Journal of the Korean Society of Marine Engineering, Vol. 42, No. 9 pp. 690~696, 2018 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
https://doi.org/10.5916/jkosme.2018.42.9.690 Original Paper

A= AR YA AN A5 HVHAE o &7 M AR ¢
Aol 7k AT
olFET . Al A ol AN AR’ - o)A’ - o) YT

(Received August 7, 2018 ; Revised September 3, 2018 ; Accepted November 7, 2018)

Study on DPF regeneration using a fuel-bome catalyst in a diesel engine with high sulfur fuel
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Abstract: In this study, diesel particular filter (DPF) regeneration with a fuel-borne catalyst (FBC) is investigated for application in
ships using high sulfur fuels. The FBC lowers regeneration temperature to less than 500°C. This regeneration temperature can be ob-
tained without additional fuel consumption owing to the high load operation of marine engines. In our study, the balance point tem-
perature (BPT) and regeneration efficiency were measured with a variety of active materials, filter configurations, and sulfur contents
in fuels. Regeneration characteristics tests were conducted using a 279-kW class D6CB engine with a 221 silicon carbide (SiC)
DPF. Among three active materials, Ce had the lowest BPT. All FBCs had BPT of less than 370°C when ultra-low sulfur diesel
was used. However, BPT was greater than 401°C when marine gas oil (MGO) containing 216 ppm of sulfur was used. Diesel oxi-
dation catalyst and Vd coating resulted in a BPT of 278°C and a regeneration efficiency of 63%, even when MGO was used. BPT
increased and a low regeneration efficiency of less than 14% was observed when sulfur contents increased to greater than 484 ppm.
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Figure 1: Image of the fuel borne catalyst supply device

Table 1: Specifications of fuel borne catalysts

Item Unit | Ce | Ce&Fe | Fe
Appearance - Brown homogeneous liquid
‘z‘(‘:;‘::m‘r’;?gf wt.% 25 6.5 43
Density kg/L 1.11 0.847 0.89

Viscosity mm?/s 1.8 2.81 60
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Figure 2: Image of the D6CB engine and the DPF

Table 2: Specifications of the D6CB engine and the DPF

Item Unit Value
Displacement L 11

Cylinder number - 6
Bore x stroke mm 130x135

D6CB engine| -
Maximum power | kW/RPM | 279/1,900

Maximum torque kg.m 160/1,200

Emission certification - EURO-3
Diesel Volume L 22
particular Cell density CPSI 100
filter Porosity % 46~52
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Table 3: Properties of the used fuels

Item Unit | ULSD | MGO |Mix A | Mix B
Low Heating | 0o | 4289 | 4276 | 42.89 | 43.03
Value
High Heating | /o | 4588 | 4561 | 45.82 | 45.94
Value
Sulfur content | mg/kg 5 216 484 992
Density kg/m® | 823.3 | 850.4 | 826.6 | 829.1
Iron content | mg/kg <1

Table 4: Experimental conditions of the engine

g i Speed Power | Torque | Duration
(RPM) | (W) | (Nm) | (min)
1 210 1054 12
PM 2 1900 140 703
Loading | 3 70 351
4 Low idle 6
BPT 74 370
measurement 1100 ~199 ~999 15
. 499 or 15 or
Regeneration 1100 99 or 199 999 30
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Figure 3: Effects of the DPF on engine performance (a)

power and (b) fuel consumption
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Figure S: BPT of various FBC using MGO
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