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T. Sheam is the working fluid in an ideal Rankine cycle as shown in Fig.1. Saiurated
wapor entars ihe furbine at 800 barg and salurated figuid eits the condensar al a
pressure of 008 bar. The et power oulput of the cycle is 100 WY, The lerbine
and the pumnp azeh have an isendrepie efiiciency of 85%. The hest axchanger unit
of the boiler his a stream of water entering as 2 liquid 8t 86,0 bars and aviling a5 a
saWfated vapor al 00 barz, In a separete slream, gasacus products of
combustian com a! 4 conatant pregaure of 1 atm dram 1107 to 5477 Tha gazecus
stréarn can be modaled 2= zir 83 an ideal gas, Let T,=227, p= 1 atm. The
condensar invalves sepadata waber strearns. In one stream a twe-phase liguid-
wapor mixture entors 2t 002 bar and cxits as a aaturated ligueid at 0,08 bar. In tha
other stream, cooling watar enfers al 15T and exits at 357, Oeterming for tha
cycle

(@ythe: tharmal efficiency, (B9

{bithe tnass Mow rate of the steam, In kgdh, {35%)

(=) the rate of heat iransfar, lf.‘ah, irte the warklng fluid as it passes through ke bailer,
in MW (B95)

{1t rate of heat transfar, l:lem, fromm the eendansing sleam as it passes thraugh the
condenaer, in A (B%)

{e)the mazs fow rale of the condenser caaling water, in karh, {B%)

(f} the net rate al which svailabliily iz carried intc the heat exchanget unit by the gas
sireann, in MW, (3%)

(gHhe net rate at which availabiily is carried from the hast exchanger by lhe water
stream, [0 AN, (5%)

(hythe net rala at which availability is carried fram the condenser by e eooling watar,
in bW, (5%} .

(i} the rate at which avallabilily is destroyas, in &0 from the tucbine and the purmp,
{5%]) :

() the irreversibility rate, in MW, of the condenser and e heat exchanger, (33%)

tk1the second law eficiency of the heat exchangar, {504

(I} each of the componeants in the plant the rale at which availabilily is destioad, in
BV, express each regull a2 a pereantage of the availghilfty entering the plant with
I!hl_e fuel. (10%)
[ w prattp, laanepic @ Y Y )

2. (@) Descrlbe the Brayton cycle and writs down its affiviengy in terms af the
pressure, (0%
{b fre order to prarnote ite afficiency, coudd you propose your suggestion & madify
it? (105

(H R0 8 e

2B1801-4



EEY.

A R
e

b TR

T

Talrle 1 Preperties of Salurated Water {Liguid-vVaper}

Spe-ciﬁg:uhtumelnaﬂrnal Energy| Enthalpy Entropy

mitky | tbkg Kbk Ko B

TE.EF' P;;if‘ Sat. | Sal | Sal | wal Jat. | Jat Sal. | Sat,
Liquitf | Wapor § Liguid | Vapor | Ligwid | Viapor | Liguid | Vapoi

. wrd0? | v, Jux10f] o |bpt©®) by | selQf) 5
15 |0A1705}1.0008| 77.976 | 62.50 {2496 1| 62 93 |2528.9|0.2245(5 7314
I35 |pASE2E[1.0080] 25.216 [148.67 12422 4| 146 .68 (2665,3(0.2062 #3531
29,51] 0.08 |1.0084] 18,103 [172.8712432,2| 173,85(2577 0]0.5926(8.2287
68 1| s0.0 11.354z|002352[1305.6 (2589 5| 1316.6)2758.0) 5. 20681 5. 7432

Table 2 Properties of Compressod Liquid Waber

FPrass.
Bars

Enthalpy | Entropy
Kk | Kdikg, K

0.0

16336 | 0.6957 |

Table 3 ideal Gas Propenies of Air

TR, hoand o fkiag), soumg Ky |

T by U 5
320 | 843,05 | 6UR.59 | 274504
1580 | 149144 | 1096,25 | 334474
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Figrrs 1. Power plnl sshemaiiz Tar the avilinkitily analysi esae slady.,




