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Numerical analysis of the characteristics of
pressure drop and flow uniformity inside a SCR system

Ryanggyoon Kim'
Sung Goon Park’

Dori Kim’, Sichan Geum’, Nguyen Duc Hay**, Ho Im' ",
Gyubo Kim~, Yeongdo Park , Kyeongwan Han

Abstract The study investigates the application of Selective Catalytic Reduction (SCR) systems in steel
manufacturing processes. To calculate the pressure drop occurring in the SCR system's catalytic plates
under various operating conditions, we assumed a porous filter model. The pressure drop along the
gas flow path is determined by theoretical calculations and computational simulations. The discrepancy
in the data obtained from the both approach happens in the region of curved sections of SCR system
where secondary flows occur. The pressure drop was calculated depending on different flow rate, by
which a correlation between the pressure drop and the flow rate was made based on the simulation
results. Inside the SCR system, boundary layer separation occurs before the SCR chamber, causing
the flow to deviate in one direction. As a result, the flow uniformity decreases in the SCR chamber,
which could lead to a decrease in the reaction performance on the catalytic plates. By installing baffles
at the inlet region of the SCR chamber, the uniformity is enhanced by around 18.8% based on the
standard deviation.
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Fig. 1. (a) Schematic diagram of the SCR system.
(b) Computational domain.
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Fig. 2. Results of grid convergence test. The

pressure loss variation with different grid sizes.
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Fig. 3. Result of mesh generation
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Fig. 5. Pressure variation along the circular duct
before the SCR chamber. The positions 0-11

correspond to those in Fig. 5.
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Table 1. Theoretical pressure loss in the duct

before the SCR chamber
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Fig. 6. Pressure contour at each cross-section of
the SCR system.
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Fig. 7. (a) Pressure contour and (b) pressure

variation along the SCR system. The volume flow

rate is 86,500 Nm®/h.
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Fig. 11. Schematic diagram of SCR chamber from
the front view. The red dashed box indicates the
inlet region of the SCR chamber where the baffles
are installed.
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Table 2. Effect of baffle in each case
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