LECTURE NOTES ON HYDRAULIC MACHINES AND INDUSTRIAL
FLUID POWER

MECHANICAL BRANCH
5" SEM

MANORANJAN BEHERA
ASST PROFESSOR
MECHANICAL BRANCH
GIACR RAYAGADA



L/

H\\B“‘wmc Machine, |
dvaulic, Aftacbxi’nq, ae 4 fred ot T, madifne whtch
wests et they h dravtlic ouivgy. &/ilo MLJ\M[@J__
s Hehoricl i b hydvaellic energy . Y
7 Fhe hydrawllic Madive. whldn onverls Hydvaullec
© e vily, Cnwllo medhadiod Euer: whi Y can\/qf"@/ {
_‘ C o led(esl QM;«@U te calld] Turbdnep |
— a‘ﬁ,gh z:(a.u,wc_mauwrm, Ilch ConverTe Medhauial
G o P)Jdmww‘c, m% te catiled {0“’“‘165 .
TURBIN ES' | |
- Tesbineg, ave, defined » 24 fhe. b Tallle maddne, whidy
Convarls - The hydVellit esdre 2fo mechauical Eaargp
?’ﬁg, W wyva, 0¢ Lotk eh ’Tbcﬂmg an ¢l

SEannecby CamScanner



I 1 i
Scannedoy CamScanner



Cb_ \SSJFJCHTJOM Of TuRRNE

I+ Based o énum Convendon ol Endrace,
@ lmpwﬂxQ Turbéuz ! |
cﬁfcnwb TU%%

ey QWM&
g Cj' ‘w\’k, F d;?"m@jb@;&

. v g |
Inlakey Jd e Carnm: OU& Ob Y)Ozz,ﬂg\, PT MW f& C@HVQJ‘QJ
Cmnmﬂ%ﬂ evdo 1<f
Fey €'\3PVY?2, PY 5 (o %\’JQJ cw.gb wn&cc, &ILYM

-l ﬁg Watoy wax‘fﬁb\/av&, ﬂ%fm’-ﬂwuus
- | Pp&wc m CVIM"'O Odﬁf b '}Cu%é% -

|

“*fe){;. PQ@P‘OQ Tmrbé’mz; . E G i

v Modor Francds. T‘“‘E‘“‘* k&‘b\‘m 'Tww@
| { ?szo/kb ' g

byersore. and o B

Scannecby CamScanner



@ @cueal on dhme_.;hon of, oz

e . Y

C)TMMQI j'f(w ' Q%&Wdﬁ@

Tuvfzcu

‘ ’me -Tqu Tewhde
C> Ta «lﬂm‘”w“& (Pt Sl

ca:d\‘e" Tj\m W ﬁw %
- J;’uﬁw&g kgobwr)o:jl& Cs' a/‘“:hd V&OTQS

buek gy

f

|

1

,

{

-
| 5

.

i

!
r
&
i
1

Scannedoy CamScanner



Q’l&u’ Flowo ‘{urbg% P L{p dorn Frands b[m%lj }

wator Hap Thvough The runnet € b
| '\mohal divedtegs bk L én T deveckon

| & Jo Tw axe 0 *@‘TOA off Tunne ¥ r‘f
“. Eaﬁ M xeel flaoQ rhing, . tg L i
| Ex Modern Francic ‘hwhmg o J

‘i‘. (& AXF@—Q» Floeo TLP.KLQ_}(,L C kmpar)“lu\ffzé’ mkyed 'H"'Ul
%ﬁ b dm? Hoz_,s-g Wm%fjh vy § pavalldfy

rheu, ?S %Mn ay Q;«d

!

.....
R -

Hrgkhmq{%w&w H?&BOW, CPQX]%OJ
Mol cm o] Teorbdeg CgOmQH“LZE)Oﬂ(FmO&w)\

TUNUY

b [moluad  B<G0m KePlas tegpy, —
‘Pf ¢ 3@ it %L i heool Ao dtehagy
“UBIg AUl Mﬂ; o o i &Gﬁ% @%nﬁkﬁﬂ

M&;& v m
L@O i /LLWmeﬂ\m Kaplan:

Bt = e | it . .03

\
ScannedJy CamScanner



\_,‘ e ——————— e , ) :r
L | | |

Ne = NP

"Lc Squ VCS Qlop b T J}N’”{ homo &

Ycbing, dilivar cwwt pordeg” condex it rfﬁl

/“ loew Jfoeul}‘ ‘5‘“&4 fw%auz, Q(uUfon -

C,) S‘Deub( ‘Uw/{ ‘Tm’%—cu F’l"m‘g_() X
(v ﬂcgfﬁv Jawﬁxcﬂ f“”’*’% @/D

Scannedoy CamScanner



G[ﬂf;“;o ;f Rog ot WW

.,'} | ) ’P

= o, %\"Pb
p - Poar dascliped

"ﬂ,\, bupoiqwob,ﬁ-&( :%io%:)t
: V\\'P; ‘DﬂOIQA’JQH) . Pgog%‘rkw ’

phoo 1 = welgtl of Mnrdwkua\jﬂ{%,bgw bm;?

= 098 ) G- Yolwy OD Qo [<op |

: . SRS
- i " 1
e b T A T e I e 7 e T2 T ‘;i

w0 W
Tuwa IS = _‘d— C\I-—L—fo ?;Z,J\IQ‘

Scannedoy CamScanner



7 — | |

. Maa,m&aﬁ Qﬁﬁuw% U) ’Q @

) ¢ au.scml T&(\HW \% & &/
i g%f ?,if)“ able, of Feo gjfjj
/ Frhifi ) tz@ F&LVJWW
/ Wmnub ?ﬁ‘”e’ FMQX i bz
7 W wa‘ wbmdewcaﬁ lo%ao ?_
g dc Q b@\m\f\g/ \743“1‘:0)’) ' p
' ,) = Proer aveladly, i fedoe el
k Paamr dovelifpes) o el
V olandn Q%D @5@‘
No W &
0 . ~Nolawe ab (.é)cq:!ﬂ'f %&%\(&W@/
Vol ofy e S‘L{DF‘&WJ %Mh&u
Qleng b
%fij?o wm ”E% el e SR

e, Vot veemer g T @
i ; h @Méfi,

Scannedoy CamScanner



Scannedoy CamScanner



L
vdﬂ)u{}f .T“Ura-!\(citu an/d Norkc{ou, Fos Peldon mﬁuj

Ihe, gf oy caalor ke Voc buckef o] fo 2plifos
%J\u‘ wh gl édo koo paste o Fleuse pa :‘%

WQj Mﬂl@w& ‘jcu ’cnn,erfufﬁ“cﬁ vnc/[ G s

die Mﬁb‘ & °0Lf"i an/d oteor
@u&,ﬁ& s, a,;tuﬁ/o 2) ﬁ!u budded “r b_

o 2dd VQQOc.ch m drawn, ol Yo S}OQJ -..

awd o M@Nj& ¢ fpawon

= o0 ot o T PR T m —

R

sy
D . Ao 0(5“\’7
\\/‘dﬂuﬂm o s W, [? d M(rﬁ
(\MLM& Vanls = (o0t sl ,Ji
U w@v ?‘%VM&, ;}g i W Vo 1&%

Vdnai? b Vtuz, \/tﬁa & 3@@&
.,\fqu/aﬁ- noow Od"u‘v‘

Scéhnecby CamScanner

R



- &
L VU&M}& ,Aﬁa“@,u i e o b, sﬁ&?ﬂ(ém
Vy‘, —Z\{"'u'/ -~ VIF‘(JQ'

Wee Vo,
o by = S@“_\/LC‘@J.B
= -\/€U)\

Scannedoy CamScanner



PRM om-{-cﬁv\,*(wnu&’[’
g( 5 _?Q,\/ (Vu’)"—\ﬁ‘

t/\larkdoﬂds Qf condf @ug“ % dfe &Ybﬁém
— Yo, Nwjt s
WMQY&KI‘L’WD&

!

2_#\ y”

Dnt = \
- &fV,f&L’W()“L" C

Scannedoy CamScanner




LR
O 4 [v + @- a)@scp w] u

3[@) *Q“)C‘S‘P_]k

A u‘wﬁ L ba_ maximisy, i;’?f o givery Vi vﬁV,,.@L%;
,;{%mhy/o or 4, VM}O
gr [auy, ~Ac3)'{7

fL[a“‘V Au)/O

7

_ 5 ® kNf()
77 9\\/’; L]Cb _,
;Eg_vq e ]

”\ﬂ}d when

X elocy o <F e~
f\lr:? EBMJ@( wr )2 2[4, )[/ﬁm?)]«

i VFV’)CH‘&? CPJV

: 7 \a '
= “&xir(ﬁ@;b)l’r - ]«j—cgi %
- 2—

w

oMl b
ha”ﬁlmumo uu(@@ \Ja be;ﬁhﬁ% ipw\;‘ﬁ/f’

Scannedoy CamScanner



_E’C?K‘}O&M{ﬁf deU\MA

1 ’\/o,(uuﬂid z-D Jef et zwmv* V, = Gﬂ/a’lﬁﬂ-—-

Cvr Cochfycr et abwlauﬁ:o,%w

H- = Nt @D*‘“'B’Uu ’

).
5

oqq

S
by
-3

e A T e e
i L s T e -~ §
- e Vo ¢SS

, Gy of dlad & gt
g - Ftw velo JOD o g(r?ﬁ_/g_
43/569@47467}) ;‘% 0ys Jo oo

=S !"""_n :‘,“f‘»‘:‘.

e of buddy AT SFTLIE
E @ DE s [2 f‘:D -5 o m h

'of,:-v"..,.rm.".—."‘.«,A-._ R e Y T P ——-
Scannedoy CamScanner



)Qoéhai Flowo Re_qclfon Tarbdng_ | @

Qof\xaﬂ \W’Uad(gfoh\l'ﬁrbj’m P,y Jn, wd@@j‘lo@;

CU)’OLY wgﬂtl)&ﬁ‘cvxav }—aﬂaq’&l ax(y
a\ggnﬁn heidls Toousz 2 e =
x5 &,Q c’hu}ﬂ’f
o7 31; Tl cod“e.zf Hlowe fgom | @Am whmzf
M mulafeu——' Moa 1} MM

AT i—a, W ) K
muuc? “3( QZ:UWP”’WMQ\

Scannedoy CamScanner




w ol | @
OKK( h/(t bﬁ ch&lc& TIWO ‘TCWIQ‘”LQ*‘ il A

L Loudey bﬂ% Q';CQ'Q}? .j_e% | MO
o - , v 3

AL \/cud. czﬂluc}\ GQ{
?:wwbg @w@vﬁ;ﬁ O\) fvtoang xfamg

\/a/v» LC
i woedes .ng o\(% TR Wiavin | Vaune.
s by sl gnkion\ $od 2574

kg §
',b[OU:Q'QX &(Cﬁu" WWY, )4 | &
)(f’mM,Y AUes, ¥

Scannedoy CamScanner



Vel oudty, Totangle. cw/cf Hovkdaruz, Ob C})

'Ma&\ ﬂm %arfb{ W f

____’_____...—-

ot mw mexw%u‘ & ouwmr s twva, m

| | . o Ve ) L
) ( {SO’(Q.P Jb G n
%mﬁﬂ 5‘% woatey -.‘dnk“ﬁ’ PQX %_foo o) ofynerzLey k
ol R M b “74% w““ mcﬁ/b"
e 9 61’\/\ @ 4»09 iﬂaﬂ‘df |
Scannecby CamScanner




: i) ,\"\"\/ ol (I'{'(l"\"':\' "’\\‘;’ | At
.. W\Oﬁ, Wedo's aj‘ odw &)QV&Q@, a
o | o PRREL ‘5_\ . Ay Y
e J'”mw%@
W B Ty d 4

‘f_t“‘,). DV ] \U\,,\ \ \“5".
g o e S’w\/ x@@g@

- ‘ gl f ; Ej
i _rfr:f',i 7“\/‘*72, Hey ( VVQJ Q‘{ 3 |

\ N )N \
R \
' \
R Ly \ S

o 15 Y Wil g gy L’Vm ’f\/“’Lsz

1‘\

wovk doue. 4>emecm4 m/\ M T/ ‘(7 ‘

Scannedoy CamScanner




.—M——- (’7 —
l“:”' "COGzrk,dZM Féb’jeg on cdubq ~ 0% Wé;‘g\w
B s i i (‘ B = T;w § o

© f (ki 2 \| = fav, [V“’f%T\/w sz fu)
13 RTTRY (V2 . ,_)v,”_\ 5
B “(‘ jocu/ [Vu) cJR,'f\/q; w&

‘,.

R I BN "'~"”

ﬁ"mﬂ“w w#foW%+%

{ w4 \l”l;

l’w(wwu Fanu ‘;: fajv [V w, PVl [ | ‘“*»213%)

I VA
gtk le W R

(
5.9

am wovl,o W /Jemee, fau/ fvwce _.\/v@

\\\) IH\( H | ‘
fét\/[wL(j \juz):\}
PREGGE I Ml O

I’W’orlfvé(@wb jom% | f@\/ f Vumri\/w uj

‘I

'\(/{ ( L @L":Lf ’\ ‘ ['1(?(.9 ’;‘M; MMQL “ﬂ‘?{
Oy 1 bMJ 4

e rol @f“‘“ Ll

#@du

X ' =2
Scannedy CamScanner




Scannedoy CamScanner



