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Professional Certificate in Vehicle Engineering

Engine Design and Technology

Engine Design and Technology is a critical area of study in the field of vehicle engineering. It involves the
design, development, and optimization of internal combustion engines for various applications, including
automotive, aerospace, and industrial uses. This explanation will cover key terms and vocabulary related to
engine design and technology in the context of the Professional Certificate in Vehicle Engineering.

1. Internal Combustion Engine (ICE): An ICE is a heat engine where the combustion of fuel occurs in a
confined space, causing rapid expansion of gases and driving a piston or rotor to produce mechanical work.
ICEs are the most common type of engine used in vehicles today.
2. Cylinder Block: The cylinder block is the structural foundation of an ICE. It houses the engine's cylinders,
pistons, and connecting rods. The cylinder block is typically made of cast iron or aluminum alloy for
strength and heat dissipation.
3. Cylinder Head: The cylinder head is the upper part of an ICE that contains the valves, spark plugs, and
injectors. It is typically made of aluminum alloy for lightweight and efficient heat dissipation.
4. Piston: A piston is the moving component inside an ICE that is driven by the expansion of gases in the
cylinder. Pistons are typically made of aluminum alloy for lightweight and durability.
5. Connecting Rod: The connecting rod is the linkage between the piston and the crankshaft. It converts the
reciprocating motion of the piston into rotary motion for the crankshaft.
6. Crankshaft: The crankshaft is the rotating component of an ICE that converts the reciprocating motion of
the pistons into rotary motion for the transmission.
7. Valvetrain: The valvetrain is the system of components that controls the flow of air and fuel into the
engine and the exhaust gases out of the engine. It includes the valves, camshaft, lifters, pushrods, and
rocker arms.
8. Intake Valve: The intake valve is a valve that opens to allow a mixture of air and fuel to enter the cylinder
during the intake stroke.
9. Exhaust Valve: The exhaust valve is a valve that opens to allow exhaust gases to exit the cylinder during
the exhaust stroke.
10. Camshaft: The camshaft is a rotating shaft with lobes that actuate the valves in an ICE. The camshaft is
driven by the crankshaft and controls the opening and closing of the intake and exhaust valves.
11. Four-Stroke Cycle: The four-stroke cycle is the sequence of events in an ICE that includes the intake,
compression, combustion, and exhaust strokes. It is called a four-stroke cycle because it takes four strokes
of the piston to complete the cycle.
12. Spark Ignition (SI) Engine: An SI engine is an ICE that uses a spark plug to ignite the air-fuel mixture in
the cylinder. SI engines are commonly used in automotive applications.
13. Compression Ratio: The compression ratio is the ratio of the volume of the cylinder when the piston is at
the bottom of the stroke to the volume of the cylinder when the piston is at the top of the stroke. A higher
compression ratio results in higher thermal efficiency and power output.
14. Octane Rating: The octane rating is a measure of the anti-knock performance of gasoline. Higher octane
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fuels are more resistant to knocking, allowing for higher compression ratios and higher power output.
15. Knocking: Knocking is the unwanted ignition of the air-fuel mixture in an ICE, caused by high
temperatures and pressures. Knocking can cause damage to the engine and reduce its performance.
16. Diesel Engine: A diesel engine is an ICE that uses compression ignition to ignite the fuel in the cylinder.
Diesel engines are more fuel-efficient than SI engines but are typically heavier and louder.
17. Turbocharger: A turbocharger is a device that uses exhaust gases to drive a turbine, which in turn drives
a compressor that forces more air into the engine. Turbochargers increase the power output and fuel
efficiency of an ICE.
18. Supercharger: A supercharger is a device that uses a mechanical connection to the engine to drive a
compressor that forces more air into the engine. Superchargers increase the power output of an ICE but can
reduce its fuel efficiency.
19. Fuel Injection: Fuel injection is the system of delivering fuel to an ICE. It replaces the carburetor and uses
electronic controls to optimize the fuel-air mixture for maximum efficiency and power output.
20. Catalytic Converter: A catalytic converter is a device that is used to reduce the emissions of an ICE. It
uses a catalyst to convert harmful pollutants into less harmful gases.

Challenge:

Design an ICE that is optimized for fuel efficiency and power output. Consider the following factors:

* Cylinder configuration (inline, V, or boxer)
* Cylinder displacement
* Compression ratio
* Valvetrain configuration (OHV, OHC, or DOHC)
* Fuel injection system
* Turbocharging or supercharging
* Emissions controls

Example:

A four-cylinder, inline, turbocharged, direct-injected, diesel engine with a displacement of 2.0 liters, a
compression ratio of 16:1, a DOHC valvetrain, and a catalytic converter. This engine would be optimized for
fuel efficiency and power output, with a high compression ratio, direct fuel injection, and turbocharging to
increase the power output and fuel efficiency. The DOHC valvetrain would allow for precise control of the
intake and exhaust valves, and the catalytic converter would reduce emissions.

In conclusion, understanding the key terms and vocabulary related to engine design and technology is
essential for vehicle engineers. By mastering these concepts, engineers can design and develop engines that
are optimized for fuel efficiency, power output, and emissions. The challenge and example provided in this
explanation demonstrate the complexity and importance of engine design and technology in the field of
vehicle engineering.
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