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Etalon
1 Compressiblefluids Fans Blowers Compressor

Incompressible fluids blaterfoil Pump

MayFans Premure ratio 1.02to 1.07 Ppf

by lower
Pressure ratio 1 to 2

Compressor Prenue ratio more than 2

Single stage Presence ration 2 Pr 10

ifMulti stage Perone ration more than 10

is Radial flows compressor Centrifugal compressor

Flow is in radial direction

Lener mass flow rate

if Axial flow compressor

Flow is in axial direction

More mass flowrate

Parallelmultistage manifold 0 02 0 hitman's

in O 4Pa mjoifpami.ietip same exitpressure

High discharge1 2 3

TP tp TP

fffmtg
e.fm

mythicHighpressure
3 Samedischage I

Py P1 e.ie so
Pit
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Steady flow energy equation

1m h II gfI in nÑIgf ie

inin hitL in hat in n.EE

he Workproducing m c Turbine

ho h SEEtgntnf.fi
inho in his Id

Poz Pat
gin no ho

In Ho Ho Total enthalpy

h GT U CUT h f e u f T

IN inCp To To T.TT Abtite
Temperatures

Efficiency for a Emperor
2 ELSE
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EE TEI
Substitute for temperature change from in n

ing

E HIII so

For an isentropic companion

f 4 45

1,5 0

Add subtract'É
inthe numerator

C D

1 4 1
1

E E

From the FYI Vigna Voie

ELI For no whirlcondition 0 latUngar
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a

Ine Vway Vw

15 6

atop Vg Vw's Nwa

Unzua Int V242

Becam.ee fthe slip there
is a difference

in tangential velocities of
the ideal actual

at the exit 2

senator III.II ff.EEt
YIa vniavn

Shpcoefficient 1 17
4
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If slip is considered then

If 0 iii vain

Vw Va

i ES 1

For static condition

1 5 4 1 8
a radial exit condition 7290 2 42

1
4 5

1

Peinputttorlorwkdonetactori.cn

ie.in d

Wa Rkli Wi Vayu Euler equation Ideal

Both slipfactor pow factor will reduce idealwore

v.io ftp.I 1
















































































































For a radial exit condition VwzUz β 90

F.IE 4 1 8

Forestticendff

ff.ir 1f

ff E 17
fmpessibilityzeftect b Needfpre

fng.ELftp.enue Tip

and
GE PITY ftp.hookVane

Absolute
fludeveloaty Eiderano

Prewhirling is producedby giving the incoming fluid
a small whirl component using inlet guid vanes

inure raff donutsdiamete
III β

u hub speed

1 u If Id Vous Voy














































































































1

Fluid prewhirl in the direction of the impeller
rotation will reduce the compressor work at given
rpm speed

12 900

Fi5 ve 2

deed de de Tip diamet
4274 d dh Hub diameter I

Velde 2

die i.IEiiNoprewhil
condition

Prewhirl condition

vanfonot bladeangle.FI Affeldt di

a

12290 1298 12900

Backwardcurved Radial Forwardcurved














































































































Workdone from the Eulerequation is given by
a bit Vw2U Unou Vw 0 VwzVw

by W Vayu

4 EF.LY In terms of headdeveloped

From the velocity triangle at the exit 2

tank
a Lord Cotte III cote

Cotβ2 42 Vwz

12 42 Icott
Discharge D AY A

Velocities Area

V V Flow velocities Cut V72

A f Alfy

Substitute for Vw and in workdone equation

IN U2 VfCotβ2Uz 42 215IITs
In U2 U2 cot f

At any given diameter speed no and

Let G Ust C scoffs














































































































ke C Q Equation of a straight
live.y a b.se

C af Cs US

g III Equationofsthne.ly
pe98x
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1290 12900 122798
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Is adding

t
7Controlsthe penne

is
j

Sung

0 min m
mix

Is at
Conditing

Both Surgery Chocking Instability problems
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1 Ei 2 Pr 4 N 12000rpm Q lords 2 84 β 90

90 If Goals Po lookpa
To Book V21.4 I 1.1841Mt

To find i P if d d2 it Prefy
Exit vel44,4

Poc

Po

g

Considerthe isentropicprocess
o 021

E t.li so 4j
Toz 44.5.8K

compressor Efficiency is 8

fiff
0.84

7oz 473.6K Tod














































































































Actual work done Wat Cpr To G 1.005KMeg K
1.005 10 473.6 300

Wat 174.5 Kcg
Fromthe Enler earn WEV24 You

Vast 42

Wat 422

417.73 M s

i use 1 91
6
451

d2 6.665 m

44 2 I _data 0.5325m

if P mile in SAT10
mi 1.184 10 1184181s

11.84 174.5 103

P 2066.1 kW

in From the inlet velocity triangle

nifftap

β tan
axo.isFx12ow

taiffg 4 208.91 m s

β 16.02
































































































01 E de 0.3m dz 0.6msP lookpa T Book Ung 0 βz 75
N 10000 rpm Vf 120 M s b 60mm 2 0.7

To find isG it is iiim if I po

FEII

a
Po

iii S

u T 7 0.35 157 07 m s

42 5 1 X06 514.15 m s

From the inlet velocity triangle
Uri u 2

Vr 197.66 m s

tanf f p tan tan

β 37.370














































































































From the exit velocity 46 Y Ufz120ms

tape tan 1TEur
Ww2 282 m s

From the Eulerequation

if If Virus 4 Woozy

4h 282 314.15

Lf 88.59 k g

Also 4 Cp Tz T
88.59 8 1.05 3 T2 30

72 388.15 K

Efficiency is given by
2 IEEE

I 361.71 K

For an isentropiffompresion proced

1 1
F P

100 103 351
1

f 192.46kpa
in SAY SAUL AI AI Iff 0.071m

m 1.184 0.071 120 10.08Kgs

P m In 10.08 88.59 893kcal
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1 Dataf N 15000rpm 1 4 Popiakpa To Book Vw 0

42 135 m s 4 0.78 d2 0.58m d 0.25m β2 90

To find it isshe she
aetiienf.ggf EIEd

Pos VwkVwa v2

Pips

From the h 5 diagram

L To To.CI
To 3oo 4

To 445.8K

To 486.92 K

UEFI XO.FI 196.34m s

T
txo.SI w 455.5m s














































































































Vf Yf 135 M s

From the inlet velocity triangle
tanks β tan 4 4

34.5

Wat Cp To_ To Actual workdone

blidedCp To To Ided work done

Wat 1.005 486.92
300

act 187.83 KJ g
Vwz'Uz Due to slip

Vw I

f 412.4ms

Hided VwzU Vw DUE 198.72151cg

Vwf 445.5 M s

if Slip
Vw Vw 445 5 412.4 33.1

iix shipcoefficient vk.fr 445j f
0.074


