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7. (1) B 27 ideal Brayton refrigeration cycle .2 T-s @, (2)%&
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B.A sysiem uﬁdarguing a thermodynamic cycle feceives Qy at

temperature Ty and discharges Q. at temperature T,: There are
no other heat iransfers. Show that the net work deveioped per
cycle is given by :

e =Q(1-5)-T. G

jWhere ¢ is the amount of entropy produced per cycle owing to
irreversibilities within the system. (15%) '
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TABLE A-12 [deal Gas Properties of Afr
T“‘-}: Foand u{k.l!kg}. J.{HJHI-‘ K)
T h P a e £ r # P u [} Lo
200 199.97 0.3361 142,56 1707, b.29559 450 A5 .80 BT 11L& 2236 2.E1151
210 209.97 03987  149.69 1512, 1. 34444 4450 462.02 6245 J29.97 211.4 2. 13407
230 219.97 04690 - 156,52 i 346, 1. 32§05 470 472,24 6.742  331.32 00, | 2. 15604
230 230,02 O.5477 16400 1205, 1.43557 48D 482,49 F.268  Fdd, T 189.5 217760
240 240.02 0.6355% 17113 §f184, I.4TE24 450 463,74 7824 352.08 ¥ 219876
250 250,05 0.7329 7 178.28 79, 1.51917 0 03.02 4.411 159.49 17 2.21952
2ai 260,00 0.8405 18545 BET. M 1.5584H 510 512,22 9035 366,92 i62.1 2.239493
T 27011 0,959 192 60 goe.0 1,59634 520 P ER . 94684 3T b 154.1 2.25997
280 280,13 POARG 99 TS TIH.O 1.63279 530 511,98 10,37 J8L.H4 146.7 3,27947
185 28514 |.1584 203.13 Toh.1  1.65055 540 544,25 (0 3934 1387 2. 29906
194) 290,16 12310 20651 6761 166802 550 554,74 ii.86 396,86 1331 2. 3809
]/E 29507 [.3068 210,49 B47.9 1.68515 560 65,17 12,66  404.42 110 2.33685
200 00, 19 b ARG0 21407 &21.2 1.70203 510 575,59 13,50 41197 1.2 2.35531
305 J05.22 4686 21767 5860 . 1.71865 SHD 58504 1438  419.55 115.7 2.37748
I 310,24 1.5546 221.25 573 174w a0 595,52 1531 427.15 151006 239140
M5 527 [.6d42 224,85 5498 1,75106 &0 0702 16,28 434.78 58 2.40902
J20 32019 P77 228.42 5286 1. Thb) &l H17.5) 1730 442.42 .2 242644
325 e | 1.BM5 2324002 508.4 1.78249 B0 628,07 1836 450,09 9.9 244355
330 A1 34 F.O352 2154610 4894 1, 79783 &34 HIB.63 [9.84 457,78 92,84  2.46048
340 J40.42 2.014% 242 52 #51 1 1.82 10 B0 545,22 20,64 465,50 858,99 247710
TABLE A-1 Properties of Sawrated Water (Liquid=-Vapor): Pressure Table
Specific Volume Internal Energy Enthalpy Entropy
m/kg kSikg kI /kg klikg - K
Press. | Temp. Sal. Sel. Sut. Sal. Sal. Sat. Sat. Sal. Fress.
bars *C Ligquld Vapor Liquid | Vapor | Liquid | Evap. ; Vapor | Ligquid | Vapor bars
wy ¥ 100 oy up by by frig iy L1 1"
.04 28,96 1.0040 | 34.B00 §21.45 | 2415.2 | 12046 | 24329 | 25544 | 0.4226 | BAT4G 0.04
0.06 J&. 16 kD064 23.73% 151,53 | 2425.0 | §50.53 | 24159 | 25674 | 0.53210 3.3504 Q.06
0.08 41.51 f.0084 18.103 173,87 | 2432.2 | 17388 | 24030 | 2577.0 | 0.5526 | B.2287 008
0.0 45.81 1.0102 14,674 191,82 | 34379 | 19183 | 23928 | 2584.7 | 0.6493 | B.ISI2 010
0.20 | 60.06 1.6172 7.649 261,38 | 2456.7 | 250.40 | 23583 | 2400.7 | 0.8320 | 7.5043 0.20
0.30 £9.10 1.0223 5219 89.20 | 2468.4 | 289.23 | 23361 | 26253 | 0.9439 | 7.7686 2.30
.40 1587 10265 1,991 317.53 | 24770 | 317.58 | 2319.2 | 368 1.025% 1 7.6700 i, £0
0.5G 5132 103400 1.240 140,44 | 2481.9 | 140.49 | 2305.4 | 26459 | 1.0910 | 7.5919 0.5
.60 B85.94 1.0331 2.732 359,79 | 2489.6 | 3159.86 | 22936 | 2653.5 | 1.1451 | 7.3320 0.60
Q.70 B9 05 1.0360 2,155 17663 | 24945 | 176,70 | 22833 | 2660.0 1.1919 | 7.4757 0.1
. 0.B0 93,5 | 0360 2087 16158 | 498,68 | 39166 | 2274.1 | 2665.8 | 1.2329 |.7.4346 .80
_0.':10 o571 1.0410 ] .BA9 405.08 | 2502.6 | 405.15 | 2265.7 [ 2670.% | L. 2695 | 13949 0.590
10D 99,63 1.0432 1.694 41736 | 2%08.1 | 417.46 | 2258.0 | 2675.5 ) 1.3026 | 7.35%4 {00
.50 1 114 1.0528 1.159 45694 | 25197 | 46701 | X226.5 | 2693.6 1.4336 | 7.2233 1.50
200 | P2 1.0505 0.8857 204,49 | 2529.%5 | 504,70 | 2201.9 | 2706.7 i 501 | TAZTI 2,00
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