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Construction of a multi-channel 1-D simulation model based on
the effect of ammonia uniformity on SCR system performance

TIAN Wenlong, LUO Feng, LANG Junyu, MA Yuejin, LI Guoxiang”

School of Nuclear Science, Energy and Power Engineering, Shandong University, Jinan 250061, China

Abstract; To enhance the accuracy of NO, emission simulation for diesel engines under the world harmonized
steady-state cycle (WHSC) , the causes of the significant discrepancy between simulated and experimentally
measured NO_ emissions in diesel engine exhaust are analyzed. On this basis, a multi-channel one-dimensional
simulation model is proposed to investigate the influence of ammonia uniformity on NO_ emissions in the selective
catalytic reduction ( SCR) system. The results demonstrate that the traditional one-dimensional simulation
method, which neglects the impact of ammonia uniformity on SCR performance, is the primary reason for the
large deviation between simulated and experimentally measured NO, emissions. The multi-channel model
proposed in this study effectively predicts the effect of ammonia uniformity on SCR performance. When the
ammonia uniformity index reaches 0. 95, the error between the simulated NO, emissions and experimental result
is significantly reduced. Considering the influence of operating conditions on ammonia uniformity, a segmented
ammonia uniformity model is introduced. This approach further reduces the prediction error of NO, emissions,
maintaining the error within 2%.

Keywords ; urea-SCR system ; modelling; multi-channel; ammonia uniformity
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The influence of exhaust catalytic converter on the evolution of
engine exhaust particulate matter

1 . 2 . 1 1
CHEN Zhengguo' , YANG Xiaodong”, LIU Qingyang , LIU Haoye
1. State Key Laboratory of Engines, Tianjin University, Tianjin 300350, China;
2. Wuxi Weifu Lida Catalytic Purifier Co., Ltd., Wuxi 214177, China

Abstract; To investigate the impact of the exhaust catalytic converter on the evolution of exhaust particles, the
non-volatile particles and semi-volatile particles in the upstream and downstream of the exhaust catalytic
converter of a direct injection gasoline engine are measured and analyzed. The results show that the influence of
exhaust catalytic converter on exhaust particles includes two aspects; direct filtration and removal of nucleation
precursors. Exhaust catalytic converter can directly filter non-volatile particles in high-temperature exhaust with
a filtration efficiency of 20%—35%, and the filtration process includes the capture and oxidation of particles.
Exhaust catalytic converter can also remove semi-volatile polycyclic aromatic hydrocarbons from the exhaust,
thereby inhibiting the conversion of these components into semi-volatile particulate matter during the exhaust
temperature reduction process in the exhaust.

Keywords : particulate matter; exhaust catalytic converter; gasoline engine (TAF G . XA E)



