice about the air flow on the upper and lower surfaces of the wing?

Upper:	turbulent………..

Lower:	Normal air flow……………..

Why?	Boundary layer of air is separating….

Would this wing give any lift?	No……..

What would happen to an aircraft in this state?


…………………………………………………………………		stall	…………

Session 8	Principles of Flight		 LO2, P4, 	Use of controls,

A plane can be considered as a flat rectangular surface.  On this aircraft draw and label the 3 planes of movement of the aircraft showing direction of movement. 

An axis is a line around which something rotates.  On the aircraft below draw and label the three axes around which the planes rotate showing direction of rotation.	NormalYawing 
Rolling

		Pitching


		  Lateral



(sorry, difficult to show 3D flat surface planes using computer
Use your model to work them out)
				
			Longitudinal
The movement of the aircraft is controlled by control surfaces.

					
On this aircraft label the control surfaces.
			Elevator		Rudder

				
			In this table list the control surfaces, what they
Aileron 		control and how the pilot controls them.

	Control surface
	Plane of movement
	Pilot control

	Elevator
	Pitch
	Stick

	Ailerons
	Roll
	Stick

	Rudder
	Yaw
	Pedals



What do the letters C of G (or CG) mean?	………	Centre of Gravity

Explain it. ………					Point through which all forces act

What do the letters C of P (or CP) mean?	………Centre of Pressure…………

Explain it. ………………………………………………Point through which Total Reaction acts ….

For this work we will consider C of G and C of P to be in the same place.  On one diagram above mark it.

The aircraft is flying straight and level. (hands and feet off control) Is it balanced or unbalanced? (circle)
Or it could be evenly ascending or descending.

What could put it out of balance?	Change in speed, fuel, weight

What might you have to move to put it back in balance?	Stick and rudder

What would happen if you let go of the control?		Go back to out of balance

Keeping pulling or pushing the control can be which of these:	easy	  or  	very tiring	  (circle)

The aircraft can be kept in balance by using a 	Trim tab   	
Tabs

Where could you find a tab?	…elevator………………………………………

In the diagram below label:	fuselage, elevator, tab

					

	fuselage														elevator											        tab			
					











Fixed Tab
Can a fixed tab be moved when flying?	…………………No…………………………

If you needed to change it where would you be?	……	On the ground		………………..


Trim Tab

Can a trim tab be moved when flying?	………………Yes	…………………………………

How is this done?				………………By moving the trim wheel

What is the advantage of a trim tab?		Can be done any time and to exact amount

Which way is the stick moved to descend?	……………	Forward…………………

Which way is the trim tab moved to balance in descent?   	Forward	……………………………

Which way is the stick moved to ascend?	………………Backward	…………………………

Which way is the trim tab moved to balance in ascent?   	Backward…………………………………

What is stick force?			Force on stick as aircraft tries get back to former position

Once the aircraft is trimmed is there any stick force?	No	…………………………………..



Session 9	Principles of Flight		 LO3, Gliding			  Lift 
											

Label the four forces acting on a powered aircraft.
   Drag
What is C of G? Centre of Gravity….                                                       CofG
Thrust 
Label it.

For a glider one of these forces is missing.
Cross that one out.
    Weight
What could one use instead of that force?

Gravity………………………………………………………………………………..

What is providing the lift?	…			Reduction in pressure of air over wings	………

How is speed reduced?	…			Nose up……………………………

What happens to the air flow over the wings?	Speed reduces	……………………

What happens to the lift?	…………………………Less	………………….

What happens to descent?	…………………………Less	………………………………………………….

How is speed increased?	………………………	Nose down…………………………….

What happens to the air flow over the wings?	Greater	…………………………………………

What happens to the lift?	…………………………More	………………………………………….

What happens to descent?	…………………………More	……………………………………………….

What happens if you fly too slowly?			Stall	…………………………………………

Why?							Insufficient air flow over wings and so loss of lift….

Use these words to fill in the table:	fast, flat, long, short, slow, steep

	Gliding angle
	Rate of descent
	Distance over the ground

	Flat,
	slow
	long

	steep
	fast,
	short




For a glider it is important for the pilot to know such things as the different gliding speeds at different angles, including stall.  With these the pilot can work out how far the glider will go in still air. Where will the pilot find these speeds?

							Pilot’s notes	……………………………………….

What else must the pilot take into consideration?	Wind, thermals	………………



Speed and distance:

What is the Viking’s angle of glide?		1 in 35	……………………

What does this mean?			1 km in height gives 35 km glide	…

In still air this glider is at a height of 1km.  How far can it go before it lands?	35 km	……….

In still air this glider is at a height of 0.1km.  How far can it go before it lands?	3.5 km	……….

In still air this glider is at a height of 0.2km.  How far can it go before it lands?	7 km………….

In still air this glider is at a height of 0.5km.  How far can it go before it lands?	17.6 km	……….


The effect of wind

		





                            head wind                                              still air.                            tail wind,


				Runway

This glider is coming in to land three different times.  For each time he has the same angle of attack but the wind is different.

Label his descent path for tail wind, head wind and still air.  

For a short field landing which wind is best?		head wind ………………………………………


When landing does the pilot want to have full descent speed?		no	………………………

Which of the forces does he need more of to help him?			drag	………………………

What does the glider have to do this?		air brakes		………………………………

Where are they found?				wings	………………………………………………

How are they controlled?				generally a lever in cockpit…………………………
___________________________________________________________________________________

If time look on the chart.

What is the symbol for gliding?			…G………………………………

Where can you find gliding sites?			Wormingford, Ridgewell, Rattlesden, Tibbenham, Upwood, Grandsden Lodge, Lyvedon, Dunstable Downs,Challock, Waldershare Park, Spilsted Farm, and many others.
Session 10 	Principles of Flight		 LO4, Helicopters

What is this shape?	…wing/aerofoil					lift
						leading edge					
camber 
Draw in and label: (see LO1, p1)		chord 
air flow, chord line, angle of attack	  line						 trailing 
mean camber line, lift 										edge
air flow
Also label: 					
leading edge, trailing edge, camber							angle of attack


What happens to the air flow speed over the top of the wing?	……increases……………

What happens to the air flow pressure over the top of the wing?	……decreases………………………

Does a helicopter have wings?					……no……………………………

What does a helicopter have for lift?					……rotor blades…………

How does it move?							……rotates……………………

How can it generate more lift to climb?				……greater angle of attack…………

How can it generate less lift to descend?				……less angle of attack…………

What else can generate more or less lift?				……speed of rotation affects lift……

Parts of a helicopter

External:						blades

On this helicopter diagram label:			rotor head

Blades, rotor head and tail rotor.        								tail rotor

[image: Controls 1]



Internal:



On this diagram of inside the helicopter cockpit colour in and label:

	Collective pitch lever
	Cyclic pitch control column
	Yaw pedals
Collective Cyclic pitch control column	
Pitch 
lever



Yaw pedals
Helicopter controls

In the list below underline the 4 controls.  Put them into the table.
Use the rest of the words and phrases to fill in the table.

	Control
	What is does
	Why it does it

	Collective pitch lever
	Rotor blade angle of attack
	Lift

	Cyclic pitch control
	Tilting main rotor disc
	Horizontal direction control

	Hand throttle
	Changing speed of rotation
	Counteracts blade drag

	Yaw pedals
	Controls tail rotor
	Sideways direction


Changing speed of rotation of blades, Collective pitch lever, Counteracts blade drag, Controls tail rotor, Cyclic pitch control, Hand throttle, Horizontal direction, Lift, Rotor blade speed, Rotor blade angle of attack, Sideways direction, Tilting main rotor disc, Yaw pedals

Which side is the cyclic pitch control column?	……………right…………………….

Which way is it moved to go forwards?		……………forwards…………………………….

Which side is the collective pitch lever?		……………left…………………………………….

What happens to all the rotor blades when the collective pitch lever is moved up?	

………………greater angle of attack…………………

What happens to the lift?				…………………up……………………….

	and down?					………smaller angle of attack…………………….

What happens to the lift?				……………down……………………………….

When the angle of attack is increased what also happens?	…more drag, less speed…………………

What is used to keep them at the correct speed?	……hand throttle

Fill in this lift table with:	Lift = Weight, Lift greater than weight, Weight greater than lift
				on the ground, climbs vertically, hovers

	Lift greater than weight
	Lift = weight
	Weight greater than lift

	Climbs vertically
	Hovers
	On the ground



What does yaw mean?				……sideways movement…………………….

What do the yaw pedals do?				……move the helicopter sideways…………………….

Which part are they controlling?			……tail rotor…………………….

How?							……alters blade pitch on all tail rotor blades……….

What is the main use for this part?			……counteracting torque reaction……………….

Look at helicopter pictures and work out which are the parts you have learnt about and what they do.
Watch the Air Ambulance helicopters as they go overhead. Work out what is being done to control them.
Session 11 	Practice papers



Session 12		Exam

	Paper 2097
	
	
	Paper 1928
	

	Question
	Answer
	
	Question
	Answer

	1
	c
	
	1
	c

	2
	b
	
	2
	a

	3
	b
	
	3
	a

	4
	d
	
	4
	a

	5
	c
	
	5
	c

	6
	b
	
	6
	a

	7
	a
	
	7
	c

	8
	b
	
	8
	d

	9
	d
	
	9
	b

	10
	c
	
	10
	d

	11
	c
	
	11
	d

	12
	a
	
	12
	d

	13
	d
	
	13
	b

	14
	b
	
	14
	b

	15
	d
	
	15
	d

	16
	b
	
	16
	c

	17
	a
	
	17
	b

	18
	a
	
	18
	c

	19
	c
	
	19
	d

	20
	a
	
	20
	a

	21
	d
	
	21
	b

	22
	a
	
	22
	a

	23
	c
	
	23
	c

	24
	c
	
	24
	a

	25
	a
	
	25
	b


Go on to Bader and do your exam.

Let the training officer, Sgt Degnan, know your results.
[bookmark: _GoBack]
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Introduction

An aeroplane is a man-made device designed to use natural
forces to enable motion through the air, or to enable flight.

Air is that mixture of gases which surrounds the earth. If any
slight pressure is applied to air, it will flow and change its shape,
hence it may be classified as a fluid.

Aerodynamics studies the motion of a body through the air or,
if you like, the flow of air past a body. It is concerned with the
relative motion of air and a body. The basic principles of aerody-
namics relevant to the motion of an aeroplane through the air
come under the name principles of flight.
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B A modern training aeroplane

In order to control an aeroplane safely and to make correct
decisions during the course of a flight, you must understand the
principles of flight. When actually in flight you do not have time
to analyse in detail the effect of everything that you do, or are
about to do, or fail to do, but you should be aware of the funda-
mentals.
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