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Abstract : In this study, contributes to improving the state of this problem using cavitation by ultrasonic energy to reduce fuel costs, which take up
a considerable part of ship operation costs, by making the use of on-board blended fuel oil more stable. An experiment simulating on-board blending
methods was completed. Fuel (M.G.O & MF-180) was mixed at a volume ratio of 0.25:0.75 and, 0.75:0.25, and the effect of ultrasonic energy on
blended fuel oil was examined after applying ultrasonic energy to blended fuel oil using an ultrasonic treatment unit. With the results, we confirmed
the blending problem reported by vessels and residual carbon was reduced by up to 28.4%. In addition, based on the results for reduction of residual
carbon content and dispersion stability, it was confirmed that the collapse pressure of the cavity due to the ultrasonic energy was effective to

atomization of fuel particle and the temporary availability of mixed fuel containing a heavy fuel increased.
Key Words : Blended fuel, Ultrasonic energy, Cavitation, Residual carbon, Vessel
1. M E A tH(Hwang and Lee, 2008; CIMAC HFO Working Group, 2003).
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& o183 /M FAW(Han et al, 2010), =24 WY
o]&-3t 2 7](Han et al., 2012; Jeon and Lee, 2009; Ashland
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S FaL AR AR Abolol A wEA 3 HS shiA F
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(Rischmann, 2006). nRF7FEx9} A A7 S 23] A4H
Tandem system< 7|2 & 37} A2 njn|siy & AR Fo
294 AAS oA vk Baud vl 9thHan et al, 2010;
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e Aehg ARR T MF-180S Al82 259
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T}(Han, 2003; Lee et al., 1999).
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. Power supply & Ultrasonic generator

. Transducer assembly & Ultrasonic horn
. Oil drain tank

. Agitator

. Oil supply tank

. Heating oil

. Heater

. Oil circulation pump

. By—pass valve

Fig. 1. Schematic diagram of ultrasonic treatment unit.
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Table 1. Specification of ultrasonic treatment unit

Maker MIRAE Ultrasonic Technical
Model Hp-600
Voltage 220V
Current 15A
Frequency 60 Hz
Interrupting rating ISA
Operating Frequency 19.8 kilz
Material of horn Titanium Gr5

Table 2. Properties of experimental base oil

Specification of oils M.G.O MF-180
Kinematic viscosity
(cSt@s0C) 3.414 169.2
Specific gravity
(15/4C) 0.84857 0.98428
Flash point (C) over 95 over 150
Pour point (C) -25 -8
Residual carbon (wt%) 0.93 5.21
Sulfur (wt%) 0.0532 2.897

Table 3. Blending ratio of experimental base o

1

=.

M.G.O. MF-180
Case No. (Vol.%) (Vol.%) Remark
Case 1 75 25 Blended oil
Case 2 25 75 Blended oil
Table 4. Specification of fuel analyzers
. Maker
unit Method (Model)
Kinematic
viscosity mmi/s ASTM D445 (S]ﬁlNE\S I;IQ
(cSt@350C)
e o PAC
Pour point (C) C ASTM D97 (OPPSG)
Specific gravity Anton Paar
(15/4°C) . ASTM D4052 (DMA 4500M)
Flash point o ASTM D92 Tanaka
(aco-8)
Water & o Hettick
Sediment vol%e | KSMUISO 9030 | 2yt ANTA 460R)
. Sinko M&T
0,
Residual carbon | wt% TGA (TGA N-1000)
Dlspgrslon ) ASTM D7061-12 Torblsf:an
stability classic
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Fig. 2. Concentration of residual carbon.
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Table 5. Physical properties of Case 1

Time 0 30 60 120
Item
Kinematic viscosity
(cSt@s0C) 5.948 5.947 5.973 5.946
Specific gravity
(15/4°C) 0.8763 0.8764 0.8765 0.8767
Flash point (C) 84 92 88 98
Pour point (C) -26 25 25 25
Water and
sediment (vol%) 1.3 ! 09 03

Table 6. Physical properties of Case 2

Time 0 30 60 120
Item
Kinematic viscosity
(cSt@s0C) 35.81 38.75 38.76 44.37
Specific gravity
(15/4C) 0.9279 0.9385 0.9385 0.9397
Flash point (C) | over 150 | over 150 | over 150 | over 150
Pour point (C) -19 -13 -8 -8
Water and
sediment (vol%) 15 12 ? 7
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Fig. 4. The separability number of Case 1 and Case 2.
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