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The Homogenizing Effect of Sludge Oil and an Erosion Aspect
of Horn Disc by Repeated Vibration of Ultrasonic Transducer
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The sludge oils were produced necessarily in the ships operation, so that it will be the best
way to manage the sludge oils inside ship itself from a viewpoint of the prevention of marine
oil pollution from ship.

The present study deal with the ultrasonic breaking systems which recycle the sludge oil
from ships into usable oil to be burnt. The first place, experimental studies were carried out to
investigate the homogenizing effect of the marine oils and the erosion aspect of horn disc by
repeated vibration of ultrasonic transducer. Variation of the properties(viscosity, specific gravity
and pH) and the matrix structures for the environment of various marine oils were interpreted
to analyse the breaking, dispersion effects by cavity. The erosion damages for horn disc $S41
steel with weight loss rate and the irradiation time to max. erosion rate were simultaneously
examined according to the variation of the transducer amplitude, the oil temperature and the
immersing depth of horn disc.

The experimental results can be useful to the development of sludge oil disposing systems
and to consider a countermeasure for the prevention of erosion damages.

Keywords : transducer amplitude, viscosity, specific gravity, weight loss rate, max. erosion rate,
sludge oil, horn disc

.M B BS =82 71g0ln U’ mapn vy 2
Poe FHLGY F b HUaFe A

ZHe AR A% AAL Aok WE kAL o geNE BE A7 APYT A?
2 gom AYeds dosl: We AAE e FAZ ARAS Fu) Astel 3L,
de FAE AT Aed, 53 AFeAFT 4GP G LARMERY YREA 47
Zg 2AQ KRG WA PA ogel WA Aol BE ARE REIE W, olad 37 @



257 AFAY HEAF F AR FdEH 3 t2ay JHYY 311

Ae dEHF HF(S.G)o] 1.00(15/4C) el gel
. M X (viscosity) 7} 3,500(cSt/40°C) A= XA
FE AT AP olEd Askr FoF
U @dre) A8HE AMREHE Ao 2aA
A, HAE A, Fole 44T B dad
o] BAAe] Y& F slon, 53 oy JdFE{IL
F28ld 71d4de WX (bilge), ¥A7AMY &8
Al (sludge) A 59 #H{E FEA7H, A
A HEs7t 28 ASE AR’ oyE
HEAEE Aste] WA AR /¥R FEE
2elg £ e FFEE 7 (oly water separator)
7} IMOZ9 MEPC60(33)dA A Ag7)Fd
02 vE FEFE 15ppmol TEIIEE T E o
et e BAAE ¥y sty AW
3 (laminated disc type)dl AAE FA7} FE
g7e dA=He] dAsHe de AsE A
=3 g H/E Aol A Helsr] ¥
& #HH42z7)(waste oil incinerator) 7t 7134l
Axse] £45x At a8 AN}
BIE feEarlE st B - 359 78l
g 274 V18 e UE 29 JYAEE A
goae dols 31 A3go 23 IFHE, F
Ro|Z{colloid) <] FAGEIS} 22 FAAHZ 7
AL 17 gFe] INZE Aol Er7te AAo
‘:}_.14)

o] AFNME & AFFAE o&3t] Myt
A HAHE H/FE 287 AT 9% By
£& ggsle LZvlelAMe Azbolt B (ol
fired boiler) 52 94 AEFE AAE & F A
o 88 AEsaa stk @A A9 e
E 2939 dAERE AL st dFrt
Ao o 7x FAEE AEHT Y3, F F
ofgt MutaAg R AAE 9l &0 B8
AHEE d7 glon, HRE Edse RdE F9
AERE ARY F AT A7 A9 Ye 4F0]
IJEE o] dFdXe 25 JgA a3
AugFuleA gEAFAAN F7Y 23T
pAag 2 ugAy 2Eyag A5z’
£HAFANMY AFA O2FA(disc) 9 FHEH
FEsZA A Al AgE WFAE
AFo) Ynboz 7pyg Wol ¥EHE SS417FE

oM 2 oy I

o W PN M g

ARl o, gl SS4191M9 AAUAE 4
A7) 718l Hi= FFe Wt} w2 &,
fr2dsiel WE HHEAEAdY wE 7HEAY,
A2 & yize AR Zold o Auieo]d
A EAT B, ZAEY

olH3 AHe Hie= FAI AEHe Ao
25 seggolAe] fAEE dHa (impeller)
oA &) slulelo]|d AAEG, My 33790 ZEY
2 (propeller) A1 9] 24, T o FHA 24
ol &) AMYE(cavity) & FHANFIAM zle] A
2&A4g de 71719 AuElold HH(cavitation
erosion) EAlel g AEE &Y 4 AUk xg
259 AFAe] B4 w2 AY #HARHE
Helsly Hyd dB8RE AALEE A7
%o ggjg 7uigich

2. AYdy ¥ 3
2.1 Mol 828 Y x=

211 gX|Rel g Feo

a2

A5 (marine oil) & A9F4 yan#
Ef Z7ENE BYy d84, 24 d8H
Aup o) ZHE Z|AIR AHESEE #8FE $33)
I Utk olE% dgfe A/H(MDO)M HAF
Foll c127174x oty @A Re FE,
HZ 9 8y 52 27 Yok E=F Av 28R
(AAFEF 2 NIASEA T 8738 Y
Zhabg WEAL Sy 9 g Fo
Ao R & A2HF, AddUR, AR, 710,
BENR YRR, AR, FER, BAR
g J8l2 F UUsiAT @ 7)17ig J)Ee] 2E
HAx, AxAF ¥ /F5H 52 7L Aok ol
3 fFE A% o R ZE Ao 2= 74
3 B .ok A 58 5% € 3%
dM9 F4d Fo] 7l¢d9 HFY H T3 EF
H WAlf(bige o) E H& A$7t gtk old @
WA KE FEEG6 g8 Bel€e 2 7§
o €8x #93ay A/Rag of, AZHD °F
9 718 & FE ##(waste oil) 82 sl &84
Froll ZFAFIT UTh

M8



312 . HZR A8 A A30d A6s 2001 128

EF AR FEF 7Y AY Fo
Hdste gAE 53 A&F YA (SFO) & 3
I, £8F AA7AAM 2AY SHAE FER €
HA(SLO) & AT, Afe £AA/RE TES}
T AvEts &3 AMde A4t g

2.1.2 22 ZS0| 2/t Fu|EfolM2 wao|E

ASTM"®ejl A 1977d0) AR skT, 1992:d4) A
A% AEFE G329 WE AYAFE A 29
A4 £v ¥ Z(piezo) FHARS] AHHEI 9
8 dA"H FAEE AeAge E(horn, d¥ &
ZZolgt Jt}) 02 FEAZL o] E M
e AEHY 9Rg dFdA AFAZHE dHe
ANulEl (cavity, F Aulele]d)o] dAsty v
ol AAHT} wEky AJEH gHdAMY FXF9
o] FUYZEHEE ZE T ZolE HAFH
ZAo) AlFHe FHE A FA UAEE
oo} @k,

FAG FEA OAZR SelN fATL A%
Te TAEE WA Hol GA Aol @ @A
Zrach RolAl® 7] ¥ (cavity) 7} @A stEH, /%
o MAzACZE A [FFo| 4F AdHde
o8 Heoz HFyg + Yot

)

Py 2Pgr— APy

&71M, Py 4A E3F7I4(R), Pgr: AA
9] A(h), 4Py YSHHF ()

E=F AuHeld #Hidel g F8 JIAEAME
B4l g4, ®HxE, gAY A & Fol
AR, £ AA9 FrY FE, EUAY, YA g
8 ZIAZ Fol xEFoloF AT, FuE o)A
A Ao 2 A AQAEE IFEHY 71EFHY
Fx944¢ Ayl F(cavitation number) K

2 v £ g

Pog— Py

K==V

A7, Py, Vo @ FEHAM S A4 K5 o,
Py e dxg S

FHulElol 7h 3] W AuEls THEHA
g s AA HYE e EMAEULERE o
@it BAHe s &% vvidA " dvy
22 F74E 1€ Aulgeld 71 FdHA
goolgdE o bR 9ol e F YLeEBR
g AreA JAME HFse 2@sith a9
FAFHTE BA A4 i FARA I
szt e wE E A9 IAEE 3A se
o] 7ttt Al@AFAAME AIFHY FgHR &
of #F3ke WAk fAE AL glow, AER
o] AR AHe ANPARA W odE2A e
hai=g

213 280 MSA g9 TEM HEFQ WA

o R

e

AR &9 AFee QX FARPA
A3 RFR AE9] I wE F
#aste A7 ol g3t Ax U
olo] wi} LA vz Av|Ee] E#E
o aZ(EE AHY ANNE Asd AYde
ZEE Sl ol wAE g A& AHelsw
o5 2t

AE ANFTFE o AAEA THA7ZL, @4
HA G whARG oA Z& X (Energy flux @ D

@ ot by

ox - do
go rfr &

L

I=22%F0cA? erg/at - s
2 BA 2 F U B HEI(PrdE
P« = 2nfocA

2 Jehd 4 9tk 9474 £ ASS, o GUE
crAze 84 0 A VL e,
o) W £AEE(RIE &A% WA(SA WA
AR (B)ol HlABGT RS e 28

de F Ak F
E=IxS=%1f ocAtd*

a8BR, ReffAd?
AN de £4%e A7
g&ze] AAE AF @
3 A%(d)e 2H3
& Fasan”

£ Yerdn, gk, &
3 AEH(

AZ(A)E HNAN 4

K o



253 AFAe] dEAF o fejAfe] FAEHY € g2z HAP 313
Table 1. Properties of each oil environment to be used in experiments.
Specification Kinematic Specific | gy ch point | Residual TBN Viscosity
of oils viscosity gravity (C) carbon (mgKOH/g) index
(cSt @40°C) (15/4°C) (Wt%) g
NFO 437 0.923 93.8 0.05 - -
NLO 1114 0.889 252 0.36 0.60 98
SFO 755 0.965 123 1.74 - -
SLO 152.7 0.922 240 450 1.80 96

22 MENR 8
2.2.1 AERE 84
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A g #F(new lubricating oil : NLO ©, 30072
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Table 2. Chemical composition and mechanical properties
of §s41

Chemical C Si Mn P S Fe

composition| 512 | 029 | 059  |0.01]0.01|Balance
Yield

Tensile

Mechanical| strength | strength Elo?‘g)ja)tion
(%
properties | (kef/mm®) | (kgf/mm’)
42.4 258 32
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(b) Disc

Fig. 1. Schematic dimension of test specimen (unit : mm)
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Fig. 3. Comparison of pH value vs testing time in marine
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Fig. 5. Comparison of specific gravity vs testing time in
marine oil environment.(oil temp. : 25°C, amplitude : 24;m)
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NFO-(Q, before testing [
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Photo. 2. Appearance of microscopic homogenizing matrix vs testing time in NFO and NLO environment, (x
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SLO-@), before Lesti

Photo. 3. Appearance of macroscopic homogenizing matrix vs testing time in SFO and SLO environment. x5
times) (amplitude : 24pm, depth of hom disc : 3mm, fiow velocity : 10ml /min)
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Fig. 6. Ratio of weight loss rate vs testing time between
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Fig. 12. Time to max. erosion rate vs depth of hom disc
in oil temp. environment for SFO. (amplitude : 50um. oil
temp. : 25~85°C)
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Fig. 13. Time to max. erosion rate vs depth of hom disc
in oil temp. environment for SLO. (amplitude : 50mm. oil
temp. : 25~85°C)
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