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Abstract : Clean diesel and their corresponding post-treatment technologies have been developed to satisfy more stringent
emission regulations in the automotive industry. The purpose of this study is to investigate the evaporation and mixing
characteristics of the urea water solution injected into the exhaust pipe. After validating the present numerical solution with
available data in the literature, the effects of various parameters, such as the injector angle, spray cone angle, and urea mass
injected into the exhaust pipe, were investigated. Although the 45-degree injector angle has the most uniform reductant
distribution characteristics, the 5-degree injector angle is suitable for diesel exhaust pipes considered in this study due to the
wall-wetting of the urea water solution and urea salt. Also, NH; uniformity is improved by increasing the spray cone angle
due to the increase in contact area between the exhaust gas and the urea water solution. Finally, NH; uniformity is nearly
uniform regardless of the injected urea mass.
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Table 1 Boundary and spray injection conditions used in

this work
Variables Unit Value
Mass flow rate g/s 39.6
Exhaust gas temperature K 573
Exit pressure atm 1
Heat flux W/m? 0
Injection pressure bar 5
Nozzle hole number - 3
SMD um 80
Urea water solution temperature K 398 (125 °C)
Urea water solution mass g 0.08, 0.10, 0.12, 0.14
Spray cone angle deg 20
Initial droplet velocity m/s 32
Injection time s 0.3
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Table 2 Boundary conditions used for validation

Variables Unit Value
Inlet gas velocity m/s 6.03, 8.33
Exhaust gas temperature °C 400
Density kg/m® 0.524
Exit pressure atm 1
Injection pressure bar 2
Nozzle hole number - 6
Nozzle hole diameter mm 0.1
UWS flow rate g/s 0.33
Cone angle for visualization deg 70
Initial droplet velocity m/s 10.6
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Fig. 3 Comparison of the present numerical solutions
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