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A b s trac t : E x h a u s t  g a s  e m is s io n s  f ro m  in te rn a l  c o m b u s tio n  e n g in e s  a re  o n e  o f  th e  m a jo r  so u rc e s  o f  a i r  p o llu t io n .  A n d ,  
i t  is  e x tre m e ly  d if f ic u l t  to  in c re a se  g a s o l in e  e n g in e  e f f ic ie n c y  a n d  to  re d u c e  N O x  a n d  P M (p a r tic u la te  m a tte r )  
s im u lta n e o u s ly  in  d ie se l  c o m b u s t io n .  T h is  p a p e r  o f fe r s  s o m e  b a s ic  c o n c e p ts  to  o v e rc o m e  th e  a b o v e  p ro b le m s . T o  so lv e  
th e  p ro b le m s , a  r e c o m m e n d e d  te c h n iq u e  is  C A I(c o n tro l le d  a u to - ig n it io n )  c o m b u s tio n . In  th is  p a p e r , a  f la m e  tra p  w a s  
u se d  to  s im u la te  in te rn a l  E G R (e x h a u s t  g a s  r e c irc u la t io n )  e f fe c t .
 A n  e x p e r im e n ta l  s tu d y  w a s  c a r r ie d  o u t to  f in d  c o m b u s t io n  c h a ra c te r is t ic s  u s in g  h o m o g e n e o u s  p re m ix e d  g a s  m ix tu re  in  
th e  c o n s ta n t  v o lu m e  c o m b u s t io n  c h a m b e r(C V C C ). F la m e  p ro p a g a tio n  p h o to s  a n d  p re s s u re  s ig n a ls  w e re  a c q u ire d  to  
v e r ify  th e  f la m e  tr a p  e f fe c t .  T h e  f la m e  t ra p  c re a te s  h ig h  sp e e d  b u rn e d  g a s  je t .  I t  a c h ie v e s  h ig h e r  f la m e  p ro p a g a tio n  
sp e e d  a n d  m o re  s ta b le  c o m b u s t io n  d u e  to  th e  e f fe c t  o f  g e o m e try  a n d  b u rn e d  g a s  je t .  
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Fig. 1 Schematic diagram of experimental setup

Table 1 Experimental conditions

B a s e T ra p

 I n i t ia l  p r e s s u re  (b a r ) 3  a n d  5

 I n i t ia l  te m p e r a tu re  ( ) 4 0 , 7 0  a n d  1 0 0

 E q u iv a le n c e  ra t io 0 .6 , 0 .8  a n d  1 .0

Fig. 2 Flame trap and installation location

(H e a te r) , 

.  



D e o k h o  K im Jaih y o  L e e S u jin  C h o i G y u b ac k  C h o D o n g s o o  Je o n g

1 3 2 , 2 0 0 52 4

IC C D  (R o p e r  S c ie n tif ic  

In c . P i-m a x ) , 

(A T S  In s tru m e n t In c ., D G 5 3 5 )

, (K is tle r  

C o ., M o d e l 6 0 6 7 C )

.  

,  

.  T a b le  1

, p h i 0 .6 , 0 .8 , 1 .0 , ,  P i 3

5 b a r , ,  T i 4 0 , 7 0 , 1 0 0

.  

F ig . 2 (a )

. 

( 4 m m ) 3 m m

. 

.  

F ig . 2 (b ) 1 /2

.

3 . 

F ig . 3 4 B a s e T ra p  p h i= 1 .0 ,  

P i= 3 b a r , ,  T i= 4 0 oC

. F ig . 3 B a se  

. F ig . 4 T ra p  

. 

.  

B a se  

.  

Fig.  3  Pressure and flame images at base condition
            (phi=1.0, Pi=3bar, Ti=40oC)

Fig.  4  Pressure and flame images at trap condition
            (phi=1.0, Pi=3bar, Ti=40oC)
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(a) phi=0.6

(b) phi=0.8

(c) phi=1.0
Fig. 5 Comparison of pressure data according to initial 

temperature (Pi=3bar)
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(a) Ti=40

(b) Ti=70

(c) Ti=100

Fig. 6 Comparison of pressure data according to initial 
pressure and equivalent ratio
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Fig.  7  Peak pressure and its time (phi=1.0)
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Fig.  8  Pressure vs flame images with 3hole type flame trap
            (phi=0.8, Pi=3bar, Ti=100 )

Fig.  9  Auto-ignition images (phi=0.8, Pi=3bar, Ti=100 )
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