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Abstract : The effects of an urea injection at the exhaust pipe for a 4-cylinder DI(Direct Injection) diesel engine were
investigated with the parameters such as urea-SCR(Selective Catalytic Reduction) and EGR system. The urea quantity
was controlled by NOx quantity and MAF(Manifold Air Flow). The urea injection quantity can be controlled with the
urea syringe pump, precisely. The effects of NOx reduction for the urea-SCR system were investigated with and
without EGR engine, respectively. It was concluded that the SUF(Stoichiometric Urea Flow) is calculated and the NOx
results are visualized with engine speed and load. Furthermore, the NOx map is made from this experimental results. It
was suggested, therefore, that NOx reduction effects of the urea-SCR system without the EGR engine were better than
that with the EGR engine except of low load and low speed. '
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Fig. 1 Schematic diagram of experimental measuring appa-
ratus

Table 1 Specifications of test engine

Items Specifications
VM Motori

2.5 Liter, in-line four

Manufacturer

Block configuration

Fuel injection system Common rail, direct injection

Max. power 103 kW@4000 rpm
Max. torque 333 N.m@2000 rpm
Min. BSFC 195 g/lkWh

Max. speed 4800 rpm

Turbocharged, intercooled,
cooled EGR, 16 valves,
dual overhead cams,

twin balance shafts.

Additional featyres

(a) View of engine equipped with an urea
-SCR system

Fig. 2 Photographs of test equipments
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(b) Syringe pump for urea injection

(c) Exhaust pipe with Oxidation Catalyst and
hydrolysis SCR-catalyst
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(b) NOx of with EGR engine (at 2000 rpm)
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(c) NOx of with EGR engine (at 2500 rpm)
Fig. 4 Comparison of NOx for urea-SCR system with EGR
engine
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EGR engine
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Fig. 6 Comparison of NOx maps for each test conditions

Table 2 Engine load, SUF and Max. conversion rate at each rpm

AR B E SUF Z o) NOx

(ft-tb/rpm) (mL/min} A 7HE(%)
T =(a) 30/1,250 0.95 56.3
1 E(b) 60/1,250 1.5 77.9
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Table 3 Stoichiometric urea flow and Max. conversion rate

Stoichiometric urea flow(mL/min) /
Max. conversion(%)
30 60 90 120 150

1,250 | 0.95/56.3 | 1.5/77.9 | 2.6/90.5 | 3.5/97.3 -
1,500 | 1.0/90.0 | 1.3/86.6 | 2.3/99.9 | 4.0/98.7 | 6.4/98.2
1,750 | 1.2/69.8 | 1.9/86.1 | 2.9/99.3 | 4.5/95.3 | 7.5/91.0
2,000 | 1.2/62.4 | 1.8/94.9 | 3.1/97.3 | 4.6/92.4 | 8.3/91.2
2,250 | 1.3/478 | 1.9/94.0 | 3.3/97.8 | 5.1/93.4 | 8.2/93.3
2,500 | 1.6/53.0 | 2.5/90.4 | 4.0/94.4 | 5.3/94.1 | 7.7/90.7
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