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GIVEN: Neon undergoing a two-step process in a piston-cylinder assembly.
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FIND: (a) The specific entropy change for the reversible, isothermal process
(b) The specific entropy change for the reversible, adiabatic process S
(c) The work and heat transferred per Ibm of neon for the reversible, isothermal process
(d) The work and heat transferred per Ibm of neon for the reversible, adiabatic process

SOLUTION: Neon is an inert gas, therefore the heat capacities are constant. Therefore, for the
reversible, isothermal process,
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A reversible and adiabatic process for a close system is isentropic. Therefore,
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For the reversible, isothermal process, the First Law for the system (1-2) is,
Gz — Wi = Uy — Y,

The process is isothermal and the neon is being modeled as an ideal gas. Therefore, the First
Law reduces to,

=W =0 = g,=w,



For an ideal gas undergoing an isothermal process, the P-v relationship can be written as,
Pv" = constant n=}l - Pv=constant

For a polytropic process where the polytropic exponent, n = 1, the work is determined by Eq.
(4.28),
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Substituting the ideal gas EOS into the above expression,
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For the reversible, adiabatic process, the First Law is,
oy =Wy = Uy — U,
However, since the process is adiabatic,
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Therefore, the First Law for this process is,
Wy &ty — Uy = c\_(l’; “’Ts)

The final temperature, T3, needs to be found. Since the neon is an ideal gas and the process is
isentropic (reversible + adiabatic),
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The value of k can be found from the given information,
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Then,
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Now, the work transferred can be found,
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REFLECTION:

e The entropy decreases during the compression process. This is consistent with entropy
being a measure of molecular disorder.
Reversible - adiabatic = isentropic!
This two-step scheme is quite useful if the goal is to decrease the temperature of the
neon. The final temperature is very cold!

s An alternative way to find the work done from 2-3 would be from the integral of Pdv,
Recall, that for an isentropic process, this results in,
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Calculating work this way results in the exact same answer as seen above!



