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Abstract — Numerical study of the turbulent reacting flow in a high-temperature and high-pressure gasifier has been carried
out to analyze the characteristics of gasification reaction of heavy residual oil, which has high sulfur content. In, tthis study
effect of swirl strength of the secondary nozzle and reactor geometry(L/D), known to be the crucial design parameters of gas-
ifier, has been extensively studied. Especially, we intended to find the effect of operating and design parameters by observing
the reacting flow pattern as the key parameters have changed. It is shown that there is progressive increase in tlenlength of c
tral toroidal recirculation zone which plays an important role in flame stabilization and the increase in the reactivity of hea
residual oil as the swirl number increases. In addition, required time for the complete reaction increases and the swirl effect
relatively weakened as the L/D ratio decreases. Most of all, it is found that the optimal combination of L/D ratio and swirl
strength is essential to maintain the flame stabilization and efficient mixing ratio of fuel and oxidizer, and to minidaize the
age of wall refractory.

Key words: Swirl Effect, L/D, Heavy Residual Oil, Gasification, Integrated Gasification Combined Cycle, Computational
Fluid Dynamics
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Fig. 1. Schematic diagram of gasifier and computational domain.
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Table 1. Composition of heavy residual oil

Moisture 0.01
Proximate analysis(%) \olatile matter 79.71
Ash 0.20
Fixed carbon 20.08
C 83.03
H 9.77
N 0.68
Ultimate analysis(%) S 6.27
(e} 0.04
Ash 0.20
Moisture 0.01
Gross heating value(kcal/kg) 9628
Table 2. Standard condition for numerical calculations
Fuel feeding rate(T/D) 1200
Oxidizer 95% Q+ 5% N,
Oxidizer/Fuel(kg/kg) 1.04
Steam/Fuel(kg/kg) 0.31
Oxidizer injection velocity(m/s) 20
Swirl number(-)* 0.0
L/D(-)* 10

*Simulation Parameters.
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Fig. 3. Velocity vector plots in accordance with SN at the L/D=10.
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Fig. 7. Temperature contour plots in terms of L/D effect at the SN=0.(
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