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Questions
(paragraph A) What is the meaning of the word "internal" in relation to an internal combustion engine ?
(paragraph A) State three basic principles involved in the working of the reciprocating internal combustion engine.

(paragraph B) What is the meaning of the word "reciprocating" in relation to a reciprocating internal combustion

engine ?
(paragraph C) Name two things that happen during the intake stroke.
(paragraph C) Write TRUE or FALSE for each of the following statements:

In the full working cycle, the piston moves up twice.

The sparking plug ignites the gasoline-air mixture immediately after the intake stroke.

The exhaust and the intake valve never open simultaneously.

The flywheel stores energy in order to help the piston during the exhaust stroke.

The sequence of the strokes in a full working cycle is intake, combustion, compression, exhaust.
(paragraph D) What does the camshaft do ?
(paragraph D) Why does the camshaft make only one rotation, when the crankshaft makes two?
(paragraph D) State two purposes of the piston rings.

(paragraph D) What is stored in the sump ?
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Reciprocating internal Combustion Engine

A. Nearly every car is powered by gasoline. The purpose of a gasoline car engine is to convert chemical energy of
gasoline into motion, so that the car can move. Currently, the easiest way to create motion from gasoline is to burn

it inside an engine. Hence a car engine is generally referred to as an internal combustion engine.

There are different kinds of internal combustion engines; one of them is the reciprocating internal combustion
engine. Almost all cars today use this type of piston engine, because it is not only relatively efficient, but its high

energy gasoline fuel is relatively inexpensive, and it is comparatively easy to refuel the engine with it.

In the reciprocating internal combustion engine, the linear motion of the piston is converted into rotational motion

by the crankshaft, and this rotary movement is exploited to rotate the wheels of the car.
Here are the basic principles involved in the functioning of the reciprocating internal combustion engine:

If you put a small amount of high-energy fuel (like gasoline) in a small enclosed space and ignite it, an incredible
quantity of energy is released in the form of hot expanding gas. If a cycle that allows explosions to be set off
hundreds of times per minute can be created, and then if that energy is harnessed in a useful way, what you have is

the core of a car engine.

B. The main parts of an internal combustion engine are a crankshaft, a flywheel, connecting rods, cylinders with piston,

spark plug and valves, a camshaft.

The piston is connected to the crankshaft by means of a connecting rod. As the crankshaft revolves, the piston
makes a linear motion up and down (i.e. reciprocates) in its cylinder.
Nowadays, most cars use a four-stroke combustion cycle in order to convert gasoline energy into motion:

intake stroke, compression stroke, combustion stroke and exhaust stroke.

C. The piston starts moving at the top, the intake valve opens, and the piston moves down to allow the engine to suck
in a full cylinder of air mixed with gasoline. This is the intake stroke, which is also known as the suction stroke.
Then the piston moves upwards to compress this fuel-air mixture. This is the compression stroke.

When the piston reaches the top of this stroke, the spark plug emits a spark to ignite the compressed gasoline-air
mixture. The gasoline in the cylinder explodes and expands, thus pushing the piston down. This is the combustion
stroke. The engine flywheel stores energy during the combustion stroke; this energy helps the piston over its first

two strokes.

Once the piston hits the bottom of this third stroke, the exhaust valve opens, and the exhaust products can leave the

cylinder through the exhaust pipe. This is the fourth stroke, called the exhaust stroke.
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D. The camshaft is the component that controls the cams that open and close the valves that let gases in and out of the
cylinder. The camshaft makes one rotation for every two rotations of the crankshaft. This is so because the valves
open on every alternate stroke. The engine is now ready for the next cycle, so it takes in another charge of air and

gas, and the cycle is repeated.

The additional (but important) part of the engine are piston rings. They provide a sliding seal between the outer

edge of the piston and the inner edge of the cylinder. The rings serve two purposes:

e They prevent the fuel/air mixture and exhaust in the combustion chamber from leaking into the sump during

compression and combustion.
e They keep oil in the sump from leaking into the combustion area, where it would be burned and lost.

The sump surrounds the crankshaft. It contains some amount of oil, which collects in its bottom (the oil pan). This oil

serves as a lubricant for the engine.

Single cylinder engines are typical of most lawn mowers, but usually cars have more than one cylinder (four, six and
eight cylinders are common). In a multi-cylinder engine, the cylinders usually are arranged in one of three ways:

inline, V or flat (also known as horizontally opposed or boxer).
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