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FUNDAMENTAL DIMENSIONS  DIMENSIONS 

ANALYSIS : . 

Dimensional analysis is defined as a mathematical technique used in research work 

for design and conducting model tests. 

It is particularly useful for: 

 presenting and interpreting experimental data; 

 attacking problems not amenable to a direct theoretical solution; 

 checking equations; 

 establishing the relative importance of particular physical phenomena 

 physical modelling. 

 

Fundamental dimensions 

The fundamental units quantities such as length (L), mass (M), and time (T) are 

fixed dimensions known as fundamental dimensions. 

Units. 

Unit is defined as a yardstick to measure physical quantities like distance, area, 

volume, mass etc. 

Derive the dimensions for velocity. 

Velocity is the distance (L) travelled per unit time (T) 

Velocity = Distance/ Time = [L/T] = LT-1. 

Dimensions of Derived Quantities. 

Dimensions of common derived mechanical quantities are given in the following table. 

 

 

DIMENSIONAL HOMOGENEITY 

Dimensional homogeneity means the dimensions of each terms in an equation on both 

sides are the same. 

If the dimensions of each term on both sides of an equation are the same the equation is 
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DIMENSIONAL HOMOGENEITY 

Dimensional homogeneity means the dimensions of each terms in an equation on both 

sides are the same. 

If the dimensions of each term on both sides of an equation are the same the equation is 

known as dimensionally homogeneous equation. 

Example: 

 

 

It is a dimensionally homogeneous equation 
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DIMENSIONLESS NUMBERS 

In fluid mechanics, Dimensionless numbers or non-dimensional numbers are those which 

are useful to determine the flow characteristics of a fluid. Inertia force always exists if 

there is any mass in motion. Dividing this inertia force with other forces like viscous 

force, gravity force, surface tension, elastic force, or pressure force, gives us the 

dimensionless numbers. 

Dimensionless Numbers in Fluid Mechanics 

Some important dimensionless numbers used in fluid mechanics and their importance is 

explained below. 

1. Reynolds Number 

2. Froude Number 

3. Weber Number 

4. Mach Number 

5. Euler’s Number 

1. Reynolds number 

Reynolds number is the ratio of inertia force to the viscous force. It describes the 

predominance of inertia forces to the viscous forces occurring in the flow systems. 

Froude number 

Froude number is the ratio of inertia force to the gravitational force. Froude number is 

significant in case of free surface flows where the gravitational force is predominant 

compared to other forces. 

Weber number 

Weber number is the ratio of inertia force to the surface tension. The formation of 

droplets or water bubbles in a fluid is normally due to surface tension. If Weber number 

is small, surface tension is larger and vice versa. 

Mach number 

Mach number is the ratio of inertia force to the elastic force. If the Mach number is one, 

then the flow velocity is equal to the velocity of sound in the fluid. If it is less than one, 

then the flow is called subsonic flow, and if it is greater than one the flow is called 
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supersonic flow. 

Euler’s number 

Euler number is the ratio of pressure force to the inertia force. 


