
Fluid Measurement



Pitot Tube

The pitot tube can be used to 
measure the velocity of water 
in an open channel as well as 
in a closed pipe.

A bent L-shaped glass tube 
with both ends open is called 
a pitot tube.



Pitot Tube

Kinetic energy will convert to potential energy





Uses of Pitot Tube:

• It is used to measure speed of an aircraft

• It is used to measure speed of a boat

• It is used to measure fluid flows in different 
industries

• It is used where very high accuracy is not 
required

• It is used to measure flow profile in a duct or 
channel

Advantages:
• Low cost

• Low permanent pressure loss

• size is small and contains no moving part

• Installation is easy

• can be used in different diameter pipes

Disadvantages:
• Low accuracy

• it is fragile

• low range ability

• solid particles can block pitot tube

• single point measurement



Piezometer

• A piezometer is an open tube that
is used to measure pressure via the
rise of fluid through column

P = ρgh



Uses of Piezometer:
• To study the effect of water in pores of soil or rock is to

reduce load bearing capacity of soil or rock. Effect is

more pronounced with higher pore water pressure

leading eventually in some cases to total failure of load

bearing capacity of the soil.

• To determine level and flow pattern of ground water

• To determine the flow pattern of water in earth/rock

fill, concrete dams, and their foundations.

• Disadvantages:

• Can not be used to measure the pressure of gaseous 

fluid.

• can not be used to measure pressure which is lower 

than atmospheric.

• can not be used when the value of pressure is very 

high.

• Simple and easy to use.

• Used to measure static pressure fluid in a 

container.

• used in measuring ground water level

• helpful in calculations to find performance of soil 

and rock.

Advantages:



Venturimeter



...(10.8)

Equation for Venturimeter

In section 2, the area is less,velocity is high,
kinetic energy is high.So, pressure energy is less





Uses of Venturimeter:

• Venturi meters are used in pipelines at
wastewater collection systems and treatment
plants.

• The temperatures and pressures of chemicals
in a pipeline do not affect the accuracy of a
Venturi flowmeter and because of this they
are used in crude oil pipelines.

• The venturi in carburetors is used to measure
airflow in a car engine and to ensure that a
correct amount of fuel is fed to the gas
combustion engine when needed during
driving.

• Less pressure drop and higher coefficient of 
discharge

• It is flexible to installed (horizontal,inclined)

• High accuracy than any other device

Advantages:

• High cost and high maintanence is required

• can not be used in shorter length pipe

Disadvantages:



Orifice



Coefficient of Velocity



Coefficient of Contraction



Coefficient of Discharge

The ratio of the actual discharge through an orifice to the theoretical discharge
is known as the coefficient of discharge Cd





x is the distance of P from vena contracta



Vt



Advantages of Orifice:

• easy to install

• easy to maintain

• low cost

• measure wide range of flow

• requires homogeneous fluid

• will be a pressure drop in case of 
orifice operation

• accuracy is affected by 
density,pressure and viscosity of 
fluid

Disadvantages of Orifice:

• Fluid flow rates in a pipe can be measured

• It is used in natural gas plants and water treatment plants

• Petrochemicals and refineries

• It is used in the oil filtration plant

Uses of Orifice:



Mouthpiece

• It has been determined experimentally that if a short pipe is fitted to an orifice, it
will increase the discharge through the orifice by increasing the value of the
coefficient of discharge. Such a pipe, whose length is generally more than 2 times
the dia of the orifice and is fitted to the orifice externally or internally is known as
mouthpiece. The mouthpieces are used to increase the discharge by making them
run full of water and increasing the coefficient of contraction.



Notch Weir

1. A notch may be defined as an opening provided in 
one side of a tank or reservoir with u/s liquid level 
below the top edge of the opening

1.A weir may be defined as a structure constructed 
across a river or canal to store water on the 
upstream side

2. Bottom edge of notch through which water flows 
is known as sill or crest.

2.The top weir over which water flows is called crest.

3.It is used to measure small discharge. 3.It is used to measure large discharge.

4.It is small size 4.It is usually large size.

5. It is made of metallic plate. 5.It is made of cement concrete or masonary.



sill or crest

u/s side liquid is below the  top edge

Notch



Broad and Sharp Crested Weir



Weirs





Equation of Rectangular Sharp-Crested Suppressed Weir:

The variation of Cd for rectangular sharp-crested weir
Is given with satisfactory accuracy using well-known
Rehbok formula.



Math



Fig 10.1







Example: A 60 cm diameter orifice is charging water under a head of 9 m. Calculate the actual discharge
in liters per second and actual velocity of the jet at the vena contracta, if Cd = 0.62 and Cv=0.96



Example: Water flows through a circular orifice 2.5 cm in diameter in the side of a tank. The constant head
of water above the center of the orifice is 75 cm. The coordinates of the centerline of the jet are 30 cm
horizontally from the vena contracta and 3.2 cm vertically below the center of the orifice. The discharge
from the orifice is 1.186 liters/sec. Find the orifice coefficients Cd, Cc and Cc.

Solution

Cc = Cd/ Cv = 0.63/0.97 = 0.65

=

x is the distance of point P from vena contracta

x

C-C is the vena contracta

H





Rectangular Sharp Crested Contracted Weir
Self study



Self study



Self study


