
DIMENSIONAL ANALYSIS INTRODUCTION 
 

In this lesson, we will:  
 

• Define the seven primary dimensions and discuss how to convert any other dimension in 
terms of primary dimensions  

• Reinforce the concept of dimensional homogeneity of equations  
• Define dimensionless parameters and how to analyze them  
• Do some example problems  
 
The Seven Primary Dimensions 
 

   
 
  



Example: Primary dimensions – shear stress, force per unit length, and power 
(a) Given: In fluid mechanics, shear stress τ  is expressed in units of N/m2. 
 

To do: Express the primary dimensions of τ , i.e., write an expression for {τ }. 
 

Solution: 
 
 
 
 
 
 
 
 
(b) Given: We are conducting an experiment in which quantity a has dimensions of force per 
unit length. 
 

To do: Express the primary dimensions of a, i.e., write an expression for {a}. 
 

Solution: 
 
 
 
 
 
 
 
 
(c) Given: Power W  has the dimensions of energy per unit time. 
 

To do: Write the dimensions of power in terms of primary dimensions. 
 

Solution: 
 
 
 
 
 
  



Dimensional Homogeneity 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
From Çengel and Cimbala, Ed. 4. 

 

  



Dimensionless Parameters 
 

 
 
 
 
 
 
 
 
  



Example: Dimensionless Parameters 
Given: We have three available variables: a, b, and c. Here are their dimensions: 
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We need to construct a dimensionless parameter using only these three variables and with 
variables b and c in the denominator. We construct our Π as follows, 
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To do: Calculate exponent x. 
 

Solution:  
 
 
 
 
 


