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A Comment on Presentation Order of Thermodynamic Laws for
Undergraduate Mechanical—Engineering Education by Example Problems

Park, Kyoung Kuhn
School of Mechanical Engineering, Kookmin University

ABSTRACT

A few thermodynamics texts are commonly found to have unrealistic example problems in which the process violates the second
law of thermodynamics. This error would result from presentation order in the text which introduces first the first law for cycles,
systems, and control volumes and then the second law later. In the presentation order, the example problems deal only with the first
law without telling whether the process violates the second law. To correct this erroneous situation, it could be recommended to
present the first law and the second law successively so that both laws could be applied simultaneously to the given example problems.
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Table 1 Example 3,14 of Borgnakke & Sonntag(2014, p. 107)

Contents

A cylinder fitted with a piston has an initial volume of 0.1 1’1’13

and contains nitrogen at 150 kPa, 25 C. The piston is moved,
compressing the nitrogen until the pressure is 1 MPa and the
temperature is 150 ‘C. During this compression process heat is
transferred from the nitrogen, and the work done on the nitrogen
is 20 kJ. Determine the amount of this heat transfer.
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Table 2 Example 5-6 of Cengel & Boles(2015, pp. 232-233)
Contents

Air at 100 kPa and 280 K is compressed steadily to 600 kPa
and 400 K. The mass flow rate of the air is 0.02 kg/s, and a
heat loss of 16 kl/kg occurs during the process. Assuming the
changes in kinetic and potential energies are negligible, determine
the necessary power input to the compressor.
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Table 3 Presentation order of the laws of thermodynamics
and the objects for which the laws are applied.
(Borgnakke & Sonntag, 2014)

laws

objects Ist law 2nd law
cycle 1 4
system 2 5
control volume 3 6

Table 4 Presentation order of the laws of thermodynamics
and the objects for which the laws are applied.(Cengel
& Boles, 2015)

laws . 7
obiects 1st law 2nd law
cycle 3
system 1 4
control volume 2
2 R-LAT A2l AT, 2018
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Table 5 Presentation order of the laws of thermodynamics
and the objects for which the laws are applied.(Moran

et al., 2012)
laws ! )
objects st law 2nd law
cycle 2 4
system 1 5
control volume 3 6

Table 6 Presentation order of the laws of thermodynamics
and the objects for which the laws are applied.(Roh,

2008)
laws ] .
objects Ist law 2nd law
cycle ) 2
system 3
control volume 4 5
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Table 7 Presentation order of the laws of thermodynamics
and the objects for which the laws are applied as
suggested by this work

objects laws st law 2nd law
cycle 1 2
system 3 4
control volume 5 6
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