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A Study on the Distribution of Injected Urea
into the Exhaust Pipe in a SCR System
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Abstract - This research focused on the spray and distribution characteristics of urea solution by applying flow
visualization techniques and did durability and driver test on injectors as well. The spray characteristics of urea
solution was observed by CCD camera. Also, the distribution characteristics of urea solution was evaluated
quantitatively as well by using 3D laser scanner equipment. It was considered that it was reasonable to use the
injector for gasoline engine in order to inject the urea. The best distribution chart result was observed near 45cm
distance difference between catalyst and urea spray injector. As a result of trapped urea distribution chart analysis,
optimal pressure and volumetric flow rates of air and urea were derived in order to improve the distribution of

Urea. This information may contribute to provide fundamental data in the future.
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Table 1 Specifications of injector controller

Items Specifications
Control Method Duty / Frequemcy
Operating Voltage DC12V
Operating Current 2 A
2.1.3 3
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Table 2 Specifications of heater

Items Specifications
Frequency 50 / 60 Hz
Power 45 W
Regular Current 18~19 A
Control Range 0~700 T

Voltage 220 /230 V
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Display 8-C - ohotographing point

D-F L (Pywx Pipe)
1. urea Pressure gauge 2. Filter
3. urea Pump 4. urea Regulator
5. urea Flowmeter 6. Air Pump

7. Air Regulator
9. Air Flowmeter
11. Temperature Display

8. Air Pressure gauge
10. Injector Controller
12. High Speed Camera

Fig. 2 Schematic diagram of experimental
measuring apparatus
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Fig. 3 Injector controller A and heater B
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Table 3 Specifications of 3D laser scanner

Items Specifications
Type Laser Probe Type
Expansion 3D, éDeSgtéa?{(x)?}lysis
Accuracy 20pm
Available Axis XY, Z, ALV, W
Measurement Range |1000 x 1500 x 635 mm
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Fig. 4 Urea injector & injector nozzle
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Fig. 5 SCR catalyst canning & catalyst inside

Table 4 Components of urea

Components Ratio
urea(NHz)2CO) 99%
Biurut 0.5%
HO 05%

Fe 1 ppm
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Table 5 Check list of injector durability test

Date Specifications Opeﬁl;itc}ng Remark
MPL
First day Gasoline 8 hours Good
Injector
Second day Break
Injector
Third day - 8 hours |no cleaning
-Good
Fourth day - 8 hours -
One week Break
12th day - | 8hows | -
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Fig. 6 Flow varation about Injector duty ratio for
1 minute
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Fig. 7 Distribution results for injection at various
distances (220mm & 450mm & 760mm)
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Fig. 8 Distribution results for injection at various
distances with no mixer
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Urea pressure 2 bar

Urea flow | 5 cc/min
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3 bar | Urea pressure 2 bar

30 Vmin | Urea flow |15 c¢/min

Fig. 9 Distribution results for injection at urea

flow(Q) : (Sce/min & 15cc/min)
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Fig. 10 Distribution results for injection at various
air pressure : (2 bar & 4 bar)
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