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Abstract

Emergency generators normally use diesel engines. The generators need to conduct weekly no-load operation inspections
to ensure stable performance at emergency situations. In particular, the generators with large diesel engines mainly use rect-
angle type filter substrates. In order to minimize hazardous emissions generated by generators, optimizing the reduction effi-
ciency through CFD analysis of flow characteristics of PM/NOx reduction system is important. In this study, we analyzed
internal flow by CFD, which is difficult to confirm by experimental method. The main factors in our numerical study are
the changes of flow uniformity and back pressure. Therefore, changes in flow characteristics were studied according to urea
injector locations, selective catalyst reduction (SCR) diffuser angle, and filter porosity.
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Tier Year CO

NMHC | NOx PM

Tier 1 2000 114 - 9.2 0.54
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Tier 4f

7)) 2015 3.5 0.19 0.67 | 0.03
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Fig. 1 Configure of PM/NOx reduction system for emer-
gency generator
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Fig. 2 Standard urea mixer design
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Table 2 Cell zone conditions
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Item Value

Standard porosity 70%

SCR Cell density(N), CPSI 400
150 mm x 150 mm x 150 mm (40EA)

Standard porosity 45%

DPF Cell density(N), CPSI 200
150 mm x 150 mm x 300 mm (20EA)
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Table 3 Boundary conditions for CFD analysis‘'?

Item Value
Type V-12
Engine Displacement 39.07
Specifications|  power output 560 kW/1,800 rpm
Emission level Tier-2
Inlet mass flow rate 1.223 kg/s
Exhaust Outlet pressure 0
system
Exhaust temp. 678 K
Number of nozzle 4 EA
Urea Cone angle (Solid) 39°
injection
system Hole diameter 200 pm
Liquid temp 298.15 K
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