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Abstract : The prior study was conducted to use the urea water solution dosing system of the SCR used in
ships to generate ammonia using the compression heat of the combustion chamber and use it as fuel.
However, the large injection angle made it difficult for the urea water solution spray to enter the
combustion chamber through the intake port. To overcome this, an experiment was conducted to introduce
the urea solution at a smaller injection angle from the intake port using a urea solution injector
commercially used in the SCR of automobiles. The mass of urea solution injected according to the supply
voltage of the injection pump was measured, and it was confirmed that 30.2396 mg was injected per
injection at 13 V for a period of 140 CAD at 900 rpm. The measured ammonia concentrations were 8.8,
6.5, 2.8, and 1.5 ppm when injected at distances of 0, 500, 1,000, and 1,500 mm from the intake port,
respectively. This indicated a very small amount of ammonia conversion, and most of the injected urea
water was deposited in the intake port. It was confirmed that direct injection into the combustion chamber
should be the most appropriate method.
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Fig. 1 Appearance of UWS deposited in the intake
port and cylinder head
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Fig. 2 Schematic diagram of experiment

Table 1 Specification of instruments

Item Spec Scale
Dosing quantity Max. 0.556 g/s
Injector | Operating pressure 0.45~0.85 MPa
Spray angle 10~23°
Max. flowrate 1.083 g/s
Pump | Operating pressure 0.6+0.05 MPa
Operating voltage 8~16 V
NH; Gas Range 0~100 ppm
detector Resolution 0.1 ppm
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Fig. 3 Picture of UWS injector

Fig. 4 Picture of UWS pump
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Fig. 10 Trace of urea deposited at intake port
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