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UNIT 4 – AIRCRAFT POWERPLANTS

• Power Plant

• Reciprocating Engine

• Gas Turbine Engine

• Ramjet Engine

• Propeller

• Comparison - Helicopter & Airplane

• Rocket – Principle & Operation
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TEXT BOOK

• Anderson. J D, “Introduction to Flight”, McGraw-Hill, 1995

• Richard S. Shevel, “Fundamentals of Flight”, Prentice Hall, 2010
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Rocket - Operation

Action & Reaction

Thrust is generated due to high pressure gases exiting through the

nozzle at a very high velocity.

 Going by the Newton’s Third law, high exit velocity of the gases

accelerates the rocket in the opposite direction.

 The propellant can be Solid, Liquid or Hybrid.
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Thrust & Efficiency

• Thrust is the force exerted backward to move a rocket forward

• Efficiency- How effectively the chemical energy is converted into kinetic energy.

Stages

• In some cases, multiple stages/ multiple rockets in every stage are there to boost the thrust.

Rocket - Operation
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Rocket - Liquid Propellant

 Rocket that uses liquid fuel and oxidizer to create thrust.

 Liquid propellants are often used because they have a high

density and high specific impulse

 High Specific Impulse - More fuel efficient, which means

producing more thrust for the same amount of propellant.

 Liquid Propellant – Liquid Oxygen, Liquid Hydrogen,

Nitrogen Tetroxide, Hydrazine (inorganic Nitrogen

compound) & Red fuming nitric acid (Nitric acid with

dissolved Nitrogen dioxide)
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Rocket - Liquid Propellant
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Rocket - Liquid Propellant
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