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ABSTRACT The Computational Fluid Dynamics (CFD) model is a method of studying the flow phenomenon of fluid using a
computer and finding partial differential equations that dominate processes such as heat dispersion through numerical analysis.
Through CFD, a lot of information about flow disorders such as speed, pressure, density, and concentration can be obtained, and it is
used in various fields from energy and aircraft design to weather prediction and environmental modeling. The simulation used for
fluid analysis in this study utilized Gexcon’s (FLACS) CODE, such as Norway, through overseas journals, for the accuracy of the
analysis results through many experiments. It was analyzed that a technology for treating two or more catalysts with physical
properties under low-temperature atmospheric pressure conditions could not be found in the prior art. Therefore, it would be desirable
to establish a continuous plan by reinforcing data that can prove the effectiveness of producing efficient synthetic oil (renewable oil)
through the application that pyrolysis under low-temperature and atmospheric pressure conditions.
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Table 1. Comparison of dechlorination according to catalyst

loading 0 gr
(fix bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Frgc— Con;:_ent— Content Ftr_ac—
vield | tion ration p ion
o) | 9 | @
Pyrolysis | 742.3 74,2 598 0,44 4.8
Remnants | 1241 12,4 20,697 2.57 27.6
Water 12,5 1.3 - -
Pyrol—
ysate Gas 1211 | 121 - 6.31 | 67.7
Catalyst 0 0 0 0
Column
Sum 100 100 - 9.32 100
{Continuous bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Frae— | €ONCENt=| ~iont | Frac—
vield | tion ration (o) tion
(ppm) (%)
Pyrolysis | 777.5 69,2 402 0,31 3.2
Remnants | 221.6 19.7 28,87 6.4 64.5
Water 37 3.3 - — -
Pyrol—
ysate Gas 88 7.8 - 321 | 324
Catalyst B
Column 0 0 0
Sum 100 100 - 9.92 100
Table 2. Catalyst loading amount 100 gr
(fix bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Frae— | €ONCENt=| ~iont | Frac—
vield | tion ration (o) tion
(ppm) (%)
Pyrolysis 671.1 67.1 274 0.18 1.9
Remnants | 1152 1.5 17,943 2.07 21.3
Water 37.0 3.5 - -
Pyrol—
ysate Gas 1767 | 17.7 - 479 | 49.4
%atalySt 0 0 - 2.66 | 27.4
olumn
Sum 100 100 - 9.7 100
{Continuous bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Erac— | €ONC8M= | ~ontent | Frac™
yield | tion ration (") tion
(ppm) (%)
Pyrolysis | 721.5 64,7 153 0.1 1.1
Remnants | 229.5 20.6 27,344 6,28 64,7
Water 37.0 3.3 - -
Pyrol—
ysate Gas 127.2 | 114 - 1.05 | 10.8
Catalyst | 0 - 2.96 | 23.3
Column
Sum 100 100 = 9.7 100

25 HIZ2HAEIGR) BtET(Q] 7|MEATol| Chet RS3HA]
Table 3. Catalyst loading amount 200 gr
(fix bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Frac— Con?ent— Content | Erac—
yield | tion ration r tion(%
(ppm) (ar) (%)
Pyrolysis | 671.5 67.2 182 0,12 1.3
Remnants 98.9 9.9 27,33 2.70 27.9
Water 37.0 3.7 - -
Pyrol—
ysate Gas 192.3 | 19.3 - 2.00 | 207
Catalyst | g 0 - 486 | 50.2
Column
Sum 100 100 9.7 100
{Continuous bed)
Chlorine (Cl-)
Pro—
Section | Group | duction | Fracti Con;:_ent— Caa | Bae=
vield | on gl r) |tion(%
(ppm) (Q ) ( 0)
Pyrolysis | 6755 61.5 104 0.07 0.7
Remnants | 213.2 19.4 30,01 6.40 66.0
Water 37.0 3.4 - - -
Pyrol—
ysate Gas 1732 | 15.8 - 0.65 | 6.7
Catalyst | 0 - 258 | 26.6
Column
Sum 1098.9 100 - 9.7 100
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Fig. 1. Changes according to the increasing gas reaction
contact catalyst
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Fig. 2. Catalytic porous structure!™
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Fig. 3. Gas Hourly Space Velocity (GHSV) inside catalytic
reactor
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Fig. 4. Multi—lay reactor structure
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Table 4. CFD bounday for flow analysis condition

Inlet Conditions Units Values
Inlet m/s 0.012
(Diesel—Vapor) K (°0) 623.15 (350)
Wall Conditions Momentum Thermal Material
h ition :
Body Shear Conc}ltlon insulation | Aluminum
No Slip
Shear Condition : | . .
catalyst . insulation Steel
No Slip
Shear Condition : | . .
Screen . insulation Steel
No Slip
Contents Cell Zone Porosity
Catalyst
Porous Media 0.903 (Tray Mesh size)
Screen
Turbulent Hydraulic
Contents Type Intensity Diameter
(%) (m)
Inlet Velocity—inlet 5 0.3
Qutlet Pressure—outlet 5 0.2
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Measurement
Case No. | point flow rate RMS%
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Casel 3576

Specifying flow rate
RMS measurement
(bottom catalytic reactor inlet),

Case 2 1891

Case 3 25.49

Fig. 9. Reactor optimal for bottom dispersion geometry
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