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1. (10 %) Plot the pressure-volume and temperature-entropy diagrams for a Carnot cycle and
explain the unique characteristics of four processes.

2. (10 %) List and explain the four energy contributions to the total energy of a steady-flow system.

3. (10 %) Calculate and discuss the effect of decreasing the room temperature for an air-
conditioner on the best coefficient of performance {COP) with the following information:
outdoor temperature 37°C and room temperature varies from 27°C to 23°C. Hint: relate the
best COP with the Carnot refrigeration cycle

4. (10 %) In thermodynamics, we have the principle of increase of entropy. Does this means that the
entropy change of a system during any process cannot be negative or zero? Discuss this statement
is correct or not with explanation.

5. (10 %) Explain the difference between the Kelvin-Planck statement and Clausius statement for

the second law of thermodynamics.

6. (20%) A2 EREREREBESYERLEZHE

7. For a Brayton cycle,
(10%)(a) EABE BB ERRZREE? AHE?
(10%) (b) EBRALBKRE R BARZRMNEERBERZHAER? BIHE?

8. (10 %) A refrigeration system uses R-134a as the working fluid. If this refrigerator is to operate
in an environment at 26°C, what is the minimum pressure to which the refrigerant should be
compressed? Why?

Satu1 ated refn gerant- 1 342—Ti emperature table:

7 Spectf ic volume, Internal energy, fir e Enthalpy

: m3/kg ; kJ/kg R ki/kg:
Sat. o Sat Sat.' Sat. - e Saty ,'S,ats f ~‘l‘,",f9,«f;s‘ét,,:: Sat.; i
Temp., press.; - liquid, . vapor, . liquid, - EVap., - vapor, - ‘liquid; Bvap.; . vapor, " lig ‘
TC P KAy, W T R

20 . 57207 0.0008160 0.036012  78.85 162.19 241.04 79 32 | 182337:261.64  0.30062 0.'621'92‘_0,92254'
2260827 00008209 0.033867 8164 16045 24209  $§2.14 ' 180.55 262.69 031012 0.61168 0.92180
24 . 646.18 0.0008260 0.031869  84.44 ~ 158.68 243.13  84.98 178.74. 26372 031959 0.60148 0.92107
26 685.84 0.0008312 0.030008 = 87.26 156.89 244.15 ° 87.83 17690 264.73  0.32905 0.59131 0.92036
28 72731 00008366 0.028271  90.09 15508 245.17 ~ 90.70  175.03 26573 - 0.33849.0.58117 .0.91967
30 77064 0.0008421 0.026648  92.93. 15324 24617 9358 173.13 266.71 034792 0.57105 0.91897
32 815.89 0.0008477 0.025131 9579 15137 247.17 = 9649 171.19 26767 ~0.35734 0.56095 0:91829
34 863.11 0.0008535 0023712  98.67 149.48 248.15 99.41 16921 268.61  0.36675 0.55086 0.91760"
36 91235 00008595 0.022383  101.56- -147.55 249.11 102.34 167.19 269.53 = 0.37615 0.54077 0.91692
38 963.68 - 0.0008657 0.021137 10447 14560 25007 10530 16513 27044 = 038554 0.53068 0.91622
40 -~ 1017.1 ° 0.0008720 0.019968 107.39  143.61 251.00 108.28 163,03 27131  0.39493 0.52059 0.91552




