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Optical diagnostic on close-coupled SCR of diesel engine
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Abstract: In order to meet the future emission regulations for diesel engines, dual-injection selective catalytic re-
duction (SCR) system has become an important means, in which the urea uniformity on the cross section of the
close-coupled SCR (cc-SCR) is crucial for NO, conversion. A transparent after-treatment test bench was established
and a particle image velocity (PIV) optical method was used to measure the urea droplet velocity field and droplet
concentration distribution of the cc-SCR. A computing simulation of the urea distribution was also conducted and
validated by the measurement. Results showed that, when the injection pulse width is less than 1.00 s, there has no
urea droplets on the cross section of the cc-SCR within 1.00 s, which leads to a decrease of NO, conversion effi-
ciency under the condition of low ammonia storage. The velocity field at different cross-sections presents double
vortices. The simulation results are found to be consistent with the experimental results. In addition, different noz-
zles with different particle sizes were tested on the bench under the temperature of 215 “C and the air flow rate of
1250 kg/h and 360 kg/h, respectively. It is found that the distribution uniformity of urea droplet depends on the ex-
haust air flow rate. This phenomenon is also well explained through simulation results.

Keywords: diesel engine; after-treatment; velocity filed; particle image velocity
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Fig.1 Schematic of off-line cc-SCR optical test system
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