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State the conditions you assume, if you consider the given not enough.

1. Anplant factory is kept at relative humidity RH=80% and dry bulb temperature= 20 °C. Find out the

corresponding {1} wet bulb temperature (2) dew point (3) absolute humidity (4) specific enthalpy
under this condition. (24%)
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2. (1) An ideal Stirling engine is heated by 100°C hot water and delivered waste heat into an environment
of 27°C. The thermal efficiency=? (6%)
(2) A geotherrﬁal heat so‘urrce is at 300 °C. If an ideal heat engine is developed to convert the
geothermal heat source into power at a rate of 10kW and into the surrounding of 150 °C, what is the
highest possible power delivered? (6%)
{3) The ideal heat pump that retrieves heat at a rate of 1kW outdoor and consumes electrical power of
250W.  Please find out {a) the heat that the heat pump delivers indoor (b) COPp (coefficient of
performance for heat pumps) (18%)

3. (1) ltisrequested to cool water of 30 kg from the environment temperature of 30 °C to 20°C. How
much energy should be applied or removed? (12%) What is the cooling capacity of the chiiler you
should use if you want to keep the water at 20 °C in the environment 6f 30 °C? {14%)

{2) To increase the boiling point of water to about 110 °C, how heavy {kg) is the lid you should use for a
25 cm {in diameter) pan? {20%)
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Table 3. Compressed Water and Supérheated Steam (continued)

.07 MPa (1, = 89,932 °C)

0.08MPa (7, =93.486 °C)

* 0,09 MPa (4= 96.687°C)

v 14 h s £°C{ v p B £ 5,°C v P ok s

103590 96534 37675 L1920 |4(L)| 103850 96293 39171 12330 L)) 104091 960.70 40520 12686

2364.8 042237 26594 74790 |n(VY| 2087.0 047914 26652 74339 |u(V)| 18694 053494 26703 73943
100017  999.83 0.03 -0.00015 6 [ 100017 99983 004 -0.00015 01100016 999.834 - 0.05 -D.00015
100005 99995 2109 007625 51100004 99996 2110 007625 5100004 99996 2L11 007625
100031 99369 4209 0.15108] 10 [1.00031 99969 4210 015108 10100030 9970 WLA2.11 015108
100051 999050  63.05 0224451 151100091 999.09 6306 022445 | 15100090 99910 6307 022445
LOOT81 99815 8398 029647 | 20 |100181 99820 8399 020647 | 20 [100180 99820 2400 020647
100298 99703 10489 036721'( 25 {100297 99704 10490 036721 | 25100297 997.04 10451 036720
100438 99564 12579 043673 | 30 |1.00433 99564 12580 0435673 | 30100437 99564 12581 04373 .
LO06G2 99402 14665 0350511 | 35 /100601 99402 14670 050510 | 35100601 99403 14671 050510
100786 99220 ~16759 0572337 40 |1.00785 99221 16760 057237 40|1.00785 99221 16761 057237
100550 99020 18849 063859 | 45 [100989 99020 18850 063858 | 45 (100989 99021 18851 063858
101212 98802 20939 070378 | 30 |1.01212 98803 20940 070378 ] 0101211 98803 20941 0.70377
101453 98568 23030 076800 | 55 |1.01452- 98558 23031 076799 | 55|101452 98569 23032 076799
LO1711 98318 25122 033127] 60 [101710 98319 25123 083126 | 60101710 98319 25124 083126
101985 98054 27215 089363 | 65101984 98054 27216 089362 | 65101984 98055. 27217 089362
102276 97775 29310 095511} 70 (102275 97776 2931F 095510 70 |102275 97776 29311 095510
102582 97483 31406 10157 75 102582 97483 31406 10157 75 1102581 97484 31407 10157
102904 97078 33503 10756 | 80 |1.02904 97178 33504 10756 §0 | 102503 97179 33505 10756
103242 96860 35602 - 1:1346 85 1103242 G860 35603 11346 85 1103241 96861 35604 11346
23653 0479 26596 TATH 901103595 96530 37705 1.1%29 90 1103594 96530 37705 L1909
23999 041669 26697 25072 .| 95| 20963 047703 26683 74424 95 11103963 961.88 39809 12504
24343 041079 26798 75344 | 100 | 21267 047022 267835 74699 | 100 | 18874 052984 2677.4 74126
24687 0AOS08 26898 75611 | 105 | 21569 046363 26886 74969 | 105 | 19144 052236 26874 74309
25029 039954 26998 75874 | 110 21870 045725 26987 75233 | 110 | 19413 051511 26975 74665
25370 039417 27098 76132 | 115 | 22170 045106 27087 75493 | 115 1968.1 050810 27076 74927
25710 038895 27197 76385 120 | 22469 044505 27187 75749 120 | 19942 030129 27177 75185

0.13 MP2a (1, = 107.109 °C) 0.14 MPa (f,=109.292 °C) 0.15 MPa (,=111349°C)
¥ y A EORE § A 4 v P L] $ 1,°C v .. P h s

104917 95313 44919 13868 |1£L) 1105099 95149 45842 14110 1 1(L) | 105273 94992 46713 14337

13253 075453 26866 72709 |¢[V)] 12366 030869 26900 72451 L)1 11593 086260 26931 72230
100014 99936  0.09 -000015) 01100014 99986  0.10 -D00015] 0100013 99987  0.11.-0.00014
1.00002 99998 2115 0.07625 511.00001. 99999 2116 007625 51100001 99999 2L17 007625
100028 99972 4215 015107 101100028 99972 4216 015107 10100027 99973 4217 01 5107
100088 999.12 6310 0224441 15[1.00088 9992 63.11 022444 15100088 999.13 63.12 022442
100178 99822  84.03 029646 20 |100178 99822 B4.04 029645 20 1100177 99823 8405 029645
100295 99706 10495 036719 | 25 | 100294 99707 10456 036719 | 2510294 99707 10497 036719
100436 99566 12585 043672 { 30 {1.00435 99567 12586 043671 | 30 | 100435 - 99567 12587 043671
1.00599 - 99405 14675 050509 351100595 99405 14675 050508 | 35[1.00598 - 99405 14676 050508
LOO783 99223 16764 057235 | 40 100783 992233 16765 057235 | 40100782 99224 16766 057235
100987 99023 18854 063856 | 45 100987 99023 18855 063356 45100986 95023 18856 063855
101216 98805 20944 070375] 50 {1.01209 988.05 20945 070375 | 50 |1.01209 988.06 20946 070374
101450 98571 23035 076757 55101450 9BS71 23036 076796 | 55|1.01449 98571 23037 0.767%
LOI708 98321 25127 083123 60 [1.01707 98321 25128 083123 ] 60 |1.01707 98322 25120 083122
10198 98056 27220. 089359 | 65|101982 98057 27221 089359 | 65101981 98057 27222 0.89358
102273 97778 29315 095507 70 |07 97778 29315 095507 | 70 |1ORT2 $77.79 29316 055506
102579 97486 31410 10157 75 110257% 97486 31411 10157 751102578 97486 31412 10157
102901 97180 33508 1.0755 80 [102901 97181 33509 10755 80 1102901 97181 .33509 10755
103239 96862 35607 11346 | 85103239 96863 35608 1.1345 851103238 96863 35609 1.1345
103592 96532 377.09 11928 90 1103592 96533 37109 L1S28 S0 1103591 96533 37710 1.1928
103961 96190 39812 12504 95 | 103960 96191 39813 12504 35 1103960 96191 39814 12503
104345 95836 419.19 13072 | 100 | 1.04344 95837 41920 13072 | 100 | 104344 95837 41920 13072
104744 95471 44028 13633 | 105 | 1.04743 95471 44029 13633 | 105 | 1.04743 95472 44030 13633

13364 074830 2692,7 72858 | 110 | 12391 080704 26915 7.2500 | 110 [ 1.05158 95095 46142 14188

13553 073782 27032 73138 | 118 | 12568 - 0.79565 27028 72773 | 115 | 11714 085365 27008 72430

13742 072768 27135 73403 | 120 | 12745 078465 27124 73039 | 120 11880 084177 27114 72699

* Property (Unit): v (m*/ke), o (ke/m®), h (i/kg), s (ki/ke)




