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Function : It is a device for producing work output fror steam or gas) which is expanding from

high pressure to low pressure. The work output from 1 used to run a generator and produce
electric power as shown in Fig,
Water with high P.E I Lnergy
We know (Int SFEE
m (h.+-'-+zgg)+Q-m(h,+-‘-+ 29)+W
(Gas or Steam out
For lurbme

(1) z,=2,, APE=0
(2 C,=C,, AKE=0
(3) Q= 0(Heat transfer is negligible, since the turbine is thermally insulateg
(4) W # 0( shaft work done by the system, so W is positive) :
Haace Gas or ?tcam
mh| mh.- W Turbine
W=m(h,-h,)
Where h, > h,
So W Positive
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Function : It is a device used to increases the pressure of  Air or Gas

(A) Rotary Compressor:

We know tlm SFEE

m(h.+-k+zxy)+0 m(hz+-‘+zw)+“

For rotary compressor,

(1) 2, =12, = 0 (generally taken)

(2) €, =C, (change invelocity is negligible, change of kinetic energy Is = 0)
(3) Q 0 ( Heat transfer is negligible, since the compressor is themally insulated)

(4) W 2 0( shaft work done by the system. so W is negative) H;;ai; :;rM
Hence mh,= mh, + W h

W=m(h,-h,)

where h, > h,

% W is negative
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{B) Reciprocating Compressor:

wmow;wSFEE '
ﬁ&;*%“‘%ﬂ*‘l’“ﬂ';*%ﬁ-z@ﬂ?
For reciprocating compressor,

(1) 7, = 7,, APE = 0 (generally taken)

{2) C, = C,,AKE = O(change in velocity is negligible, change of kineticenergyis = 0}
3) Q= %{ Wble heat transfer is involved, heat is rejected from system. Q i3 negaine)
{4) W = 0( shaft work is done on the system and fluid is compressed. so W is negative}

@;"Qémﬁzi‘%" [} T — P%}j,_,gg
W=m(h-h)-Q = =
where h, > |

Cyimkr

=




Function : It is a device that increases the velocity (kinetic energy) of a fluid at the expense of its pressure drop

(pressure energy).

Pressure energy  conversion  Kinetic

(pressure) (veloci
Nozzle is a passage of varying cross section by means of w) of flowing fluid is converted
into kinelic energy.
The cross sectional arca of nozzle decrease in the flow dirce iic flows as shown in Fig. and
increases for supersonic flows,
We know that SFF.E

Thermally insulated wall

! 2
mh by + +0)+0 m (- + 0+ 0

For tozziMIRLEE L i
(1) No work l.npuv’output,w = () id In

(2) No heat interaction between Nozzle and surroundings,
o Q O(Themally msula(ed wall)
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S Flo ey EqusioF
Hence, SFEE
l(h,+-L+0)+0 m(h,+-l+0
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by S

2’»} hl'h7)+clz

When nlet velocity C, is small compared o e cxit veloeity G, =6, =0
C,={2(h, =h)
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Hence,SFEE

M(h]"'"’*’())"'o m(bz+‘l‘+0)+0
h,+-L=hz+4

by N’ 0

C,-JZ(hz -h)+(;

I cae of diffuser C, (elocty ofoulr)<C, (= 0)
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