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Vapour. power Cycles Max temp-é620'c
Q . L]
ﬁeasor‘ns For Usma water gs working Rluwsd - WE}S”*’F“”’“’“:SSK&/
Ttis Cheap. K

Nip = 3s5-024.
pressune naho
= 18010300 ,

= Tt is chem)
‘"-Cw-t{ Stable,
- Tt !.S nontox‘l‘c'

Selection Of a power plant-

v . '
Erfports to 'mMprove e,:;:m.ien.:U and therebfj Tedur:'lr‘)a the Tunnjrﬂ
- butf

Cost or cperaﬁna cost may be desizakble onrd this wewld lead
to j e :
O INcrease initial or Capital pewuse cost. and hence efports must

be taken to optimise the total cost-

Specipic Steam Consumphton (Ssc):

ssc= Mg Mg
F‘nd Mg X Wpet
Ssc= _4 kg k3
=" —_ 4=
- Whnet () anﬂ g
cec- | kg SN S - B
I Kw-sec
Wnet .E_‘-"xSec nek

Sec
1 hr= 3600 gec
[ . K? . i J_ h'f
ssc= 3600 K9 {wmt T kg } 1SECT Seee
Wnet Kwi-hy

2ign ”EFME_QF—SE%T::- indicades Size OF the plant smaler the ssc|

langer ie the net work and hence For deve!npiﬂg Siven power:

mass Flow rvate ofF Steam mMust be less +hat IS Smaley the
lants

ccc, % lessan is the size of the plant ond hence Swvch P
are PTEFeraMe.

Work_Ratio :-

Ttis the raho OF Net work fo the +ve eweTk.

Wnet

+ve WorK

—

Yoo =
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mN=—vdP

Wive pump - Qiguid '

¥on g Wove cCompressor- aas :
W ive u8>> Vi '

Wp= -VeolP |

v, i b P Wu’:: ~ Vg dP '
W |

- We >> Wp 1

pvmp Work is |ess :
- power plants with h.iﬁh work TYaho's ane preperable,

)
"

= Work ratc is highest per Yanliine cyecle , amana all other cycles

[}

this is because in Tankine cscievwork is used. which consumes

. Ful‘l"lF"
‘less work. :

= I'm case of Has tunbine power plant the work rvabo is aboud

. ; 7
oy to a6 lLe. In gas glonbine powsr Plant CHMPTESION Rt (

A

40 - 6o/ PBF tunbine wWork. |

e work Taiio ane about 0:96-0-98 (

-~ Pn vankine ¢ycle th

close to uruty) {.e. In Tankine cycle purnp Consumes 2-47/. 0F

tunbine work.

Back work Ratiol Tew): T¢ (s the vaho OF —ve'woork to the +Vve '

work.
W-ve lI
Y - .
w -—
° Wive s 5
- e _ T

Wiue — Wrp = i- _ - = 1 buw [

Y Wnet = Waive

o) = e Wive

Z
T
<
M
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Cornot vapoun power cycle:
T

Drowbacks:
(1) Satwated Vapownt which Is Th

e"ﬂ'e:dn? the turbine at 1 [eaves

at 2 which is In wet Tc:gl'on. The o
liguid which is present af gtate 2
mq{-f dﬂl'ﬁ:lae tunbine blades due

to h;gh velocity.

(2 £t is dippiewdt to design o condenser which SUddE”‘g
which hondles both

3.
(3) I't is clffpicult to design a cempressoy
1-‘(:{}1_1':* and U'Q_PDL:_T[,

(1) As caxnot Vapour power Cycle usages Com
Ssor (work IS Ir:u‘rae and hence Net woTk 1S

pressor, the compre- |

less- [ Wnet = Wir=We] |

T, ds
TH-ds

r]: 1- GR = 1 -

T
i Y
wr
ﬂ i
We Fumf Torbine &
= Condenser
<
> 3 \( -
S Qg
T]__ 'Nnet
Qs
Qs
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1-2 - Reversible adiabalbc Expansion ( Turbine)

2- 3 - constant pressuwne heat E’eje:t'ian ¢ condensen)
3- Yy - Rev. adiabahc Compression ( Pump)

Y- 1 —» constant Presswrie heat addition (bollern)

Analysis Of the cycle :—
Assumptions:

‘reated
(1) Each device is pitted af skeady Flow device.

t2) k-e € p-E. chanﬂes ane Ne&fecf-‘Ed-

=
Turbine (1-2) [ Reversible adiabatic]

h’+/_c&_|%+z/é +ﬂ,/: ha * %* z”{?+w
hy= hy+ W
fwTurbiﬂezh'_‘hzj

" Condenser (2-3)

hy + 7‘1{(+zg+ q = hyt %*?gﬂ da

5 hy + 9 = hg (heat rejected)

(No WoaTk)

~qQ = h,-hg hy-hy = Cp(T2-T3)

= T Only For (?a.s,fcu'r
2 qfrejec'h'or‘i - s bI'_LJ’ here we psed wa.l“&r

So we can't wWrite. it
pump (3-U)" For woater-

h 2[4.2 + = h +?+'Z/ + w
at £ i 52/ Y J

= - h
a5 = h'-l"h.? > ’Wpump hq 37
- Vve TYepresent work done on the sysl'em.

|
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Note:— we know that open System waeTk Wz —vdp this equation
IS applicable twhen the Flow is steady, KE € PE changes ane

Neglected and when the process is Teversible. |

iF the pumpfna process 'S reversible then work obtained Por

SFEE and w= —vdp can be equated.

g+ S

SFEE Con be applied Por Tev. as welU os irreversible process

hg-hy = —vdp

EU‘ ha = VdPJ
= We krow that Np.‘— h“"hS i h: the pump work s Verg small +then it
can be neg!e::ted therepore
hy =h3 When Pvmpwork is Negligible.
Boiley:— [u-1]
.
9= h-hy \Cr's = hi-hy
7']_-_ NT_WP _ Il'\..l-rz hl'hz
Qg
QR = hz“h3
hes— Pa) "( "’u"th
1-] - ( wJa 2 WF _ hu_ hs
- s Ngligible s= hrhy
When pump work IS N33
hy= hs
'f, - hl,"hz =
h|'_h!.r
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