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Prediction and application of urea deposition in
close-coupled dual SCR system

ZHOU Hailei'*, LU Zhihua'?, GENG Lei'** | WANG Mingda’
1. Weichai Power Co., Ltd., Weifang 261061, China;
2. State Key Laboratory of Engine and Powertrain System, Weifang 261061, China;
3. Chinese Research Academy of Enviromental Science, Beijing 100012, China

Abstract: To meet the design requirements of the front-end selective catalytic reduction( SCR) mixer in a two-
stage SCR device, a SCR urea crystallization prediction model is built in Fluent based on a chemical kinetics
model to predict the quality, location, and composition distribution of urea crystals. The accuracy of the model
is verified through engine bench crystallization tests. A new front-end SCR mixer is designed based on the
crystallization prediction model to evaluate its performance. The results show that the simulation accuracy of
crystal quality under low, medium, and high temperature conditions is 76%, 79% , and 78%, respectively.
The simulated crystallization position matches well with the experimental crystallization position, and the
crystallization position is affected by exhaust temperature and exhaust flow rate. The crystal composition at
different temperatures is basically consistent with existing related studies. The performance indicators of the new
mixer are superior to existing products, with an increase of about 68% in anticrystallization ability. Ammonia
uniformity and velocity uniformity are positively correlated with back pressure, while ammonia uniformity is
negatively correlated with anticrystallization ability.

Keywords: diesel engine after treatment system; close coupled mixer; SCR crystallization prediction

model ; Fluent
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