Handout 3 - Entropy Change in a Cyclic Process - Day 5

Given one mole of a monatomic ideal gas taken P T,=600K
. Adiabatic
through the following cycle. s Expansion
Q=0
Qin——

3
Qin = nCyAT= (1)(58.314)(600 -300)=3741J

5
Quut = NCpAT = (1)(58.314)(300 - 455)=-32221]
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=14 the efficiency of the cyclic process.

Qi 3741
The Carnot efficiency between the highest and lowest temperatures is
, T, , 300 s
c = _ = _ =
Carnot TH 600

Work done by the engine is
Work = Qj, - [Qou| = 3741-3222 = 5197 .

ASpyp—PM, AQ=0 = AS=0
isobari Te 5§ 300
ASge _sobare . p constant, AS = nCp lnﬁ: zRInm: -1.04 R
i i T 3 600
ASca _isovolumetric constant, AS = nCy, In-2==RIn——=104R
T. 2 300

ASioa1 = 0 implies the engine 1s reversible.



