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A Study on Syngas Co-combustion Characteristicsin a Heavy Oil
Combustion System with Multi Burners
Dong-Jin Yang, Shin Young Choi and Won Yang

ABSTRACT

Co-combustion of syngas in an existing boiler can be one of the options for replacing conventional fossil
fuel with aternative fuels such as waste and biomass. This study is aimed to investigate effects of syngas co-
combustion on combustion characteristics and boiler efficiency. An experimenta study was performed for a
pilot-scae furnace with 4 oil burners. Tests were conducted with mixture-gas as a co-combustion fuel and
heavy oil as a main fuel. The mixture-gas was composed of 15% CO, 7% H,, 3% CHs and 75% N, for
simulating syngas from air-blown gasification. And LHV of the mixture-gas was 890 kcal/Nm®. Temperature
distribution in the furnace and flue gas composition were measured for various heat replacement ratio by the
mixture gas. Hest loss through the wall was aso carried out through heat & mass balance caculation, in order
to obtain informations related to boiler efficiency. Experimental results show that similar temperature distribu-
tion and flue gas composition can be obtained for the range of 0~20% heat replacement by syngas. NOx
concentration is dightly decreased for higher heat replacement by the syngas because fuel NOx is decreased in
the case. Meanwhile, heat loss is a bit decreased for higher heat replacement by the syngas, which implies
that boiler efficiency can be a bit decreased when syngas co-combustion is applied to a boiler.
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Fig. 2. Schematic diagram of the multi burner test facility.
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Table 2. Relationships of m and mixture gas percent

Syngas co-combustion
catio (% 0% 10% 20%
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N2 kgls 0.275 0.294 0.314
H20 kgls 0.023 0.024 0.024
Total ka/s 0.380 0.402 0.423
Table 3. Result of Heat & Mass Balance
Hesat input
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Heat output
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Fig. 8. Relationships of Temperature and mixture gas
percent(@ O, 4%).
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