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Abstract : Homogeneous charge compression ignition (HCCI) was the best concept able to provide low NOx and PM
in diesel engine emissions. This new alternative combustion process was mainly controlled by chemical kinetics in
comparison with the conventional combustion in internal combustion engine. In this paper, detailed kinetic reaction
mechanisms of diesel surrogate was investigated to understand the diesel HCCI engine combustion. It was tested two
existing mechanisms and two new mechanisms for the comparison of experimental result. The best mechanism for
diesel surrogate was suggested through this comparison.
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Nomenclature S, :piston speed(=2L )
L,  :connecting rod length w : average cylinder gas velocity
L,  :crank arm radius
1. M E
Vi :clearance volume
D : cylinder bore diameter A AAA R 7| Al k= <ls) A
C  :compression ratio Ao a7k gE Sol7] A% B2 =¥ Eo] o
V,  :displacement volume FolA AL gk 71 A & 4SASHHCC)
P : motored cylinder pressure A A dAl T dxlel A A S NOoxet
o _ PME 371302 5 e 7ER e A7)
P : instantaneous cylinder pressure o
o ool A 31 ek St @A A A EF Ak
T. : working-fluid temperature -
P Sue 18 g glo] Aol sl 5
V. :working-fluid volume )
. . ‘dnke 2 H 57} o] Foi ] 1 ool H kAl 7] o] 2
P. : working-fluid pressure 4w %0 ox oelo] ek zhA) 7} ol etk o]
wAE sk 9 OHH = A= ﬂﬁm E**Oﬂ
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Fig. 1 Combustion characteristic of heptane

HO,+ HO, = H,0, + O, (R4)

H,0,+ M= OH+ OH (R5)

27} 2bel g 2l A9l = (R6)~(R8) Q] 45} 1t
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Table 1 Specifications of the engine

Compression ratio 16.7
Bore 127mm
Stroke 154mm
Connecting rod length 255mm
Inlet valve opening 367CAD ATC
Inlet valve closing 581CAD ATC
Exhaust valve opening 121CAD ATC
Exhaust valve closing 349CAD ATC
Vimax + Ve
¢ 7 A3)
I/;ﬁmax = %D2LA (4)

e 2dl2 Woschni correlations AF-8-3}%1

_ T,
w=|C8+C—(P-P,) (5)

S el A8 <R A2 Table 101 7413
%7] Ak obEn| = 1022 148t on, Al
I == 900 RPM, G 3H]=0.3, 27255 380K
24

|3 FS a8kl

3.2 2SS oAU E

2 AT A= 71E 9 271 vEE71 T A Al Al
QFEF 27l WHg- 7|5 A ES o, o] & vhg-7 |
o] EX-2 Table 20)] £.2F%]o] )t}

Table 2 Diesel surrogate mechanism

Name | Species | Steps Mechanism

iso-octane,n-heptane skeletal
mechanism+Alzueta benzene,
Sivaramakrishnan toluene

Andrae 137 633

LLNL n-heptane detailed version2+
Hernandez | 644 |2,796 | LLNL toluene + Andrae surrogate
mechanism
LLNL n-heptane detailed
NEW1 736 | 3,082 | version3+LLNL toluene+ Andrae
surrogate mechanism
LLNL n-heptane detailed
version3+Alzueta benzene,
Sivaramakrishnan toluenet+ Andrae
surrogate mechanism

NEW2 743 3,279
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Fig. 2 Comparison of modeling and experimental

HCCI % A2 a2 el 4] 71 5 8.8k 3 shA] 7] el
oA tha o) & Hol= RS F1E = i) A
3} A1 717} 71 w2 3,082 stepa} A3} A7) 7 7
=2 633stepe] 745 22F Aks} WHg-o] 8CAD O] 7}
Wby eb, A% Aot o] 6CAD O] x}o] 7} A
S o 5 Utk 4] WY A Ade) 7t

H|S23E A9 HolFs A B =Foll A Al
Al Aot 3,279 step 0. = A S A }e] 22} 4H3} A7)
I CADA}O| 2 vl 243k BALE Hojit) o]
& 71T 71 e 7]l AREE EREET
TR G 3=}t =8 LLNLS] version3 W3- 7]
= A}-8-3}9] 3L n-heptane ¥} toluene 2] ¢ AlHH-3-of] 3%
-5 F7hsk Ay 2 Als Hh

ot

4.2 1A &5t HES

olx A Axfo wpEw ) A5 He Ak
50%%} B9 50% S AFEE A UA Ase) vt
2 B3k A3l 548 zhE Aow gt o

719 2,793 step©] ™, Fig.3

Fpoltt 470 9] Wk 7]t R Bk b A s
YERHAIRE 12}, 22} AFSEA] 7100l QlofA] thax Afol
£ Hol= RS &l & = Utk 2,793 step 2] A5
71E ATl A AA OA Az s} el 7 7t
AR BARES Bol QA 3,279 stepe] 75
2,793 step ¥} wi-5- ¥]=gk b A= E VR = 3
S lg 5= Qlth Fig. 45 2+ 9bg-7]7-¢] #}ol 9]

Transactions of the Korean Society of Automotive Engineers, Vol. 19, No. 4, 2011 67



O|§&E

2000
— — -633step =
—————— 2793stepl
— - — 3,082 step
—, 1600 3,279 step '
X
—
o
S
2
© 1200
']
o
£
2
800
T TN N T T AT T '

0
CAD

Fig. 3 Combustion characteristics of the mechanism
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Fig. 5 1st combustion characteristics of the each mechanism
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