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Abstract : Synthetic gas is defined as reformed gas from hydrocarbon-based fuel and the major chemical species of the
synthetic gas are H,, CO and N,. Among them, hydrogen from synthetic gas is very useful species in chemical process
such as combustion. It is a main reason that many studies have been performed to develop an effective reforming
device. Furthermore, other technologies have been studied for synthetic gas application, such as the ESGI(Exhaust
Synthetic Gas Injection) technology. ESGI injects and burns synthetic gas in the exhaust pipe so that heat from
hydrogen combustion helps fast warmup of the close-coupled catalyst and reduction of harmful emissions. However, it
is very hard to understand combustion characteristic of hydrogen under low oxygen environment and complicated
variation in chemical species in exhaust gas. This study focuses on the characteristics of hydrogen combustion under
ESGI operating conditions using a CVC(Constant Volume Chamber). Measurements of pressure variation and flame
speed have been performed for various oxygen and hydrogen concentrations. Results have been analyzed to understand
ignition and combustion characteristics of hydrogen under lower oxygen conditions. The CVC experiments showed that
under lower oxygen concentration, amount of active chemicals in the combustion chamber was a crucial factor to
influence hydrogen combustion as well as hydrogen/oxygen ratio. It is also found that increase in volume fraction of
oxygen is effective for the fast and stable burning of hydrogen by virtue of increase in flame speed.

Key words : Synthetic gas(3+4d 7}2~), Constant volume chamber(# 44 24~7]), Hydrogen combustion(74>3 4%),
Flammability limit(7}<4 $HA])
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Table 2 Specifications of experimental setup

Item Specifications
Hydrogen(99.999%)

Fuel Synthetic gas

(H2:26.8%, CO:22.8%, N2:50.4%)

Discharge duration 10 ms

Initial temperature 25°C
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Table 3 Experimental conditions

Case| Ha(%) { 02(%) | CO(%) | Ha/O2 a | Xa(%) |Po(bar)
1 8.8 7.0 7.5 | 1.257 | 2.329 | 233 6
2 8.8 8.4 7.5 | 1.048 | 1.940 | 24.7 6
3 8.8 9.8 7.5 10.898 | 1.663 | 26.1 6
4 8.3 7.6 7.1 | 1.084 | 2.026 | 23.0 8
5 8.3 9.2 7.1 | 0.898 | 1.674 | 24.6 8
6 8.3 102 | 7.1 | 0.806 | 1.510 | 25.6 8
7 | 154 | 8.8 13.1 | 1.760 | 3.239 | 373 6
8 | 11.0 | 8.8 94 | 1257 | 2.318 | 29.2 6
9 6.6 8.8 56 |0.754 | 1386 | 21.0 6
10 | 11.7 | 84 10 | 1.397 | 2.583 | 30.1 9
11 | 8.8 8.4 7.5 1 1.048 | 1.940 | 24.7 9
12 1 5.9 8.4 5 0.698 | 1.298 | 19.3 9
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Fig. 3 Flammability limit of hydrogen with various H, and
O concentrations(ambient pressure : 1 bar)
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