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PROGRAM OUTCOMES (POs):

After successful completion of the program, the graduates will be able to

PO 1 Apply Knowledge of mathematics, science, engineering fundamentals and an engineering specialization to the solution of complex

engineering problems.

PO 2 Identify, formulate, research literature and analyze complex engineering problems, reaching substantiated conclusions using first

principles of mathematics, natural sciences and engineering sciences.

PO 3 Design solutions for complex engineering problems and design systems, components or processes that meet specified needs with

appropriate consideration for public health and safety, cultural, societal, and environmental considerations.

PO 4 Conduct investigations of complex problems using research-based knowledge and research methods including design of experiments,

analysis and interpretation of data, and synthesis of information to provide valid conclusions.

PO 5 Create, select and apply appropriate techniques, resources, and modern engineering and IT tools, including prediction and modelling,

to complex engineering activities, with an understanding of the limitations.

PO 6 Apply reasoning informed by contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent

responsibilities relevant to professional engineering practice.

PO 7 Understand the impact of professional engineering solutions in societal and environmental contexts and demonstrate knowledge of

and need for sustainable development.

PO 8 Apply ethical principles and commit to professional ethics and responsibilities and norms of engineering practice.

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

PO 10 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.

PO 11 Demonstrate knowledge and understanding of engineering management principles and apply these to one’s own work, as a member

and leader in a team and to manage projects in multidisciplinary environments.

PO 12 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.
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Bloom’s Taxonomy 

Knowledge Level

Knowledge Level 

Representation 

Remember L1

Understand L2

Apply L3

Analyse L4

Evaluate L5

Create L6

CO/PO PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO11 PO12 PSO1 PSO2

CO1 3 2 - - - - - - - - - 1 - 3

CO2 2 3 - - - - - - - - - - - 3

CO3 2 3 - - - - - - - - - - - 3

CO4 2 3 - - - - - - - - - - - 3

CO5 2 3 - - - - - - - - - - - 3

CO6 2 3 - - - - - - - - - 1 - 3

Mapping of Course Outcomes with Program Outcomes:

Course Outcomes:

At the end of the Course, Student will be able to:

CO1: Explain the fluid properties and pressure measuring devices.

CO2: Calculate the buoyancy forces on a submerged body and continuity equation 

for 1-D flow.

CO3: Apply the concept of momentum equation on various application.

CO4: Calculate the application of boundary layer theory for fluid flow.

CO5: Analyze the impact of jet on vanes.

CO6: Calculate the performance characteristics of types of turbines and pumps.
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Text Books:

1. Fluid Mechanics and Hydraulic Machines, R. K. Bansal, Laxmi Publications (P) Ltd., 10th Edition.

2. Fluid Mechanics, Frank M. White, McGraw - Hill series, 7th edition.

Reference Books:

1. Hydraulics and Fluid mechanics including Hydraulics machines by P.N. Modi & S.M. Seth, Rajsons publications

Pvt. Ltd. Standard Book House (2017 edition).

2. Fluid Mechanics and Hydraulic Machines, K. L Kumar, S. Chand publications, 2008.

3. Fluid Mechanics and Machinery, D. Rama Durgaiah, New Age International, Revised Edition.

4. Fluid Mechanics and Fluid Power Engineering, D. S. Kumar, Kotaria & Sons, Revised Edition.

Web Links:

1. http://nptel.ac.in/courses/112105171/1.

2. https://freevideolectures.com/course/89/fluid-mechanics.

3. https://nptel.ac.in/courses/112/105/112105183/.

4. https://ocw.mit.edu/courses.
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Introduction to Fluid 

Mechanics
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 Introduction

 Definitions of: Solid, Fluid, Mechanics, Stresses, Fluid Mechanics

 Where you find Fluid-Dynamics?

 Dimensions and units

 Physical properties of fluids

 (Mass, Density, Specific weight, Specific volume, Specific gravity, Viscosity, Surface tension, Vapor

pressure) and their influence on fluid motion

 Atmospheric pressure, Gauge pressure and Vacuum pressure

 Measurement of pressure

Lecture Plan
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INTRODUCTION

 Solid can resist an applied shear by deforming its shape or Deforms a fixed amount or breaks completely when a

stress is applied on it.

 Fluid: Deforms continuously under the influence of shear stress, no matter how small its shape or Substances

with no strength or Deform when forces are applied, ex. water and gases

What is Fluid Mechanics? = Fluid + MechanicsWhat is a Solid & Fluid?

What is Mechanics?

 Mechanics deal with both stationery and moving boundaries under the

influence of forces or The study of motion and the forces which cause

(or prevent) the motion. It is divided into three types:

 Kinematics (kinetics): Description of motion: displacement, velocity

and acceleration.

 Statics: The study of forces acting on the particles or bodies at rest. The

branch of the mechanics that deals with bodies at rest is called statics.

 Dynamics: The study of forces acting on the particles and bodies in

motion or the branch that deals with bodies in motion is called

dynamics.

Stress = Force / Area

 Shear stress / Tangential

stress:

The force acting parallel to the

surface per unit area of the surface.

 Normal stress:

A force acting perpendicular to the

surface per unit area of the surface.
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“A fluid, such as water or air,

deforms continuously when

acted on by shearing stresses

of any magnitude.”
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 For solid, imagine that the molecules can be fictitiously linked to each

other with springs.

 In fluid, the molecules can move freely but are constrained through a

traction force called cohesion. This force is interchangeable from one

molecule to another.

 For gases, it is very weak which enables the gas to disintegrate and

move away from its container.

 For liquids, it is stronger which is sufficient enough to hold the

molecule together and can withstand high compression, which is

suitable for application as hydraulic fluid such as oil.

 Fluid Mechanics deals with behavior of fluids at rest (fluid statics) or in motion (fluid dynamics) and the

interaction of fluids with solids or other fluids at the boundaries or Fluid mechanics is a division in applied

mechanics related to the behaviour of liquid or gas which is either in rest or in motion. Fluids:
Statics vs Dynamics
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Mechanics of fluids is extremely important in many

areas of engineering and science. Examples are:

Biomechanics:

Blood flow through arteries and veins

Flow of cerebral fluid

Meteorology and Ocean Engineering:

Movements of air currents and water currents

Chemical Engineering:

Design of chemical processing equipment

Mechanical Engineering

Design of pumps, turbines, air-conditioning 

equipment, pollution-control equipment, etc.

Civil Engineering

Transport of river sediments

Pollution of air and water

Design of piping systems

Flood control systems

A drop forms when liquid is forced

out of a small tube. The shape of the

drop is determined by a balance of

pressure, gravity, and surface

tension forces.
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Fluids omnipresent:
Weather & climate
Vehicles: automobiles, trains,
ships, and planes, etc.
Environment
Physiology and medicine
Sports & recreation
Many other examples!

Tornadoes HurricanesGlobal ClimateThunderstorm

Aircraft
SubmarinesHigh-speed railSurface ships

Air pollution

River hydraulics

Blood pump

Ventricular assist 
device

Water sports

Auto racing

Offshore racingCycling

Surfing
FM & HM                                Dr. Pritam Kumar Das 10
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Interfacial Fluid Dynamics
Frequently encounter

Many complex phenomenon

 Surface tension

 Thermo-capillary flow

 In industries: oil/gas

 Hydrophobic nature

Challenges :

 Interfacial boundary condition.

Numerical study becomes

computationally very expensive.

Challenges in Fluid Mechanics
 Very Complex

 Rheology of blood

 Walls are flexible

 Pressure-wave travels along the arteries.

 Frequently encounter

 Bifurcation

 There are vary small veins
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How Do We Study Fluid Mechanics?
Basic laws of physics:

Conservation of mass

Conservation of momentum – Newton’s second law of motion

Conservation of energy: First law of thermodynamics

Second law of thermodynamics

+ Equation of state

Fluid properties e.g., density as a function of pressure and temperature.

+ Constitutive laws

Relationship between the stresses and the deformation of the material.
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Units and Dimensions

Quantity Symbol Dimensions

Velocity V LT-1

Acceleration a LT-2

Area A L2

Volume  L3

Discharge Q L3T-1

Pressure p ML-1T-2

Gravity g LT-2

Temperature T’ 

Mass concentration C ML-3
FM & HM                                Dr. Pritam Kumar Das 13

Quantity Symbol Dimensions

Density r ML-3

Specific Weight g ML-2T-2

Dynamic viscosity m ML-1T-1

Kinematic viscosity  L2T-1

Surface tension  MT-2

Bulk mod of elasticity E ML-1T-2

 A dimension is the measure by which a physical variable is

expressed quantitatively and the unit is a particular way of attaching

a number to the quantities of dimension.

 All the properties of fluid are assigned with certain unit and

dimension. Some basic dimensions such as mass (M), length (L),

time (t) and temperature (T) are selected as Primary / Fundamental

dimensions / unit.

SI - International System

Temp 0K = 0C + 273.15

Force Newton = N = 1 kg m / s2

Gravity 9.81 m/s2

Work = Fxd Joule = Nt-m

Power = F/t Watt = Joule/sec

Quantity SI Unit English 

Unit

Length (L) Meter (m) Foot (ft)

Mass (m) Kilogram (kg) Slug (slug) = 

lb*sec2/ft

Time (t) Second (s) Second (sec)

Temperature 

(T)

Celcius (oC) Farenheit (oF)

Force Newton 

(N)=kg*m/s2

Pound (lb)
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Properties of Fluids
 An intensive property of a substance

 May vary with temperature or pressure

 A homogenous material has the same density throughout

 For a substance of mass m and volume V

ρ = m/V

where the Greek letter ρ (rho) is density

Units: kg/m3

Typical values:

Water = 1000 kg/m3; Air = 1.23 kg/m3

1. Density
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2. Specific Weight or Weight 
Density w or 

 Definition: weight of the fluid per unit volume of fluid

 Arising from the existence of a gravitational force

 The relationship  and g can be found using the

following:

Since  = m/

therefore  = g

Units: N/m3

Typical values:

Water = 9814 N/m3; Air = 12.07 N/m3
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The specific gravity (or relative density) can be defined in two ways:

Definition 1: A ratio of the density of a liquid to the density of water at standard temperature and pressure (STP) (20C, 1 atm),

Definition 2: A ratio of the specific weight of a liquid to the specific weight of water at standard temperature and pressure

(STP) (20C, 1 atm),

Unit: dimensionless

Specific Gravity

STPwater

liquid

STPwater

liquid
SG

@@ 







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SPECIFIC VOLUME:

It is defined as the volume of a fluid occupied by a unit

mass or volume per unit mass of a fluid is called so.
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Problem 1: Calculate the specific weight, density and specific gravity of 1 litre of

liquid which weighs 7 N.
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Problem 2:
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Problem 3: A reservoir of oil has a mass of 825 kg.

The reservoir has a volume of 0.917 m3. Compute the

density, specific weight, and specific gravity of the oil.

3/900
917.0

825
mkg

m

volume

mass
oil 




3

oil m/N882981.9x900g
mg

volume

weight





9.0
998

900

@


STPw

oil
oilSG




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Problem 4:
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Viscosity
 The viscosity () of a fluid is a measure of its resistance to deformation at a given

rate. For liquids, it corresponds to the informal concept of "thickness": for

example, syrup has a higher viscosity than water.

Viscosity, is a measurement of resistance to fluid flow as a result of

intermolecular cohesion.

 It defines as the resistance of a fluid which is being deformed by the application

of shear stress Or Different fluids deform at different rates under the same shear

stress. The ease with which a fluid pours is an indication of its viscosity.

 The viscosity is also known as dynamic viscosity. Examples of highly viscous

fluids: Honey Molasses, Tar, 20w-50 oil

When two layers of fluid, a distance dy, move one over another at different

velocities, let u and u + du,. The top layer causes a shear stress on the adjacent

layer while the lower layer causes a shear stress on the adjacent top layer.

 This shear stress is proportional to the rate of change of velocity with respect to y.

 It is denoted by symbol tau (τ).

FM & HM                                Dr. Pritam Kumar Das

dy

du


 = shear stress

 = viscosity of fluid

du/dy = shear rate, rate of strain or velocity gradient
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Fundamental Mechanisms:

Gases - transfer of molecular momentum

 Viscosity increases as temperature increases.

 Viscosity increases as pressure increases.

Liquids - cohesion and momentum transfer

 Viscosity decreases as temperature increases.

 Relatively independent of pressure (incompressible)

 Common fluids, e.g., water, air, mercury obey Newton's law of viscosity and are known as Newtonian fluid.

 Other classes of fluids, e.g., paints, polymer solution, blood do not obey the typical linear relationship of stress and strain.

They are known as non-Newtonian fluids.

 Drag force: The force a flowing fluid exerts on a body in the flow direction.

The magnitude of this force depends, in part, on viscosity

 A fluid moving relative to a body exerts a drag force on the body, partly

because of friction caused by viscosity.

Units:

Typical values: Water = 1.14x10-3 kg/m/s;

Air = 1.78x10-5 kg/m/s
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Example:

Air

Water

Oil

Gasoline

Alcohol

Kerosene

Benzene

Glycerin

Fluid Newton’s law
of viscosity

Newtonian fluids 
obey refer

Newton’s’ law of viscosity is given by;

dy

du
 (1.1)

• The viscosity  is a function only of the condition of the fluid,

particularly its temperature.

• The magnitude of the velocity gradient (du/dy) has no effect on

the magnitude of .

 = shear stress

 = viscosity of fluid

du/dy = shear rate, rate of strain or velocity gradient

Newtonian and Non-Newtonian Fluid

Fluid Newton’s law

of viscosity
Non- Newtonian

fluids

Do not obey

• The viscosity of the non-Newtonian fluid is dependent on

the velocity gradient as well as the condition of the fluid.

Newtonian Fluids

 A linear relationship between shear stress and the velocity

gradient (rate of shear),

 the slope is constant

 the viscosity is constant

Non-Newtonian fluids

 slope of the curves for non-Newtonian fluids varies
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If the gradient m is constant, the fluid is termed as Newtonian

fluid. Otherwise, it is known as non-Newtonian fluid.

Fig. shows several Newtonian and non-Newtonian fluids.

Kinematic viscosity, 

Definition: is the ratio of the viscosity to the 

density; 

will be found to be important in cases in which significant

viscous and gravitational forces exist.

Units: m2/s

Typical values:

Water = 1.14x10-6 m2/s; Air = 1.46x10-5 

m2/s;     

In general, 

viscosity of liquids   with   temperature, whereas 

viscosity of gases   with    in temperature.

 /
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Bingham plastic: Resist a small shear

stress but flow easily under large

shear stresses, e.g. sewage sludge,

toothpaste, and jellies.

Pseudo plastic: Most Non-Newtonian

fluids fall under this group. Viscosity

decreases with increasing velocity

gradient, e.g. colloidal substances like

clay, milk, and cement.

Dilatants: Viscosity decreases with

increasing velocity gradient, e.g.

quicksand.

23
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Types of Fluid:

1. Ideal fluid 2. Real fluid 3. Newtonian fluid 4. Non-Newtonian fluid. 5. Ideal plastic fluid
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Problem 5:
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Problem 6: A plate 0.025 mm distant from a fixed plate moves at 60 cm/s and

requires a force of 2 N per meter square to maintain its speed. Determine fluid

viscosity between the plates.

Given: distance between two plates dy = 0.025 mm

= 0.025 × 10-3 m

Velocity of upper plate u = 60 cm/s = 0.6 m/s

Force on upper plate, F = 2 (N/m2) = Shear stress τ

du = change of velocity = u – 0 = 0.6 m/s

dy = change of distance = 0.025 × 10-3m

Viscosity,

8.33 × 10-5 (Ns/m2) = 8.33 × 10-5 Pas.
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Problem 7: Calculate the dynamic viscosity of oil which is used for lubrication between a square plate of

size 0.8 m x 0.8 m and an inclined angle of inclination 30 as shown in figure. The weight of the square

plate is 300 N and it slides down the inclined plane with a uniform velocity of 0.3 m/s. The thickness of

the oil film is 1.5 mm.
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Problem 8: The velocity distribution for flow over a flat plate is given by u=3/4 y-y2 in which u is

the velocity in meter per second at a distance y meter above the plate. Determine the shear stress at

y=0.15m.Take dynamic viscosity of fluid as 8.5 poise.

Problem 9: The dynamic viscosity of an oil used for lubrication between a shaft and a sleeve is 6 Poise. The shaft is

of diameter 0.4 m and rotates at 190 rpm. Calculate the power lost in the bearing for the sleeve length of 90 mm. The

thickness of the film is 1.5 mm. (Hint: u =ЛDN/60, T = FD/2, Power = 2ЛNT/60)
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Surface Tension
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 Surface tension (σ) is the tendency of liquid surfaces to shrink into the minimum surface area

possible Or It can be defined as the intensity of intermolecular traction per unit length along

the free surface of a fluid, and its SI unit is N/m.

 At liquid–air interfaces, σ results from the greater attraction of liquid molecules to each other

(due to cohesion) than to the molecules in the air (due to adhesion).

 The σ effect is caused by unbalanced cohesion forces at fluid surfaces which produce a

downward resultant force which can physically seen as a membrane. The property of the

surface of a liquid that allows it to resist an external force, due to the cohesive nature of its

molecules.

 The coefficient is inversely proportional to temperature and is also dependent on the type of

the solid interface. For example, a drop of water on a glass surface will have a different

coefficient from the similar amount of water on a wood surface.

 σ allows insects (e.g. water striders), usually denser than water, to float and slide on a water

surface.

 Due to the cohesive forces a molecule is pulled equally in every direction by

neighbouring liquid molecules, resulting in a net force of zero.

 The molecules at the surface do not have the same molecules on all sides of

them and therefore are pulled inward. This creates some internal pressure and

forces liquid surfaces to contract to the minimum area
29
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 The force of cohesion is

defined as the force of

attraction between

molecules of the same

substance.

 The force of adhesion is

defined as the force of

attraction between

different substances, such

as glass and water.
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Some important real life examples are

(i) Formation of water bubbles.

(ii) Formation of rain droplets.

(iii) Collection of dust particles on water surface.

(iv) A small needle can gently placed on the liquid surface without sinking.

(v) Breakup of liquid jets.

(vi) Capillary rise and capillary siphoning.

ST depends directly upon the intermolecular cohesion and hence the cohesion decreases with temperature rise,

the ST also decreases with rise in temperature. It also depends upon the following factors.

(i) Nature of the liquid.

(ii) Nature of the surrounding liquid.

(iii) Kinetic energy of the liquid.
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ST on Liquid Droplets
Consider a small spherical droplet of a liquid of radius r.



ADITYA ENGINEERING COLLEGE (A)

FM & HM                                Dr. Pritam Kumar Das 33

ST on a Liquid Jet

ST on a Hollow Bubble
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Problem 10: The surface Tension of water is contact with air at 20°C is 0. 0725 N/m.

The pressure inside a droplet of water is to be 0.02 N/cm2 greater than the outside

pressure. Calculate the diameter of the droplet of water.

Problem 11: 
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Problem 12: 

 Capillary action (sometimes capillarity, capillary motion, capillary effect, or wicking) is the ability of a

liquid to flow in narrow spaces without the assistance of, or even in opposition to, external forces like gravity.

 The effect can be seen in the drawing up of liquids between the hairs of a paint-brush, in a thin tube, in porous

materials such as paper and plaster, in some non-porous materials such as sand and liquefied carbon fiber, or in

a biological cell. It occurs because of intermolecular forces between the liquid and surrounding solid surfaces.

 If the diameter of the tube is sufficiently small, then the combination of ST (which is caused by cohesion within

the liquid) and adhesive forces between the liquid and container wall act to propel the liquid.
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 Capillary action is the movement of a liquid

through or along another material against an

opposing force, such as gravity.

 Equilibrium of ST force and gravitational pull on

the water cylinder of heighth produces:

 Examples of capillary action in water include

water moving up a straw or glass tube, moving

through a paper or cloth towel, moving through a

plant, and tears moving through tear ducts.

 Capillary penetration in porous media shares its dynamic mechanism with flow in hollow tubes, as both

processes are resisted by viscous forces. Consequently, a common apparatus used to demonstrate the

phenomenon is the capillary tube. When the lower end of a glass tube is placed in a liquid, such as water, a

concave meniscus forms. Adhesion occurs between the fluid and the solid inner wall pulling the liquid column

along until there is a sufficient mass of liquid for gravitational forces to overcome these intermolecular forces.

 The contact length (around the edge) between the top of the liquid column and the tube is proportional to the

radius of the tube, while the weight of the liquid column is proportional to the square of the tube's radius. So, a

narrow tube will draw a liquid column along further than a wider tube will, given that the inner water

molecules cohere sufficiently to the outer ones.
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Problem 13: Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed vertically in

water and mercury. Take surface tensions σ = 0.0725 N/m for water, and σ = 0.52 N/m for mercury in

contact with air. Specific gravity for mercury is given as 13.6 and angle of contact with glass is = 130.
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Problem 14: 



ADITYA ENGINEERING COLLEGE (A)

41FM & HM                                Dr. Pritam Kumar Das

VAPOUR PRESSURE

 Vapor pressure or equilibrium vapor pressure is defined as the pressure exerted by a

vapor in thermodynamic equilibrium with its condensed phases (solid or liquid) at a

given temperature in a closed system.

 The equilibrium vapor pressure is an indication of a liquid's evaporation rate. It relates

to the tendency of particles to escape from the liquid (or a solid). A substance with a

high vapor pressure at normal temperatures is often referred to as volatile. The pressure

exhibited by vapor present above a liquid surface is known as vapor pressure.
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 Cavitation is a phenomenon in which rapid changes of pressure in a liquid lead to the formation of

small vapor-filled cavities in places where the pressure is relatively low.

Cavitation

 Cavitation occurs when the liquid in a pump turns to a vapor at low pressure. It occurs because there is not

enough pressure at the suction end of the pump, or insufficient Net Positive Suction Head available (NPSHa).

When cavitation takes place, air bubbles are created at low pressure.

 The cavitation cause

erosion of surface as

well as noise and

vibrations.
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PASCAL’S LAW
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Problem 15: 
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Problem 16: 
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PRESSURE & its MEASUREMENT 
 The pressure is the ratio of force to the area over which that force is distributed, it is

the force per unit area applied in a direction perpendicular to the surface of an object.

Why do we measure Pressure:

 The measurement and control of fluid pressure is important in process industries a

pressure sensor measures pressure, typically of gases or liquids or Pressure

measurement is the analysis of an applied force by a fluid (liquid or gas) on a surface.

 Pressure sensors can be used to indirectly measure other variables such as fluid/gas

flow, speed, water level, and altitude.

Types of Pressure:

Atmospheric pressure: It is the pressure that an area experiences due to the force

exerted by the atmosphere.

Gauge pressure: Gauge pressure is the pressure relative to the atmospheric pressure, it

can be described as, how much above or below is the pressure with respect to the

atmospheric pressure

Vacuum pressure: Vacuum pressure is the pressure below atmospheric pressure it is

measured by using vacuum gauges which will indicate the difference between the

atmospheric pressure and the absolute pressure.

Absolute pressure: Measured above total vacuum or zero absolute. Zero absolute

represents total lack of pressure
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Differential pressure: It can be defined as the

difference in magnitude between some pressure value

and some reference pressure. Absolute pressure can be

considered as a differential pressure with a total

vacuum or zero absolute as the reference, gauge

pressure could be considered as differential pressure

with atmospheric pressure as reference.

Static and dynamic pressure: Static pressure is

uniform in all directions, so pressure measurements

are independent on the direction in an immovable fluid

flow. If pressure is applied on the surface

perpendicular to the flow direction while having a

little impact on the surface parallel to flow direction

and this directional component which is present in a

moving fluid can be called as dynamic pressure.

Type Definition Application Examples

Gauge

Reference to 

atmospheric 

pressure.

Car Tyre

Water Level 

Measurement

Chamber Pressure

Hydraulic Applications

Sealed

Referenced to a 

sealed chamber 

closed with 

atmospheric 

pressure.

For use in Aggressive 

Media 

Industrial Applications

Washdown Environments

Food and Beverage

Absolute

The reference is 

a vacuum (0 bar 

or no pressure).

Barometric

Weather Stations and 

Meteorological 

Applications

Differential

Measuring the 

difference 

between two 

pressure port 

readings.

Filter and Pump 

Monitoring

Air Conditioner

HVAC Heating 

Ventilation and Air 

Conditioning 

Clean Room Monitoring
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Problem 17: 
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PRESSURE MEASUREMENT

SIMPLE MANOMETER
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Problem 18: 
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Problem 19: 
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Problem 20: 
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DIFFERENTIAL MANOMETER



ADITYA ENGINEERING COLLEGE (A)

FM & HM                                Dr. Pritam Kumar Das 63



ADITYA ENGINEERING COLLEGE (A)

FM & HM                                Dr. Pritam Kumar Das 64

Problem 21: 
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Problem 22: 
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Problem 23: 
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Buoyancy
 Buoyancy (also known as the buoyant force) is the force exerted on an object that is wholly or

partly immersed in a fluid.

 Buoyancy or upthrust, is an upward force exerted by a fluid that opposes the weight of a partially

or fully immersed object. In a column of fluid, pressure increases with depth as a result of the

weight of the overlying fluid

 The symbol for the magnitude of buoyancy is B or FB

 As a vector it must be stated with both magnitude and direction.

 Buoyancy acts upward for the kind of situations encountered in everyday experience.

 As with other forces, the SI unit of buoyancy is the newton [N].

Centre of Buoyancy

 The center of buoyancy is the point where if

you were to take all of the displaced fluid and

hold it by that point it would remain perfectly

balanced, assuming you could hold a fluid in a

fixed shape. This point is also called the center

of mass. The center of buoyancy for an object

is the center of mass for the fluid it displaces
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Problem 24: Find the volume of the water displaced and the position of Center of Buoyancy for a

wooden block of width 2.5 m and depth 1.5 m when it floats horizontally in water. Density of

wooden block is 650 kg/m3 and its length is 6.0 m.

Problem 25:
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Meta centre:
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Problem 26:
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Problem 27:
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Problem 28:
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Problem 29:


