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1.1 EF TSwor Rauiat

Enginecr

Hydrgulics

—

- r#oduction

—

—> Hydraulics 15 #he Science +hat dems With +he behaviour of

Fruid [qu:tﬁd ot gases) When Subjected 40 a SYstem or forces.

— Under +his Sciences Wediscuss both the Corditior oF fivide

e-q. Static ¢ dyharmic-

Fiuid

=T

—> Fluid rems any. sub¥ance that Can Floia-

—> Fluid ore liqifds € goses-

"— T has fo defirie Shape oF H#s own:

—> Fiuids detor- ConHritiou SIP under the apptication of external

stress (Sheor"siress)as long. as i+ is gpphied]

~ SE@ETpe; Wik, air bloed, Mitk €4¢ .

- —

Reql _flui:l

Tdeal +1yid

> They. have Viscesi+y.

> They do not have Viscesity.-

> Trey have Surface tension.

> They do hot have sudface 4ension.

_y Corripressiple.

—y Thcormpressitie,

t> Al existing Fluids are reat Fiud.

— Traginary, Fluid, Not exist

> Densry Changes With thange in

= Tensity. does not Chamge With

pressure.

change in pressure.
—>Bulle modutus of elasHcHy Firme | Bulk- moduius of elastcity infinlie

——
—
mi———
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—> SpeGific gravity (o reltive density) ls {he ratio oF Wi denciyy
of Tiuid 1o Wt density, of Stardard fruids aF Stardard +c.'r--1per.r:|+u”_.

.

< pressure:

—>{oF liquid, Standard fiuid is +aken Water
— forgases, nowoonooain
—3 |8 = densi quidi| =5 =Y
 Wdenswg oF Warer| o0y ™

. Zensity of ang fuidl, €= sx Ew

S, Sprwred any, pfuid, Y= 5XYiy

—> Sp- gravitP oF Water — 1 € Sp. gravity of mercury = 13.¢
—"1F €p. gravity S< 12 Liquid. is lighterdhen Water:

— I Sp. gravis§ €71 Liquid is heavier then Water.

—3| 5 = _Mass of Certain Volurre of a Fiuid
Mase of Same Volur—e oF. Water, ot 4%,

© corpressibitity ?
—> COPpressibility IS the property of Fuwid duzh Which ps vmume
Changes by applying, pressure .

— Eﬂmpesmbzllﬂ. = A
s o

—

k=3P |— Change in pressure -
'-%E. ~Volurmetric $+rain -

i

-3 [m=i s.qnlmems%m- Volurme decreqges t-m{. IhCrease (h pressure:
—> [Uni# of K : NJm? (Pa) - @imerisiong s M~'4-2

e

—

—

e ——
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e s )

é\ surtace Termsion () -

— surface 4ension is 4he force per unit dengin acking’ th-P. imiertace
“of liquid ¢ air or ok dhe irtertace oF 4uao ""'"'m:c:b!hlrmxv‘-lﬁi liquids.
—y Surface +ersion exists for lnetuuds oy
— Tue +o Suface +ension diguid drops becore Spherical-

—y surface of liquid behaves’ ke elasticamy Stretched membrane.

— Tenshe force AHNY ih the interface of a liquid ¢ gas or+wp differend
iriscibte ihuids-.. ]

Trternal Pressure due to surface Ternsion

.1-
@Liquid Di-oplet ' _ E—E-" e
—> TInternal pressure nside a liquid droplet(p) = ‘H_T 'fﬂ' ¥ d
® soop bubble & -
- TIrternal pressure inside a Soap bubble((P) = g_.f"_ -

@ Cylindrical je+ of liquid - u
—(p=2& Pressure

= ¢ el ed w&m;mn

@ r.upmuh-l-g;

= Capiliarity s e Fise oF Fan of liquid inside a tute of Sman diameter.

~ Capiiary, is a +ube g¢f diameder less #en Grmr.

=% e unit- of Capnturﬂaa {¢ rmm oF Cr—.

i ':l:+ 1S (Caused by cohesion ( Surfacetension) s Weu as Qdhe Sion-
*Cﬂhesmn Force 0F ariraction bet™ molecutes of same liquid.
_%_Fj_d_l'iﬁlﬂh Fotce of attractior betr motecues of liquid ¢ Sond, boundary
=¥ When on | Tan, Capillaty kise Occurs. (¢4: gloss<P
m;::;:: ; L::T;:B:d::::: hi;upigmg, ;:occwﬁ: (e ;Ii': P e
m“m #he surfaceof glass =
:__M_"’-"E"H' does” ot mc:uﬁuace o'{-‘ gtu 55-,

e

B
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— A o e
s N O 3 e —
—‘t—_ﬁn‘\-‘m._ ; = -Vieroury—. —

HY, c“F“““"H* “l‘iﬂ Fig; Capitiary Faul

Expression Foy.Capitiary Rise < Fau
—> Capillary. rise or Fan,[h=4ecos8.
- T [Ereme 17 I ISR " Hn
Where: & = Surface tension byt el
9 = Fngle oF Corrtack = o° For Woter:
= 135°-for rmercury _ 5 :
¢ = density of liguid " il
d*= digrmeteroFtbe :» ! - L,

Factors Rffectimys Capinarity
O Copinarity & Surtace tension. K
@ Capitari+y & 1/ YA

® (apinority, o 2

@ Copinarity (h) o __ 2
diar—eter of tube(q)
|

@vi :m:f-t-;y
> Viscosity is Hhe prupeﬂ}. of Fiuid due +o Which ore Joyer of fuid
Opposes rotion of another.

-~y Tt li’lm—-ei*hnl'ﬂ-:cﬂoh of Piuids itk
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- . % i
= e il 13 &
4 " b el AR
= b = s

Newton's Law of Viscosity, ,
— T4 States that " shear Stess is direclly. Proportioral 40
Velocity. Qradicnt

— Shear stress & Vewcity. gradient,

or, T du l;.dg ; D

L =1 "
v

d" /‘i
oF, T = Htj_uT__ _— K r
ﬂ:,. - "”"’fff"l:rrr T rr7ry

Where: TH= Coefficiert of dynamic vii.-u:hﬂ]]. Tupes
@ Dynarmic Viscosity | viscosity (1) —
Urit of M |
@ ST unrk of M

We heve: =T = Mdy = N/m2 = HPffsec

dH} o
o N/t = M/cec Sy | M ="NXxsec 42
® C.tr.s urit o
—> Poise " 1 poise = 1 dyne.seC _ g.q HeSeC  — g4 1 X ST Ul
Crmi2 mi

—> AINsec/m 7 = 16pbise —3 [ST Unix = 40X CiGr.S Unit

@ Mks unig o i .

~>Kgor ka{' o+ Kg Force 1h place of Newton.

— ke Know: 1 Rg = J.HgP = 1.81 NSE:;[.--—J =9-81 X ST Unit
= |MKS Urit = 984 X ST-Unit|="9:84 X 10X C.(,.5 Uni%: = 981X C.taS unif °
- =981 poise

@ Kinematic Voscisity. (V) «o
| M= gmarmic. Viscosity (M)
‘ density.(€) « aw




o R
Unit of v - ¥ e Y
® st wir of ¥ — rm’/sec

@ C-te§ -  — stoke.
— 1 Shoke = it:n—."'?'sec — 10~ 4+ mt[sec .

— 1 cerH stoke = '.Hvﬂl«’e =1 =10 —-4 1’/5&:

-IU'D

= 10— —?sec

"T‘pcs of -Fluud based an \nsmswa)

ids, Shogr S{i‘ESS:U

7 du
@Reatfidid —> a0 Fulds Hhot exist i mature have SoMe '\'iscut:ﬂ,
@=deaiPiuig] — do ot have Viscosi+y.. *
(@ Newtorian Pruid —> “They Obey. hewton's daw of Ytt(ﬁ!ﬂﬂ,

— “The fiuid in Which Shear Stress & Veocity, gradient have Nineak pelotia
—-;-Exnmiﬂu Water; air, Rerosene elc.

@ Nor— NBNHH{HUH*'F&M] — e fiuid khich doriot gbey helHon's
law of Viscosity. *

~> Shear stress < Velocky qradient have 'Hon=tnear rewt{onship}

- —y EXxarmple; Blod, Concrete, SeWlage, {uih paste , yrud ink e

(§) =dear plastig — Tdeal plastic have Certain Yietd stress.

—> ‘They Show +he dingar relation shlp bet" ‘Sheat. Stress ¢ velnm-g, 3mdmn
© TTRixotropid — The Fuid, Whose Voscostty depends on diation

~—3 “Tiey Showt hoh —linear raluhunsh_rp bet™ Shear stress @ \eloey grudfﬂ"‘
after yield Stress has Feached:
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Variation of Vlscnlﬂ-}f With Tcr-spr.rnwl-:-
5 Viscosity. oF Aquid decrease With +ermperatute:
> Viscosity of gases increase With termperature.
Preéssure

—» Pressure inten sit+y 15 defimed as the pressure force per untore
5 The Torce aching on any Surface due 4o pressure of Fiwid is caned
p—cssurt-’;ﬂﬁ'cﬁ'
— —we direcHor of ipressure.inten 511'.‘{" 1s: horr—al 4o the surFace
ﬁh Which ¥ acts-

F&wmahmug} Pressure Inﬂnsng.f[pj = pg-esme-i-'wetdr:}
Area (Fl)

“Tgpes of pressure 1 | S

2.4

i, F's I:I,QI p Hhs&u,ﬂ'e FfﬁSU!‘E

I 2
,i-"/

% A+mospheric pressure
MQeuu——-pressire——
L]

RAbsolute pressure
Absolute “z€ro

Ciauge presswe

a

(@ Rémospheric pressurs |

— “The [pressure exerted by aiospherer

-3 chnnaes Fromm pluce-l-u place st

~ T+ 1S ﬁmb}ﬂbﬂtﬁmﬁyﬂ

@'mumﬁﬁ"nh AbsolGFeiVaeTu . e

~> THe pressure a+ GbSolute. \muum is cuued Qbsolute ZL+p .
~» B+ a poirnt Where imater ke smm,h:;um, qa¢s do not ex{sis-

"5 This ic the lolest possible pressure.

——
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Aman | SRR
@-—}G‘:?:r::;ﬁ-:memurcd Hil*h_i'_‘i‘["’c'f“'ﬁ aH-ospheHe
pressure as dotum T caned gauge pressure’
_—> Riso calted positive. 3‘u'u'gn'-|=i‘.ﬁ3‘3ﬂr€r
@ Vacuurm pressure; : _____
—> “ThE pressure reasured With ‘?E‘SPE‘C* 4o datur— as m“ﬁﬁi

—

—_—

—_—

‘pressure is cated Vacuurn pressure:

—> Vaccur— pressure ic aiso called _heaaﬁve gauge pressure:
> Qs coted Suction Zﬁgggﬂwg.-ﬁyyggﬁiﬁg.

©® Rbsolute pressure

— “The pressure Teasured With respect to zeto Obsolute

pressure or datur— .

= [ Patm t Ppeuge [ .

T, i quge pressure is negative[RePotr = Pracuum

—> Nu-erical Value, [ess; €qual oF rmore theh ot pressure -
Pascar's Law

Rccording o' pascat’s daw He pressute intersity aF 0 peint Inside 0 liquid

a+ test is equat th all directions.

H

-

—s FAlto, 1+ States that if a pressure 15 applied i a Closed \esse!,
I+ Hansmits equaty in all directHons. -
Maﬁw.'mahcnn“ P =|=§_= R

1 Where! PPy, Pz = pressure intensity i
| X 4 ¢z directon:

Pressure Meqsurerent
@ Merormeters ' (@ Mecharicol (ouges

Mahowmeters
— pressure of Fluid g measured by rmanometers.
— Device ustd for pressure Mmeasurermert.




,"/fﬂ'ﬂl"f . i) SR S L senee ;_ "..-,’ r'; TS

'—Tgpgs o-F Mnnumc-{vurs I

' ' B
@ Sirmple manorrieter’ @ Tifferertiar rmanametay

@pezomeier @ U-Shaped triariometer

@ piczomcier )
. "3 Girmplest forrm of pressure’measuring device | |

—y Th{s used fo thegsure; Jalfeipressure: . Piezometer —,Fh
—y T+ measire iVYery low to moderate pr:ﬂqr]e. : -
e

> T+ has a Yerficattuke Connected to the | ,( n’
Container In Whch the pressure is heeded.
— "Tre pressure bead of 4he Ry - Pipe Lhose pressure-1s measure
(olurmh (ndicates the pressure of the Containers
iy -Pﬁ'.":: Yh| Where; By= qouge pressure at point A T.-Irl'hm Cm-hm
. Y = specific Wt u-th,md-

Lirmnations: of piezometer, EJ
—» —T4 can't rmeasure Jos pressure. (ﬂa =7 Th pv, %IT
“—5 ¢! Cannot measure high pressm-e:‘--"’_- b L "‘f
. .-: "2
) .{z’.f'/f; 7

@ U= Tube Marnormeter
—> I+ Consis+s oF 0 U—4ube Withone erid Cormecﬁtd 10 the pipe [Corrtai

Whose pmsm-e [s 46 be reasured ¢ other €nd operi-to atmosphere.
= “The: fiuld in #e U-Huke roamometer is usuatag,dx?k\ﬂn-l- then e

y {'[!“d n Corrtainet;

I.mcrchhul Mmuw-nc:-l-ct- : Cog
=y Tre differental mangmeter is used 4o meature the pressure

' dn‘r’{?mnce bethieen iy dt-t!{a-cnq- ppes o di-[!«l'erenp F"[h‘h on
-l-he sarme plpe., 2Y ; _ ¥
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e B R tnrs Mg
@ MicCrormatwimeder - " :
~—> Used to Frigastire b pressure Wit accuracy. _
—> The rrﬂharﬁg-{-ey— kihich Carn Mmeasure Very Srmalt diﬂeren“

e RS "ttt L F Bk LI
T ; i
¥ Y 1 e
£
w e
\.',‘i‘_*.i“‘
L)

in Pressure s Called Micrormanormeter

——

——

Mechonical (hauges ~
—> Mechanical qauges arethe imstrurnents used Tor Wieasuring

Pressure by batancing the Fluid: Colurmrm by, Sprirg or dead ldeight,

— The Cormrmoriitised Friechor riical’gauges’ arel:

% TDiaphragrm pressure Jauge: % Bourdon uke pressure gauge.
¥ Trad Weight pressure gauge. ¥ Bellows pressure jauge.

Tupes of Bhergy of Flowing Liquid
@ Pressure Energy’ ] !
—5 The energy possess by q Fluid by Virtue of 15 existing
pressure 1§ -Calied Pressure erergy. .
—> T+ (g aise known s elevation energy.
@ Kinetic Energy’ .
— The energy Possess by a fiuid due 40 4s rrigtion (or Velocisy)
s Caned Kingtic energy:

= RE -;'—_'._ﬂ,i;i'mvlla_{!l - Sl . T

@ poteniial Energy

— The ehergy possess by a tuid dueto is pasitien above the
datur 1§ caued PBHHH&I[‘!Q'{'HM ehergy.

—>| PotertHal erergy — M3h' _
Note: - l. TR
@ Total €nergy = pressure energdy—+ K E4P.E
© Totat head = pressure head —+ K:H +pH

© Speaific energy= KE +—PE
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-‘#‘ Hy.dt-o-—- ktﬁﬁmqflcs |
ferce deals With mmotior of Fufd Lithout

- "Iﬁe branch of Sci

Tonst dering. ¥ s force Causimgrrrishios),
S Ha:lt-o-— Dyrarmics
'— The bt-anch ol science deals With! rmotion oF Fluid With

_mnaf Jorce Causing Mmotion:

iy The -Forc'-:'s e elevatons, kinetic

¢ potertals -

Berroulli's Equations... . T )
> T+ States that, ' [ToRalENEEgE (N a {’lmlhp--hﬁrd g Gonstar
It 40 another poirt."

When Tuld rmoves frorm orie PO
—3 Based on the PPIHCtF{E—F Corservation of energy-

—~ Tt1s derwzd frov— Euter's €quatior:
i TRY o ot Mt

F{S'su-ﬂp-han W ' t

- ' —> How 1 -Steady.

—>- Fluid is tdeals

3 Fluid 5 {ncormpressibies
5 fiuid 15 one ~dirmensional:

> Fiouw 1¢ reotationals
—» No loss of energy-:

ekivaHory | ' pressure enogyy
_Frem Euler ey ' |
dp +‘ld‘\rﬂdz =0

S. . Poientiol,,
Triegraie | : energy
NF -+ \-\rd'.' -I-fg,d Xu L

'

""ln .
W-S—% +V1 i !. "i I 0 e Ay
I T = “Tonsdant ” .
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Where ] P _ - Errsnn-r- head[prﬁs“ﬁ! EHGI‘QE Pﬂ: ek it
g;- . Y o ‘5'3/

N - \elochty. head fvelncﬂww
3

crerdy per urtt LiF,

— potenHal head [ pot Fr1+| al
B14d

—

x _’I';Wal head == pressure hen‘d-—l-IkH “+ PH

Berroulli 'S modify, €1 For .REQI Fluid

Pl +Vt -{-?‘-1 — P’l -F_v'l -L'Z.q *"'""-F
53,_‘ : -2!,, M 4_?, ..-13' TrE
Where:  hg = head oS

3

Lirutntion of Berroulli's’ E‘:Lunhnh
— e mﬁ.ﬂ,o{! Tiow 15 Mot Condtart atevery point oF (ross—seck
—> liquid 1§ in rmo+on, Some KE 18 Converted tr+o heat energyd

por+ - 0F Erergip 1089 due-+o shear Torces —» Wotal energy is hisk Conttm

—3» “Tre Viscous drag Cormes it Play, Wihen @ quuud 18 In rmokion.
s has been reglected by bRrroun’s.
— 1F 4he 1iquld {¢ Fiouiing alongy a Curved Puth, the erergy dué o
centrifugal forcel Shyuld be aken jmto Consideration.
— Not only gravikatioral force ts ackimg 0n Fiuide

Application o Berhoulli’s Equation
@ Verturirmeter }.
—3 Venturimeter is an.instrumerdt ||
Used {?orrv-euiuﬂna! 4he dlschar&q ! 2. nmm
or Flow tate in the pipes. et /T ‘ '.!,)-—7

- Venturirmeter Wor ks _._ﬂ 1
ot the berroult’s Eﬂbn cﬂl‘ﬂ'lnlﬂ *H-

Cﬁn‘lﬂrﬂ;e'n{ ..j. I | I 'D1Wf&e""
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S ™

ggyuﬂnn & mmumchic E:cp.ln’rwh.

—, Tt Cansists of Convergent section, dweraerﬂv Section ¢ Fhroat
-7

— Choracteristics of Venturimeter
S Diemcter oF inkd |g equal 40 diarméter of outlet (Lengih)
ﬁeraehi- section 1§ OR§ed (3- 4-) Hirmes theh (srver gent Sectio
5 Converging Park is les§ then diverging pipe-
5 Vencity) 0% Fhroot 18 greater Ahen iniefoutet -
S prc:swre Gt throot 1g Aeeg ther inter[outlet.
.-'r :m-schurge through Venturrmeter ' Q= Cy ﬂlﬂq@
| fep—mg-

There: Cg= CosPlicient of discharge. (0195 —0199) Jenerany 098
a,;= area ot irdﬁ-[uu’cl&- :
Q= O o throot
b = head difference

P it o ] et et
@ oriFice -Meter or plate
—y Orifice rmeder 1S ah (nstrurert) usedr{-‘ur*menguﬂﬁ'g :Ihgﬂ]sclm-a
or rate of Flawt in the pipes.
— Medatiic p‘lllH'BF Fottowa Clrcutar 1nside I+ through Which thutd Flawie
1$ Catied Ovifice: pipe - 2y
— An onfice is Fixed mcide e ﬁp«s ovifice : Lofo o \‘\
— Diam—reter oF pipe 7> Diemeter oF Orifice.
- Orilice treter Car alse be rmanufactured atlntaliab-
~ Onfice rmeter WIS Works on the berrouti's eq,; l‘urﬂ-n—m-&a e<|_ é
Muhurne-i-m_c eq,unhnh-
j_i\lhlth decrease flol area f increase Veloeidy.
= Dischorge through orifice meter, q = (40,00 'agh_;.--:-i .

—ltherer, ) N ap= 0|
Ca = Coelficient of dlauhm-a-e (0:63 40 0+65) gencrany 062
a. — area o' pipe . ' Qp= Qrea of erifice.

CamScanner



]

b

Note BQ-Q.IL

Date:20 | ¢

A ____ | ) N

@FH‘M' Tube - '
—3> T} is the L-Shape Hibe usad 40 rm

fuld 1 opern charnnels — | ‘ri&wﬂ
— Kimehic head 0f Woyer  Piczomcter X hz_-%_l O I

<0 !U?"E 'VEIBEH—&_ up _uw

p— e +r1 u!
-+ ” f 4 Iu —
gets Converted into pressure .fg 7 =l Yy
| - Lf" B TI—-
head. IJml- = "—"’"V oscid YA
h-— 9! ' l.:" ‘ Ly '--- "- 'y L4 "'-r L
‘? I . 'y .

—> Water kise in the pu-a+ -{ube oF rmore hetght then PIEZU!‘nﬁEl
—> Pitot Hube IS used 4o measure stagnotisn pressure.
Case=T; When pitot -Puhe rose 1S -Facmg: urs liquid Wi Fise indhe

'h-'h. I:H' L ' $7 e ek . -

a6 =1 Wihen pitot tube hose s -Fuf.:mg. DI, lu,qmd Awei -Fult by V2 V"
(=TI Ltnen pHok Hube I -Facma) smgma. fhe htpuul rcher Fa
hor Fise. : . -

Cchi':nui-}} Et[uu-!-ioh
~> T+ stoves Hhat, " the Fate of rmags. pe® um+ 4ime -l-'muma. Ahrough
. -one pom+ 4o arother poird 15 atldays Constant . .
~y Corhinurty equation is based on "law ot Conservatioh oF rrass:

‘Regur—pHOR <t s TR

— fuid is ideat 7 = 'Fluld 1S Incormpressible & bne= dimens
Derivatisny -« e
o Ml & Mg A1 R Pt
t"".. '.'_tz . Lo g ‘ -1 ¥ SR G u.: S PLRAT
wl,.glvl.:;gi : - el —-"‘/’ @ -
t £, T ™ .ﬁ'u.d -Fluwmg,muah Charhel.
ok g|H|l-1 -— ﬁn‘ﬂ-'l .
t +,

o, |S1AG = Sz, [—» Gieneral €97,
For ideot Fuid [Si= ) & Rwv=nRNg -

A, o— 0

CamScanner



— " i .' i n M 3y 1 i} ! -Du'i'ul'"l'

TIﬁWﬁhﬁW
w EH#S&-LIHE (TEL) £

—> TThe line joining.-Sum of Statc kead, pressure head ¢ Kinematic
“head Tor an tdeat Ruid 15 caned total enerdy Iine -
— T+ 15 aise Coned [ideal totaferergyline;
E"tr,g}-&radlétﬂ‘lt ne (EaL)
= The line Jum'mga Surn ol Staticihead, pressure head € Kinermahic
tend of Fiuid is Camed energy qrodert line:
r -}- Energy Gradiert line Slopping d&unum-ds
i Hg,dt—nuhc C-a diert Line (HGL) T
— The line Joiring. Sura of Stotic head ¢ pressure head of fud is
Caned hudh:uuc 3t-udterr+ line. _. _

. = T+ is Qg0 t'_uue.d‘pmz.nrnaﬁheud}
INote’: (HaLin open Channel F1sla lies ot the fiol Surtace.

—> Heed Mss = TEL=-EGL - r
— Veiseity head/ Kifermatic head = EaL—HGL

—» pressure head = HaL~ CEhﬂrI:ne.:UF..P;FF:' . :
i : ; : Summrt Fanierﬁﬂ

53thh =¥ T4 IS invered U-Ehuped used /rz%%‘
+o W‘i%llld Prom ohe point 4o another, /f AN
~> Tn Syphon pige-Fiowd; HiaL lies -

L \
bbelotd fhe Cerrter Alne of Condui- %é Hel %:l-.._?:'

—3 The pressure insidg 0 Siphon  ubper kestr\ir Lawter FeserVoir

O/ !.- Hﬂﬂn.l.:l-.
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Types of Orifice
[ Classificotich Based on tead

B s orifice | . -

> if the head of liqud 15 greaier then five 'l'qfrr\:ﬁ dmt-nﬁer:{! orfic

= Heod over orifice (H) 7 5 Xdia™ of onfice (D) T y 1
orifi Y A

@ Lorge orifice ' _ 2

3 e mod of liquid 's Srnater then five Tirres diameter

of orifice. | i '

T8 Classificahon Based o0 Shape

@ Rectanguior onifice @ TTrignguiar otifice. !

r—1 » el Biee
@ squwe orifice ® mfg?q::dul.ot&}c
@ Circulor- ortfice- , . ~ 2
— Discharge 0f rapezoidal > rectangular > Circular <> Hangulor,

-@ﬁﬁimicuﬁnh Based 0h Discharge Cordidior .
@Fieely discharging orifice -

= e onfice 1s discharges in Qir oF the orfice dischorges under
crH*nuspheh'c Fl—easma; T .
:@‘Sﬁﬁﬁ“@iﬂ_miﬁcq‘ I I S L YT

—> Tre Onifice IS subrmerged in +ail Water oF dounstream water.
3y The pressure oF tiater fowing +hrough the orifice is rmore Hhen
Qhﬂnnspi-.u-ic- i

@ pardiany submerged okifice __

— A port of ‘erifice "s Subrmerged in Woker § part is Treely
dischurajn&a-

[5] Classification Based ort Shape ot UpSitcar Edge o} orifice
E} Shorp Edged orifice —7 e edge ot orifice is Sharp-

: d»
'@ Bew moutped orificel —r v " te 1) M bﬂ'tl rrm&h_i.‘hnpe
— Ben mouthed orifice, better discharge Coefficient ¢ fess head 10s
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Note BO_QE

Date:20 [/ /

Amau |

Ol‘lftcc S o e

—> Srmall opering. ih {he ork it SIde[ bottom 1lr1rnuah l-lhu:l-.

—

Iliua.d. Fiowe s catted orfice.

-5 The fol JHough orifvee forrms a jet of Water:

—> This Jet of lanter Joes on decreasimgs *Prmrﬂﬁ—nu: ok q pale Pﬁ

i

Cated '\gra= Corth-acta} N
—> R} Vena— Contradta, 4he Streamlines £ YT
Ore paraliel 4 €ach Other £ perpendicutar | h. | 14__,_. 1..,_;..;
40 the Sectier of orifice . REO e 1..‘*::-:%
— Rved ( jet of Nquid) is minT ¢, (RiacHiy af igiid mad®. '-

Hydraulic Coefficierts of orifice " Veho = (onthyg

@ cCoeflicient of Velocity (Cy)

— e tatig OF aCkual Velocity OF jer OF liguld Jabivera— Corttacta

40 +he Heoretical Velcity at orifice.

—> Matematicany. Cy = Actual Veucty oF jet o+ Vena— cunimch

ﬁﬁeu-eh car velqr.ﬁx» o orifice:

—> Theorehial Vuucﬂg-' v,h W :

-~ Vawe of Cv = p'95— 0:93, gereranytuen 09% — 0198, -

@ Coefficient of Cortaction(Cc)

— The rato of area of e+ sii-vera— Cortracta o 4R areq of onfice.

- Mmrﬁql-{mtg.' C; = Hrea oF Je!- ak Vena~ contracta -

Tlﬁﬁl‘lﬂ'lﬂl'l area at ﬁhﬂcg

~—> Value of Cc = 0161 g 69, .‘ierlernuuai-amh atiDicsd - -.

@ CoefHcient of Discharge(Cy)

—» “TRe Fato of actunl discharge Firom +he orifice 40 he Yhesretical

dischorge through orifice. : Dinefl 20 4T +

—¥ Mothernaticany, [ (4= Actuai discherge

. Theoratlcal dischovge |

— Vawe of Cg= 0+61—065 EIEHENH}HMH as 062

CamScanner



,‘f{f-!rdff _ .

| Nﬂ“’ ‘-ﬁ NU* l:h i ; .
el £ Notch .
|y Made up of Concrete or masonoty —» Made Up of Metallic plote.
S‘h’llﬂ*urf'. 4" | -

Ly Liquid Tows Hhrough the upper — Liquid Frous through the

surlace Which is cared Cre st batom a{»‘ -'mnl-f Which s caneq

—_—

Tt Sk R -
> provided i open channel |- provided i onks -
Piow -Aike; Rver; Strear—

s, Used to measure lorge. | -y Used 40 rmeasure; Smgn |

—

1schar-ge-
d:scht&e NtIFbE \.-em desc m-:?- _ f\r:mh ol
e ol >t Ve kR -~ = = LSin, - -
AL 5 7 il I e
se P222r ) NoHCh T tank

[ Weir 18,0 JdFJeSHFUCHUTE .| - > Notch v 0 ST Sturtde.
¥Nappe| Vel : “Tre Sheet Woter fiowe Htrough the Weir| notoh.

Classification of lWelr[hotch
[R] Based on Shope of opernny
@ Reckargior vee[rore -

— NUPPG 18 heci-a-_- lak 1 Shope

- ,q = %—Cdl—r—-ﬁ) :!7 1.' H ..

Weter Cq = Coefficient of discharge.: | [

it L= Length of Wei- . pe-b N
H'= Head over tte Crast. i

— W1y error in heqd meagurerﬂcrr{- In t-ec-l-m*rauhr w,n;,

e i S in dls‘chm?e rrmsw-erﬂeni-zd.- - S I

L] .
o TSN et ' =

: '.‘ e —————
Ll F=Sa s B - . _
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N ote Boo |$

Date : 20

5 Nappe of Wateris +|,-mr-|au'.nr‘.

= Iq ,&_‘_cd*on% 73 5l

uherc- 6 = Angle ot hotch.
— The optirmurm angie of right angular Leir is 6 =90°

S5 1F 1 '+ erdor in head menml—arﬂcrﬁ the o+ €ktor ih dischar:
easure—ert Wit be 2:5 \Br. 7[*'. 0/

mmpezmdﬂl Waeir [NotcH .
- Cornbination of rectangular € tr1an 3“"“‘ uaw{'ﬁui-ch

S8 = ZCulZghT + &_Capfamg @Hm

Where Cg=C seThcient of discharge for rectamguiar porion.

Ca= I h " 0 Hrianguiar portion.
@ Cipoetti WelFfiligtch
—> Special Case of +Hrapezoidal Weir[rotchs D
-~y Side Sitpe 11,{"4..\,! —> 6/, = 14--1
- The Side Slope urqua of Such laiewlna’rch is 1477 degrees With Verdt
= 5 L] .
- B=2cqLAZIH %,_ 3 14/
1 — B
© Stepped lueir[Notch . : - : Y

~» T4 s a Combination of rectangular K =
Plt‘r[huftl'les in Series.
= for loWer discharg€, the bottorn hotches are erough.

= Tre {op hetches Core o function Whendischarg® Increase-

e L b N
—— / v S

/ ::::a( L1 T X He l“.g———
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Auan
[B] Qased or Width of crest

‘@Mrowtrested Wele . :f% = *
T“?h‘?'ZE P '/ /|

Where! h= head of Water © '}/Z/!_ :
B= Width of Weir . /7T — 5 .

H —

@ Broad Crested: leelr : T

"y h-:: 28 — :mscharge@*‘-mﬂoﬁm'ﬂ N

[ﬂ Basqq on Submergence Canditioh
@FreeUnsubrrerged Wan - — |
<> Tf +he Water Ih the downstrea— chanhet. Is betold +he

height of Crest, then i ig calied fiee Welr/rotch s
@ Submerged [ Drokned Weik - pa.
— TF the Water in e 9]¢ Charel 1§ above the height of
Crest then 15 (alled Subrmerged Wieir[ notchy | -

W T s R TN g
L . W IT LJ
--' Ll 7 \ ﬁi‘: - -'"'_’: /,7/ .

;: r, . i ; 3

' _‘FPQJJ'":"L'"N'EM lel- RN med
1

5
_ pipe Fiow P oper chumet Flow -
Ha FIPE Flal ! : .

— 0 Tid -FluumaJ ina Closed Condut under pressure .
~y Mairium Velotity 0cCurs ot Cenief of pipe.

=3 Piol 0ccurs dug4o differerice in pressue. -
~> Liquld s ot exposed in air,

— Epgar SHress is' max™ at the both Side u{-‘ Wait
- Exaripie; Fun faws n pipes. 7 ¥

ﬂ i
—> Reynold humber (g inHodyced 4o L ;

Classity. the types of Flow. : ‘WW
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5 g ron—dirmensional Furmbety  Lneg i ¢ densisg -

5 Reyrotd Murmber (Re) = Svo | V= Venciy
- I= T:ﬂh"lﬁep
U = Viscosy

@ Re < 2,000 darrirrar Fows
@ Re = 2000— 4000 | Hramsitoral Flow. _
@ Re — 40, +urbutert flow — i Ree ]
"— Ratio oF merHa force 4o Viscous Torce, |Re = viscous force
F= opP<€n chiar+iel fu _

— A futd Tow occurs dueto grovity .
5 Maxiurn Veloeiy 0ccurs of g lite di stance below he fop Su

— Liguid 18 exposed ih ait; - 58 o e
- EXaFpR! Flow in Hver, canals, partat e in sewer pipes-
5 Regnolds Furmber 1§ infroduced o Classify the 4ee of Trow.

@ Re <500, larrinar T sarh 45 g Lo
@ Re =500— 2000; +-ansi+ionat Flou

@ Re = 2p00; Turbutert Fiow.

Specitic Energy Ry ——  Tee M
= e fota energiin a Flowing oy T ———

» 1 1 i-[ L - . i
sgnd g0 Z+Yy VP y - e
t '23) : . . TR R
— When4he dotum surface s zJL o i\ ﬂmﬁ_hg 7
— oF viver bed, fhen
'*GKEﬂai" ’n(ﬂ"“ﬂ ! ==y iri‘ =
T any

e Srergy ot Thot paink 15 (alled Spetiticiencrgy-
e specific erRRI=gHYT 0 |

wi iy e 4 Y . S PR ARt

—> Rise, SpEchy cenergi” g he Sur 0f Potential head

R
i - - —_—
B!_2 - fagb’e T ail ! &
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Note BQ_QL

Date:20 1/

Hinac ol ; e J
'T"gpeuF plp[: BIOW foespin ditrteond =

.Eus-.:d oh T'rme .- I

@ steady Fine i o P

=y TF e figw pararneter; E—emﬂ{ﬂ sarme With \'?spec-l- +"’"|e
Yhen W+ s Caled Steady Tiow. . [PAFARENEE: velocity.  discharge,

- le- d\l' = Constant < © 4 ol Pressure, denity,
— yough ﬁ‘pﬁ"ﬁl’-"ﬁﬂﬁmﬁﬁldimmt—gé
@W‘Mﬁ ’

— T+ e flow pararmieter C"lﬂhﬁ-re‘i \With respect 40 +Hime
fhen i+is Calted uns{-eadg)-FluN‘ T IR . AR
= v =+ Comstartt. . - :

Fipe @t Vord wmw ﬁnw i pipe fhring
. wﬂef— hm-r-ro-r-l-:‘r' {,nhdl-H'.'rI- - .

Py -t
t

B| Based ot SP':ICE “ER

@ UriFor— Fiol L - % = Cor Stant

—> i} +e o pararmeter does hot Change -Lith' Spacel length)
dhen i+ ig Catied unifor okt « 5 \f fﬂﬁiﬂf&ﬂﬁ?&fi!;ﬂh&%’*
@H‘I—Uﬂ.%h—ﬂ 'Fllﬁf TS

—> i the fisus Pmﬂmwchan‘ges Larh SPGL'E'H-en H 18 r:.aned
hore uriforr— flolys

= e awpimqnfgwmwymz Ty
—5 A -t Constant :

ﬂ

[¢] Based-on :DEhsitY.) Z AR TP T
@ Cornpressible Flow

— If the dahsﬂgt\mumel of 'l-hE 'ﬁuﬂl’ ¢hm-ges oh qu@lhaﬂ
pressure then wis Cated COMmpressible oWy,
—> 'Am #he gaces Lotaws e Compressibe Fiaw

-
-
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Note Book

Date:20 [/ |/

@mcurnprccsiuc ook . . .. - .
—y T 4he denstty- of the Tuid does not-, Chunges on ﬂFP‘H""E-"
pu—e'ssure then i ts caned incornpressible Fiol « -
—» At the iquid $10w 4he lncornpressibie Fiwy

Tol Rotatioral ¢ Trotational Flow

4= Rotatioral ol T o B et
5 The i Wnich roteias bout s Oum axis 1 catied toroHonal Hol
— €3’ Bluld o Fotatng tank.
& Nort=Fotatioral $lol

— Tre W Which dees hot Fotates about 1+'si axis ther 1S
caned rotational fioW »

-7 e:‘; Mj_iEﬁM': ‘.J. 1 Wy .-f i . )

E| Based on Reynold Number
@ Larnirar fld — Trdividuat particte of fiuid moves in St Ay
— +loUt 0CeuFs: in layer. —> Hiso Called [VitcousrPonsy ————
=5 Streamlines Exist onty. In this type of Fow 'EJ‘?Q__,
— Re< 2,000 — Does hoH Cros§ €ach 0HRy: - :
— [EXarpe), flou of blood 1n ke body, gruund Woter. F\m' Frov ot
small VelocrHes:
(@ Tronsitional Floud) b
~» Re = 2000 — 4000
@ Turbltert Fiow
— Puid parHete tmove Tn zig zag Wiy -
— Streamlines do nek exist - -
— Re > 4000 1
~% Tndividugl Particee of Tud Cross €ach other,
— EXarmpic s Flow rgugh Hhe Water In pipe Funning, fu.

E..-’..




Note Book

Dale:20 [/ |/

v-;mdrft : LR :
_, £:2. path 4aken I:g ‘sn-mu-: Curmnq out ¢|: cl-urnnﬂﬂalrnwcmﬂ

of pacticies after dye 1S injected.
Noter TF dhe fow s larmimar, Ahe Palh, dream @ Streak lineare Sam

Ctitical Depth

— "The depth When 4he fiowa'is Criical is Caved Critical depth s
—» —Tre depth ar Which Specific depthly) energy-1s rmirmrmurh indhe
T 1s Coned Critical ﬁtp':h[!.tc'l .
=] Y =(1%) 2
\3/
Where: §.= discharge per unit Width

g = Accleration dut o arwﬂg) R

Tepth,Y T Y
—— |—" - ——— = /('s}tba_'crhicmi’lm

4

+— CHAH cot 18

. &
M B i A
Y 7

—— —
'H:F
w = & i

itpet—tr'r#kﬂl fla

Wil
']

Hydvaulic Turp
—> “Te'vise of Waier table, ———
Zduving. +he Ararsforrotion of mHnHt
Shighing Flow 4 Sabie . ", L

Hmnrﬂlﬂal{:lﬂu 'I‘S Kraun N man A RARLA IIrrl"!
as hydroutic Jurp. '

L |



- Hadt-nuhc durp i€ @ hlp|d|31 \.'mung hun Um‘FdFrn Jhu,,, "
kihich +he SibLi thw:-mm super=Critdcal 4o Sﬁh-ﬂrm;.,
~ "The hydraulic Ju—p forrms om tmild S1ope +f herizong
Fuor-, P
= This Is alto Called PosiHive Surge oF Standimg Wave. —
— Bt hydroulic jur—p Surplus €nengy. is dissipated.

—> The depth betore & after the jurmp forrmatien are Catied
ISequrertdepths oF Conjugatedeptl.

— “The 1gngth 0F {ur—p 15 equal 4o §-F Hrmes of (4-4.)
Where | Y = depth before jurp forrmation -

H’!.'": n afer T
@h"': H'i [ Fro-ti—1°
I p L=

@ Ht—l_i:. J?H:L—hit_i}

.

Rpplicetions of Hydrautic Turmp,
—F T is used +For dissipatiorrof energy- (erergy killing) of the
Hater 'ﬁ'nH-.rgr Over darm, barrage , Weir ¢ drgp Structures.

-y T4 is used %,mﬂﬁ_ym‘ chericaly in industries -

. —> TH IS also applicatte 49 rermove air frorm the Hader.
— Eﬁinﬁiﬁgfqﬁﬂﬂsﬁ*ﬁmw 0N 4he dokinstrearn Side .
—r TS 2h Water level Can be used for irr-fa,l:ﬂ-i or purposes:

Froude . Number

" o= Tt is the voHo of Square oot of mertia force ok a Fowting fiid
40 4he Qraviational force .

-3 Used o dﬂ-eh-r-unei-lhe resisiance of an gbject mﬂﬁrrgl'lhl-wg]'l

'+ qflud-

— T+ is denoted b FF
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Note Book

Dale:20 1

@ sub-Critica £iom

—f F<a

-+ RI50 Caned ﬁhmﬁmﬂq. fira. . —¥ OCCUrS O a vmild Slope.
@Rt T

- =1

— Sp.Enerjy- £ sp. forte are irmirnue o Critical Flowd.
—> 0CCuUrs on @ Critical Slope -

(3 Super Critica Flow

—if k1 -,

—> Ay Cated Shosting| rapid [-ht-ren-l-iul Tlows.
—y 0CCure in Q4 Steep shpe.

Characteristics OF open Chanrmetl i
— open Channel Flow havexq -h-ee 5ur~¥uce

—» Hydrautic gradient ]nnt s Slughﬂgx hnahmr th:il:u 3-11;1;:'} 2. Coincid
biith the free Surface.

— The driving” farce 1S the Cormporert of 3\‘0.?!‘1;3-' alangthe Tlaw
direction.

= e depth of fiow, dischorge, Spe of chanmel botiom @ of
Free Surface are irterdependent .

7 Tere oy be different types of f0W-

———

N

e,

[




"-I-r*

Note Book

pate:20 [ |

> The Joss oF energy- of Pioviing W
oF Flolaing’ Water o- other \easons 18

Hler dw 4o internal frictior
Caled heod 1055 -

. e l0ss ﬁ{-‘-’cﬁﬁr&r’duﬂh -Fﬂc-l-ioﬂis called rmagor head A0ss.
_# RS
T T 1¢ Calulated by, Doty —Weisbach Formulq oF fmanning/s

5
forr—ula or chezy-Tor—ula: Cept®
@ TDavcy=keisbach Forrmuiay ﬂ“‘_, y }#l’
— TLv2 Where: by = bead loss %

E 294 T = fricHon facter = 4—F f_smncﬁmc@
L = Length 0F Chorm €l
d = diar—eterof pipe

@ Manning's Forerula
> Used $or head hgss Caltulation in oper Chanmels.
— V= ..'L th's 512

Whove; §= erdrail Slope m#nchun*sinpe —heod doss” -2 by
. — viRlL length L
i > ?,"H""qu-g“ ' s il -

ni—-—-.i-—F-rr-— q

—> Used To Heod Jss CalguieHon in open Charmels.

- v =C{ps ++ g= hg
-

= ]

P |

L]

8] Miner Head Loss
—> Minor head 1ss in pipes may be dueto Sudden expansion,

Sudden Cortraction enity, extt,Yolve, berd.
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@ Heod 10s¢ due.ﬁ Su&leﬁ expaision;.
:._-; hg = Wt —V1 )

-~ v I v, — Vi—s
S here: V= Yelcikyin Srmat pipe before expansim. -
— l Y= h 11!!'3?. no odHer ]
@mﬂ joes dugto Suddan Corirachior o
== ——
v '-1:_'—1 X "'f-: 1"'! — 5y
L = }—?; =
Wheve; Ec—Cpe-FFIEm'"ﬂ' of Corrtract-ion. }EW“WHJI Cc=0-67
[he=0:5V7"
' E 7 et
@E’rﬂi‘ﬂ- loss . SRR B

—3 Tre loss of emrgy !.-l'hlr.:h occurs LML'.n a hquid -
enfers a pipe Cormected +o +ank o reservoir.
5 =+ |5 the externejcase of sudden:Cortractn -

— The eniry loss is equot 0 0+SVZ ¢ .
13

@ Extt Loss
—> T+ isdhe extrerne Case of Sudden EXpansiori. | ey

— The exit 115s is equaite Yoo

V=5

18 Valve Loss
~> The lyss of head due A0 WulVeiis Coved Volve Joss. b
= he=KV? Wnere: k= Coebficient oF Valve fossi - 7 3057

¥

e

: "_._,.

@Eend Loss
> T lass of head dug 0 bend,is Catted bend loss.
Sh= K¥Y: | Where: K= Cuz{'-meM#hen:um Witk -!e:pends

- B on angie of bend.

|
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'!{f"fdﬂ' - ' ' :
Factors n{i{-:c-hﬂartlmd Ln:: i FIPE

Eacior IRII!I-HIIH .
o, ' Head doss
1= fiol ole o Hea _
': F:P’E h"ﬁh N LI .
3. Wscosity oM .
4. Rﬁ'uihht‘_ﬂg of Fipe Sur-FﬂCE . n I
g, Scate deposis »oon -l
6. Friction toctor L
. Fitiny £ bends
3. Diarmeder _A-ftead loss

#= Functions of Specific TrsH-uments

B pRemnmeiel - rmeasure Wind speed £ Lind pressure.
B ABimerer— medsure QHHude .
@ Bodsn=tiEe qauge — rnr:m‘urms- the pressure of Liquid ¢
9ases of an kinds.
@ Brormeter; — measure adrospheric pressure .
BHudrareter] — Used +o deter—me Specific Jravity..

B Hpgromeiey — Measure *'I-e'humidh-gaurqﬁnunf of Waier
Vopour in 4he O
& LacHrmeter — Check far purity of rmilk.
@ anomMetery — Measuring pressure against a Vot of figuld
@odsmeter — rmeoswing 4he distawce Hraveled by a Vehicle-
Dpgrereiet— measure temperature erotely..

aPpYchometes — Used ‘o defermine Sp- qmuﬂwﬁ cohesimiess
Soil ¢ Lister Comdent.

[®Rotar=etery — Used 4o deterne Uulumal-ht:_-'r'iuu vates
of Fre ¢h 3as Hows.

@ Therrrorrietef — Used 4o measurlng—4empergure.

@EDVIScorTIeter] — measuring the Viscosity. 0F a fiuid.
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NOTe—B-Q[JI

Dale:20 +

;‘ifmmf A 5 kT
[E] one, 110 -{ ‘Tﬁt-cr: :mmcr- smnul Ftnw —
—_—

iy 15 fhe furiction on one

5 OhC ?J)lmcnsmhnl Flow

— Fltw pPararmeter Such \einC

space Co-ordinate f firme . —ey] steady. uniform flou)

MathernaHcaty, V= T (x:t).
> The 10l in pipes or. Carialg. of uniform Cross secHon: t

—

—_—

S Tio Dirmernsional Flol
—3 Flow Pararmeter Such as Velocity 15 the 'Puhc+|un of fwe

gﬁlce (o—ordinate cP Hime.. ) ﬁ;’/ : —_—
Mattarmaticalg; V=gt - e P

—y The Flow, in Pipes oF Canals & €Xpanding’ or: Cnn+ruc+in3,
Cross SecHonr.

3= “Three nimEﬁsIanq! Flow. IR

— Flol pararreter Such as Velocity i 4e funcHon of three
Space Cdb-ordinate & firme . T 2"
Mathematically! V= F(%Y,7t) - _ p

~> The Hlow in Fvers during flbudihgr Hme: g o, no g

Jifferert Tgoes of Flow Lines
# Path Ling —> The Path Hraced By a Single fivid particte in Moton
oVer q period of time tn a Floks Pierd 1¢ krowr qs path line:
~> Poth Jing Conlintersect fhernseives. ;
A« Stream Ling — SHearm line 1§ an imaginary. Cvve dratin Hhrough
the flowt Fletd in Sucha Way thot the hngerw 10 i at any point yndicates
the direction of Vetscity ot that peing.
= {Stteamdines do hot intersect each otheF.
— The Cﬂrﬂperﬂﬁ of "I'Elncﬁg, perpendicutor ‘H qa S'l-reumhni; 18 z€ro.
fk Streak Line — Sireak fine s q line made by q Serles of Fruid
particles through a Pixed pairet in e Fom Fiewd.
NOte ! The £1owt of Fiuid though the Curyed Path i caned Verdex Floid-
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T R B e T R A T
,?ﬁfﬂ{f [‘__ FRIRARE s Sy "’_‘-J '\:_. o ‘:‘_{35 rv;tjﬂ'ﬂdg;_ AR il e ]
physical Properkes of Fluids .. o

@ @en si+y- OF ™Mass Densiky- (<)
5 Density 1§ defined as —ass per unit Yolur-e.

= . v

__....t._- ;
— Umit¢ — ST Systerm = Kﬁfmg
— (RS Systerm = dam_ = /..

cma
— Medric Giravni+ational Systerm = Metric stusp_
— 3

—> 1 ™mefric Slug =322 pound = 3-81kY.
~y 1 Qram[ec = 1000 KG|r73

S 13/cc = 1ﬁ&ol¢5»1r'r|3 @+ 4°c)

dnfer =)
_ ,)_E-_— 13600 kg{rm3 = 13:6 Hcc.

@ specific Weight [ uriy Weight LY)
—> specific Weight- is defined as Weight per unit Volurme.

— | Y= Weight — Mg = S9 Rt it
- Volurrie . N o a8
—> [Spintaof: Mqﬁfﬁ*m] SleXy = 2000 X3.81 = 98106 N[m?,
= 1000 K3 Im3)

L [PRg=98N

@ Specific Vourme Ws) T
~ Specific Vplurme of Fund is defined as Volurme Fer uni- rmass,
SNV =!Volwme | _ 1
_Mass. iag .E J
'=l=-=|—

- NE go dowm in a fluld rmass like in OCears oF rerervoirs, the SFCCf‘Fl'
__\_fil_"i"""f-‘ decrease.

i
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