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Practical Experiment Instruction Sheet |
| Lab: FM Experiment No, : 01
__ Determination of viscosity by using Red wood Viscometer
viscosity by using Red wood Viscometer and sudy its variation with

l Alm: - To determines of

| temperature.

| Apparatus:- Redwood Viscometer I, Thermometer (0°C to 100°C), Stop watch, 50 ml standard flask, oil |

| sample
Theory:-Red Wood Viscometer 15 hased on principle of laminar flow through capillary tube of standard

dimension under falling head, The Viscometer consists of vertical cylinder with orifice of centre of base

n temperature of liquid to
filled

| of inner eylinder. The cylinder 15 surrounded by water bath which can maintai

| be tested at required temperature. The water hath is heated by electric heater. The cylinder which is
& whose viscosity is to be determined is heated by water hath to desired temperature.

| up to fix with liqui
d to pass 50 ce of liquid is noted. With this arrangement variation

| Then orifice is opened and time require
| of Viscosity with temperature can be studied.

In case of Red Wood Viscometer Kinematic Viscosity and time required to pass 50 cc of liquid

are co-related by expression, v=C *1

Where, v (Nu) = Kinematic viscosity in stoke
t Time in seconds to collect 50 cc of oil.

C = Equipment Constant (To be found every time by using water)

| Experimental Procedure:-

I 1 ] I, -

1. Clean the cylindrical oil cup and ensure the orifice tube is free from dirt
|| a1l - -
. Fill water bath.

2

3. Close orifice with ball valve and fill cylinder up to index mark
I 4. Record steady temperature of oil,

S

6
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| Observations:-
I Observation Table
I —
|| . Time to collect 50 ¢
i : ¢ of oil
J Sr. No, Temperature in "C t (sec) Kinematic Viscosity v
I In stokes
I
|
I :
I |
I 4
I : -
|
|
I

-d



Specimen Calculations:-

First weve 1o find Equpmeent constani, using waler
Kinematic Viscosity v=C "1

¥ for water at NTP = 0,801

Let t = 25 seconds

I Thenefore,

| v=C*t

080l =C*213

C = 0.03204 (Using Water)

i
Then. after tiking actual readings
l For 50" C,
'I."| = ':.- " L
| vi= 03204 * 178 F 100 (divide by 100 to convert it to Stokes or e /s)
| v = 0.057 Stokes = 0.057 * 107 /s

| We know that,

| ,-I'I = I-'.‘h \'l—||.H.'|:I""1|_|.|:TI-." 07 = (0.0535% Pusise |!_|“i|—_ LVET] LE.-'['_-]III
| Mz =p¥v= - (H= Dynamic Viscosity)
Hi= ;J* T R

- Results:-
Kinematic viscosity of oil is stokes

I Conclusion:-

Rinematic Viscosity of oil ith i
& W] = 2 N i ¥ S |
| . decreases with increase in temperature,

Questions:-

| o What is Dynamic and Kinematic Viscosity?
-

| Why it is important to study Viscosity?

Prepared bv: Mr, Ix A. More ]_ P P
| A - More | Approved by: Head, Dept.
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Practical Experiment Instruction Sheet )

Experiment No. : 02
‘ Study and performance of different pressure measuring instruments

. Aim: - To study and performance on different types of pressure measuring devices.

Apparatus:- Different pressure measuring devices. necessary piping, water tank, collector tank and pump

| ;
Theory: - Pressure of a fluid is the normal force exerted by a fluid on a unit area. The pressure designated will

' he either an absolute pressure O a gAUEE Pressure. Absolute pressure is measured relative Lo a perfect vacuum

|{ahmlu!: zero pressire), whereas gauge pressure s measured relative to the local atmospheric pressure.

| Absolute pressures are positive, but gauge pressure can he either positive (above atmospheric pressure) or

| negative (below atmospheric pressure) 4s shown in figure 1.

i &
Atmoshpheric pressure line
SEUge pressuns

' =

&

W RCULIIM pressure

| Absolute pressurs

4
| A Atmoshpheric
pressure

Absolite pressure

d

I
| L
Absolute zero pressure
]

*

| PRESSURING MEASURING DEVICES Figure No.1

'l MANOMETERS:

Manometers are defined as i i
1 : w devices used for me 1
the column of fluid by same or another column of fluid. TR e S A

| They are classified as follows:
| A, S_im;}la: manometer,
B. Differential manometer,

| i
A Simple manometer.




" follows,
| i) Piezometer.
it} U-tube manometer.
| iii) Single column manometer.

=
i) Piczometer. ; _ .
| : It is a simplest form of manometer used for measuning gauge Pressure. One end of manometer 13

connected to the point where pressure is 10 be measured and other end is open to the atmosphere. The rise of
| the liquid gives the pressure head of that point,

I Fiezometer
| tube

| Figure No.2
Pressure at point A 15 given by
| P=pxgxh Nm"

| ii) U-tube manometer

B It consists of a glass tube bent in U-shape. One end of which is connected to a point al which pressure
15 1o be measured and other end remains open to the atmosphere, the tube generally contains mercury

| other liquid whose specific gravity is greater than specific gravity of
measured.

eral or any
the liquid whose pressure is to be

—

| & For gauge Pressure:;
| Let B be the point at which pressure is to be measured the datum line is A-A.
Let by~ Height of liquid above datum line.
| h; - Height of heavy liguid above datum line.
| Sy — Specific gravity of light liquid.
5z — Specific gravity of heavy liquid.

Foedk




] P Density ﬁELﬂﬂ lrquid |J:_.h 1AM

\ pz = Density of heavy liguid (82 X 1000) | |
A the pressure is same for honzontal surface the pressure above horizontal datum line A-

A in the left |

column and right column of the U-tube manometss should be same.
| Pressure above A-A in left column = p; by g
Pressure above A-A in right column = prhog

P+pihig = prha g
| P = prheg-piin g

b. For vacuum pressure: N . |
| For measuring vacuim pressure the level of the heavy liquid is shown in the diagram.
Pressure above A-A in left column =
Pressure above A-A in right column =
P = 0.

prhg+phgtd
.

pirhig+ pa h:g
P = ~{prhygtpahag

| i1} Single column manomeler: . : ==
Single column manometer is modified form of U-tune manometer in which a reservoir having & E-
L= 5 : 3 = e, g P R - a . i1

l cross-section (about 100 times) as |;_'1_:|r|;'|[:'|ﬂ|r|;:d ta the area of the tube is connected to one ol the limbs (say le
iation in pressure, the change n

| limbe of the manometer, Due to large cross section ared reservilr for any var £y % :
the liquid in the reservoir will be very small which may be neglected and hence the pressurc Is gIven a5 the

" height of liguid in the other limb,

| k: Vertical single column manometer.
l 3 Inclined single column manometer.
B
I 2 & 1I| =
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e e I ; % |
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il e asured most commonly ysed |
h - W differeniia) Manometer
- £} Invert ~tube dj i l
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(a)Two pipes at differant leveals

E

TRE

Fig. Inverted U

l i MECHANICAL GAUGES:

| These measures the unknown

f weights spring a diaphragm ete,
I. Bourdon gauge:

Bourdon gauge is widely

pressure by

used because it i

{b) A and B are al the samea level

Fig.U-tube differential manometer

5

1

<
-tube differential Manometer

balancing pressure against a mechanical element like deag

8 compact, robust, simple to use and gives precise readings,

It consists of & tube which 1z elli

plical

It 15 clozed at the free end A, The end

In eross-section in the form of g question mark and is pressure

resigtant,

"B is attached to the pressure tapping on application of pre

gsure, the

| eross-section tends tq become circular

due to this
| which causes measurement of poinler

connected by link *L” to mek and pinion arrangement ‘B

r w w

W,

-

pressure, The scale is calibrated

‘P’ on calibrated dial ‘D", This
in N/m® or mm of Hg or m of H,0.

device measures positive and negative




| FIG.Bourdon tube pressure gauge

| Other types of gauges are;

1) Bellow gauge,

i) Diaphragm gauge.

| i)  Dead weight gauge,

' CONCLUSION:

| Thus in this manner we have studied the construction and working of various manometer and pressure
gauge.

|

pPrepared by: Mr, D. A. More Approved by: Head, Dept. of Mechanieal Engineering.
|
'
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Experiment No. : 02
| Determination of metacentrie height by experimental method
Aim:- To Determine the Metacentric Height of a Empty ship and Cargo Ship

Theory:-

Meta-center 1s defined as, the point about which the body starts oscillating when it is tilted (inclined)

by a small angle.
Meta-center may alse be defined as, the point at which the line of action of foree of buoyancy will
| meet the normal axis of the body when the body 15 given a small angular displacement.

| Meta-centric Height is defined as, the distance between the Metacenter of a floating body & center of
| gravity.

| Fig 2.Position of Tilted body.




" Experimental Procedure:-
|

| l. Place the medel of ship in the water tank.

2. Shaft the movable weight to Zero position and note the corresponding angle of rotation.
| 3. 1F it 15 on zero then its correct if not then notes the erver and its direction.
| 4. Now shift the movable weight to either left or right side by 10cm. Note the angle against that
| reading,
| 5. Similarly shift the movable weight to 6.5 ¢cm, 9 em, 22 cm, 18 cm and note the corresponding
value of angle.
6. Similarly, move the movable weight to the other side and take at least 6 readings accordingly.
7. Take mean of left and right angle and make a table of i,

Observations:-

W1 = Weight of the Hanging Load in grams Weight of the ship including balancing weight in grams
| W2 = Weight of the ship including balancing weight in grams
| W3 = Total weight Wi+ W2 _

Observation Table:

| For Empty Ship
| Sr. Na. Distance of I:Il.l.];‘r'nl?llﬂ' weight x in Angle of Tilt Meta-Centric Height
L 4 GM in ‘m’ =
| I
| 3

Specimen Calculations:-
W = Fg=Weight of water displaced by pontoon
W =mg

| W= pvg

| W= pd, x(h —h),

| GM = Metacentric Heights in centimeters,

Wl=x

L GM = -
Witanfd

ults:=

Metacentric Height of a Cargo Ship (GM) = _............. cms,

I







e

| Conclusion:-

| As the angle of tilt (8”) increases, Metacentric Height (MG or GM)also .................... increases [ decreases.
I

| Questions:-

| o  What is Meta-Center and Mcetacentric height?

| « Why it is important to study Meta-centric height experiment?

J Lab work:-
| Drraw diagram of empty-ship

Frtpa red by: Mr. D. A. More Approved by: Head, Dept. of Mechanical Engineering.
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Lab: FM Experiment No. : 05
Verification of Bernoulli’s theorem

Aim: - To verify Bernoulli’s theorem
Theory:-

Bernoulli’s equation It state that ‘In an ideal, steady, incompressible and irrotational flow the total
energy(l.e. pressure energy, kinetic energy and potential energy ) remains constant throughout the
section).
Mathematically,

P F4

— 4 — 4+ £ = Lonstant

rg 29

Where,

F
m— = OresSsUne enc
%l | Ty

Il.rl
=— = kinetic ener
20 BY

£ = potential energy

SUFPLY PIPE

FIESD ME TRIC T RES

THLET
TAMK

e T I P77 T T Iy v i
TaAM

T DATUM

Fig.1 Bernoulli’s Apparatus Setup




- Experimental Procedure:-

. Note down the area of cross section of the conduit at various piezometer points

Open the supply valve and adjust the flow so that the water level in the inlet tank remains at a

constant level (i.c., low becomes steady).

3. Measure the height of water level in different Piezometers.

Measure the discharge.

5. Repeat setups 2 1o 4 for two more readings.

Observations:-

Actual discharge Q= m’ of water collected per time
Stop watch and measuring scale ete

| Observation Table
Tube Diameter Velocit Velocit Pressure Datum Total
No. of Tube ¥ Vin v Head head in head Head in
in 10! ‘m/s’ in*m’ ‘m’ in *m’ ‘m’
m* o p2 P Z P ¥
— i Lr | — _+ -
A g PE e 2z
+7
1 9.64
2 8.546
3 720
4 6.11
5 4,97
[ 3.08
7 497
8 T611
O 7209
10 7,54 '
11 965
Specimen Calculations:-
L Velocity, V=0OrA
ii. Velocity head = ‘u':ﬂg

iil. Pressure head = (P/ o &)
w, Datam head = 7
v. Total energy = ( P/ p g HZHV*2g)




; :
Results:-

Total energy line remains the same at different sections = _............m.

l Conclusion:- In this way Bemaulli's theorem is verified and there is variation in total head due to friction
I

| Duestions:-

| = Is constant in Bernoulli's equation same for all kinds of flow streamline flow
potential, If so, why? If not, Why?

| ¢  Write Bernoulli's equation for real fluid flow.
What are the assumptions made in Bernoulli’s equation’s derivation?

| =  What are the applications of Bernoulli’s equation?

I

Lab wark:-

e  Know the Bemoulli's principle.
| = Applications of Bernoulli’s principle

| Plot (P pg) +2Z Vs distance of Piezometer tubes for some reference (on x-ax15}, Join the poinis by a
smooth curve. This is known as the hydraulic line.
2 E={Fpg +Z+ {"v’z."lg]l Vs distance of piezometer tubes. Join the points smoothly. This

is the total energy line,

Frrpam:l by: Mr. D. A. More Approved by: Head, Dept. of Mechanical Engineering.
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| Lab: FM Experiment No. : 05
. Measurement of flow by using orifice meter
| Aim: - To determine coefficient of discharge for Orificemeter

| Theory:-

| Orifice meter: Tt is a deviee used for measuring the discharge in pipe only. It has circular hole.

L.
| 2

Theoretical discharge by Orifice meter,

Fig. Orifice meter

Experimental Procedure:-

Select the desired Orifice meter whose coefficient of discharge is to be determined.

Connect the pressure tapings of the Orifice meter selected to the Piezometric mbes of the
Manometer provided.

Open the regulating valve so that water starts flowing through the Orifice meter, Wait for
semetime so that the flow gets stabilized.

Vent the manometer, if necessary.

Note down differential Manometer readings by and h;

Measure the actual discharge by observing the time taken to collect a predetermined volume of
water, {Time taken for 10 cm rise of water column in the collecting tank may be noted and actual
discharge found).

Eepeat steps (5) and (6) for different flow rates (by adjusting regulating valve) and take at least




six different sets of observations.

| Observations:-
Diameter of the pipe to which Orifice meter fitted, dp=

1

| 2. Diameter of the throat of the Orifice meter, d=
| 3. Note: do'd, = 0.62.
| 4. Bize of the collectingtank =1 . x b xh. =
| Observation Table
[ s, % i Time taken for Actual Theoretical | Coefficient
] Mo | Manometric reading rise of water level discharge discharge () of
in measuring tank (Q net) th) discharge

| | (t) in “sec’ in in {Ca)
| | .mJJrEI Imglllﬁ'
i Right Left
| | limh limb

{hi) in thz)in
| I +m! lmT
I
1
I
I i
|

Specimen Calculations:-

l. Actual discharge (Q act) = AR/t Where

A = Cross-sectional area of the collecting tank =l e x b g =

R = Rise of water level in the collecting tank =

t= Time taken for *R' units of rise in water level

Therefore,

Qn = ==

gy = aj

a8y = Cross-section area of the inlet section of Orifice meter

= (1/4) do?

Fd

x J2gh




az= Cross-section area of the throat of Orifice meter = (r/d)* dj
H= Equivalent pressure head in meters of flowing liquid § m

r Sm

| =[-:‘;—r -1){h1 = hz)

3 m = Specific gravity of manometric fluid = 13.6 for mercury
5f =Specific gravity of fluid flowing in pipe = 1 for water

h 1 = Manometer reading in the right limb

h 2 = Manometer reading in the left limb

Therefore, Qth=

| 2. Cocfhicient of Discharge C 4= Quu/ Qhp=

I
Results:-
Coefficient of discharge of the Venturimeter from

| 1. Calculations = —-—-— .

| 2. Otaph=

| Conclusion:-
| Relative advantages and limitations of an Orifice meter versus other flow meters?

| Questions:=

| # Can be the same calibration be used if the Orifice meter is inclined?

| = Comment and discuss on the usefulness of this experiment based on the plots prepared
—ab work:-Draw diagram of Orifice meter

|

|

|

|

|
bwpumi by: Mr. ID. A, Muore Approved by: Head, Dept. of Mechanical Engineering,
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| Lab: FM Experiment No. : 05

B Determine coefficient of discharge for Venturimeter
| Aim:- To determine coefficient of discharge for Venturimeter

Theory:-

Venturimeter: It is a device used for measuring the discharge in pipe only. It has three section,
namely i) Convergent cone ii) Divergent cone and iii) Throat.

| Theoretical discharge by Venturimeter,

|
|

INLET ROAT

| Fig. Venturimeter

] Experimental Procedure:-

!
L. Select the desired Venturimeter whose coefficient of discharge is to be determined,

2. Connect the pressure tapings of the Venturimeter selected to the Piezometric tubes of the
| Manometer provided.
| 3. Open the regulating valve so that water starts flowing through the Venturimeter, Wait for
| sometime so that the flow gets stabilized,
| 4. Vent the manometer, if necessary.
| 3. Mote down differential Manometer readings hy and ho
6. Measure the actual discharge by observing the time taken to collect a predetermined volume of

water. (Time taken for 10 em rise of water column in the collecting tank may be noted and actual

discharge found).




7. Repeat steps (5) and (6) for different flow rates {by adjusting regulating valve) and take at least

six different sets of ohservations.

! Ohservations:-

. Diameter of the pipe to which Venturimeter fitted, d, =
2. Diameter of the throat of the Venturimeter, dz =
3. NMote: dy'd; = 0.62.

4, Size of the collecting tank=1.x b % h,=

| Observation Table
[| 1 . \ Time taken for Actual Theoretical Coefficient
| | No | Manometric reading rise of water level discharge discharge (Q of
Right Left in measuring tank (Q act) th) discharge
| limb limb (1) in “sec’ in in (Ca)
' {h) in (h2) in ‘mrfs' ‘mfs’
| [ I.ml pml
1 3
I
[
i
I
| Specimen Caleulations:-

1. Actual discharge (Q act) = AR/ Where

A = Cross-sectional arca of the collecting tank=1cx b e =
R = Rise of water level in the collecting tank =
t = Time taken for ‘R’ units of rise in water level
Therefore,

iy = Cross-scction area of the inlet section of Orifice meter

= (11/4) d1?
#2= Cross-section area of the throat of Orifice meter = (n/4) d2

B




H= Equivalent pressure head in meters of flowing liquid 5 m

| 5m
| = (== = 1) (M - h2)
5¢

| S m = Specific gravity of manometric fluid = 13.6 for mercury
5 f = Specific gravity of fluid flowing in pipe = 1 for water
h 1 =Manometer reading in the right limb

h 2 = Manometer reading in the left limb

Therefore, Qth =

| 2. Coefficient of Discharge C = Qua/ Q=

I
Results:-
Coefficient of discharge of the Venturimeter from

. Calculations = ———esaeccae,

| 2. Graph = e :

I

| Conclusion:-

| Relative advantages and limitations of a venturimeter versus other flow meters?

I
| Questions:-
| * Can be the same calibration be used if the venturimeter is inclined?

| » Comment and discuss on the usefulness of this experiment based on the plots prepared

ab work:-

Draw diagram of Venturimeter

|
| “repared by: Mr. D. A, More Approved by: Head, Dept. of Mechanical Engineering.
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| . Experiment No. : 08
Lab:- FM Calibration of notch
| -

| Aim:-To calibrate the V-Nalch for measurement of fow.

| INTRODUCTION:

A notch is a device used for measuring the rate of a liquid through a small channel or a tank, It may be defined
| as an opening in the side of a tank or 4 small channel in such a way that the liquid surface in the tank or
| channel is below the top edge of the opening. The sheet of water flowing through the notch is called Nappe or

Vein. The bottom edge of a notch over which the water flows, is known as the sill or crest,

I
THEORY:

| Co-efficient of Discharge:

| The ratio of actual discharge over a noteh to the theoretical discharge is known as coefficient of discharge.
| Mathematically, Co-cfficient of discharge:

| Actual Discharge
Cd =
| Theoretical Discharge

|
| DESCRIPTION:

Discharge over triangular Notch:

Q+=8/15 Catan 6/2 25 H=

| Fig : Triangular Motch

l'o find the co-efficient of discharge A set of two knife edged notch plates made up of Brass sheet is provided.
Jne of them is “V" notch having included angles 60%and the other is *V* notch having included angles 457,

| Depth of each notch is 105 mm. The notches are interchangeable, A pointer is provided to measure the height
of water level over the crest of the notch.




l Poinkfer Gauge

Dirnin

Brsin

N Comirol Velve

By-pags valve

| Fump D":“ Tank

I
| EXPERIMENTAL PROCEDURE:

Figure: Schematic Diagram for Notch Apparatus

| &) Clean the apparatus and make free from dust.
1) Close the drain valves provided.
| €) Close Flow Control Valve provided in water line.
d) Open By-Pass Valve,
| ¢) Fix desired Notch on the flow channel.
f) Fill sump tank with clean water and ensure that no foreign particles are there,
1) Ensure that all On/Off Switches given on the Panel are at OFF position.
| b) Now swiltch on the Main Power Supply.
) Switch on the Pamp,
| i) Record crest he ight for notch,
«) Regulate Flow of water through channel with the help of given Flow Control Valve.
| ") Record the height of water level in the channel with the help of pointer Gauge.
| m} Measure Flow Rate using Measuring Tank and Stop Watch.

| SPECIFICATION:

| 1) Length of measuring tank = 465 mm = 0. 465m
| 2} Width of measuring tank = 285mm = 0.285m
3} Height of water level measured = 100mm = 0.1m
| 4) Length of rectangular notch = 1 50mm = 0.15m
5) @ for triangular notch = 90°




| FORMULAE:

| Actual Discharge:
AxR

| :
Qp= === (C1/E)

I T

| Head over Cresi:

i H={h~=h)oem

I
Theoretical discharge over triangular notch:
|

| Quw=8/15 tan 8/2 V2g H*{cmy/s)

| Coefficient of discharge:
a
| Cd= we
| &
NOMENCLATURE:

| A = Area of measuring tank, cm’

| it = Co-efficient of discharge.

| &= Acceleration due to gravity,
| h= Water level in channel, cm

| he= Crest height, em
|

Y = Water head over crest in cm

|
1= Angle of V- notch, Radian
|

| Juer= Actual discharge in cm’/s
| Qi = Theoretical discharge over notches.
| R = Risc of water level in measuring tank, cm

| *= Time for R

I
|
|
L




"OBSERVATION TABLE:
|

Sr.No | hjinem hzin cm H=h-h:incm Time required for water

rise in seconds

I

|

| CALCULATIONS & RESULT TABLE:
|

| | 5r. by in hzin H=hj-h;: | Time required | Ouoem | Omeoretical Coeflicient
No em em in em for water rise | m'/s m/s of discharge

| | in seconds Cy

I i

|} 3

1

1%

| i

| CONCLUSION:

?I‘tpﬂmﬂ by: Mr. D. A. More

Approved by: Head, Dept. of Mechanical Engineering.
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| Lab: FM Experiment No. : 06
™ Reynolds apparatus

"AIM: To characterize Laminar and Turbulent flows by Reynolds apparatus

| THEORY:

| Reynelds Number:

| Tt is defined as the ratio of inertia force to the viscous force of a flowing fluid,
| Inertia force = Mass x Acceleration of flowing fluid.

| = p x volume x velocity / time

| = p x (volume/ time) x velocity
=pxAVxV

| = Fh“n"r'l"

| Viscous force = Shear stress x Area

| =TX A
| = px (duidy) x A
I =pux(VL)x A

I By definition of Reynolds Number

Viscous Force
| pAV

Re =
| px{(VLIxA
| pvVL

TewrnrE m=a

| M
n case of a circular pipe the linear dimension L is taken as diameter D. Hence Re for pipe flow becomes

| pVL VD
| Ee _JEeC— = S

m v

I
: i'he fluid flow may be laminar or turbulent depending upon whether

| 1. The velocity of flow is low/high
. The area of cross section of flow passage is small/large




"3. The density of fluid is low/high
| 4. The dynamic viscosity of fluid is low/high

| The above four variables are grouped in the form of a non-dimensional parameter called as Reynolds number,
i.'““i
| R

| It is observed by Reynolds in his experiment that the change of flow from laminar to turbulent occurs at any
value greater than 2000,

|

| Depending upon

| |. Entry condition
2. Temperature of water
| 3 Stability of the water surface in the reservoir.

| When a fluid flows through 2 pipe, the low may be laminar or turbulent, At low fluid velocity the fluid moves
without lateral mixing as though the serious of conductors are on one another, In such a flow the streamlines
are defined as the imaginary lines in a mass of fluid in the direction of flow and the fluid particles are not
mixing and they are flowing a well defined path such types low is called laminar or streamlined flow. At high
fluid velocity eddies formed in fluid and their motion causing lateral mixing and superimposing of turbulent on

| & primary motion of fluid, zig- zag motion of the fluid particles, the erratic motion of particles causes the flow
turbulent. :

| Reynolds has done many experiments for fluid flowing through a pipe, Reynolds No is a ratio of Inertia force
to Viscous force and has found that —If
Reynolds No < 2000 then the low is laminar flow

| 2000< Reynolds No<4000 then the Now is Transitional flow
Reynolds No > 4000 then the flow is Turbulent

| When the velocity of flowing fluid in the pipe gradually increases the Reynolds No increases

| NS DS 4P EATLE Faf
SOl abif Wadrs EE-L-—.-._
| i i—\—gu....-_\_.qﬂ-.l-ﬂ K _F.E.I'I'I?H T RAFioNars &

i Fig.] Revnolds Apparatus Setup




" strgight filament - Laminar flow

_‘-'—-_r"_-_.‘*-u._.ﬂ-'_‘-'-_.___..r"_""'-.______'_r,._-—-_

wawy filament = Tronsition [lows

o = a i S

. - ™ - - - » > -
o . i R L Mg e

i - = -

— - =

=

P

dittused flow - Tur bulcnt {iow

I Experimental Procedure:-
l. Allow water to the supply tank to maintain a constant head with the help of overflow

arrangement
2. Allow the colored water ray in the glass tube.
3. Note down the time (T) for R cm rise in the collecting tank.
4. Repeat the experiment for different discharges by varving gate valve,
Observations:-
size of collecting tank =
Diameter of glass tube =
The discharge passing through the pipe
Q=VA
Where
Q) = Discharge in ms
V = Velocity of water in the in mv's
A = Area of the pipe in m2
Reynolds Number
Re=VDm
Where,
¥ = Velocity in m/s
D = Dhameter of the tube in meters
v = Kinematic viscosity of water = 1 x 10°% m?/s at20° ¢ temp.
For:
Re = 4000 flow is turbulent
2000<Reg < 4000 flow is transition




—

|

Re < 2000 flow is laminar

| Observation Table

| Sr.No. Time tah:.n for L Discharge ) Velocity (V) in | Reynolds's Type of
| cm rise = AR/t m /s glass tube (m/z) number flow

T sec.

| Re = VDiy

I

I

|

I

i

i

L

|
+Speelmen Caleulations:-

. Qact= ARA

I
I
I

Pesuﬂ.ﬂ:-

Reynolds Number = ...

Where A = Cross-sectional area of the collecting tank = l ¢ x be =R = Rise of

water level in the collecting tank =

t =Time taken for ‘R’ units of rise in water level

Therefore (Q act =

2. Reynolds Number R e= VD

Where V = Velocity in m/s
D = Diameter of the ube in meters

v = Kinematic viscosity of water = | x 0% mis at 20°C temp.

Therefore Re=
3. Type of flow:

FPRSPPSSATT | i




Type of flow = mmeeeee

Conclusion:-

|
Type of flow
| Questions:-

| * How do you distinguizh physically a laminar flow and turbulent flow?
| =  What is Reynolds number?

| * How does Reynolds number helps in distinguish the nature of flow?

| *  What is critical Reynolds number for a pipe flow

*  Under what circumstances the flow is expected to be laminar

*  What is effect of Reynolds number on friction factor?
| * What are basic equations required in the derivation of Darcy whish back equation?
| What do you mean by fully developed Mow?
I
I

#’repnred by: Mr. D, A. More Approved by: Head, Dept. of Mechanical Enginecering.
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| Labh:- FM Experiment No, : 09
Major losses in pipes

| Aim:-1. To determine coefficient of friction for pipes.
| 2. To determine head lost in pipe friction,

|' THEORY;

| A pipe is a closed conduit, generally of circular cross - section, used to carry water or any other fluid. When
the pipe is running full, the flow is under pressure. But if the pipe is not running full, the flow is not under
pressure. In such a case the atmospheric pressure exits inside the pipe.

| mpe

| While designing any pipe line system (It may be a water supply scheme or pipes in hydraulic circuits) the
designer has to take into account the losses in the pipe & fitting. This is necessary W estimate total loss of head
| which will occur when the liquid will reach to the desired destination.

' LOSS OF HEAD IN PIPES:

When the water is flowing in a pipe it experience some resistance to it s motion, whose effect is to reduce the
| velocity & ultimately the head of water available. Though there are many types of losses, yet the major loss is
due to frictional resistance of the pipe only. The frictional resistance of the pipe depends upon the roughness of
| the inside pipe. Tt has been experimentally found that more the roughness of the inside surface of the pipe,
| greater will be the resistance, This is friction is known as fluid friction & the resistance is known as frictional
resistance.

I
['he losses are primarily of two types -

| A)Major losses:-

These losses are due to friction. In the case of pipes longer than 1000 times the diameter.
|
| B) Minor losses:-

| I, Loss due to entry
2. Loss due to changes in cross - section of the pipe such as -
| . Sudden contraction.
b. Sudden expansion.

3. Loss due to change of direction. (Elbows, Bends)
| 4. Loss due to obstruction. {Valve, Diaphragm)
5. Loss due to exit.
|

n a long pipe the major loss of head is due to friction in the pipe only. The minor losses are so small, as
| compared to friction loss, that they may be neglected. But in the case of a short pipe, the minor losses, as
[ <ompared to the friction loss, are of appreciable amount & thus cannot be neglected.

| NOTE:In actual practice, the minor losses are neglected, until and unless mentioned in the example,




| It is found that the total friction resistance to fluid flow depends on the following:
| 1. The area of the wetted surface

. The density of the fluid

. The surface roughness

2
|
3
4. Itis independent of the fluid pressure
3

I

| The loss of head in pipe due to friction is calculated from Darcy- Weishach equation which has been given bry:
4 fLp?

I = Zad

. It increase with the square of the velocity

| hy= Loss of head due to friction
| £ = Coefficient of friction
[ = [Instance between pressure point
| = Mean velocity of fluid
| d = Diameter of pipe
E = Acceleration due to gravity

DESCRIPTION:

| . . '
The apparatus consist of sump tank with centrifugal pump. Two pipes of different diameter for which common
|

| Pressure tapings are taken at suitable distance apart between which a manometer is provided to study the

inlet connection is provided with control valve to regulate the flow, near the downstream end of the pipe.

| pressure loss due to the friction, Discharge is measured with the help of measuring tank and stopwatch.

| UTILITIES REQUIRED:

| I. Electricity Supply: single Phase , 220 VAC, 50Hz, 5-15 amp socket with earth connection.
| 2. Water Supply (Initial fill)
3. Floor Drain required
| 4 Floor Area Required: 1.5 m x 0.75 m,
3. Mercury (Hg) for manometer (250gm).

APERIMENTAL PROCEDURE:

Starting Procedure:
I

| 1. Close all the valves provided,
| 2. Fill Sump tank ¥ with clean water and ensure that no foreign particles are there.




e B VA TR

Open by-pags valve,
Close all pressure taps of manometer connected to pipes.

Ensure that ON/OFF switch given on the panel is at OFF position.

Switch ON the main power supply.

Switch ON the Pump,

Operate the Flow Control Valve and by pass valve to regulate the flow of water in the desired Tes

Section. '
Open the pressure taps of manometer of related test section, very slowly to avoid the blow of water on

manometer fhuid.

10. Now open the air release valve provided on the Manometer, slowly to release the air in manometer.

11. When there is no air in the manometer, close the air release valves.
12. Adjust water flow rate in desired section with the help of control valve.
13. Record the manometer reading,
14. Measure the flow of water, discharged through desired test section, using stop watch and measuring tank.
15. Repeat same procedure for different low rates of water, operating control valve and by-pass valve,
16. When experiment is over for one desired test scction, open the by-pass valve fully. Then close the flow
control valve of running test section and open the control valve of secondly desired test section,
|7, Repeat the same procedure for other test section,
Closing Procedure:
1. When experiment is over, close all manometers pressure taps first,
2. Switch OFF pump.,
3. Switch OFF power supply to panel
4. Drain the tanks with the help of given droin valves,
| OBSERVATION :
Area of measuring tank, A= 0lm
Specific gravity of Hg, = 136
Acceleration due to gravity g= 9.8 m/s’
Inside diameter of pipe, d
For G 1 pipe (34") - 0.022 m.
For G | pipe (14") = 0.016 m.
Cross section area of pipe.A
ForGlpipe (4 = IR00X 107 m*

For G 1 pipe (!4") 20106 X 107 m*
Distance between pressure points, L
For G 1 pipe (3")

For G [ pipe (14"

1.4 m
0.9 m.




OBSERVATION TABLE :
|

| Test pipe = (3/47)
| ! St. No. Pressure difference in h (cm) Rise of water level in | Time taken
| | 5 h| hs (hy = h3) tank {cm) for rise {_SEE}I

I~ o
I o3
il
| Test pipe = (1/27)
| | Sr. No. Pressure difference in h (cm) Rise of water level in | Time taken
| hy hz thy —ha) tank (cm) for rise (sec)

L1

oL

Y03
I 04
| CALCULATIONS :

Formulne:

I
| 1. Loss of head due to frictionh= ——— also  hy =’i‘i$m
|
h 2ed
| 2. Coefficient of friction: [ = L E
4Ly

[ 3. Discharge () : Q=f-f£
| 4. Velocity of fluid: e % my'a,
|
| NOMENCLATURE:
I A = Area of measuring tank, m’

Cross-section area of pipe. m®

| d = Inside Diameter of pipe, m

| f = Friction factor

| E = Acceleration due to gravity , m/sec’
| h = Manometer difference, m

f h)h;=  Manometric reading at both points, cm




| by = head losses, m of water .

J L =  Distance between pressure tapings, m

| 0 = Discharge, m'/sec

: R = Rise of water level in measuring tank, m
R = Final level of water in measuring tank, cm

| Ry = Initial level of water in measuring tank, cm
| T = Time taken for R, sec

| v = velocity of fluid, m/sec

| Pm = Density of manometer fluid (Hg), ke/m®

| Pw = Density of water, kg/m’

| RESULT TABLE
| 1. Test pipe = (3/4")
1 Friction factor
Discharge (Q) Velocity of fluid v
Sr. No, h
I dm) m/sec. (m/sec) [ hy2gd
4’ L

I o

S
[ 03
ol
| 2. Test pipe= (1/2")
1

Friction factor
Dischar Velocit i
| Sr-No. | h(m) o ey | i
4L

1o

| 02
| 03

|| 04
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" Tlass: SE (MECH) Experiment No.: 09
| Semester: 111 Study and performance of Gear Pump Test Rip.

im: To determine the best driving conditions of the gear oil pump at constant speed and to draw the
haracteristic curves.

paratus: - A rolary gear pump consists essentially of two intermeshing spur gears which are

| .dentical and which are surrounded by a closely fitting casing. One of the pinions is driven directly by

he prime mover while the other is allowed to rotate freely. The fluid enters the spaces between the

seth and the casing and moves with the teeth along the outer periphery until it reaches the outlet

! -vhere it is expelled from the pump. Each tooth of the gear acts like a piston or plunger of on

| reciprocating pump and hence the pump can be termed a positive displacement pump. Gear pump is

| widely used for cooling water and pressure oil to be supplied for lubrication 1o motors, wrbine,

| machine tools etc.

ormulae
% Efficiency of the pump = PO x100
Pi
| Output power from the pump Po = Qs Hp Watts
I Where - Spedficweight ol il (0.2 x 9810 N/m3)
) ), - Actual discharge from the pump (m3/s)
| H, - Total head in metres of oil

| Actual discharge (o = A4
t
| A - Area of the collecting tank in plan (Inner width x inner length) (m2) H - Rise

of the liquid in collecting tank (m)
| t - Time taken for 5 cm rise of liquid in the collecting tank (s)

| Total head Hp = Hs + Hd +x




| H, = Delivery head in metres of ol
| x = Difference in level between the centers of suction and pressure gauges.

“rocedure
| The pump is switched on, By adjusting the delivery valve, the pressure gauge is set. For

| this particular pressure gauge reading the time taken T for N, revolution in the energy meter, time
| taken t for a particular volume in the collecting tank and the vacuum gauge reading are recorded.
| The experiment is repeated for different delivery pressures and the observations arc tabulated.

The internal plan dimension of collecting tank and energy meter constant are noted.

| Observation
| Speed of the pump = rpm
| Energy meter constant= rev. kwhr

Internal plan dimensions of the collecting tank Lengthl

Ircadth b= m

Difference in level between the centers of vacuum and pressure gauge X inm

| rise of liguid
in the

| 51 No. Head (H.) m of oil Pressure (Hy) revolution of energy collecting
kg fmz meter dise tank




| " Calculation Table

| ~ 8LNo Total Head H, Actual Input Power  Ouiput Power  Efficiency
Discharge

| Result
[he pump performance curves are drawn. The best driving condition is obtained corresponding to the maximum

sfficiency.

I
I CONCLUSION:

| Mrepared by: Mr. D. A. More Approved by: Head, Dept. of Mechanical Engineering.




