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Ciclo de gas
Problema 1

Um caudal de 5.807 kg/s de ar a pressdo atmosférica (100kPa) e temperatura ambiente
(300K) entra num ciclo de gas (considere um ciclo de Brayton ideal a ar). O compressor

aumenta a pressao do gas para 1 MPa e a saida da cdmara de combustdo, o ar estd a
1400K.

a) Represente o ciclo num diagrama TS
b) Calcule o rendimento do ciclo
c) Calcule a poténcia da turbina
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Solugoes

Problema 1

Solugéo:

a) Assumindo que o ciclo de Brayton é ideal, os processos de expansdo da turbina e
de compressdo no compressor s@o isentropicos, logo:

T 3/

T, =1400K —p—

&

b) O rendimento do ciclo de Brayton é dado pela expresséo
hy —hy

U

- hi e hs3 podem ser tirado directamente da tabela para T=300K e T=1400K
respectivamente

h; = 300.19Kk]/kg
h; = 15154k /kg
- Sabendo que os processos no compressor e turbina sdo isentrdpicos sabemos que

_ b2 _ Db P2 _ Da __
D2ri = == Dirt € Part = — P3r, cOm — = 10e == 1/10
P1 pP3 P1 pP3

Assim, Do = 13.86 e, Par; = 45.05

Assim, interpolando na tabela obtemos

b = 565,17 + (575,59 — 565.17) x P2l 1200 _ o0 e
2 = 565,17 + (575,59 — 565, )Xm— ,05K]/kg
Dur — 43,35
h, = 800,03 + (810,99 — 800,03) X — 808,5K] /kg

45,55 — 43,35
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. hys—h 808,5—-300,19
Assim, temos quen =1——"—=1———""—=45,65%
ha—h, 1515,4—580,05

c) Calcule a poténcia da turbina

turbina

Sabemos que v = h; — h,. Sabendo que m = 5,807 X % entdo

Winrbing = 5,807kg/s x (15154 — 808,5)k//kg = 4,105MW
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Anexo

Tabela de ar como gas ideal

TABLE A-22 [deal Gas Propertias of Adr
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TK), kand wiklkg), s* klkg B

whan As = O whan As = 0
T |3 i 5 B e T I3 @ 5° o e
200 19997 14256 1.29659 03363 1707 450 45180 322642 211161 5775 2236
210 20957 14965 1.34444 03987 1512 460 46202 32997  2.13407 6245 2114
220 21997 156,82 1.39105 04630 1346 470 47224 33732 215604 6742 2001
230 23002 16400 143557 05477 1205, 480 48249 34470 2.17760 7268 1895
240 24002 17113 147824 06355 1084, 480 49274 35208 219876 T7.824 17197
250 25005 17828 151917 07328 975 500 50302 35949 221952 g41l 1706
260 26008 18545 155848 0405 BT 510 51332 36692 223963 9031 1621
210 27011 19260 159634 09520 2080 520 52363 37436 225997 9684 1541
280 28013 19975 163279 10882  T3R0 530 53388 3Rl 22797 1037 1467
285 28514 20333 165055 1.1584 7061 540 54435 38934 225006 1110 1397
280 28016 20691 166802 12311 476l 350 55474 39686 231809 1186 1331
285 29517 21045 168515 1.3068 6475 560 56517 40442 233685 1266 1270
300 30019 21407 170203 13880 &2l2 370 57559 41187 235531 1350 1212
305 30522 21767 17185 14686 5960 380 58804 419355 237348 1438 1157
310 31024 22125 173488 15546 5723 380 59652 42715 239140 1531 1108
315 315327 22485 175108 16442 3498 G0 60702 434783 240002 1628 1058
320 320328 22842 176620 173715 5288 610 61753 44242 242644 17.30 1012
325 32531 23202 178249 1.8345  S0k4 620 62807 45000 244356 18.36 9652
330 33034 23561 179783 19352 4894 630 63863 45773 248048 19.84 92.84
340 34042 24282 182790 2.149 454.1 640 64922 46550 247716 2064 2850
350 35049 25002 185708 2379 4222 650 635984 473325 249364 2186 85.34
360 36058 25724  1.8R543 2626 3934 G0 67047 48101 2350985 23.13 8180
370 37067 26446 1921313 2892 3672 670 681.14  4BBER1 2352589 2446 7861
380 38077 27169 184001 3.176 3434 680  6B1R2 49642 254175 25.85 7550
390 39088 27893 156633 3481 221D 650 70252 50445 255731 27129 7256
400 40058 28616 1901 3.806 016 J00 71327 51233 257277 28.80 69.76
410 41112 29343 2016 4.153 2833 710 72404 52023 2352810 3038 6707
420 42126 30068 204142 4522 266.6 20 73482 52814 240319 20 6453
430 43143 30789 208533 4815 511 T30 74562 53607 161803 3372 62.13
440 44161 31530 208870 5332 2368 T40 73644 54402 243280 5350 59.82
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TABLE A-Z2° (Confinued)
TK), koand w(klfkg), 5° (kl/kg - K)
whan As = 0! when As =0
T k u s° 2y o T 3 u s° B A

750 76129 55199 264737 | 37.35 3763 1300 139597 1022.82 327345 | 3309 11.275
T80 TIRIR 56001 266176 | 3927 3554 1320 141976 104088 328160 | 3523 10.747
TI0 78811 56807 267555 | 4131 33.39 1340 144360 1058854 330859 | 3753 10.247
T80 80003 57612 269013 | 4335 514 1360 146749 1077.10 3232724 | 3801 9.780
190 RlOSG SR421 270400 | 4555 4086 1380 148144 109026 234474 | 4242 9.337
8OO B21S6 59230 271787 | 4795 4808 1400 151542 111352 236200 | 45035 8919
820 BA30E  @0B59 274504 | 52359 44 84 1420 153944 113177 3237901 | 4780 £.526
B0 B6608 62455 277170 | 5740 41.85 1440 156351 115013 3.3%686 | 5069 8.153
860 82827 64140 279783 | €30 .12 1460 158763 116849 341247 | 5371 7.801
880 91056  &5795 282344 | GROR 3661 1480 161179 118695 342852 | S56RE T.468
900 93293 61458 284836 | 7529 3431 1500 163597 120041 344516 | 6019 7.152
920 $553%  6pl28 2.87324 | B82S 32.13 1520 168023 122387 346120 | 6365 6.854
940 SITS2  TOROR®  2.35748 | &D28 3022 1540 168451 124243 347712 | 6728 6.569
960 100055 72502 252128 | ST.00 28.40 1560 170882 126099 345276 | 7105 6.301
980 102325 74198 294468 | 1052 2673 1580 173317 127965 350829 | 73500 6.046
1000 104604 75824 256770 | 1140 517 1600 175757 129830 352364 | 7912 5.804
1020 1068382 77610 250034 | 1234 2372 1620 178200 131696 353879 | 3341 5574
1040 109185 79336 301260 | 1333 2239 1640 180646 133572 355381 | R2TRD 5.35
1060 111486  Blo62 32.0344% | 1439 21.14 1680 123056 135448 356867 | 9258 5.147
1080 113780 82788 3.00608 | 1552 19.98 1680 1835350 137324 358335 | 9742 4.949
1100 116107 4533 3.07732 | 167.1 13.896 | 1700 18801 13827 35979 | 1025 4761
1120 118428 86279 3.09825 | 1797 17.886 | 1750 19416 14398 36336 | 116l 4.328
1140 120757 88035 311833 | 1931 165946 | 18300 20033 14872 36684 | 1310 3.944
1160 123052 89751 3.13916 | 2072 16064 | 1850 20853 15349 37023 | 1475 3.601
1180 125434 91557 3.15916 | 2222 15241 | 1900 21274 15826 37354 | 1655 3.286
1200 127779 93333 317888 | 2380 14470 | 1900 21807 16306 37677 | 1852 3.022
1220 130131  ©51.0% 3.19834 | 2547 13747 | 2000 22521 16737 3794 | 2068 2776
1240 132493 96855 321751 | 2723 13069 | 2000 23146 17268 38303 | 2303 2555
1260 134855 98690 322633 | 2808 12435 | 2100 23774 17753 38600 | 2559 2.356
1280 137224 100476 325510 | 3104 11.835 | 2150 24403 18238 38901 | 2837 2175
2200 25032 13724 39191 | 3138 2012
2250 25664 19213 39474 | 344 1.864

Sowrce: Tables A-22 are based on J. H. Keeran ard J. Kaye Gas Talles, Wiley, New York 1945,




