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Abstract: The NOx emissions from diesel engines and industrial boilers are a major cause of environmental pollution.
The selective catalytic reduction of urea is an aftertreatment technology that is widely used for the reduction of NOx
emissions. The objective of this study was to investigate the characteristics of the thermal decomposition of a urea
aqueous solution using laboratory-scale experimental equipment under conditions similar to those of marine diesel
engines. A 40 wt. urea aqueous solution was used in this study. It was found that the total conversion rate varied with
the inflow gas conditions and flow rates of the urea aqueous solution. In addition, there were conversion rate
differences between NH; and HNCO. At inflow gas temperature conditions of 210 C and 250 C, the NH; conversion
rate was found to be higher than that of the HNCO, depending on the residence time.
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Fig. 1 Schematic diagram of the experimental setup to
measure spray performance
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Fig. 2 Schematic diagram of the experimental setup for
measuring urea decomposition
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Table 1 Summary of spray performance

Urea Assist air Spra
solution SMD pray Spray angle
flow rate flow rate (um) velocity (degrees.”)
(/min) (L/min) (m/s)
4 6 149 7.3 39
7 7 146 7.8 41

(b) 7 g/min

(a) 4 g/min

Fig. 3 Spray images for various flow rate of the injected

urea solution
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Fig. 4 SMD and volume based size distributions for the
flow rate of the urea solution
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Table 2 Experimental condition

Urea solution concentration (wt.%) 40
Urea solution flow rate (g/min) 4,7
Inflow gas velocity (m/s) 6,8
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(b) Urea solution flow rate of 7 g/min

Fig. 5 Total conversion rates of reducing agent with
residence times
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Fig. 6 Total conversion rates of reducing agent with urea
solution flow rate
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