
 

M E 320   Professor John M. Cimbala Lecture 17  
 

Today, we will: 
 

 Discuss dimensional homogeneity 
 Discuss dimensional analysis and similarity, and the method of repeating variables 

 

IV. DIMENSIONAL ANALYSIS AND MODELING (Chapter 7) 
A. Primary Dimensions (see previous lecture): {m}, {L}, {t}, {T}, {I}, {C}, {N}. 
 All other dimensions can be formed by combination of these 7 primary dimensions. 
 

B. Dimensional Homogeneity 
 



Steps in the Method of Repeating Variables 
 

There are 6 steps that comprise the method of repeating variables. These are listed concisely 
in Fig. 7-22 in the text, as repeated below: 
 

 
  

The final functional relationship is given as the dependent , 1, as a function of the 
independent ’s, 2, 3, … , k, i.e.,  1 2 3, ,  ... , kf      
 

Guidelines for choosing the repeating variables in Step 4 of the method of repeating 
variables: (See Table 7-3 in the text for more details): 

 
  
 
 

Step 4 is often the most 
difficult or mysterious step. 
There are guidelines provided 
in Table 7-3, but it takes 
practice to know which 
repeating variables to choose 
wisely. 



Guidelines for Manipulating the  Parameters 
 

There are several guidelines for manipulating the  parameters. These guidelines are listed 
concisely in Table 7-4 in the text, as summarized below: See Table 7-4 for more details. 

 
 
 
 
 
 
 

 
 
 
 

The goal is to get each  into a form that looks like one of the common established 
nondimensional parameters that are listed in Table 7-5 in the text. Some of the most popular 
and often-used ones are listed below. A more exhaustive list is given in the text. 

  

 

 

 

 

 
 
 

 

Reynolds number is the most important nondimensional parameter in fluid mechanics. 


