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Experimental study of NOx reduction in marine diesel engines

by using wet-type exhaust gas cleaning system
Younghyun Ryu' - Taewoo Kim? - Jungsik Kim® - Jeonggil Nam"
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Abstract: Diesel engines have the highest brake thermal efficiency among internal combustion engines. Therefore, they are utilized
in medium and large transportation vehicles requiring large amounts of power such as heavy trucks, ships, power generation sys-
tems, etc. However, diesel engines have a disadvantage of generating large quantities of nitrogen oxides during the combustion
process. Therefore, the authors tried to reduce the amount of nitrogen oxides in marine diesel engines using a wet-type exhaust
gas cleaning system utilizing the undivided electrolyzed seawater method. In this method, electrolyzed seawater in injected into the
harmful gas discharge from the diesel engine using real seawater. The authors investigated the reduction of NO and NOx from
the pH value, available chlorine concentration, and the temperature of electrolyzed seawater. The results of this experiment in-
dicated that when the electrolyzed seawater is acidic, the NO oxidation rate in the oxidation tower is higher than that when the
electrolyzed seawater has a neutral pH. Likewise, the NO oxidation rate increased with the increase in concentration of chlorine.
Further, it was confirmed that the electrolyzed seawater temperature had no effect on the NO oxidation rate. Thus, the NOx ex-
haust emission value produced by the diesel engine was reduced by means of electrolyzed seawater treatment.
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Table 1: Test engine specification

Item Description
Engine type D4BB._G3’ .
four-stroke diesel engine
Borexstroke 91.1x100mm
Combustion type Indirect injection type
No. of cylinders 4-in line
Displacement volume 2,607cc
MCR output 45PS@1800rpm
Compression ratio 22:1
Fuel Diesel oil (Sulfur : 0.001%)

Figure 1: Test facility
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Figure 2: Schematic diagram of experimental apparatus

Table 2: Test condition

Item Description
Absorber type Packed-bed
Packing 1" Tripack (poly propylene)
Exhaust gas flow 130 = 10 Nm*/h
Retention time 63 ~ 69 s
43 ~ 50 L/m’
700 ~ 1,000 ppmv
2.5 ~ 55 g ClL/L

Liquid-Gas ratio

CNOx,i
Cl, concentration
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Figure 3: Lab-scale test of reduction catalyst
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Figure 4: Reduction catalyst for pilot test
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