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Gas turbines Nerﬂh'P/Powm - 20 K9 /rw
Sousedin An’c'rapt

Advoruo.ﬂes oF Gas tunbine:

Max: temp- = 1360°%¢
[1] Simple Mechanism -

2 Nih = 22- 27/
(2] compact priessure rato-10tols

[3) Easy ba_}ancintj
(4] High Speeds can be obtained.

Dl'sadvantages .
—h—

(1] As gas turbines ane sotany deuices, they are subjected to high

et {:emp conhrwousf\y and hence cost!y materdal IS heq/wred
[2] As compressoy is vged 1t consumes more wadks ond hence

Net wosuc Is less.

(3] As Speeds are thh , necdluction 3861)1 mechanism must be
Lged.

Gas twibine cycles :- ,e
cycle.
#* Gas turbine cycle wo¥ks on ggton [gowe CY<Z

[ it ftennal Combusbon

}701‘&5’ w@um

[a] open cycle Gas tunbine !

Fuel

e ‘ rtombustﬂ i
‘ chambey |
3

b

rev. adlabahc Compression

1-2-
9-3- constant: presswie HA

3-y. TYev. adlakahc expansion.
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Open cycle gas tunbine s a mechanical cycle.

>S

v . .
Gas twibines ane used in power 8enenqh‘on, alrcrapt engines,

and get propulsion system.

Cb] closed cycle Gas tunbine: (e?ﬂ:v:m,( Combuston)

combuston
chamben

Heat, V.

L AN
ExchongeY

Heat, o

E 2
xchanqcr\

1-2. vev.adsabahe eompn
2-3. const' Prtessune HA

Expansion

y-4 onst: presswne HR

GQ . iF Hx.

[,U hjﬁ"‘ So mbre

Work |
18 ®g. Qo

CDOI H‘ ond +h€n
Snten ot g,
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2 = Closeq CYcle iIs a thermodg-nam"c Cffde'

> Advarz}gges OF closed cycle gver open cycle_gas turbine:!

[:i] It is Compact

(2] Aﬂy wonkmca Flw'd con be vsed. In closed Cgcle 803 twrbine

butin open cycle gas tewbine airis mequiseed for. combus fion:

Gene'(aL(t( In closed C.l\.,c'e 803 '\l:u.J'!bl’De wO)'UCJﬂa fflu_ld with
I‘ugheﬂ. Y Cmonaa}onmcaases) Can be vsed feadmg }o Puaheﬂ

eppicrehod
[3] As prioduet of combusHon donot enten tunbine blade any

Cheaper Foel can be used.

fsodva t'a
[1] adcu-h‘oua.l hecuL exchangert is nequined.

(2] coolant Is ﬁeq/wred in closed' Cﬂcle 8as tunbine , where as

in open cycle 6as twbine aerosphene acts as a sink.

&srs oF a Simpl a s twbine Cycle:

'E Agsumptions -
i
i
-
r@

(1] The working Flwd Is treated asan ldeaJ&ag

[2] compxession <f Expcmsuon arne assumed to be ey -adiabqhe.,
[3] Each device is treated as steady Flow device-

[u] k-E- §p-E- changes arne Neglected.

cs] Cp& €y donot change with tempenatune. :

* 6] woking Fluwd 1S Same +

L .9 ® UhEounhous The Gl cycle]
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W= hi-h,

<\I

-l/\j: h2-h':WCOMP,

=> NCOMP-'—“ hQ‘h,: CP(TQ—T,)

2-3
—= Constant presswre heat addibHon.

h_,_ ‘l"q, = F\a
= .ha—hz

1}

Qs

it

7 [Ss= (ha-hs) = GolTe-To)]

3-4. yev.adiabahc Expansion.
5 c
ot ot o - s i ot
/a .
N = hs—hl'

N LV h3-hq =CP(T3"’TH) :

4-;. cohgfan; pressewe Healt Re\)ech'on.
__vhq-fcff-“l gzatf = b"";fa’r,g?r*‘b*
hytq = h
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Cl'-' f.’l-bl_!
3q= - (hy-h)
= @R = hu—h,: Cp('rq-..T,J

- . i le
EFFIClenCLj of simple qas tuwrbine cycle

- Wnet P
r]-kh = & Qg
N 2 3
Pr=P
a 2=r3
3> Qs-8r > 1- _GTRS—
Se
Ny & 1= PA Cp (Ty-Ti) H
. Cp (T3-Ta) A =Py Cg
—Rvy,
3 1~ T'(T”/Tr"J \
Y, priesswte saho= P2
B (n-Y i P,
i.2. vev.adiabatic compr?
— ¥z -,
L. (P Ve UF) f
T-l A I
: 1. expansion.
34, vev adsabatic €xpa by ) otp,
f:! P2 4: e P =P
'%_(Pé,)r’ ;(/ﬁ) (%) 1=Py
s | 1
T T3 T TS:ET'-!
7 Ty
-y . B
e T2
g de
-1 = O o %
N = 3 (o) Yy

eﬂi______ _
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EFFiciency o a simple gas tuwrbine cycle depends ©n
Pressure satio ( )

Wit
ith increase 3, prtesswre aho +th

veaten ‘l:he brd )
esswn
Ei P e haho 831601‘01 Is 'H';e compressron and

SC—O

eFF.ICIency
'Ncreases w)
th increase in pressune mato.

11

i
7p
1) < (Tp)
( ) <( P)B P/c »
QA (T}B <nc B(_Ll' Ta_:'rm“ _'_"""*—-3-..._
11' /
W
(INneJ-)A 7 (Wrer), > (Wes). N7
stad |
2
With increase in pressune rako W/
1]
+hou8h the e;:;:icienc&{ Increases i %
at rﬁahm‘-pnessuné natio's

- the Nekwork decreqses and hm?s

. calcwate @ Pnesswze nato where the Net work ovtpuy | g
wre sz‘!o ot which the Nek two sk fg
Max

i

maximum, this pIiess
Pﬁmum’ p:nCSSune .ncuho.

IS known QS O
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Wn : T T
d.d‘—cp[o+'3—.1+oJ =0
dT, T
T L?
} Tq:. T’TS = T'T‘S
T =TT Ny

T, = T‘-l:ﬁfgll

Wnek = CP[ T3+ T —Q\ITT@J = Wrax.

— -3
Waeet = CP[ﬁ"ﬁ}sU or ¢ [%-17]

Max.

wre satio-

Opimum pIess
Y= 2
P
i uds. TR ad;‘abdh‘c P«'fcompressiop.
T4
Y
z. (%)
Ti ‘[
[ m=l

we(F) 7

7'{_P: ( Tﬁ.)/_l
Ti
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