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Abstract

Nowadays, urea SCR technology is considered as the most effective NOx reduction technology of diesel engine. However,
low NOx conversion efficiency under low temperature conditions is one of its problems to be solved. This is because injec-
tion of UWS (Urea Water Solution) is impossible under such a low temperature condition due to the problem of insufficient
of urea decomposition and urea deposits. In several previous studies, it has been reported that appropriate control of the
amount of ammonia adsorbed on SCR catalyst can improve the NOx conversion efficiency under low temperature conditions.
In this study, we tried to find out how much the NOx conversion efficiency increases with respect to the amount of ammonia
adsorbed on the catalyst, and what the temperature conditions that the ammonia slip occurs. This study shows the results of
8 times repeated WHTC test with a diesel engine, in which UWS was injected with NH3/NOx mole ratio of ‘1’. Through
this study, it was found that 13% of the NOx conversion efficiency of WHTC increased while the 6 (ammonia adsorption
rate) increased from “0%” to “22%”. In addition, it is found that in cases of high 0 value, the significant improvement of
NOx conversion efficiency at low temperatures presented during the beginning period of WHTC and at high temperature and
transient conditions presented during last part of WHTC test. The NHj slip occurring condition was 250°C of catalyst tem-
perature and 10% of 0, and the amount of NHj slip increased as the temperature and 6 are increased.
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Table 1 Specifications of engine

No. of cylinders 4
Displacement volume (cc) 3933
Rated power (PS) 160
Rated engine speed (RPM) 2500
Fuel injection system Common rail

Table 2 Specification of exhaust gas after-treatment system

Type SCRF SCR
Material SiC Cordierite

Diameter [mm] 159 159

Length [mm] 199 175
Catalyst Cu-zeolite Cu-zeolite

Diesel Engine

Turbo-charger Hil
NOx sensor

boc for UWS injection control

/ EGT (Exhaust gas temp) #1
EGT#2

UWS Injector

= L SCRF || scr

®_ NH; measurement

UWS PUMP T (FTIR)
Module

Exhaust gas analyzer

UWS Tank

Fig. 1 Schematic diagram of exhaust gas after-treatment
system
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Fig. 2 Variation of engine speed, torque, space velocity and exhaust gas temperatures during a WHTC
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Fig. 3 NOx emissions of the 8 times repetition of WHTC
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