Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




: <

P@DS"DCI( E

c

Turbine «"

; ‘..-

FSEE. | P > o pnieﬂha_l_e_nuay_of wcu::r I_LQ}‘CLUSE‘d do_d¥ive e-

q__turbine  hich _iokyn  yunsS the generator 4o procduce B
ﬂledllQbF
_AWLLham__deckm_Qf_pmdu(hm __these pmjccrs can @lso

be used for ivrigahon, drinking Inlater Supp , flood

_mn.dﬁm}jm_._ﬁsb_m_g_a_md__ Ye(reahonal athvihes,

Sudh mroiet\'c are __KnolWn Qg _Muujpumase _projeds.

_Lamponems of A HEP Bt o

mﬂpspr\mlf aler oumlahlﬁ !Lmrchmcnt _area_|s Syored
in_Yesexwolr So as fo meet yequirement of plant
er.

Resexvoir's  can_be mmM_wgs_Ar_hﬁncM.
alys __are — lakes In_mountaing

Axvhficial _Yeservoirs are  made _by__nngh:umng ;1 da.m
GeLYnss a  Yjver.

@) Trash vack g _vsed 10  Obshuct de;arL;hf;pm_gomg
_ : €.

H'

b)bﬁirwmﬁrPMr

Scanned with CamScanner



NoTe ( foreway and Surge fanic, both Serve Same Purpose
@ Surge +tank shau be located close to Hhe tuvbine .

mlleaf?i’wcw 1F a _pPassQqe fhmuah Ldchh_U_ajx_Y__i:

carried  from Yesexrvoir to the power house . T
Jt__consists of Head xyacxe TunDe) (HRT) or canal ,
Foveway . penskock . Surge tank . A
the end of pdwer chanpel
[F's _funchon 1S ra_ stove tempoyary Hhe wlakex rqm__by_qunh__.
IWhen the load (s Yeduced and 1o meet the [nStaneous
intrease  gemand of Iaker due to sudden inoease In oad .

&
G

|

{

77

(7

4} also _helps in ahcorb:'na Fhe Ssudden Yise [p pressure

dUP fo _ closer of \!GMM_._M;&D_LHQ.LQQ_MLLL___
Thus it prevenk HRT from IWaler hammer effect..

l@_ﬂLsmﬂ_j_LLs_a_M_meu}_ Far cupping

-5 4k s Subjected 1o Jaker parmmey pressure dux to

7777

| ' j + idiieeistbic v
N a_ Surge TANK is  provided. ol

i@___g_%:laﬂﬁ._}Lis_umcm reservoir  Fitted @ some E:3

- opening __in Penstock  to  YeCieve the Yejecked flow pyhen
1__ng_1ng_d_ng‘-_h_u_bjnf i and thus ir prevepks  pen ttodc
= 3 fom  |xlater  banmer epfect. it

ﬁTan Race jris a IWateywow to cayry (uater fesen

_ A;crharafd by turbine to a  Suitable point_ Ilheve
:' t_@n_ ke go_,rpui; disposed off. or stored for pumping
@ back Into the original yecervoir.
‘n

HEP

(N of Head -

-Udh Head plantS:— Hend > 250 m
am plants - 30<H<2.’5‘Om

is Mok based on any Kienhfrie (Nkeriq .

4 - : . L
wiseda Qb QUVALIAdD ]

Scanned with CamScanner



'
|

285448

!
l

& N — = m—————

_Based _on load capacity _ |
(D _Base load plant— Suppwy Constant power X _
€X' Therma)l power plant , Hydropower planks furh. Sforage.
@ _peak load plants _Supply powley during peak. hours.

2.

;Bﬁ Si;Ungé-.-lMl_ée.l.HEP __fS. fd.?aJ-Uf Quited fer tbis  purpose
_a¢ it (an be crarted (n Few minutes.

___Storage £ pondage : - : . |
__sforage L pondage of ok IS Yeq _For__‘ f€9U1c?hon o{c_._

_flow of |Narer So ag to make it avedlahle \n Yequlcike
. dmbat quanhity. to meek the power demand @ o gwen
PR T L SO ) Y SO Y il
___ shorage:— it is_impounding ©of tonciderable amount of
" exwss Yunoff duving  seqsons of Surpus Flow  for
__yge in Ory seasnn. This is acomplshed by
_ Conshucthng a dam aCtvoss a ywver

s P is_a_requlahng body oF Nakr ip the.

. form of _ Yelghvely $mall pond  o¥ yeseyvoiy  Provided
@ _the_plank . pondage is Used  to requlak the Var|able
. luaky fmow toomeet  potuer dema nd .

I8 ix_gfoiebaap,md__ﬁugim LS ahy

e Storage g pondage can__be obtained from Flow
_dayadon uyve., _

Based _op funchob A1 ke

1 Run_of yiver plank EERTN e
lrjo_smmgf;nf_ﬂaw is_done and InNhatevey IWakey in

e Yiver is_available _is Oralisied. o Yun the furhine..

QoR. planrs  are Suifable For pervinial Yivers,

BAPPPPISSPOPOPRPRRR 800088

Scanned with CamScanner



eel

__..._..—-—-———_=—_'_'_-_-—=_"‘—"'___"__.._'_

———

lh ED_g _plants @n be IWWith or Withowt oandcuul

\Wikth pondage —— peak load

)
N 1+ out pnndaae--" Base |Dad e R

plants  With Dngdag_c_aiL_.Pl!L"led B B vl denor bah’agg

N_—tp_ammda_tf_iuf-ﬂclfn} ctorage fo rake care 0of load
lmjr]-uahnns 5 » 08

: i) Shprage plants  These planks have Storage  provided
.__.._-ﬂ—
by (onshuchng MJMS&pJanfs Can _meet peak load demands

Ny {1) pumped slovage plants oo S
S~ This_hyPe of plant is pmwded Wiben there ¢ a chortage
of _|~later-

Thege pianrs qrnerahz pomler during peak  hours - During
9 off peak hours Waler (s Pumped back - from Tew) race chanpel

D to the resexvoir-
-5 These plants ie veversihle tuvbipes — \Nbhith fundons

' _as_pump dwung

oFf peak houys. -0
e <uch Dlan}s Converr  |ow \Jalugr of omK energy Talae) I:nah

D \alut _op peak epexgy _henu economicallly  \sahle .

> 3k Suitable For peale load  applic@hons

3 Based pn Spurce of Epergy
L \’I
g (Yiver gased power plant

r@-@—@mer plant (t1000)
D Thece Plants tap the o % :

m@p_ﬁmmmﬁm- g) iR el

L3

¢ _vise in Seq wr

“duxing \r'.T mmd o)
e R &)

Scanned with CamScanner



|

1
XEE. ;uJ_q_a_s_am ]

e ———

!
!

[ ety —ren i w——-
— e ———e e

lakey  rises and  fals hu;ce Q dcu‘! her e Heqd a0
furbine \;ane; With hme Cyelcally., S

. During HT phen aker level along oS pites s -

__elethndily  Can he produted .
etedhviciky.  Can also be prodguzd Nheﬂ 1778 Wake r 15

Yeleahng hy (hanging the dix" of Yotahon of kubine .

e A T T T P O

ST {2 Tikslar durbige., .~ - -
MESESSCCIIN Hdmlages ___ limikhons -

1) _\Water | 1) Nery high ipiHal (osk
—2) low- _EU.ELDJDQWCDSI' ______ __2) long gestation period. -
__._3)__&enmmblf__iauue of 3) .Far_ﬁ&arﬁ_laadL cenive

____enexgy it - pat P.ox) Ve ey
~Y4) _No N emmaos__d-r_hugh hransmission msr

: g.ﬂguz_staxbng_hﬂ < et

v 4) Yeserument & Tssues.

_Sw_lnhl.r.__fnx_.P_eﬂK load 3 VA viranmenkl flaw s-.

a_pohral-mnc A BERR R S i

r'fﬂr

poe , pPe.

e ——————

Terminologies in_ Power denerahaD TR
: Avg Yoad auying a Cev oo PGT‘I'OG’
()_lpad factor = “peak—foad during thaj ‘P@YI‘od

3
-
I
|
l
.

%MMJCEMM co-f’f—lélf()
7 ——— | S —of ~Todividual Max dzmands
rversiby fagred = SimuFapeous Max: demand

stb'-.p

Scanned with CamScanner



Ty

‘\V) bemar)rl tackor = Su.rn oQ .nd.uwduaj Max: rk'l‘ﬂoﬁdS |

sioal
2 diversity factor

(V) Primary Power ( Firn _power) |
it i< He ner amobunt pf power tHhal i< ava:labu. fom
Q_D'lanl' on _a qanupteed  halis.

e

L D - U X
H__em_pmwbm_aboﬁ_mmw_m&dumgf_
hourg . il

1

4
s

load on a hydal Plapt  Navies from G MiN:- of
lopoo e o a M™Max of 3Icooo ks . Two kurho -
_gqencratocs oF capolly 22000 kw €ach bave heen
instaled . Calewdalre

) Tokal ingtalled capauly bf plank

i1) _Moax. demand

4i) tpad foctor

V) . pHUsohon or plant. use FateY

L
H

R

"

=9 % i) 2x22000 = Uuyopo kn X
= w11 35000 KA
R [11) 10000 +35000
= > = 6Y4-28.]
N 35000
— R
powlerplant  |s én Mb\j-ﬂt(..
aNd 0f 30 tMw, 20 MW,
are  Conp ecka ourer _plank

[ @ aon_,_Aan_qu_de_

Scanned with CamScanner



Scanned with CamScanner




2. HybvaultC TurBines

e

- Hydvaulic  wydrauti.  Methapica)  elechncal Elechrita)
Energy Tiwline . tnergy generafor. ENeray

r»_‘ﬂgf_dm_nbjnﬂ_m_&g;l}euices bwbhich  Copvuerk
¢ ' (hapiced _eperqy . This echanical
enerqy (s Jurther  Converked inro eleghrical energy-

N by a _gepeyq tax
rﬁ__-__LMSs&J‘mm_oL._H¥dm_t_g!,((_ _Turbines _ _
N (DAa.ordjng to Hhe achHon ofF Iuatey op Moving hlade -

772’7?

D A) dmpuike Jurhine . 10 inpulse turhine ,€Dergy
B Ehstre tika Mhe Wadkine ig in the form of

& _Kinekc _€pevay and ldaker  Shrikes the hucker Rubh

___K_LD!;H_(_QD_QIB}!I‘ L lausing an  jmpact o -teesde ioNPWS € qthan

D Throughou) the movement 0f Waky Hwough the Yunnel
-3 pressure yemainks Ghmpspheric apd kioekic enexgy
g of taker is extrackd (n formy of yunDer pPolWer
B pelroD  aheel 1S the moSt  feremenly Used
> mpulse turbine | i

, - v
- o b P.= P> P =

\J\\a \V} T V %
o e et

A i Y(.Am.e[_pmfdpr 29 e
e . \ /'-L ) Yol R
T
i N = QA N
: N T A -‘.‘a 7_8

> :

gq_(‘_l-fﬂn Turb'mp ﬁn quch'on ‘-um‘__ggﬂnn_tr_ ;
_ave complebw  Submerged [n  Luaker and

@ e o knblne s i0

ok _both pE ond K-E

A () Y R,
Py
.

Scanned with CamScanner



———— -

II\IHJL&...__FJou¢o.9___Hﬁ_Qg4b_Yynﬂ 1f4__-}>01‘h e E1pC
3 _exhyaded in foym _of Yunner poweY and
_%—@—EML};&H;__V& g PeE are |awl. s :
__flow in_Yeathon lurkine is (nside (n Alr

f——haht (asing X 17 TR
 Cormenwy  Uted pEET R R

| frapds TJuvbine , _Kaplam , PYCPelcr Jurbine

i\!iqnqqqqq

‘ e
& ot o
| 5 / " AR LAV
k S o e.p kit l___.V' ] om
i I\ g o0 \—pg }* 249 )
S SRR
= _ e=
(DB B assd &
. T
-HW/— G B S _ DESE
Vv, >>Va SRR <
P >> i . T A _'
2) aAcording 10 the Niy"™ of Flow of NQH;;: .
_W:BMHZMDQ ¥ .
5 .
S -
//vry g ‘
A‘L\( 1@ Pith drcle- 3:

g

k :
igsr

7

|

F ot ®
.:(ﬁ-i{[:.'_ J
R ‘

Scanned with CamScanner



777

.___—__——————_’_—-_— 2
I 3 \later  Flows in a dir" tangential fo ihe path of yomhon
OF _Yunner -

hl 2 QadjaJ Elon/ —

\Water _fFlows along khe vadial cux” and yemaips Maidly
10 _the nvlanc normal 1o He axis of yorahon of yupner
s L_.Qr; be 1) Jnward Racia) Flow s~ aker enkers @
and __Flows yadually inwWards

o fowayds cepkr  af  Yunner FL T o

“kxald. .&amls_mAMaMDL__“____ B

i) T oubward  Radial Flowt- Jlaker €nkers (@ cepker
and Flows.  Yadjaldy oubnfards boriayds the ouler

perif-eﬂ of _Yupper ?\L_%L__--ﬁ__i Ll
€X' _fFourneyFon Turbine ad

(3 Axial  flonl  Turbine gy Foge
1s_padinly qlang

tabon _of runper .

ex._faplon Turbine , propeller turbine s
b "‘\Qy* I

B +— Axial enhry

N -

d

E

17?7'

PR
4
ﬂ
. |

5\03"_’

\
l U ¥ Axia exiF
@ _Mixed Flow Turbine

4n_this_Iype LMMLWDM_HLIU_MEL@__
m}gr peviferi in Yadial dir™ and  eaves i} a} Cipker

_ip the dir" poraliel {0 Qxis 0f YOtaHoN of Yupper

Lpakdi

e S ——

1—-—- RQdLaJ th‘Y,

Axial exit

Scanned with CamScanner



b

—® _Based on Heqd and discharge .
(D pelton |whee| — WWorke _upder high head hente
- equires  loul distharge -
T R N - s S T
—--m@hﬁﬂmk-___tu;f_ﬁo _;P 3k1.oxic5___LJ_Qd_¢’_ r _medium head
———_and hepwe  Yequjres Medwium dischargl.
.h‘@Jé&&hm —and propeller Fyxhine |Nopc under
———lowW head  hence Yequire high discharge.

€98088888ass

(@ 00 Bagje of specific Speed (ng
specific  gpeed Me__sp_eedﬂoﬁ--q_.Q.EQ_m:‘-'_b(fcfwf_ :

~_ Smilar _kabine  Libich  wWhilt tuorking  upder a head of fm..‘
i TN R M A WIS LR -
T S S D ==

L NSLH}S[}; L UL &=

R &

_ _N-= _speed of (unner (Ypm)

—_p> pouler outpw in (ki) —
H= Net head |
N 3 Type of turbine

ekt 10-35 —__pelton \wheel with Cingle feb
>35 pelton Uubeel With mwlhTels

bo -300 franas  turbine _
300- 900 Kapton turbipe |
2900 Special kype of YunneXs are Lsed s
N .

N altwdghion o peciftc _speed i3 independent of

% B
% i -,
-

e

Scanned with CamScanner



ead and

9 &
(I vonele lLleoa
N st i IASS |

P’

w" 1S Hhe diff" of

elevahon b HRL

___-apad TRE
" p
"3 “For z i I 1 e
=9 Jmpulse sTLn—bmﬁ W HRL
" (I \? ~~~~~~~ ___Th, penstouc ]
- g NG o = e
) B - - TRL g
> Net head () = Hg- hu,pensiode - Z+) 4
> Zi = _height of turbine akove TRL
_ for 3
i_ Reathaon furbine TS
> (H Hgq - hupenstroue — Vd_;-\
- 23/
D \/a+._\€el.a.ubp@_ex|[- of dvoft by
' ¥ L . L1
- E_gl::clcnc:eﬁ
— TPSCND“’ l Kafer poLIer / or
!g H i—/ m}'h"@d-HJ / power
logseS in —hydretic foses |-
k i ¥ penstocic- WW ey
o : ';..'.F ', on fﬂ‘l 'w fumr £
S an Pf:q 09 Ioss | Y dort |
% . S—TWindage ogs | boeY |

Hmn‘(ﬂl losse s
) - SN

B

Scanned with CamScanner



BRSNS e S SR '*:':""“'ﬁumev Powey _ f_r: -
Hydraum Effideney Y], = wmr power  Fyar]

T?lsdwhﬂf <hiking Hu Funner
pprs(harge Supplied 4o Hat Yunner

= &  pg -uekage loss

Q+0&

Methanicad B Sha,“- poweY‘
_Efficiency “(m " Pupner pawer

\IUULLM Eh{,{ FFF[U E’{‘Lll}r —

4 §P: R P— Mecha_.,m_cnd loses
B S N, R.p = W-p- hydrawlic |osses.

am2 LN
;_;___. . ._DVC‘YCLU__-EG';F_[_UE‘DUTJ , gwkj POWE’F’A Q‘{,O\,\]EY LBHP ’
B v Power
— et lilp Nc_m , T Water horse PDN"’
(WHP)

DHTON Wheel

JJJJJJJJJJJJJJJJJJJJ:J s

'prom

pen gyot

P Ly

y

Scanned with CamScanner



Scanned with CamScanner




Nhi!Lmnuiag_Jn bucket | Waley 1sa alwoys 1IN Lontacy
de'h_a.hm_cdxze_and JmMghnhL b's_@Perakion
\Mﬂ_&_gt_smﬂsﬁmrc pressns - uEY

bl Mamr CompPonents - ViRued L 4
0 NU??Ie ST N o 1] i e L —
Jb_is_a_quide _methanism. {uhich_contvols. Quanhty

_wwmgﬁmmg_@g_ Shraking the
——buckek. st belps in  meeHng the \ariabl demand of

_cha.sa_d&bgqgami Anthen load 1 spear ©» pulted
_hm_mm;em.i - Thus it maintayns
Hhe Specd_nf_h!b"el LaLjreqmncv)__mmmh___.

eflector OF by pass NozZle @ [s Lsed {:r.L gznfmt Hu_
oL mwim Sudden

educhon in distharae .
J

@ Bucket | _
has the Shape of double semi-ellipoid. Advaptageof hawing

JZ‘% o T

3
E
! H: .
°x
flf?f‘ffi?!fiﬁ!!!ﬁ!qwqqn

D ol Fon - ) & f'}
form)_apy _hydraulc ﬁx;xtoﬂ._
4rs Purpose_is {n_pxexmt_im_spdggmg_mc‘ er _ang

e > H aky to Hwe tais Yact - it 150 Safeguatds o
120 I B AL A - £J0 = ﬁ_.
. Bvaking fet et e

__lLis_.pmmd.Ld__to_jlnP the  Tunner in_ Shorkest Po,SSIbLz Hive . c

Ikt jm bw Form oF <« ek ghsaking the buclcet from

SO : B N
Shp Hx denner iy
~*%
| &

Scanned with CamScanner



: NOLE o pYdiparily  petton lvheel has single qer and horizenka)

¥ 2
Shaft . However N _of fels de pends on _ Spedfic
Speed. far cpecific speed >35 . Gepevally routhjets

are Lsed . e
o \Jorld uude tax. 6 gei¢ hove bern employed Larhowk

‘N feranc «

wt_in Pelton  Wheel AR

Cideiedeil

|

\ - 3

.‘lfL ;.<__‘__.,v- > b

e ¥ Y
/ Dk s A e
= Ny Ve SN

- > > 5 —;

e S B A+ Anqle blw 7 ¢ U
_— 3

£ Ancle blw Upe @~

; -
,./ | A7 Do Pikch Crde cjameter
ey ’_}:;. \ Y- pPeri pheval| fongenHal
\’*_,)[\ o FERTE velociry of Lvheel .
\
708 L R,V
E &_/ 74 Py ;
LL \\ l 5 » e AN < Dj‘) i
F'V'——) I to
¢ £ —
'\l-(k‘\”‘ Vi W, ;'_'_TDN St o
\ l\pf-{ﬁ-"aon to
Vi, J oY pnal

WS BV

8 TR PR
V= Uyt W
_.:4:.:_

Scanned with CamScanner



$98°0%s a 488889

o M oand \L; are absnm__véwﬁ‘l_ff_.nfﬁ \ff’k at \oluf

—and et ex)b o WA
PRI . \/y, Qe H')g Yelahve umﬁa{_}et Wy -t
| bucket PV S T | R s S

= tangenhal \eloihl ef  budcel
1 . \J—N-t O.ﬂd \}w;_ = f-m_g,m}'fd.' meDDeD' Of abSij-"
— —\elouhy_at Ikt a.ncl._ exil o (-

— -ﬁj.nﬁ_pem _la!hfe-, walcr;nenkcr_& @gavs_.@. Same
LS Dameleys (5. - beatt sty

s g [ <
Power. auh,mL WJrdegnf‘ forux Displawment

5 VIR | i-rv%____ A (ndishot fore e
" i e e
Foru- e feny s =

Je} on buclee}
o TELL Al L el — *

¢ Sh e s
oo bt Esﬁﬂaumze} S TR - —
__M&_ _E_m_chcbmgg S - Mﬁm_nhu'" bf Jcr &
w4y dir™ &
F;,oa! Lu:mqr momenhur jo +x dr’ — Lﬁvhd UMGP’ -
b, __*_m&omenk:-m tn
. 459 +H dov+ &
J:;,r- P&('"Vua)"}o&(vm_) : AT -
?1» RO —ij -**( ‘P&_\AN— P&VWJ} &
bk e T <.
= PS&_(__VWI*‘VJM?) i i ] i
powey oukpul (Runney power) = FAB ;(L(____ B sl

— - <
RP = PV o) | o

Scanned with CamScanner



e

& = Mischarge  hitting v SER R
é s Q)‘.U: 2l

A— Avea of dek E e
L BT e - e

b
wWheve d = g oF JeF

77777;

V) @bsolutr  Velocihy of fef T
N——h 1€ ik was G single fef ., [ve wowld have i'a.ken \/r,

in Fopt of feb . P =
Fulgrs head UHe) Sk 8

He = Runner power - PE (Vw,tVuw:) U .
Nte of fluad T Y

— ) s

I

o

’N.

F‘

3

= 2

;' He = (Vw,-?\’wz)u \
-3 |
>

3

>

-

>

>

2

=1

»

l g

R'P = P@ (Vi + UUZ) U
from_\elotly n*

\jg..l.r = V)i

Vigaw, = \UnWsB-W

K- bucicet fricton  toffitent = N 5
L1 \/3’1

\/.1;,‘:'- KVy,
Vh = lel-Ll)
S_-h,.; = yl\/:"u) LDG_B-(-(

| -fl = Pa [(u,-uJ (1+ KCOSp)] u

Scanned with CamScanner



Scanned with CamScanner

=




Scanned with CamScanner




=

Scanned with CamScanner




Scanned with CamScanner




N T D

— Goverper Yegulakes e [0flow of L.Jg,ﬂr mh:J G .\TS—!.Y_‘J!M
A _hydro %}hiuﬁw&wﬂﬁ elechis

£ MMJﬂmm_JLLL_ja ‘majntatn _ Sypdrononn LPew*

@ an loads. (hange i(n loud necessiales  Speed

ek adilichmentke L o

The  Yeg: deuskmﬁﬂtsﬁ_ form of Cﬂoh:oj_ af_ Flow

10t 4he ‘l’u)’blflf._ta_danﬁ by governer _jn  pPelfon luheel

qown‘\na 1S @ne_mmggn_ nozzle and  splaas  arrangemen
Yhe  Sphere ([ Needls

Jummf_gp_eadﬁ___ IR NN
_Wbm._d.ls.bargg_ls_bjmog_khe bucket and load S‘uddgnby
Yeduaus 4o O, cheel votater @ pqan s peed and

this Speed i< knowp ac BincligseSSoeed .
' B FR ey iy < U

&
e

N - Speed of Whues (YPm)
P> power putpwt for a Singe ‘Itt‘ [ffw)
H— Met Head (m)

for _n-no of fers

5 R, 4k
B

Pﬂ-_td- = Rk Fsmgu 1 S ____ ._

L Ns)%,, - NJn PSn‘ngL,':pr
{H)-Sly

. \[ﬁa____:_‘l-t ]s’n ( N; sy _1el 3
" J

=R PR,

Scanned with CamScanner



Ao @ 2 4eF peltoni~lbheel \orking @ Full load.
eath 0F the pozzles are jesuind 10 v cdg qeks .
The nozzles aye So Shagd So as to  avoid any
Hon _ of Jeb . jf the load (s

Cuddenty ¥educed 4o 26 OF fuu ipad . the
Queaed 4ot ol st be ')

A) '8 c¢m B
B) AL G 6 &;'_D_"_Z\___dlg_ B s it
) b M
a)- 6Ty

im’
I

Qxd”
load is veduced 10 36 of fuu,

(06ad

(SPY d,
8, ~a/

!

3

'r’

6e4LITTIITTT

2
~
1
~~
&
W
&y
D

fom test

|

(

s l-knad @ Rase Of Nozzle. = 2D vy .
>isthage of pozzle = 0 18m ]S
Afe:i of jek = Jsoo orm©
‘ Dnmr__mu_ahm_@ shofk = yy K
Mechanical pfticienty = Qy ) 9
; P N [} . g

»

999096

s

sthanical  fithon

=

HL.I' &Is 9‘, kln)
.ll._. L E

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




R
io
o
N?.———_———‘——‘z_—‘ ——

eacHon Turbine 5 e (S

W the ephance fo  rupper is in form

KE and @PE , while passing thvougln Yunper
ge _both _ pressure ¢ Uelou}vl am_@;exlh

m'essuve (s —\Lc_a.m_\LeLnu}:\u&_lw R

h\gm_Yea_ﬂ‘lﬂﬂ_Mblﬂ_Lfman_hLMC_anPM BN

h_ ~qn_yeal" turbipes the Flow eptering the C(agiNg s

B8 twned fowerds the yunner by fthe  Stay wsanes and
N then i PGSMMM,MM%.

ce

!

Gk

ic turbine

Scanned with CamScanner



e —

Casing 4§t is a_ciosed passage of graduatisy Yedidins
g _endosing the Yupney . 4¥¢ funchon i to-
~dighribure the Flow _over the periferi of the Yunpex
—in Such a Way_ that the enivante \feloliny to Hue

_Xunpey \Janes  j{c. Came allaypund ¢ -
_ Sinwe the flow s pressuried  Flow , Casing Showd be
—Op__Gur-YHeht Casing Bk LAY ARSI,

. [ TEIERY o Tl L o 1L A PRI L YL L3 PR OE L I
__These are optonal qnd are Qencrally provided for
~large ‘turbines. and these are fixed vanes oulSide the g
. Stov Vapes direct the |natery fram Casing 4o the
—Juide Vane and +they are air foil Shaped 40 Confirm
fo_khe  Shreamlines of intoming flow . agpyoaching Ha
_ Guide Vane _ hich  uwy  aquoide +he SepraHon fosses.
—Stay sanes also act as  Cowmn o Suepork Hu
___\Jeldht_of different  Payts of the hurbing and bansfer it
P tel fnundahion .. 00

C.un:dj \Jan¢$ N

— These directs ihe lalakey to_the Yunper in Such a L\Jmf
that the Velodky of flow s tangenhal fo Yunper hlade.

@ enhry y S
_thH.L\m:L_mn._bL_h;mm__muL_m_Ew__hs,L Smald
MMMM__ the distharge enkering
_Hhe  Yunner. Thin alsy intudes (omplate —shuthng _off

Of Hat flow 4o e Yonner, Thus Guide \fnes

. form_a__park ef 4qoveining _Mechanicm _anpd  ave
oMo used  for garking and j |
nd_gkopping the fuvbine. .

n989968598"

|

bOPOOODOOOOODDO

|
1
l

e o

..Jb"i'.

Scanned with CamScanner



Y
RO
% -

1v) Punpey

component of Farbine. When \aker (¢ allpred
h the Summey. iP5 anquar momenteun 5
yoducip ; Yt e S0
the Yupner, Fom the Yabner Flbw 18 urecked 10 ¢
—_draft tube apd b is alwew(  desivable  Hhat
\Nﬂﬂ_ﬁa_k_ﬂzf_ﬂlmum\_ﬂl__am}ﬂm_mom?DMM.

?’

ce

> RAFT TuBE Ry
KE is-_signiificant B

= PSR T e
29

i

, Sec” (2-2) P (3-3)

; .
<
b 5
—
|

[~ L5 g Ry ‘Tcx? ez====al

H—Z? Pz ~vozr A3

N U S

= e L o

== Ssaa e S 7<

g o

= 1R yeacHOD tuvbipes [CE @ exit sf vunner s <|qm{:ranj_-

3 This k'E _can be (onverted into pressure energy by
gvadual expansijon of  Flow }hqmuah a G}'ndJJaLLA.’

e dnieraing device  knpuun ox  droft +UJ.>P

-

Scanned with CamScanner






— olley end of
Mmrgzd_m_mumm iy cank Qnkr

i-h‘mugh {8 0" S
Cavitation jn_Reachon Jurbines ot i R

Boe € e, = @VitaFon may ocure
/13 flcfaPeiy !"[—_\_lil.;..\_/_az-l-m.,dr
\ ‘ng_q.m £ L-P_a)ﬁa. BR 2 -
‘_:;_2;] c. Pcum_ i --\/;,L‘+ Vi b
9 /abs. "—""3 T R
P L
2 |
AN v
P TR UL w300 o 3
Sp e L EE q-‘-hL.d}7‘;9 —tl)
7 f

bEeddbviibeciaiiiiy

Scanned with CamScanner



-,
B

Scanned with CamScanner




Scanned with CamScanner




e
|

— X, - Qwabe VC!JL?A-,qu_

F

peostanatasass

+ U, and u, are perieral or jaﬂgmtm_*\leloc;h{ of

P _ﬁmDﬁL_@_mlEL_and_,, exif B
UE__\Z?J.QUQ& aL V\la.h’Y @

___NoTE  for  Shodcless ephvy e it \Zr, &yr_; Showd he

fangenhal fo_the  blads R

o, and o, ae Guide vane angle @ inlet + €xiF
B, and Ro Oupper None angle @R iNek ¢ exit

\L.g_md__\/m_QiLigﬂg_mth@mg_ncﬂILOF a.bsuum s
A[ebaulrv @ inlet and eait [ [Ahiy] velocly) R N
2 \g, nnd Vflﬁmdlﬂ_@mp_ﬂﬂmt_d_ahmm \je,loah’@ ______

ot and _exit. (Flow \Inm:}hé/\

Scanned with CamScanner



%

2P fany -
mnmen} of _momentum Princple IS Newton § i o

9 Flum‘ mAass - Sl
in_a steads gtate Finu] the rate of chcmaf of

moMment  of  momentem  OF QA W&iﬂﬁ—ﬂfi—mu CLLJ:I.Oq

the  suslem

77

I

Runner Ponwer = W % Twcu-fran Yunper o e

Twater on Yunney Yuhnel o0 nakey

Tl’u-nneron Nakr — Ra.,t,e_ oF Change of O_nglblqr Mo Mmen
Of Waker i ¢Jw diyr” £1hE

= Ahguar momentum fluX AnjuwlqYy _pnomen )
auk_iD /7 diyn T Bluwdin — "

o PQL/Ml}’)_“ P&Vw, Yl

-Tt:mkl' on runner P [T W ( P& VwJ_YZ = F&VWI rf]
= @8 [V Tn- Ve, %)

Runner Power = WX Twaker on Yonner
_E& (Um Yl VW) YZ-I w
= Pa (U, (BY,) ~ Vo, (W7, )]

\Rp- pg V.‘,=L{:“"leua—l/) oG <90

INPpCdgpcabLieidiie

‘\\___ S —
P T _ e
M(th“f + Vi (-izj/) <, >90
2 ‘F 0(1. s 90‘ ). )
: gadw_m}gg \V!wz e
h ¥ 4 \ !:-
) e £ ¥ 8

Scanned with CamScanner



A1

!
r

PYOLHCCIM),]J Tk msemgl_tbg.r_bmw ﬁfﬂ(teﬂ“f
- bF _fran0b hyYhine W _MaYe Ldhen ddStharge AL
- Yadua) @ He buMel . ¢ tmmEr o> =90 ,Vun=0 V,=Vg

- Hddd \Wakn han po angwlar  momenkum AR &

Jj‘

s Lul.oy‘n Hem.L _(_H_ej_ 1t
| SE e - g.mntr lOpre)’ Bl T ot e

ESTTIOY O -1 %_m_.

He = 0WE-Viul) | Vil Vo, Uz |

98598

28

|
\
|

e
15 o(,'_; qD’, S T R T e :l
(( H_e_:- ng I'Ln 1 e el o i S
\ 9 / 6
s . e

for old fanys

blsrhnrap % Durf’,l.u i’q_d{au_@ DMLQA—J
Modexn fmnu.s Mccharcre w W axml @ O(.uy_

TR

B e S
\ D(z'—:qn _1&1&)._-' )

e >4

’ H’J_ij Y 11X,

) : -
Kedhon effect drapuke effec) e W,

Scanned with CamScanner



leﬂa:-—\h + u; \J;fl e SR
2 e

from exit \Jelotiry \'ﬁnqtﬁ. V.n/ T
[ \ e
) T Z N _/61 N N E
i i >
\II.L :!W:-'{' VY-; + (_ua—vwz) Uz
R VWA VSN TR S VIR & LAV e

Vw;,u:.. - 'U:,Lf g "'\}y:- g e
o el T O

He = { \If’+“f-\/ni ( \ Pt TR TRy e
\ 2.9 / \ . T%a2g

whAREIILER Y ”71771’77@{[’77?
ik
&
‘_s‘%

N

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




ol

{I

Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner







X Kaplon Furbipe operaks @ higher speed and heﬂc;—r
ft's yupner Is <mauler in Size as cempar¥e 1o Hh
of a fHanus Hyrbint

{an B = :‘?2 Lpatees _7_‘32,1\/_ s

e

¢

\

=9 u, Ry R
o fauf, = Mot =922 )5 —
R el e
o faafoz W bamis T
h g L
M__ ; ﬁ :___2.8,’8?__.__._.__._ g

Lgpion avid Propelley _Furbines 3

Borh yapbn ¥ pyoPeller kurbines are axial flow @rbmeﬁ d—nd
the  Yunner Vanes qave connected 4o the Bos_g_r_huhh___
The Yunner ~Nane of pvopeller fyrbie are fixed \hile thatr
pf __KaploD tuvbiped ¢an be turned and hence Paxr load
efficienty of kaplon furbine is higher as (omPave to thed of
ev hurbipe. o NSy
franus  turbine  has  jb-24 po- of  bhlades Nh:h [(gp)on cmd
propeliey huvbipe howe 4-6 onW . hene  there js lesser
IRIE SR Rine
ther€fore  fyicHona)  losses lessey in laplon and

"W?

l_ﬂ P

1,.

-

E
(]
0
-
’b o
<

Space b bhe guidr Vene  outlet apnd Yanner ¢ known

- 05 InhY! Chamber and o Hhis  thamber Flow Changeg
— Fom Yadio) +o axial ok 4
~2 . Reackon kyurbine 2
= ) » Axio Flow "'%Iﬁn_e Vane 3
. e ‘;US fable . L

Scanned with CamScanner



LEY,

; ¢ l
o Adjuskable 10

| ST _-._I_. __-’_on_ L i ;M—

e N : 'Qxed a2 pYoPeHe

s2ibvke Snele s Sy astent

oy

_Pelh)n_“ __q‘,__ﬁQL!_CLS____ K@EP’DF\_. ,f pro pelley
— . TJangenHa)  pqixed [fadim  Axja)
_I:mpfﬂsg_ gga_(hgg_ feachapliny . |-
__ High H .lLows Medium H.  [pw H
Mediwm & _ Hugu Q ISR
N¢ is Jow (8-30) wég—aoo 1 Ni= 30 - 900 i
qd n _is high fz,_?_an,_,_h____.Pao}'___loqd J) ES@J Oy

popoecesoseans

P=P, = Pan B o0 o Korngy

| _ propeter g
+Based o0 fluctuakons Lockion of poor

In TR tyrbine j¢ d,u@ L e —

by dT e &
Draft bube 1€ £ DY ] =
. =

lczaf_s_ubmgmg*___.__..__. -

Waky <o that air

Cappol _ enfeYy” L .

-

CT

_(ocah s : Iﬂ-bpgb& o F Draft l—ube apd hence .
TRL b» decided by by POSSIbILN of Canikahon

 FluacwaHon in TRL = ¥

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




R T R R

4t is_the yvotaHopal Speed of a uomolpgaus, _furhine
__So  yeduced inside thal jF . PIQC!J:I.LQ-S _ﬂ,_KW_‘ {ZM_N'
~_Working  Upder a head of |m- Lipder Concikions o

—Max-_efFicenuy. SO0 ARG
e R
[ :
JHX DN B N
Dk /M i :
—p W5y <o AR
— = tonst s
() H"
S nlzp
: = (DDSf -
/NP N
( 1154 :WS@DF/
H
MY N ), S
R o /2 S
H, = = ! = SN s, L
1 B R —
HS:"I [”m = M s
2 B I0-35 S
H 60- 300
= 300~ 900D |

Scanned with CamScanner



eee

¢

N, = NTP N, gpeed OF Yunner (R?_m_)
I R H . Neb Head (M) o
PSP s (kW) s

cpeciFie  Head has [>lmensions: S
Mon- Nimengioncd spefic speici . 55

N JT>75 S

{ H i
9 p— W
N— YPM

_!'_1\
&
i
l
3

3K K ¥
5 Spedfic speed 1s Same for_all turbines Of same hyPe.

Spelt FLC Cpeed s Yelated to Shape ¢ hype Of Farbine.
bub mo} iFS  Size and 4hevefore iF . hue
Chavec Leniche of a_ turbine and hence  classiFicakion
of Jurbine pn the basis of Ns g He most s
_Stenhfu (rikeriq 3

;%*?‘”?“F””iﬂltﬁlimryfp

Scanned with CamScanner



CENTRIFULIAL  PUMPs

cect

*511‘199“ C;Y o pa.. o f__';___p“--:_::—.__
M / [ e o .
Re_ (@2 ’ T
N A WL i Hﬁ O\r?:v:fm'ff
N———__ . .
Y

|

|

w W

A
l foo} vdire and
Shainer

Dymps

E@kl‘f—'._kanh’;’r
Flecthica) —— sMechanka) __— Hydaulic @ b
Energ'{/ Elech Energy pamp  Tnergy

[V, Py -SRI .
rroTor
Pressuyre En .:I‘g}}! ; "

CETT AL P1L,
i
|

ownmmwuw_mmmm_
|
a ligwd  fom One |ocakon to  Gnother &

,'t' an_ﬂlng of I/\lﬂvl-fY Smm a Weu ar §um? +0 an e

overhead Yegexyoi i)
Pumps_Gre alsp Used o cirtwak a  Liquid in a Close Syster
l

on_of  (ooling Wakr apd fub\r‘icah'ng o)

+o \gvipus  parke 0f @ Mathipe -

Sus

t

‘

Serthr Foar I
N 5
b N

i
- 5;(,._4 r

Scanned with CamScanner



— Pumps are broaduy classified as =
_1) Rolpdunomic. purpge S -

s ..Ji)_poﬁLﬁm_disPLqL&m_cn}.ﬂmPL_ LB

Lﬁumm anfm-_muhamcm ener_ﬁi inko. hx@ra,w energy .
o IoindA,mme J}(pﬁ _of _pumpPs__a  Yokary elemenk
— knowp @S impellex imparts ‘energy. do the Plaid ¢ Hhe
___Imnpeller _itselF jo drivan by a prime mover Uke elechric
__tmoto¥ . The k& of Hhis specmuzg designed Yotaking
_impeller is  hansfewed +o  laqujd in Yerms of  pressune
S R T AR T R
e holtdelited: b fune. o Iqrgf amount Of
. KE @ impeller outlef  therefore aryangement s made

+o  (onvert KE hgad_mi_p_msure head  before Fruid
__epkrs the aewaay pIpe -

___CepMifuga)  pumps Gf_‘deAzmmlc hffe of Pum(’S in

~ . Which dynamic  presure (s 15_develobed Luhich enables the
___D.Q,u.ld__:l:o_—l;e_liﬂid_-.ﬁgm_qoﬂg_c___i_o__.high.cr, (ave)

Awmon of  Canhifuga) pumP_ is_Hhe reverse of old froncic
_:tugbm_u_{_ﬁadmw.f puhard) 5

. meLug_m oD printiple. 2% forud Uorkex

—tokn 10 _Inkich  When an  exlernal  4orguae S Gppled

. Yise of  pressute takes place in the forahng Fluid.
Ms he hthq of [iquid.

P S T Y I FE RN E N NN N

-

.

-

Scanned with CamScanner



N
o
% S

\‘hiompon_gs R g |

i_@ﬁﬂ__’gy_‘ 14 15 Hhe Yotar Luith a  Sexies gf Qurved \!ones
it_1s_ mounted on_a shaft CD_‘-LELEd_iQuﬂCLh‘LC-MOI'DI' iza i

FMMLB— the required energy for
%\Jqo_tm:mg_ﬁag__unppller e .
* mpellers are of 3- hepes oL W A
(D (losed impeller .0 (P
ey 9t {s used For handling non- \usts IAQH.[C]S thl(h

Fo,{e__&ga_&om Debyis . ik has better efficiency =

Ea &
4 iq used for _bandlipg  \/is(ous Fluuds Su(h as

. §ecwane Wakr, paper pulp and Liquids Coptaining Smu

:.____a-mnunf of Suspended  payhdes -

B @_OP\‘.‘D {mopelley”

-9 4k (s uted 4o nerform Yough duties Uke handJJn}

= ﬂ&mcwe Liquids , Mmixture of Inaker £ Sand-

» (2 casing ccrmd < 3

> @ \Vpte or Qpircu casing /:

2 B A o

AN |

- 2T | :

M T :
S / S

- Y Lyt 4505\;0-“‘ ‘e‘\\ y‘_ i / gl

Z* 2)
L) l"\ l
5 0 Sl
> [ { )
e AT avls p1

Scanned with CamScanner



']11 rbioc Pum F

S ha pe: AF_CQJL@LJUQ\_&QL_ A\’eg_of_ £mw Qruund
___periferi oF impeller gradually in(¥eales towdyds phe
~delivewy Side: Than gYaduaily intreased area causes ciwuav'
mmq_mﬂ_hmu__maxgase_m_prﬁsuz-__ Rt

919191$31€4§1

D Vol Casing With Vorkex tharbel _ 

Jt_is_an [ provement _oyer the e simple \/DU.AIL asing .
o _His CﬂSLDg._J___LL(MQY Chamber known on \orkx
__Chomber is _ pyovicded 10 b[w _impeler of _and (osing-.
[0 B Chamber mohon is fiee VorkeX mohon <nrd hepca
s _K_.[,_glg,m&c,qnh_ag«ublm Ltqmde__ s flowing  +Hhyoush
__Hu chamber ghuch Yesuds in Lnrres,eoncUng Xige
___la__pressune. . o ER A N

Mwe_ﬁvb ine__pum f T

S e

\ -— ND?TLL

Diffuser /T_AJ, B b
WMW&@ R beyiet.
diffuser ¥ing

.M..nnnnn»

Scanned with CamScanner



?Fi

&

-H_Cp.u \lanes pmad& gmdgnu#_tmlms_na —paswage

‘ (where \Jelouby .L_‘gxi_;zmssurt

bmdl Vapes aqrve So Aeqqned Hheat L:rt,ud mmmq ou_ba(__

N____a.n_J__mpe;;‘.-g enkers the 3uud,n. pasiaje gmonfb_u.ll___..______
i Afler the eoxist fom atudds  passoge  Ljajer epters

F{‘&LMQQM_&_LMLOL BN
Mg R EEEENT

ased onp number of ephante 4o lm‘PellCr Pumps (an

%\mehnwmgia’_l;@wm Pomp
;. 4n_Single cm_hm_{mm,&_f_mm_m_oﬁm@d_&om_ dha iy v

g,mhon pife_on pne Sidt  OF impeller apd bence  thore
= 3 V5 an axml thyusk . However in double  SucHon pomp
flutd  eopters from  both  cdes of impeller and hepce

_
a, axjed Hrusk (< ﬂe&t[@gﬁﬁd__-______m_m._____.. B
=~

’ﬁ

o On the Bacs of Wovkiog head (en}nFqgrcu pumps con
@ be acsified as- B jew Lk

=D l) lowl [/FE pump o Head <15 m

B o » impeller Wik \/oLu.&-e €asing is U$'~°i_________
I!)Hedu,un(_m pum P 1S L H< YO m

- ; o

: CaSIﬂg Nn—h uffuset  Xing 15 Used i

D i) g GE pumP W>yom SR

- Mudhstage Fumping 15 Used vl G

D mpelley’ power . . :

2 (Work done by impeller on Inlasey ) RGeS
\IJ‘ " \'Lb

9 e

= a5 \. B

2 '\{': \ #

- < ih.—__r

» N wh o

Scanned with CamScanner



Scanned with CamScanner




cee

F‘u]dr ¢ Mead (He) kel PhawelC -

mﬁ k- of Flu_'gz_i » T

yikftais

__pmg_}:malw_iLs_dajﬂbed_bhaJ_lmPﬂlﬁ( _eﬂ—ldf.Dq« Luyax when

R__QM_MMMLLMJ R
LR e

E“ 5 el

l'" s ad st T STREAN P Y Ml i

bw -l e

g"_1 L L

I. g STKE) D pYest- Enevgy)

f"’ NP Vi _aYeDVeseﬂb_mmeaAf_lo_kﬁac_gM_____;___

e 29

— Up -y — Yepresenls_inoease in pressure epergy due fo

==Y -, (ankifuga_acHm

=) Vo= Vo = Vo a—%mﬂimﬁwmaﬁ
'2.3 Yetardakon of ﬂmj—-\dhb._ﬁ.mung Rovntzah Lie

Bt blade mgraae i

Q _____

;iﬁﬂiﬂ&{_m&f takes place ip (mpejler L\JJ'WHGA M¥
_Q_G.DLEazmalmn_C_kF-b P-€) takes place in (asing .

LR IURY

Scanned with CamScanner



oy

Fs>qe s 0
Stow_Yunner B el
"<y P o B —

oS- e

b HJLQF_thdL_ancs_;D_d.LK_ﬁP MaHon  Hen th,
. Blade s Said to ke forward (tuaved bicde ( B>q5 )

__ﬁ;m%memdL_\f_% low _efficiency.

o for foward cumwed biade \uith Q7T , Heod doveloped T

—bur power Yeq. T exponenHediy and heni there is a
_ chante of bum out of motr theqrfore +hece are mok

Lsed prachcaliny.

' )F owilep Hp of blade (uawnves fn ddr* _o_ggodel‘OthL ar
____blode mokon ten blade s Said to be Baci iuard e scind. blqd‘-‘
(Fr<490) |, fasr Yunner, + I
__QL_HLQMQAMM_L_MJ_M_MUQJ n.g.aq.ly e

- <€
R

bpees PP e 8000808880888 88¢88%

-—-—'

Scanned with CamScanner



3

These provides MMax: CFRiclendy pianu most Of Har

MiFuga)  oumps aur Hhese bnly L

Head developed = \Jwar U .
g
fsom Velatiry hringlr taup, - V2 R bl
U,-Viey

U, -V, = V¢, - Lot B2

Nuw, = Y2-Vp, ot B2

Q.= DB, »Vr, = A”Da B x Vg,

X \/r:: &

~D,8,

Ve = U, - .Q‘.-TCO t B,

r~0,y8,

_H-= /u, (o} B;\. U
N‘)'&Bz / T

Fr:'fgi = _u L Cot R
g ~AD.B:9

for forward Ciwed biade , R>4q0"  : (pt By = -ve

Ky»—ve

For Bmm_amm@d& « B, 490

CD*'&E—*'VC lb: +Ve

o adialbeds | g g

(0FP>=n V. -~

Scanned with CamScanner



i AR

SR

-

e

iy
= - b

Scanned with CamScanner




eee

—————

a +Ve Pressurt h&md L prodicced hY Pump

T s known o~ S bwa) of Hﬂa-d __.‘_W_
b Head afithecbump . < - o T e

e —

D Skt tead (H 4 AL = e,
Wy etk =0 S I — W< L~ G gy B

[ha

é

JW({FYF?PF
:

i
1
B
D
|

|

ﬁ%@ = Sdmp
o

S Sl He= DIfF bjw Iakey Love) of
- Sump and puerhead
) fis = Suchon head Yesenoir Whut eyt js
- hjidﬂi\nm# head \ fo_he shored_affer pumping
e 5 Manametric head (Hm) o
2 o ; .

:L Hm = h(*bi?‘hcc"'}'lm"'\i‘;h | _h;___
‘D Net Huad imparted by impelley to Waer
9 S O e 9 T

3 =N =P e —2)

e ] ez My U, b
; T =t nl..l ('u. <
P

Scanned with CamScanner



| _____Appygmg_ ennqy iQ: bjw.__Point> (l:l)ClMcJ f:3731) :
‘ SR e i RP ST

i . e
N Uy “
R TR & TPy Pa --V;LV—L"— —
1ﬂ i o

Hm =g L R
!F (uxl-mn pipe Q-AMGAA(_QMLQE fame_ S:m

\ dez=dy " \L=\[
M i Neolocted

L — b

P

(¥

????P!?!?!fﬂ!!!!?

T O
o 3

=y W[ P) 1 .‘
L JmPtJ-u Ctumq_ =
8 = ‘
% B g (e, SR "
\3< Vs R e -
6 Hmo Ik s the _tota) head tha} must Le Dmd._u.ch .
_*bsf__[z.unp o Sahsfy external Yeqg: -
_MMMWr fo e rey Level (Hs) &
Mcnf I—ha_mm.gy 9. ofF |n<ses in C;uhon and AmUW _..
hente Le ger Ha eg“ () AJ&« &

ppb

Scanned with CamScanner



Jeee
§

» exkrna req has to be mek by pump Lunce Nek
d _imparted by Pump Mmidst Cater for manomehic head

TR s @) A
poinl- @ js in Sucthen Vipe Veanf cloceddn-pairgP =0
is @ exik of (mpelley . U
point (@ is_in delveny pipe \eay (lose ko Hat pump
DYessure Yise qeeyoss impelle _ iR S

_ Appwing Energy eq* bju inlet and exit of impeller

< S B —
e e U VuwzlU I8
+;':" +Z,+___ﬁ_?-_ - P?- +\/1 -_1-724‘}11_17

{

¢

Pq

£ e Pt 29

1."."?‘ i'—ép) - \vst \\;21 *\f \:' Sl
eg — e LRI

pyecsure rise D Casing 2

—_Appwing Energy €97 hjw oDk and exit of €asing N

e e
— — Lo ‘-l
9 29 Ns 3 29

lEz\ = (bp)( = \):-___-Vd-l—'j"‘ lLIL;':-‘ - _I__ﬁ

T L 29

losses apd  EfFicendes i 2L

Shaft
pob.l{r ¢

oo [am LI
1 ad s

15 Hydraulic tosses in Pump Choy heo)
= Hyamu(,_w!us (vukide the pife)
Pfs hed

VTV I TIRRT TR

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




_Cavitahon if Pas 4? - (anitGkon 0 CLuYs, (Mmany)
----- . Cavitahon ¢an _be noted. ,_.apume_nl:u,z by Sudden - dyop

{

An Cenhifuga)  pumps pressune is Suckion pressure @ the_enbry- to
_the pump_apd_hente chantes 6f_(avifahon are Maxe- @ the enhry
Sdnbthe MRl B S R S

s aatnr 0B Eaiabianas S P e

e

for no_ (avitaHon P B
' —>
P9
e TN S DN Pa.hn _Af_;_ _h h 2,
f9 z9 = A

vitahon an he Yeduced. by
& vaF ; e
TH VL ) P (4 b i N
L L i
\ W) hpl  ashaowdbe
( V) ﬂ“_l (SFd)

Ler ( hs NGx.)

——'W-QE’;-LU-E.QU-'LQ.OA_LM_ L AL AR SRR ESSE——

~pph|¢mg_Eﬂ£rg¥_E&hHu JMJUMP“MSQLM-Q& Sump

|

P e R

ns\ Pm1 -:..._,\"J "‘rIFS =
RO%. T o &

flL m _n ‘.‘L

Nsjmax. = T = IV ' TR o
25—

rprf?r#???Pjtiff?rsr?rtiiiiiif

Scanned with CamScanner



TETPR

ff’
lfa?

For INaker i = 0.5M fo- 3

N(’I’ DDSIHUQ Suchon head (NPIV)

1

l‘

(NPSH) =
< 7wl

for No cavitahon

[ l\\”;.s 1) NOSH = G
C o, ST NPSH) v

LNP&H)A._.WMMMMM,J__ <
prettuns ¢ KE @ Hw jnlof 4o Ha pump  aboye
ef (Nakey. (- S 0 meawae of Maxqsn

wd  \Vaporizakbon and  henie (avitaron

AAIRRECHL S
g

—g

E
f

!\J.Ta T - Chantes of Cavikation

r"‘.» Swscephbq.hh; |
P \" %—H)—rﬂ,‘—h_dgddld LU MAJ'II.A-FC(\'LULIN b
r’ Thoma's  Cavitahon fackor (o) R
gy . o= NPSH TR
= hin —

2 for _no convikahon —so __—_____
_’.3 Cyahical Caunkahon ,Eu!'nr = ‘F(N‘) ________
-2

= .

e

Scanned with CamScanner



1

o

221

l} ‘
ADDDODE '9.1 epeoePPORRR SRRl

—_Muh skage pﬂmpmg T L SIS e xe
IRy )ﬁaumpﬂs_mﬁge_mﬁ;_—f —&Y’Wﬁf Same

o L

~—~8 H it L
—( Punp —5—(’3‘”‘*’\ i
)

Q m =i
D= po-oF Pumps T
:-_::;—:- Qh:.ba.. e QsquL _
|4 A o % 3 = BN B =
Fal
1) pumps In_ paralle] - ¥ S

cmT <y < Y

g
|
|

— o = N X s/nsle |

e i S S T IR R e ‘H—"‘?N‘ - Hgingu_
SP?(iFic. Cpeed {NQ

;'ml h | (ol _SI.EDJ-]-QY—EU"UP $o rediwcsd ff‘L .
__Sue__&bnl'_d'_hm&__dmﬂr_LQQ Uguwid _per secnd
againsk & _head of [ m.

L nndihon . max:_ € FFicienu — A T Sy
.!:"_”'_ = (onsF & e 3
AILBL —_ = on ¢k =
N ND>
__:_f... = Longf s
N!DS

Scanned with CamScanner



N
=
e
i
s
=)
il
T.I:

& AR A SNE v Lai®
kst B e W LD, .
' - R, - mg'/_c, ' Ha = IM

TTITIIT

in_YPm

8: = Dpisharie in m[s LGt]s)
3 P MWH_Q_M n (m)
ifc Speed (SBaPe Nwmébex)

17

}

ro Ne=  NJa N~ rad/s
— (L9 Hm) ¥ Q= s 9
H_EI — l H m =~ M
l 0 o pump , Q is faleen
< M(‘! L0 fha-mk/uﬁb( u}'\le
—s) for <arerump_&m_=cuﬂs}-
=D Ha N* SE 1 Tl N
2 QAN qﬁ IQ @é" o

P ot N3 /L& 4
2D

Scanned with CamScanner



Fm: T——— = e —
——0peYahng characleajshe Cunnte
—————

ITTYITY

‘ .
| |
|
|
|
i 'rr-!—o
[

g
e

! |
]
-

i
z;r
$17) -,:.,r.‘:

D‘nmma

—BefoLleaﬂmg_prump*_LLs__mpmM_md _SuchaD_PJQf__
_Mmm_m_um Ho Yemove any am,or 3% o

J

]

_Mﬁw.a.. _pump 15 closed.

Que: 9 wnMifuga) pumps Liprked [0 parallel lw‘zh_a__(mm.n
delivery head of (BM- fiysk pump  delwvers 9p gjs &an

TYITIY

efficienuvy of Goel, 2™ pump delivers bo A< @ an
effidenuy of S0 uha) s overal) effiuenty af .
C?ucl—em ? ) T R
A) 62-S {- e, TSN
pY) 55.64 g
glis o - L
S - .

i

Scanned with CamScanner



Scanned with CamScanner




-

-

gy B

Lo
)
c
c
@
Q
1))
S
S
@)
c
=
=
O
)
c
c
@
8)
wn




oo
:
£

\Vl{ - g = 0-225 et CIY o B g
2 DB 2. 1uX D i D DTS
7~ 173 . i TeE e o R SO e ]

hanzy s = 1054
379 -Vw)_
Miva= 24U m) _ e A e

L T T G e N U P

“ 98]
4| A F W EE 1 BLebly|?

S R 3

13427 ~
Tﬁ) PyesSuAL  vise  QLuross [mpellay”

AM&“'LIW HIFNO) B

Dl \I'L D z 1
L Y e N +%+Z;W+"*ﬂ
2

\EEddbbCdd

V= V= V=159 mis .

Na= Vot Vg = 3vagty tosqz‘=3w-qw}j_a__
(2P); = 6584 m- i

D)= DR 5p)

Ism = 65-81Y ,*_QDP)t J fL\P).:LIq‘lCIm
= e M B

,q-waGWGUdéU&'J"I'r&wy

Scanned with CamScanner



13427 =623 - by ¢ R

e 12.0¢ o e
B0 SRR 4 e

Ea.ug,.—. Vr, = [+ SG2 __:W_ Sl
U, Ua/> B

'B.r: y.83° =
e R pump = p?ﬂ H LR
n

'»

IR EERY,

v

1
B G | |
0000000

PP YYYEE

Scanned with CamScanner



ce

uﬁﬁ/

RecuPTO(ahniL_
/‘F& 4  Deyvouy~

NOF-(onhneow?

ot

RRERTEIE TRt

— T . _ ——tpUTFOSTIORNT
o T s - U
: MW(:B)
e T T
*H:#E;;—’/T/ gAY 2
f / I Q{ y & —}) B, Angle Tu

el pJon-pafrm
bul- {enpnedn -

| 4T
| S b
- | A %" IRE)
. l r w T

i
s~ - 3 Fatd B 1 g

PLump
E
+ K
A Crank
el G

Scanned with CamScanner



I

:::__:':—-'_

ﬂ_ﬁ_.--h_____ﬂﬁ_.ﬁengu thme et B A

Y - YxAank v a diug R e

Sesen

L — Shvove Lengha e o N
A—_pyeq of .{uUnde{ T
Ap = Area of [onnechna L B SR o
Q_—_ Avea _of PIpe -
1 — lengis 0f PIPE . .‘]

/ln YMID)’nrahna pumps_ox + Ve disoja(emenr mes PDqu'}J._I
f‘fanc,fer i5 aa.nmobsbed by _changing Vol 0f_a (u,t:a.ga_____ﬁ
_masS_QL_Qm&L_Cmtmaed,_Lawhm_ﬂ&_pumLBMhmm’f_ &
djcplacma one of jt's  poupdaries . This__[ncagase in CDENJY
.__.La_mEDLEE_‘.ted D _Hhe form  of Yise in_ §tatic pressune __.'7
__Retproahng pumps__dre Suatable  for Dumomq smallel” @y
' b (8L ul) | .
fr IS__ Uted _ID__oil rhnllmq operahon._and in_ (DDUYele punfx
ab drks @ a  low (peed of 20-5p Ypm _apnd hepte .hl

.t chmL_LLMJag_MJg_m__HemmL oooor._©=

A Nbell dyive is Used 4o Yeducd e Tt N

__uhm_cmk_mtulm from_0- 180°.  Pishan__moves fyom
AT (gmcr_ﬁmd_(.mmm _op( loukr Dead tnfer). :I
_Pressure in the cwlinder hetomes —ve apd Sen c.
ok place T
__As_m:_,mnk_mmm fromm (80-366 _Tiston @
ﬁfgm ODC — roc &

nlnl!
f

LY

___,_onz__sm_oﬁ-—m;hn .r_«i’_,kwo Sicles Plshm &

e —————— SN T T PR

Scanned with CamScanner



}) Single achng

H) Douhle Athing - s
' | D\(thnme is_poN-(onhorRous

A5 el ax HonN- Uniform Lshereas in Doukle

w&ng__pu Dystharge (s ConHpeoUs @ Ru}

Aon- tlmﬁﬂ'm

POler [pput 0_RecCipyocating pump
me—mmbr e
+ | o g
R

7 !tl’t’ﬂ

f

—

D
IE
0%

. 4 . .
s b o1 HOC0Y r1da POQWE AD NadiIVESy

g & F i m’ - 1\;3 {M)E* ka) — Hhonvheal )
— 60 Y

P for DDUle Alhna

F QL—N—{—H-MJ.—M’\ e e

E ; |F Ap 15 neglackd S Lofle gy ___

P Ay : RESEE T~

Qe S IS g

& = -

bave noY  been Conctidered

—\Ve Y
SI(P exeen 5351 sup Loffivent of Drstharge ( (4) i
- gl}' = w : o <.
= R —— .
: Y o)
- ; = QO-M \“ ges
_ Qu % QG_P-—-'] =V

e
N

Scanned with CamScanner



¢

W

&
__—ve slip ocrs ,When Suchon pipe is |ong .delilery pipe ¢
is <hork and  speed OF Yolhion ishigh: . @R

i0_this Cage  rnerha force (0 Suckon Pipe-_’,u.:ul*bﬁb 9=

lange 0 Com Parison. fo_ fovce. oulside dzhneazy._yawe___.l

dus o phich |, detiveny \Jalze Opens chefme Suthon
e P s e o binidcis puhed O

\al”_oF plump e L L ey
__Effeck AF atreleYakion of piston on \elpty and presstuk o
_in_Suthop and delieny  pipe — frdpe g
. E-fY e
: : L 0¢

= Displacemant of piston — At ¥ .. &
= XY=Y(sO w N = e |

= Y- Yytoswi v R T L
67 L
Velothy of piston s \Up=ax |hs - e o
. ﬂ— K BL lk:t*———’[ __,‘__..__L_:;_?'Y_ <

= (22 L i T

= S N Bl &

e =Y na h ¥
- e,
9.’—‘“6\*- - - ®
Bl G of THSterr -4 L
\IQ.LOC}h( of \Naker (n Wﬁnder & \('adgl'n Wt ¢
_Velpahy 0f Ilaker in pipe [V) = s @
el - .. 00 @
‘ - i
A 'V-LA) anm{ ..-_..

Q

T ..‘!
yosinwt ) wr

Scanned with CamScanner



rahon of Waker in ppe

)
A
X
D

&
;g

mass of nvaker wy pi

R*—-—__ - ® #a7) x _;‘2"5‘\}'1‘{3.55-3{ "‘:‘-_]*’XC{. _______

B a

k ID-:-_E.A_IQAI_)’LU"(Q_SMI' T
H= P - A g 2 ) - -

} a ?q — = YW osw t ;

: e —zi.é_ vw® (osiot Acenrahon head -

=
S
g
B

R
3
g
z
y

Veloaty of kiaker inpipe  Awdcrahon of

B

INader o pipe -
Begining (Q=0) O MaxX (Ac”)
M{ddle (€290) Max 0
tnd  (©:-130) o) Max (retard¥i

— oy

£ efeck of Vaxiakop ip \elodby in pipe 00 frichon in pipe
: r i

VVIVY LU
*

( 05%esS ID Pire =

> (hg —244
£ = frichon fewtor e
> . L‘-ﬂﬁhﬂf oipe V- Veloahly of Wader
B d 5 M pipe
;

Scanned with CamScanner



—

: ol
@

NOTC_ Cffect of  FricHon head is max: @ middle B o
CudHon Sl—r'ntf_and Maddle of clll}\fezgf_&@ﬁ}__ -

A@tpy | iac}fam — _ﬁ__.‘
S e e 1 ahobute pressual | whindey ond  @"
_ g 7 o 1

Shoke length e Debiveat &
e AN & REARASEs J - 30 iy L S '

AbsoU \ha
A | = =
Y - hjl 7 —J f f | '
Mcamq punp i lé—-é%——m‘x o % K
——p= ) _ shoke = &
L Jdoal gpdiatoC diagome 6= g
= PaAN | (he+hy) R
VR ..
= KL (hsthy) , _ , Sn . @
= Kx Brea of inditaby diagam oy P
@

Scanned with CamScanner



Scanned with CamScanner




o o anon 0 surion ¢ Delivery pi Dta?mm i

——

N = AT T

Absﬂ‘*‘fge_{ T ]
SR ha \

UA
— e —— — — == e # e g AT

:
j

JJJJ.!-MJJ-MJ-MJLS 3

il
[P
L
A
5
i

power input to pmp = [ x Area of ndicator ciagram.
r = KoL (he+ hd)+2~ {hrs’)..’.}. £
4 i -3 W AR

D N N
=PI hh T

_b'

(hy) m"_—?-'-U’laJ
* 'ﬂ, DthD"‘ dur

‘ +o p;,iinn 10 Suthon & dngdefw pipe
———{—*-Thee is no_effect of Fickion heed an possih; hJ?L

1\\:

n.r

t—FFec'f oF Acelevabion and Frichion (n Suthon and g '..-»e,»v- . "
fpe 00 ipdiqamC Diagrap T———— = ﬂL“'

o AL —

Scanned with CamScanner



Scanned with CamScanner




by of Listiid eniering the Cotindor
-MM_M@? This ’““"a"ﬁww -

.bLSugplu.d from auvn \esselin Hhe NUpder <o

ofF quu_H pnhanna the Cuchan DnDe s less than . :]
alerage. Sin (angd IS flowing e With an AWg.

— \elotly in Suckon p;pe belpw @ty Vessel . poxtess @

—Quankly oF (iquid eplering the  Suckon pipe iy be @

—

[ =

Shoved _1nto  qir \essel.. _]hdo Stored  Uauid Wi be Supplied
Aun_}ng Ryst harg OF _GQuthon Shroke ‘

g"'n{ﬂar phemomena ACLUYs oD da(w@N Cde . :
S::mchnnc vfE Alx Vessels. e

=——

() Chapces oF _Cavikahon gye (educed ( T

\

&

R

_@_Pump_(a_n__beu_D_@ hlthT Speed L_,LQLL__ ;

b Hhout claner of (Mlkslhon

—AMI&DMLLM:I ke |ncreated | .__: .“*

o AT it iy .“-

u\ Y AT A — =

<o UJ’I N ) = & T wew

% Suthon_head can ke inwreqced &t
Unform hicthavae Cab _be oktuped |

@ power  yeq. \-ommo Pt pump 1o Yeolced . Lecause of __."
redUhon & in  power ¥eq. 4o puercome  Frichan [ower. s
—for _gingle  Ading  pump ok Saming (0 Wk = 84.8 /. @
—Doubls Aking  pump —s 39, 2L

— o
L
Q

Scanned with CamScanner



Scanned with CamScanner




