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Abstract - Modeling for complex reacting flow in Fischer-Tropsch reactor is one of the challenges in the
field of Computational Fluid Dynamics (CFD). It is hard to derive each and every reaction rate for all chemical
species because Fisher-Tropsch reaction produces many kinds of hydrocarbons which include lots of isomers.
To overcome this problem, after analyzing the existing methodologies for reaction rate modeling,
non-Anderson-Schulz-Flory methodology is selected to model the detailed reaction rates. In addition, the in-
side flow has feature of multi-phase flow, and the methodologies for modeling multi-phase flow depend on the
interference between the phases, distribution of the dispersed phase, flow pattern, etc. However, existing stud-
ies have used a variety of inside flow modeling methodologies with no basis or rationale for the feasibility.
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Modeling inside flow based on the experimental observation of the flow would be the best way, however,
with limited resources we infer the probable regime of inside flow based on conventional fluid dynamics theo-
ry; select the appropriate methodology of Mixture model; and perform systematic CFD modeling. The model
presented in this study is validated through comparisons between experimental data and simulation results for

10 experimental conditions.

Key words : Gas to Liquid (GTL), Fischer-Tropsch, Computational Fluid Dynamics (CFD), Reactor mod-

eling
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Fig. 1. Schematic diagram of single tube fixed bed
reactor for Fischer-Tropsch synthesis.
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Table 1. Experimental conditions of Fischer-Trop-
sch reactor

Exp. Temp. Press. H,/ CO/ N,

No. () (bar) ratio
1 210 20 2:1:0.5
2 220 20 2:1:0.5
3 230 20 2:1:0.5
4 240 20 2:1:0.5
5 230 10 2:1:0.5
6 230 15 2:1:0.5
7 230 25 2:1:0.5
8 230 20 1:1:0.5
9 230 20 1.5:1:0.5
10 230 20 2.5:1:0.5
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Fig. 2. Geometry of single tube reactor.
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Table 2. Comparisons of experimental data and simulation results for Fischer-Tropsch paced bed reactor

Exp. Temp. Press. H,/ CO/ N, CO AF2(%)

No. () (bar) ratio 2% A o)A
1 210 20 2:1:0.5 49.7 40.0
2 220 20 2:1:0.5 572 44.0
3 230 20 2:1:0.5 62.2 47.8
4 240 20 2:1:0.5 70.7 51.5
5 230 10 2:1:0.5 43.7 19.2
6 230 15 2:1:0.5 48.4 345
7 230 25 2:1:0.5 70.1 58.2
8 230 20 1:1:0.5 222 325
9 230 20 1.5:1:05 51.4 41.5
10 230 20 2.5:1:0.5 99.5 52.3
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