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‘The diagram shows features of a turboprop aircraft

Elevators

(i) Describe the operation of a-turboprop engine to produce thrust.
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(@) Interms of airflow, how do elevators control the pitch of an aircraft?
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Commonly, recreational aircraft are powered by piston driven internal 2
combuistion engines.

Apart from cost, why is this type of engine suitable for these aircraft?
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An alternative engine could be a furbo-prop engine, however, the trbo-prop would be
operating under conditions where it be less efficient due to relatively low altitudes and lower
speeds, whereas internal combustion engines operate well under these conditions.
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Discuss how chinges in enginccring materials and propulsion systems in the 3
period 1902 10 the present day have Jed o improved aircaft performance.
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‘The diagrams show a turbofan engine and a turbojet engine. 6
Power Turbime

Turbojet engine

Jet Nozzle

Explain how thrust created by airflow affects the main operations of the two
engines. You may add relevant information (o the diagrams to support your
answer.

TURBOFAN — has a large fan at the front of the engine that produces about 80 % of the thrust. The
fanis powered by a larger power turbine that required by the turbojet. The fan directs high velocity
air around the outside of the engine in a fan cowling. Fan jets are quieter because of less wind shear
due toa higher volume but lower velocity of air being emitted.

TURBOJET — has a smaller power turbine because it only has to drive the compressor. 100 % of
thrust comes out of the Jet nozzle which has lower volume than that emitted by the turbofan thus
has to have higher velocity to create sufficient momentum 5o noisier and less efficient that fanjets
and are now rarely used.
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The two images show light aircraft powered by different propulsion systems. 3

Business aircraft Recreational aircraft

Identify a suitable propulsion system for each aireraft and justify your choice.

BUSINESS AIRCRAFT - Turbo fan jet engine

JUSTIFICATION - Faster, longer range, quieter, can fly at higher altitudes for long trips =
better economy.

RECREATIONAL AIRCRAFT — Propeller piston engine

JUSTIFICATION - Shorter runways required, less sophisticated, easier maintenance, lower
initial cost, easier starting procedure.
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‘Which aircraft engine incorporates bypass air to create thrust?

(A) Seramjet
() Turbojet

(© Tubofen

(D) Turboprop
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' Animage of a small drone is shown.

) Explain how this drone achieves flight. 3

‘The drone achieves light by rotating propellers o produce lift(vertical thrus) that
‘counferacts the weight of the drone. Ifthe i exceeds the weigh, the drone will y.
By changing motor specd, control of the climb or descent is made possibl.

‘The rotating propelirs are driven by small brushless electic motors powered

by an in-board motor.

Liftis provided by two mechanisms:

(8) The blades of the propelers have an acrofoil shipe which provides 1t on
rotation due 1o the Bernocili effec,

(6) The blades are angled so that they hit the ai forcing the air down and the
drone up according to Newton’s third .

+ Changing the rotational speed of the prapellersinfluences the thrust and.
direction of lght

= Battery systems provide poveer for fight

* Propellers otate in opposte directions (as o pairs).
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‘What s the most appropriate propulsion system for a long-haul commuter aircraft?

A
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Describe the basic operational principles of jet propulsion. Use a labelled sketch 3
o support your answer.

1 A sucked/forced into the intake
2. Ar s progressively compressed by a radial (turbine) compressor

3. The compressed air Is forced into a combustion chamber, mixed with fuel and

Ignited to high temperature and pressure.

4. High energy/ velocity gas drives the power turbine and exhaust to produce the thrust.
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Adiagram of a turbojet engine is shown.
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(@) Explain the purpose of compressing the eir in the first suge of the
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