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Abstract : 4 selective catalyst reduction system (SCR) with an integrated bypass unit is proposed. Through simulations of the SCR, variations in flow
to the catalyst due to the particular shape of the bypass shutting device in the SCR are also studied. The commercial software Ansys Fluent is used to
develop the simulations. For the simulations, the catalyst of the SCR is modeled using the porous media method to reduce the calculation time and
number of meshes, which is necessary because of the detailed modeling of the catalyst. Simulations are performed based on changes to the entrance
angle to the catalyst and the size of the bypass shutting device. Finally, simulation results are used to compare and analyze the average velocity and

uniformity of the flow to the catalyst.
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Bypass YA duhg @2 dn] 9

2 Tier 2 WIETFAZAE THAL 5 AAARE, Tier 19]

NOx Hi &% thH] 80 % o]+ A3H& &3k 73} Tier
35 WSA1717] siAlE vl 7] 7k A3 7A] (Exhaust Gas
Recirculation, EGR), #l7]7}2~ 3x]2] 7]&<] Mgz Zn)3t
< (Selective Catalytic Reduction, SCR), INGE A& ZE Al&-3l+=
Otto cycle s1z19] A& 59| 7]<%o] I3} (Won and Hong,
2019; Lindstad and Rialland, 2020).

Table 1. MARPOL Annex VI NOx emission limits (IMO, 2008)

Nox Limit, gkWh

Tier Data
n<130 130 <n<2000 n > 2000
Tier I 2000 17.0 45-n°? 9.8
Tier T 2011 14.4 44003 7.7
Tier Il 2016 34 9-n? 2.0
UA AFE 7]E FolA SCR AlAES NOxe| HlES
8090 %7HA &Y = Jar QIF w7 Ho] s 7] wiel

7]E dnte] Az Sl Ab&-e] 73t (Ahn, 2019). SCR
A=gle] ZEdgeds w7) 7kt Egd o
ARSFaL EFHAIA NOxoF SUAE Catalyst Wl A 3}8HRES
Al A NOxE AAiet B2 HA3A7) & 7]E0] AHgHT 314
A|Zro] Aol whe} &g 5k a1 SCRe| €A
TEE FAE7] A E CatalystS Alg wA| ok &=
AAEo] A7IA

FAAE B
| <N

1+ Catalyst™

~—— Bypass channel
1

Urea water

Fig. 1. Conventional design of SCR system (YANMAR, 2018).
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Fig. 2. Velocity contour in front of catalyst at conventional SCR.
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Fig. 3. Concept of developed SCR.

Table 2. Principle dimensions of the reference SCR and SCR

with bypass
Reference SCR SCR with bypass
Length(mm) 12,600 12,600 ~ 14,000
Width(mm) 1,272 1,456
Inlet Dia.(mm) 800 800
Bypass area(mm?) - 502,681
Catalyst area(mm?) 1,617,984 1,617,255

Fig. 4. Sketch of SCR with bypass.
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Fig. 5. Variation of opening and shutting device (Type A).
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Fig. 6. Variation of opening and shutting device (Type B).
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Fig. 7. Actual size of catalyst.
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Fig. 8. Pressure drop vs. inflow velocity.
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Table 3. Calculation condition

Factor Value
Inlet velocity 25 m/s
Temperature 350C

Velocity boundary condition No slip condition

Turbulence k-¢

Turbulent kinetic energy 5% of inlet flow rate

Turbulence mixing distance

Dissipation 10%
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Fig. 9. Example of mesh model.
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