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Abstract : Numerical analysis was done to evaluate the fluid distribution inside of the mixing quencher to increase the reaction
efficiency of the aqueous hydrogen peroxide solution in the scrubbing column which is used for simultaneous desulfurization and
denitrification. Effective injection of the aqueous hydrogen peroxide (H,0O:) solution in the mixing quencher has major effects for
improving the reaction efficiency in the scrubbing column by enhancing the mixing of the aqueous H>O; solution with the exhaust
gas. The current study is to optimize the array of nozzles and the spray angles of the aqueous H,O» solution in the mixing quencher
by using the computational method. Main concerns of the analysis are how to enhance the uniformity of the HO, concentration
distribution in the internal flow. Numerical analysis was done to check the distribution of the internal flow in the mixing quencher
in terms of RMS values of the H,O concentration at the end of quencher. The concentration distribution of H;O; at the end of is
evaluated with respect to the different array of the nozzle pipes and the nozzle tip angles, and we also analyzed the turbulence
formation and fluid mixing in the zone. The effect of the spray angle was evaluated with respect to the mixing efficiency in different
flow directions. The optimized mixing quencher had the nozzle array at location of 0.3 m from the inlet duct surface and the spray
angle is 15° with the co-current flow. The RMS value of the H,O, concentration at the end of the mixing quencher was 12.4%.
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Figure 1. Schematic of the reference quencher.
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Figure 2. Location of nozzle tips.
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Table 1. Root mean square of mass fraction of H,O; on each plane in
the reference quencher

Location RMS
Plane 1 18.46%
Plane 2 12.39%
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Figure 13. Pathlines from the nozzle tip in the testing quenchers. (a) 15°, (b) 45°, (c) 90°, (d) 135°.
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Figure 14. Mass fraction of H,O, distribution on each plane of nozzle tip in the testing quenchers. (a) 15°, (b) 45°, (c) 90°, (d) 135°.
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Table 5. Root mean square of mass fraction of H>O; in each plane
of nozzle tip in the testing quenchers

RMS
Case
Plane 1 Plane 2
Case a (reference quencher) 18.46% 12.39%
Case b 19.78% 14.34%
Case ¢ 20.18% 15.60%
Cased 21.58% 14.68%
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Figure 15. Root mean square of mass fraction of H>O, of nozzle tip
in the testing quenchers.
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Figure 16. Pressure drop across nozzle tip in the testing quenchers.
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