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F a n L a ws����

The Fan Laws are the basic proportional relationships between fan speed, flow, 
pressu re, and power.  They  are m ost u sefu l for determ ining  the im pact of 
ex trapolating  from  a k nown fan perform ance to a desired perform ance.  
 
The m ost com m on chang e m ade to a fan is that of altering  its rotational speed.  

For a g iv en speed chang e percentag e:   
 

�� Flow chang e is directly  proportional.   
�� P ressu re chang es by  the sq u are of the proportion.   
�� P ower chang es by  the cu be of the proportion.   

 
A  detailed ex planation follows:  
 
The Fan Laws are freq u ently  u sed to estim ate air m ov ing  dev ice req u irem ents 

in both of the abov e situ ations.  A dditionally  the Fan Laws can be u sed to calcu late 
the perform ances of air m ov ers of different siz es and speeds, assu m ing  
proportionality  reg arding  linear and ang u lar dim ensions, flu id v elocities, and 
internal flu id forces.  The basic relations for air m ov ers are:   

VARIABLE IN FAN SPEED 
 

CFM2/CFM1=RPM2/RPM1 
P2/P1=( RPM2/RPM1) 2 
N 2-N 1=5 0 l o g 10 ( RPM2/RPM1)  

C FM :  A ir Flow ( m 3 / m in or ft3 / m m )  
S P :  A ir P ressu re ( m m -H 2 O ; inch-H 2 O )  
N :  N oise ( dB )  

F or i d e nt i ca l  f a ns  i n p a ra l l e l ,   
Pmax = Pmax, s i n g l e  ;  Qmax =  Qmax, s i n g l e  x  no. of  f a ns   

F or i d e nt i ca l  f a ns  i n s e ri a l ,   
Qmax = Qmax, s i n g l e ;  Pmax =  Pmax, s i n g l e  x  no. of  f a ns  
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I n all of the Fan Law eq u ations, the fan or fans are assu m ed to hav e the sam e 

efficiencies at the v ariou s operating  points u nder consideration.   
 
     The abov e form u lae and discu ssion prov ide the basic tools by  which the 
potential air m ov er u ser can approx im ate the dev ice that he req u ires.  I n som e 
instances, becau se of av ailability  or allowable space, the u ser m ay  elect to specify  
m u ltiple air m ov ers for series or parallel operation.   
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