
To find pressure loss 
1. duct size is known. 

2. flow rate is known. 

 

 

 

S.1  Compute the loss pressure for each branch of simple   

       Duct system shown in figure using loss coefficient          

       method. 

 

 
 

 

 

    Plenum 
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50ft, 10in 
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50 ft, 9in 
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Solution: 

  For section 1-a 

(i) for plenum exit loss 
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 For straight line 1-a ( 50 ft ) 
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For straight run 
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Section a-3    
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total pressure loss for section 1-2 is 

 pa  28.7595   0 water  ofin   0.1155      0.042   0.0735   P 2-1 ==+=∆
 

Total pressure loss for section 1-3 is 

pa 38.54  water  ofin  0.1548     0.0813   0.0735  P 31 ==+=∆ =  

       +==========================+ 



 





 





 
 

 

 

 



Equivalent Length Method 

 

S.2  Compute the loss pressure for each branch of simple   

       duct system shown in figure using Equivalent Length  

        approach. 

 
Section   1-a 
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Section   a-2 
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The pressure loss for section 1 to 2 is  
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The pressure loss for section 1 to 3 is  

pa  45.9                                                                       
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  +======================+ 



 
 



 

TO FIND DUCT SIZE 

Equal Friction Method  

S-3   Select duct sizes for the simple duct system of shown  

        in figure using Equal Friction Method. The system is  

        for a residence. The total pressure for the duct system   

        is 0.12 in of water and the loss in total pressure for   

        each diffuser at the specified flow rate is 0.02 in of  

         water. 
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ft 167    30)105355(35101720   Le123 =++++++++=  

ft 152   30)555535 ( 30 17 20   Le124 =++++++++=  

ft 160  30)10 50  35 ( 15 20   Le15 =+++++=  

       Le123   is design line. 
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ft/min 660V      in, 9.11D                              cfm 500  cfm 111 ==⇒=
ft /min 600V     in,  2.10D                              cfm 350cfm 222 ==⇒=
ft/min  490V        in, 5.7D                               cfm150cfm 333 ==⇒=
ft/min 525V       in, 4.8D                              200cfmcfm 444 ==⇒=
ft/min  490V          in, 5.7D                            cfm  150cfm 555 ==⇒=

 

 

                +===========================+ 

 

 



Balance Capacity Method 

 

S-4   Select duct sizes for the simple duct system of shown  

        in figure using Balance Capacity Method. The system     

        is for a residence. The total pressure for the duct   

        system is 0.12 in of water and the loss in total pressure   

       for each diffuser at the specified flow rate is 0.02 in of   

       water. 
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ft 167    30)105355(35101720   Le123 =++++++++=  

ft 152   30)555535 ( 30 17 20   Le124 =++++++++=  

ft 160  30)10 50  35 ( 15 20   Le15 =+++++=  

Le123   is design line. 
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According to the theory, the pressure of all line are equal. 
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Section a-5     
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S-5   Design the duct system of shown in figure by using 

the equal friction method. The velocity in the duct attached 

to the plenum must not exceed 900 ft/min and the overall 

loss in total pressure should not exceed about 0.32 in of 

water. Total pressure losses for the diffusers are all equal to 

0.04 in of water. The lengths shown are the total equivalent 

length of each section. Use English unit. 

 
 

For main duct velocity = 900 ft/min 

    cfm1                = 100+250+250+100+100 =800 
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From chart,  

ft/min 870V     in, 12.2  D     700  100 100 250 250 cfm 222 ==⇒=+++=   
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ft/min  660V            in,  2.8D          250cfm 666 ==⇒=  
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ft/min  530V           in,  9.5D               100cfm 888 ==⇒=  
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             +===========================+  

 

 

 

 



S-6   Design the duct system of shown in figure by using 

balance capacity method. The velocity in the duct attached 

to the plenum must not exceed 900 ft/min and the overall 

loss in total pressure should not exceed about 0.32 in of 

water. Total pressure losses for the diffusers are all equal to 

0.04 in of water. The lengths shown are the total equivalent 

length of each section. Use English unit. 

 
   For main duct velocity = 900 ft/min 

    cfm1                = 100+250+250+100+100 =800 
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