
 

ME 433 Professor J. M. Cimbala Lesson 10 E: Equivalent Diameters     
 

 

Today, we will:  
 

• Discuss Aerodynamic Equivalent Diameter, Spherical Equivalent Diameter, and 
Volume Equivalent Diameter      

• Do an example problem for each of the above three equivalent diameters   
 

Non-Spherical Particles and Equivalent Diameters: 
 
Since all our equations of motion are based on spherical particles, the easiest way to deal 
with non-spherical particles is to create some kind of equivalent spherical diameter so that 
we can use the same equations. 
 
 
 
 
 
 
 
 
 

Here are definitions for three common types of equivalent spherical diameters: 
 

(a) We define Dae = aerodynamic equivalent diameter as the diameter of a sphere of unit 
density (pretend ρp =ρ0 = 1000 kg/m3) that would settle at the same (measured) terminal 
settling speed as the actual (non-spherical) particle at its actual density.  
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(b) We define Dse = spherical equivalent diameter as the diameter of a sphere of actual 

particle density (ρp) that would settle at the same (measured) terminal settling speed as 
the actual (non-spherical) particle of the same actual density.  
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(c) We define Dve = volume equivalent diameter as the diameter of a sphere of the same 

volume as the actual particle.  
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Example: Equivalent Diameters 
Given: Particles of density 2010 kg/m3 are being studied by a manufacturer of air pollution 
control systems (APCSs). The particles are of various (unknown) shapes and diameters, so 
the engineers devise an optical technique to measure the terminal settling speed Vt of the 
actual particles and then plan to calculate some kind of equivalent spherical diameter to use 
in their APCS performance simulations, which are all based on spheres. The tests are at 
SATP conditions, and the average Vt is found to be 3.46 × 10-4 m/s. The engineers also use 
their optical technique to count all the particles that fall during a period of time, which they 
then weigh using a sensitive scale. The result is a mass of 0.158 mg per 8.22×106 particles. 
 

To do:  
(a) Calculate Dae, the aerodynamic equivalent diameter. 
(b) Calculate Dse, the spherical equivalent diameter. 
(c) Calculate Dve, the volume equivalent diameter. 
 

Solution:  
Useful equations:  
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I did all my calculations in Excel. Iteration is required for the first two cases. Note: The 
False Position Method is used for the iteration in (a) and (b). Watch Professor Cimbala’s 
short video about this method at https://youtu.be/RTY7QyxBMNA if you are not familiar 
with it. 
 
 
 
 
 
 

 
 
 
  

https://youtu.be/RTY7QyxBMNA


 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 




