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A STUDY ON FLOW MIXING IMPROVEMENT OF SELECTIVE CATALYTIC REDUCTION
USING GASEOUS REDUCTANT

S.C. Ko! B.H. Lee,” S.H. Cho? SH. Lee? S.T. Hong® and D.Y. Lee®

Since emission regulations for vehicles have become more stringent, SCR technology has drawn a strong
attention in order to reduce NOx emissions. Optimal design of a reductant injection nozzle and a multi-hole plate
located between the cone and catalyst is critical in that the uniform distribution of reductant is necessary to
maximize the NOx conversion efficiency and minimize the slip of reductant in SCR. In this work, an LPG fuel(C3H8
in vapor state) was used as a reductant for LPG vehicles. A Realizable k-& model is used for turbulence, and SCR
body is defined as porous media with inertia and viscous resistances measured in this work. Effect of the number of
nozzle holes on the flow mixing index was analyzed, which revealed that a four hole nozzle shows the best
performance in terms of uniformity of flow. An installment of a multi-hole plate at the entrance of catalyst was
evaluated with flow mixing index, uniformity of flow, and pressure drop. A multi-hole plate with gradual hole
diameter change in three steps showed the best uniformity of flow within the conditions suggested in this work.

Key Words : HFJW Z1]|(SCR; Selective Catalyst Reduction), 2+ 4|(Reductant), -5 < %=(Uniformity of Flow),
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Case E 3,57 17631 71% 8holes 1x8 6.28
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E—— Pressure Output 101325 Pa
Temperature | Exhaust gas input 823 K Table 4 Specifications of an engine with SCR
Wall Wall No-slip
1000 474 Type In-line 6
Engine 1400 Exhaust gas 7.56 i BorexStroke 100 x 125 mm
(rpm) | 1800 mass flow rate 9.10 g/min Displacement volume 5,890 cc
2200 12.01 Compression ratio 9.3
i 0296 Fuel supply system LPG liquefied Injection
Engine 1400 Reductant 0.582 p 240PS/2.500
(rom) | 1800 mass flow rate 0.710 ols ower 0 fpm
2200 0.902 Torque 82 kg'm/1,400 rpm
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