
















































































































Examples of Turbomachines
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Iefnitionfatubomachine
Turbomachine is a device in which there is

continuous
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Ices Turbine

Energyavailable Roles
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at the rotor hoon Egg
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7 Hydraulic r Blade efficiency Rhyd 8Vane
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Hodel studies of Turbomachine

Variables ComParameters of Turbomachine analyse

Y Diameter of the machine
D on L

Discharge throughthe
machine O iu T

Speed of the machine
he rpm T

44 Head under which the
machine H ni L

is working

Density of the fluid f logging ME

67Dynamic viscosity of fluid Ii heshe ME'T

77Power p be METS

87Accelerationdue 6 gravity g mfs LIZ

97Young'smodulus E the in T2














































































































git is combined as a single variable

Total number of variables M 8

Number of non dimensional unit n 3

I according to Buckingham's A theorem the number

of a terms M n 8 3 5 a terms

T Ta Ta Ty T5 as Home work

mangy
choose the repeating variables
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Static and stagnation properties
Static state of a fluid is the state described

by its various properties without the effectof

velocity These properties are measured by
the state probes

When the fluid is moving it has to quantities

Static part No kinetic energy

Dynamicpart
kinetic energy

Stagnation state of
a moving fluid

stream

is the state attained by the fluid
when it

is suddenly brought 6 rest isentropically

without any
heat transfer Lord workdone During

this process the kinetic energy of
the fluid

gets converted
to internal energy

To 7 82
2

i Is IE i














































































































Example problem on stagnation value calculators

A stream of gases at a point of entry
to a turbine has a static temperature of

1050K pressure 6 kpa and velocity 150 m s

Find the total temperature and total pressure

of the gases Also find the difference bln

static and stagnation enthalpies Take the

value of Cp as 1.005 kJ kgk 0 1 4 R 2874g

Sod Green F Gookpa 7 1050k f 150 rule

Density I RIF
600105287

1050
1 99 Keynes

Stagnation temperature To T 1422cg

1050 1502
s

2 1.005 6

1061 2K

Stagnation pressure Po p I
2

600 8 1.99 1502
2

622 kpa














































































































Stagnation enthalpy ho CpTo
haIff i cos 1061.2

a 1065.4 k
g

Static enthalpy h Cp T

f cos x 1050

1054 I kJ
kg

Difference in stagnation 6 static enthalpy

ho h 1065.4 1054.3 Il I KJkg

x x x x




























































































Sd 0 3MI HE tomy Haloim
mechloss 150km Fr lots 250141

4224.8mg To find Rhyd Inah Coverall

I t T EI
Available Power Pg WAH

9810 3 101

Pa 2972.4kW

e e man
Proton Eet Exitlosses

ProtonPa Hydrauliclosses
Exit losses

2972.4 250 kg a Q

2972.4 250 144 9,83
Put 2692 02 key

Pshaft Proto mechlosses 2692.02 150 2542.02km

A Hydraulic efficiency 2nd 95 3931
Rhyd 90.5 Y

ing technical efficiency 2mn 11ft 213 2

Imech 94.42 Y





































































































ing overall efficiency Cound Bff 35431g
Lorna 85.5

Lord Rover Imad Ched

Sol H 40m Q 34m31s N 150 rpm To find Ms

P neat w 9810 Nai
Asw 34 40

Pa 13.34 15 kid in kind

NseMgp ne ne sat
57

gÉIÉ is rads

Ms 0.0528 unities

for
non dimensional specificspeed
Ns rades
Pay kw




































































































SI N 360 rpm H 22ms P looked 2 0.8 we 9810NG
2 Ia a Ya

a jetsons
Q 0.0579 Ms

i Unit discharge Qu Oy

Ou 6.0124mfs

if unit speed Mu Ng

My 76.75 rpm

tinyUnit Power Pu Ig
EEE

Pu 96.91 W
































































































I model Mm Goorpm One0.05my Hm 12m

Prototype Mp 300 rpmOp 6.6mg Hp Gon 2 871

To find resins Headcoefficient Power coefficient

Head coefficient T2 Egg
C C

n

fi Espe
Im 4.47

Power coefficient tag
2 E If P r wait

Pm 2 Lotta
0.87 9810 6.6 60

Pm s Ky

Para ftp
O87 9810 0.05 12

Pa 2379.74kt

LED Ese
É m Ifans

Pp1137.67kn.ms



































































































Number of turbines at the site

Hs Ep
3

17 2.97 3 Lunt

4

SI Pump1 D 0.3msO 162mih N 1500rpm 2 0.75 P 1255kg

Pumps P2 0.2Mt ME 3000 rpm
To find 02 Poa I

X Head coefficient Discharge coefficient

Discharge coefficient
T Ip

Es E
Cfo D 6

02 96 Mh
Head coefficient T2 qty

CES CEES

I is L.sk D LExo2a
42 222 Jig Energy Mag

X Power P Ef II g

Pat 2Saltz thongs
4.45 ka
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rpm

SI 0 260Ms H 1.73m N D rpm 2 0.825

MSTMIF 7 760 59
74

i P 909.5 kn bine

Total power available Walt
0.825 9810 260 1.75

Pa 3640 kid

Number of turbines required
7 Pop

Egg
ME 4 turbines


