LABORATORY MANUAL

FLUID MECHANICS



LIST OF THE EXPERIMENT

5 NO, NAME OF THE EXPERIMENT PACE NO
FROM | TO

To determine the coefficient of impact for vanes.

2 To determine the coefficient of discharze of an Onfice Metar.

3 To determine the coefficient of discharze of Notch [V, Fectangular
& Trapezoidal types).

4 To determine the fichion factor for the pipes.

3 To determine the coefficient of discharge of Venhnimster.

i) To determine the coefficient of discharze, contaction & velooity of an
onzfice.

7 To venfy the Bemeoull:'s Theorem.

2 To find entical Bevnolds number for a pipe fowr.

0 To determune the Metza- centiae height of a floating bodyw.

10, To determuine the muner losses due to sudden enlargement, suddexn
contraction and bends.

11. To study Velocity, Viscosity & Presswe measwming device.




EXPERIMENT NO. 1

Aim- - To determune the oo effictent of impact for vanes.
Apparatus Used:- Cellectmg tank, Transparent cylmder, Two nozzles of dia 10 mme & 12 Vane of
different shape (flat, melined or curved)
Theory:- Momentom equation 15 based on Newton's second law of motion whoch states that the alzsbiaic
sum of external forces applied o contrel velume of flwd m any dwection 15 aqual to the rate of change of
miomenton inthat divection. The external forces melude the component of the weight of the fhuid & of the
forces exerted externally upon the bowndary swiace of the control volums. If a vertical water jet moving
with velocity 15 mads to stike a target, which 15 fiwe to move m the vertical direction then a force will be
axarted on the target by the mmpact of jet, according fo momentom equaton this foree (which 15 alzo aqual 1o
the force requured to bong back the target mn s eriginal position) st be equal o the rate of change of
momentmn of the jet flow in that divection.
Formula Used:-

F=p Q vi{l-cosf)

F=p Q (l-cosp) as+w=QVa

Where F =force (calculated)
p = dansity of water

f=angle of difference vans

W =velocity of jet angle

Q =discharge

A =area of nozzle  ( w'dd")

@) forflat vane P=30"
= F.Q'a

(11} for hemmsphernical vane B=180°
for %o emor =F- F/ F'x100
F=2p0a
F =Foree (due to puthng of weight)

(1) for inclined vane
F=p Qv{l-cosf)
F=p Q" (l-cosp)
Procedurse:-

1. Mote down the relevant dimension or area of collecting tank, dia of nozzle, and density of water.
2. Install amy tyvpe of vane Le. flat, melined or enrved.

3. Install any size of nozzle 1e. 10mm or 12mm dia.

4, Motz dewn the position of upper duzk, 1.1.-h|=_fu_1v;.tt 15 0ot Nomng.

5 Note down the reading of heizht of water 1 the collecting tank.

6. As the jet stke the vane, posttion of upper dizk 1= changed, nots the reading m the scals to
which vane 15 raisad.

Fut the weight of varions values one by one to brmg the vane to 1ts imtal posihon.

8. At this posttion finds out the discharge alzo.

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

10. This procedure can be repezted for different type of vanes and nozzle.



Observation table:-
Dha of nozzle
Mass density of water p
Area of collecimg fank =
Area of nozzls =

Horizontal flat vane
When jet 13 not nummg, positon of upper disk 15 at =

Chzcharze measirement Balancing Theoretical | Erverim %%
SHO | Imnal |Fmal | Tome | Discharge Maszs Force ForcaF= =F-F'F

(o) | (em)  [(sec) | fewimee) Q | Wien) |Fidwme) | pQYa

Inclined vane
When jet 15 not nnnimg, pesihon of upper disk 15 at =
Angle of melination B = 45"

Chscharge measiwement Balancimg Theoretical Erorm %%
SHO | Imnal | Fimal | Tome | Discharge Mass Force Force F= =F-FF
() {cm) (sec) |(cm’izec) Q |W(zm) |F(dme) |pQTl-cosp)a
(dyme)

Curved hemispherical vane
When jet 15 not rumming, position of upper disk 15 at =

Dhzcharge measurement Balancing Thecratical Errerm %%
SHO | Imnal |Fmmal | Tome | Discharge Mass Force Force F= =F-FT
{cm) {cm) (sec) (emfzee) Q | Wiem) |Fdyme) |2p0Q%a
(dyme)

Precauntions:-

1. Water flowr should be steady and umform.

. The readmg on the scale should be taken without any emror.
. The werght should be put slowly & one brv ons.

. After changmg the vane the flask should be closed nghtly.

= L e

‘iva Questions:-

Define the termes mopact of 12t and jet propul=zion”

Find the expression for efficiency of a senes of movmg cwved vane when a jet of water strikes
the vanes at one of 1t tips”

bd




EXPERIMENT NO. 2

Aim:- To detamuuine the cosfficient of discharge of Chafice meter.
Apparatus Used:- Chifice meter, mstalled on different pipes, ammangement of varyving flow rate, U- fube
manomater, collecting tube tank, vermer calliper tube ete.

Formula Used: -

—_—
1:'] = = el .-fh.- -a
Aav2ghh
Whers
A= Cross sectiom arez of mlst

a= Cross secton area of outlet
Alh = Head difference m manometer

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

Theory:- Crifice meter are depending on Bernoulli's equation. Chificemetar 1= a device used for measuring
the rata of fimd flowmg through 2 pipe. It is 2 cheaper device then Ventmimeter.

Procedure:-

1. 5etthe manomater pressure to the atmespheric presswrs by opening the upper valva.

2. Mowr start the supply at water controlled ber the stop valve.

1. Oue of the valves of amv one of the pipe open and close zll other of threa.

4. Tazke the discharge reading for the particular fow.

5. Tzke the reading for the presswre head oo from the u-tube monometer for comresponding reading of
discharze.

6. How tzke three readmzs for ths pipe and calewlate the Cy for that metmimeent nsng formemla.

7. How close the valve and open valve of other diameter pipe and take the three readmz for this.

E. Sirmlarky take the reading for all other diameter pipe and caloulate C) for each.

Observations:-

Chamater of Chifice meter =
Area of cross section

Area of collecting tank =
Dizcharge Manometer Feadmg
. - Cd=
. . - ho-ln Ab= A\ 2
T 1T Fread [AiTeresie | Tene a a a YA -3
peidizg sesalingg (el n] ol ol :-].'l.'l

13.ahe-hn Azav2gAh




Fesult:-

Precantions:-

Keep the other valve closed wlule tzking readmg through one pips.

The nutizl error m the manometer should be subtracted final readng.

The parallzx evor should be avorded.

hamitam a constant dischargze for each reading.

The parallzx ervor should be avorded whals takmgz reading the manometer,

il

Viva Questions:-
1. Onficemeter are used for flow measurmg. How?

-

2. Dhfference between Onficemater and Ventonmeter?



EXPERIMENT NO. 3

Aim: - To determmne the coefficient of discharge of Noteh (W, Fectangzular and Trapezoidal types).

Apparatus Used:- Anangement for findmg the coefficient of dizcharge meclusive of supply tank, collecims
tank. pomter, scale & different tvpe of notches

Theory:- Motches are overflow stuctoe where length of crest along the flow of water 15 acowately shaped
to caleulate discharge.

Formula Used:-
For V notch the discharge coefficient
Cy= Q

81542z E* tan @ /2

For Bectangular noteh

Cu= Q
23 2g BH T
For Trapszoidal notch
Cu= Q
(23) g (B=tand/ N HM

Where:-

) =Dhzcharge

H =Haizht above crest laval

@ = Angle of notch

B =Widih of notch
Procedure:-
1. The notch tmder test 15 positioned af the end of tank with vertical sharp edze on the upstream sude.
2. Open the mlet valve and fill water until the crest of notch.
1. Dote down the height of crest level by pomnter gauge.
4. Chamge the mlet supply and note the height of this level in the tank.
5. HNota the velume of water collected in collecting tank for a particular time and fAnd ot the discharge.
6. Height and discharge readings for different flow rate ave noted.
Observations:-
Breath of tank =
Length of tank =

Height of water to crest level for rectansular notch 1z =
Height of water to crest level for Vnotch =

Height of water to crest level for Trapezeidal notch =
Angle of Vnotch =

Width of Fectangular netich =



Type Dli-i].'lﬂl'ge Farul Beaght Heid warie I::
I'-iﬁ_ [nitial be=gght | Firedd height | Dilleence Felume '11]"‘5":"" bl 9
S of ik O tanic Tni hzig-t L i

Eezult:-

Precaution:-

Mzke the water level surface stll, before takings the reading.
Feading noted should be free from parallax srror.
The tome of discharge 15 noted carefully.
Ouly the intemal dimenszions of collecting tank should be taken for conzideraton and caleulations.
Viva Questions:-
1. Dhfferentiate between -
¢  Tlmform and nen wmform few
¢  Steady and umsteady flow
Diefine notch?
What 1z coefficient of discharge’

B B

Lad g



EXPERIMENT NO. 4

Aimi- To determune the fneton factor for the pipes (Major Loszes).

Apparatus Uszed:- A flow crowt of G I pipes of different diameter viz. 15 num, 25 mom, 32
mm diz. U-tube differential manometer, collecting tank.

Theory:- Fricton factor in pipes or Major losses:-

A pips 15 a closed condust through wiuch fhed flows wmder the pressure. When m
the pape, flind fows, some of potental energy 15 lost to cvercome hydraulic resistance whach 1=
classafied as:-

1. The vizcous fnchon effect assoctated with flud o
2. The local resistance which result from flow distwrbances cansed b

4 Sudden sxpansion and confraction in pipe

% Obstructhion m the form of valves. elbows and other pipe Attmgs.
4 Curves and bend 1n the pipe.

% Entrance and sxat losses,

The wiseous faction loss or major loss i head potential energy due to frction 15 grven by
hr=4f1+"
2egd
Hence the major head loss 15 fnetion loss
hy=4fl+v
2gd Diaray squation
Whers,
by =Major head loss
| =Leangth of pipe
47 =Frction factor
WV =Inlet velocrty
g = Acceleration due to gravity
d = Diametar of pipe
Procedure:-
1. Note down the relevant dimensions as diameter and lengzth of pipe between the prazsure
tappmz, area of collecting tank sfc.
Fressure tapping of a pipe 13 kept open while for other pape 15 closad.
The flow rate was adjusted to 1= masaremm value. By mamtaming swstzble amount of
steady flow m the pipe.
4. The dizcharge flowmz 1 the cuowet 15 recorded together with the water level m the lefi
and night hmbs of manometer tube.
5. The flow rate 15 reduced m stages by means of flow control valve and the discharge &
1eadms of manometsr are recorded.
6. This procedure 15 repeated by closing the pressume tapping of thas pipe, together with
other pipes and for opening of another pipe.

L 1



Observation:-

Dhamster of pipe D=
Length of pipe betwesn pressuwre tappmz L=
Area of collecting tank =

Manometer Reading Discharze Measurement
SHo
L liggh Righl DefTerestins of head | T=iial Friul Tume Cracluarge o _ 1 3 1.
hy (eiw] il i befr ol wale [ [z [z ] o= @ E]-q =r
Hy [0 by =135 g} [ At
1.
2.
3.
4.
Eesult:-
Precaunons:-

1. When fhwd 1= fowing, there 13 a fluctuztion 1 the height of prezometsr tubes, note the mean
positon carefully.

2. There m some water m collacting tank.

3. Carefully kesp some level of finid in mlet and outlet supply tank.

Viva Questons:-
Define major loss m pipe’?

1.
2. Define agualent pape?
3. Define finction factor m the pipe?



EXPERIMENT NO. 5

Aim:- To detemuine the cosffcient of discharges of Venhuimetsr,

Apparatus Uzed:- Venturimeter, installed on different dizmeter pipes, amangement of varyimg flow
rate, - tube manometer, collecting tube tank, vermer calliper fube efc.

Formula Uzed:-
C,= OQvA*-a°
AavlgAh
Whers
A= Cross section area of mlet

a= Cross secton area of ontlet
Ah = Head difference m mancimetar

= Dhischarge
Ly = Cosfficient of dischargzs
g = Acceleration due to gravity

Theory:-Ventunmeter are dependmz on Bemoull's eguation. Ventmimster 15 a device wused for
mieazuing the rate of fiud flowmz through 2 pipe. The consist of three part 1 short

1. Converging area part

2. Threat

3. Dhverging pait

Procedure:-

1. 5atthe manomater pressure to the stmospheric pressure by opening the upper valve.

2. Mo stant the supply at water controlled by the stop valve.
Oz of the valves of amv one of the pipe open and close zll other of three.
Tzke the discharge reading for the particular fow.
Tzke the reading for the pressume head on from the u-tube manometer for comesponding reading of
dizcharge.
6. MNow tzke three readings for this prpe and calewlate the Cy for that metumeant uwsng fomeula,
7. MNow cloze the valve and open valve of other diameter pipe and take the thres readmz for this.
3. Simularly tzke the reading for all other dizmeter pipe and caleulate Oy for each.

Ll

Lh

Observations:-
Diameter of Ventmimeater=
Araa of cross sechon =
Venturmeter=
Area of collecting tank=



Discharze Manometer Readmz

Cd=
S T Fral [AfMereses | Tene . . . . we Q ki .'—"L- -a
sending | reading (3¢} g | |k hz-lu ho-hy Ah= Aavlgal

13.aha-hiny

Rezuli:-

Precantions:-

1. Eeep the other valve closed wiule tzking reading through ons pipe.

2. The nutial emror m the manometer should be subtracted final reading.

1. The parallzx ervor should be avorded.

4 Mzmtam 2 constant discharze for each reading.

3. The parallax ervor should be avoided whale takms reading the manomater.
Viva Questions:-

1. Venturmmeter are used for flow measwrmg. How?
Define co efficient of discharge’

1. Define parallax emrer?

o

4. Define converzing arez part”
5. Define taeat?
6. Define diverzing part?




EXPERIMENT NO. 6

Aim:- To determine the cosffcient of dischargs, contraction & velocity of an Onfice.

Apparatus Used:- Supply tank with overflow arrangement Onifice plate of different diameter, hook zauge.
collecting fank, plezometnc fuba.

Formula Used:-
Ci= _Quna
Q) thecestical
Q weariea =T heoretical velocity x Theoretical area
= 2zh.=a
Ga=_Q
av2gh

Co = Actuzl velooity of tet at vena contracta
Theoretical velocity

Co=V/V=~2x"2y_ J1/\2gh=x24yh

Coafficient of contraction = Area of et at vena contracta
Thectetical velocity

Ce= _a__
a
Theory:- A mouthpisce 15 2 short length of pipe which 15 fwo or three times its diameter m length If there
pipe 15 filled extermally to the ouifices, the mouthprecs 15 called externzl cvlindiical mouthpiece and
discharge through mifice ncrease 15 2 small opening of anv cross- saction on the side of betfom of the tank.
throngzh which the fluid 15 flowing onfice cosfficient of wvelocity 13 defmed as the ratie of oo actual
discharge to onfice ratio of the actual veloaity of the jet at vena- confracta to the coefficient of theorsfical
velooity of the jet coefficient of contraction of defined as ratio of the actual velocity of jot at vena- confracta.

Vena- Contracta:- The flud out 15 in form of jet goes on confracting form orifice up to dispute of about %
the citfice diz. After the expend thus least relation.

Coefficient of velocity:- It 1= a ratio of actuzl velocity jat at vena-confracta to theorsfical velocity.

Coefficient of contraction:- Ca=a,
a

= Ares of et
Area of cnfice

Coefficient of discharge:- Co= Qawa

Q“‘E—'Il:'!l.‘il

Procedure:-



L

Set the mouthpiece of catfice of which the C_, C,. € are 1o be determmned

Mote the mmtial height of water m the steady flow tank and the heaght of datmn from
the bottom of onfice and mouthprece. These remams constant for a2 parhenlar
mouihpiecs or orifice.

By vz the stop valve, set 2 particular flow in tank and fank height of water m tank.

4. Take the reading of discharge on this particular flow,

3. Usming hock zauge. fmd the volume of Mo Y for mouthpiece.

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

7. Using the formmla get value of €y €, and C, for 2 particular onfice and mouthpiece.
Observation:-

¥ + v ave readinz on henzontal vrertical scale

du

b=p a, X v M=y | Y=v-w | Cu=x/2gh| Average

b = Feading on piezometer

al) = Feadmgz on prezometer af level on centre of mouthmece
v = Beading on vertical scale at exat of onfice

%0 = Reading on honzontal scale at ext of onfice

fl‘.?{n o ZP FE volume| Time | Q=W [ =02z Averaze
)
4.
Eesult:-
Precautions:-
1. Tzke the reading of discharge acomately.
2. Tzke value of h without any parallax emor.
1. 5Satthe onfice and mouthpiecs.
4. He:ght of water m the steady flowr
s

Tzke readmg from hook zauge carefully.

Viva Questions:-
1. Define Chifica”

2. Define Mouth prece?

Lad

Define vena contracta”

4. Define co efficient of velocity?



EXPERIMENT NO. 7

Aim:- To venfy the Bemoulh's theorem,

Apparatus Used:- & supply tank of water, a tapered inclined pipe fitted with no. of plezomeater tubes point,
meazuing tank, scale, stop watch

Theory:- Bemoulli’'s theorem states that when there 13 a contirmes connecticn between the particle of
flowing mass howd, the total ensrgy of amy sector of flow will remain sames provided there 15 ne reduction
or addition at amy poimt.

Formula Used:-

H =Z,+p/w+V,%2g

H:=Z; +prw + V2" 2g
Procedure:-

1. Open the mlet valve slowly and alleaw the water to flow from the supply tank.

s

Monar admast the flow fo zet a constant head in the supply tank to make flow m and out flow agqual.

Lad

Tnder this condihon the pressure head will become constant m the prezometer tubes.
Mote dowmn the guantity of water collected m the measming tank for a given mterval of s

Comypute the arez of cross-secton wmder the plezomater tube.

ol

Comypute the avea of cross- section under the tube.
7. Chamge the inlet and outlet supply and note the reading.
E. Tzke atleast three readings s descitbed mn the above steps.

] 7 8 9 10 11

L]

1 |2 3 4

Tracharge
O e rReter
Tk [rae
el
Apew ol
Croas-ssclio
bl B R
i =igh

gl
elksary
O wler
Ulsadar Moot
il =ach post

v =
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]
I

n'p= '||'._r!_.




Precautions:-

1. When fhed 15 flowing, thers 13 a fluctuation m the heizht of plezometer tubes, note the

mean position carefully.

2. Carefully keep some level of fuid 1 mlet and outlet supply tank.

Viva Questions:-
1. Bnefly explain the varnous terms mwolved 1 Bemoulll's aquation”

2. Asmumphon made to zet Bemoulh's equation from Euler’s equation by made?
3. What 13 piezomester tube’



EXPERIMENT NO. §

Aim:- To find entical Eeynolds mineber for a pipe flow.
Apparatus Used:- Flow condition mnlet supply, elliptical belt type anangement for coloured fhed with
regulating valve, collecting tank.

Formula Used:- FEeynold:s Neo= Inertia foace
Wizeous force
Theory:-

Eeynold: Number:-

It 15 defined as ratio of mertia force of a flowing fhmd and the viscons force of the fud. The expression for
Faymnolds mumber 15 obtamed as:-
Inertia force(F1) = mass . acceleration of flowmg
5. Velume, Velooty fime
& . Volume Velooity
time
b .area Veolume | Velooity
5.4V
Shear stress . area
T.A
wde'dy . A
uWVAT
By defimtion Fevnolds number:-
Ee=F1Tu =0AV 't A
=.L/us
=VLn~
{ v=u/ p1s kmematics viscosity of the flwd }
In case of prpe flow, the linear dunension L 15 taken as dia (d) hence Fevnolds nuanber for pipe flow 15 -
FBe=Vd~x o
Fa= pVd i+

Procedure:-

- ) .
Viscous force(Fv)

Fill the supply tank some times before the experiment.

The calculated flwd 15 filled as contamer.

Mow et the discharge by uzing the valve of that particular flow can be obtamed.

The tvpe of flow of rate 15 glass tube 15 made to be known by opeming the valve of dye contamer.
Tzke the reading of discharge for particular flow.

Using the fommla set the Revnolds no. for that pariicular flow, aspect the above procediwe for all

remanung flow.

=



Tvpe

Discharze
Tmme | Initial | Final |Difference | Volume |Q=m’3 |Re=4Q/mAV

Result:-

Precannon:-

1. Tzke readmg of discharge accwrately.
2. Seatthe discharge value aceurately for each flow.

Viva Questions:-

1.

.
3

Eaynelds mumber miportance?

. Deszcribe the Revnolds munber expenments to demonstrate the tweo type of flow?

. Define lapunar flow, tansizen flow and turbulent fow?



EXPERIMENT NO. 9

Aim;: - To determmne the Mata-cenmic height of 2 floating body.

Apparatus Used: - Take tank 2/3 full of water, fleating vessel or pontoon fitted with a pomnted pomnter
moving on 2 graduated seale, with weights adjusted on 2 honzentzl beam.

Theory: - Consider a floatmg body which 13 partially momersed i the gud, when such a body 1= dlted, the
center of buovaney shifts from its ongmal posttion ‘B to0 “B7 (The point of application of buovanant force
or upward force 15 knowm as center of & which may be below or above the center of buovancy remain same
and couple acts on the body. Dree to this couple the body remeains stabla.

At rast both the pomtz G and B also Fb = We act through the samee vertical line but 1o opposite direction. For

small change (8) B shifted to B.

The ponst of mtersaction I of onginal vertical line through B and & with the new vertizal, line passmgs
through B 15 known as metacentre. The distance between & and I 15 knowm as metacentre height which 15
measure of static stabality.

Formula Used: - GhI= W, 30

(W, +W,)tan &
Whers: -
Wy 15 umbalanced mass or weight.
We 1z weight of pontoon or anvhody.
X 15 the diztance from the center of pomter to stnper or tmbalanced weight.
g 15 anzle of olt or heel.

Procedure: -

Mote down the dimensions of the colleacting tank, mass density of watar,

Mote down the water levrel when pontoon is outside the tank.

Mote down the water levvel when pontoon 1= mside the tank and their diffarence.
Fix the stps at equal distance from the center.

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

Take the reading of the distance fom center and angle made by pointer on are.
The procedure can be repeated for other postioned and values of wmbalanced mass.

=



Observation Table:-
Length of the tank =
Width of the tank =
Arvea of the tank =
Inutial level of the water without pontocn =
Fmazl level of the watar without pontoon =
Dhffarence m height of watar(Z) =30 X, =

Heizht of water] Differspce in | Waight of Unbalanced GM=

In tank with Height Poatoon Mazs, W Q Metaceniric a

Panoon (3. | =300 W. =342 k=) Haigh: -f:r_"
ik ] {m) ke (mi} *-‘

Eesult: - Mata cantric haight of the pontoon 15 measmred with different posthons and weights.

Precautions: -
1. The reading takang carefilly without parallax error.
2. Put the weight on the hanger one by one.
3. Wait for ponteon to be stable before takmg readings.
4. Stps should be placed af equal distance from the centra.
Viva Questions:-
1. Define Buoyrancy?
Z. Define Meta-centre?
Diefine Meta- centric height?

4. With respect to the position of metzcentre, state the condifion of equlibrimm for 2 floating
body?

Lad



EXPERIMENT NO. 10

Aim:- To detemune the mmner losses due to sudden snlargement, sudden contraction and bend

Apparatus Used:- & flow cirewst of . 1 pipes of diffsrent pipe fittimgs iz, Large bend, Smzll bend.
Elbowr, Sudden enlargement from 25 mm diz te 50 mm dia, Sudden confraction from 50 mm dia to 25 mm
dia, U-tube differential manometer, collacting tank.

Theory:- Minor Losses:-

The local or minor head losses are cansed by certain local faatures oo disturbances The disturbances may be
canzad m the size or shape of the pipe. This deformation affacts the velocity distnbuticn and may result in
addy formation

Sudden Enlargement:-
Two pipe of cross-sectional area Al and AZ flanged together with a constant veloetty flnd Aowing fom
smialler dizmeter pipe. This flow brezks away from edges of namwow edges section, eddies from and resulting
tobulence canse dissipation of snergy. The miations and cnset of dishobances m tmbulencs 1= due to fimd
momeantum and s area. If 15 grven by

h ewit=V22g

Eddy loss:-
Because the sxpansion loss 13 expended exclusmvely on eddy formation and contmues substance of
motational motion of flud masses,
Sudden Contraction:-
It represents a pipe hne m whach zbrpt contraction occcurs. Ispection of the flow pattem
reveals that it exists 1 two phases.
heon={V.— V2)2/2g
Where
We= velocity at vena contracta

Losses at bends, elbows and other fittines:-

The flow pattem regarding separation and eddymg m region of separations mn bends, valves. The resultmz
hiead loss due to snergy dissipation can be prescrbed by the relation b = KV 2z, Where V' 1z the averaze
flow wvelocity and the resistance coefficient K depends on parameter defiming the geometry of the saction
and flow.

Fesistances of large zizes elbows can be reduced appraciably bev sphitfing the flow into a

mncher of streams b a jet of zuide vanes called cascades.

Procedure:-
1. Motz dowm the relsvant dimensions as diametsr and lenzth of pipe between the presswe tapping,
area of collecting tank ate.
2. Pressure tappmgz of a pipe 2 15 kept open winls for other pipe 15 closad,
3. The flow rate was adjusted to s maxiomm value, By maintainme suitable amount of steady flow in

the pipe.

4. The discharge flowing m the civowit 15 recorded together with the water lavel In the left and nght
himbs of manometer tube.

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

manometer are recorded.



6. This procedine 15 repeated by closmg the pressure tappimg of this pipe, together with other pipes and
for opeming of another pips.
Observation:-
Diameter of pipe D
Length of pipe between presswre tappmeg L =
Area of collectmg ank =
Tvpes of the fitting =

Manometer Readins Discharze Measwrement . )
SN Loz of coefficient
Ll ligh Righl DafTeiesti: of haad | [zl Friml Tusié Drschargs K =2g_-'i:: l‘
by (e8] Liiels m leres of waler | (enl [zl [} ] -
hy [=nb by =13 fhy-hg [ ]
1.
i
3.
4.
Eesult:-

Precautions:-

1. When fhud 15 flowing, there 1= a fluctuation m the height of plezometer fubes, note the mean
position carefully.

2, There in some water in collscting fank.

Lad

Carefully kesp some leval of faud in mlst and outlst supply tank.
Viva Questions:-

1. Define hvdraulic madient and totzl ensrgy lines?

2. Define addy loss?
3. Define sudden contraction?
4. Define sudden enlargement?



EXPEEIMENT NO. 11
Aim:- Teo stody Viscosity, Veloetty & Pressure measwning device.
Theory:-Viscosity meazuring device:-

l. Capllary tube

2. Wiscometer.

Capillary tube: - Poizaiulle showed that the volume (v) of 2 Lgmd or zas flowmg per sscond through a
horzontal capillary tube of 2 grven radins length (L) under 2 constant difference of pressure (AF) betwaen
two ends 15 Inversely proportionzl to the viscostty of fhed. The volume of flund through the fube mtis
grven by

The lesser the volume of fowing fhmd through the tube per ot time, the larger the wiscosity.

Viscometer:- It 13 an mstrument to measurs the visceaty. It measwes some quantity which is a function of
viscosity. The quantity measurad 1s usually time tzken to pass certain velumne of the houd through an onfice
fluid at the bottom of the viscometer. The temperatme of Ligud, whila it iz being passed tlvough the crifice
should be maintained constant. Some viscometer 15 used are say bolt wmiversally, redwood, Engler
viscometer whoch has a vertical tube. The times in sacond to pass 8lce of flnd lguid for the determunation
of viscosity 15 “say bolt sacond”.

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

A) Say bolt universal viscometer
B) Red wood vizcometer
L) Engler vizcometer

Velocity meazuring device:-

Eota Meter.

Construction: - A Fotz meter 15 a device to find the veloaity of a flow mn a pipe with the aid of rotating fiee
float. If 15 essentially an onfice meter with foced pressure drop and vanable enfice area. Flnd 15 allowed fo
flow vertically upward through a tapered transparent tube placed vertically with 2 larze end at the top. The
float 15 fresly suspended upside the tubs. The marmwm diameter of float 13 slightly less then the nundrmims
bore. There are fwo L-bend lies on the inlet and outlet of the tube. Guide wire for fleat 15 calibrated at the
centre of the tapared tube. The cutlet portion for flmd gensrally la=s then the mlst portion. The tapered fube
15 generally having the glass covermz on the part of taking the reading of the float

Worldng: - When there 13 no flow, float rests at bottor, bat fhod when some velocity float has 1nsss upward fo
make way for fmd motion. The float nses to such a position that the presswe loss across the anmler onfice
Just balances to the weight of the float mecham=zm which 1= attached fo it. The float therafore attams a state
of equulibiumm and the distance from the stop to fdeat 15 3 measwre of the discharge m lifer'second. The float
15 provided with slantanse slots to enable it to ccoupy a siable pesition af the center of tube.



A) Dead weight piston gauge
B} Mechanical zange

A) Dead weight piston gauge:- Thiz 1= the dwect method for precize determumation o of a piston steady
pressure measwement. The mstroment consists of a piston & a cyhnder of known area comnectad to a fhud
pressure on the prston equal to the pressure times the piston arez. This foree can be balanced by weight fitted
on the top of the vertical piston. Thus 15 the most acourate device and wsed for precizion and for calibratine
other prassure gaunge. The presswwe of hogmid 1= balanced by knowm weight. Pressurs m Kgffem?  or

B} Mechanical ganze:-By the help of spring or dead weight balanced the higumd cohunn whese pressme 1= to
be meazmred. In zauge ave the ligmd exert the force on 2 movable diaphrazm or piston, which 1= the resistad

b 2 sprmg of known valve. The miensity of pressure then wonld be equal to the force F drndad by the area
a of the diaphozegm orpiston FP=F:

They are smwted for the mezsurement of lugh pressure when it 15 more fthen to atmospheres. The moest
acourate and reliable rezion on the scale of mechamiczl gauge mn between 40% & 70%% of the mainmum may
give divect preszure readmgz, portability and wider operating gauge. They can fanly acowate readmgz if
properly calthrated.

1 Bourdon tube prassure gaugs

2 Dhaphragoo pressure gauge

3 Dead weight pressure gauge

Viva Questdons:-

Dlefine and explain the Newton's law of viscosty”T

Diafine construetion of bowrden tobe pressure zauge’
Diefine constraction of Fotameter?

What 1= meant by calibration?

Whach type of fhod 15 nsed m bourdon fube pressme ganga?

L e



FLUID MECHANICS LAB (ME-214E)

Sezmomal ;25 Marks
Practical Viva: 25 Maiks
Total : 50 Marks
Draztion of Exan - 3 hows
List of Experoments:-
1. To determmmne the coefficient of mipact for vanes.
2. To determmmne the coefficient of discharge of an Onfice DMeter.
1. Teo determmne the coefficient of dizcharge of Wotch [V, Fectangular & Trapezotdzl fypes).
4. To deterrome the friction factor for the prpes.
5. To determmmne the coefficient of discharge of Venturimetsr.
6. To deterrmmne the coefficient of discharge, contiachon & veloctty of an cnifice.
7. Toventy the Bermoulli’s Theorem
E. To find crizeal Fevnolds mumnber for a pipe flow.
9. To determmne the Mafa- centrie height of a floatmgz body.
10. T determone the miner losses due to sudden snlargement sudden confraction and bands.
11. T sty Veloeity, Viscosity & Pressure measunng device.
12. Te shonw the velocity and pressure varation with radios i a forced vertex flonr.
MNote:
1. At least ten experiments are to be performed in the semester.
3. At least eight experiments should be performed from the above list. Remaining two experiments may

either be performed from the above list or desizned & set by the concerned institute as per the scope
of syllabus,



