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Fluid dynamics 
 

In physics and engineering, fluid dynamics is a subdiscipline of fluid mechanics that describes the 

flow of fluids—liquids and gases. It has several subdisciplines, including aerodynamics (the study 

of air and other gases in motion) and hydrodynamics (the study of liquids in motion). 

 

Fluid dynamics has a wide range of applications, including calculating forces and moments on aircraft, 

determining the mass flow rate of petroleum through pipelines, and predicting weather patterns. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Fluid_mechanics
https://en.wikipedia.org/wiki/Fluid
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Aerodynamics
https://en.wikipedia.org/wiki/Force
https://en.wikipedia.org/wiki/Moment_(physics)
https://en.wikipedia.org/wiki/Aircraft
https://en.wikipedia.org/wiki/Mass_flow_rate
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Pipeline_transport
https://en.wikipedia.org/wiki/Weather_forecasting
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Kinetics and Kinematics:  
 

Kinetics is focused on understanding the cause of different types of motions of an 

object such as rotational motion in which the object experiences force or torque.  

Kinematics explains the terms such as acceleration, velocity, and position of objects. 

The mass of the object is not considered while studying the kinematics. 

 

 

 

https://byjus.com/physics/acceleration/
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BERNOULLI EQUATION:  
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Energy grade line (EGL) & Hydraulic grade line (HGL): 
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https://www.youtube.com/watch?v=-oecDDrYfyY 
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Flow measuring devices: 

1. Pitot Tube: 

Example 1: 
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https://www.youtube.com/watch?v=wBXqF2Z3L7g 

https://www.youtube.com/watch?v=wBXqF2Z3L7g
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Example 2: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=3zEdtkuNYLU 
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2. Orifice and vena contracta: 

 

Orifice Meter is an instrument which is 

used to measure average velocity of a 

flowing fluid or flow rate of a flowing 

fluid. 

It measures the average velocity and 

the flow rate of the flowing fluid by 

introducing a restriction in the direction 

of the flowing fluid. 

 

 

 

 

 

 

 

 

 

Vena contracta is the point in a fluid stream 

where the diameter of the stream is the least, 

and fluid velocity is at its maximum, such as 

in the case of a stream issuing out of 

a nozzle (orifice). 

Vena-contract is a section in orifice which 

has a minimum cross-section area and has 

maximum velocity. At this, all streamlines are 

parallel, straight, and uniform, so have 

laminar flow. 

 

  

 

 

https://en.wikipedia.org/wiki/Nozzle
https://en.wiktionary.org/wiki/orifice
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An orifice may be an opening in the side or bottom of a vessel/tank to measure the discharge.  

 

 

 

 

Figure: Orifice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Classification of orifice 
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3. Venturi, nozzle and orifice meters: 

 

The Venturi meter is consisted of a rapidly 

converging section, which increases the flow 

velocity and reduces the pressure. After the 

converging section, it returns to the original 

pipe diameter by a gently diverging diffuser-

like section.  The discharge is calculated by 

measuring the pressure differences.   

The nozzle meter is similar to Venturi meter, 

but, instead of converging section, a nozzle 

is installed inside the pipe, while there is no 

divergent section.  

Finally, the orifice meter is a simpler and 

cheaper arrangement, in which a sharp-

edged orifice is fitted concentrically in the 

pipe. 

 

Equations: 

All three instruments use the same principles – mathematical equations.  Taking the Venturi meter of the 

above figure as an example, we apply the Bernoulli equation along the streamline from point 1 to point 2 

(throat): 

 

 

 

 

 

 

 

 

 

 

 


