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Abstract : The introduction of a diesel engine into the passenger car and light duty applications in the United States

involves significant technical challenges for the automotive makers. This paper describes the SCR System optimization
procedure for such a diesel engine application to meet Tier2 Bin5 emission regulation. A urea SCR system, a represen-
tative NOy reduction after-treatment technique, is applied to a 3.0 liter diesel engine. To achieve the maximum NOy

reduction performance, the exhaust system layout was optimized using series of the computational fluid dynamics and the
urea distribution uniformity test. Furthermore a comprehensive simulation model for the key factors influencing NOy
reduction performance was developed and embedded in the Simulink/Matlab environment. This model was then applied

to the urea SCR system and played a key role to shorten the time needed for SCR control parameter calibration. The potential
of a urea SCR system for reducing diesel NOy emission is shown for FTP75 and US06 emission standard test cycle.

Key words : Selective catalytic reduction(A1 813 29 Zul]), Tier2 Bin5, NOx reduction(ZAA4FsHE A 7h),
Conversion efficiency(*d 3} & &), Fuel economy( 1 H])
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Fig. 1 V6 3L Diesel engine

Table 1 Engine specification

Engine model S-3.0 V6
Displacement 2959 cc
Engine type V-6 DOHC
Bore x Stroke 84 x 89 mm
Emission target Tier2 Bin5
Aftertreatment system DOC+DPF+SCR
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Fig. 2 SCR system configuration and layout
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Fig. 4 Contour of NH; distribution (NOx Conversion effi-
ciency at the catalyst cross sectional area- review)
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Fig. 6 SCR catalyst temperature modeling result
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Fig. 8 Steady state conversion efficiency modeling

Table 2 Tier2 Bin5 emission regulation [g/mile]

FTP75
Mileage NMOG CcO NOx PM
50K 0.075 3.4 0.05 0.01
120K 0.090 42 0.07
Uso6
Mileage NMHC+NOy (¢[0]
4K 0.4 10.5
Table 3 Transient emission cycle test result
Emission test FTP75 Us06
Distance [mile] 11.04 8.01
Duration [sec] 1874 596
Tail NOx [g/mile] 0.035 o] 3} 0.016 o]}
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