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Please describe how the scientists found the thermodynamic property “entropy”? (10 points)

Regarding thermodynamics, please briefly explain the following examples and terms: (5

points for each; 50 points in total.)
(1
)
3)
4)
®)
(6)
(7)
(8)
9)

(10) The second law of thermodynamics

Steam power plant

Fuel cell

Vapor compression refrigerator
Thermoelectric cooler

Rocket engine

The zeroth law of thermodynamics
Triple point/ line

Critical point

The first law of thermodynamics

A gas is contained in two cylinders 4 and B, connected by a
piston of two different diameters, as shown in the right
figure. The mass of the piston is 10 kg and the gas pressure
inside cylinder 4 is 200 kPa. Please calculate the pressure in
cylinder B. (15 points)

The mass rate of flow into a steam turbine is 1.5 kg/s, and
the heat transfer from the turbine is 8.5 kW. The following
data in the right figure are known for the steam entering

and leaving the turbine. Please determine the power output
W,., of the turbine by the 1** law of SSSF (steady state,

steady flow) process:
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(Steam table is in page 2.)
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Superheated Vapor

P =010 MPa (45.81) P =050 MPa (81.33) P =10 MPa (99.63)

r v u h 5 v u h 5 v 1 h s

Sat 4674 2487.9 25847 R.1502 3940 24830 96459  7.59%9 16940 2506.1 6755 7.8594
Ay 14.869 2445.9  25492.6 #1749

100 17.196 25155 2687.5  R.4479 3418 9511.6 926825  7.6447 16U 2B06.7 26762 73614
150 19.612 25878 97830  8.6882 5880 2585.6 27801  7.9401  1.9364 2682.R 27764 7.6134
D00 21895 2661.% 98795 89038 4356  9H59.0 98777  8.1580 2172 26581 28753  7.8343
950 94,186 9736.0 2977.3  9.1002 1890 2735.0 92076.0  8.3556 2406 27337 29743 80333
300 96.445 98121 3076.5  Q.9813. 5284 28113 30755 85873 2689 28104 30743 8,2158
400 31.063 29689 3279.6  9.6077 6.200  2UB8.5 3278.9 B.RE642  3.103 9067.0 8978.2 85435
500  35.679 %1323 %489.1  9.8978 7134 3132.0 3%488.7  9.1546 3565  3131.6 34881  8.8342
600 40.995 33025 37054 10.1608 8.057  $302.2 37050  9.4178 4028 33019 37047 9.0976
700 44.911  83479.6  39928.7 10.4028 8081 3479.4 %9285 9.6509 4.490  3479.2 39282 95398
QOO 49.526 36638 4159.0 10.6281 0.904 9663.6 415849 98852 4952 36635 41586 U565
GO0 54141  B3855.0 4396.4 10.8396  10.898 38549 43963 10.0967 5414 B85LE 4300.1 4.7767
1000 58757  4053.0 46406 110393 117561 40529 46405 10.2964 5875 40528 4640.%  9.9764
1100 65872 49575 48912 11.2987 12674 42674 48911 104859  6.337 42573 48910 10,1859
1900 67.987  4467.9 5147.8 114091 13.597 4467.8 5147.7 10.6662 6799 44677 51476 103463
1900 72.602 46837 54007 11.5811 14521 4683.6 5409.6 10.8382  7.260  J683.5 54005  10.5183

P = L60 MPa (201.41) ’ P = 1.80 MPa. (207.15) P=2.00 MPa (212.42)

Sat.  .12% 80 9596.0 2794.0 6.4218 11042 2598.4 2797.1° 6.3794 ,.09963 26003 27995  6.3409
995 132 87 2644.7 92857.% 65518 11673 2636.6 2846.7 64808 10377 26283 28358 6.4147
950 141 84 926923 29192 6.6732 124 97 2686.0 2911.0 6.6066 .111 44 2679.6 29025  6.5453
300 .158 62 2781.1 3034.8 6.8844 .14021 2776.9 3029.2 6.8226 12547 2772.6 3023.5 6.7664
3650 .174 56 2866.1 31454  7.0694 .154 57 2863.0 3141.2 7.0100 .138 57 2859.8 3137.0 6.9563
400 190 05 2950.1 $954.2  7.9874 16847 2947.7 32509 7.1794 15120 29452 32476 7.1271
500 .2203 31195 34720  7.5390 195 50 3117.9 34698 7.4825 17568 3116.2 3467.6  7.4317
600 .2500 $293.3 3693.2 7.8080 .2220 $992.1 $691.7  7.7523  .199 60 3290.9 36490.1 7.7024
700 2794 84727 39197 80585 2482 3471.8 39185 7.9983 2232 3470.9 39174  7.9487
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