Hindbookcenter

- GETIT ON
| b" Google Play

Hind Book Center & Photostat
MADE EASY

Civil Engineering
Toppers Handwritten Notes

Hydrolics Mechanics
By-Manish Kakkar Sir

e Colour Print Out

Blackinwhite Print Out

Spiral Binding,& Hard Binding

e Test Paper For IES GATE PSUs IAS, CAT SSC

All Notes Available & All Book Availabie
Best Quaity Handwritten Classroom Notes & Study Materials
IES GATE PSUs IAS SSC Other Competitive/Entrence Exams

Visit us:-WWW.hindbookcenter.com

Courier Facility All Over India
(DTDC & INDIA POST)

Mob-9654353111



~= Hindbookcenter

GET IT ON

P Google Play

ALL NOTES BOOKS AVAILABLEALL STUDY MATERIAL AVAILABLE
COURIERS SERVICE AVAILABLE

MADE EASY,IES MASTER, ACE ACADEMY , KREATRYX

ESE, GATE, PSUs BEST QUALITY TOPPER HAND WRITTEN NOTES
MINIMUM PRICE AVAILABLE @ OUR WEBSITE

1. ELECTRONICS ENGINEERING
3.MECHANICAL ENGINEERING
5.INSTRUMENTION ENGINEERING

2. ELECTRICAL ENGINEERING
4.CIVIL ENGINEERING
6. COMPUTER SCIENCE

IES ,GATE, PSU TEST SERIES AVAILABLE @ OUR WEBSITE

% |ES —PRELIMS & MAINS
% GATE

» NOTE;- ALLENGINEERING BRANCHS
»> ALL PSUs PREVIOUS YEAR QUESTION PAPER @ OUR WEBSITE

PUBLICATIONS BOOKS -

MADE EASY, IES MASTER ,ACE ACADEMY ,KREATRYX ,GATE ACADEMY, ARIHANT ,GK

RAKESH YADAV, KD CAMPUS , FOUNDATION , MC—-GRAW HILL (TMH) ,PEARSON...OTHERS

HEAVY DISCOUNTS BOOKS AVAILABLE @ OUR WEBSITE

Shop No: 46 | |

Shop No.7/8
Saidulajab Market
Neb Sarai More,
Saket, New Delhi-30
9654353111

100 Futa M.G. Rd
Near Made Easy
Ghitorni, New Delhi-30

Website: www.hindbookcenter.com

Contact Us: 9654353111




W
b | _
ny Hydrawlic ~ Machines )
y
d ‘Flow in motion —— Fluid dynamics
) , | _ .
b
) ; !
' :
, Classification of hydraulic Machines -
) Work is done by the waker (El--'tur-bine)
)

)
3 !
Head Race - dam
Exy W’-——-L"\._———f 3
) . =
i Penstock
Tail Rage level <
Hydmulic Mechanical shaft Electric i
Energy ~  POWer poutpuk . Out put
Turbine. I
Pump:-

Work is done on the: water ( Ex- Pump)

Electric  Mechanical shaft  Hydraulic
Erergy —> power input i Erergy
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Th Generad -

Energy (Toult) ' Power ( Jouke [sec) Work done per sec per anit
' wiight of water Strifing per

= - maH
_*-T“QH " Sec
L,

- Work done persec

W

= FX(X) Lmkdme n'nc‘}

(Workdone)

=
€

" Tn General-
) Waker
Ric 1o Newton's 2" {aw —of ----mt‘;oﬂ.,

' ?:\’\Y]Vz-—l;nv_l -

Momentum - 0f  Momentum of -
waker leauing per  Waker entering

sec. per sec.
= mass fFlow rate actually gtriking over vane.
¥ - Force. applied on the waker by the vane.

- -
Force applied bythe walkr onth€ vane =-F
=V -V

Tn Geneval -

i b
Pigtoucne inlet of vare =1

exit of vane >2 .

SRS |
®

ff\ = absolule ” " vane
V. - Relakive = » \Woker

fy

I@;
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K

Jdozzle
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\7:2 = Relakive “ n o Waker "

—

W = Abcolute velocity of water ok the exit of vane.
- Abscluke ' © \ane

I
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V, = absolute Velocity of water af the inlet of vane L
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NO Shock condition - 5] ¢
)
)
|
)
l —
) Vr, & Vi, are tangential to the
i ~ MVane qeometry at inlet & exit
3 Fespectively . .

Impac{ 'OF.,_'\et -

Tn General -

level-1:- Stakionary Surface -
~

-

/3y

Level-2:- Moving surface :-

Level-3:- impact of jetdn series of Fflat plates -

Aim -
Fy > Max .
Fy >0

S
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-evel-1*" Stakionary Plate = |

Rssume -SMOOth blade & if there is no. erergy loss inthe Flow
becanse of impact of the Fluid jet & the differerce in elevation biw incoming
& oulgping et is - neqlected, the ber nawlli eqn irdicates that the jet

Al ove on & of € the Plale with same velocity.

)Jet strikes normally :-

4 -

sy, = dia Of jet.
" a=Cls area of jet.
[=fav,]
~to x-direckon. - —inV-direction

Teiwe o || 89)]

1

. -fav?
Assume :- my, [F" _?q l]
Smooth curface © - Resuldant
. Va2=Vi . : 7

Fy =0

Note:- T€ the jet strikes the Flat ploke, tnen the resuliont force

always acts in the ‘normal  direction to the plate .

2) Jet Strikes on inclined plane:-
. MgV

(gssumc— smooth surfate - Va=Vi)

‘h: ‘?CLV]_
fn  N-N direction -
Fnz MV, SiN® -0

[ En = fo_ VFS“")G -J (Resm‘)
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in X - Airection -

FK: FN Sin®
[F.x - Pav2Sin? |

#

Note : - There (S Yo force acting in the tamgential direction to the Plate
So, Fy is the resulian{ dynamic thrust exerted by the ‘Iet '

Force o.lonq the plate Hanc&e_nhal d.xrectlon)
mVLCOSG- [mnv +(-rmg Vzﬂ =0
| ?aVCOSB—{{'Qg\f_—?_QE,\!) o Y ™A fQa

) - . )
~+ Applying “contihwtty -

ri"-zr.“a.*ri"a _
Q= 0Qa*+Qe — ()

gy eq-(1) & (2)
Qa* Q.. [l*COSQ]

-Q "COSE

Guven -
wt- of Rlate = Mq

Leng th of plake = L

in Y-direction - (3)

VR
e,

py = FNCOSG .
[Fy = favisinecose]

m=fQ

h:‘B 2 _fQB :

T(llii\’\q Moments about hjng(,oy

MgxL L Ging= Fyx 2
Cose

Fa = r-nV]_COSQ -0
Fu= PO ViCosg

Mox & 8ing = faVvCospr A
2 : Cos®

2 fa v«
Mq L

©= Sin™'
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3) Cwrved Surface (Syrhwetricfl”

(Adack at centre)
ms= f(l Vy

T X - direction-

5 = 10V1 (14CoS6)

In Y-direction-

L
weve o [0l

-

f) Curﬁed surface (unsy'mmetrical)
(Pttack ak tip) |

. T\h 3?0\;1
W mVy,5ine

TIn X -durection -

In Y-dlrec’cior-':-

Fy = dV,Sind - MV, Sing
Fy = mVy(Sin® -5ing )
ey = fav (5in0 -Sing) ]

Assume - Smooth Surface - V,=Vy

Leve\-2 - Moving Surface :-

L) Jet Strikes vor mqlhj - Va

=
=

AN

Vi
p—— €
W vr |/
-(-—"\-:}Lkz
vV
\.ir‘,-‘L 2

| | [ Fx = fcwf@smmse)]

F,‘:r}\\fl-[_%ﬂ_vzcggg +(_%V2COSB)]
= Ey=0- [%v;_?{ne-» (—._g_b,/VzSins)]

Fy= MV10080 - |- mVaCosp]

YFx = mV; (CosB 1Cos®) = Pavi (ose +Cbsgs}]
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2)Jet strikes ot inclined plate:-

| M =faVn, . @)
TIn X -diré&:l’;ion iz Th y-directlon - |
s L A ¢ e 0]
(up=uy) £, = O
= (V- W) S

- ,\ _done per Aec by the ie{ on the
‘ptm y
Vy, =(V1-ug) = FexUy

{Fx sfa (Vi-uy ] ; _-i’a CV'“'\zui_ ;

= $aVn, (V1-Us)

Assume - SmoeothSurfice

V'rz =Vr1

Tn N-N direction :-
Fy=raV;8ind - Limu, 5in0]
(uz=uy)
=0 (Vi-U) Sin®

= ?QVri (Vl-ul)sine

(Vrzzul-ul)
[ Fy = $a(Vi-w,)*8in ]
in Xx-direction- ' - TInY-direction -
F, = By SinB - Fy=FvCosB

2 .,
Fyez fa (v w)’Sin?g Fy = fa (Vru Singcogg
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Tn Gereral -
Single plake -

W= UW=Us

o Pelton wWheel :-

y

Top view
Ry>&

W = WRy Uz= WR,

= AD1L N v = X D2N
60 60 ~

Uy >UWy
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| Single Surface :-

n."l = !\J&Vrl

x.-direction -

1
b

Fx= 1 ViCos « - (-mV,Cosg)

= m (V,Cosx+ V2Cosp)

y v

[ Fy= Tﬁ(Vwiwaz )]

Tn Y-direction :-

Fys mV; Sind-mV>Sing

= M ( V;Sing- V5 Sin)

[FY =m (VF_L"\’IF:L) ]

Work dovne per second by the
water let on the vane

= Qe Viny) U,

Work done per sec per unit

weight of waker striking per
Sec

Fu-Ug,

7 ?ouf.l

= m vaﬁvwz)ul

£5)

2 } Vare Angle

&= the argle ak which 1ét' SErikes
the vaneat inlet.
Note: - For Reaction turbine

« = Giude Ivarw_ angle
6= Angle oF deflection

V= velocity OF whir|
Ve =velocity OF Flow.
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Efficiency (n):-
Work done per Sec
input water power
favry
C 2 m (Wwgt Vi, ) Us

. Z
‘;_L. Mrozzie Vi

!

'?QV_L

- Fy=mVe- (v, Cosast)

T-:x B} h'ﬂ(5.0+5‘oCoS'2'5')' N/N/s
, % g

=332 N/

Fy =0~ 1oV, 8in2s°
~ _ :

Assume - E‘f_ - - v (50 Sin25')
" smooth surface L WG
V= Vi . Fy

= =215 N

vu‘)z = VFZCOSQ *Uz_

E_X_ P50+ #:19) = B0@e25 - 20

g 9‘1% T 719 mAg

50= v =Vwi
————

-_-_‘*—_—__+ L3 O
20= Uy Vry =30 FY: m(%LhVFz)

: Ve, = Vr, Si
B . pf(-12:68) #=TaSp

assume - smooth ma g  308in25"
V\‘I_ = VTZ

= -1-29 N/N/S
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& - =
SiniSo” - Sin(18o-(1s0+«)) -

]

Q-15) 5 o ekl
:93—61) Vi=l5mjs . Frictionless vane (v, =vy,)
' uf U‘l: Sm/S
' vy 6= @

i =120
 determine -
) (=2 257
" \Work dore persec _ »
) : '
maq
- _' - Mt —."" CEaiiig
i
) - ! |
ok Tnlet
' - NABC ;
' - Sine rule
Vil W

s )

Siniso Sin(3o-«A)

(o{=20-a°] Ans

Vw,; = V; Cosel Vg, = Vi Sing
= 15 Cos20-4° =15Sin2y .04
Vw, = l4-06m/s =523myg
\/rlz Ve
Sing
= 5:23
Sin3o0

(6)
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At fxdt - L ‘
VFZ,: _Vrz@.ihﬁi.
=lo-46 Sin3B0
= 5'2.5 m /S

Vb\]’_= Vt‘z(.OQ @- Uz
= lo-46 Cos30 -5
= 4-06 myg

VEEUVW; Vg

S = sy (5.3

wWerk done per Ac Per Unik weight of waker Striking ber sec.

= ﬁ’\(.\d'u)l’r sz!)ul
ks

= (14-06+4-06) 5
9.1

= 9:2zm Any
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Tmpact of jet on a series of Ffiat pate (¥)
. : =
_ o |
Ruﬁr!er b s
Uy
V
5 & 7 @
N T
LL1 i "2
7
3% > U,
4 v
. L"»"rz *
ﬁ\; > = (= :u :
- ) i 1'2 ul 2.
m = faVy

i Fx= ani_ (—2-‘-' u2+—2mU2)-‘~?\

(Up=Uy)
Fx = m(Vj_‘Ut]_) !

Work done per sec
or — Wy
weyr .
Ruhner Po S P W
Efficiency (n):-

Work done per sec

Nz inpuk waker power

faVy )

:\ m (V-

‘12' nHt»tozz'u-a Vtz
J'f’cwl
N = 20Vi- W) wy
V2
for Max n -

dn _,
duy

d K zwyul)ul.l -0
Ei_U:]_ Vi




