
ME 405 Fall 2006 Professor John M. Cimbala Lecture 39 12/08/2006 
 

Today, we will: 
 

• Discuss terminal settling speed in Stokes flow in Section 8.5 
• Discuss gravimetric settling in rooms in Section 8.7 
• Discuss gravimetric settling in ducts in Section 8.8 
• Discuss inertial separation – particles in curved flow in Section 8.11 
• Do Candy Questions for Candy Friday 

 
 
 
 
 
 
 



 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 



Sections 8.7 to 8.8 – Gravimetric settling in rooms and in ducts 
 
 
 
 
 
 

(a) 

H 
y(Dp)

(b) (c) c(Dp) = c(Dp)0 

c(Dp) = 0 c(Dp) < c(Dp)0 

  
Figure 8.18 Gravimetric settling of a monodisperse aerosol in quiescent room air: (a) initial 

condition for both cases, t = 0, (b) laminar settling model for t > 0, (c) well-mixed 
model for t > 0. 
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Figure 8.19 Gravimetric settling of a monodisperse aerosol in a horizontal duct with uniform air 
flow: (a) laminar conditions, (b) well-mixed conditions. 

 



 
 
 
 
 
 
 
 
 



Table 8.8 Gravimetric settling of unit density spheres in ducts; duct velocity = 22.86 m/s (4500 
FPM), air at STP. 

 

  efficiency = 1% efficiency = 10% 
Dp (μm) vt (m/s) (x/H)lam  (x/H)turb (x/H)lam (x/H)turb 
10 3.1 x 10-3 74.6 74.6 745.8 785.8  
50 7.3 x 10-2 3.12 3.12 31.2 32.9  
100 2.5 x 10-1 0.92 0.92 9.2 9.7  
200 0.7 0.33 0.33 3.3 3.4  
600 2.5 0.09 0.09 0.9 1.0  
1,000 4.0 0.06 0.06 0.6 0.6  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 



Section 8.11 – Inertial separation of particles in curved flow fields 
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Figure 8.24 Particle trajectory (dashed line) and mass concentration in a curved duct of 

rectangular cross section for the laminar flow model; particle enters at r = rin, θ = 0, and 
impacts the outer wall at r = r2, θ = θimpact; particle shown at arbitrary time. 
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Figure 8.25 Particle trajectory (dashed line) and mass concentration in a curved duct of 

rectangular cross section for the well-mixed model; particle enters at r = rin, θ = 0, and 
impacts the outer wall at r = r2, θ = θimpact; particle shown at arbitrary time at location 
(r,θ). Four control volumes are shown with degree of shading indicating how mass 
concentration decreases with θ. 

 
 
 


