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¢ Approved by AICTE New Delhi and Accredited by NAAC
4 Affiliated to the University of Dr. A P J Abdul Kalam Technological University.
DEPARTMENT VISION

Producing internationally competitive Mechanical Engineers with social responsibility &
sustainable employability through viable strategies as well as competent exposure oriented

quality education.

DEPARTMENT MISSION

1. Imparting high impact education by providing conductive teaching learning
environment.

2. Fostering effective modes of continuous learning process with moral & ethical values.

3. Enhancing leadership qualities with social commitment, professional attitude, unity,
team spirit & communication skill.

4. Introducing the present scenario in research & development through collaborative
efforts blended with industry & institution.

PROGRAMME EDUCATIONAL OBJECTIVES

PEO1: Graduates shall have strong practical & technical exposures in the field of Mechanical
Engineering & will contribute to the society through innovation & enterprise.

PEO2: Graduates will have the demonstrated ability to analyze, formulate & solve design
engineering / thermal engineering / materials & manufacturing / design issues & real life
problems.

PEO3: Graduates will be capable of pursuing Mechanical Engineering profession with good
communication skills, leadership qualities, team spirit & communication skills.

PEO4: Graduates will sustain an appetite for continuous learning by pursuing higher
education & research in the allied areas of technology.

PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering
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problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

9. Individual and teamwork: Function effectively as an individual, and as a member
or leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Students able to apply principles of engineering, basic sciences & analytics
including multi variant calculus & higher order partial differential equations..

PSO2: Students able to perform modeling, analyzing, designing & simulating physical
systems, components & processes.

PSO3: Students able to work professionally on mechanical systems, thermal systems &
production systems
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L-T-P- Y f
Course No. Course Name . earo .
Credits Introduction
ME230 FLUID MECHANICS AND
MACHINES LABORATORY 0-0-3-1 2016

Prerequisite: ME203 Mechanics of fluids

Course Objectives: The main objectives of this course is to demonstrate the applications of theories
of basic fluid mechanics and hydraulic machines and to provide a more intuitive and physical
understanding of the theory.

Syllabus
Study:

1. Study of flow measuring equipments - water meters, venturi meter, orifice meter, current meter,

rotameter

2. Study of gauges - pressure gauge, vacuum gauge, manometers.

3. Study of valves - stop valve, gate valve and foot valve.

4. Study of pumps — Centrifugal, Reciprocating, Rotary, Jet.

5. Study of Turbines - Impulse and reaction types.

6. Study of Hydraulic ram, accumulator etc.
List of Experiments:

1. Determination of coefficient of discharge and calibration of Notches
Determination of coefficient of discharge and calibration of Orifice meter
Determination of coefficient of discharge and calibration of Venturimeter.
Determination of Chezy’s constant and Darcy’s coefficient on pipe friction apparatus
Determination of hydraulic coefficients of orifices
Determination of metacentric height and radius of gyration of floating bodies.
Experiments on hydraulic ram
Reynolds experiment
9. Bernoulli’s experiment
10.Experiment on Torque converter
11. Performance test on positive displacement pumps
12. Performance test on centrifugal pumps, determination of operating point and efficiency
13. Performance test on gear pump
14. Performance test on Impulse turbines
15. Performance test on reaction turbines (Francis and Kaplan Turbines)
16. Speed variation test on Impulse turbine
17. Determination of best guide vane opening for Reaction turbine
18. Impact of jet

Note: 12 experiments are mandatory

PN R LD

Expected outcome: At the end of the course the students will be able to
1. Discuss physical basis of Bernoulli's equation, and apply it in flow measurement (orifice,
Nozzle and Venturi meter), and to a variety of problems
2. Determine the efficiency and plot the characteristic curves of different types of pumps and
turbines.
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COURSE OUTCOME

CO No. Course Outcome

Understand the various pipe fittings and plumbing tools used in day to day

C230.1 life

C230.2 |Calibrate the flow measuring devices in pipes and open channels

C230.3 |Determine the metacenteric height and the stability of floating body

Determine the performance characteristics of positive, rotodynamic pump
C230.4 .
and hydraulic ram

C230.5 |Justify the effect of friction in pipe flows

C230.6 Determine the performance characteristics of impulse and reaction
" |turbines

CO-PO-PSO MAPPING

CO Vs PO
ME230
COUR
C(S)IIEJT P10 PZO P3O PO4 | PO5 | PO6 | PO7 | POS | PO9 P001 P?l P(2)1 PSIO PSZO P§O
COME
C230.1 |3 3 3 |3 3 |3 3
C230.2 |3 3 |3 3 |3 3 /3 [3 |3
C230.3 |3 2 |3 3 |3 3 |3 3
C230.4 |3 2 [3 |3 3 |3 3 (3 [3 |3
C230.5 |3 2 |3 3 |3 3 /3 [3 |3
C230.6 |3 2 |3 3 |3 3 /3 [3 |3
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Experiment No. Experiment Name

1 FRICTION IN PIPES

2 ORIFICE METER

3 VENTURIMETER

4 FLOW NOZZLE APPARATUS

5 TRIANGULAR NOTCH

6 VERIFICATION OF BERNOULLI’S
THEOREM

7 METACENRIC HEIGHT OF A FLOATING
BODY
PELTON TURBINE TEST RIG

9 FRANCIS TURBINE TEST RIG

10 SINGLE STAGE CENTRIFUGAL PUMP

11 RECIPRCATING PUMP TEST PUMP

12 KAPLAN TURBINE TESTING RIG

Department of Mechanical Engg,. NCERC



ME230 FLUID MECHANICS ANDMACHINES LABORATORY

Experiment 1: FRICTION IN PIPES

Aim: To determine the Co-efficient of friction in flow through pipes of various sizes.
Theory:
When a fluid is flowing through a prpe, the fluid experiences some resistance due fo which
some of the energy of fluid 15 Jost. The loss of energy 15 classified info
1. Major energy loss: this 15 due to friction and it 15 calculated by the following
fornmlae:
) Darcy-Weishach Fornula = %
Where, h= loss of head due to friction
f = co-effictent of friction which is a function of
Reynolds number.

28 e R, (2000
R

= wﬁrﬂn var ying from 4000 to 10°

RY

L = length of pipe
V =mean velocity of flow
d = diameter of pipe.

—

b) Chezy's formula V=Cvmi

Where, C = Chezy's Constant
m for pipe is always equal fo %
1= loss of head due to friction/unit length of pipe.

Procedure:

1. Switch on the pump and open the delivery valve.
2. Open the corresponding ball valve of pipe under consideration.
3. Keep the ball valve of other pipeline closed.
4. Note down the differential head readings m the manometer. (Expel if any air is present
by opening the dramn cocks provided to the manometer).
5. Close the butterfly valve and note down the time taken for known water level rise.
where b 1s loss of head
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E
hy= H|—= -1| mof water.
H = Manometer reading in m of Hg
6. Change the flow rate and take the corresponding reading
7. Repeat the experiment for different diameter of pipelines.

Table of calculations:

Difference in Loss
Mercury level Rise of '[il_ne Discharge | Velocity of | Coefficient
Type H= water | taken Q ! nead | of Fricti
hi | B: | ke iInm | insec (m*s) (m's) .1:*:“ ot Incnon
inm
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Experiment 2: ORIFICE METER

Aim: To determine the co-efficient of discharge through orifice meter.

Theory:

Orifice meter 1s a device used to measure discharge in a pipeline or a closed condust. Onfice
15 a hole through which liquid 1s made to pass through. It works on Bernoulli’s principle or venturi
effect and contumity equation.

Orifice meter conssts of a flat plate with a cirenlar hole at the centre. The circular hole s
called orifice. The edges of the orifice are bevelled. The orifice plate is fixed using flanges. The
section of flow where the area 1s nunimum is called venacontracta. At venacontracta the velocity is
MAXImm

Merits and Demerits of orifice meter over venturimeter.
* Orfice meter occupies less space than venfunimeter.
e Smple in construction and hence cheaper than venturimeter.
* In case of orifice mefer expansion and contraction are sudden and hence loss of energy 1s
more.
¢ The co-efficient of discharge of venturimeter 15 high (about 0.9) where as that of orifice
meter 15 low (about 0.6).
Apparatus used:
1. Orifice meter 2. Pump and motor for steady supply of water.
3. Clock to record the time 4. Measuring tank.

Procedure:
1. Fill the sump with clean water. Keep the delivery valve closed. Open the corresponding ball
valve of the orifice meter pipeline.
Adjust the flow through the control valve of pump.
Open the corresponding ball valve fitted to onfice meter tank tapmgs.
Note down the difference head readings in manometer.
Operate the bufterfly valve to note down the time taken for a known amount of rise mn water
level m collecting tank.
Change the flow rate and repeat the expermment.
7. Calculate co —efficient of discharge using relevant fornmla.

L s b

=

Graph to be plotted
Log Q. Vs logh and calculate the slope
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x = Manometer reading m m of Hg
1
Qae = kxh? nr/s(Where n=1/2)

k= 88,428

Ja; - a;
Co —efficient of discharge, Ca = Qe
the

Table of readings:

Manometer reading | Water Head (h)
X m of water
mm m

SI| R t
(m) | ()

Table of calculations:

5| @) | ) | oo famce
) ) |
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«RAGER
_ - }
= )
I/
(7 N
- * BITTELY \AME .
[ | VWARBE NOTR B;LWE
—H  \MOER Z
& " CINRD \AME

Observation and Calculation:

Internal diameter of pipe ™ di= 0.025m
Orifice diameter dy=0015m
Area of Collecting Tank A=00125m

Formulae:
. . nd;
Cross sectional area of pipe. a1 = e m’
. . md:
Cross sectional area of orifice, 3= — mr

Actual discharge, Qua = % m% where R = rise in water level m collection tank (mn m).

aa,,2eh

a; —a;

Theoretical discharge, Qe =

w
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Experiment 3: VENTURIMETER

Aim: To defermine the co-efficient of discharge through Venturimeter
Theory:

Venfurmeter 1 a device used to measure discharge of flwid in a closed conduit or pipelme. It
consists of a convergent cone, throat and divergent cone. As the area of the flow decreases m the
convergent cone, velocity of flow mereases and pressure decreases. The measurement of pressure
difference between the mlet section and throat section leads to the measurement of discharge. The
angle of divergent cone will be 60° and that of convergent cone will be about 20°. The length of the
divergent cone will be more than the length of convergent cone. The dia of the throat will be 0.5-0.6
times the dia of the pipeline or the mlef section

If 2 fluid 15 made to flow through a varving section due fo the variation in pressure, there will
be vartation in velocifty and this effect is known as venture effect.

Apparatus used:
1. Venfurimeter 2. Pump and motor for steady supply of water.
3. Clock fo record the time 4. Measuring tank

Procedure:
1. Fill the sump with clean water. Keep the delivery valve closed. Open the
ball valve of the venfurimeter pipeline.
2. Adpust the flow through the control valve of pump.
3. Open the corresponding ball valve fitted to Venturi meter tank tappings.
4. Care should be taken, such that there should be not anv air bubble, while the Liquid
is passing through the manometer.
5. The differential reading of the manometer is noted down from the level of Hg in
two limbs.
6. Then the ttme required to collect 200 mm of water in the collecting tank is noted
down.
7. Finally the procedure i emploved for different discharge through the pipeline.

Graph to be plotted
Log Q,z Vs logh and calculate the slope
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1
Que = kxh? m¥/s(Where n=1/2)
aa, I'Z_g
k= I'I 2

1.!'5;_' —a;
('}h'.'.

the

Co —efficient of discharge, Ca =

Table of readings:

Manometer Reading Water Head (h)

sl (x) m of water
No | Rm) | ts) mm of

Hg

m of Hg

Table of calculations:

. Qm ) Qﬂ:e . ) ]
51 LmZ| [HIZ '| Ca Qu Avg C3

2
E
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Observation and Calculation:
Inlet diameter of Nozzle, d1= m
Exit diameter of Nozzle, = m
Area of Collecting Tank, A= iy
Formulae:
| . w
Cross sectional area of inlet, a3 = ] o

Cross sectional area of exit, a; = 4‘ il

Actual discharge Qua= $ m% where R = rise in water level i collection tank (i m).

2 28h Se ]
Theoretical discharge, Qe = @ ”‘% where head, h = x| =% -1 | mof water.

Ja - a; E
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Experiment 4:FLLOW NOZZILE APPARATUS

Aim: To determune the co-effictent of discharge through a nozzle meter.
Theory:

Flow nozzle is a device used to measure discharge of fluid m a closed conduit or pipeline. It
is mainly vsed for metering fluids flowing under hugh pressure thorough lines of minimum size due
to some reason, another advantage of flow nozzle is that it requires smaller piping before & after the
primary element as compared that of an orifice mefer.

Apparatus used:
1. Nozzle meter 2. Pump and motor for steady supply of water.

3. Clock to record the time 4. Measuring tank.

Procedure:

1. Fill the sump with clean water. Keep the delivery valve closed. Open the
ball valve of the venturimeter pipeline.

2. Adjust the flow through the control valve of pump.

3. Open the corresponding ball valve fitted to Venturi mefer tank tappings.

4. Care should be taken, such that there should be not any air bubble, while the liquid
s passing through the manometer.

5. The differential reading of the manometer s noted down from the level of Hg mn
two limbs.

6. Then the time required to collect 200 mm of water in the collecting tank is noted
down.

1. Finally the procedure is emploved for different discharge through the pipelime.

Graph to be plotted
Log Qy Vs logh and calculate the slope
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|
Qge = kxh? nr/s(Where n=1/2)

a..[?

—

Co —efficient of discharge, C; = Q.

the

Table of readings:
Manometer Reading | Water Head (h)
b | (x) m of water
No R(m) | 1) mm of fH
Ho m of Hg
Table of calculations:

S| | Q!m | 'Q;he | Ca= Qe Ave Cy
lm [ J [.m /‘} J 0. :
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/—‘NIZLEIMEER

[ [
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Pl BITHHY\A\E
A \_‘l
VARIEA INJFTR
h BILVA\E
| X

(INRL\AME

Observation and Calculation:

Inlet diameter of Nozzle, di= m
Exit diameter of Nozzle. = m
Area of Collecting Tank, A = m
Formulae:
. ) |,
Cross sectional area of mlet, a1 = T m
. . w,
Cross sectional area of extt, a1 = T m*

Actual discharge Qux = % m% where R = rise i water level in collection tank (in m).

3 ]

a - a, Sy

L 2eh S
Theoretical discharge, Qg = a]a‘E WZ where head. b = x : - -1 m of water.
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Experiment 5: TRIANGULAR NOTCH

Aim: To Determine the Co-efficient of Discharge through triangular notch and to calibrate given
triangular notch

Theory:

A notch 15 a device used for measuring the rate of flow of liquid through a small channel (or)
a tank.
Applications:

b) For finding the discharge of flowing water.

¢) Veloctty of flowing water can be determined.

Advantages:
b) Easyto calculate discharge.
¢) Canbe used in wide channels too.

Disadvantages:
a) Ventilation for notch 1s necessary.
b) Less accurate results are obtained, while measuring discharge.

Co-efficient of discharge 1s defined as the ratio of the actual discharge to the theoretical
discharge. It is denoted by Ca.

]-.-E I:'d = M
thie

Expressions for Q. for triangular nofch(V notch) 1s given as,

b

Qe = Et'aﬂE 2g x H?
15 2

Apparatus Required:
2. Approach channe] with baffle plate fitted with notch,
3. A Surface level gauge to measure head over nofch.
4. A measuring tank to measure flow rate.
5. A constanf steady supply of water with using pump.
Procedure:
1. Fix the triangular notch at the end of the approach channel with sharp edge on the
Upstream side.
2. Fill the channel with water up to the crest level and adjust the hook gauge reading to

zero.
3. Adjust the flow by control valve to give maximum possible discharge and wait until
head over the sill of the notch. Note down the final hook guage reading causing flow

over the notch
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Observations and Calculations:

Area of collecting tank (A)
Breadth of tank (b)
Angle of V notch (6)

I
B B,

Formulae:

%

Actual discharge, Qur = AT m/

]

Where,
A = Area of collecting tank i metre.
R = Rise of water level in collecting tank in metre.
t = fime i seconds.

. § 4 2o
- g  HIm
Theoretical discharge, Qe 5 fan ) 2exH A

Where,
H= Head over notch in metre =FR. - IR

Co —efficient of discharge, Cs = g_x
the

Graph to be plotted:
Log Qazt Vs log H and calculate the slope

Table of Readings:

Discharged water | Hook gauge reading Head

SL R R R Over
No. t(3) notch H
(m) mm| m |mm| m ()
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4) Collect the water flowtng over the notch in the measuring tank and measure the rise i
water level R’ n the fank for " sec.

5) Lower the water level in approach channe] in stages by varying the flow by control valve
and record the series of readings.

Table of Calculations:

Qm:[ che . {'J -

S| (rrly ' [.Iny Ci=—= | Avg. G
/s \ /3
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Experimant 6: VERIFICATION OF BERNOULLI’S

THEOREM
Aim : To verfy the Bemoulli's theorem and plot the graphs.
Length of pipe Vs velocity head (v /2g)
Apparatus :
1. Meter Scale
2. Stop watch.

Principle : Bernoull's theorem states that * when water is continuosly flowing through
a conduit, and no  extra energy is taken out or added the total energy (or total head)

will remains a constant at all sections”
i Hy=H; =Has =H(Total Head)
Total head H = Potential head (Z)}+

Pressure head ( %]ﬁ

Velocity head (v*/2;)
eH =z+ 24T
Where Z = Potential head, ie the height by which the water pariicle is situated from
a datum.
p = intensity of pressure
S = density of water
g = acceleration due to gravity
v = velocity of flowing water
The apparatus consists of a duct of varying cross-sectional area and piezgometers are
installed at various sections. A supply tank and a collecting tank are provided with the
apparatus. A centnfugal pump with an electric motor is also provided to circulate the
water.
Procedure
1. Observe the area of cross section and the distance of each section from a
reference axis
Close the outlet valve of the centnfugal pump and start the pump. .
Open the outlet valve of the pump gradually and water is allowed to enter the
supply tank, and water flows through the duct to the reservoir.
Maintain a steady flow through the duct by operating the outlet valves
Consider a datum and measure the vertical height to the level of water in the
pizgometer from the datum, by using a meter scale ie (z+p/pg)..
Observe the dimensions of the measunng tank and close the outlet valve of the
tank firmly
7. The water flowing through the duct is collected in the measuring tank and note
the time (t) taken for a particular nse in water level ( x)in the measunng tank.
by using a stop watch.
8. After taking the time, open the outlet valve of the measuring tank .
9. Close the outlet valve of the centnfugal pump and switched off. The pump.
Result:
Bernoulli's theorem is verified and it is found that total head decreases when the
flow progresses.
Infernce:

W b

.

o
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Observation and Tabulation

L= B=
1 2 3 4 5 G 7 ] 9 10 11
Distance
Area of
Cross
section
P

':Z’fﬁ]'
(V*2g)
Total Head
(H)

Sample calculation (Section No....ieiiinnn, )

P _
{Z+Ej =

Dimensions of measuring tank,

L =

Area of measuring tank, (A)

Rise in water level in the measuring tank, (x)=

Time taken for the water rise in the tank (t) =

_Axx
t

Actual Discharge (Q)

Area of cross section of the duct (a)

velocity (v) =Qla

velocity head

. ol
Total head (H) = z+ —

Department of Mechanical Engg,. NCERC
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Experiment 7: METACENRIC HEIGHT OF A
FLOATING BODY

AlM
To determine metacentric height of floating body
OBJECTIVES :

To comprehend the metacentric height and to use the apparatus to
determine the metacentnic height.

THEORY

When a floating body is tilted through a small angle its centre of
buoyancy will be shifted to a new position the point of intersection of the
vertical line drawn through the new centre of buoyancy and centre of
buoyancy is called metacentnc height.

The metacentric height GM can be determined as

wrd

GM = (W+w) tan &

Where,
W =Weight of the floating body
W = weight of the added body
= tilt given to the floating body

(v
d = distance of hanger from the body

The metacentric value for ships range as follows

Merchantship -0.3to1m

Sailing ship -045t01.25m
Battle ship -1Tto1.5m
River crafie -upto35m
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PROCEDURE

1. Note the level of water in the vessel without the floating body

2. Put the floating body in the vessel and note the level of water

3. Calculate the weight of the floating body from the pninciple, weight of
the body equal to weight of the displaced liquid

4. Adjust the pointer on zero in the protractor

2. Put a small weights in the grams on the hanger provided on any one
side [left or nght]

6. Note the distance of hanger from the centre

7. Note that always both the hanger should be in equal distance from
the centre to avoid the movement produced by hanger

8. Note also the tilt shown by the pointer in the protractor

9. Repeat the expeniment about ten fime’'s on same side by changing
the distance from the centre .

RESULT

The metacentric height of a body is determined.

The metaceninc height without dead weightis =

Inference
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Experiment §: PELTON TURBINE TEST RIG

AIM:
1) To study the working principle of Pelton (impulse) turbimne

2) To understand the functional aspects of various components constituting the turbme
3) To study performance characteristics of turbme at various heads, speed and load.

INTRODUCTION:

Hydraulic (or water) Turbines are the machines, which use the energy of water (Hydro —power) and
convert it mto Mechanical energy. Thus the turbine becomes the prime mover fo run the electrical
generators to produce the electricity, viz., hydroelectric power.

The Turbines are classified as impulse & reaction fypes. In impulse furbine, the head of water
15 completely converted into a jet, which impinges on the turbine runner, it 15 the pressure of the
flowing water, which rotates the runner of the turbine. Of many types of turbmes, the Pelton turbine,
most commonly used, falls into the category of impulse turbmne while the Francis & Kaplan falls mto
the category of reaction turbines.

Normally, Pelton turbine (impulse) requires hugh heads and low discharge, while the Francis
& Kaplan (reaction turbines) require relatively low heads and high discharge. These corresponding
heads and discharges are difficult to create m laboratory size turbine as the imitation of the pump’s
availability i the market. Nevertheless, at least the performance charactenistics could be obtamed
within the limited facility available in the laboratories. Further, understanding various elements
assoctated with any particular furbme 1s possible with this kind of facility.

DESCRIPTION:

The expermmental sefup consists of Centrifugal pump set, Turbmne unit, sump tank, notch tank
arranged in such a way that the whole unit works as recirculation water system The centrifugal
pump set supplies the water form the sump tank fo turbme through control valve sifuated on the
pump and a sphere valve before entering the turbme. The water after passing through the Turbme
unit enters the Notch tank and then flows back to sump tank through the Notch tank which i fixed

with a notch plate for measurement of flow rate.

The loading of the turbine 15 achieved by a brake drum with rope & spring balance, provision
for measurement of turbme speed (digital RPM indicator), Head on turbine (pressure gauge) are built
mn on the confrol panel.
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SPECIFICATION:

Supply pump capacity - 1.5Hp, 3ph, 440V

Turbine capacity SLIKW

Run away speed - 1500 rpm

Loading - Brake drum with spring balance
OBSERVATION TABLE:

Constant Speed:

S1 | Turbine Pr Head | Head over | Sprng Flow | Input | Brake | Turbine
No| speed | Gauge | over | thenoftch | balance | rafe’Q" | power | power | efficiency

‘N 1pm | reading | turbine | hy-hy=h m | reading m'/s kW Bp %
P | ‘Hm m Kg kW 1 turd
Keew'' | m
S1-51=5
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PROCEDURE:

1) Connect the panel to the electrical source & ascertain the direction of the pump is
order (clock wise direction from shaft end) by momentarily starting the pump.

2) Fill filtered clear water into the sump tank up to %2 its full capacity

3) Keep the control valve situated above the pump m fully closed position, and the
sphere valve in half open position

4) Start the pump; gradually open the control valve slowly so that the turbine achieves
sufficient speed.

5) Wart till the speed of the turbine mamtained constant.

6) Load the turbine by turning the hand wheel situated on the load frame clock wise
observing the dial spring balance to any desired minimum load

7) Allow the turbine speed to stabilize

§) Record the readings indicated on pressure gauge, dial balance RPM indicator and
head over the notch plate

%) Contmue loadmg the turbine i steps up to ifs full load and record the comresponding
readings at each steps

10) After the experiment 15 over bring the furbine fo no load condition by rofating the
hand wheel on the load frame i anti clock wise direction and stop the pump.

11) Tabulate all the recorded readings and calculate the wput power, output power &
efficiency of the Turbine.

Graphs to be plotted:

Main Characteristics Curves (constant Head)
].. Qu vﬂ Nu

1Py Vsl

3 Vsl

Operating Characteristics Curves (Constant Speed)
410 Vs % full load.
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g
Ci
b
h

081 m/sec’

0.9

Width of notch in m
= Head over the notch m m

3. Input power=WQH / 1000 kW where W = 0810 N/m’

Department of Mechanical Engg,. NCERC

Constant Head:

S1 | Turbine Pr Head | Head over | Spring Flow | Input | Brake | Turbine
No| speed | Gauge | over | thenmotch | balanced | rate’Q | power | power | efficiency
‘N'rpm | reading |turbme | h-li=h | reading ns kW Bp %

‘P ‘H meters Kg kW Tesh
Kg/em® | meters
S-51=5
CALCULATIONS:
1. Head on turbme H:
H = 10 x P where P is the pressure gauge reading in Kg/cnr’
). Flowmateofwater, Q =  23Cibvlg ©?  milsec




ME230 FLUID MECHANICS ANDMACHINES LABORATORY

4. Brake power
BP =2aN (5:-5:) rx 9.81 /60 x 1000 EW

Where r = Radius of the brake drum = 0.168 mi{0.152+_018)

5. Turbine efficiency
Nt = BP / IP = 100

. N
6. Unit speed, Ny= —
PR E
o Q
7. Unit discharge, (), = —
(] JH
Ps.ha.E

3
HZ

8. Unit power, Py=

N/Pou

H+

=]

. Specific speed, N; =
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Experiment 9: FRANCIS TURBINE TEST RIG

INTRODUCTION:

Hydraulic (water) Turbines are the machines, which use the energy of water (Hydro —power) and
convert it info Mechanical energy, which 1s further converted info electrical energy. Thus the turbine
becomes the prime mover fo run the electrical generators to produce electricity (Hydroelectric
power).

The Turbines are classified as impulse & reaction types. In impulse turbine, the head of water 15
completely converted into a jet, which exerts the force on the furbine; 1t is the pressure of the
flowing water, which rotates the Impeller of the turbine. Of many types of turbine, the Pelfon wheel,
most commonly used, falls into the category of impulse turbine, while the Francis & Kaplan falls
into the category of reaction furbines.

Normally, Pelton wheel {impulse turbine) requires high heads and low discharge, while the Francis
& Kaplan (reaction turbines) require relatively low heads and high discharge. These corresponding
heads and discharges are difficult to create in laboratory because of the limitation of required head &
discharges. Nevertheless, an attempt has been made to study the performance characteristics within
the limited facility available m the laboratories. Further, understanding various elements associated
with any particular turbine is possible with this kind of facility.

DESCERIPTION:

While the impulse turbine is discussed elsewhere in standard textbooks, Francis turbine (reaction
type) which is of present concern consists of main components such as Impeller (runner), scroll
casing and draft tube. Between the scroll casing and the Impeller there are guide vanes, which guides
the water on to the impeller thus rofating the Impeller shaft. There are eight guide vanes, which can
be turned about their own axis so that the angle of mclination may be adjusted while the turbine 15 m
motion When guide vane angles are varied, high efficiency can be obfained over wide range of
operating conditions.

The actual experiment facility supplied consists of a sump tank, centrifogal pump set, turbine unit
and Ventunimeter arranged in such a way that the whole unit works on recirculating water system.
The centrifugal pump set supplies the water from the sump tank to the turbine through control valve
(Gate valve). The water from the pump passes through a Venturimeter (for measurement of
discharge) to the turbine unit enters the sump tank through the draft tube.

The loading of the turbine is achieved by electrical dvnamometer coupled to the turbine through a V-
Belt drive (V grooved pulley). The control panel is equipped with a set of heaters (electrical
resistance) i steps of 200Vats each, 10 No. (200 x 10 Total 2Kw) with mdividual switches are
provided for loading the electrical dynamometer (in turn loading the turbine). The provisions for
measurement of load (by digital Voltmeter & Ammeter), furbine speed (digital EPM indicator),
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differential pressure across Venturmeter (Double column Mercury Manomefer) & total head on
turbine (pressure & vacuum gauge).

Specification:

Supply pump capacity - 7.5 Kw (10 Hp) 3ph, 400V

Turbine capacity - 26 HP (2Kw)
Run away speed - 2000 RPM
TABULAR COLUMN
Constant Speed:
S| | Pressure |Head  |Presser Gauge |A Flow  |Input |Out put | Turbine
No |Gauge |overthe |reading in Alternator rate Q" |power |power | efficiency
readingﬁ ‘Plturbine | Kefen mis | Kw | Kw
Koo' ['H mm |[Across (Ip) | Op) |%Nm
Venfurimeter
|k VI
volts| amps
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Procedure:

1) Install the equipment near a 3 phase 440 volts, 50 Hz, 20 amps power source & water
SOUICE.

2) Connect the panel to the electrical source & ascertam the direction of the pump is m
order (clock wise direction from shaft end) by momentarily starting the pump.

3) Fill filtered clear water into the sump tank up to 32 its full capacity.

4) Keep the gate valve situated above the pump m fully closed posttion, turbme guide
vanes in full open position.

5) Starf the pump, gradually open the gate valve slowly so that the turbme achieves
sufficient speed to generate 200 volts on the panel voltmeter.

6) Wat till the speed of the turbine & generated voltage mamtamed constant.

7) Put on the first electrical load switch and adjust the speed of Turbine to 200V on the
panel Voltmeter and record the corresponding Ammeter, Pressure gauge & Head over
the notch readings.

§) Contmme mereasing the load on the Turbine step by step by switching ON the
consecutive load switches one by one, by gradually opening the Gafe valve so that the
Voltmeter reading shows 200V on each step. Record the corresponding readings of
Ammeter, Pressure Gauge & Head over the nofch.

9) Change the Turbine guide vane to any desired position (between fully open to closed
conditions) by operating the hand wheel situated at the rear end of the Turbme to
repeat the expermment on varied condition by followmg steps 7 & 8.

10) After the experiment s over bring the turbine to no load condttion by switching OFF
the load switches one by one and simltaneously closing the Gate valve (care must be
taken to avoid sudden merease m speed / Volts while switching “off * the load
switches) & stop the pump.

11) Tabulate all the recorded readmgs and calculate the wmput power, output power &
efficiency of the Turbime.

Note: Dram all the water from the sump tank, refill with fresh clean water once 1 a month. When
the equipment 1s not i use for a longer duration, drain all water from the sump tank keep if clean &

dry.

Graphs to be plotted:

Main Characteristics Curves (constant Head)
L. Qu Vs Nu

1, Pu Vs Nu

3 Mo Vs Nu

Operating Characteristics Curves (Constant Speed)
4. 1, Vs % full load.
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Constant Head:
51 | Pressure (Head |Presser Gauge |A g Flow |(Input |Output | Turbme
No | Gauge |overthe |readng in Alternator rate 'Q" |power |power | efficiency
reading ‘Plturbine | Kglen’ m'/s Kw | Ew
Kg/em® |'H inm |Across (Ip) | (Op) | % 1w
Venfurumeter
hh |In Vv I
volts | amps
CALCULATION
Vxl NGen=0.75
Out put power Op=—""—""
1000 % 1Gen
WQH
Input power Ip = where: w = 0810 o/m’
1000
Q = Cikvlghw a1 &
K= " o
Va-an
Ce=0.94
Out put power
Turbine efficiency 11w = x100 %
Input power
: N
Unit speed, N = —
5p u ﬁ
g Q
Unit discharge = —
& Q-l u'lﬁ
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P
Unit power, Py = ‘—hf
H?
NP, .
Specific speed, N = ——=
He
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A NOTE ON THE SPECTFICATION OF FRANCIS TURBINE

Data:

* Maximum head available on turbine (H)

= 0509m

* Maximum flow rate available through Impeller (Q) = 0.035 m’ /5

* Impeller Diameter (D)

* Number of Guide vanes

Apparatus:

=1200- 1500 hit / min
=150 mm

= § No's (adjustable)

¢) Centrifugal pump set, sump tank, turbine, piping system with Venfurimeter to operate the
Turbine on closed circutt water circulating system

d) Digital RPM imdicator, Digital Voltmeter, Ammeter, pressure gauge, flow control valve, with
suitable electrical dynamometer loading with resistance bank (heaters), with switches, fan to

decipate heat.
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Experiment 10: SINGLE STAGE CENTRIFUGAL
PUMP

AIM: To conduct performance test on a Single stage Centrifngal pump test nig.

INTRODUCTION:

A pump may be defined as mechanical device when interposed in a pipe line, converts the
mechanical energy supplied to 1t from an external source mto hydraulic energy, thus resultmg in the
flow of liquid from lower potential to higher potential

The pumps are of major concern fo most engineers and technicians. The types of pumps vary i
principle and design The selection of the pump for any particular application is to be done by
understanding their characteristics. The most commonly used pumps for domestic, agriculfural and
mdustrial are Centrifugal, axial flow, rectprocatng, arr jef, and diaphram and turbme pumps. Most of
these pumps fall mto the mam class namely Rofodvnamic, Reciprocating (positive displacement)
and Fluid operated pumps.

THEORY:

The principle of operation of a single stage centrifugal pump 1s covered under Rotodvnamic pump
category. In this pump, the liquid is made to rotate in a closed volute chamber. Thus creating the
cenfrifugal action, which gradually builds the pressure gradient towards outlet resulting 1n a
continuous flow.

These pumps are of simple construction can be directly coupled to electric motor and more suitable
for handling clear, semi viscous, as well as turbid liquids. The hydraulic head per stage at low flow
rates 15 limited and hence not suttable for high heads, in case of single stage centrifugal pumps. But
as the pump m this case i a mulfi stage construction the pressure gradually builds up m successive
stages almost equally i each stage. Thus achieving considerably higher heads. The multi stage
centrifugal punp test rig allows the students to understand and study the various characteristics and
pressure build up pattern in individual stages.

DESCRIPTION:
The single stage Centrifugal punp test rig mainly consists of:

a) Smgle stage Centrifugal pump

b) AC Drive motor of suitable capacity coupled to pump by stepped pulley arrangement.

¢) SS sump tank and measuring tank with a piezometer

d) G.I Pipe connections with necessary confrol valve etc... mounted on a neatly painted M.S.
structure. The panel board 1s equipped with an energy mefer for measurement of power mput to
the motor, a digital RPM mdicator fo mdicate the speed of the pump/motor, a Vacuum gauge fo
measure suction head, & pressure gauge for measurement of delivery head, a starter of suitable
capacity, mdicating lamps and fuse etc.
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CALCULATIONS:

+ Basic data / constants:

1 kg /e’ = 760 mm Hg (10 m of water)
Density of water = 1000kg / m’ (9810 N /m*)
Area of collecting tank = 0125

+ Discharge rate “ Q " inm® /s
Q = Axh
t

where ‘h’ is height of water collected in measuring tank for a time mterval of 't” sec.
* Total head “H " in m

H = 10{Delivery Pressure + Vacuum head)
10(P +Pv)
where P is pressure in kg / cm’ . Pv is the Vacvum in mm of Hg
p=(1.032+ pressure reading) Pv=(1.032- (suction pressure reading x 1.33 x 107%))
» Power input to motor (kW)

Data: Energy meter constant EM.C. =3200 Rev/kw-h

K 60 x 60
IP = X X MNootw = kW,

Where Vg =0.70. (70 %)

Where 'K’ 1s the number of revolutions energy meter disc = 10 rev
‘t" 15 the time taken i seconds by the Energy Meter for K revolutions
N = motor efficiency 0.70 (70% )

(1hp = 0.736 kW)
(1kW=1361hp)

» Output Power ( delivered by the pump) kW

= WxOxH kW
1000
Where W is 9810 N/nf?
YoNpm = Qut power x 100 Q is Discharge
Input power
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Table of readings:
Suction | Timetaken | Water level
Speed | Delivery | pressure for 10 rise ntank | Discharge
N | pressurep | By Impulse of R time
(pm) | (kefem’) | mmof | energy meter m | m t(s)
Hg () §
Table of calculations:
. Power _ .-
Speed of | Head Discharge | input o Power &mﬂ
pup | H 0 | pum developed by | efficiency
N mof () P, pump Py e
j h ] 0/
(fpm) | water W (kW) (%)
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CALCULATIONS:
+ Basic data / constans:
lkg/em® = 760 mm Hg (10 m of water)
Density of water = 1000 kg /o’
Area of collecting tank = 0125m’

+ Dischargerate “Q "inm’ /5
Q= Axh
t
where ‘h’ 15 height of water collected n measuring tank for a time interval of 't" sec.

¢ Totalhead “"H inm

Pp=1.032 + Reading
Py=1.032 - (Reading x 1315 x 10%)

H =10 ( Delivery Pressure + Vacoum head )

=10(Pp+Pv)
where Pp is pressure inkg / o’ , Pv is the Vacuum in mm of Hg
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Experiment 11: RECIPRCATING PUMP TEST PUMP

ATM:
To study the performance and characteristics of reciprocating pump and to determine the efficiency
of the pump

INTRODUCTION:

In general, a pump may be defined as mechanical device when connected in a pipe line, can convert
the mechanical energy mto hydraulic energy, thus resulting in the flow of liquid from lower potential
to hugher potential

The pumps are of major concern to most engineers and technicians. The tvpes of pumps vary in
principle and design. The selection of the pump for any particular application is to be done by
understanding their characteristics. The most commonly used pumps for domestic, agricultural and
mndustrial are Centrifugal axial flow (stage pumps), reciprocating, arr jet, and diaphram and turbine
pumps. These pumps fall mamnly mto a category of rotodynamic, reciprocating (positive
displacement) and flud operated pumps.

THEORY:

Reciprocatmg pump 1s a positive displacement pump. It mamly consists of a piston reciprocating
mside a cylinder thus performing suction and delivery strokes. The cylinder 15 alternately filled and
emptied by forcing and drawing the liquid by mechanical motion This type 15 called posifive type.
Delivery and suction pipes are connected to a cylinder. Each of the two pipes is provided with a non-
return valve. The function of which 15 fo ensure umdirectional flow of liquid. It generally operates at
low speed and s therefore to be coupled to a motor with V-belf. It is stable for small discharge and
high heads. Generally these pumps are used for feeding small boilers, for lifting water to a higher
heads & for pumping light o1l The present test rig allows the students to understand and draw the
operating characteristics at various heads, flow rates and speeds.

DISCRIPTION:

The Reciprocating pump test nig maimnly consists of:

a) Double stroke Reciprocating pump

b) AC Drive motor of suitable capacity coupled with a belt drive Variable speed stepped cone
pully.

c) S5 sump tank, 5S measuring tank with a piezometer

d) G.I Pipe connections with necessary control valve etc... mounted on a neatly painted M.S.
structure.

¢) The panel board is equipped with an energy meter for measurement of power input to the motor,
a digital RPM mdicator to mdicate the speed of the pump, a Vacuum gauge to measure suction
head , a pressure gauges for measurement of delivery head. a three phase starter of suitable
capacity, main indicating lamps and fises.
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INPUT POWER  (Ip):
Data:
Energy mefer constant EM.C=1600 Imp/kw/h

(Ir) = il

x 60x60 X
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Tjm

K

i

where ‘0’ 1s the mumber of impulse of energy meter
‘t" 15 the time taken in seconds by the Energy Meter for n impulses

N = motor efficiency 0.72 (72% )

L

Output Power ( delivered by the pump)

= WxQxH
1000 where W is 9180 N/m’
% N oweran = Cutput power x 100
Input power
TABULAR COLUMN :
Drive Belt Size- B-33.
Sl. | Speed of | Suction Delivery Energy meter 10 om raseof
No. | pump in rpm | pressure pressure reading for 10 pulses. | water level 1n
Py P it collecting tank
(mmofHg) | Kg/cm i1l Sec’s T
in 5eC’s
L.
2
3.
4.
Calculated readings:
S1No. [p. |Discharge |Head 'H m | Op=WQH %o =
(kW) Q mts of water 1000 Op/Tpx 100
m’ | Sec (kW)
1
2
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Procedure:

1. Conaect the power cabl fothree phase, 440 vols, 10 Amps with earth comaection

1 Fill water mag vessel

3. Keep the delvery valve fully open

4 il the sump tank wih clean sof water.

). Selct the desired speed by adjustng the step cone pulley - motor base handle.

0. Smatch on the mas, the mauns on idicators glow, aow switch on the pum, water stars dowing
to the measuring tank

1. Note down fhe pressure gauge, vacuum gauge readmg and time for mumber of revoltions of
entrgy meter disc at fll opening of delvery valve.

8. Operate the buterty valve to note down the collecting tank reading agamst the known time, and
Keep t open whe the teadings are ot taken

0. Reptat the experment for diferent openings of delvery valve and note down the readings a
ahove

10. Repeatthe expermuent for diferent speeds and repeat the steps fom 3 o 8

11, Tabulse the eadmgs

12 Atter the experment 5 over swatch offthe maims and keep the delery valves flly open

13. Calculate he efficiency of the puump.
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CALCULATIONS:

# DBasic data/ constants:

lkg/enr’ = 760 mm Hg (10 m of water)
Density of water = 1000 kg / o
Areaofcollecting tank = 0.125 o’

+ Dischargerate “Q " inm’ /5
Q= Axh
t
where ‘I 15 height of water collected i measuring tank for a time interval of °t” sec.

¢ Totalhead “H mm

Pp=1.032 + Reading
Py=1032 - (Reading x 1315 x 109)

H =10 ( Delivery Pressure + Vacuum head )
=10(Pp+Pv)
where Pp is pressure inkg / cm’ , Pv is the Vacuum in mm of Hg
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Experiment 12.KAPLLAN TURBINE TESTING RIG

AIM:

1. To study the working principle of Kaplan (reaction) turbine.
2. Tounderstand the functional aspects of various components constituting the turbine.
To study performance characteristics of turbine at various heads, flow rates and speeds

INTRODUCTION:

Hydraulic (water) Turbines are the machines, which use the energy of water (Hydro —power) and
convert 1t into Mechanical energy, which is further converted mto electrical energy. Thus the turbine

becomes the primover to mun the electrical generators fo produce electricity (Hydroelectric power).

The Turbines are classified as impulse & reaction types. In impulse turbme, the head of water
is completely converted info a jet, which exerts the force on the turbine; it is the pressure of the
flowing water, which rotates the runner of the turbme. Of many tvpes of turbine, the Pelton wheel,
most commonly used, falls mto the category of impulse turbine, while the Francis & Kaplan falls
mnto the category of reaction turbines.

Normally, Pelton wheel (impulse turbine) requires high heads and low discharge, while the
Francis & Kaplan (reaction turbines) require relatively low heads and high discharge. These
corresponding heads and discharges are difficul to create i laboratory because of the limitation of
required head & discharges. Nevertheless, an attempt has been made to study the performance
characteristics within the limited facility available in the laboratories. Further, understanding various
elements associated with any particular turbine is possible with this kind of facility.

DESCRIPTION:

While the impulse turbine is discussed elsewhere i standard textbooks, Kaplan turbine (reaction
type) which 1s of present concern consists of mamn components such as propeller (runner), scroll
casing and draft tube. Between the scroll casing and the runner, the water turns through right angle
into axial direction and passes over the runner and thus rofating the runner shaft. The runner has four
blades, which can be turned about their own axts so that the angle of mclmation may be adjusted
while the turbine 15 in motion. The runner blade angles can be varied to obtain higher efficiency over
wide range of operating conditions. In other words even at part loads, when a low discharge 15
flowing over the runner, a high efficiency can be attained i case of Kaplan turbine. Where as this
provision does not exist in Francis & Propeller turbines where the runner blade angles are fixed and
mntegral with the hub.
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The actual experimental setup consist of a centnfugal pump sef, turbine unif, sump tank, arranged
i such a way that the whole unit works on recirculating water system. The centrifugal pump set

Specification:

Supply pump capacity - 7.5 Kw (10 Hp) 3ph, 400V
Turbine capacity - 26HP(2Kw)

Run away speed - 2000 RPM
OBSERVATION TABLE

CONSTANT SPEED:

SI | Turbme | PrGauge | Head | Manometer Load Flow | Input | Brake | Turbme
No | speed | reading | over reading - rate | power | power | efficiency
Nmpm| P |tutbine vouee| ot | o\ | By | %

KE«-’n:nf ‘Him |Li |L Volts | Amps m'/s kW Mt
o Amp:
1
2
3
4
5
CONSTANT HEAD:

SI | Turbme | PrGauge | Head | Manometer Load Flow | Input | Brake | Turbme
No | speed | reading | over reading - rate | power | power | efficiency
Npm| P | tubine vouge| et | o\ | By | %

Kge | ‘H |Li Lo |, _ m'/s kW et
meters Volts | Amps
1
2
3
4
5
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CALCULATIONS:

1. Head onturbme H :

H=10xP where P is the pressure gauge reading in Kg/cm’

Cdxaxa
Flow rate of water Q = x V2gh ms
T T
Voas-a’
Where g= 081 ms
Ca= 062
di =
d: =
h = (b-lx126m
Ptz - P=
Where X(b-I)m
Pw

2. Input power (Hydraulic power input to Turbine)

Ip= WQH Kw  where W=20810 N/nr

1000
3. Output power
Op = VxI Ew Where 1) zn =107
1000 %1 gy

4 % Turbme efficiency

Ny = Output power x 100

Input power
. N

Unitspeed. Ny = —

JH
Unit discharge @y = Q

JH

NP

Unit power, P, = PL“:‘ Specific speed N, = =
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Kaplan Turbine
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A NOTE ON THE SPECIFICATION OF KAPLAN TURBINE

* Maximum head avatlable on turbie(H) =0-1Im
* Maximum flow rate available through runner(Q) =005 /s
= 3000 lit / mmn
* Propeller Diameter (D) =150 mm
* Number of Propeller Blades =4 No’s (adjustable)
* Hub Diameter (d) =60 mm
APPARATUS:

a. Centnifugal pump set, sump tank, turbine, pipng system to operate the
Turbine on closed circuit water circulating system

b. Digital RPM indicator, pressure gauge, flow control valve, with suitable electrical
dynamometer loading with resistance bank (heaters), switches, fan to dissipate heat form

resistance (heaters) load
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VIVA QUESTIONS
1. Define density?
It 1s defined as the ratio of mass per unit volume of the flmd.

2. Define viscosity?
It 15 defined as the property of flmd which offers resistance to the movement of fluid over
another adjacent layer of the fluid.

3. Differentiate between real fluids and ideal fluids?
A fluid, which 15 mcompressible and 15 having no viscosity, 15 known as ideal fluid while the
flwd, which possesses viscosity, 1s known as real fluid.

4. What 1s a ventunmeter?
It 1 a device which 15 used for measuring the rate of flow of flwd flowing through pipe.

5. What is a notch?

A notch 15 a device used for measuring the rate of flow of a fluid through a small channel or a
fank.

6. Define buoyancy?

When a body is immersed in a fuid, an upward force is exerted by the fluid on the body. This
upward force is equal to the weight of the fluid displaced by the body.

1. Define meta-centre?
It 15 defined as the pomt about which a body sfarfs oscillating when the body 1s tilted by a small
angle.

8. Define a pump?
The hydraulic machine which converts the mechanical energy into hvdraulic energy is called a
pump.

0. Define centrifingal pump?
The pump which converts the mechanical energy in to hydraulic energy, by means of centrifugal
force acting on the fluid 15 known as centrifugal pump.

10. Define reciprocating pump?
The pump which converts the mechanical energy in fo hyvdraulic energy by suckimng the liquid mn
to a cylinder in which a piston is reciprocating ,which exerts the thrust on the liquid and
increases its hydravlic energy 1s known as reciprocating punip.

11. What 15 impact of jet means?
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It means the force exerted by the jet on a plate which may be stationary or moving.

12. What is a turbine?
A turbine 15 a hydraulic machine which converts hydraulic energy i fo mechanical energy.

13. What is tangential flow turbine?
If the water flows along the tangent of the runner, the turbine 15 know as tangential flow turbine.

14. What is radial flow turbine?
If the water flows i the radial direction through the runner, the turbine 15 called radial flow
turbine.

15. State Newton's law of viscosity?
It states that the shear stress on a flmd element laver 1s directly proportional to the rate of shear
strain.

16. What are the devices used for pressure measurement?
The devices used are manometers, diaphragm pressure gauge, dead weight pressure gauge etc

17. Why blower 1s used?
Blower s used to discharge higher volume of air at low pressure.

18. State contmuity equation?
For a fluid flowing through a pipe at all the cross section, the quantity of fluid per second is
constant.

19. What are the methods of describing fluid motion?
The flud motion 15 described by two methods. They are lagrangian method and eulerian
method.

20. Where the notches are used?
Notches are usually used mn fanks or small channels.

21. Wha 1s a weir?
Weir 1s a concrete structure placed in an open channel over which the flow occurs.

22. What do you understand by the term major loss in pipes?
When a fluid 1s flowing through a pipe, some of the energy is lost due to fiction, this 1s termed
as major loss.

23. What do you understand by the term minor loss in pipes?
When a flwmd is flowing through a pipe, some of the energy is lost due to sudden expansion of
pipe, sudden contraction, bend and pipe fitting, these are termed as minor loss.

24, Define the term hydranlic gradient?
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It 15 defined as the line which gives the sum of pressure head and datum head of a flowing fhnid
i a pipe with respect to some reference line.

23. Define the term total energy line?
It is defined as the line which gives the sum of pressure head, datum head and kinetic head of a
flowing fluid in a pipe with respect to some reference line.

26. What 5 a draft fube?

It 15 a pipe of gradually mcreasing area which connects the outlet of the runner fo the tail race. It
is used for discharging water from the exit of the furbine to the tail race.

21. Define co-effictent of velocity of jet.

It is defined as the ratio between the actual velocity of a jef of liquid af vena-contracta and the
theoretical velocity of jet.

28. Define co-efficient of confraction of orifice mefer.
It 15 defined as the ratio of the area of the jef at vena-contracta to the area of the ontfice.

29. Define co-efficient of discharge of orifice meter.
It is defined as the ratio of the actual discharge fom an orifice to the theoretical discharge fom
the orifice.

30. What is vena-confracta?
It is a section at which the stream lines are straight and parallel to each other and perpendicular
to the plane of the orifice.
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