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EXPERIMENT NO. 1

Aim- - To detemune the co efficient of mmpact for vanes.
Apparatus Used:- Cellectmyz tank, Transparent eylmder, Two noezzles of dia 10 mme & 12w Vane of
different shape (flat, mclinad or cuved)
Theory:- hMomentim equation 15 bazed on Newion's second lzw of motion wloch states that the alzebrzic
sim of external fooces applied to contel volume of fhwd m aoy doection 15 aqual to the =ate of change of
momesntmn 1n that direction. The external forces meluds the component of the weight of the fiud & of the
forces exerted externally upon the boundary smface of the control volume If a vertical water jai moving
with velocity 15 mads to stike a target, which 1z fiee fo move m the vertical direction then a force wrll be
exerfed on the target by the mmpact of jet, according fo momenfum equation thes foree (whech 15 also equal fo
the force requured to bang back the target m itz original position) nmst be equal ©o the rate of change of
momentmm of the jet flow in that drechon.
Formula Used:-

F=p Q) wil-cos)

F=p Q" {(1-cosp) asv=0Qa

Where F =force (calculatad)
p = density of water

f=angle of difference vans

WV =velocity of jat angle

Q =discharge

A =area of nozzle  {w/dd))

@) for flat vane p=90°
= F.I:_ra

{1z} for hemmspharical vana B=180°
for %o emor =F- FV F'x100
F=2p0a
F = Force {dus fo puthng of weight)

(1) for inclined vane
F=p Qv(l-cosf)
F=p Q" (1-cosf)

Procedure:-

Mote dowm the relevant dineension or area of collecting tank, dia of nozzle, and dansity of water.
Install amy type of vane 1e. flat, mechned or curved.

Install amy size of nozzle 16, 10mm or 12mm dia.

Mote dowm the position of upper dizk, wh&u;et 15 IOt Mg,

Mote down the reading of heizht of water in the collecting tank.

A= the jet shrike the vans, position of upper dizk 1= changed. nots the reading m the scals @
which vane 15 ralsed.

Put the weight of various values one by one to brmg the vane to 1ts 1mhal peston.

B, Atthis position finds out the discharge alzo.

9. The procedure 1= rapeated for each value of flow 1ate by reducing the watar supply.

10. This precedure can be vepeated for diffevent type of vanes and nezzle.

A
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Observation table:-
Dha of nozzle

Horizontal flat vane

Mass density of water p=

Area of collectmz tank =
Area of nozzls =

"When Jet 13 not ninnmg. position of upper disk 15 at =

Dhzcharge measurement Balancing Theovetical | Erorim e
SLO | Imitial [ Finmal | Tmme | Discharge | Mass Force Force F= =F-FF
(1) = {sec) | fem’/zec) Q | Wiem) [F(dme) |pQ7a
Inclined vane
When jet 1= not nnnmg, position of wpper disk 15 at =
Angle of melmation = 45
Dhzcharge measurement Balancing Thaovetical Euorim e
SO | utial [Final |Tome |Discharge | Mass Force Force F'= =F-F'F
(e} | (em) | (zecd | (cm'izec) Q| Wiem) |Fidyme) | pQ7(l-cosp)a
(dyme)
Curved hemizpherical vane
WWhen jet 15 not nmning, position of upper disk 15 at =
Dhzcharge measuwement Balancing Theoretical Enor m %%
S0 | Imtial | Fimal | Tmme | Discharge Mass Force Force F= =F-FTF
(1) (o) (sec) |(cmi/sec)Q |Wi(em) |Fidwme) |2pQF2
(dyne)
Precantions:-

1. Water flow should be steady and wniform.
2. The readmg cn the scale should be tzken without amy errer.
3. The weight should be put slowly & one by one.

4. After changmyg the vane the flask should be closed tighthy.

Viva Questons:-
1. Define the terms impact of j2t and jet propulsion?

-

the vanes at one of 1tz tips?

2. Find the expression for efficiency of a serias of movmz cwwved vane when a jet of water strikes
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EXPERIMENT NO. 2

Aimi:- To detemuine the cosfficient of discharge of Onfice meter

Apparatus Used:- Onfice meter, mstalled on different pipes, arangement of varving flow rate, 1J- fube
manomsater, collecting tube tank, vermer calliper tubs et

Formula TUsed: -

e
Cu= = VA .3

Aav2gih

m

Where
A= Cross section area of mlet
a= Cross sechon area of outlet
Ah = Haad difference m manometar

= Dizcharge
Cy= Coefficient of discharze
g= Acceleration due to grantty

Theory:- Thifice meter are depending on Bermoulli’s equation. Onfcemstsr 15 a device usad for measurmg
the rate of fhud flowmg through 2 prpe. 13 s 2 cheaper device then Ventmimeter,

Procedure:-

1. 5aifthe manometer pressure to the atmespheric pressurs by opening the upper valva.
2. Mow start the supply at water contralled b the stop valve.

3. Ous of the valves of awrv one of the pipe open and close zll other of thrse.

4. Tazke the discharge reading for the particular fowr.

q

Take the reading for the presswre head on from the u-tube manometer for comresponding reading of
discharze.

Mowr tzke three readmgs for thas pipe and calenlate the Oy for that msturmeent using formoula.

7. Meowr close the valve and open valve of other diameter pipe and take the three readmz for dus.

E. Simularky take the reading for all other dizmeter pipe and caleulate ©) for sach.

=

Ohbservations:-
Dhamater of Onifice meter =
Area of cross saction
Araa of collecting tank

Dhizcharge Manometer Feadmg
bl A= Cd=
Cepiad Fizad [Affeiesee | Toe . . . - - y A‘ -a
reudey zewling (£ n ] LT 1 :-].'l.'l

13.6tha-hy Azv2gah
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Result:-

Precantions:-

Eeep the other valve closed wlule tzkmg readmz throuzh one pips.

The mztzzl ervor m the manometer should be subtracted final reading,

The parallax ervor should be avoided.

Lamtam a constant discharzs for each reacing.

The parallzx ervor should be avorded whals takmyz readimg the manometer.

SRl

Viva Quesaons:-
1. Omfcemeter are wsed for flow measnumg. How'?

-

2. Dhfference between Onficemster and Venturnmeter?
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EXPERIMENT NO. 3

Aim: - Teo determmine the coefficient of discharge of Wotch (V, Fectangular and Trapezoidal types).

Apparatus Used:- Anangement for findmg the coefficient of discharge mclisrre of supply tank, collacimsz
tank, pomter, scale & different tvpe of notches

Theory:- Motches are overflow stuchure whers lengih of ciest along the flow of water 15 acourately shaped
to calenlate discharge.

Formula Used:-
For WV notch the discharge coefficiant
Cy= 2

81522 H tanf /2

For Bectanzular notch
= ____Q

234 2g B

For Trapezoidal notch
Cu= Q

(23 2z (B=tan B/ HH"
Whera:-
Q) =Dhzcharge
H=Haiglht above crest lavel
= Angle of notch
B ="Wdth of notch

Procedure:-

The noteh under test 15 positioned at the end of tank with vertical shap edze on the upstream sida.
Chpan the mlet valve and £l water untl the crest of notch.

Mote down the height of crest level by pomnter zange.

Change the mlet supply and note the height of this level 1 the tank.

Hote the volume of water collacted in collectmg tank for a pariicular time and And out the discharge.
Height and discharge readings for different flow rate are noted.

= el

Observations:-

Brezth of tank =

Length of tank =

Height of water fo cvest level for rectangular notch 1 =
Height of water to crast level for Vnetch =

Height of water to crest level for Trapezoidal notch =
Angle of V notch =

Width of Fectangular notch =
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Type e 'E-E Fiial Eeaght Head sovie {
o 5 [ruiinal beegalt | Fissd height | Tulfeence Yilume Taading whov awhrel d
3T e - r F wulth

O 1wk [ hank In heigsl q

Feesult:-

Precantion:-
Mzke the water lavel surface still, before takimgs the reading.
Feading noted should be free from parallax error.
The time of discharge 15 noted carefiully.
Craly the intemal dimensions of collactmg tank should be taken for consideraton and ealenlations.
Viva Questions:-

1. Dhfferentiate betaraen :-

¢  Tlmform and non uniform Sow

¢ Steady and umsteady flow
Diefine notch?
What 15 coeffictent of discharge?

e Ll o

[y



SREE VAHINI INSTITUTE OF SCIENCE AND TECHNOLOGY

EXPERIMENT NO. 4

Aim:- To determune the finction factor for the pipes.(Major Lossas).

Apparatus Used:- A flow corowt of G. 1. pipes of different diameter viz. 13 mm 25 mm, 32
mm dia, U-tobe differential manometer, collecting tank.

Theory:- Friction factor in pipes or Major losses:-
A pipe 15 a closed condwt through whach fhod flows imder the pressure. When
the pipe, flmd flows, some of potential energy 1= lost to overcome hydraulic resistance whach 15
claszafied as:-
1. The vizcous fnction effect assoctated with flud fewr.
2. The local resistance which result from flow distmbances cansed by

% Sudden expansion and confraction in pipe

% Obstruchon m the foom of valves, elbows and other pipe Attngs.
# Curves and bend i the pipa.

# Entrance and sxat losses.

The wascous fmetion loss or major loss in head potential enerzy due to fnchion 15 grven by
hr=4f1+"
2ed
Hence the major head loss 15 fnetion loss
hy=4flv
2gd 0 e Diarey equation
Where,
by =Major head loss
1 =Length of pipe
4f' = Friction factor
WV = Inlet veloctty
g = Acceleration due to gravity
d = Diametar of pipe
Procedure:-
1. HMote dowm the relevant dimensions as diameter and length of pipe betwaen the prezsurs
tappmg, area of collecting tank ate.
FPressure tappimg of a pipe 15 kept open wihule for other pape 13 closed.
The flow rate was adjusted to itz masamum value. By mamiaming sustzble amount of
steady flow m the prpe.
4. The discharge flowimng 1 the circwt 15 recorded together with the water level m the left
and right hmbs of manometer tube.
5. The flowr rate 15 reduced m stages by means of flow control valve and the discharge &
readmg of manometer are recorded.
6. This proceduae 15 repeated by closing the pressurs tapping of this pipe, together with
other pipes and for opening of another pips.

L 1
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Observation:-

ameter of pipe D=
Length of pipe batwesn presowre tappmz L=
Area of collecting tank =

Manometer Feadmz Dizcharge Measurement
EHG Lalt limh Righl CafTeresos of haad | [=ilsd Fuinal Tune Drsctuige ot 4 3.
hy Ceis) Ll i Lesw ol wealer L=} ] (& [minz} ] I =a @ E]_Q =r
Hy [&=nl hi =13 5kl [ A
1.
2
3
4.
Eesult:-
Precautions:-

1. When fluid iz dowing, there 1z a fluctuation m the height of plezometsr fubes, note the mean
position carafully.

There n some water in collacting tank.

Carefully keep some leval of fhuid 1m mlet and outlet supply tank.

il g

Viva Questions:-

Define major loss in pipe’?
Define squilent pipe?
Define friction factor m the pipe?

il ol b



SREE VAHINI INSTITUTE OF SCIENCE AND TECHNOLOGY

EXPERIMENT NO. 5

Aim:- To determine the coefficient of discharge of Ventunmetar,

Apparatus Used:- Venturimeter, installad on different dizmeter pipes, amangement of varymg flow
rate, U- tube manometar, collecting tubse tank, vermer callper tube atc.

Formula Used:-
C,= OVE &

Aav2gih

Whera
A= Cross section area of mlet
a= Cross section area of outlet
Ah = Haad difference m manometar
= Dhscharge
Ly = Cosfficient of discharze
g = Acceloration dua to gravity

Theory:-Ventunmeter are dependmgz on Bemoulh's eguation. Venhwimsfer 15 2 device used for
meazuing the rate of fiud flowmz through 2 pipe. The consist of three part i short

1. Converging area part

2, Throat

3. Dhverging pait

Procedure:-
1. Satthe manometer pressure fo the atmespheric pressurs by opening the upper valva.

Il

Mo start the supply at water controlled by the stop valve.

3. Ome of the valves of awrv one of the pipe open and close all other of three.

e

Tzke the discharge reading for the particular fdowr.

[ ]

Tzke the reading for the prasswre head on from the u-tube manometsr for comesponding reading of
dizcharge.

6. Mow tzke three readmgs for this pipe and calenlate the C, for that metument using formela,

. Mow close the valve and open valve of other diameter pipe and take the three readmg for thas.

8. Simularly tzke the reading for all other dizmeter prpe and caleulate Oy for zach.

Ohservations:-
Dhameter of Ventuimeter=
Avea of cross section =
Venturimeter=
Area of collecting tank=
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Discharze Manometer Feadmg
Cd=
Tl Frald Calfferesie | Taic a ; a a . E! Yy _i'L' -a
veudig | sessdivg {92 h |l ho-lo ho-ly Ah= Aaleah
13.atha-Tany
Fezult:-
Precantions:-

Viva Quesnons:-

-

P

Lad

I

1. Eeep the other valve closed wlule tzking readmg through one pips.

2. The nutizal eror m the manometer should be subtracted final reading.

1. The parallax ervor should be avoided.
4.1amiam a constant discharge for each reading.
3. The parallax ervor should be avoided while takimg reading the mangnmater.

Define parallax aror?

Define converging arez part”

Diefine throg

t".l

Define diverging part?

. Ventmimeter are used for flow measwmmg. How?

Define co efficient of discharze?
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EXPERIMENT NO. 6

Aimi:- To determune the cosfficient of discharge, contraction & velocity of an Onfice.

Apparatus Used:- Supply tank wath overflow amrangement, Onifice plate of different diamsiter, hook zauge.
collecting fank, plezometne tubs.

Formula Used:-
Ci= O
Q thesretizal
) eariea =1 eoretical veloeity x Theoretical area
= Vgh.a
G=_0
a2gh

C, = Actnzl velocity of jet at vena contracta
Theecretical veloctty

o=V Vg=v2x 2y Wl 2gh=x24+vh

Coafficient of contraction = Area of 12f at vena contracta
Thecretical veloctty
Cc= _a__
a

Theory:- A mouthpisce 13 2 showt length of pape whoch 1= fwo or thoee fimes 1t diameter m length If there
pipe 15 filled externmally to the onfices, the mouthpiece 13 called external cvlindiecal mouthpece and
discharze through onfice merease 15 2 small opening of anv cross- section on the side of bettom of the tank,
through which the fhod 15 floving onfice coefficient of velocity 15 defimed as the ratio of two actual
discharge to arifice ratio of the actual velomty of the jet at vena- confracta fo the coefficient of theoratical
velocity of the jet coefficient of contraction of defimed as ratio of the actual velocity of jaf at vena- confracta.

Vena- Confracta-- The fhed out 13 in form of jet goes on contracting form orifice up to dispute of about b2
the orifice dia. After the expend thus laast relation.

Coefficient of velocity:- It 15 a 1atio of actuzl velocity 12t at vena-confacta to theorsfical velocity.

Coefficient of contraction:- Ca=3z,
a
= Arez of et
Area of onfica
Coefficient of discharze:- Co= 0 el
q Theeietazal

Procedure:-
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1. Set the mouthprece of onifice of which the C.. €. €, are to be determmned.

2. Note the mitial beight of water m the steady flow fank and the height of datom from
the bottom of onfice and mouthpiecs. These remams constant for a2 parieoular
mouthpiecs or ovifice.

Lid

By uamg the stop valve, set 2 partiewlar flow n tank and tank height of water m tank.

4. Take the reading of dizchargs on this partienlar flow.

5. Using hock zauge, find the velume of 3o Y for mouthpiece.

6. Take tuee readings using hook gauge for one particular onfice.

7. Usmng the fornmla get value of C; C, and C, for a particular onfice and mouthpiece.
Observation:-
%' =+ are rezdinz on honzontal vertical scale

1, | =poa, x' v MN=x'wwy | Y=v-w | Co=ei2gh| Average

b = Eezding on piezometer

al) = Feadmgz on plezometer at level on centre of mouthpiace
v[ = Beading on vertical scale at exat of crifice

x0) = Beading on horizontal seals at exat of onfice

Srlo | X ZP FR volome| Time | Q=% | C,=02zh Avrerape
1.

3]

4.

Fesult:-

Precaufions:-

1. Tzke the reading of discharze acomately.

2. Tzke value of b without any parallax emor.
1. 5Satthe arifice and mouthpiece.

4. Heught of water m the steady flow.

5. Tzke readmg from hook gauge carefiully.

Viva Questions:-
1. Define Onfice?
2. Define Mouth pieca?

Diefine vena contracta”

Lad

4. Define co eficiant of veloaty?
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EXPERIMENT NO. 7

Aim:- To vernfy the Bemoulli's theorem.

Apparatus Used:- A supply tank of water, a tapered inclined pipe Atted with no. of plezometer tubes point,
meazming tank, seale, stop watch

Theory:- Beamoulll's theorsm siates that when there 13 2 contimes conmection between the particle of
flowinz mass liqud, the fotal snergy of amy sector of flow wall remam same provided there 1= no reduction
or addition at zy pot.

Formula Used:-

H =L, +p/w+V,"2g
H:=F; +pxw+ V2 2g
Procedure:-
1. Chpen the mlet valve slowly and allow the water to flow from the supply tank.
2. Mow admst the flonw to get 2 constant head in the supply tank to mzke flow m and oot flowe aqual.

Lad

Under thiz condition the prassurs head will become constant n the plezometer tubes.
Mote dowmn the quantity of water collacted m the measwming tank for a given mterval of fime.
Compute the area of cross-secton imdar the plezomater tube.

Compute the avea of cross- section under the tube.

s b e

Changs the mlet and outlet supply and note the reading.
E. Tzke aileast three readings as descnibed mn the abowve steps.

1 |2 3 4 & 7 g 9 10 11

[ ]

Dhacharge
[ T T
Take e
el
LT
Creai-seclios
Tlzaler [t
O zazh

el
Welocary
O weler
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Precautions:-

1. When fhwd 15 fowang, there 13 a fluctuation m the height of plezometer tubes, note the
mean position carefully.
2. Carefiully kesp some level of fund in mlst and outlet supply tank.
Viva Questions:-
1. Bnefly explain the vanous terms mrrolved i Beamoull’s equation”

Aszmumption made to zet Bemoulh's equation from Euler’s equation by made?

Ll fead

What 1z plezometer tube?
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EXPERIMENT NO. 3

Aim:- To find entical Feynolds mimeber for 2 pipe flow.
Apparatus Used:- Flow condition mlet supply, elliptical belt vpe amangement for colourad fhnd with
regulating valve, colleciing tank.

Formula Used:- Feynolds No= Inertia force
Vizcous force
Theory:-

Eeynolds Noumber:-

It 15 definad as ratio of meriia force of a flowing fuwd and the viscous force of the flud. The expression for
Eeaynelds mimcher 15 obfamed as:-
Inertia force(F1) = mass . acceleration of flowmg
5. Velmme, Valocity) fime
& . Vohmme Velocity
time
o .area Volume . Veloeity
5A N
Shear stress . area
T.A
wdw'dy . A
WA
By defimtion Eevmolds nuaber:-
Ee=FiFu = AVt A
= V.L /s
=VLN
{ v=n/ p1s kmematics viscosity of the flwd §
In case of pipe flow, the linsar dimension L is taken as dia {d) hence Fevnolds number for pipe flow 15 -
Ba=Vdi~r or
Ee= pVd i
Procedure:-
Fill the supply tank soms times before the experiment.
The caleulated flud 15 filled as container,
Mo set the discharge by using the valve of that partieular flow can be obtamed
The tvpe of flow of rate 15 glass tube 15 made to be knoam by opemng the valve of dye container.
Tzke the reading of discharge for partionlar flow.
Uzing the formmla set the Fevmolds no. for that parfioular flow, aspect the above procedire Sor all

remzming flow.

Viscous forcaiFv)

L= I L
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Discharze
Type [Tume |Inital | Final | Difference | Volume |Q=m"3 [Fe=4{}nAV

4

Eesult:-

Precantion:-
1. Tzke readmg of discharge acourately.
2. Setthe discharze value acourately for sach flow.
Viva Questions:-
1. Esynelds mimber maportance?

Dezenibe the Eeynolds mumber expermments to demoeonstrate the fwe tpe of flow?

il

Define lanunar flow, transiton flow and turbulent fow?
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EXPERIMENT NO. 9

Aim: - To determmne the Mefa-cenime height of 2 floating body.

Apparatus Used: - Take tank 22 Sull of water, floating vessel or pontoon fitted wath a pomnted pomnter
moving on 3 graduated scale, wath weights adjusted on 2 honzontal beam.

Theory: - Consider a floatmg body which 1= partially mmomerzed in the Lgud, when such a body 1= tlted, the
center of buovancy shifts from 1= ongmal position ‘B to “B° (The point of appheation of beovanant force
or upward foree 13 known as center of & which mav be below or above the center of buovaney remain same
and couple acts on the body. Due to this couple the body remains stabla.

At rast both the pomnts & and B also Fb = We act through the same vertical hne but 1n opposite dvection. Far

smiall change (8) B shifted to B.

The pomt of mtersection b of cngmal vertical lne through B and & with the new vertical, hne passmg
through ‘B 15 known as metacentre. The distance between G and I 1= known as metacentre height winch 1=
measure of static stability.

Formula Used: - Gh= Wy 3,
W, + W, tan &

Where: -

Wae 15 unbalanced mass or weight

We 1z weight of pontoon or anvbaody

o) 15 the distance from the center of pommter to striper or tmbalaneed weight.
g 15 angle of filt or heel.

Procedure: -

Mote down the dimensions of the collecting tank, mass density of watar.

Mote down the water levvel when pontoon 1= outside the tank.

Mote down the water levvel when pontoon 1= mnside the tank and therr diffarence.
Fix the stmps at equal distance from the center.

Put the weight on one of the hanger which gives the unbalanced mass.

Tzke the reading of the distance from center and angle made by pointer on ave.
The procedure can be repeated for other positioned and values of imbalanced mass.

e =L
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Observation Table:-
Length of the tank =
Width of the tank =
Araa of the tank =
Itzzl level of the water without pontoon =
Fmzl leva] of the water without pontoon =
Dhffarence mn height of waterJ) =3, -, =

Haizht of watz| Difference in | Wedght of Unbalanced GM=

In rank with Haizht Fonraon Mazz, Wm Q Mletacanmic s

Pomtoon () | =300 W, =34 kel Heighs -l":r_"
{m) {m} ke {m} i

Eesult: - Meata centic height of the pontoon 15 measmred with different posihions and weights.

Precautions: -
1. The reading taking carefully without parallax error.
2. Put the weight on the hanger ons by cne.
3. Wait for pontoon to be stable before takmg readings.
4. Strps should be placed at equal distance from the centra.

Viva Questions:-

Diefine Buoyvancy?

Define Meta-centre?

Define Meta- centic height?

With respect to the position of mefacentre, state the condition of equilibeiiom for 2 fleating
body?

= Las ] —
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EXPERIMENT NO. 10

Aimi:- To detemune the mner losses dus to sudden snlargement sudden contraction and bend

Apparatus Used:- A flow cirewt of G. L pipes of different pipe fittinzs viz. Large bend, Small bend,
Elbow, Sudden snlargement from 25 mme diz to 530 mm dia, Sudden contraction from 50 mm dia to 25 nom
dia, U-tube differential manometer, collacting tank.

Theory:- Minor Losses:-

The loczl or minor head losses are cansed by certain local feamures or disturbances The disturbances may be
caused m the size or shape of the pipe. This deformation affacts the velooity distnbution and may result in
addy formation.

Sudden Enlargement:-
Two pipe of cross-sectional area Al and A2 flanged together with a constant velocrty flnd dewing from

smialler dizmeter pipe. This flow brezks away from edges of namrow edzes section, eddies from and resuliing
twbulence cause dissipation of snergy. The mrtations and cnset of dishobances in tmbulence 15 due fo fhad
momentm and s area. It 15 grven by-

h exst=V2/2g

Eddy loss:-
Because the sxpansion loss 1= expended exclusmvely om eddy formation and comtimues substance of
rotational motion of fimd masses.
Sudden Contraction:-
It represents a pipe hne m which zhrupt contraction occcurs. Inspection of the flow pattern
reveals that it exists in two phases.
heon={V.— V2)2/2g
Where
W= velocity at vena contracta

Losses at bends, elbows and other fittings:-

The flow pattem regardmz separation and eddymgz m region of separations m bends, valves. The resultmg
head loss due to energy dissipation can be presenbed b the relation h = KV2 2z Where V 1z the average
flow wvelocity and the resistance coefficient K depends on parsmeter defining the geometry of the saction
and flow.

Fasistances of large sizes elbows can be reduced apprecizhly bev spliting the flow into a

muncher of streams by a jot of unde vanes called caseades.

Procedure:-
1. Mote down the relevant dimensions as diametsr and lenzth of pipe between the pressue tapping,
area of collacting tank ate.
2. Pressure tappmg of a pipe 2 1= kept open whils for other pipe 15 closad.
3. The flow rate was adjusted to ifs maxiomm value. By mamtaimng swtable amonnt of steady flow in

the pipe.

4. The discharge fowing m the cowemt 1= recorded together with the water lavel m the left and 1mght
hirnbs of manometer fube.

5. The flow rate 15 reduced In stages by means of flow control valve and the discharge & reading of

manomater are racorded.
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6. Thiz procedurs 15 repeated by closmg the pressure tappmg of this pipe, together with other pipes and
for opening of another pips.
Observation:-
Diameter of pipe D
Length of pipe between prassure tapping L
Area of collsctms tamk

Tvpes of the fithng

Manometer Reading Discharge Meanwement . .
SNo Loss of coefficient

Lzl lissh Righi DefTeresis of head | [t Fiimal Tene Drscharge K =3g_1i:: l—

hy s lires mn Ee=res of wdler | [end [E=TH] [ ] -

hy [e=nd by =13 6 hy-hg [z ]

1.
¥
3.
4.
Eesult:-

Precantions:-

—

. When fhud 15 flowing, there 1= 3 fluctuztion mn the height of pezomeater tubes, note the mean
position carefully.

There m some water 1n collacting tank.

Lad

Carefully kesp some leval of find in mlsf and outlat supply tank.
Viva Questions:-
1. Define hydraulic madient and totzl snergy lines?
Diefine addy loss?
Diefine sudden contrachon”
Diefine sudden enlargement?

_.l'_ = I
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EXPERIMENT NO. 11
Aim:- To study Viscomty, Veloeity & Prassure measining device.
Thesry:-Vizcosity measuring device:-

1. Capillary tube

2. Vizscometer.

Capillary tube: - Poizeiulle sheved that the volvmme (v) of 2 hgmd or zas flowmgz per sscond through a
honzontal capillary tube of 2 grven radies length (L) under 2 constant diffevence of pressure (AF) batoraan
two ends 13 inversaly proportionzl to the vizeostty of fhied. The volume of flund through the £ ube m t 1z
grven by

The lesser the volume of dowing fhuid trough the tube per vt tune, the larger the iscosity.

Viscometer:- It 1z an instrument to measure the wiscosity. It measures some quantity which is 2 function of
viscosity. The guantity measurad iz usually tune tzken to pass cartain velume of the lionwed through an onfice
fhuid at the bottom of the viscometer. The temperature of ligud, while 1t 1= being passed through the onfice
should be maimtamed constant. Some viscometer 1z used are say bolf wuversally, redwood, Engler
viscometer which has a vertical tube. The times in sacond to pass G0ce of flnd liquid for the determumation
of vizeostty 15 “sav bolt sacond™.

The followmg empincal relations are usad to determume kmematics viscosity m stokes:-

A) Say bolt univerzal viscometer
B} Bed wood vizcometer
) Engler vizcometer

Velocity measuring device:-

Rota Meter.,

Construction: - A Eotz metsr 15 a device to find the velocity of 2 flow mn a pipe wath the aid of rotating fiee
float. It 15 essentially an onfice meter with fived pressure drop and vanabls crifice area. Flnd 15 allowed o
flow vartically upward throusgh a tapered transparant tube placed vertically with a large end at tdhe top. The
float 1= freely suspended upside the mbe. The maomumn dlameter of float 15 slightly lass then the mimrmm
bore. There are fwo L-bend lie= on the inlat and outlet of the tube. Grude wire for float 15 calibrated at the
cantre of the tapared tuba. Tha outlet portion for flud generally lass then the mlet portion. The taperad fube
15 generally having the glass covermg on the part of taking the reading of the float

Worlang: - When there 13 no flow, float rests at bottom, bat fhuid when some veloctty float has nses upward to
mizke way for fmd motion. The float nses to such a posttion that the pressure loss across the ammler onfice
Just balances to the weight of the float mechamsm which 1= attached fo 1t. The float thevefors attamns a state
of equulibriiom and the distance from the stop to float 1= a measwre of the discharge mn liter/sacond. The float
15 provided with slantaize slots 1o enable 1t o ccoupy a stable position at the center of tuba.
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A) Dead weight piston gauge
B} Mechanical zauge

A) Dead weizht piston gauge:- Thiz 1= the duect methed for precize defermumation o of a piston steady
pressure measnwrament. The instranent consists of a pisten & a cylinder of known area commectad to a fhud
pressure on the piston equal to the pressure times the piston avea. This foree can be balaneced by weight fittad
on the fop of the vertical piston. This 15 the most accurate device and vsed for precision and for calibrating
pther pressurs gaunge. The presswre of homd 15 balanced by known weight. Pressure m Egffom? v

B} Mechanical ganze:-By the help of spring or dead weight balanced the quid colunn whese pressue 1= to
be measmred. In gauge ave the ligqmd exert the force on 2 meovable diaphragzin or prsten, which 1= the resistad

brv 2 sprmg of known valve. The mtensity of pressure then would be equal to the force F dividad b the area
a of the diaphizgm orpisten F=Fia

They are suted for the mezsurement of lngh pressue when it 15 more then to amoospheres. The mest
accurate and reliable region on the scale of mechanical gange m between 409 & 70% of the maammum meay
give divect pressure readmg, portzbilicy and wider cperating zauze. They can fanly acowrate mweadmg of
properly calthrated.

1 Bowrdon tube preszume gauge

2 Dhaphragm pressure gauge

3 Dead weight pressure zauge

Viva Questions:-

Diefine and explain the MNewion's lawr of viscosity T

Define constraction of bowrden tube pressure gauge?
Define constraciion of Rotamater?

What 15 meant by calibration?

Whech type of fhwd 15 uzed m bourdon fube presswe gauga?

[ T
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FLUID MECHANICS LAB (ME-214 E)

Sessomal  : 25 Marks
Practical  Viva: 25 Mak=
Total - 30 Mark=
Troztion of Exam - 3 howrs
List of Expermments:-

1. To determme the coefficient of mnapact for vanes.

2. Teo determmne the coefficient of discharge of an Chifice Meter.

()

To determmne the coeffictent of discharge of Wotch (V, Bectangular &Trapezoidal orpes).
4. Teo determumne the fiiction factor for the pipes.

3. To determme the coefficient of dizcharge of Venhurimetsr.

6. Teo determmine the coefficient of discharge, contiaction & veloctty of an cnifice.

To verty the Bermoulli's Theorem

£. Te find cuifical Bevnolds manber for a pipe flow,

2. To deterrmme the Mata- centne height of a floatmz body.

10. Te determine the miner losses due to sudden sxnlargement, sudden conmaction and bends.
11. Te stadv Velocity, Viscosity & Pressure measuring device.

12. To shony the velocity and pressure variation with 1adms in 2 forced vertex fow,

Note:

At least ten experiments are to be performed in the zemester.

At leaszt eight experiments should be performed from the above list. Remaining two experiments may
either be performed from the above list or designed & set by the concerned institute as per the scope

of syllabus,

il ]



