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1. Starting with the first Tds relation T T prove (3588) that isentropic process (s =
constant) will also lead to(3#%7) isothermal process (T= constant) for incompressible substances (ex.

solid or liquid, ¢y = ¢, = ¢, du=c dT ) (15%)

2. (a) Please define coefficient of performance of refrigerator (COPR) and heat pump (COPyp) (10%)
(b) Prove that COPyp = COPR + 1 (10%)

3. What's 2" law of Carnot principle: (10%)

4. A heat engine that rejects waste heat (F5[5§21) to a sink at 350 K has a thermal efficiency of 36%

and a second law efficiency of 60%. Determine the temperature of the source (Ty) that supplies heat to

the engine. (10%)

5. What is the definition of performance (or efficiency) (5%)
6. What’s the difference between saturated vapor (§#145,) and superheated vapor(iBEAER)? (10%)

7. What’s the difference between lower heating value (LHV, {£Z\{&) and higher heating value (HHV,
EEE)? (5%)

8. Which of the object (#75%) could not be modeled (7§ %) as thermal energy reservoirs (a) oceans, (b)
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lakes, (c) classroom (d) rivers, Explain (5%)
9. What’s 2nd law of thermodynamics — Kevin Plank Statement ? (5%)

10. In the absence of any friction ( ZI&EEHE JIHTE24E ), can a heat engine have an efficiency of 100%?
Explain. (10%)

11. What final state (§z4%{A%€) will maximize (%A {k) the work output of a device? (5%)
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