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Tab. 1 Key reactions of pyrolysis and oxidation of n-heptane

% A

1 H*C7 H16+H=C7H13+H2

2 n*C7 H16+()H :C7 H15+H2 ()
3 n-C; His + HO2; =C; His + H2 02
4 n*C7 H16+()2 :C7 H15 +H()z

5 CrHis +0; =CrHi502

6 C7Hi50: +02 =C;H1, 03 +0OH

7 C7H14 03 =Cs H;; CO+CH: O+ OH
8 CsH;1CO=C,H,+C3;H; +CO

9 C;H15=CyH;+CysHy +C3Hg
10 CsH7 =C; Hys+CHs

11 CsH; =C3He +H

12 CsHG +CH3 :CgHs +CH1

13 CsHs +()2 :C3H1+H()z

14 C3;H,+OH —C; H;+CH:0
15 C;Hy +OH=C; H, +HCO

16 CH3; +HO; =CH30+OH

17 CH; +OH=CH>+H:0

18 CH; +OH =—CH:0+H

19 CHz +0; =HCO-+OH

20 CH2+()2 :C()2+H2

21 CHz + 02 =CO+H:0

22 CH:+ 02 =CH:0+0

23 CH:+ 02 =CO:+H+H

24 CH:; +0; =CO+OH+H

25 CH3;0+CO=CH;+CO2

26 CO+OH=CO;+H

27 O+OH=0:+H

28 H-+HO, =OH+OH

29 OH+OH=0-+H:0

30 H+0;+M=—HO; +M

31 H,O0; + M=—OH+OH+M

32 H; +OH=H,O0+H

33 H()2+H()2 :Hz()z +()z

34 CH:O+OH=—HCO+H:0

35 CH2O+HO; =HCO+H: 0
36 HCO+0; =HO,+CO

37 HCO+M=—H+CO+M

38 CH3 +CH30=—CH,;+CH:0
39 CoH, +OH=CH>,0O-+CHj3

40 CyHy+OH=C:H;+H,0

41 CyHz +0, =CH,O+HCO

42 C,H; +HCO=C,;H,+CO

43 CoHs +()2 =—C, H4+H()2

44 CH, +0; =CH; +HO;

45 OH+HO2; =H:0+0:

46 CH3;+0; =CH:0+OH

48 CH; +OH=CH;+H,0

49 CH,+0=—CH;3;+OH

o
(=)

CHq + H()z :CHs + Hz()z
CH;+CH; =CH3+CHj;
Cs H(; =Cg H3 JFCI—Is

o
—_
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Tab. 2 Specifications and initial conditions of engine

G2 /mm FEFFRE/mm 7R /mm R4 %8/ (r » min~D)
120 260 140 10. 3 1 000

GEEE /K BESUR S /MPa BERIEE/K dRESERK
350 0.1 350 2.5
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Fig. 1 The varied trends of temperature, mole fractions

of n-heptane and OH in the cylinder
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Fig. 3 The varied trends of mole fractions of A;, A;, A; and A,
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Abstract: By amending the chemical kinetics package SENKIN, the single-zone model which can
numerically simulate the homogeneous charge compression ignition (HCCI) combustion of n-heptane
was built. The formation and evolvement mechanisms of the aromatic hydrocarbons (including
benzene, naphthalene, phenanthrene and pyrene) in n-heptane HCCI combustion were simulated. At
the same time, the effects of the excessive air coefficient, inlet pressure and engine speed on the
formation of polycyclic aromatic hydrocarbons were analyzed. n-Heptane was used as fuel and the
detailed reaction mechanisms of combustion of n-heptane and formation of the polycyclic aromatic
hydrocarbons were adopted (including 107 species, 542 reactions). The experimental results show
that there are no benzene(A,), naphthalene(A,), phenanthrene(A;) and pyrene(A,) formations at
the reaction stage of lower temperature. However, as the combustion process goes into the reaction
stage of higher temperature, the mole fractions of A;, A;. A; and A, increase rapidly to peak values,
then decrease rapidly to zero. With the excessive air coefficient increasing, the peak value of the mole
fraction of A, decreases, but the variation of the mole fraction of Aj is little. At the same time, with
inlet pressure decreasing, the mole fractions of A,, A, and A; decrease. Furthermore, with speed of
engine decreasing, the mole fraction of A; decreases, and the mole fraction of A, decreases firstly and
increases afterwards. However, the variation trend of the mole fraction of A, is contrary to that

Of A1.
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