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Well-sealed and
1. (10 %) Consider a room whose door and windows are tightly closed, and e
whose walls are well-insulated. Now let’s place a refrigerator inside the
room with its door open, and plug it into a wall outlet. What do you think
will happen to the average temperature of air in the room (increase

constant, or decrease)? Give your answer with an explanation.

2. (10 %) In the absence of compressed liquid tables, how is the specific
volume of a compressed liquid at a given pressure and temperature determined?

3. (12 %) Plot the pressure-volume and temperature-entropy diagrams for a Carnot cycle and explain
the unique characteristics of four processes.

4. (8 %) Explain the purpose of heat engine and heat pump.

5. (10 %) Identify which of the following devices are work-consuming, work-producing and work-neutral
(no work involved): a) steam turbine, (b) pump, (c) nozzle, (d) diffuser, (e) mixing chamber, (f)
refrigerator, (h) electrical heater, (i) gasoline engine, (j) heat pump, (k) heat exchanger.

6. Forideal gases,

(10 %) (a) show that ¢, =c, + R,
(10 %) (b) FHWERZMREAT ¢, 20¢,.

~

. For a Brayton cycle,
(10%) (a) A AL Bl B EERZIAKER? BHE?
(10 %) (b) B ALLBKREF  EABALEBRMGHEBIERZ RS EB? BT

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

Saturated refrigerant- 1 34a—Temperature table

Specific volume, Internal energy, Enthalpy, Entropy,
m/kg k/kg kirkg ki/kg K
Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., vapor, liquid, Evap., vapor,
T°C P, kPa v, v, uy u, i, hy he, b, Ly S 5,

20 57207 0.0008160 0.036012  78.85 162.19 241.04 7932 18233 261.64 030062 0.62192 0.92254
22 608.27  0.0008209 0.033867 81.64 16045 242.09 82.14 180.55 262.69 031012 0.61168 0.92180
24 646.18  0.0008260 0.031869 84.44 158.68 243.13 84.98 178.74 263.72 0.31959 0.60148 0.92107
26 685.84 0.0008312 0.030008 87.26 156.89 244.15 87.83 17690 26473 032905 0.59131 0.92036
28 727.31 0.0008366 0.028271 90.09 155.08 245.17 90.70 175.03 265.73 0.33849 0.58117 0.91967
30 770.64 0.0008421 0.026648 9293 153.24 246.17 93.58 173.13 266.71 0.34792 0.57105 0.91897
32 815.89 0.0008477 0.025131 95.79 151.37 247.17 96.49 171.19 267.67 0:35734 0.56095 0.91829
34 863.11 0.0008535 0.023712 98.67 149.48 248.15 99.41 169.21 268.61 0.36675 0.55086 0.91760
36 912.35 0.0008595 0.022383 101.56 147.55 249.11 10234 167.19 269.53 0.37615 0.54077 0.91692




