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Fig."l".( The four operations in Camot cycle.




L Stroke 1. Isothermal Expansion.
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I. Stroke2. Adisbatic Expansion:

Now, by definition, €, = (U/aM),
o AU = C' AT = CKT] -~ T2) = -W
(change in temperature, AT = final temperature - initial temperature)

or ‘W=C|(TI‘TZ)?"CXT2-T|)
If the work done in this stage is denoted by Wy, then
‘ W =-CG(L-T)
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L. Stroke 3. Isothermal Compression,

“q=w = R} ln (Vyyy)
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IV. Stroke 4. Adiabatic Compression.

AU=w=CAT = C(T, - T))
Let wq be the work done in this stage. Theén,

Wy =GN -T)



The net heat absorbed (q) by the ideal gas in the whole cycle is give by
0=+ (-q) = RTyIn (Vy/V}) + RT, In (Vy/Vs)
= RT3 In (Vy/Vy) - RT, In (Vy/Vy)



C,In(T,/T,) =RIn (V3/Vz) (For stage II)
C,In(T/T) = Rln (V/V})  (For stage 1V)
V3/Vy, = Vil Vi or Vy/ Vl Va/V,
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q=g~ =R (7, - Tl) In (Va/V})
Similarly, the net work done by the gas is given by
' W=-w + (W) + wy + w,
=RLIn VoV - C(T, - 7)) + RT, In (Vst) + CAT, - T))
= RTZ In (Vllvl) RT) ln (Vj/V4)
Since WiV, = ViV,
Hence, o W=RT-T) In(Vyv,)

@ = RT In (V3/V))
12 by Eq. 1,
w=q-N)T



Efficiency of a Heat Engine. The fraction of the heat absorbed by an engine which it can
convert into work gives the efficiency (1) of the engine.

From Eq. 13, it is seen that .
Efficiency, n =wig; = (T, - T)IT, , PRRRTI ( )



