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3% If necessary, please refer to the table for the “ideal-gas properties of air” in the next page.

1. [40%)] i
(a) Give a real example that requires dew-point temperature (3%), and explain why (5%)
(b) Give a real example that requires the humidity ratio (3%), and explain how (5%)
(c) Give a real example that requires second law of thermodynamics (3%), and explain how
(5%) .
(d)Give a real example that requires the triple point (3%), and explain how (5%)
(e) Give an example that uses the reversible work (3%), and describe how (5%)

2. [15%]
An insulated rigid tank is divided into two equal parts by a partition. Initially, one part contains
4 kg of air at 800 kPa and 27°C, and the other part is evacuated. The partition is now removed,
and air expands into the entire tank. Determine the final temperature and pressure in the tank.

3. [15%]
A 2-m’ insulated rigid tank is initially evacuated. The tank is connected to a supply line
through a valve. Air is flowing in the supply line at 600 kPa and 22°C. The valve is now
opened, and air is allowed to enter the tank until the pressure in the tank reaches the line
pressure, at which point the valve is closed. Determine
(a) the final temperature of air in the tank.
(b) the mass of air that has entered the tank.

4. [30%]
A quantity of air undergoes a thermodynamic cycle consisting of three internally reversible
processes in series. :
Process 1-2: constant-volume heating from p; = 100 kPa, T, = 17°C, V; =0.02 m’ to p2 =420
kPa.
Process 2-3: constant-pressure cooling.
Process 3-1: isothermal heating to the initial state.
Assuming the ideal gas model, find
(a) Heat and work involved in each process.
(b) Entropy change for each process.

(c) If the cycle is a power cycle, determine its thermal efficiency. If the cycle is a refrigeration
cycle, determine its coefficient of performance.

ARG




AR5 ¢ 208

Bl LB AR08 S AR 948 A AWM
#8 :#£HE0O : .- A © 258
# 7 Rz¥ 2. R
% Table:
Ideal-gas properties of air
T h u 5 T h u s
K kg P, kilkg v, klfkg - K K kiikg £, kdfkg 'A kJ/kg - K
200 19997 03363 142.56 1707.0 1.29558 580 588.04 14.38 41955 115.7 2.37348
210 209.97 0,3987 149.69 1512.0 1.34444 590 596.52 15.31 427.15 110.6 2.39140
220 21997 04590 156.82 1346.0 1.39105 600 607.02 16.28 434.78 105.8 2.40902
230 230.02 0.5477 164.00 12050 1.43557 610 61753 17.30 44242 101.2 2.42644
240 240,02 06355 171.13 1084.0 1.47824 620 628,07 18.36 450.09 9692 244356
250 250.05 0.7329 178.28 979.0 1.51917 630 63863 19.84 457.78 9284 246048
250 260.09 0.8405 185.45 887.8 155848 640 649,22 20.64 48550 B8B99 247716
270 270.11 09590 192.60 808.0 1.59634 650 659.84 21.86 473.25 8534 249364
280 280.13 1.0889 198.75 738.0 1.63279 660 670.47 23.13 481.01 81.89° 2.50985
285 285,14 1.1584 203.33 706.1 1.650565 670 681.14 2446 488.81 78.61 2.52589
290 290.16 1.2311 206.91 &76.1 1.66802 680 691.82 25.85 486.62 7550 2.54175
295 29517 13068 210.49 647.9 1.68515 690 70252 27.29 504.45 7256 255731
208 298.18 1.3643 21Z64 6319 1.69528 700 713.27 28.80 512.33 68.76 2.57277
300 300.19 1.3860 214.07 621.2 1,70203 7i0 72404 30.38 520.23 67.07 2.58810
305 305.22 1.4686 217.67 596.0 1.71865 720 734:82 32.02 528.14 6453 2.60319
310 310.24 1.5546 221.25 5723 1.73498 730 74562 33.72 536.07 62.13 2.61803
315 315.27 1.6442 224.85 5498 1.75106 740 756.44 35.50 544,02 59.82 2.63280
320 320,29 1.7375 228.42 528.6 1.76690 750 767.29 37,35 551.99 57.63 2.64737
325 325.31 1.8345 232.02 5084 1.78249 760 778.18 39.27 560.01 55.54 2.66176
330 330.34 19352 23561 4894 1.79783 780 800.03 43.35 576.12 51.64 2.69013
340 340.42 2.149 24282 4541 1.82790 800 82195 47.75 592,30 4B.08 2.71787
350 35049 2.379 25002 4222 1.85708 820 R43.98 52.59 b608.59 44.84 274504
360 360.58 2.626 257.24 3934 1.88B43 840 866.08 57.60 624.95 4185 277170
370. 370.67 2.892 26446 367.2 1.91313 860 888.27 63.09 641.40 39.12 2.79783
380 380.77 3.176 271.6%9 3434 1.94001 ° 880 910.56 68.98 657.95 36.61 2.82344
390 390.88 3.481 27893 3215 1.96633 900 932.93 7529 674.58 3431 2.84856
400 400.98 3.806 286.16 301.6 1.99194 920 955,38 8205 691.28 32,18 2.87324
410 411.32 4,153 29343 2833 2.01699 940 977.892 89.28 708.08 30.22 2.89748
420 421,26 4.522 30069 266.6 2.04142 960 1000.55 97.00 725.02 28.40 2.92128
430 431.43 4.915 307.99 251.1 2.06533 980 1023.25 10652 741.98 2673 2.94468
440 441,61 5.332 31530 236.8 2.08870 1000 . 1046.04 1i4.0 758.84 2517 2.96770
450 451.80 5,775 32262 2236 2.11161 1020 1068.89 1234 776.10 23.72 2.99034
460 462.02 6.245 329.97 211.4 2.13407 1040 1091.85 133.3 793.36 23.29 3.01260
470 472.24 6.742 337.32 200.1 2.15604 1060 111486 143.9 B10.62 21.14 3.03449
480 482.49- 7.268 34470 1895 2.17760 1080 1137.8% 155.2 827.88 19.98 3.05608
490 492,74 7.824 352,08 179.7 2.19876 1100 1i61.07 167.1 84533 18.8%6 3.07732
500 503.02 8411 359.49 1706 2.21952 1120 1i84.28 1727 862.79 17.886 3.09825
510 513.32 9.031 366.92 162.1 2.23953 1140 1207.57 193.1 880.35 16.946 3.11883
520 523.63 9.684 37436 1541 2.25997 1160 1230.92 207.2 897.91 16.064 3.13916
530 533.98 10.37 381.84 146.7 2.27967 1180 125434 2222 915,57 15.241 3.15916
540 544.35 11.10 389.34 139.7 2.28906 1200 1277.7% 238.0 933.33 14.470 3.17888
K0 55574 11.86 396.86 133.1 2.31809 1220 1301.31 254.7 951.09 13.747 3.19834
560 565.17 12.66 404.42 127.0 2.33685 1240 132493 2723 968,95 13.069 3.21751
57¢ 57559 13.50 411,97 121.2 2.35b631
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