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1.(25%) Define or describe the following:

(a) Quasi-equilibrium process

(b) Critical state

(c) Generalized compressibility chart
(d) Joule-Thomson' coefficient

(e) Clausius inequality

2.(25%) Starting from the basic laws of thermodynamics,

(a) show that the reversible steady flow mechanical work is
- Svdp, when the changes of kinetic and potential energy can be
neglected..Where v and p denote the Vvolume and
pressure,respectively.

(b) derive the Bernoulli's equation for an incompressible flow in
a duct or a pipe.

3 ( 30 Z ) .4r automotive engine

sesign, the cylmder contains -« a pressure of 5 x 10 N/m?
"and a temperature of 1600 K at the end of the power stroke just
prior tc the opening of the sxhaust valve. If the atmospieic 1»
at a pressure of 10* N/m? and a temperature of 300 K, calculate
the maximum useful work transfer that could be extracted from
each kg of this *‘waste’’ gas. Assume that the gas can be modeled
as an ideal gas with R = 0.287 kJ/kgK and ¢, = 0.716 kI/kgK.

4 (2-))
' Sketch the paths followed on the T-s dia-
gram by each of the following reversible pro-
cesses in an ideal gas. The important aspects
of the paths are the slope dT/ds and the curva-
ture of the path.

(a) Constant temperature
(b) Constant volume .-

(c) Constant pressure

(d) Constant entropy

(e) Constant internal energy
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