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@ Intake stroke: Piston
moves down, causing a
partial vacuum in cylinder;
gasoline—air mixture enters
through intake valve.
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@ Compression stroke:
Intake valve closes;
mixture is compressed
as piston moves up.

Otto cycle

@ Heating at constant
* volume (fuel combustion)

@ Adiabatic expansion
i (power stroke)

0 Vi v

@ Adiabatic compression
(compression stroke)

@ Cooling at constant volume
(cooling of exhaust gases)
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@ Ignition: Spark plug

ignites mixture.
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@ 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.
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(a) (b)
@ Fluid expands adiabatically-., @ Compressed fluid in condenser is at @
through expansion valve. 3 higher temperature than outside air,
so fluid gives off heat |Qy/ to air. 3 Evaporator
D) Fluid partially condenses to liquid.
Expansion : @
valve B ¥ P ¢
Evaporator | < _m < Condenser :
. ~_— Expansion
: valve
v Low High A ~@
pressure . pressure A
( A IS
4 1T I \ Condenser
o —> j,\ m: / > /
Inside of .
. i Vel “ompressor takes in refriger:
refrigerator t P @ (n‘m] ressor takes |,n ulngu int
: 1 f%j fluid, does work |W|on fluid to
? : F as % ~ y
(@) After expansion, fluid in 1 - compress it adiabatically, and \
% Compressor  delivers fluid to condenser coil. ]
. ...
x
Compressor ™, k-

evaporator is at lower temperature
than inside of refrigerator. So fluid
absorbs heat |Qc|, cooling contents
of refrigerator. Fluid partially
evaporates (o vapor.

@ Fluid returns to compressor, £ E

and another cycle begins.
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