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Table 1 Fuel Properties

Name n-heptane| hydrogen
Molecular Formula C/Hig H,
Molecular Weight 100.21 2.016
Density g/L 0.68 0.089

Boiling Point T 9.4 -252.87
Autoignition e 285 500
Temperature

Low Calorifc

Value M]J/kg 4491 119.961
A/F 15.2 34.51
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R + 02 < RO2
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Fig. 1 Definition of Ignition Delay Time
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Fig. 3 Computed important intermediate species
concentrations for N25H75, N50H50, and N75H25

e H3hEe 28 Fsksk NTCH YL H1%
oMol L, AmolH 28l ol Frhol
dek AL FegAdd @At 2d 3
star, A 229 (T>1000K) A A= #

stA Ao Ha 3}% Ae FAstAct ol Wi
TARQA PAS Lol 7] 93] A4 A5
%7 ANkl F4aUx B (hydrogen

decomposition)®ll 2|3t &7 7|o] FEE Fig. 39l
e APAFE T3 a-Fae C-HAF
Hol 7} S el ol EUE R
dA71E AASFATHL3, 14]. Fig. 3o+ &=¢d
g Ul =2/ F4 vE digdd mE sleE
& H3E YEd aHEZ2A ol S
Z7kel wEl A 2eAe] g v)el Aol

By i H

1000

100

N50H50

104 ER=10

Ignition Delay (msec)

o
-
L

O2=20%
O2=15%
0O2=10%

T T T T T T T T
10 11 12 13 14 15 16 1.7

1000/T

Fig. 4 Ignition delay time with different O2

concentration at ®=

spelsk e o) HaAa
|

1, N50H50 condition

N

7t e

Fig. 4= 2255 Wsi7t Qa2 7re] n)

£ %S el adEeln. davgol 7
3]

¢

R “ %
o 22
=
o
ki
:(|>L_'4
>

=
olo

o

2 2baheel o i ke A%

@mWJmmgm%@¢¢¢HWA
2
>,

He As 5_}{18}9}1 N*C7H1502*2+OH<*>

B o

2

a2

®
of,

S

By

o] F7hsHe AL HAY

il

1 gd9E NTCH A o 2A vebw
aRlE gad mE HIAA S Td T
|4 Abgm]go] gt wE dge] Al

B~
T
o
2
Lo

3k HES-A] # 7Fo)

MawE WSt ohe A
dd & o A 2
< Fdsdn. Fig. 59+ 4

2 A9 4525 800KNA AtaE

H
Aol AujHel FFL v
HAE dNe Fa9 2

]_
zopgel uwah Aol A <

RO2etH 2ol o] 3)] wbg-o

z‘(s)]:

UE}'X]OS_O] 1741 #3}{— &4

CH20+0H<->HCO+H20
HO2+0H<->H20+02
H+02(+M)<->HO2(+M)

. 0,- 9%

-1.0 -0.8 -0.6 -0.4

N-C7H16+0H<->C7H15-3+H20

N-C7H1502-2+0H<->C7H1400H24

N-C7H16+0H<->C7H15-2+H20

20H(+M)<->H202(+M)

B B e R
0.2 00 02 04 06 08 1.0

Nomalized Sensitivity Coefficient

Fig. 5 Sensitivity analysis for various O
concentrations at T=800K



248 Al 493 KOSCO SYMPOSIUM % &3 (20149 % F A 8t< ) 3])

= 7|

E AdTE 04EE AYgEAARYRe
Ftol| U %] 7] &3 71 (KETEP) ¢
33

3
<r
N

&

APo =
A dg o}

sk AT 74 (No.20144010200780 )Y Y T

EHu 28

[1] Guo H, Smallwood GJ, Liu F, Ju Y, Gulder
OL, "The effect of hydrogen addition on

flammability limit and NOx emission in
ultra-lean  counterflow  CH4/air  premixed
flames”, Proc. Combust. Inst., Vol. 30, 2005,
pp.303-311

[2] Yu G, Law CK, Wu CK, "Laminar flame
speeds of hydrocarbon+air mixtures with

hydrogen addition”, Combustion and flame, Vol.
63, 1986, pp.339-347

[3] Shy SS, Chen YC, Yang CH, Liu CC,
Huang CM, "Effects of H2 or COZ2 addition,
equivalence ratio, and turbulent straining on
turbulent burning velocities of for lean
premixed methane combustion”, Combustion
and flame, Vol. 153, 2008, pp. 510-524.

[4] Tuncer O, Acharya S, Uhm JH, "Dynamics,
NOx and flashback characteristics of confined
premixed hydrogen-enriched methane flames”,
Int. J. hydrogen energy, Vol. 34, 2009, pp.
496-506

[5] Gersen S, Anikin NB, Nokhova AV,
Levinsky HB, "Ignition properties of methane/
hydrogen mixtures in a rapid compression
machine”, Int. J. hydrogen energy, Vol. 33,
2008, pp. 1957-1964

[6] Huang J, Bushe WK, Hill PG, Munshi SR,
"Shock initiated ignition in homogeneous
methane-hydrogen—air mixture at high
pressure”, Int. J chem. kinet.,, Vol. 38, 2006,

pp. 221-233

[7]1 Herzler ], Jerig L, Roth P, "Shock tube
study of the ignition of lean n-heptane/air
mixtures at intermediate temperatures and high
pressures” , Proc. Combust. Inst. Vol. 30, 2005,
pp. 1147-1153

[8] Gauthier BM, Davidson DF, Hanson RK,

"Shock tube determination of ignition delay
times in full-blend and surrogate fuel
mixtures”, Combustion and Flame, Vol. 139,

2004, pp. 300-311

[9] H. J. Curran, P. Gaffuri, W. J. Pitz, C. K.
Westbrook, “A comprehensive modeling study
of n-heptane oxidation”, Combustion and flame,
Vol. 114, 1998, pp. 149-177

[10] Kee R. J., Rupley F. M. and Miller J. A,
"Chemkin-II A Fortran Chemical Kinetics
Package for the Analysis of Gas Phase
Chemical Kinetics”, Sandia Nat. Lab., 1989

[11] P. Dagaut, C. Togbe, "Experimental and
modeling study of the kinetics of oxidation of
ethanol/n-heptane mixture in a jet-stirred
reactor”, Fuel, Vol. 89, 2009, pp. 280-286.

[12] J. Zhang, S. Niu, Y. Zhang, C. Tang, X.
Jiang, E. Hu, Z. Huang, “Experimental and
modeling study of the auto-ignition of
n-heptane/n-butanol  mixtures®, Combustion
and flame, Vol. 160, 2013, pp. 2346-2350

[13] B. W. Weber, K. Kumar, Y. Zhang, C-]J.
Sung, “Autoignition of n-butanol at elevated
pressure and low-to-intermediate temperature”,
Combustion and flame, Vol. 158, 2011, pp.
809-819

[14] G. Da Silva, J. W. Bozzelli, L. Liang, J.
T. Farrell, “Ethanol oxidation : Kinetics of the
a-hydroxyethyl radical + O2 reaction”, J. Phys.
Chem, Vol. 113, 2009, pp. 8923-8933





