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Considering the importance of the detailed resolution of the reacting flow field inside a gusifier, the objective
of this study lies on to investigate the effect of important variables to influence on the reacting flow and thereby to
clarify the physical feature occurring inside the gasifier using a comprehensive gasifier computer program. Thus, in
this study the gasification process of a 1.0 ton/day gasifier are numerically modeled using the Fluent code. And
parametric investigation has been made in terms of swirl intensity and aspect ratio of the gasifier. Doing this,
special attention is given on the detailed change of the reacting flow field inside a gasifier especially with the
change of this kind of design and operation parameters. Based on this study, a number of useful conclusions can be
drawn in the view of flow pattern inside gusifier together with the consequence of the gasification process caused
by the change of the flow pattern. Especially, swirl effect gives rise to a feature of a central delayed recirculation
zone, which is different from the typical strong central recirculation appeared near the inlet nozzle. The delayed
feature of central recirculation appearance could be explained by the increased axial momentum due to the
substantial amount of the presence of the coal slurry occupying over the entire gasifier in gasification process.
Further, the changes of flow pattern are explained in detail with the gasifier aspect ratio. In general, the results

obtained are physically acceptable in parametric study.

Key Words : 5% A€H7}243)(Coal slurry entrained gasifier), 421918t 2 E(CFD model),
7}3}7] 77 (Gasifier aspect ratio), 18] & IH(Swirl effect)
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(a) geometry of 1.0 ton/day KIER gasifier
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(b) simplified burner design

Fig. 1. Schematic diagram of entrained flow coal gasifier

Char-Steam Reaction : C+ H,O— CO+ H,
Char-CO, Reaction : C+ CO,—2C0 ®
Water-Gas Shift Reaction : CO+ H,O0— CO, + H,

2 AgeA
el

13 AxukeI 714 w32 Table 19
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B AFoM= 1.0 ton/day KIER(E=OIUA] 714A74)
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Table 1 Combustion and gasification reactions considered in this

study
Reaction ID Chemical Reaction Reaction Type
1 mv_vol+1.7060, — | Volumetric volatile
CO,+1.543H,0 combustion
Particle surface
e CE) + 050, = CO partial oxidation
Particle surface
Y Cs) + €O, — 200 boundary reaction
4 C(s) + HO — H, + CO Particle surface
water-gas_reaction
Volumetric
. H, +0.50, = H,0 combustion
6 €O + 0,50, — €O Volumetric
combustion
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(b) inlet swirl(vane angle = 15°)

Fig. 3 Streamline for the burner considering swirling effect
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Fig. 5 Schematics of gasifiers considered in this study
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