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A b s trac t : T h e  p e r fo rm a n c e  o f  re c ip ro c a tin g  in te rn a l  c o m b u s tio n  e n g in e  is  a  s t ro n g  fu n c t io n  o f  th e  a ir  in ta k e  s y s te m  
c o n f ig u ra tio n . In  o rd e r  to  im p ro v e  e n g in e  p o w e r , i t  is  e s s e n tia l  to  o p tim iz e  th e  a ir  in d u c t io n  sy s te m . In  th is  s tu d y , a  
n u m e r ic a l  in v e s tig a t io n  h a s  b e e n  c a r r ie d  o u t  fo r  th e  th re e -d im e n s io n a l  f lo w  a n d  p re s su re  c h a ra c te r is t ic s  in  a ir  in ta k e  
sy s te m  o f  a  la rg e -s iz e d  c o m m e rc ia l  b u s . C F D  s im u la tio n s  u s in g  S T A R -C D  w e re  a lso  p e r fo rm e d  to  e v a lu a te  e f fe c ts  o f  
in ta k e  d u c t  g e o m e try  a n d  s t ru c tu re  v a r ia t io n  in s id e  a i r  c le a n e r  o n  th e  n e g a t iv e  p re s su re  d is t r ib u tio n  o f  o v e ra ll  in ta k e  
sy s te m . S tu d ie s  fo r  im p ro v in g  th e  b a c k  p re s s u re  d is tr ib u tio n  h a v e  b e e n  p ro p o se d  a n d  q u a n t i ta t iv e ly  e x a m in e d  b a se d  o n  
in te n s iv e  c a se  s tu d ie s .

K e y  w o rd s : In ta k e  sy s te m ( ) , F lo w  c h a ra c te r is t ic s ( ) ,  S tru c tu re  v a r ia t io n ( ) , A ir  
c le a n e r  ( ) ,   b a c k  p re s s u re ( )
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Fig. 1 Computational model
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Fig. 2 Geometrical details of air cleaner
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Fig. 3 Intake duct shape

Fig. 4 Inner structure variation of air cleaner
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Table 1  Model description

M o d e l
n a m e

In ta k e  
d u c t

I n n e r  s tr u c tu r e  v a r ia t io n  o f  a ir  c le a n e r

U p p e r  g u id e V a n e L o w e r  g u id e

D 1 A - s h a p e C - ty p e

D 2 A - s h a p e C - ty p e ×

D 3 A - s h a p e C - ty p e × ×

D 4 A - s h a p e × × ×

D 5 B -s h a p e C - ty p e

D 6 B -s h a p e C - ty p e ×

D 7 B -s h a p e D - ty p e × ×

D 8 B -s h a p e D - ty p e

3 . 

.  

.  

3 .1  

3 .1 .1  

F i g .  5 A - s h a p e  F i g .  6 F i g .  7

B - s h a p e  .  

A -s h a p e  ,  y

2 7 m /s e c  

.  

V 1  

. V 2  V 1  

(a) y-directional velocity distribution at the inlet region

(b) Vertical section plot 

(c) Horizontal section plot

Fig. 5 Velocity distribution of A-shape intake duct
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Fig. 6 Velocity profile of B-shape intake duct at the 
horizontal section(m/sec)

Fig. 7 Velocity profile of B-shape intake duct at the vertical 
section
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(a) C-type inner structure with vane and lower guide

(b) D-type inner structure without vane
Fig. 8 Airflow path inside air cleaner
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Fig. 9 Velocity distribution inside air cleaner(D1)

Fig. 10 Reference position
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Fig. 11 Pressure drop of each component

Table 2 Pressure drop of air cleaner and intake system

M o d e l
n a m e

�P A /C  ( P 3 -P 4 )
[k P a ]

�P s y s( P 5 ) [k P a ]

A n a ly s is E x p e r im e n t

D 1 1 .8 2 3 3 .0 7 5 2 .9

D 2 1 .7 8 8 3 .0 3 4 -

D 3 1 .6 8 3 2 .9 4 2 -

D 4 1 .2 4 3 2 .4 6 4 -

D 5 1 .7 9 0 2 .8 9 6 -

D 6 1 .7 6 1 2 .8 5 8 2 .7

D 7 1 .4 0 4 2 .5 3 7 -

D 8 1 .5 3 5 2 .7 0 7 -
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