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A F /mse slww that the ent)’Df/ af Com}’"‘“ed /;‘7«/‘4 water

IS greater Hhan  the  ontnpy of  saturated liquid  water
for a dempemtare  of prc  gd g less  than -that
of  saturated hquid  water for o] the temperttures  greater
than  4'c yo %)

> Diseuss  the shqpe. of  the sofid - [1“7&!'4{ equilipriam cirve
on a P-T d,‘qjmm for o supstarce that  contracts
on —]lreez?n in COMPQrI'SDn Wi‘d‘t —l:hc curve »{vr o
supstance  that expards  on —fruzm]. Cro %)

In?t?q”/ a 005w > insulated  tank  comtams  ojr at
30°C 0> MPa. A valve {5 hen opened  and mags
leaves  the  bwK wnti]  the -tank prRSWe  paches (. [6[34
M Po\ . The Valve (s -khen o[oSed . Determine
@) the fina| tem perature and e percentage of  -the mass
left i the +tonk,
(b)Y +the avaifability  destruction and compare it tp  the
hitia| oVl ab;lft/ of the sycten. (25 7))
C The gas  constant  of ar R s 0.287 KJ/IRg%k )

. SuFPoSe -thq-t in/et femfem“cums +0 —the. com}:ressor awd

the twbine are Fixed  for of  air- stomdad qu/-fon c/c/e.,
Show that  an ex}arémon 7Cor the  maximum

'S Wmax = CpT, (/.:r'(’i. - l)>

Show that  an exprsSion  for  the prRSSUE  mtis  that
produces  the  maximum net work i
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het  work

No‘te_ —thq-t | IS the. State.  qt -l:Ae. m[et +0 the
___Comprsser, 3 is the state at the inlet o the
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turbine . (25'Z )

which  Cp de  specific Reats and ¢

Saturated Steam: Temperature Table

vy dznsiij.

of o0&

at

the

the

(30%)

§. A ha[/ow S’cee[ sphem haw‘nj QN .‘ns,‘de. diameter
M  and  a d-mmn wal|  thickness  conteins  water
> Mpa | 3LOCC.  This system  ( Stek| pls  water ) then coofs
t0 -the  ombrent temperature , 30°C ,  Pleate  write  down
First  and  cecond {aw fov  Hhis process. Dg’,fgrm;nz i
process  is  rversible _ jrreversible o impossible.
Note : CF = .45 /<7//<7.’;< , = qea K9 /m?  for steel

Specific Volume Internal Energy Eathalpy Entropy
m?/kg kJ/kg kJ/kg kJ/kg K
Temp. Press, Sat. Sat. Sac, Sat. Sat. Sat. Sat. Sat.
°C kPa Liquid Vapor Liquid Evap.  Vapor  Liquid Evap.  Vapor Liquid Evap.  Vapor
T P 74 Vs Uy Y0 by h, hg, h, 5y Sre S
0.01 06113 0001000 206.14 00 23753 23753 Ol 25013 25014 0000 9.1562 9.1562
S 0.8721 0.001 000 147.12 2097 23613 23823 2098 2489.6 25106 0761 8.9496 9.0257
10 1.2276 0.001000 106.38 4200 23472 23892 4201 24777 25198 1510 8.7498 8.9008
15 1.7051 0.001 001 77.93 6299 23331 23961 6299 24659 25289 2245 85569 8.7814
20 2339 0.001 002 57.79 8395 23190 24029 83.96 24541 2538.1 2966 83706 8.6672
25 3.169 0.001 003 43.36 104.88 23049 24098 10489 24423 25472 3674  8.1905 8.5580
30 4.246 0.001 004 32.89 12578 22908 2416.6 12579 24305 25563 4369 80164 8.4533
35 5.628 0.001 006 25.22 146.67 22767 24234 146.68 24186 25653  .5053 7.8478 83531
40 7.384 0.001 008 19.52 167.56  2262.6 2430.1 167.57 24067 25743 5725  7.6845 8.2570
215 2104 0.001 181 0.094 79 918.14 16829 26011 ° 92062 1879.9 2800.5 24714 38507 6.3221
220 2318 0.001 190 0.086 19 940.87 1661.5 2602.4 943.62 18585 28021 25178 3.7683 6.2861
225 2.548 0.001 199 0.078 49 963.73  1639.6 26033 966.78 18365 28033 25639  3.6863 6.2503
230 2.795 0.001 209 0.071 58 986.74  1617.2 26039  990.12 18138 28040 26099 36047 62146
235 3.060 0.001 219 0.065 37 1009.89 15942 26041 101362 1790.5 28042 26558 35233 61791
240 3344 0.001 229 0.059 76 103321 15708 26040 1037.32 17665 28038 27015 34422 61437
245 3.648 0.001 240 0.05471 105671 15467 26034 106123 17417 28030 27472 33612 €.1083
250 3.973 0.001 251 0.050 13 1080.39 15220 26024 108536 17162 28015 27927 32802 6.0730
255 4.319 0.001 263 0.04598 110428 14967 26009 1109.73 16898 27995 28383 31992 6.0375
260 4.688 0.001 276 0.04221 112839 14706 25990 113437 16625 27969 2.3838 3.1181 6.0019
Superheated Vapor
T [ u h s [ u h s ’ u h 3
P = 1.60 MPa (201.41) P = 1.80 MPa (207.15) P = 200 MPa (212.42)
Sat, 2380 25960 2794.0 6.4218 11042 25984 2797.1 6.3794 09963 26003 27995  6.3409
225 13287 26447 28573 6.5518 11673 26366 28467  6.4808 10377 26283 28358 6.4147
250 14184 26923  2919.2 6.6732 12497 26860 29110  6.6066 J1144 26796 29025  6.5453
300 15862 27811 30348 6.8844 14021 27769 30292 68226 JA2547 27726 30235 6.7664
350 17456  2866.1 31454 7.0694 15457 28630 31412 70100 3857  2859.8 31370  6.9563
400 19005 29501 32542 7.2374 16847 29477 32509  7.1794 A5120 29452 32476 7.4271
500 .2203 31195 34720 7.53%0 Jd9550 31179 34698  7.4825 7568 31162 34676 74317
600 .2500 32933  3693.2 7.8080 2220 32921 369.7  1.7523 19960 32909  3690.1 7.7024
700 2794 34727 3919.7 8.0535 .2482 34718 39185  7.9983 2232 34709 39174 7.9487

(WRere'Ti °C; v ”l’/f‘g;' b( kf/lfg} h: KJ/KJ} S: k]/"j'k)




