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Read the following and perform the activities at appendix D:

There are different kinds of internal combustion engines, but here we are primarily concerned with
the reciprocating internal combustion engine. Almost all cars today use this piston engine, because
it is not only relatively efficient , but its high energy density gasoline fuel is relatively inexpensive ,

and it is comparatively easy to refuel the engine with it.

Here are the basic principles involved in the working 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 expanding gas.

If a cycle can be created that allows explosions to be set off hundreds of times per minute, and then

if that energy is harnessed in a useful way, what you have is the core of a car engine.

Nowadays, most cars use what is called a four stroke combustion cycle in order to convert gasoline
into motion. The four strokes are illustrated in figure for question 9 . They are: intake stroke,

compression stroke , combustion stroke and exhaust stroke.

EXHAUST

INTAKE COMPRESSION COMBUSTION EXHAUST
STROKE STROKE STROKE STROKE

Figure for question 9

You can see in the figure that the piston is connected to the crankshaft by means of a connecting

rod. As the crankshaft revolves, the piston makes a linear motion in its cylinder. The piston starts

15 Tmya Tunn
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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. The engine flywheel stores energy that it requires during the combustion
stroke, and this energy is used by the piston to help it over its first two strokes. When the piston
reaches the top of its stroke, i.e. top-dead-center (T.D.C) , the spark plug emits a spark to ignite
the compressed gasoline-air mixture. The burning gasoline charge in the cylinder explodes and

expands, thus pushing the piston down. This is the combustion stroke.

Once the piston hits the bottom of this third stroke, i.e. bottom—dead—center (B.D.C), 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.

In regards to thermodynamic efficiency, the Otto cycle, theoretically represents the best option
for an IC engine cycle. This is due to the fact that the fuel energy is converted to heat at constant
volume when the working fluid is at maximum compression, This combustion condition leads to

the highest possible peak temperatures, and thus the highest possible thermal efficiencies.
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Perform the following activities and attach this appendix to your notebook

Activity 1

Write "True" or "False" for the following sentences:

(a) The linear motion of the piston is at constant velocity

(b) During combustion stroke all valves are closed

(c) The cycle efficiency goes up as peak temperature goes down
(d) The engine flywheel main purpose is energy storing
Activity 2

Answer in your own words two of the following questions.

(a) What is the purpose of the spark plug?

(b) What are the positions of the valves during sparking — ignition?
© What is the position of the piston just before exhaust stroke?
(d) If a four cycle car engine rotates at 2,000 rpm, how many

sparks / min. / cylinder are created and why?

continued on the next page



Activity 3

Below are words from the text, write for each word a synonym or different word(s) which can be

used instead:
(a) Reciprocating

(b) Efficient

(©) Harnessed

(d) Working fluid

Activity 4
Complete the missing words:

(a) On the exhaust stroke, combustion are discharged through the

(b) Because only the stroke produces work, the engine is equipped with a

to assist the rotation by storing
(c) Otto cycle fuel energy to at constant

process, when the working gas pressure is
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