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Thermodynamics

Problem 1 (20%)

Describe briefly the following energy systems: (a) the

combined cycle (b) fuel cell, (c¢) batteries, and (d) the
cogeneration.

Problem 2 (20%)

The power required to operate a steady-state compressor is

! 3.56 Kw. Air enters the compressor at 1 bar and 300 K at a
rate of 1 kg/min and leaves at 7 bars and 500 K. Determine
(a) the rate of heat transfer, in kJ/h, (b) the entropy
change of the air, in Kj/(min K), and (c) the entropy change
of the environment which receives the heat transferred at
288 K, in kJ/(min K). (d) Is the process reversible,
irreversible, or impossible?

problem 3 (20%)

At what temperature, will CO be 10% of the total moles of

products if CO is burned with the stoichiometric amount of
O, at 2-atm pressure?

Problem 4 (20%)

(a) Derive the expression c, - ¢, = -T(pvﬁ&Tf}aP/av)T. (b)
At 500 K the values of v,@ ,, and K, for solid copper are
7.115 mL/gmol, 54.2 x 10 'K, and 0.837 x 107 cm?/N,

| respectively. Determine the value of c, - ¢, in J/gmol C.

(6= (1/v)(2V/2T),, K, = ~(1/V)(3V/oP),)"
Problem 5 (20%)

A Carnot heat engine receive 90 kJ from a reservoir at 900
K. It rejects heat to the environment at 300 K. One-fifth
of its work output is used to derive a Carnot refrigerator.
The refrigerator rejects 60 kJ to the environment at 300 K.
Find (a) the work output of the heat engine, (b) the
efficiency of the heat engine, (c) the temperature of the
low-temperature reservoir for the refrigerator, and (d) the
coefficient of performance (COP) of the refrigerator.
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