
 

A steady flow is one in which all conditions at any point in a stream remain constant with 

respect to time. 

A steady flow is the one in which the quantity of liquid flowing per second through any 

section, is constant. 

A truly uniform flow is one in which the velocity is same at a given instant at every point in 

the fluid. 

A non-uniform flow is one in which velocity is not constant at a given instant. 

 

FLUID KINEMATICS 
 
 
 
 

Steady flow 

Or 
 

This is the definition for the ideal case. True steady flow is present only in Laminar flow. In 

turbulent flow, there are continual fluctuations in velocity. Pressure also fluctuate at every 

point. But if this rate of change of pressure and velocity are equal on both sides of a constant 

average value, the flow is steady flow. The exact term use for this is mean steady flow. 

Steady flow may be uniform or non-uniform. 
 

 
Uniform flow 

This definition holds for the ideal case. Whereas in real fluids velocity varies across the 

section. 

 

Non-uniform flow 

Unsteady Flow 

 

Unsteady flow is a transient phenomenon. It may be in time become steady or zero flow. For 

example when a valve is closed at the discharge end of the pipeline. Thus, causing the 
 
 

A flow in which quantity of liquid flowing per second is not constant, is called unsteady flow. 

But when the size and shape of cross section are constant along the length of channels under 

consideration, the flow is said to be uniform. 



 

Figure-1: Example

 
 

velocity in the pipeline to decrease

velocity and pressure within the
Unsteady flow may also include periodic motion such as that of waves of beaches. The
difference between these cases and mean steady flow is that there is so much deviation from
the mean. And the time scale is also much longer.

 
One, Two and Three Dimensional

 

Term one, two or three dimensional
to describe a flow. It appears that any physical flow is generally three
are difficult to calculate and call for as much simplification as possible. This is achieved by
ignoring changes to flow in any of the directions, thus reducing the complexity. It may be
possible to reduce a three-dimensional problem to a two
dimensional one at times. 

 

 

 
 

Consider flow through a circular pipe. This flow is complex at the position where the flow
enters the pipe. But as we proceed downstream the flow simplifie
the state of a fully developed flow. A characteristic of this flow is that the velocity becomes
invariant in the flow direction as shown in Fig

 
 

 
 
 
 
 
 

 

Example of one-dimensional flow 

decrease to zero. In the meantime, there will be fluctuations

within the pipe. 
Unsteady flow may also include periodic motion such as that of waves of beaches. The
difference between these cases and mean steady flow is that there is so much deviation from

time scale is also much longer. 

Dimensional Flows 

dimensional flow refers to the number of space coordinated
to describe a flow. It appears that any physical flow is generally three-dimensional. But these
are difficult to calculate and call for as much simplification as possible. This is achieved by
ignoring changes to flow in any of the directions, thus reducing the complexity. It may be

dimensional problem to a two-dimensional o

Consider flow through a circular pipe. This flow is complex at the position where the flow
enters the pipe. But as we proceed downstream the flow simplifies considerably and attains
the state of a fully developed flow. A characteristic of this flow is that the velocity becomes

direction as shown in Fig-1. Velocity for this flow is given by

fluctuations in both 

Unsteady flow may also include periodic motion such as that of waves of beaches. The 
difference between these cases and mean steady flow is that there is so much deviation from 

coordinated required 
dimensional. But these 

are difficult to calculate and call for as much simplification as possible. This is achieved by 
ignoring changes to flow in any of the directions, thus reducing the complexity. It may be 

dimensional one, even an one- 

Consider flow through a circular pipe. This flow is complex at the position where the flow 
s considerably and attains 

the state of a fully developed flow. A characteristic of this flow is that the velocity becomes 
this flow is given by 

(3.6) 



 

Example -2:

 
 

It is readily seen that velocity at any location depends just on the radial distance
centreline and is independent of distance, x or of the angular position 
typical one-dimensional flow.

 
Now consider a flow through a diverging duct as shown in Fig. 
depends not only upon the radial
a two-dimensional flow. 

 

 

 

 
Concept of a uniform flow is very handy in analyzing fluid flows. A uniform flow is one
where the velocity and other properties are constant independent of directions. We usually
assume a uniform flow at the entrance to a pipe, far away from a aerofoil or a motor car as
shown in Fig.3. 

 

 

 
 
 
 
 

 

2: A two-dimensional flow 

It is readily seen that velocity at any location depends just on the radial distance
is independent of distance, x or of the angular position  

dimensional flow. 

Now consider a flow through a diverging duct as shown in Fig. 2. Velocity at any location
radial distance    but also on the x-distance.

Concept of a uniform flow is very handy in analyzing fluid flows. A uniform flow is one
where the velocity and other properties are constant independent of directions. We usually
assume a uniform flow at the entrance to a pipe, far away from a aerofoil or a motor car as

Fig:4 Uniform flow 

It is readily seen that velocity at any location depends just on the radial distance from the 
 . This represents a 

Velocity at any location 
distance. This is therefore 

Concept of a uniform flow is very handy in analyzing fluid flows. A uniform flow is one 
where the velocity and other properties are constant independent of directions. We usually 
assume a uniform flow at the entrance to a pipe, far away from a aerofoil or a motor car as 



 

 

1. Real fluids 
 

The flow of real fluids exhibits viscous effect that is they tend to "stick" to solid surfaces and
have stresses within their body.

 
You might remember from earlier

 

 
This tells us that the shear stress, 
of change of velocity across the

 

 
Where the constant of proportionality,
viscosity). We saw that for 
of 𝜇 changes with stress or velocity

 
In his lecture we shall look at how the forces due to momentum changes on the fluid and
viscous forces compare and what changes take

 
2. Laminar and turbulent

 

If we were to take a pipe of free
what would we expect to happen?

 
This 

 
 

 
 
 
 
 

 
 

This 
 

 

The flow of real fluids exhibits viscous effect that is they tend to "stick" to solid surfaces and
body. 

earlier in the course Newton’s law of viscosity:

This tells us that the shear stress, 𝑟in a fluid is proportional to the velocity gradient 
across the fluid path. For a "Newtonian" fluid we can

Where the constant of proportionality, 𝜇 is known as the coefficient of viscosity (or simply
 some fluids - sometimes known as exotic 

velocity gradient. We shall only deal with Newtonian fluids.

In his lecture we shall look at how the forces due to momentum changes on the fluid and
and what changes take place. 

turbulent flow 

free flowing water and inject a dye into the middle
happen? 

The flow of real fluids exhibits viscous effect that is they tend to "stick" to solid surfaces and 

viscosity: 

in a fluid is proportional to the velocity gradient - the rate 
fluid we can write: 

cient of viscosity (or simply 
 fluids - the value 

deal with Newtonian fluids. 

In his lecture we shall look at how the forces due to momentum changes on the fluid and 

the middle of the stream, 



 

 
 
 
 

 

Or this 
 
 

 

 
 

Actually both would happen 
flowing fast and the lower when it is flowing slowly.

 
The top situation is known as 

 
In laminar flow the motion of 
straight lines parallel to the pipe

 
But what is fast or slow? And
we want to know this? 

 
The phenomenon was first investigated in the 1880s by Osbourne Reynolds in an experiment
which has become a classic in fluid mechanics.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 - but for different flow rates. The top occurs
lower when it is flowing slowly. 

 turbulent flow and the lower as laminar flow.

of the particles of fluid is very orderly with all particles
lines parallel to the pipe walls. 

And at what speed does the flow pattern change?

The phenomenon was first investigated in the 1880s by Osbourne Reynolds in an experiment
classic in fluid mechanics. 

occurs when the fluid is 

flow. 

particles moving in 

change? And why might 

The phenomenon was first investigated in the 1880s by Osbourne Reynolds in an experiment 



 

 

 

 
 
 

He used a tank arranged as above with a pipe taking water from the centre into which he
injected a dye through a needle.

 
where 𝜌 = density, u = mean velocity, 

 
would help predict the change in flow type. If the value is less than about 2000 then flow is
laminar, if greater than 4000 then

 
This value is known as the Reynolds

 

 
Laminar flow: Re < 2000 

Transitional flow: 2000 < Re < 4000

Turbulent flow: Re > 4000 

What are the units of this Reynolds
 

 
 
 
 

He used a tank arranged as above with a pipe taking water from the centre into which he
needle. After many experiments he saw that this expression

mean velocity, d = diameter and 𝑣 = viscosity 

would help predict the change in flow type. If the value is less than about 2000 then flow is
4000 then turbulent and in between these then in the

Reynolds number, Re: 

Transitional flow: 2000 < Re < 4000 

this Reynolds number? We can fill in the equation with

He used a tank arranged as above with a pipe taking water from the centre into which he 
this expression 

would help predict the change in flow type. If the value is less than about 2000 then flow is 
in the transition zone. 

equation with SI units: 



 

 
 

i.e. it has no units. A quantity that has no units is known as a non-dimensional (or 
dimensionless) quantity. Thus the Reynolds number, Re, is a non-dimensional number. 

 
We can go through an example to discover at what velocity the flow in a pipe stops being 
laminar. 

 
If the pipe and the fluid have the following properties: 

 
water density 𝜌 = 1000 kg/m3 

pipe diameter d = 0.5m 

(dynamic) viscosity, ν = 0.55x10-3 Ns/m2 
 

We want to know the maximum velocity when the Re is 2000. 
 

 
If this were a pipe in a house central heating system, where the pipe diameter is typically 
0.015m, the limiting velocity for laminar flow would be, 0.0733 m/s. 

 
Both of these are very slow. In practice it very rarely occurs in a piped water system - the 
velocities of flow are much greater. Laminar flow does occur in situations with fluids of 
greater viscosity - e.g. in bearing with oil as the lubricant. 

 
At small values of Re above 2000 the flow exhibits small instabilities. At values of about 
4000 we can say that the flow is truly turbulent. Over the past 100 years since this 
experiment, numerous more experiments have shown this phenomenon of limits of Re for 
many different Newtonian fluids - including gasses. 

 
 
 

What does this abstract number mean? 
 

We can say that the number has a physical meaning, by doing so it helps to understand some 
of the reasons for the changes from laminar to turbulent flow. 

 

 



 

 
 

It can be interpreted that when the inertial forces dominate over the viscous forces (when the 
fluid is flowing faster and Re is larger) then the flow is turbulent. When the viscous forces are 
dominant (slow flow, low Re) they are sufficient enough to keep all the fluid particles in line, 
then the flow is laminar. 

 
 

Laminar flow 
 

 Re < 2000 
 'low' velocity 
 Dye does not mix with water 
 Fluid particles move in straight lines 
 Simple mathematical analysis possible 
 Rare in practice in water systems. 

 
Transitional flow 

 

 2000 > Re < 4000 
 'medium' velocity 
 Dye stream wavers in water - mixes slightly. 

 
Turbulent flow 

 

 Re > 4000 
 'high' velocity 
 Dye mixes rapidly and completely 
 Particle paths completely irregular 
 Average motion is in the direction of the flow 
 Cannot be seen by the naked eye 
 Changes/fluctuations are very difficult to detect. Must use laser. 
 Mathematical analysis very difficult - so experimental measures are used 

 
3. Pressure loss due to friction in a pipeline 

 

Up to this point on the course we have considered ideal fluids where there have been no 

losses due to friction or any other factors. In reality, because fluids are viscous, energy is lost 

by flowing fluids due to friction which must be taken into account. The effect of the friction 

shows itself as a pressure (or head) loss. 

 
In a pipe with a real fluid flowing, at the wall there is a shearing stress retarding the flow, as 

shown below. 

 
 
 
 



 

 
 

 

If a manometer is attached as the pressure (head) difference due to the energy lost by the fluid 
overcoming the shear stress can be easily seen. 

 
The pressure at 1 (upstream) is higher than the pressure at 2. 

 
 

 
We can do some analysis to express this loss in pressure in terms of the forces acting on the 
fluid. 

 
Consider a cylindrical element of incompressible fluid flowing in the pipe, as shown 

 
 

 
 
 



 

 
 

The pressure at the upstream end is p, and at the downstream end the pressure has fallen 
by ∆p to (p-∆p). 

The driving force due to pressure (F = Pressure x Area) can then be written 

driving force = Pressure force at 1 - pressure force at 2 

 
The retarding force is that due to the shear stress by the walls 

 

 
As the flow is in equilibrium, 

 
driving force = retarding force 

 
Giving an expression for pressure loss in a pipe in terms of the pipe diameter and the shear 
stress at the wall on the pipe. 

 
 

 
 
 

The shear stress will vary with velocity of flow and hence with Re. Many experiments have 

been done with various fluids measuring the pressure loss at various Reynolds numbers. 

These results plotted to show a graph of the relationship between pressure loss and Re look 

similar to the figure below: 

 
 
 
 
 
 



 

 
 
 
 

 
This graph shows that the relationship between pressure loss and Re can be expressed as 

 

 
As these are empirical relationships, they help in determining the pressure loss but not in 

finding the magnitude of the shear stress at the wall on a particular fluid. We could then use it 

to give a general equation to predict the pressure loss. 

 
 

4.  Pressure loss during laminar flow in a pipe 

In general the shear stress w. is almost impossible to measure. But for laminar flow it is 

possible to calculate a theoretical value for a given velocity, fluid and pipe dimension. 

 
In laminar flow the paths of individual particles of fluid do not cross, so the flow may be 

considered as a series of concentric cylinders sliding over each other - rather like the 

cylinders of a collapsible pocket telescope. 

 
As before, consider a cylinder of fluid, length L, radius r, flowing steadily in the center of a 

pipe. 

 



 

 
 

 

We are in equilibrium, so the shearing forces on the cylinder equal the pressure forces. 
 

 
 

By Newtons law of viscosity we have , where y is the distance from the wall. As we 
are measuring from the pipe centre then we change the sign and replace y with r distance 
from the centre, giving 

 

 
Which can be combined with the equation above to give 

 

 
In an integral form this gives an expression for velocity, 

 

 
Integrating gives the value of velocity at a point distance r from the centre 

 

 
At r = 0, (the centre of the pipe), u = umax, at r = R (the pipe wall) u = 0, giving 

 

 



 

 
 

so, an expression for velocity at a point r from the pipe centre when the flow is laminar is 
 

 
Note how this is a parabolic profile (of the form y = ax2 + b ) so the velocity profile in the 
pipe looks similar to the figure below 

 

 
 
 

What is the discharge in the pipe? 
 
 
 
 

 
So the discharge can be written 

 

 
 
 
 
 
 



 

 
 

This is the Hagen-Poiseuille equation for laminar flow in a pipe. It expresses the 

 
discharge Q in terms of the pressure gradient ( ), diameter of the pipe and the 
viscosity of the fluid. 

 
We are interested in the pressure loss (head loss) and want to relate this to the velocity of the 
flow. Writing pressure loss in terms of head loss hf, i.e. p = 𝜌ghf 

 
 
 
 
 

 
This shows that pressure loss is directly proportional to the velocity when flow is laminar. 

It has been validated many time by experiment. 

It justifies two assumptions: 
 

1. fluid does not slip past a solid boundary 
2. Newton’s hypothesis. 

 
 

Streamline : 

This is an imaginary curve in a flow field for a fixed instant of time, tangent to which gives 
the instantaneous velocity at that point . Two stream lines can never intersect each 
other, as the instantaneous velocity vector at any given point is unique. 

 
 
 

The differential equation of streamline may be written as 
 

𝑑𝑢 

𝑢 
= 

𝑑𝑣 

𝑣 
= 

𝑑𝑤 
 

 

𝑤 

where u,v, and w are the velocity components in x, y and z directions respectively 
as sketched. 

 
 
 
 
 
 
 
 
 
 

 



 

 
 
 

 

Fig. Streamlines 
 
 

 

Fig. Streamline function 
 
 

 
Stream tube : 

If streamlines are drawn through a closed curve, they form a boundary surface across which 
fluid cannot penetrate. Such a surface bounded by streamlines is a sort of tube, and is known 
as a stream tube. 

From the definition of streamline, it is evident that no fluid can cross the bounding surface of 
the stream tube. This implies that the quantity(mass) of fluid entering the stream tube at one 
end must be the same as the quantity leaving it at the other. The stream tube is generally 
assumed to be a small cross-sectional area so that the velocity over it could be considered 
uniform. 

 
 
 
 
 



 

 

 

 

Pathline : 

A pathline is the locus of a fluid
curve traced by a single fluid particle during its

Two path lines can intersect each
particles or even same particle

 

Streak line : 

Streakline concentrates on fluid particles that have gone through a fixed station or point. At
some instant of time the position of all these particles are marked and a line is drawn through
them. Such a line is called a streakline. Thus, a streakline connects all particles passing
through a given point. 

 

 

Fig. Streamtube 

fluid particle as it moves along. In others word,
fluid particle during its motion. 

each other as or a single path line can form 
same particle can arrive at the same point at different instants of

Fig. Pathline 

Streakline concentrates on fluid particles that have gone through a fixed station or point. At
some instant of time the position of all these particles are marked and a line is drawn through
them. Such a line is called a streakline. Thus, a streakline connects all particles passing

word, a pathline is a 

 a loop as different 
different instants of time. 

Streakline concentrates on fluid particles that have gone through a fixed station or point. At 
some instant of time the position of all these particles are marked and a line is drawn through 
them. Such a line is called a streakline. Thus, a streakline connects all particles passing 



 

 
 

Fig. Streaklines 

In a steady flow the streamline, pathline and streakline all coincide. In an unsteady 
flow they can be different. Streamlines are easily generated mathematically while 
pathline and streak lines are obtained through experiments. 

 
 

Stream function : 

The idea of introducing stream function works only if the continuity equation is reduced to 
two terms. There are 4-terms in the continuity equation that one can get by expanding the 
vector equation i.e., 

∂𝜌 
+ 

∂𝑡 

∂(𝜌𝑢) 
 

 

∂𝑥 

∂(𝜌𝑣) 
+ 

∂𝑦 

∂(𝜌𝑤) 
+ = 0 

∂𝑧 

For a steady, incompressible, plane, two-dimensional flow, this equation reduces to, 
 

∂𝑢 
 

 

∂𝑥 

∂𝑣 
+ = 0 

∂𝑦 

Here, the striking idea of stream function works that will eliminate two velocity 
components u  and  v  into  a  single  variable.  So,  the stream  function  ƒ(𝑥, 𝑦) relates  to  the 
velocity components in such a way that continuity equation is satisfied. 

 
𝑢 = 

ðƒ 

ð𝑦 

 
; 𝑣 = − 

ðƒ 

ð𝑥 
 

 
 

Fig. Velocity components along a streamline 
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Velocity potential : 

Fig. Flow between two streamlines 

An irrotational flow is defined as the flow where the vorticity is zero at every point. It gives 
rise to a scalar function Φ which is similar and complementary to the stream function ψ. Let 
us consider the equations of irrortional flow and scalar function Φ. In an irrotational flow, 
there is no vorticity ξ. 

The velocity potential is represented by Φ and is defined by the following expression : 

-Φ = ∫Vs ds 
in which Vs is the velocity along a small length element ds. So we get 

dΦ = -Vs ds 

or Vs = - (dΦ / ds) 

The velocity potential is a scalar quantity dependent upon space and time. Its negative 
derivative with respect to any direction gives the velocity in that direction, that is 

 
𝑢 = − 

∂Φ 
 

 

∂𝑥 

 
, 𝑣 = − 

∂Φ 
 

 

∂𝑦 

 
, 𝑤 = − 

∂Φ 
 

 

∂𝑧 
 

 

In polar co-ordinates (r, θ, z), the velocity components are 
 

v = − 
6Ø 

, v 
6𝑟 

= 
6Ø 

𝑟 6𝑟 
, vz = − 

6Ø 

6𝑧 

The velocity potential Φ thus provides an alternative means of expressing velocity 
components. The minus sign in equation appears because of the convention that the velocity 
potential decreases in the direction of flow just as the electrical potential decreases in the 
direction in which the current flows. The velocity potential is not a physical quantity which 
could be directly measured and, therefore, its zero position may be arbitrarily chosen. 

Flownet : 

The flownet is a graphical representation of two-dimensional irrotational flow and consists of 
a family of streamlines intersecting orthogonally a family of equipotential lines (they 
intersect at right angles) and in the process forming small curvilinear squares. 
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Uses of flownet : 

Fig. Flownet 

 For given boundaries of flow, the velocity and pressure distribution can be 
determined, if the velocity distribution and pressure at any reference section are 
known 

 Loss of flow due to seepage in earth dams and unlined canals can be evaluated 
 Uplift pressures on the undesirable (bottom) of the dam can be worked out 

 
Relation between stream function & velocity potential 

Ø exists only in irrotational flow where as 𝜑exists in both rotational as well as 
irrotational flow 

 

u= -6Ø 
= 

6𝜑 & v=6𝜑 = - 6Ø 
6𝑥 6𝑦 6𝑥 6𝑦 

therefore, 6𝜑 =6Ø & 6Ø 
= − 

6𝜑 

6𝑥 6𝑦 6𝑥 6𝑦 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Hydraulics and Pneumatics 

The basic concept of hydraulics and pneumatics. 
 

Fluid mechanics is that branch of science which deals with the behaviour of the fluids at rest as well 
as in motion. Pneumatics is a branch of engineering that makes use of gas or pressurized air. 

 
Both hydraulics and pneumatics are the application of fluid power. In its fluid power applications, 
hydraulics is used   for   the   generation,   control,   and   transmission   of power by   the   use 
of pressurized liquids. Let's start with hydraulics. 

 
 

Hydraulics 

Fluid can define as a substance which is capable of flowing and does not maintain its shape for a 
long time. Fluids have the ability to take the shape of the container depending on the surroundings 
and flow in a large area when the surrounding removed. 

 
In physics, a fluid is a substance that continually deforms under applied shear stress. Fluids are a 
subset of the phases of matter and include liquids, gases, plasmas, and to some extent, plastic solids. 

 
Fluid such as water is using for the conversion of hydraulic energy into mechanical energy to do 
some useful work. 

 
In the heating, ventilation, and air-conditioning industry (HVAC), the liquid such as water is using for 
transmission of heat from one area to another. The fluid is a primary element of a hydraulic system, 
which obeys Pascal's law to give fluid power. 

 
Example of Hydraulics systems: Jaws of Life, dump truck lifts, water guns, forklifts, cranes etc. 

 
Advantages of Hydraulics 

 
 In general, it is simple, safe and economically easier to maintain. Hydraulic systems use 

fewer moving parts in comparison with mechanical and electrical systems. 
 Compared to pneumatics it is highly responsive and supplies more power than pneumatics. 
 The liquid does not absorb any of the supplied energy. 
 By the use of simple levers and push buttons, it can be easily controlled. The operator of a 

hydraulic system can easily start, stop, speed up and slow down. 
 
Classification of Fluid 

 
Some of the important types of fluid as follow: 

 
1. Ideal fluids 
2. Real fluids 
3. Newtonian fluids 
4. Non-Newtonian fluids 
5. Ideal plastic fluids. 



 

 

Properties of Fluids 
 

Some of the main properties of the fluid as follow: 
 

1. Density or mass density or specific mass 
2. Specific weight 
3. Specific volume 
4. Surface tension 
5. Viscosity 
6. Surface tension 
7. Capillarity 
8. Compressibility 
 

 

Pneumatics 

Pneumatic is the branch of physics or technology concerned with the mechanical properties of 
gases. Pneumatic can also be defined as a branch of fluid power in which use gas as a fluid. There are 
two types of gases are used in pneumatic systems such as compressed air and Nitrogen. 

 
Compressed air is a mixture of all gases contains in the atmosphere. The unlimited supply of air and 
the ease of compression make compressed air the most widely used fluid for pneumatic systems. 

 
Advantages of the Pneumatic System 

 
Some of the main advantages of pneumatic systems as follow: 

 
1. Availability of air. 
2. The compressibility of air. 
3. Compressed air is easy to transport in pressure vessels, containers and pipes. 
4. Simple in construction and easy to handle. 
5. Controlling the ability to pressure, speed and force is high. 
6. Maintenance is low. 
7. Explosion-proof characteristic of the medium. 
8. Cost is low as compare to other systems. 
9. Fire-proof characteristic of the medium. 
10. Possibilities of easy but reliable in remote controlling. 

 
Applications of Pneumatic Systems 

 
Some of the important applications of the pneumatic systems as follow: 

 
1. Using for packing. 
2. Using for filling. 
3. In drilling, hoisting, punching, clamping, assembling, riveting. 
4. Opening and closing the doors. 
5. Used in industrial robots. 
6. For power hammers and nut runners. 



 

 

7. Used in riveting hammers. 
8. Using for breaking system in automobiles, railway coaches, wagons and printing presses. 
9. Used in metal forming processes. 
10. Used in material handling types of equipment and logic controlling operations. 

 
Examples of Pneumatic Systems and Components 

 
 Air compressors and air brakes 
 Air engines for pneumatically powered vehicles 
 Compressed-air engine and compressed-air vehicles 
 Pneumatic anti-aircraft weapon 
 HVAC control systems 
 Pneumatic actuator, air gun, Cylinders, motor and tire 
 Pneumatic tools: Jackhammer, nailgun 
 Pressure regulator, sensor, switch 
 Vacuum pump 

 
 
Difference between Hydraulics and Pneumatics 

In hydraulics and pneumatics, hydraulics is liquid and pneumatics is gas. And, the main difference 
between these two is, Hydraulic systems use liquids like water and oil to transmit power. Where 
pneumatic systems use air to transmit power. 

 
In hydraulics, liquids are relatively incompressible. Liquids have high specific mass and have a free 
surface. A tank is used to store the oil. In pneumatics, gases are readily compressible. 

 
They have a very low specific mass and gases do not have a free surface. In a pneumatic system, air 
can simply be drawn from the environment and purified using a filter. 

 
Hydraulic systems are used for high force and where stiffness in position is necessary. They move 
relatively slowly but can handle higher loads. 

 
The installation is complex and the maintenance cost is high. Pneumatic systems are used for 
relatively lower forces, faster motion, and where stiffness isn’t required. 

 
They have a very controlled force, regardless of stroke or load resistance. Installation of this system 
is less complicated and have less maintenance cost. 



 

 

 


