
M E 433   Professor John M. Cimbala Lecture 15  
Today, we will: 
• Continue derivation of the Gaussian plume model – equation and solution 
• Modify the solution for a buoyant plume, and do some examples/applications 
• Compare a ground that absorbs the pollutant vs. one that does not absorb the pollutant  
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From the previous lecture, we derived the differential equation for a non-buoyant Gaussian 
plume, assuming gradient diffusion, constant U, and constant diffusion coefficients: 
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where our notation is Dx = Daj,x ,  Dy = Daj,y ,  and  Dz = Daj,z for simplicity. 
Assumptions and Approximations: 
 
 
 
 
 
 
 
 
 
Simplified equation for a steady Gaussian plume without buoyancy: 
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Now we apply boundary conditions (BCs) and solve (1) for cj(x,y,z) in this plume. 
 
 



 
 



 


