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(—) fHPER “state postulate” ? (6 53)

(Z)HPAER “closed system”? “open system™? FfEAM 2 4L B H5REAEERE ? (64)

(S){HHER “heat engine”? (5 43)

() FASITE—BRH » 3 entropy Z ATEESME, 2 (10 £3)

(L) ERIBRR T BLETE cycle 247  #1F Air-Standard Assumption « {HEER

Air-Standard Assumption? (8 43)

R

(7%) A student living in a 4m x 6m x 6m dormitory room turns on her 150-W fan before she

leaves the room on a summer day, hoping that the room will be cooler when she comes :

back in the evening. Assuming all the doors and windows are tightly- closed and

disregarding any heat transfer through the windows and the walls, determine the

temperature in the room when she comes back 10 hours later. Use specific heat values at

room temperature, and assume the room to be at 100 Kpa and 15°C in the morning when

she leaves. (15 43) Assume C,=0.718 (KJ/Kg®°C) for air.

(£) A four-cylinder 4.5-L diesel engine which operates on an ideal Diesel cycle has a

compression ratio of 17 and a cutoff ratio of 2.2. Air is at 27 °C and 97 Kpa at the

beginning of the compression process. Using the cold-air-standard assumptions, determine

how much power the engine will deliver at 1500 rpm. (25 43) The gas constant for air is

R=0.287 (Kpa-n¥/Kg'K), Cp=1.005 (KJ/Kg'K)
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(/\) Consider a coal-fired steam power plant which produces 300 MW of electric power. The

power plant operates on a simple ideal Rankine cycle with turbine inlet conditions of 5

Mpa and 450°C and a condenser pressure of 25 Kpa. The coal used has a heating value

(energy released when the fuel is burned) of 29,300 KJ/Kg. Assuming that 75 percent of

this energy is transferred to’ the steam in the boiler and that the electric generator has an

efficiency of 96 percent, determine (a) the overall plant efficiency (the ratio of net electric

power output to the energy input as fuel) and (b) the required rate of coal supply, in t/h [1

metric ton (t) = 1000 kg]. (25 43)

Saturated water—Pressure table

Specific volume Internal energy Enthalpy Entropy
m>/kg kd/kg kJ/kg kJ/(kg - K)
Sat.
Press. temp. Sat. Sat. Sat. Sat. Sat. Sat. Sat. Sat. »
kPa °C liquld vapor liquid Evap. vapor liquid Evap. vapor liquid - Evap. vapor
P [ vy Vg Uy g U hy hy hy i N3 35
06113 0.01 0.001000 206.14 000 23753 23753 0.01 2501.3 2501.4 0.0000 9.1562 9.1562
1.0 6.98 0.001000 129.21 2930 2355.7 2385.0 2930 24849 25142 0.1059 8.8697 8.9756
1.5 13.03 0.001 001 87.98 54.71 2338.6 2393.3 54.71 24706 25253 0.1957 8.6322 8.8279
2.0 17.50 0.001 001 67.00 73.48 2326.0 23995 73.48 2460.0 25335 0.2607 84629 8.7237
25 21.08 0.001002 54.25 88.48 2315.9 2404.4 88.49 24516 25400 03120 8.3311 8.6432
3.0 24.08 0.001003 45.67 101.04 2307.5 2408.5 101.05 24445 25455 0.3545 8.2231 85776
4.0 28.96 0.001 004 34.80 121.45 2293.7 2415.2 12146 24329 25544 04226 8.0520 8.4746
5.0 32.88 0.001 005 28.19 137.81 2282.7 24205 137.82 24237 25615 0.4764 7.9187 8.3951
7.5 40.29 0.001 008 19.24 168.78  2261.7 24305 168.79 2406.0 25748 0.5764 7.6750 B8.2515
10 45.81 0.001010 14.67 191.82  2246.1 2437.9 191.83 23928 25847 0.6493 7.5009 8.1502
15 53.97 0.001014 10.02 22592 22228 24487 22594 2373.1 2599.1 0.7549 7.2536 8.0085
20 60.06 0.001 017 7.649 251.38 2205.4 2456.7 251,40 23583 2609.7 0.8320 7.0766 7.9085
25 64.97 0.001 020 6.204 27190 21912 2463.1 27193 23463 2618.2 0.8931 6.9383 7.8314
30 69.10 0.001022 5.229 289.20 2179.2 2468.4 289.23 2336.1 26253 09439 6.8247 7.7686
Superheated water
T v [ h s v h s v u h 5
°Cc m’/kg kd/kg kd/kg  kJ/tkg - K) | m*/kg kJ[kg kJfkg  kJjikg-K) | m?/kg kifkg kJ/kg kJ/(kg - K)
P = 4.0 MPa (250.40°C) P = 4.5MPa {257.49°C) P = 5.0 MPa (263.99°C)
Sat. 004978  2602.3 2801.4 6.0701 0.04406  2600.1 2798.3 6.0198 003944 25971 27943 59734
275  0.05457 2667.9 2886.2 6.2285 0.04730 2650.3 2863.2 6.1401 0.041 41 2631.3 28383 6.0544
300 --0.05884 27253 2960.7 6.3615 005135 27120 2943.1 6.2828 0.04532  2698.0 29245  6.2084
350 0.06645 2826.7 30925 6.5821 0.05840  2817.8 3080.6 6.5131 0.05194  2808.7 3068.4  6.4493
400 007341 29199 32136 6.7690 006475 20133 3204.7 6.7047 0.057 81 29066 31957  6.6459
450  0.08002 3010.2 33303 6.9363 007074 30050 3323.3 6.8746 006330  2999.7 33162 6.8186
500  0.08643 30995 34453 7.0901 007651 30953 34396 7.0301 0.06857  3091.0 34338 6.9759
600  0.09885 3279.1 3674.4 7.3688 008765 3276.0 3670.5 7.3110 007869 32730 3666.5 7.2589
700 0.11095 34621 39059 7.6198 0.09847  3459.9 3903.0 7.5631 0.08849  3457.6 3900.1 7.5122
800  0.12287 36500 41415 7.8502 0.10911  3648.3 41393 7.7942 0.098 11 36466 4137.1  7.7440
900  0.13469 38436 43823 8.0647 0.11965 38422 4380.6 8.0091

0.107 62 3840.7 43788  7.9593




