
AimAim
To develop the technology that can quantitatively predict and diagnose the in-cylinder 
air-fuel ratio distribution and combustion process in order to develop an optimal
combustion system for high-efficiency direct injection gasoline engines.

Method

Characteristics

Prediction technology:
Computational Fluid Dynamics (CFD)
Create a virtual model on computer, using 
fluid dynamics and thermodynamics theories
to predict movements of air and fuel.

Diagnostic technology: 
Laser-induced fluorescence (LIF)
Excite the fluorescent substance added in 
the fuel by the laser-light sheet. Analyze the
fuel concentration from the LIF intensity.

T h e  p r e d i c t i o n s  a n d  m e a s u r e m e n t s  a c c u r a cy  i s  
s i g n i f i c a n t l y  i m p r ove d  b y  r e f i n i n g  t h e  v i r t u a l  
c a l c u l a t i o n  m o d e l s  f o r  C F D  a n d  b y  s e l e c t i n g  t h e  
s u i t a b l e  f l u o r e s c e n t  t r a c e r  f o r  L I F.

Application Development  and opt imizat ion of  combust ion system for  direct  inject ion 
gasol ine engine (D-4)
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Gasol ine injected in
fan shape,  quickly 
forming air-fuel  
mixture .

Mixture  is  concentrated 
and guided effic ient ly  
to  the spark posi t ion.

Combustion system for direct  inject ion gasol ine(D-4)  engine

A process for developing an optimal combustion
system for engines

H i g h l y  s o p h i s t i c a t e d  a n d  e ff i c i e n t  e n g i n e  d eve l o p -
m e n t  c a n  b e  p o s s i b l e  c o m p a r e d  w i t h  c o nve n t i o n a l  
m e t h o d  o n l y  b y  t h e  e n g i n e  t e s t s .   E x t e n s ive  
r e d u c t i o n  i n  d eve l o p m e n t  c o s t s .

The resul ts  of  the predict ions and measurements
are  a lmost  ident ical .   Various combust ion 
chamber shapes can be invest igated by 
conduct ing calculat ions pr ior  to  engine tes ts .
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Analysis  results  of  mixture formation and combustion processes  
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The air-fuel  mixture  concentrated arround the igni t ion 
posi t ion burns effic ient ly  within the cavi ty.
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