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Using Fan by Parnell and Series Arrangement����

When applying more than one fan in a system? 
 
      " n"  fans in series w ill inc rease pressu re " n"  times at a giv en flow  rate,  w ith no 
ad d itional free d eliv ery flow .  F ans in series c an b e u sefu l in high resistanc e 
systems.   
 
      " n"  fans in parallel w ill inc rease flow  " n"  times at a giv en pressu re lev el,  w ith no 
ad d itional shu toff pressu re generated .  F ans in parallel c an b e u sefu l in low  
resistanc e systems.   
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Fans in Serial vs. Fans in Parallel 

F or i d e nt i ca l  f a ns  i n p a ra l l e l ,  P max = P max, s i n g l e  
                Q max =  Q max, 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 ,  Q max = Q max, s i n g l e  
                   P max =  P max, s i n g l e  x  no. of  f a ns  
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     where  P = pressure drop inches of water (inches w.g.). 
                Q  = airfl ow in cu. ft/ m in (C F M ). 
                K  = a constant determ ined b y  the characteristics of the sy stem . 
                 n = a constant depending upon the ty pe of fl ow. 
                p  = density  of air in l b . per cub ic foot. 
 

( n  w i l l  a s s u m e  a  v a l u e  f r o m  1  t o  2  d e p e n d i n g  u p o n  w h e t h e r  t h e  f l o w  i n  t h e  s y s t e m  i s  c o m p l e t e l y  l a m i n a r  
( n = 1 )  o r  c o m p l e t e l y  t u r b u l e n t  ( n = 2 ) .  F o r  m o s t  e l e c t r o n i c  e q u i p m e n t ,  n  w i l l  b e  f o u n d  t o  b e  n e a r l y  e q u a l  
t o  2 ,  a n d  t h i s  v a l u e  m a y  b e  a s s u m e d  f o r  c a l c u l a t i o n  p u r p o s e s  i n  a b s e n c e  o f  o t h e r  d a t a . )  
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     D ue to the com pl ex  nature of the fl ow 
path ty pical l y  found in el ectronic 
eq uipm ent,  pressure drop cal cul ations do 
not y iel d easil y  to the custom ary  fl uid 
fl ow eq uations,  and m ost eq uipm ent 
designers find it b est to resort to testing 
the eq uipm ent for its resistance 
characteristics. 

W hen a fan is used to m ov e air through el ectronic eq uipm ent,  the fl ow through 
the sy stem s is determ ined b y  the intersection of the perform ance curv e and the 
resistance curv e (F igure 1 ). A t this point of operation,  the pressure av ail ab l e from  the 
fan to force air through the sy stem  is eq ual  to the pressure req uired b y  the sy stem  for 
that fl ow.  

        E v e ry  s y s t e m  h a s  a n i m p e d a nce  cu rv e .  S y s t e m  i m p e d a nce  i s  g e ne ra l l y  
p rop ort i ona l  t o Q 2  .  O p e ra t i ng  p oi nt  i s  t h e  i nt e rs e ct i on of  P -Q  cu rv e  a nd  t h e  
i m p e d a nce  cu rv e .  T h e  u s e  of  i m p e d a nce  cu rv e s  i s  t o s e l e ct  a  f a n t h a t  
p rov i d e s  m a x i m u m  a i r f l ow ra t e  a t  t h e  op e ra t i ng  p oi nt . 
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