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Performance study of closed coupled SCR with different substrates in
diesel engine after-treatment system
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Abstract: Under the engine testing conditions of world harmonized steady-state cycle (WHSC) and world harmo-
nized transient cycle (WHTC) , different ammonia nitrogen ratio (ANR) and exhaust temperature of the preceding
stage and posterior stage were designed based on the selective catalytic reduction (SCR) reaction mechanism. The
performance of the closed coupled SCR (cc-SCR) with different substrates at different ANR and exhaust tempera-
tures was studied. The experiment result indicates that the addition of cc-SCR at the back of the supercharger can
significantly improve the NO, conversion efficiency of the after-treatment system. The ANR of the preceding stage
injection should not exceed 0.8 when selecting cc-SCR. The advantage of the vanadium-based cc-SCR over copper-
based cc-SCR is lower N,O production. At low temperature, the NO, conversion efficiency of the copper-based cc-
SCR is superior to that of the vanadium-based cc-SCR. And at 300—450 ‘C, the NO, conversion efficiency of the
two substrates catalysts is similar. At the steady-state operating point and exhaust temperature of 180 ‘C, the overall
NO, conversion efficiency of the vanadium-based & copper-based catalyst program decreases as the ANR
increases, while the overall NO, conversion efficiency of the copper-based & copper-based catalyst program in-
creases as the ANR increases. At high temperatures, the two scenarios convert NO, equally. Under the hot cycle of
WHTC, the overall NO, conversion efficiency of the copper-based & copper-based catalyst program increases as
the ANR increases.
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