AU BE Y RS =23

Journal of The Korea Society of Computer and Information
Vol. 28 No. 1, pp. 121-127, January 2023
https://doi.org/10.9708/jksci.2023.28.01.121

SCR facility design for the selective catalyst performance of mixed gas

Woohyeon Hwang*, Kyung-Ok Lee**

*Professor, School of Robot & Automation Engineering, Dongyang Mirae University, Seoul, Korea
*+Professor, Dept. of Bio. & Chem. Eng., Gyeonggi University of Science and Technology, Gyeonggi-do, Korea

[Abstract]

In this study, the design conditions and CFD analysis results are compared and reviewed in SCR that
can optimally reduce nitrogen compounds. To this end, it was analyzed and compared using CFD to
see if the design criteria were satisfied for the shell and tube areas of the boiler. In the SCR system,
the analysis area is the gas/air heat exchanger on the shell side, and eight tubes of the gas/air heat
exchanger on the tube side. Through CFD analysis, the gas velocity distribution on the primary catalyst
side of the SCR system was designed to be 2.4%, and the NH3/NOx molar ratio distribution was
3.7%, which satisfied the design criteria. In addition, the uniformity of the temperature distribution was
confirmed and the required condition of 260°C or higher was satisfied. The angle of the gas entering
the catalyst met the design conditions at 2.9 degrees, and the pressure loss that occurred also satisfied
the design requirements. Through this CFD analysis, it was confirmed that it was designed and operated

by satisfying the design conditions required for each area.

» Key words: CFD(computational fluid dynamics), SCR(selective catalytic reduction), Industrial Boiler,
APH(AIr Preheater), AIG(Ammonia injection grid)
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I. Introduction
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III. Analysis boundary in SCR system
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Fig. 1. Analysis section from Economizer

outlet to APH inlet.

Table 1. Scope of analysis and accessory

Scope of Analysis Accessory

Ecomonizer outlet
SCR with Gas/Air

Heat Exchanger
APH inlet

Ammonia injection grid
Static mixer
Gas/Air heat exchanger
Catalyst layer

2. Applied assumptions for the analysis
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IV. The Analysis Method and Results

1. Analysis physical models
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2. Governing equations and analysis models
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Fig. 2. CFD grid for the flue gas analysis.
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3. CFD Analysis Results
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Fig. 3. 1% Catalyst face for CFD analysis.
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3.1 Gas velocity distribution
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Fig. 4. Gas velocity distribution for the flue gas analysis.
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Fig. 5. Velocity at tube side of the flue gas.

3.2 NH3/NOx molar ratio distribution

Fig. 69] NH3/NOx =H] &% A Hal £0f He] RMS
7F 5% 0jgto] H&=& AAS ok gt o XA CFD
2M4og AARE NH3/NOx &8]9] RMSE 3.7%°]0, 1
AR ZO) HolA Q] A 71E2 FERNTE Fig. 59F 2o
NH3/NOx 2H|o]A] %3t A3 ZO1E= 1,6917f0|c].

1_.—1__

0.98

olLvy

Fig. 6. NH3/Nox molar ratio distribution for the flue
gas analysis.

3.3 Temperature distribution
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Fig. 7. Temperature distribution for the flue gas analysis.
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Fig. 8. Temperature at tube side for the flue gas.

3.4 Gas angles flowing into catalyst
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Fig. 9. Gas angles flowing into catalyst for the flue
gas analysis.

3.5 Pressure loss through SCR system
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Fig. 10. Pressure loss when the flue gass passes
through SCR system.
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Fig. 11. Total Pressure at Tube side of SCR system.

V. Conclusions
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