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1. Explain the followmg thermodynamic terms:
(1) internal energy
(2) entropy
(3) enthalpy
(4) superheated vapor
(5) exergetic efficiency

(15%)

2. Explain the first law of thermodynamics and the second law of thermodynamics.
(15%)

3. Explain the fotlowing thermodynamic cycles:
(1) power cycle
(2) refiigeration cycle
(3) heat pump cycle
(4) Outo cycle
(5) Dicsel cycle

( 1 50/;))

4. Answer the following true or false. If false, explain why.
© (1) A process that violates the sccond law of thermodynamics violates the [irst law of thermodynamics.
(2) When a net amount of work is done on a closed system undergoing an internally reversible process,
a net heat transfer ol energy {rom the system also occurs.
(3) A closed system can experience an increase in entropy only when irreversibilities are present within
the system during the process.
(4) In an adiabatic and internally reversible process ol a closed system, the entropy remains conslant.
(5) The encrgy of an isolated system must remain constant, but the entropy can only decrease.
(15%%)
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5. An ideal vapor-compression refrigeration cycle (as shown) operates at stcady state with Refrigerant {34a
as the working fluid. Saturated vapor enters the compressor al — 10°C, and saturated liquid leaves the
condenser at 28°C. The mass (low rate of refrigerant is 5 kg/min. Determine
{a) the compressor power, in kW.

(b) the refrigerating capacity, in tons.
(c) the coefTicient of performance. (20%)
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6. Stean is the working uid inan ideal Rankine cyele as shown. Saturated vapor enters the turbine a

8§ OMPa and saturated liquid exits the condenser ala pressure of 0.0U8MPa. The net power oulput of
the cycle is TOOMW. Determine for the eycle (a) the thennal ellicieney, (b) the back work ratio, (c) the
mass low rate of the steam, in kg/h, () the vate ol heat lransler, Qm, ito the working luid as it

passes though the boiler, it MW, (e) the vate of heal transfer, ¢, rom the condensing stean as it
passes through the condenscr, in MW,

( Mint @ 1y=2758.0 kl/kg, hy=1794.8 K)/kg, hi=173.88 Kl/ky, Tiy=181.94 Kikg ) (20%)
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