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Abstract: The autoignition characteristics of biosyngas were investigated both numerically and experimentally. The
effects of the temperature, gas composition, and pressure on the autoignition characteristics were evaluated. A shock
tube was employed to measure the ignition delay times of the biosyngas. The numerical study on the ignition delay
time was performed using the CHEMKIN-PRO software to validate the experimental results and predict the chemical
species in the combustion process. The results revealed that the ignition delay time increased with an increase in the
hydrogen fraction in the mixture. Under most temperature conditions, the ignition delay time decreased with a
pressure increase. However, the ignition delay time increased with an increase in pressure under relatively low
temperature conditions.
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Table 1 Specifications of the shock tube

Description
Driver Section 6m
Driven Section Sm
Inner diameter 90mm
Diaphragm Telf}?tlﬁ:lg‘gl?}l’%T)
Pressure Transducer PCB 113B26
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OH signal Photomultiplier
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Table 2 Composition of mixtures

Composition of mixtures with H,/CO mole fraction change

Mixture Equgfiloe“"e Pbar)  Hx%) CO(%) CHi%) Ny%) Ox%) Ar(%)
H, 5% CO 40% 0.5 10 0.1515 1.2121 0.1515 1.5152 1.9697 95
H; 10% CO 35% 0.5 10 0.3030 1.0606 0.1515 1.5152 1.9697 95
H; 20% CO 25% 0.5 10 0.6061 0.7576 0.1515 1.5152 1.9697 95
H, 30% CO 15% 0.5 10 0.9091 0.4545 0.1515 1.5152 1.9697 95
H; 40% CO 5% 0.5 10 1.2121 0.1515 0.1515 1.5152 1.9697 95
Composition of mixtures with pressure change
Mixture Eq“ggl:“ce Pbar)  Hy%) CO(%) CHu%) Ny%) Ox%) Ar(%)
H; 20% CO 25% 1.0 5 1.5094 1.8868 0.3774 3.7736 24528 90
H; 20% CO 25% 1.0 10 1.5094 1.8868 0.3774 3.7736 24528 90
H; 20% CO 25% 1.0 15 1.5094 1.8868 0.3774 3.7736 24528 90
100000
20 B Hy 5%CO 40% Exp ——Hy 5% CO 40% Sim
® Hy10% CO 35% Exp — — -Hp 10% CO 35% Sim
] ~ S 10000 4 H220%CO25%Exp- - - - Hp 20% CO 25% Sim
- - "\ 5 y g v H,30% CO 15% Exp—-— Hy 30% CO 15% Sim
Endwall OH® emission 2 & Hy40%CO 5%Exp---- Hy40%CO 5% Sim
‘g b\ ‘q-; 1000 CH4=5%
‘® 104 Endwall pressure \ i E ®=0.5P=10bar ,:
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Fig. 2 Definition of ignition delay time
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R125 : CH4+OH=CH3+H20 - H2 30% CO 15% CH‘ 5%

I H, 10% CO 35% CH, 5%

R124 : CH4+0=CH3+0OH
R123 : CH4+H=CH3+H2
R88 : CH3+H(+M)=CH4(+M)
R13: H2+02=HO2+H

R12 : H+O2(+M)=HO2(+M)
R9 : H+OH+M=H20+M

R96 : CH3+HO2=CH30+0OH
R92 : CH3+OH=CH2*+H20
R39 : HCO+M=CO+H+M
R33 : CO+02=C02+0

R31 : CO+OH=CO2+H

R16 : HO2+H=0H+OH

R3: OH+H2=H+H20

R2 : O+H2=H+OH

R1: H+02=0+0OH
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Ignition Delay Time Sensitivity Coefficient

Fig. 6 Ignition delay time sensitivity analysis for
various different blending ratios condition at
T=1200K
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Fig. 7 Ignition delay time sensitivity analysis for
various pressure condition at T=1200K, H,
20% CO 25% CH4 5%, $=1.0 condition
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Fig. 8 Ignition delay time sensitivity analysis for
various pressure condition at T=1050K, H,
20% CO 25% CH4 5%, &=1.0 condition
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