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2. #tE#HE

2.1 Picm#

FALBRRE &0, SEEAEREHCKE Mz 2 <A Y 5 v
R Ui d DT, By EFE L 2> TEOPRAK2 S
BL oMb AR L, BT koFmmyroiL Tv
BKAHERS D B, 74 —EABBORE L LTE
AT s8e3, Wt gk BSkiEounFhis
MENBERTOBEEZDNEDT, 2 Tl kg
TR L7,

2.2 AeEoNE

FALBB OBLE T BAC, AR, R, WistiRE
5%, Ix¥, audf FIN, sEOFAFRLEELD
TERHDY M, TITRRLMEIsy R EAL
o

PEURBHL, ~— RO ML BEMEFEH L,
FRERO—BHREFE 1 KRT, BREOFLLL, Zh
B OB ¥ 2 BEMCHLHL 1 wtdd in 2 #H L
B®, HEEDKEML X EETHZ L Tfiin-Te, K
SEMRTIERBSEC H5 5 K O EEHN 02550
wtdg & T 10wtdg fEiC 6 BRI EA TS, 25 LTIEBIL
A R O BEM BT EO—FI% K 1 iRt MPOh
WORKONF T, FOERIT 1 ~10m AL T

1 SO R

Specification of fuel oil for tests

7 B H B oW | B E
Jod # 15/4C 0.8361 | 0.9182
X It Ll Gl
5l P J=4 °C 95 79
¥ B @30C cSt 4.19 72.4

@50°C cSt 2.68 27.9

bl )] )=t ‘C — 10.0 7.5

4 & 4y wt9g 0.57 1.96

® O E S Wiy 0.12* 6.30

* 2 vol% 0.02 0.04

v ¥ v IE K 55 47

B % # B keal/kg 10,280 9,930
8 B ‘C

7/ =4 207 131

50 9% A 277 364

0 9% & 329 —

9% % A 346 —

* VL1096 ERIM DR E IR FE

# 3% (1982)
%,
2.3 AMHoRER

FULBEHNI T IR L e K iy B 8 X

b DT, TOFERARRELDDTH S, FULRE
D TEE WY, SEE L YUY —-3IvSy Thic
SEHE. DD DY, BER, KONIEESEEL
TRKELRHKREE LD, BB T5HE
b, Bt AkDz <y o VIZEALARER L
NITEREITHEEYECD, 7Y —I VY7, F8BLT
WA KOS EOER T LRSI 524, KT
BEWCESLTIE—LRWTRTOhiEE T3
BETHD, B, BxORENE—THZLEL=E
W ESELER L €, BEIFEVIfAET5
BETHBY,

7 —EABBIT AT D FALR B SRR TR A
e B, oA MERI DR E R H
D, ELBEY—-CRAIVINTZY~I VI ALK
BE, FE U TR L KB KRR ORE
BRI X N A FTREMEY B B, T CER LA
PEE A AV Y VSRR, ik LIcREEC—E R
I BB X A% (BEEZHN D EE L DR h D
L) LEBASBRRABE I BSNC L H, By A
AL, BREXE2, R2KmT,

FULBEHOBEIHEOEBE bV -3 vy
HL, ZOWMyORFEBRITMN0% LD BT
KPR EAEFEE L kb, —HALBERTIIR
MoEBE & bRIERO KRS EFRCBEIMAREADR
Bh, KYRLErABR L CEELTBYEE L~
Ay e VIVBbRD, L, B 88X
LERERAE U TWBZ ENEB LI,

X1 #HA#H
Emulsified fuel
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Changing of oil/water ratio in emulsified fuel

BT vol%

N #5BRE h
\\\\‘ BB b 1 5 24

~ $v 7Y
A~ \\\;@%M}% moE R K | E|P R K | EF HE|P R B
B i KowinER 10wl 0.5 5.8 41.8 0.5 0.3 42.4 0.2 0.2 48.5
B gk KO%mmE 20wtdf ‘ 0.4 12.2 42.3 0.3 14.0 49.6 0.0 0.2 50.9
BEH KoEHMER 10wtd 5.9 &ﬂ 5.5 6.3 6.1 6.2 6.2 5.7 6.3
BHEWM ASWHME 30wtk 24.9  28.0 317 27.7 235 32.1 256 28.9  36.4

e BEINCRT 5 hb0ERIT, MEOHE,
FEX L BEMPOT A7 > 47 v ORI LI D%
vk lLicboltBbhb,

#re peps
PRI, SERTELFArF+—€41DVA
—8afl, 44 7 AGHHSRETAEERNLFERL

too BWBIOIERSY KILFT, MABHEOTHRRK
STz (13 EEBEEC BT 5,

KRERAE

B, BEWMFhFRC D KROHMRY 6 BHE, &
1o omEles LT, AR RO 8 PS{5.89
kW) o % UABFE 45t C25, 50, 75, 100, 110%ic X b
EERITI o, BELEITHENE, 100HETY- <
hLEEENDE TR, | HHEEEEL TETORE
N—Brinotck z ATHABRECY I EL, HEDA
FeEHhe TINEREEEL, FA07F—¥NREELR
& o ATHERER L, MIERTHROBEDE R
i, BRI b B e,

EHKEORER6SCIT, EEHMRER6CCATHC

3.

4,

water, /Ziﬁ
Gas oil+water U WeF)
s N N B 2
Jowt% R
S0wt% o R

5hr.

L hr.

10 min.  30min. 24hr.

B 2 A EmoRES

Creaming in gasoil/water emulsion

b b —ERHE L,

BEEBEBE DO PRRHE BT AL,  EFEEET 10~12 deg. ¢
H#E e D T10deg. —ETHERE L, T & 115ic50% L
100% AT D\ CTHE R E 42, 5deg. 3D F % T, 17.5
deg. FTF—4% L o7z,

MEFA P LOFEAFHISBRRORAD TH D,

PN BB EERB NIRRT 2 A L, &80
BEECRAESERAV, —8e 7 v — AHRIBEY
BEH LTz, BEIERENCROT A, — SKEE RS
LyvrumAa—FEAvic, IR ABECIIRER
AT -7 4 —F xR, BERA AT BE Ry
A oitiE R R L,

EERIEINC T »fctesd, PARIOMBIT oo
oty ZOLEOBEID ) A AORIG BHBEILFI50
CThot, fnl, BRERHDOZ LEIKDOSEERE <
o, J AAAODA ML~ FPIsHTE THRELE,

KARMBOKR

PSR E % 10deg. B.T.D.C.—E & L, Afx ¢
FA—BRE 5T, HASEGIRC L 5EEMEOEL
XL FIeTRT, AN EEFOREOEGREIEOBI TS
Do

5.

# 3 HHEBIOXER

Test engine

| SRETES AT —EL

S 1DVA-8a
¥y v AR 1
¥y v g E 110mm
17 = 150mm
B & K ‘ 900r,p.m.
H 71 | 8PS{5.89kW}
YA b VvEE 4.5mys
SEYg A & E S | 5.61kgf/cm? {549k Pa)
REZEER TR
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£ 4 AMINGORE

Load and mark

£ 1 Load i 110% 100% 75% 50% 25%

it % Mark O A O Y% <

5.1 MEHERE

PRRHERERL, IR BEEZELF[EBRBORIC
X AEE LTRDI, BT, KORREER L R
BORBEOETIXEERL TWL,

BHMOSHE, M30X5KIEMROEME & i
REIEBRRILET T 52, EARTIR10~20wtd%, HE
T T 30~40wt% O L EH TR E L TUEMNCEL 3,
10094 ATOBE, KSBHRMOL XD KRB R 214g/
PS-h{291g/kW-<h} 3%, KAEINER40WIE T i 204g/
PS-h{277g/kWeh} N L 4. 7% DIEF AL B AL,

—7, BEMTIY, K405 TEARTIADERN
R 30wt 6 LLE TREBEROETAALNEY, HATO
BEIT 30wt % FTHAL, FREETIIIIZ—E L
5, AEBOWHEANTIY, 100% & HOBE, KDER
D & ZIIREBERAIE S 233g/PS+h{317g/kW+h) T
57 b DAY, KRS0t 96Tt 203g/PS+h{276g/
kWeh} ~ L 12.9% ORAVDBALN S, Bl BEHKO
HREHKBOEYER T, FLBEHZERRLIE
fE L¥ b RIFBEER T A TE,

300
280} &
260+

240

O <

220F ©

o
[¥e]:]
&

200F

Specific Fuel Oil Consumption

180 J. L l L L |
0O 10 20 30 40 50

Fuel” Water Ratio
( water
Gas oil+water

B 3 KR L REROBER

Specific fuel oil consumption

wt %)

5.2 BIREE

SRR, BEEEXNC—ELRI L5 ATS
FEE, BEBEL TR, BHOBHS, R50X5
CEAM TRASEMROMINE &L bTETT 54, &
AROBEEHE HELLIDV,

—7, BEMTIE, K6DX 5ICKSTHME 0wt %
FTETLIAMETIIZ—F LD, BEMTERE
LB, BREABCORBIRENE LS
A4 10096 & T CIRKDETHMD & X D432°CHHKFE
IIER30wWt HTIIT2C~ & KIFET L, A A
FRR TR UTORE L > T3,

HEBEOETE, & UTEMIhikSORTES
I X VRSEENTIGHIh A Z LR X B, BRER
DETCAbR S HEHEREOHEINC X 2BEKIBEDER
DRI —FEETNHDDEELLN D,

5.3 PHERE

BIROBEIL, B 70X 5 AKSTEINR 50wt 96 THE
TERENEr L5, 40wt ¥ TIREEELRE(LY A
SR,

—7, BEMTIE, H8DX5kSERNDEARK
REICIZEHERE DS, KOTRMROMME & Tk
B ET LT 5, SO X 5 7/ SR BEMH
ERT L, ERETREYET TAZ L \REEL
b, BEROELPHSREE, BHERBEO LH%EL,
I U COKSHRIBEY 7725 &, #Blo X o

300 -
§ 280Fo° ° o
= °© °
E 260}
(%)
s
©  oa0f ® v
5 L3 ’
o o o v
§ 220 - A sl v
L: (:J I pe:
& 200f 8
D
"%' IBO 1 ] 1 1 H H
0 I0 20 30 40 50
Fuel”Water Ratio
( water wt%)

Marine Fuel B +water

B 4 KROGMELHBBREOHFR

Specific fuel o0il consumption
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-~ 500
e
QL 4 a © o
2 400 N N i -
5 o e .
g— 300} o 5
Q v v v
— o v v
8 200F o o o .,
B io00f
2
x
fNE] 0 i 1 ] [l 1 -
0 10 20 30 40 650
Fuel”water Ratio
water
(.Marine Fuel B+water w1%)
B 5 AKOEINER & HEREE OBSGR

Exhaust gas temperature

WKL L HROBEMOBSIUENT 5 & &b, KFPT

PREED R T BRI AT & ORICKE A ARG
(C+H.0—CO+H,—28.1kcal/mol) 4 U, P &

NHAADENBITERDEEbR S,

5.4 BERHAHT

PABBIOEES # ARl h, KEBEROTM & s
BEEMEOEHEE LT, 44 vE{bW(S0x), HRM
ety (NOx), —B{LRFE (CO), RERRILAR HO
RBTORD, T4 —EABBITKIEE KBRS & B
b, RLERR1 M EGEEI WD Y, BT RTEE
BERC X 0 U BCOLHCOEHIT AT\ 2%, REERE
PEWHBRhOBE A MIL CAEL B —<n
NOx OEHIANEL 7%, Fiz, SOx OBHHER, ¥
FDL A YHPTIHTHAIL, BEEDO HWEC LS S0x O
{ETFEEIgC &Y, 85 T, 2 2 THNOx, CO, HC
COWTHETIR > Z LR LI,

10
8
Q

2 6f, 3
€ 4f * a0,
W g D o

2 v v

OY I GUE - MY - S

Q 10 20 30 40 50
Fuel” Water Ratio

water
( Gas oil+water wt %)

7 KSR & BEERE OB

Smoke in exhaust

=~ 500
)
s Lo o o o

a
5 400+ - - A a °
— A
o
5 o o
%300_ o o o [n]
& v v A4 4 4 v
v 200r
3 o o o o o <
—
2 100
~
<
wt Ol i L 1 [ |

0 I0 20 30 40 SO

Fuel” Water Ratio
water
( Gas oil +water wt%)

B 6 KownE s BSRERE DR

Exhaust gas temperature

B AN DL, HETRMCEREYITRIZET
e otzo MMOMEBEICIT -t ic HBRLREITIC
BB TH -7, BN ASHEORKREIXICCERE
Lit ot K[BAMENWTC®, BEEEIX/ XAV ARQTS0
CLippRmE L (BEMOBE), W kEESCH
EHEE S FRCHE L0, BRIRUBEIE BE»S
OREE § BB EESOBRBEERENMEL, BHO
BAITADEE 50wtd5, BEMO L Xixd0wtdg Bl E
TIATr A ERLEREENEHL Lo, £
D BB 40wtY, BEII0WS THELHBY)

')TCQ
20+ ©
18+
16 -
{4+ a
o l2F o
x
s o
V2] 8 -é °
6F o
Ak o %
o o
2 ™ Q IS °
0 i 1 Lo oy [+ NN
0 I0 20 30 40 50
Fuel.”water Ratie
( water wt%)

Marine Fuel B +water
X 8 Koy » HHERE OBIR

Smoke in exhaust
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5.4.1 2XE{LY

BER A A0 NOx ORE ¥ —FILER (NO) il
LTR9, RIOZRT, B, BEME 1T NOx itk
SEMBOMME L LT ABET L CHh, BEDOE
WEATT ORISR 30wt ¢ THEHFMD & &
DD E T 5,

7 a4 =2 AN S Pet & h s NOx 12, RiBERET
TELKTOER LMENEE L TERT 59 —~<aANOx
HKESTH B, Binext UT BEH{EHBFCNOxDHE
HAZWDOR, FFNEEERTANTERTHI LKL

300( S
w0
250 © ¢
- (]
o
§ 200+ ©
a o
[s] [+ % v
x . le)
2 150t
®
100 F
50 4 L I L 3

o I0 20 30 40

Fuel” Water Ratio
( water
Gas oil+water

wt %)

X 9 KOWENELNOxEE OB &R
NOx in exhaust
0.10
008}
8
g o006 5 v
S 004f o ow
s ¥ ¢
0.02te °
O 1 4 1 1 1

0 i0 20 30 40
Fuel” water Ratio

( water

O,
Gas oil +water wt%)

K 11 KoEnEELCOREDRR

CO in exhaust

35 (1982)

LEBEbhE, BEMMEARMHE LTEELIEE
BPMRBELTHELD 7 o —x A NOX D HEL, E4h
B0 Loy, AIURE R ER T L, KOKRBH
X b kRBENET T 578, $—<a NOx  Ed
T 5, KOTEMEIADIe- & &, [ERATHTNOx BEMN
D, EEEAME oD HIRIC T BREES AOH
FERPRC I LR LB EELDRD, KGR
T LY D NOx BECETIEAT OBFTEL L
VLolk, 1A D OBREERE, DL, BBD XS
KOHIMT X B JGERSR B, BOFRIEE
CETLTREBBEOHRAAE D, REIMELA
BT HEENRBI TR LETEIR S,

5.4.2 —B{LRE
HEE A Ao COBER, M1, K120 X 51, 8l
400 r °
E o
@ 350 |
300F
O" ©
z e ©
o
250 F LS
[o] o
o A7~ [
a T
200 1 I 1 J

0] 10 20 30

Fuel/Water Ratio

water
( Marine Fuel B+water wi%)

(K10 KEEIR & NOxEE OBH

NOx in exhaust

0.10
0.08 | a
3 & = v
s 006} c 8 o
S oo4f ° s
(e}
0.02F
0 1 1 J
0 10 20 30
Fuel”wWater Ratio
( water wt9%)

Marine Fuel B+water
K12 KOEME L CORE DR

CO in exhaust
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FRARS XOBEMTHAND & FI3, KIGMRD
BNE IR ABICE D, KT, FLHE
B EH L CAEORE L » o B AL COBEMET
T30, HEEEEED X 5 2o/ BT, EE LTV
2 KTHEBAT { HAREFRLE e, FlOKEA 2
FINie & b4 Ute CO D—EAse L e h 2 AN
HHIEIhaZ ey, BEXAERTS 40 & Ebh
%,

BEEYHH L UEARO & 213, KIEMEDO D
WEBSTH ) EEED CORFHRL T 5, Zhi,
IR IVE B R 2 BT 5Bt Do, T5E
ST LB COREL BRELILLDEEDLRS,
5.4.3 KRBR{EKE

e A Aho HCEE AR 7 a5y (CHy) WBRBELT
13, H4cRT, CO & Ak, BB & BEH
DS AR KRR I C HCBER 2% £
BB, ¥, KOHEMROSGBEMIC X HEAN
SEERFRC L ESREO HC 2 HE LT\ 5%, KaxENL
FBE, BB X 5 RREE O ERIIAHEAT B,
WHENTRIFEECHE L TRHIIR S Z L2, B
B RIS RBETRE DK T Db, BaMERHD—
MHAFBREEDOF FTHHIN S Z & Wit X b HCEE
BERELELO LB, BEMEBR BT HEAR
Fpit, M4 TLEHOBE & B RTEME 20wt %
FTRBROMEN L LN X 51T, TR X

300 .
@
250 +
o
o)
200 o
=
[N
9_ A
150 o, e
(&)
g
T & ©
100 o
50F 5
O i i L 1 J

0 I0 20 30 40

Fuel” Water Ratio
( water
Gas oil +water
X 13 KeriinER &L HCHEE OBtk
HC in exhaust

wt %)

3 HC SRR IO LEEZ LD,
5.5 RXEh

BRI TINBE BT DA v o7 — 2 BEDO—H % F15
R, ASEmEBOMME & LITRE ORI ERENK
<D, FREENGHE N A DWENE KGER
PEL 70D, EEOEETIE, FXERIZ0.3~3ms®
xR T AR, E16, HITO X 3 EHOBE IR
FINE40wt %D T, BEMTIZI0WE %61 LTI DfE
L Do

5.6 MEEAREED

BEEENEEEE, X8, 19D X 5 F GBI
Mok X 2 TREGEREORE MO, KOTER
ROMME & PC EFL, AFCEN ERELH D
T2 HIKATRINE 20~30wt 96 LI ETIL/ » 2 v I FRAE
Uh, Linl, BHAEANEDIENRS L, H152H %
DL ALV LA BE TR HROBRIFEE
REHHA LB kT i, RESAESENR
¢ A+ VHEEOEEAMEO—TRERE, KoEME
30~40% % v — 7 & UTRBIMET T 5,

57 & &
FikBEE 2 4 7 DN EREBRC B\ TR DRI

300
O
v [ed
250} -
<
o <a
200} ’
E .
& ° N
150 - 3
g o 2
100
8
50
O 1 L J
0 10 20 30

Fuel”Water Ratio
water
Marine Fuel B +water
H 14 K&ripnEg L HC B OBR

HC in exhaust

wt%)
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KTl o e fr, 10096 ARO L EBHTIZ4.7%, BE
HTIR2. 9 DBBERDEHEM B LN, 7 a4~ L
REC A AL R T 5 2 & T, BERDERIELR
HEHELTROZENBITHNEY, QR BEFD
BTSRRI INS LT L 2 AWM By
g, b KBEKERDRC L SEEOMMEL, OBED
Wine X 2IBEOBRIIOHS, OEFOEEE DM
I ABERNNDZEZDE ZALHE, OKDOEHK
X ZEFHORTELAFROMKR, @B IGELDHM
CX2FRAREEOHEN ORMBECETH L T
WROBI T X ZEHBRDER, DRFEREOKTC
X BREEROBMBEOME], ®KTORRICI LR
ADEAEDHEM, @FDMHEILFHIRIG, —HHk
FHEBEELHMEE2EBRE LT, KORBBBWCL S

BB IC DI DILRBORABEDE T2 5T b h
5, ZDL, ¥4 Jick THALBBHER I X 55
HEOENEZR T3 ODOKELERL, 74 —F
MBEOMBESEO X SHBET TR VT
LOFOLHD, QEZFOBHNHLOEHEOHINC X
DR L OEMOBEOEMY, FREZEL 1 T 0N
BT VBN E B kv, 2T, FELT
OLToHECI H, kv ZrkHENKIENE
AT B pEHBEAERC ST d b b,
PR ER L Th LMz e, SEEOH
ENRINICZ R I DBRERMET LI D LB bR
B,

¥i, BEMOBE, KOGINRO L X2ZEA
R CHHERE T, EAMTIRCOPHCEELALND X

70 T
60} Fuel”Water 4

5ok Ratio Owt% 1 10wt %

40f 1
30t +
20} +
1o} +
o] |

(kg cm?)

T T

| 20wt % 4

sof 1
5ol 30wt %
40 +
30F +
20+ +
1o} +

Combustion Pressure

0 i

Load {00 % Marine Fuel B

Time 5ms./Div

R 15 AALBEMOA v oy — 5B

Combustion pressure

Ignition Lag (ms)

o od o

3 B © e
< v w
=} o o

L™

L

2 Il
0 I0 20 30 40 50

Fuel”Water Ratio

water
Gas oil +water wt %)

X 16 AKoEmE L EKBEROBER
Ignition lag

- 0§ oo

~J
1

[e2]
L]
&gx ¢

Ignition Lag (ms)

o

goa o

N

Hy odao
o

L 3ao

Il 1 !

0 10 20 30 40 50

Fuel”Water Ratio
( water
Marine Fuel B+water

wt %)

K 17 KTHMER LB KRR OER
Ignition lag
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oo 10r-

5 E

N

[3]

& & 65¢

CV < <

8 v v

k7 o =

3 60 o v o o o

c > g ;

(@) > a

g o i

% Q

= 50 1 ! 1 i ! 9
0 10 20 30 40 50
Fuel” Water Ratio

(—water vt o)

Gas oil+water
KRR L RIRERRSED OB E

Maximum combustion pressure

X 18

SICRBERIEAVE S, BIRMSRV Z Lo X h IRER
PEWERRL Cotcles, Bl < BRI X
LB EOYHREIKRELFEbhicb0LBbh 3,

L L, KOO X 2BEOHET LEEND D
KOGEMEBELEAT 2 LBHORBEOET AL BT
8, REEOTRIEET S, LOERALEM OB
B, BATTIADEME 30~40wt %51, EAMFTIX
10~20wt% 23k, BETIZ40~50wtd DETTH

f)ﬁ‘.o

6. REESTEOCKE
KOTMREER 1770 5 &, RS A E O0E KB
AL L3 0rbbd, RFENHIERLESZ
DY T B, BEBEIBEIND, REESNEY
BLUT BT HRBBEOUEN TR 5dDEEL
WOEBRE Tl otz, Tinbb, BHENCELZED
10deg.B.T.D.C. #:517.5deg.B.T.D.C. ¥ 2.5deg. &
CEbE ¥, EAR (100%, 8PS{5.89kW}) kL{EAH
(50%, 4PS{2.94kW}) T2\ TKROWINERY 0 widg
50wt ¥ T LY, EER TN, BT
X ORERERT, KROTME LK+ OFLTDRERIL,
EH5DEITH D,

70

SRy
5 €
w O <
€3 s &
o x B ]
S : 8
§ e
_g 60 T e s o
o (o}
(&) ) a
€ 55+ ° ¢ \ o
E o
P
= 50 M i ! ) 1 |

0 i0 20 30 40 50

Fuel/Water Ratio
( water wt%)

Marine Fuel B+water
® 19 KowminR e BREENREEIOBF

Maximum combustion pressure

6.1 HRELHRE

PREHE R LB R E O BR R 20k A3, Bl
OBETHELERIB LR, —F, BEMEMAR
BARSHEMRC b Y i, BAFTCIENCEY R
BB EPERNPEAL, AN TIRI2.5~15deg. B.T.
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300 300 300 300
[ Lo s0% Load 100% Load 50 % oI Load 100%
s 280} Gas Oil oggl ©as Qil 2ggl Merine Fuel B o001 Marine Fuel B
E Q
§ 2s60f 260+ 260+ 260}
5 e B '
O 240} o o o 240} 2408 5 ¢ % 240}
3 o 2 ot B : ; ° °
& < @ o v o
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Injection Timing Injection Timing Injection Timing Injection Timing
(deg.B.T.D.C.) (deg. B.T.D.C.) (deg.B.T.D.C.) (deg.B.T.D.C.)
X 20 BRRHESALE & RERROBE
Specitc fuel oil consumption
5 300r 440 300 440 -
£ Load 50 % Load 100% oI Lo 50% °  Load 100%
£ 2gol Cas Ol a0} G Oil ogol  Marine Fuel B 400l Marine Fuel B
~ a &
& Q o} s o
S 260} 400} " 260F 2 * . 5 400} I
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— A v . o 3 o
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Exhaust gas temperature
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41 14 14+ 4+ . °
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w 81 v 8 a - 8 o ° 8 &
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® 22 PORESIALE & PHEREE ORI

Smoke in exhaust
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B 24 BORPEEHTE & RIS PR O BAGk

Maximum combustion pressure
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Burning of Oil “Water Emulsified Fuel on Fishing
Boat Engine (Part I)

By

Ken’ichi OpA and Toshio YAMADA
Summary

One of the results of continuously rising oil prices in the last few vears has been
increasing importance to reduce specific fuel consumption of fishing boat’s engine
and to burn heavier low grade fuel for saving fuel cost.

Oil/water emulsified fuel has been taken interest as the method of reducing NOx
emission and making better combustion on the boiler.

So, for improving the performance of a pre-combustion type small-sized fishing
boat diesel engine, emulsified gas oil and emulsified Marine fuel B were used (Marine
fuel B: viscosity Red.l 200sec. at 100°F). A range of oil/water content were chosen
from Qwt% to 50wt% at intervals of 10wt%. Engine tests were undertaken at 25%,
509, 759, 100% and 110% load and compared engine performance for several water

contents.
Figure 3~24 show the effect of oil/water emulsified fuel on engine performance.

The emulsified fuels are able to reduce the specific fuel consumption and emulsified
Marine fuel B can obtain specific fuel consumption almost the same as gas oil or
emulsified gas oil (Fig. 3, 4).

At high power the emulsified fuels fall the exhaust temperature (Fig. 5, 6). The
emulsified fuels reduce smoke in the exhaust and emulsified Marine fuel B are more
remerkable (Fig. 8, 9). Results of exhaust emission analysis, emulsified fuels reduce
NOx in exhaust but increase CO and HC (Fig. 9~14). Combustion pressure at several
water contents show Fig. 15. Emulsified fuel make longer ignition lag (Fig. 16, 17
and increase muximum combustion pressure and peak pressure obtain at oil/water
ratio 30~40wt% (Fig. 18, 19).

Using emulsified fuel we were able to make better combustion of heavy low grade
fuel on small sized fishing boat engine. But we are not yet abailable the bad
infruence of water in fuel for engine parts for example corrosion of fuel system. So it

is necessary to make sure the effect of emulsified fuel for maintenance of engine.



