
ME 405 Fall 2006 Professor John M. Cimbala Lecture 28 11/10/2006 
 

Today, we will: 
 

• Continue to discuss Exhaust Duct System Design in Section 6.10 
• Continue to discuss Fan Performance and Selection in Section 6.11 
• Do some example problems – duct design and selection of a fan 
• Do Candy Questions for Candy Friday 

 
From last lecture, here is the head form of the steady-state, steady-flow energy equation 
for a control volume from an inlet (1) to an outlet (2) (from ME 33): 
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Example 
Given: Air is drawn into a 45o tapered hood, and then goes through a damper, several 
long sections of pipe, and three elbows, as sketched. The air is exhausted by a fan. 
 

• duct length = 100 ft 
• duct dia. = 6 in 
• duct roughness = 0.006 

in 
• Co, hood = 0.15 
• Co, damper = 0.50 when 

fully open 
• elbows are 5-gore, 90o 

CD3-9 with R/D = 1.5 
• ρair = 1.2 kg/m3 
• νair = 1.5 × 10-5 m2/s 
• Q = 1200 CFM 
 

(a) To do: Calculate the 
required pressure rise across 
the fan 
 

Solution: 
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