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Abstract : This study is a part of project of urea-SCR system development for an in-use medium duty diesel engine.
This study shows the effect of ammonia oxidation catalyst and SCR volume on NOy reduction performance. When
AOC(Ammonia Oxidation Catalyst) is not used, the urea injection should be controlled accurately to prevent NHs slip.
However, it is found that the accurate NH; slip control is not easy without AOC in real engine operating conditions,
because NH3; and NOy reaction characteristics change with many factors such as exhaust gas temperature and NH3
absorbance on SCR. SCR volume is also one of important design parameters. This study shows that NOx reduction
efficiency increases with increase of SCR volume especially at high space velocity and low exhaust gas temperature
conditions. Additionally, this paper shows the emissions of EURO-2 medium duty diesel engine can be improved to the
level of EURO-5 with a DPF and urea-SCR system.

Key words : Urea(.24<7), SCR(Selective Catalytic Reduction, A1 2139131, Diesel enging(t] & A=), AOC
(Ammonia Oxidation Catalyst, $F =.u o} AF3}Z 1), NOy( 2 AAF3HE)

Nomenclature uDOC : upstream of Diesel Oxidation Catalyst
. dDPF : downstream of Diesel Particulate Filter
" : mass flow ratg, kg/h uDPF : upstream of Diesel Particulate Filter
AW molecular weight dSCR : downstream of SCR
P + pressure, mbar USCR : upstream of SCR
T : temperature, °C

: density, kg/m® N2
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Fig. 1 Schematic diagram of an experimental setup
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Table 1 Specifications of DPF, DOC, SCR, and AOC

DOC DPF SCR AOC
Cordierite
Support - - - -
400cpi 200cpi 400cpi 400cpi
Coating PGM PGM Zeolite PGM
Dia. (cm) 28.6 26.7 19.0 19.0
Length (cm) 7.6 30.5 10.2
72,83,
Volume (L) 49 17 119 29

Table 2 Test conditions of ESC mode

load Weightin T_uSCR
No. | RPM (%) fagtor ’ o)
1 idle 0 0.15 90
2 1667 100 0.08 154
3 2085 50 0.1 309
4 2085 75 0.1 345
5 1667 50 0.05 354
6 1667 75 0.05 330
7 1667 25 0.05 328
8 2085 100 0.09 357
9 2085 25 0.1 360
10 | 2500 100 0.08 405
11 | 2500 25 0.05 406
12 | 2500 75 0.05 460
13 | 2500 50 0.05 467
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Fig. 2 Real time NO conversion characteristics at 1667rpm (SCR 7.2L, without AOC)
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