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Abstract: To satisfy stricter NOX emission regulations for light- and heavy-duty diesel vehicles, a control algorithm
needs to be developed based on a selective catalytic reaction (SCR) dynamics model for chemical reactions. This paper
presents the development and validation of a SCR dynamics model through test rig experiments and MATLAB
simulations. A nonlinear state space model is proposed based on the mass conservation law of chemical reactions in the
SCR dynamics model. Experiments were performed on a test rig to evaluate the effects of the NOX and NH3
concentrations, gas temperature, and space velocity on the NOX conversion efficiency for the urea—SCR system. The
parameter values of the proposed SCR model were identified using the experimental datasets. Finally, a control-
oriented model for an SCR system was developed and validated from the experimental data in a MATLAB simulation.
The results of this study should contribute toward developing a closed-loop control strategy for NOX and NH3 slip
reduction in the urea—SCR system for an actual engine test bench.
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Table 2 Experimental conditions
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Table 5 Experimental conditions

Catalyst Temperature 300C
YL emp 400C
15,000 h'!
Space Velocity 30,000 h!
45,000 h!
NH; Injection Period On/Off Control for 150s
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Fig. 5 NOy and NHj; concentration measured before SCR
catalyst

&S onlsty AA AFPYA
o] wj7] 4ol 2H3 15,000 h' ~ 45,000 h' A}
Tt 20E At w3 uv]

9} 2571 NOy A7 &gl v
7] 918l Table 6 9] #HENIA HFS

NOx AHEAHES  Fots]
NOx/NH; ¢] 3}9}
NOx A% &8s 5439 A
2 F9lo] ¥ % NH; & onfoff A5l 93
150 Zmith FAF Alojakqitt. Fig. 5 +
Akl 43 NOX 9} NH; 7}29] Fxolt}. o]
Actelx] 545 dolHe BE 213 54

Fig. 6, 7, 8% TETY LEHEE F9S
NOx A% &&S vehd A4y aefzelrt
o] = Ao} o] HAZEAC] 2E7F 300T
e MIAFTEL F 70~90%=, 4ooc Z70l H
d oFE Tl WA s S 5 T o

(a)T=300 T sv=1sooo h-1
60!

500
2 400
300
200

NOx C

0 i r-— 300 50 600 750 900 1050 1200
Time(s)
600
500
£ 400
300
200
100

NOx

Time(s)

Fig. 6 NOyx and NHj concentration measured after SCR
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Fig. 8 NOy and NH; concentration measured after SCR
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