Intake valve Exhaust valve

open

Intake stroke: Piston
moves down, causing a
partial vacuum in cylinder;
gasoline—air mixture enters

through intake valve.
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Both valves closed
A

Compression stroke:
Intake valve closes;
mixture is compressed as
piston moves up.

Spark plug
fires

N

Ignition: Spark plug
ignites mixture.

Power stroke: Hot burned
mixture expands, pushing
piston down.

Intake valve

Exhaust valve

closed open

{

Exhaust stroke: Exhaust
valve opens; piston moves
up, expelling exhaust and
leaving cylinder ready for
next intake stroke.



Otto cycle

@ Heating at constant
* volume (fuel combustion)

@ Adiabatic expansion
(power stroke)
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@ Adiabatic compression
(compression stroke)

@ Cooling at constant volume
(cooling of exhaust gases)
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Diesel cycle

@ Fuel ignition, heating at constant
Qg i pressure (fuel combustion). This
£¢C isa significant difference between
the Diesel and Otto cycles.

@ Adiabatic expansion
(power stroke)
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@ Adiabatic compression

(compression stroke)

@ Cooling at constant volume
(cooling of exhaust gases)
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