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A b s trac t : T h e  in c re a s in g  a u to m o b ile s  c o n tin u e  to  c a u se  a ir -p o llu t io n  p ro b le m s  w o rs e  th a n  e v e r . In  fa c t ,  m a n y  
a u to m o b ile  re se a rc h  a re  in v o lv e d  in  h o w  to  r e d u c e  e x h a u s t  e m is s io n s  e f fe c tiv e ly  sp e c ia l ly  in  N O x  a n d  P M  to  c o m p ly  
w ith  s tr in g e n t e m is s io n  s ta n d a rd s ,  E u ro  V . T h is  re s e a rc h  e m p h a s iz e d  o n  th e  d e v e lo p m e n t  o f  c o n tin u o u s  re g e n e ra tio n  
D P F  te c h n o lo g y  w h ic h  w a s  o n e  o f  p ro m is in g  re m o v in g  te c h n o lo g y  o f  p a r t ic u la te  m a t te rs  b e c a u se  o f  i ts  c o m p a ra b il i ty  
a n d  h ig h  a p p lic a b il i ty . In  a d d i t io n , th is  r e s e a rc h  d is c u s se d  o n  so m e  d e s ig n  p o in ts  o f  v ie w  th ro u g h  c o r re la t io n  s tu d y  b y  
c o m p a r in g  th e  e x p e r im e n ta l  d a ta  w ith  c o m p u ta tio n a l re s u l ts  b y  th e  in tro d u c t io n  o f  c o m m e rc ia l  c o d e s  su c h  a s  
C F D -A C E +  a n d  K IV A -3 V . T h e  n u m e r ic a l  s im u la tio n  o n  th e  p e r fo rm a n c e  o f  c o n tin u o u s  r e g e n e ra t io n  D P F  a p p a ra tu s  
a n d  c o rre s p o n d in g  e m is s io n  c h a ra c te r is t ic s  h a s  b e e n  p re d ic te d  w e ll  e n o u g h  a n d  v e r if ie d  w ith  e x p e r im e n ta l  re su lts .  T h e  
p re s s u re  a n d  a v e ra g e  te m p e ra tu re s  a re  d e c re a se d  to  a b o u t 2 .6 %  a n d  1 .4 %  re sp e c tiv e ly  u n d e r  a  fu ll  e n g in e  lo a d  
c o n d it io n  m a in ly  d u e  to  b a c k  p re s s u re s  ra is e d  b y  d ie s e l  p a r t ic u la te  f i l te r .  P re s su re ,  te m p e ra tu re  a n d  h e a t r e le a s in g  ra te s  
te n d  to  d e c re a s e  sp e c ia l ly  a t  h ig h e r  e n g in e  lo a d , b u t th e y  a re  n o t a f fe c te d  a t  lo w e r  e n g in e  lo a d  re g io n s .
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Table 1 Mathematical model for physical phenomena of 
KIVA-3V

P h y s ic a l  p ro c e s s S u b  m o d e l
S p r a y S ta n d a rd  s p r a y  m o d e l

D ro p  d r a g D r o p le t  d ra g  a n d  d is to r t io n  m o d e l
D ro p le t  b re a k u p W a v e  m o d e l

A to m iz a t io n T A B  m o d e l
W a ll  im p in g e m e n t W a tk in s - P a rk  m o d e l

C o m b u s tio n
H y b r id  m o d e l

L a m in a r  f la m e A r rh e n iu s  m o d e l
D if fu s io n  f la m e E d d y  b re a k u p  m o d e l

E m is s io n

N O x E x te n d e d  Z e ld o 'v ic h

S o o t
F o rm a tio n H iro y a s u  m o d e l

E x tin c t io n
N a g le -S tr ic k la n d  

m o d e l

Fig. 1 Configuration of KIVA-3V
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Table 2 Equation for physical phenomena of CFD-ACE

P h y s ic a l  p r o c e s s E q u a tio n

F lo w

L a w  o f  c o n s e r v a t io n  o f  m a s s

N e w to n 's  s e c o n d  la w

N a v ie r - s to k e s  e q u a t io n

H e a t  t r a n s fe r L a w  o f  c o n s e rv a t io n  o f  e n e rg y

T u rb le n c e S ta n d a rd  �-�

2 .2  

P M

(IV C )

B T D C  1 1 °

. T a b le  3

T a b le  4 .

Table 3 Engine operation condition for analysis

I te m s S p e c if ic a t io n s
E n g in e  s p e e d 1 0 0 0 2 2 0 0 ( rp m )

 S ta r t  o f  in je c t io n -1 1 (d e g  A T D C )
I n je c t io n  m o d e V e lo c i ty  ta b le

S p r a y  a n g le 2 0 .9 7 (d e g )
 S w ir l  r a t io 2 .1 5

C y lin d e r  w a ll ,  p is to n , h e a d  te m p . 4 5 0 (K )
In i t ia l  d ro p le t  te m p . 3 1 3 (K )

Table 3 Engine specification

Ite m s S p e c if ic a t io n s
B o re 1 1 .1 (c m )

S tro k e 1 3 .9 (c m )
 S q u is h 0 .2 0 5 ( c m )

C o n n e c tin g  ro d  le n g th 2 4 .6 6 ( c m )
D is p la c e m e n t 8 ,0 7 1 ( c c )

C o m p re s s io n  r a t io 1 7 .2

V a lv e
o p e n /
c lo s e

In ta k e  v a lv e  o p e n B T D C  1 6 (d e g )
In ta k e  v a lv e  c lo s e A B D C  3 6 ( d e g )

E x h a u s t  v a lv e  o p e n B B D C  4 6 (d e g )
E x h a u s t  v a lv e  c lo s e A T D C  1 4 (d e g )

In je c t io n  s y s te m In - l in e
 I n je c to r  n o z z le  d ia m e te r 0 .0 1 4 5 (c m )

B o w l ty p e  T o ro id a l  
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(a) At crank angle -146°ATDC    (b) At crank angle -146°ATDC

 (c) At crank angle -146°ATDC    (d) At crank angle 146°ATDC

Fig. 2 ALE mesh for diesel combustion chamber
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Fig. 3 The effect of model constant K1 and A on a 
combustion characteristics

Fig. 4 mission prediction compared with experimental results
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Fig. 5 Velocity vector field at BTDC 11°, 2200rpm (Top 
view and x-z direction view)
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(a) Load 100%

(b) Load 50%
Fig. 6 The effect of CR-DPF on bulk temperature
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Fig. 7 Profile of CR-DPF temperature

Fig. 8 Profile of CR-DPF pressure
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