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« 1876 - Nikolaus August Otto invented and later pucciiceu
a successful four-stroke engine, known as the "Otto
cycle".




THE OTTO CYCLE

Intake Stroke:

Drop of pistan pulls

o ingas mixture
Intake valve open ; fram carbeuratar
%
*Piston moving down c
o I=F=P=2
*Volume increases volume

«Constant pressure (atmospheric)

Temperature decreases
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THE OTTO CYCLE i

Comepression Stroke:

* Both valves closed

Return of piston
_ _ compres3es fugl
* Piston moving up 2 | mixture adiabatically i
L | MHRERERE i
0 $E444
3|3
* Volume decreases .
o 1‘\1\_
2
* Pressure increases Yolume

- Temperature increases




Ifmsnngh man Mind & Busieess Tonarts Dpriroce

3p=: mjﬁ
| STyl

ol i Tl nu!mﬂmﬂ: Draigs Tostig Fuee Wi

THE OTTO CYCLE

Ignition_

* Both valves closed

. .. Fuel ignition causes
¢ Piston at tOmeSt pOSItIOﬂ 4 !

~ rapid rise in =AY
ﬁ temperature and
pressure
E 3
* Pressure increases o Ol
Yolume (@]
« Constant volume
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THE OTTO CYCLE

Power Stroke: The power stroke: the adiabatically
ex panding gases do waork on the

* Both valves closed pistan
: 15|

Piston moving down

Pressure

Pressure decreases 2

Yolume

Volume increases

Temperature decreases




THE OTTO CYCLE

Redetipring Conman Mind § Business Tnarts Lirdrnce

3 2:..[ - - lce‘_w
IE oo = Dualgn
Culture | GEETIrIrraTe | remiws

| wwwanigroups.com

Bold e Drlirgresewrin Mitiz! Dioagh O Draige Toating Froce ek

Exhaust Stroke:

* exhaust valve open

piston moving up

constant pressure (atmospheric)

volume decreases

temperature increases

The exhaust valve opens
a3 the piston reaches
the bottom of its travel,
dropping the pressure to
atmospheric pressure.
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Pressure

Ma T

Yolume
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Ideal Otto cyCle 3ps: JL
p-V diagram S s

V = Volume cohstant volume process

p = pressure
adiabatic process

Combustion Process

Power Stroke

Heat Rejection
e
6
/ \2

Intake Stroke Exhaust Stroke

Compression Stroke
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EFFICIENCY

* Thermal Efficiency

* Compression Ratio
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