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Ciclo de geracao de Poténcia a Vapor de Rankine

Agua ¢ o fluido de trabalho em um ciclo de poténcia a vapor de Rankine
ideal. Vapor saturado entra na turbina a 8 [MPa] e liquido saturado entra
na bomba a 20 [KPa]. Determine:

a) Trabalho desenvolvido pela turbina e bomba

b) Transferéncia de calor na caldeira e no condensador
bwr
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1. Desenhe os componentes do ciclo e identifique-os 2. Desenhe o diagrama T-s
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1. Desenhe os componentes do ciclo e identifique-os
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2. Desenhe o diagrama T-s
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3. Faca uma tabela dos estados
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4. Preencha os valores conhecidos na tabela

Estado | P[KPa] | T[°C] | x | v[m?®/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
1 8000 T 1| v =1, hiy = h, S1 =Sy A
2 20 S9 = 81 d
3 20 Tz | 0] v3=1g hs = h, S3=SL Y
4 8000 4= 53 B
5. Calcule gg propriedades restantes
Yo W 4 dw by b ho by S S Sv
anon - PRR A8 0001351 0,02737 125751 132297 258048 126697 150510 277207 31210 26922  HR1%2
8000 ~ 29506 = 0001384 0,02352 130654 126425  2569,79 131661 144133 / 275794 32067 25365 © 5743
9000 3Suswsu 0001418  0,02048 135047 120728 255775 136323 1371888 /4711 32857 2395 STTA
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3. Faca uma tabela dos estados

Estado | P[KPa] | T[°C] | x | v[m?/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
L [ 8000 [Qs0p|L] ~ [ 75794] 5 7431
2 0 0,04 ~
3 D 020 Vi he St
4 8000 s~

P 7T Y wv Ui Uv he W s. Sy

15 5397 0001014 10,02218 2590 222283 244873 22591 gl 259906 0,7548 00084
20 60,06 0001017 764937 251,35 720536 245671 251,38 260970 08319 79085
25 6497 0001020 620424 2188 219121 246308 27190 4b,29 261819 08930 0,358 78313
P[KPa| | T[°C] | hp[KJ/Kg] | hy|KJ/Kg] | s.[KJ/Kg.K] | s,|[KJ/Kg.K]
20 | 60,06 251, 38 2609, 70 0,8319 Qup 7,9085
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3. Faca uma tabela dos estados

Estado | P[KPa] | T[°C] | x | v[m3/Kg] | h[KJ/Kg] | s|[KJ/Kg.K]
L [ 8000 [A%0p 8] ~ [ 975794] 5, 7431

2 0 6006 X;| ~ | 1855074
3 20 0 | Oohll| ¢sl, vy | 98303
4 8°Q° P
15 & 1002218 22590 222283 244873 22591 237314 2599,06 07548 72536 80084
20 7,64937 251,35 220536 245671 251,38 235833 2609,70 08319 70766 79085
25 6,20424 2188 2119121 246308 190 234629 2618,19 08930 69383 78313
P[KPa] | T[°C] | h [KJ/Kg] | ho[KJ/Kg] | si|[KJ/Kg.K] | s,[KJ/Kg.K] |
20 | 60,06 | 251,38 2609, 70 0,8319 7,9085 |
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3. Faca uma tabela dos estados

P[KPa] | T[°C] | x | v[m?/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
L | 8000 [Qop|d| ~ [IT5794| 5 7434
2 D (6904 X;| -~ 1855074
3 o 6006 0 9001 | 35438 | 0 8343
P[KPa] hi|KJ/Kg] | ho|KJ/Kg] | si[KJ/Kg.K] | s,[KJ/Kg.K] |
8000 1316, 61 2757,94

3,2067

9, 7431
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Ponto 4: temperatura
hs=259,49566

Agua saturada: tabela em fungao da pressao

T hL

60,06 | 251,38

Volume especifico Energia interna Entalpia Entropia
(m%/kg) (kJ/kg) (kJ/kg) (kJ/kg K)

oz T i = W o

i -
o i 1} v v, U Uy, u, h hy h, S Sy s

06113 001 0001000 206,132 0 237553 23753 000 250130 250130 00000 91562 91562
1 6,98 0,001000 129,20802 2929 235569 238498 2929 248489 251418 01059 88697 89756
i3 13,03 0001001 87,98013 5470 233863 239332 5470 247059 252530 01956 86322 88278
2 1750 0001001  67,00385 7347 232602 239948 7347 246002 253349 02607 84629 87236
25 21,08 0001002 54,25385 8847 231593 240440 8847 245156  2540,03 03120 83311 86431
3 2408 0001003 4566502 101,03 230748 240851 10103 244447 254550 03545 82231 85775
4 2896 0001004 3480015 12144 229373 241517 12144 243293 255437 04226 80520  B4746
5 3288 0001005 28,19251 13779 228270 242049 13779 242366 256145 04763 79187 83950
15 4029 0001008 19,23775 168,76 226174 243050 16877 240602 257479 05763 76751 82514
10 4581 0001010  14,67355 191,79 224610 243783 19181 239282 758463 06492 75010 871501
15 5397 0001014 1002218 22590 222283 244873 2259 237314 2599,06 07548 72536 80084
20 60,06 0001017 764937 25135 220536 245671 251,38 | 235833  2609,70 08319 70766 79085
25 6497 0001020 620424 288 219121 246308 27190 @ 234629 261819 08930 69383 78313
30 6910 0001022 522918 28918 217922 246840 28921 233607 262528 09439 68247 77686
40 7587 0001026 399345 31751 215949 247700 31755 231919 263674 10258  6.6441 76700

Ty | 259,49566

64,97 271,9

Logo: T, = 62,00[C]



Estado | P[KPa] | T[°C] vim3/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
1 8000 | 295,06 0,2352 2757,94 9, 7431
2 20 60, 06 0,694 1888, 067 5, 7431
3 20 60, 06 0,001017 251,38 0,8319
4 8000 62 0,001017 | 259,49566 0,8319
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¢

TENPENTWA HEDiN DA FONTE QUENTE - ds- %_

Estado | P[KPa] | T[°C|] | x | v[m®/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
1 8000 | 295,06 | 1| 0,2352 2757,94 5,7431 -
> 20 | 60,06 0,604 | 1888,067 | 5,7431 ey o
3 20 60,06 | 0 | 0,001017 251,38 0,8319 = |caldeir
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¢

TENPENTWA HEDiN DA FONTE QUENTE . ds- %_

Estado | P[KPa] | T[°C|] | x | v[m®/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
1 8000 | 295,06 | 1| 0,2352 2757,94 5,7431 -
> 20 | 60,06 0,604 | 1888,067 | 5,7431 o
3 20 60,06 | 0 | 0,001017 251, 38 0,8319 = |caldeira
4 8000 62 0,001017 | 259, 49566 0,8319 Qao @ 2
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TeHPEMT WA MEDiN DA FoNTt TN

Estado | P[KPa] | T[°C|] | x | v[m®/Kg] | h[KJ/Kg] | s[KJ/Kg.K]
1 8000 | 295,06 | 1| 0,2352 2757,94 95,7431
2 20 60, 06 0,694 1888, 067 90,7431
3 20 60,06 | 0 | 0,001017 251,38 0,8319
4 8000 62 0,001017 | 259, 49566 0,8319
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