
ME 405 Fall 2006 Professor John M. Cimbala Lecture 24 11/01/2006 
 

Today, we will: 
 

• Continue our discussion of tunnel ventilation in Section 5.14 
• Do an example problem – tunnel ventilation  
• If time, begin to discuss local ventilation in Section 6.1 

 

Recall, from last time, our analysis of an automobile tunnel: 
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We derived an equation for conservation of mass of the contaminant (for the control 
volume shown): 
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Example 
Given: An engineering firm is designing a balanced transverse ventilation automobile 

tunnel. The design criteria are provided below: 
 

(EF)c = emission factor for carbon monoxide = (5600 mg)/(auto km) 
U(0) = inlet air speed into tunnel = 80. m/min 
cm = mass concentration of make-up air = 1.0 mg/m3 
kw = wall adsorption coefficient = 0.013 cm/s 
Wall adsorption is on the side walls and ceiling only (not on the floor) 
Qm = make-up air volumetric flow rate = 25,000 m3/min 
Qe = exhaust air volumetric flow rate = 25,000 m3/min 
PEL of carbon monoxide = 55 mg/m3 
nc = traffic density = 60. auto/km 
vc = average automobile speed = 85. km/hr 
c(0) = mass concentration at inlet = 2.0 mg/m3 
W = tunnel width = 10.0 m 
H = tunnel height = 5.0 m 
L = tunnel length = 2000 m 

 

To do: Calculate the maximum CO mass concentration, cmax (in units of mg/m3). 
Compare cmax to the PEL for CO. Calculate c at the end of the tunnel (x = L). 

 

Solution: 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 





Example: Rectangular inlet of aspect ratio 10: 

 
Figure 6.8 Velocity isopleths (curves of constant U/Uface, %) for an unflanged 

rectangular opening, aspect ratio 1:10 (adapted from Baturin, 1972). 


