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Abstract — A numerical study for the turbulent reacting flow in an orimulsion gasifier has been carried out
to analyze the characteristics of chemical reaction by orimulsion droplets. In this study, our interest has been
focused on the effect of oxidizer to orimulsion ratio, which is one of the key parameters of gasification oper-
ation, as well as on the distribution of chemical species. In addition, we have conducted numerical calculations
to understand the effect of droplet size, spray angle and injection velocity of fuel so as to acquire the basic
information on the operating range of orimulsion gasifier. The result of numerical calculations showed that the
gas composition of CO and H, concentrations was the highest when the oxidizer to orimulsion ratio was about
0.88 and the reactivity of orimulsion increased as the droplet size reduced with proper spray angle. Also, we
have carried out the analysis on the orimulsion gasification in the 100 ton/day-scale gasifier based upon the
prior study in order to obtain the basic data for the proper operating condition using orimulsion feed.
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Fig. 1. Schematic diagram of orimulsion gasifier.

Table 1. Ultimate analysis of Bitor's Orimulsion.

AxEA (WT%, WET) FTEEF (WT%)

Carbon 60.81
Hydrogen 7.55
Nitrogen 0.38 28.59
Sulfur 2.57
Ash 0.10

Gross Heating Value (Kcalbkg) 9961.9 (Moisture-Free)

Vanadium (ppm) 300

Bl g AN AT 3n

Table 2. Standard condition for numerical calculat-
ions.

Orimulsion loading (kg/hr) 630.0
Oxidizer 95% O,+5% N,
Oxidizer/Orimulsion (-)* 0.88
Oxidizer injection velocity (m/s) 6.0
Droplet diameter (um)* 100
Droplet injection velocity (m/s)* 6.0
Spray angle (°)* 0.0

*Simulation parameters.
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Fig. 2. Contour plots of CO mole fraction in terms
of oxidizer to orimulsion ratio.
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Table 3. Comparison of product gas composition at
the gasifier exit (mole fraction).

Products CE CFD
CO 0.4323 0.4086
CO, 0.0467 0.0488
CH, 0.0004 0.0001
COS 0.0003
H, 0.3775 0.3601
H,O 0.1194 0.1372
H,S 0.0073 0.0084
N, 0.0161 0.0160
C(S) 0.0208
SUM 1.0000 1.0000
Tempe (K) 1662 1649

(CE: Chemical Equilibrium, CFD: Computational Fluid Dy-
namics).
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