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HCCI has grown from an idea to reality in a very short
time, and computational combustion has been a major
contributing factor. Comparison of this evolution to
those of S| and diesel engines is a nice illustration of
the benefits of computer analysis in engine.

C.K. Westbrook, Y. Mizobuchi, T.J. Poinsot, P.J. Smith and J. Warnatz
Proceeding of the Combustion Institute, 30(1):125-157 (2004)
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S.L. Kokjohn, R.D. Reitz. J. Eng. Gas Turbines Power 133(10):102805 (2011)
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Y. Pei, M. Mehl, W. Liu, T, Lu, W.J. Pitz, S. Som. J. Eng. Gas Turbines Power 137(11):111502 (2015)
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C. Chang, M. Jia, Y. Li, Y. Liu, M. Xie, H. Wang, R.D. Reitz. Combust. Flame, 162(10):3785-3802 (2015)
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C. Chang, M. Jia, Y. Li, Y. Liu, M. Xie, H. Wang, R.D. Reitz. Combust. Flame, 162(10):3785-3802 (2015)

n-alkanes

C10|-|22
R1-R4

C10H21 -

¢R5

C,,H,,00

iRG

C,oH,,00H

1R7

00C, H,,00H

} re

C, ket

lRS

C,H,,CO

R13

R10

C10H20

R12

[ Diesel Fuel ]

[ iso-alkanes ] [ cycloalkanes ] [ aromatics ]

R25

8 18
R14-R16
R23
CH;;, <
R17

C, H ;00
1R18

C4H,,O0H

¢R19

OOC,H,,00H

R24

} R26-R29

R36
MCHR <

MCHOOH

1 R32

MOOCHOOH

¢ R33

MOOCHO

R38-R43

C2-03 Reduced Mechanism

it )

R44-R46
C,H,CH,
R47
R48
C,H,CHO
RS3 Ra9
R50
C,H.CO

J rst

> CH

R52

C.H

6 5 R55.R58 6

R59

R54

6

CHO <—>C6 5OH
R60-R65

R66
C.H,
{ Res
C,H,OH
J reo
C.H,0

| R70, R71

H,/COIC, Detailed Mechanism )

ST FRAE PR BB 2R IR

R67

SHRIER R B

Surrogate A | Surrogate B
n-decane (mol. %) 50.39 26.67
iso-octane (mol. %) 10.56 14.89
MCH (mol. %) 12.86 36.81
toluene (mol. %) 26.19 21.64
Cetane Number 52.17 37.31
C/H Ratio by Weight 6.83 6.73
Lower Heating Value
(MJ/ke) 43.43 43.31
> Surrogate A: ERBLRIRYE[E2S47H
> Surrogate B: —& AL/
> EBRXIEVSSRAKBBLETME

REFETONEHESD 220N M

13



BLES¥LEE (=)

= AHIEE

AT R = HEBNILFER N NFHIE?

C. Chang, M. Jia, Y. Li, Y. Liu, M. Xie, H. Wang, R.D. Reitz. Combust. Flame, 162(10):3785-3802 (2015)
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M. Jia, A.B. Dempsey, H. Wang, Y. Li, R.D. Reitz. Int. J. Engine Research, 16(3):441-460 (2014)
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M. Jia, A.B. Dempsey, H. Wang, Y. Li, R.D. Reitz. Int. J. Engine Research, 16(3):441-460 (2014)
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M. Jia, A.B. Dempsey, H. Wang, Y. Li, R.D. Reitz. Int. J. Engine Research, 16(3):441-460 (2014)
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