PrROBLEM 8.52

ENowN: Water is +he uuorlr.'mg Huld M a regemernhive vapor powev cycle
WiHA one closed feedwater heater. Data, at various locadiins
ave lwown awd the netr poweroutputis given.

EANDY e'{e{\ys{ne @) the thermaleHidewy aud (1) the mass flow rate into
Ur st davbine s’rag e. :
\ N DATA:
1 / . |
520°%c et
RE
Ly
[ T
\0& Steam !.'H.‘.w:er.ser‘.\ )
\° generator ‘l\ OBL."‘J&;"“,- Qo
K Q. N7
< ———
g :
Ty= 170%
~ N - y Closed el %&3
wﬁ“jc\‘-‘ 0 MW feadwater Stf‘" . |
5 healer ll% o 8

o —1 <
MoPEL] (1) Each componexnt is analyzed as a contvol wo&;:a.g:)# stead,
State (27 ALl processes of +he wo.rle.{uﬁ Huid are |'v1+¢1"ml|-td re,-vers‘\’ale,
except for Hhe expansion through He 4rap (4 thrott ling process) awd in +he closed
feedwater heater.(3) The furbines ,Puwp, owd -Peeorwa.hr- heate ~ operate
adbatically (1) Kinehc and potenhial ewergy effects are negligible.(5)

Condensate exits the closed heater aund +Ha condeuser cg mﬂm*ut ]i%u\':{
at ke respectie pressures.

ANALNSIS . Frest, fix eack of +ha principal states,

State it p =120 bar , 7, 2520% 2> h, <34¢018 LT/ky ,s,26.5555 ki/kqg K

Qtote2: poziobar [,s5,=5 P x, = 0.9931, h,= 27642 kTlkyg

State 3: py = 0.06bar | 5325 > x;20.7727, h3=2018.3 kTlkg

Shde.ﬂ‘. F.’,‘o‘o‘” baxr ) sa.f-.!'l'%u.fol = 'ﬂ-q = 1%5/.53 |¢T“=5

State S: hg & hy+ vy Cpg-py)
2 151.53 % + (l.oowmo")"ilg (120 - 0.06) bar |
=150.53 +12.07 =163.6 kT /kqg

Stude 6 P, = 120 bar , T¢ = 176°C = Tnierpolating iw Table &5, h =725.66 kT

[A i 3 7 e k
State 1 P, = 10 bar , Sat. ffbu.ia( 2D h,=762.8] (T/kg
Stede B Throttling process 2> hg = hy =2162.8( Tlkg
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@) Applying wauss awd ewnergy vote balauces 4o tha control velumae swrrouwd -
ing tha closed feedwetev heater, tha fraction et Hua flow y exivacted ot

[ocation 2 (s . he- Vs _125.86~163.6
7 WThy T T e - 02804

For +ha cowlbrel Voluwa Surrouu.fg.ir\g Yoo jarbine shsts
V—&:l: (l"h"\"“-) FO-9) (ha-hy)

Continued on next slide
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Problem 8-52 continued

=(3401.8 — 2164.2) + (1) - .28cR) (2764.2 - 2018,3) = 174.0 1T kg
And, for the puwp

\'{f. = hg-hy = 103.6~151.53 = 12.07 kT (kg

For +he wo\r\ct'vﬁ fluad pussing -Hxv‘oucjh tha sheawa jcu\era{'or

Q—‘;"‘— =\ - W =(5q01 8 -~ 725.8¢) = 26759 kJ/kq
Thus, tha H\erma.\ eH-u,tenaj is

w-l:fm‘ - Welwa, HI4.© ~ 12,01
" Qin/wa,  2675.9 = 0.43¢ (434%) n

() The mass £low yate wmto the Fivst bubine Sl-aje is found From
\/-‘Ju»ldc = wm, (,_WU' m, - Wp/v@\.]

oY . \;‘chcke
M (Wl wa, - Wplm,)
(320 MW) |lo3ch I 36005
[119.0-12.07]W/kg! 1w T
2 Q.(x00% b9/l o ",
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