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Introduction to the Carnot Cycle

What isthe Carnot cycle?

The Carnot cycle is a particular thermodynamic cycle and is very important in the technology of engines. It isthe most efficient

_~ An adiabatic process ~_
An isothermal process An isothermal process
cyclethat currently exists and is abl ¥~ An adiabatic process «~

eto convert a given amount of thermal energy into work or, conversely, create atemperature difference (e.g. for refrigeration) by
doing a given amount of work. A Carnot engine is an idealized engine composed of four reversible processes that a system con
taining some fixed amount of aworking substance executes. These four reversible processes form a cycle called a Carnot cycle.
The four reversible processes forming a Carnot cycle are:

What isa Carnot engine?

All standard heat engines (steam, gasoline, and diesel)

work by supplying heat to a gas, which causes the gasto expand in a cylinder and push a piston to do itswork. The catch isthat
the heat and/or gas must then somehow be dumped out of the cylinder to get ready for the next cycle.

The most efficient heat engine cycleisthe Carnot cycle, consisting of twoisothermal processes and twoadiabatic processes. The
Carnot cycle can be thought of as the most efficient heat engine cycle alowed by physical laws. While thesecond law of
thermodynamics states that not all the supplied heat in a heat engine can be used to do work, the Carnot efficiency sets the limiting
value on the fraction of the heat that can be so used.

Description of the Carnot cycle

Stage 1: Inthe first stage, the piston moves downward while the engine absorbs heat from a source and gas begins to expand.
Below, the portion of the graphic from point ato point b represents this behavior. Because the temperature of the gas does not

change, this kind of expansionis called isothermic.

Stage 2: In the second stage, the heat source is removed; the piston continues to move downward and the gas continues to expand
while cooling (lowering in temperature). This stage is presented by the graphic from point b to point c. This stageiscalled an

adiabatic expansion (i.e., energy stays)

Pressure

o
=
=
n
"
Hi

w



https://www.flipkart.com/spoken-english-3rd/p/itmezunpyjy5xcc7?pid=9789339221461&affid=kaminiraw
https://english.eagetutor.com/contact
https://english.eagetutor.com/contact
http://en.wikipedia.org/wiki/Thermodynamic_cycle
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/isoth.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/adiab.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/seclaw.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/seclaw.html#c1

increase in pressure. The engine gives energy to the environment. This stage is called isothermal compression.

Stage 4. Inthefinal stage, the piston continues to move upward and the cool gasis secluded and compressed. Its temperature rises
toitsorigina state. Point ¢ to point d illustrates this behavior: a continuing increase in pressure and decrease in volume until they
return to their initial position. Because energy stays, it's an adiabatic compression.

Anideal cyclewould be the cycle that a perfectly efficientheat engine performs — that is, all the heat would be converted to
mechanical work. Such an ideal engine cannot exist. Any heat engine must expend some fraction of its heat input as exhaust. The
second law of thermodynamics places an upper limit on the efficiency of engines, and implies that that upper limit will be less than
100 percent. The limiting case is now known as a Carnot cycle. The efficiency of the Carnot cycle isimportant becauseit isthe
highest possible efficiency that any engine can reach, if the highest possible temperature the working substance of an engine can
reach is TH, and the lowest possible temperature the working substance of the engine can reach is TC.

Carnot theorem:

All reversible engines operating between the same two thermal reservoirs at temperatures TH and TC have the same Carnot
efficiency: 1-TC/TH. All irreversible engines operating between these two thermal reservoirs have efficienciesless than that of the
Carnot engine running between these two reservoirs. All engines have heat intake at temperatures TH and below, and heat exhaust

at temperatures TC and above, so that TH and TC are the highest and lowest temperatures involved, respectively.

When can the Carnot efficiency be 100%? Only when TH equalsto infinity, or when TC equals to zero. But both are impossible to
reach! Thus we again obtain the conclusion that no device can convert a given amount of heat completely into work, which would

imply | QC|=0, and e =100 %.

* %%

Want to know more about the Carnot cycle?Click here to schedule alive session with an eAge eTutor!

About eAge Tutoring:

eAgeTutor.com is the premium online tutoring provider. Using materials developed by highly qualified educators and leading
content devel opers, ateam of top-notch software experts, and a group of passionate educators, eAgeTutor works to ensure the

success and satisfaction of al of its students.

Contact ustoday to learn more about our guaranteed results and discuss how we can help make the dreams of the student in your
life come true!
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