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Summary

The main object of this study is to develop a system which will provide a more
efficient fuel saving measure for the current fisheries industry situation caused by
the increase of oil cost. For that function, the developed system has been verified

using the medium of blending oil known as the MF 30 class.

With the detailed MF 30 class condition for the ship’s engine, NOx(Nitrogen
Oxide) emissions and Sulfur contents had been checked whether it met the
International Standard or not. A comparative analysis between the operation of
M.G.O. and MF 30 class had also been conducted based on an analysis of oil
composition and soot level. Moreover, this study intended to forecast specific
amounts of residual oil and soot level from fuel that will be beneficial to the

engine running operation.

As a result, It was confirmed that MF 30 class met the International Standard
for NOx emissions and Sulfur contents. Oil composition and soot level analysis
showed that it is acceptable to use MF 30 class in condition of proper engine
operating and pre-refinery treatment. In addition to these results, it iS necessary
that this study continues examining lower quality blended oil than MF 30 with a

goal of expanding into cosat and inshore fishery.
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it 3-1 Effects of heavy fuels

Prafertivs Frsent Frtye Biffect un engine
H.O. H.O.
Viscosity (Red 1wt 37°C 3500 5200 Ineveused fuel heatdng
Heating temap.) pumping 5 65 veguired
centrifuging 95 05
injection =120 115150
Density ac 15°C .98 RGN Water elimiiation becomes

o ditfioult

Pour point “C A0 A

Noxious ¢lement Fourdisng risk ol compenents

Carbon residue Y% 6-~12 15-22 Incrensed combustion delay

Asphaltenes ¥ -5 To-1% Hared wsphaltene produciog
haed particles
Sofc asphaltene giving sucky
deposits at low outpuat
fricreased combustion debay
with detectve combustion
and pressure gradieny
HICreases

Cetane number S50 2hH) High pressure gradients and
starting problems

Sulphur % e i) Wear of components due 1o
caryosion below dew poing of
sidphuric acid {abow 150°C)

Vanadium ppm T} F20-00H) Buraing of exbanst valves
ar sthout HO0°C

Sodin ppm 1895 gy Lower temp. in case of high
N vortent

Silicon and alumivinm Wear of liners, piston

(CUF slurries) growsves, rings fuel punap

andd injectors
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A MF30w 28F<9 dav oA st nhe} s
Astel a9 3-3% FzetH 60~70C° HAER 7tEsl T Aol AFsit. F9
H)Fo) F7steE 7Y 257F Sevbal i 24 sl FUketE R A o
Aol Aasttt ® 3-32 TF] 54L& BT, ofHTd &9 dld THE
2 Agst A BE Ala"d a9 3-1 2 3-29F o] Aok st A4 A
TE(53 A9y ol A5t eE )% T AR A Fsior st

3t 3-2 Cleaning recommendation
Property Units Max. value
Water % by volume max. 0.2
Solid
particles ppm (mg/kg) max. 20
Particle size Micron max. 5
Viscosity cSt Range 12-18

3 3-3 Guide for Heavy fuel oil

Property Units Max. value
Viscosity cSvs0*® C 700
sec.Redw/
100° F 7O00
cBY100° C 55
Specific
gravity (at 15° C) 0.991"
Filashpoint R =80
Conradson
Carbon {76 weight) 22
Asphalt {Ve weight) 0% of CCR
coniaemnt
Sulphur {¥e weight) 5
Water {Ve weight) 1.0
Ash {%% weight) 0.2
Alurminium {pprm) 30
Yanadium {ppmy) BO0
Sodium {pprm) 30% ot vana-

ddium comnternt

~55,
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ADPIoX. viscosity
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Temparature St ;Q:
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~ IR -« -
150 \\\\ omakpreheannghmn \ym\\ % 12 53
N o
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E 36 YA B AAgHE FRAdEF FH(CIMAC)

CIMAC X & DX DA DB | DCV | Aty A=
s4 ool |
; = . . B ISO 3675,
mit/s? 0 | 550 | 6.00 | 11.0 | 14.0 ISO 3104
40CHMNS EXRE
HA | 1.40 | 150 | 250 | 4.00 ISO 3104
oI5 A T A 43 60 60 60 ISO 2719
HEEH C £ Y - -6 0 0 ISO 3016
c=N
HEEH C X - 0 6 6 ISO 3016
253 c? 0 | -16 - - - ISO 3015
10%2]
=2A | %(m/m)| O | 0.30 | 0.30 - - ISO 10370
maes | WHIIS
TZEA | %(m/m) | ECH - - 030 | 25 ISO 10370
5= %(m/m) | =ch | 0.01 | 0.01 | 0.01 | 0.03 ISO 6245
S WzEn se? -
NS HEY %(m/m) | Z i - - 0.10 | 0.10 | 1SO 10307-1
o~ %(v/v) | ECH - - 0.3 0.3 ISO 3733
=y E A 45 40 35 35 ISO 4264
25 . - ISO 8754,
= %(m/m) | ZICh | 1.00 | 1.50 | 2.00 | 2.00 S0 14566
= ng/keg | EOH - - 100 'S?P 154051977
w20 5+a2 2 mg/ kg ES[u! - - - 05 ISO 10478
SHABHIL ol B g vgs A AL HEs] Fasi
Imn/s = 1cSt
o] g = F9 257t 943t 16T7HA Wel7zkm 7Hd glo] Ab&3h7]o A s}
kol g Hol s|&stal Fre)r Aol F£Ro] ¢lg ol FIYHAE FHE AY
FE AP 8 o) gl

Aol e 2R By ole A e g T

o]
5% Agheich A el whep \AAE Ql7lw Fhoh
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¥ 37 O A @l ALgEE AR S 8 (CIMAC)
=8 | o9 s3] A30 | B30 | D8O | E180 | F180 | G380 | H380 | K380 | H700 | K700 “f‘j%g
ac s SO 3675,
Jeo | e/ | Hi0H| 960.0 | 975.0 | 9800 |  991.0 991.0 | 1010.0 |991.0|1010.0(,55 o1 o
0y 30.0 80.0 |  180.0 380.0 7000 | 1S0 3104
smg |
a0 | ™s
24| 220 - - - - IS0 3104
oEE | T |EA 60 60 60 60 60 SO 2719
o=x
“He | ¢ |m=a| o | 24 | 30 30 30 30 SO 3016
0= Ao 6 | 24 | 30 30 30 30 SO 3016
! o | .
%i (mjm) 20 10 14 | 15 | 20 | 18 22 22 ISO 10370
5z (r;f’m) 0 0.10 0.10 | 0.10 | 0.15 0.15 015 |10 6245
e % | .
BN AE T 0.5 0.5 05 0.5 0.5 IS0 3733
_ % |- ISO 14596
= x ’
HiLts | ne/ke | EOH 150 350 | 200 | 500 | 300 600 goo  [SO LT
ANSEW % | . IS0
SEM ey | 2D 0.10 0.10 | 0.10 0.10 0.10 o
Al ¥ .
Siheeo | mere | 20y 80 80 80 80 80 IS0 10478
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(1) NaH 2@ 2dA49 57
Ao AFEE AlBSE E 1471A o). Aad FaE 5233 9 A9
MF308 &%85 944 FA7](Purifier), M.C.H. ¥ Tandem(Purifier +

HL
M.CH.)E %Eslo] AAS = 2dA(A, B, O)F H78 AR 12T/ 244
TSA1l, TSA2, TSA3, TSA4, TSA5, TSA6, TSA7, TSAS, TSA9,
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ARG Azl 48E £AAE B 3FRelN, 4748 A, TAAB,
Sels 2QAC S Pk Wbd 2AAE 4 LAY AW Aol
Sy AaaA W e wade S4E A A Aow waat

(2) A=F9 24 54L& o5 2.
@ TSA1 : Purifier & AA% A&
@ TSA2 : =d# A H7}
@ TSA3 : =4 B #7F
@ TSA4 : =dA C H7}

® TSA5 : M.CH.& AAT A&
® TSA6 : =94 A 7}
@ TSA7 : =<4 B #7}t
TSA8 : =4 C A7}

@ TSA9 : Tandem(Purified + M.C.H.) 22 AA3 A=
@ TSA10 : =44 A H7}

@ TSA1l : =dAA B #A7}f

@ TSAL2 : =44 C 7}t

@ TSB1 : M.G.O.(4+)

@ TSB2 : MF30w <3
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#3848 A9 24

e SHE | SEE | SEE =]

#5 4z | @25 | @0t | @75t | Too | UEE) RE B oA
Sz sy | (esy | sy | O | O MV g
TSA 1 0.9187 | 110.1 | 30.90 | 13.62 | -2.5 | 124 | 0.18 [2.745| 2
TSA 2 | 0.9227 | 104.2 | 29.64 | 13.10 | -12.5 | 122 | 0.18 [2.722| 2
TSA 3| 0.9227 | 104.5 | 29.68 | 13.17 | -15.0 | 124 2
TSA 4 | 0.9227 | 105.9 | 30.12 | 13.30 | -12.5 | 132 2
TSA 5 | 0.9227 | 98.82 | 29.36 | 13.06 | -12.5| 122 | 017 |2.702| 3
TSA 6 | 0.9227 | 99.44 | 29.44 | 13.14 | -7.5 | 124 | 0.17 |[2.734| 2
TSA 7| 0.9227 | 95.84 | 28.96 | 12.94 | -12.5 | 128 2
TSA 8 | 0.9227 | 99.02 | 29.79 | 13.16 | -12.5 | 134 2
TSA 9 | 0.9283 | 127.7 | 3472 | 14.58 | -25 | 130 | 0.18 |2.788| 2
TSAI0 | 0.9283 | 134.87 | 36.41 | 15.21 | ~12.5 | 124 | 0.17 |2.784| 2
TSAIT | 0.9283 | 141.7 | 38.67 | 15.91 | ~10.0 | 140 3
TSA12 | 0.9273 | 133.9 | 36.09 | 15.06 | -12.5 | 124 3
TSB 1| 0.8493 |  3.180(cSt@40C) -10.0 | 78 | 0.11 | 0811
TSB 2 | 0.9243 | 98.03 | 28.90 | 1261 | 7.5 | 142 | 0.23 [2.700| 3
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Specific gravity(15/4 °C)
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The sample number
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A= A A3E deda gk A4 d Aged

TSB27F 7F4 @& £x)¢l 98.032.% ey, Purifierst M.C.H.2 A A3 A
FHol 294 BE &3 A 29 TSAllo]l 14178 74 =& k& Hola 9
vk %3 Purifier AA TSAL, 2, 3, 47F 104.2~110.15 H] =8k 38 Ho)
1, M.CH. BA1%-9 TSA5, 6, 7, 8°] 95.84~99.44% 7} @& £&& vehy
ATk weA A<l 25Tl A= Purifierst M.CH.2 <13 712 aa= Fuls
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Kinematic viscosity (cSt @ 25 °C)
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1 i

TSA1 TSA2 TSA3 TSA4 TSAS5 TSAG TSA7 TSA8 TSAQ9 TSA10TSA11TSA12 TSB2
The sample number
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(LleSt=lmm’/sec) #& 71Fo & -
g3}t o e E 3-4% 50ToA A A
aglew, a9 3-4% T g
Algade. 25T A 9-9F Fd3 KSM2014°ﬂ oAst g en, AlEfe AA
A AESMF30F E3/)2 TSB29 AAl & ZAAE H7be Al&EF TSA
1~TSA12& :ﬁ?ﬂ’o}oj' ZF 13Z7E 249
=AY Z2RE vega ok A4 " AsQ
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Kinematic viscosity (¢St @ 50 °C)
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TSA1 TSA2 TSA3 TSA4 TSA5 TSA6 TSA7 TSA8 TSAY9 TSA10TSA11TSA12 TSB2
The sample number
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I 3-8 T5ToAM Y FTAHE A AddsE Yeha Adu A d Algd
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A EQ TSBZ2RU = tha =2 & YeEU AT mepa] FARRES 75T =
UM 26C % 50T A$9 vl 7EA 2 Purifierst M.CH.2 18 714 53
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Kinematic viscosity (¢St @ 75 °C)

19.5 |-
18.0 |+
16.5 F
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TSA1 TSA2 TSA3 TSA4 TSA5 TSAS6 TSA7 TSA8 TSAS TSA10TSA11TSA12 TSB2
The sample number
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Viscosity (cSt)

Kinematic viscosity (¢St)

140 | =
# - : viscosity (cSt@25 °C)
: viscosity (cSt@50 °C)
- viscosity (cSt@75 °C)
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110 =

T
®
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ALY
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®

30 | b e B B g ® e B ‘®

20 |~
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i i 2 | 1 L 2 ] A 1 A 1 A 1 I 1 L | L 1 2 i A 1 2 I "
TSA1 TSA2 TSA3 TSA4 TSA5 TSA6 TSA7 TSA8 TSAS TSA10TSA11 TSA12 TSB2

The sample number
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140
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90
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0 1 N 1
cSt@25? cSt@50? cSt@75?

Temperature

e TSA11
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LA TR B M S B B N N et A H L B B S B e e B H B

a9 3-10 7 Alud A= A3t AF
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Temperature (
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Flash point (°C)
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?‘?— Al G2 KSM90300ﬂ gAst e, AlEfE A4 A A=
(MF30% &%-%)< TSB29 Purifier BA#¢ TSAlL, 7183 TSAlel %
AMAE 713 TSA2, M.C.H. Axﬂ °] TSA5, 183 TSA5HY ZAAAES
A7k TSA6, Purifier AA A2l & M.CH.& thA AAS A 292 TSAY,
T1e]il TSA9d =AAAE 713 TSAID 5 72HE BAs9y). dutdow
A A7bel o FE AA T LA YA L7 Uﬂfoﬂ A4 B ¥
CE M7 AN Efv AlgoA] A<sgl .

19 34132 FE AFE A%E vedla o AA A AlZ6e TSB27)
023% = 7H 2 @& veda, 1 9 yex A87F 0.17~0.18% 9 E¥E
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T o 005% A= A ZFHIE 9o EAA HIbel oF FEIE W
st gle How fdH

0.30

025 |-

0.20 |

0.15

Water (V/IV %)

0.10

0.05

0.00

TSA1 TSA2 TSA3 TSA4 TSA5 TSA6 TSA7 TSA8 TSA9 TSA10TSA11TSA12 TSB2
The sample number
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3.16.4 Spot Test
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3.16.5 Spot Test
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3.26.3 Av]AAA CASE 3 3.26.4 ¥ v 3J A% CASE 4

3.26.5 v A ALY CASE 5

LY 326 @A (50M)

(2) 1000 Sl ARzl

1 3—271— A AsE G dv)d Bd Ablow wige 100w o), ¢
A S0WIE Fojdt Alse] #Y ddu FUS G FYF Apdo)),
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19 3.27.1 A A ARA CASE 1 1] 3272 A @A CASE 2

0.1 mm
e

19 3973 @] A4 CASE 3 1%} 3.27.4 Av] AL CASE 4

19 3275 vl ZAALA CASE 5

19l 327 @ ZARA (1000)
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¥ 3273 dv AR CASE 3 1% 3274 AR A CASE 4

19 3275 v AAAR CASE 5
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o 127124 x 3)9 A85E wEJLh =3 AA Ao Az AR L MF30
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AulF oz st AS HES A9 gy g2 2ES A

D Az B4 dolA gz Ze4 44de vedle vF, 3%, %
4, dstde A3 A3, Purifier ¥ M.CH.Z %3t AAE E3HH9
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2) Purifier @ M.CH.& %3 3(S) A& AA azxte A9 §ldder, &
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Tt Aol digt AA e 2Zo® Jelgoy dxe 24 F3 2
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2 FAAdIY(2E 4-1)

H‘e'at
. ma) Exhaust gas
Air [ 13.0% O,
8.5 kgkwh - 75.8% N,
21% O, 5.2% CO,
79% N, 5.35% H,0
Fuel 7> 1500 vppm NO,
1 75(1n g/KWh 600 vppm SO,
97 Qo HC 80 ppm CO
3% 8 180 ppm HC
Lubel > 120 mg/Nmé part.
1 g/kWh
97% HC
2.5% CA
05%S l
Work

1% 4-1 Components of exhaust gas for low speed diesel engine
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gy 29l 4-2¢ Al of i # el vERY AL ok e 19 4-39] (a)® NOx
BA710) wiz)17bAs AFH Y9XE BHoFa 9lon (b= EXSA 240CL NOx 241718
BolF At

4-3-1 AR A L A ALY

D e ojds e Ajgd dgoldl

A
of Mol EE ojdon AEPY AWE Axste] oYgriEHor st

Ve FAAJARAT L 24 FFa2UTA AP DA sgon

1¥ 4-2  Photographs of test ship
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2) 33} 24500 TAE A7 AFL Hd-

Al A} -8 HU &= 1,100 BHP
Model 61.23/30-K 3} 535} 10 %%
3 4] In-Line MCR 825 rpm
3] H
T ¢) Idling 450 rpm
Al 2 Bore 225 mm Hfass 16.8 kg/cnt
Stroke 300 mm Z of) &gt 133 kg/cm (130Bar)
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4-3-2 NOx &4

1% 4-3  Photographs of test equipments
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4-3-2 NOx #+4

1) NOx =4 Azl

(b) NOx analyzer(EXSA-240CL)

719 4-3  Photographs of test equipments
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2) NOx

g = AL W 1
NOx : Hot D
1 A% 9y x - Hot CL
02 : Galvanic cell
5 =4 wel NOx : 0~2,500 ppm
02:0~25%
3 s 25 5 ~ 45 T
4 S5 AlZF T90, 30 =
- 3-89 2 NOx : + 2 % FS
(Linearity) 02 :+2%FS
6 Eap =2 + 1 9% FS
7 HE& A + 05 % FS
g e 10% CO2¢) ojgh
NOx2] 3% o} 3}
9 2a 7a NO Es7~
(18]1¥, 7 atoms)
10 A 300 x 311 x 200(mm) W.HD
11 A °F 11 kg
12 ofFE 1 =9 0~1V
13 Y AR 250 VA(E A A& A])
14 Ae A 100~240 V AC
50/60 Hz+5% +10%,
15 Maker Horiba
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3) NOx =4 dlolet

i 4-3 NOx measuring data

75% Load
Test samples 25% Load (ppm) Remarks
(ppm)
() Sk
1 A HFMGO) 1133 (1121) 955 (931) }
T WA 54
2| Mixing clean heater 971 934
3 o+ Z2AA(A) 934 911
4 T+ Z2AA(B) 960 911
5 T+ Z2AAC) 933 920
6 Purifyi t 974 915 16
uri syste
ying system (100% load)
7 T+ Z2AAA) 933 911
8 "o+ Z2AAB) 934 908
9 e i [(®) 908 899
Purifying +Clean
10 o 926 337
mixing
11 T+ Z2AAA) 925 399
12 T+ Z2AA(B) 925 382
13 T+ Z2AA(0) 914 398
4) NOx 5% vl 8=
. ~ -
NOx
1200
&
g 1100 \ — -
g \
€ 1000
< N A
c \\'%_VX%% \X/Vk \ g *— o
S 900 | - - = e A ]
S
=
800 |
1 2 3 4 5 6 7 8 9 10 11 12 13
Test samples(13 kinds)
L (—«— 25% Load (ppm) —m— 75% Load (pomﬂ
I 4-4 NOx(ppm) measuring data at 25% and 75% loads
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joF

a8 4-4 o U x F #HEY AT K 43004 Heln 9 dF
UERAS gl y 58 NOx s 58 dehda Aok x 59 &4 12 Z&E v
s, Eeheh walste] ARSHR5% W 75% W5 defelAl NOx FE7t
Eoe AAE ¢ Aok MP30 E@FFo] vislA A ARl NOx ex7 v i
o} L

=
i
A

S7b HoEAL, EmR S A& Aol o 2] wiibel el A}
spuf, mhebal NOx Aol abehdh E9hf-8 Abgstolh bl Absidvt x &
A 2.6 2 102> 27 M.C.H., Purified system % Tandem systemg %3 A4 -59
NOx ¥ % o= Tandem Al=®lo] th& 7 7FA] A Aol vlaja] 7} FE3 Ao
2 ZAdHA = x & #Axe w2 3,7, 11 % 4,8 12 2 5 9, 132 424 =

AA B CY EHE BAFA vk A7 oAM= 2AA Co 37 =4 A, B
of vlafA ok FLS U & vk 1Y 4-59 (a) Smoke EA 719 wirirtx A

F YAS Bodsa o (b)E AVL Smoke MeterES ¥ oF 3 9t}
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4-3-3 Smoke -2}

1) Smoke &4 A}zl

2

(a) Installing of probe for smoke analyzer
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4-3-3 Smoke ¥4

1) Smoke &3 A}z

s

(b) Smoke analyzer(AVL Smoke Meter)

19 4-5  Photographs of test equipments
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2= 7F

2) Smoke

= "C PBA
3% 4-4 Smoke measuring data
Smoke Number [Soot Concentration{Pollution Level
Fuel Load

[FSN] [mg/m"3] [%]
75% 1.122 20.79 7.57

1. M.G.O.(A§ Aver.
(B o1 AT (850 1451 4.86
75% 1.215 2317 8.50

2. M.C.H. Aver.
25% 2.703 81.29 23.51
75% 1.322 26.04 9.57

3. M.CH.+A ———- Aver.
25% 2.619 76.74 22.66
75% 1.261 24.38 8.96

4. M.CH.+B Aver.
25% 2.666 79.22 2314
75% 1.137 21.16 7.72

5. M.C.H.+C Aver.
25% 2.662 79.04 23.09
6. Puri. 75% 1.276 24.77 9.11

Aver.
(Purifying system)| 25% 2.697 80.92 23.45
. 0.416 6.22 0.57

Puri. 100% | Aver.
0.458 6.92 0.98
, 75% 1.299 25.39 934

7.Puri. + A Aver.
25% 2.697 80.93 23.45
. 75% 1.215 2317 8.50

8. Puri. + B Aver.
25% 2.708 81.64 23.56
. 75% 1172 22.07 8.08

9. Puri. + C Aver.
25% 2.700 81.12 23.48
. 75% 1.253 2416 8.88

10. Puri. + M.C.H. Aver.
25% 2.639 77.79 22.86
11. (Puri. + M.C.H.) | 75% A 1.296 25.31 9.31
+ A 25% | V| 2670 80.90 23.41
12. (Puri. + M.C.H.) | 75% A 1.210 2312 8.43
+B 259 | VT 2701 81.56 23,51
13. (Puri. + M.C.H.) | 75% A 1.150 21.49 7.85
+C 5% | V| 2677 79.82 2324
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3) Smoke B]al 1@

Smoke (75% Load)

30
Uc*)l 25 o /0/ AM‘T\WHTI—Ai e ///”/‘".Th\‘ﬁx
E @ b\./ }\“'/ \\"\‘.
£ 20 T H—F—+
[®)]
IS
> 15 |— R
[9p]
i

) 5 k S W S I _

0 *>— @ - e — & —& L g L 2 A 2 <

1 2 3 4 5 6 7 8 9 10 11 12 13
Test samples{13 kinds)

—o‘—S‘moke“ Num'b?;----w-— ------ éoot Concentration ——A—Pollutio‘n Le\)el
[FSN] [mg/m~3] [ %]

— = S —

18 4-6 Smoke measuring data at 75% load

——
Smoke (25% Load)
90
u: 80 L ﬁ S ‘—rp_'wﬁ_.ﬂ‘:g&;ﬂ—mw‘& \*”w_,_‘.zﬂ':b__.%*
™ _ , I
B 60 - / S R B Y SN
Eﬁ 50 +—4—F+—F——t—t—t - : S
5) 40 - :
50')_/ 30 o T N T A A A A J A 7A
2 20 AT AT A A A ———p A A——aA
> 10 oA
O o ——— 161011 —1— 16 —1—¢—1——1——1———@
1 2 3 4 5 6 7 8 9 10 11 12 13
Test samples(13 kinds)
—o— Smoke Number —e— Soot Concentration ~ﬁ—P5IIution LeQeT
o tesnyo o Img/m73) 0%l

1% 4-7 Smoke measuring data at 25% load
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a8 4-6° 75% H3tolA Smoke WA HE HolFi Utk Smoke A TFS

Smoke number(FSN), Soot concentration(img/m™3) % Pollution level(%) & 3 7}

=AE o=, =79 Zo] 7} & Soot concentration(mg/m™3)ell thaiA A

stuzl @k, A4S div] 35 AFEA] Smoke WAl oF 10% A= Foon
ax

=34 o8 AEIHT R A AL ge SRS @ 5 A W 4T

il

|

T
Smoke HE“@%}O] ok o5u) AL Wol wAlEy xAA A= A9 flue & T 91

o,

4-4 w717k EA (52 A19)

th A % (Laspalmas)ol A %9 F<Q EZ of Ao digh AP ojw] ol A oA
EAS Yo MF30F E3fol e 37k dxe 7ls 2 37kA x4 Zatl
gaA B8 2 ARE atgen Ads AAsATh 53] 5% Tl =9A
o1} dokdl 279l 25% H-3toll A& SmokeE =
37 A9 gilenz B Agdies 24 aREMES AT AE
T2 39t AxE 71£e 37bA Al A~9(M.CH., Purifying system %
Tandem system)S &3 A& Aol AAste] wir] v]EE(NOx, Smoke) T <Az
1% (Pmax., M717t2e% 5)e AF AHEAS vlal- A8 skl Ad W
77k A|2el e Abgstel il 9o dlm 2EWEHE0, 70, 80 % 90 T) %
32 WA, 25, 50, 75 2 100%) WA Al@stATh. 53], NOx 4
2 Bl s IMOAA 8738t AXS
loith, & 4-5% IMOC =4 71¥9 E2, E3 2928 dvedn e, 7keA7t
75% F-atoll Al 50% = 7Hd &5 vER T ol

b}

o

o
ku
ri

R 2
R

o
M o

1

ol
32
=

¥ 4-5 IMO test cycles and weighting factors to be applied

Test

Items -
cycle

Speed(%) 100 ] 100 ] 100 | 100 .
E2 .

rover 100 15 [0 |35 | Sttt v
Mode  ™\yaiohting Factor | 02 | 05 | 015 | 015 | PP g

(o)

E3 Speed(%6) 100 | 91 | 80 63 Propeller law operated
i Power(%) 00l 751 50 | 25 _ o (FPP)
O0€ " Weighting Factor | 02 | 05 | 0.15 | 0.15 mam engine
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a9 488 AY A EEA(FE 129)& dEhia ol =g a9 4.9
.]
i

71e] w77k AH AAE BolFa o (b)v EXSA 240CL

4-4-1 NBUF A D AR AHe

1) tiA % (Laspalmas)oll A 24%< 41235004 Purifier @ M.CH.9] BAA ~

.S A x| &}af 7‘71%01] et MF30E 3859 ALAFS AAsg e, 4
Az o) Aee AFdn, W7 7FA(NOx, SOx, Smoke) o] WA RS =4 2 o
Ao} AdE(Pmax, 7<% 5)2 Fordte] MF30w T+ A& 7teAdS

&
sl aAl sFH T 1Y 4-82 A|FAQ FHI2E5 Y A EFolt)

1% 4-8  Photographs of test ship
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Ul #4-63 24
¥4-6 123 T8 A7 AL
A Z A} AKASAKA A &Y 2100 BHP
Model | AH-40 V- 5} 1()-%
3 2] In-Line MCR 330 rpm
| B A
AT 6 Idling 450 rpm
2 Bore 360 mm gt A 17.3% kg /o
Stroke B 540 mm | A o) Z ket 102 kg/cm

(a) Installing of probe for NOx analyvzer

= 127




2) FP1259) AW AFe -6 2
#4-6 ¥H12% T2 AR ALSE

A Z A AKASAKA Hfj =¥ 2100 BHP

Model AH-40 45} 10 %

3 2 In-Line MCR 330 rpm

— # AT
N 6 Idling 450 rpm
At Bore 360 mm H 8.9 17.37 kg/cmt
Stroke 540 mm 2| of Z ket 102 kg/cnf

4-4-2 NOx &4

1) NOx 54 A

(a) Installing of probe for NOx analyzer
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2

(b) NOx analyzer(EXSA-240CL)
18l 4-9

Photographs of test equipments
) NOx =4 3k

(1) A4 : M.G.O. (Marine Gas Oil)

(2) M : M.C.H. system

(3) P : Punifying system

4) MP  : Tandem(Purifying + M.C.H.) system

st 4-7 NOx measuring data

e Temp. 075 T 25% 501{::(;)(1(] 75% 100% e

E Zhis - | 563 517 | 800 | 1141 1100

60 C 506 496 | 751 | 1018 1049
, . 70 C 502 497 | 735 | 1118 1008
S| MCH =T 465 [ 500 | 700 [ 1109 1028 |

90 C 50 | 467 | 595 | 1042 1000 B
.| Purified | 60 T | 365 373 575 | 1115 967 I
! | system | 70 C 329 326 | 463 | 933 | 972
P | Tandem L10_C 375 346 | 504 | 853 870

' 80 C 306 | 314 | 478




(b) NOx analyzer(EXSA-240CL)

18 4-9 Photographs of test equipments

2) NOx =4 @

(1) A+ : M.G.O. Marine Gas Oil)
(2) M : M.CH. system
3) P . Purifying system
(4) MP : Tandem(Purifying + M.C.H.) system
# 4-7 NOx measuring data
Load
Fuel Temp 0 % 505 50% | 75% 100% Remarks
Rl - 563 517 800 1141 1100
60 C 506 496 /b1 1018 1049
MCH 70 C 502 497 735 1118 1008
T 30 C 465 500 709 1109 1028
9 C 450 467 595 1042 1000
Purified 60 C 365 373 575 1115 967
system | 70 C | 329 | 326 | 463 | 933 972
Tand 70 T 375 346 504 853 870
anderm g0 ¢ 396 314 | 478
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3) NOx &% Hlnm 1)

(1) 7 Bab 2 2% wsle] h2 NOx #AZHMCH, Purifier, Tandem)

P
NOx quantity by engine load and temperature 7
1200
o
£ 1000
C
Re)
§ 800
S 600
2
o 400 ¢
(@]
>
o 200
=
O 1 | i I
A% M0 M70 M80 M90 P60 P70 MP70 MP80
Fuel temperature(Celsius degree)
g ——0.000 ~+=25.000 —&=50.00 === 75.00 —9-100.001 )

23 4-10 NOx concentration by engine load and each system

for blending fuel oil

g AAT AAFe NOx &

[e]
o
egh Al AYEM, AR

.

s
S
Z
@,
%

o Of
b
N
)
ko)
jato)
5
N
juta)
tlo
o2

>
32,
=
do
o
=
[
K3
>
=
o
rlr
o
Ry
)
S

2

2
A%s AHERST DRG0, 25, 50, 75, 100%) FIrelA NOx =7t 713 €
:":

gttt wah T34 NOx FXi 37kA AR 71e AFgAlel A AL

e

—r
AN
tlo
i
o
=
=
E
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(2) MCH.9 €% ®glo & NOx 5%

—
(/ NOx quantity by temperature

1200

= 1000
[@X
o

T 800
©
©

c 600
o]
(&
-

8 400
x
©)

< 200

0

0 25 50 75 100
Engine loads (%)
B | e S e T T

2% 4-11 NOx concentration by engine load and fuel temperature

of M. C. H. system

a9 4-112 AAHE 71EER M.CH. systems AHEASHW AR89 L=wWs}
(60, 70, 80 and 90C) % Azl Fpwsh(0, 25 50, 75 and 100%)°) w& &g
ALEAIS] NOx w5 w®istE Af Ab&Aleh vjuste] yehia gloh &3+
£ AgdS wrk 455 ASdesd 2o d Rl HE 100% 5ot
Aell AAA NOx &7 @58 A8 5 dom, dsf 2% 90T oA

NOx =7k /b4 wgel selsieleh, el MF30H
=

Jo
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(3) 60C o429 M.C.H.¢} Purifying system® NOx 228 &

4 I
NOx quantity by engine load and temperature
1200 ‘
o » -
£ 1000 |- ‘/ ! -
c ‘ | ‘ |
9O i j
*@ 800 : :
o 600 [
= I
o 400
O 1 |
S 200 | ' | o
= : ; ' :
0
a7 M60 P60
Fuel temperature(Celsius degree)
L Lﬂ)(’;"’“‘j,fiﬂ) ——50.00 = 75.00 —o—moﬂ J

19 4-12 NOx concentration by engine load and Two systems

(M.CH. & Purifying)

1

i)

4-12:= M.CH. system$ AF&3 A A|+9 Purifying system2 AF-&3F A
AFE 60CTE FAstA xde AuolA, A Ratd WA HA Fie &
T AREATY] NOx v% WgtE detla doh 3FE AHgstd s 45 A
el ZAA NOx §5% o] =4 YEwer, Purfying system$ AF&3F A A
7 MICH. system$ AF&8 AAlFHUE 75% K312 A3 A FzholA A

> = [eJike) ~
4o NOx %7 %8 2 5

il

{
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(4) 70T o412l M.C.H.¢} Purifying system® NOx 4hAj 2k

. — T Ty
NOXx quantity by temperature

1200
—~ 1000
IS
Q
g ,
= 800 : o e I R
i
£ .
£ 600 R 4 R e e A
[¢b] oy
o e
c J
3 400 g ——— » —
°
@)
< 200 R A

0
100

Z1¥ 4-13 NOx concentration by engine load and three systems

(M.C.H., Purifying and Tandem system)

2E 4132 AAY Z1EQ] M A A" A4 AR GAGE 0T TUE
SRR e A, dx RetE WAsHA Ffek EER AHEAS] NOx ¥
EoWSE BT vk A AMEAIS NOx s= o] A 72l AAA 7Hg =

Al Yo Purifying system % Tandem system
SA R A F7Re Al XA NOx 5% gtol WA YeldS wHo
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(5) 80C A9} M.CH.® Purifying system® NOx 3=

- ) ) ~
NOx quantity by engine load and temperature

1200 i | ]
[ Lo, i
Q ‘ J A
24000 - b
C ! i
o ] *
5 800 ‘
$ 600 [
2
S 400 |
(@]
x
O 200
=

0
4 M80 MP80
Fuel temperature(Celsius degree)
8 F—:BR(S --a»--zsa)f) —4—50.00 75, 00 ——100.00 oo[ J

18 4-14 NOx concentration by engine load and Two systems

(Purifying and Tandem system)

29 4-14% M.CH. systeme AF&38F AA 9 Purifying system& ARE$ A A
5 80CR FUstA A Aol A, A FatE WAstHA AR 3t A
4A9 NOx % WH3tE vehal Y. A AREAIZE A 3%l 2 A A NOx &
= grol =4 veElwt e, Tandem system AFS-A]7F Purifying system AF84] Ht}
A P A AAA NOx 5% 3ol AHS ¢ 4 vk 19 4159 (a)= Smoke
WwAZIe] w7t A AAE HoFa gloew, (b= AVL Smoke Meterg Ko
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4-4-3 Smoke 4

1) Smoke =4 A}#

(b) Smoke analyzer(AVL Smoke Meter)

‘11 4-15 Photographs of test ecquipments



4-4-3 Smoke 21

1) Smoke &4 A%

(b) Smoke analyzer(AVL Smoke Meter)

18] 4-15 Photographs of test equipments
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2) Smoke =4 #

E 4-82 HAAHM.G.O, M.CH, Purifying, Tandem) ¥ &3 25z =4
& Smoke A %S YER L Stk A dig Aye ole 2o

(1) M.G.O. system - @A ojAolAq 7+
FE § Ao £a31, BHE] TR Houn FHFo] zhHst
©] Heating &2 ¢ Fu Aldel da ¢l7] wid =

AeRE AR BF A2

T

(2) M.CH. system - §9Z7(EF)AA E34 AL2S gax A=z s
Systemo 24 AS{F 7tEE A9l Mixings #lF= A

(3) Purifying system
& St A miul Al A Az P-700 715 S Fol 7ol §AAAHEF)
Ao =E3 AAA A
(4) Tandem(Purified + M.C.H.) - Purifying A9 3% M.CH. Al~81& Adg
AZAF Al2goRA Purifierol Al AAlg MF307 83 M.CHA 3
Aoy it Jhdste] dm S AMASHE Alaglo® ol Al P

)
I .
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3 4-8 Smoke measuring data

Load | Smoke Number | Soot Concentration Pollution Level
Fuel Temp.

(%) [FSN] [mg/m"3] [%]

0 1.091 20.05 7.27 n

25 0.719 11.78 3.56 N
M.G.O. - 50 0.816 13.78 453
75 0.778 12.98 4.15
100 0.657 10.56 2.95

0 1.291 25.19 9.26 _
25 1111 20.58 7.46
M.CH. | 60T 50 1.207 22.96 8.42
75 0.783 13.08 4.20

100 0.712 11.63 3.49 B
0 1.234 23.65 8.69
25 1.372 27.44 10.07
M.CH. | 70T 50 1.293 25.24 9.28
75 0.669 10.79 3.06
100 0.745 12.31 3.82
0 1.371 2743 10.07
25 1.434 29.30 10.69
M.C.H. 80T 50 1.381 27.69 10.16
75 0.618 9.82 2.56
100 0.629 10.01 2.67

0 1.375 27.53 10.11 B
25 1.481 30.62 11.17
M.CH. | 90T 50 1.576 33.59 12.12
75 0.857 15.04 5.11
100 0.626 9.96 2.64
0 1512 31.58 11.48
25 1.538 32.05 11.64

Purified | 60T | 50 1273 24.71 909 |
75 0.655 10.53 2.93
100 0.613 9.72 2.51
0 1.831 42.21 14.69
25 1.965 47.21 16.04
Purified | 70T 50 1.411 28.56 10.47
75 0.550 8.55 1.89

100 0.561 8.75 2.00 |

0 1.529 32.07 11.64 B
Puri. + 25 1.389 27.92 10.24
70T 50 1.361 2713 9.96
M.C.H. 75 0.666 10.73 3.04
100 0.659 10.61 2.97
25 1.407 28.49 1043
Puri. + 80T 50 1.373 27.47 10.08
M.C.H. 100 0.534 8.29 1.74
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3) Smoke ¥| 1 1 =E

(1 Az F-sf 81 AAE Smoke =4 #

The Measured Smoke Value According to Load [FSN]

0 25 50 75 100
Load [%]
——MGO  ~B~MCHEC  =#=MCH0C  -—»MCHOC ~H*=MCHUC
—@— Purified 60C -t Purified 70C — F’unfedﬂ\/l C H 7OC weeee PrifedHM .C.H 800

1% 4-16 Smoke value by engine load and each system for blending fuel oil

dx g GAfrol 2 Smoke 24

o
~ 1=
#e YERAL vk Smoke Al Bod A4 A A Wolx 7] wiEd A

H3H0, 25, 50%) = #¢E Wol WAt Qlow  uiE (75%, 100%)5 AF
5 il 7 A7L Wil Smoke WA ol FolH S o 4 gk A
APEAL AFSE TS HESA o) W kel Al HAHA Smoke A EFo] A S

S & o 37HA Al2"l(M.C.H., Purified, Purified + M.C.H. System)$
vl sfH ™ M.CH. Al 2=¥] A8 A7} Purified A28 A8 AIRT A2 A58}
Tkl Al Smoke WA ol LS g1 4 9t 53], M6OMM.CH. AH&A] <
S 60C) AR& Aol Smoke A o]l 71 Xqﬂ] vebe S gheld ¢ glom o
24, Qe o] MF30E &389 ®A 71d ex= 60C ALst 713 Aatst
Aow ZQAHS]
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The Measured Smoke Value According to Different Fuel System [FSN|

2.2

20 f—f——

18— —f

14 p—— - - - s
12 —— ‘;;

ol

0.8 +
06 [—

Smoke [FSN]

0.4
0.2

0.0 ﬁi

M.G.O MCH60 MCH70 MCH8 MCH90 Purified 60 Purified 70 MCH+P 70  MCH+P 80
F.0O. System

F'ﬁ B 25% e S0% e T5% = 100% J

19 4-17 Smoke value by engine load and each system

for blending fuel oil

aE 40172 A Fepde A R As dAS AAGE AEdgde
Smoke FAHS WERHIL UH Smoke WAFE EHH Ax 7 A
25, 50%) F3te) A @BEE & 5 Jgon A

1009%) F7tem ZAeE H3 o HoldE & 5 k. w3k E3F AEE 9l

gk dAE 7S 533 o Smoke A FE M.C.H. systeme] Purified

A
7 3
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A

(3) A7 3k @ 7 A 0T 149 Smoke &4

o T Yy
The Measured Smoke Value According to Load [FSN]

Smoke [FSN]

Load [%]

t 0 25 50 75 100

t e\ GO e .G H 70 wbomms Py rified 700 e Purifed+M C.H 70°C ‘

1% 4-18  Smoke value by engine load and each system (at 70T)

oY HI
L
e
=
>-rJ
w
o
d
rfo
rd
Ho
~
)
oo
2
1o
p)
3
o
=
%)
iz
oZ

=
ol aH el A Mol FRo] AHE FUSAS A 97F Smoke
Gy ero]l 7hk A 3 M.CH. system® Tandem systems AME@ES 297}
Purifying systems AF&31& 49210 Smoke ZAJo] talz A8 & 4 gon

%
53) Smoke WA Fo] We AR FrrlA B Ao} 9 FHAY 5
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, I - —
The Measured Smoke Value of Mixing Clean Heater System
According to Temperature [FSN]

1.8 T

16— —t — —

14 — — —

12 b—-— — —
z
£ 10 —— — ]
2
S 0.8
g s
wn

0.6 |—— — -

0.4 S _

0.2 _ S

0.0

50 60 70 80 90 100
F.O. Temperature | C|
—— Idle —25% —&— 50% - 75% —H= 100% | J

29 4-19  Smoke value by variable temperature of M.C.H. system

a7 4-19% AAE 71+ MCH. system& AF&3F Ao % H3H60,
70, 80 and 90T)l W& Smoke HAHFS HF3HHE(0, 25, 50, 75, 100%) =2 LERY]
gk el Hol uie} o] XA dRf U REE 60CE
PR S Aol Smoke WiEHel M ASE & F o, 2x7F &2 7

5 Smoke WlZE ol BobgS AT 4 Ut
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(5) Purifying system AF&A19] %% Smoke A

The Measured Smoke Value of Purifying System

According to Temperature [FSN]
|
i Lo
Z L5}
wn
=
o 1.2
=
[~
£
v 09 |
0.6 p = _7(
0.3
0.0 L L
50 60 70 80
}
F.O. Temperature | C|
e 1dle =l 25% e 50% 5 75% =Hom 16@

Z19H 4-20 Smoke value by variable temperature of Purifying system

1Y 4-208 AA g 7149 Purifying system$ AFES AA Y &% WE(60
and 70C)oll W2 Smoke WAHS VERYAL Qlvh oA Hol=niep 7ol
g dart 70C 2 249 Ad2HUSE Smoke #lETEo] ¥ S

T

A
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(6) Tandem system AF&A19] %% Smoke 3 #

T Y
The Measured Smoke Value of Purifying & Mixing Clean Heater System
According to Temperature [FSN]
1.8
l 5 S — S U —
2 iﬁ# o —
z
wn
=
e 09 |—— —
<
UEJ 0.6 _ . )J&"\ -]
. \/
03 b— — ———— _—
0.0 il
60 70 80 90
F.O. Temperature [T
8- 25% =k 50% =¥ 100% )

718 4-21 Smoke value by variable temperature of Tandem system

a9 4-218 AAg 7149 Tandem(Purified & M.C.H.) systemS AR&3H A A
9 2% W3H70 and R0T)o W2 Smoke 2 =S veERU L vk 18 3E 9
Holx nmhe} gro]l A REH25 50%) FrolAE Smoke WA ol A9 vk

< 2E@0T)IA Fede & 7

& oglo, aFEH100%)E A

=

=2z Xx

hanl AL
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4-5 AAA G A

A okell Al #Fe EZold THEFMF) &% THI2ZA Purifier

M.CH. A2ele F3%3ke] MF30H E£@fe A48 g3 dxle Hahd %

Anfe eEdR AuFucty B wrleE $¢ ZAsgon, 18 4-22%

J s Sy | 1 =1

AvjEuere s Zgehis wad vhehula Lk

= =)
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=

12359 A4 Purifier

—
Ho

bol MF30§ &3 el

e

o
=

A2

M.C.H.

tew, 19 4-22+=

7(36

=
=

7|12 5

i
ool
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(Pmax)

=
=2

%9 Pmax Gauge

I 4-22 912
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D A= AbgAlel ddFshd w7 7b~ 25 3 Pmax F0|(E 4-9)

- s} A | 17488 | 2/4%3) | 3/4%38F | 4/4%-3
7133 H 42 (RPM) 300 300 300 300 300
&1 e (kg/ o) 3.0 3.0 3.0 3.0 3.5
7] F 7148 (kg/ ar) 0.15 0.15 0.18 0.31 0.4
Wzh4=oke /3 5 (kg/ o) 0.13 0.13 0.15 0.13 0.13
A58 ¢+ (kg/ o) 1.0 1.0 1.0 1.0 1.0
ARG 71BY Temp'(C) 30.9 31.8 320 329 333
#1 22t 145 147 160 195 240
#2 A4 145 147 162 190 242
#3 Aed 145 152 161 185 240
B 717k~

#4 294 145 155 159 190 239

#5 A9 150 159 163 192 238
#6 22t 142 155 162 187 237

#1 A 35 35 43 47 55

#2 2Aa4 35 35 42 52 58

#3 Aag 33 33 46 51 54

Pmax

#4 294 33 35 4 50 50

#5 Adg 33 38 38 49 51

#6 A1 35 35 41 53 58
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2) M.C.H System AF&A] AAESE w} 7] 7}A22% 2 Pmax F9

(1) MF30w &

s

% oA Inlet Temp. 60C FA A (3% 4-10)

K- a} 3 | 17458 | 2/4%8F | 3/4%5t | 4/4%-5

713 3] 1 4= (RPM) 300 300 300 300 300
27 4Ekg/ ar) 0.33 0.33 0.33 0.33 0.33
#5371 Z71E((kg/ o) 0.01 0.015 0.018 0.025 0.045
W Zheqt e / A 50 (ke / o) 1.2 1.2 1.2 1.2 1.2
AaA dH(kg/cn) 1.0 1.0 1.0 1.0 1.0
AZH 71BYT Temp'(T) 57.5 61.4 59.8 58.6 57.5
#1 A 150 155 180 220 260

#2 AAY 160 160 180 210 260

#3 A8y 150 155 170 210 255

vl 7|72

#4 At 150 150 175 190 240

#5 A 150 155 170 220 280

#6 A2t 150 150 160 170 240

#1 A8t 37 37 41 54 78

#2 et 41 38 45 53 75

#3 A4 38 37 47 51 78

Pmax

#4 A2t 35 36 46 53 70

#5 Aar 35 35 47 50 65

#6 At 35 38 46 56 72
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(2) MF309 €% 94 Inlet Temp. 70C FAA(E 4-11)
5 3} T8 | 174498 | 2/4%-8F | 3/4%3) | 4/4%-35)
713 3] A 5= (RPM) 300 300 300 300 300
a2 e (kg/ar) 0.33 0.33 0.33 0.33 0.33
g7 F71tE (kg/ o) 0.015 0.015 0.018 0.025 0.045
W79k / A5 (kg/ o) 1.2 1.2 1.2 1.2 1.2
A ¢ (kg/ on) 1.0 1.0 1.0 1.0 1.0
AT H 71BYF Temp'(C) 70.0 71.7 74.0 72.8 71.3
#1 Ady 150 150 170 240 275
#2 Aey 150 150 170 240 260
#3 Aet 150 155 170 230 260
W 7|7t A

#4 A 155 155 175 210 240

#5 A9t 150 160 165 230 280

#e A4 150 135 150 200 235

#1 AWy 36 44 46 54 78

#2 Aeg 39 40 49 53 75

#3 Aeg 40 42 51 69 72

Pmax

#4 240 39 40 48 53 70

#5 A0 38 38 48 59 64

#6 240 43 43 48 56 72
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(3) MF30&® &% I

Inlet Temp. 80C A AI(E 4-12)

H &t 3 | 1/4%3 | 2/4%3) | 3/4%8 | 4/4%5)

712+ 3) A 3+ (RPM) 300 300 300 300 300
H85 e (kg/ ar) 0.32 0.32 0.32 0.32 0.32
B537) F92 (kg o) 0.012 0.012 0.018 0.025 0.045

Wzheeebs /5 4= (kg / o) 1.2 1.2 1.2 1.2 1.2

A= e (kg/ o) 1.0 1.0 1.0 1.0 1.0
ARH 71BYT Temp'(C) 80.0 79.3 78.0 819 78.1
#1 290 150 150 170 240 275

#2 294 150 150 170 240 260

#3 Ay 150 155 170 230 260

B 7|7

#4 290 155 155 175 210 240

#5 Aev 150 160 165 230 280

#6 2 150 135 150 200 235

#1 A4 36 44 46 66 69

#2 2 39 40 49 67 70

#3 A 40 42 51 69 72

Pmax

#4 2T 39 40 48 65 63

#5 e 38 38 48 59 64

#6 N¥iY 43 43 48 60 64
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(4) MF305 &% 9% Inlet Temp. 90T HAA(FE 4-13)

»‘?— 3} J 34 , 17473t | 2/4%3}
7134 3] 7 5= (RPM) 300 300 T 300 300 300
L N
$&9 e (kg/ o) 0.33 0.33 0.33 0.33 0.33
| I
Hg7) 2718 (kg/ or) 0.01 0.015 0.018 0.025 0.045
]
W zhot e/ A (kg/ o) 1.2 1.2 1.2 1.2 1.2
- -
A5H e kg/ on) 1.0 1.0 1.0 1.0 1.0
—
AZG 71BYF Temp'(C) ] 88.9 89.2 88.9 88.4 89.2
S 8
#1 Ao 150 J 155 185 225 260
#2 Adg 160 160 175 210 260
R
#3 Ao 150 155 175 215 | 255
|t E b
165 200 240
S
170 220 280
155 | 190 . 240
ﬁJﬂ__ﬂ_w_‘
44 64 78
N N
48 63 75
50 61 [ 78
]
49 63 70
r-—~—~r~—‘}‘~v———'
50 60 64
A & 37 5| & 49 66 72
I D
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3) Purifying System AF8A] AZEsE 7171225 2 Pmax F9|

(1) MF30+5 &%+ % Inlet Temp. 60T FAA(E 4-14)

5 s} T3 | 1/4%s | 2/4%8 | 3/4%Fst | 4/4%-5)

7133 A 4 (RPM) 300 300 300 300 300
@ e (kg/an) 0.33 0.33 0.33 0.33 0.33
57 F7)E (kg/ orf) 0.01 0.015 0.018 0.025 0.045

Wzheere /4 5 (kg/ or) 1.2 1.2 1.2 1.2 1.2

dEA dE(kg/ o) 1.0 1.0 1.0 1.0 1.0
AFH 71BYF Temp'(T) 61.6 62.0 62.0 59.7 61.0
#1 A9d 150 155 180 220 260

#2 A9 160 160 180 210 260

#3 A4 150 155 170 210 255

] A VA e

#4 A2 150 150 175 190 240

#5 et 150 155 170 220 280

#6 Ao 150 150 160 170 240

#1 Ay 37 40 46 59 78

#2 A9y 41 44 50 64 75

#3 AW 40 43 52 65 78

Pmax

#4 A0 35 38 51 63 70

#5 Ay 39 40 52 59 68

#6 A0 35 38 51 61 72

| |
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(2) MF30+ &%+

Azl Inlet Temp. 70C FA A (3% 4-15)

i &} TIH | 1/4%8 | 2/4%8F | 3/4%-8 | 4/4F-8)
713 3} A 5 (RPM) 300 300 300 300 300
£ 4eE(kg/ on) 0.33 0.33 0.33 0.33 0.33
737 F71¢E (kg/ o) 0.01 0.015 0.018 0.025 0.045

B zhaeqkel /A 5= (kg / onf) 1.2 12 1.2 1.2 1.2
AuEF AE(kg/cr) 1.0 1.0 1.0 1.0 1.0
AFG 7B Temp'(C) 70.2 70.9 71.8 71.0 70.3
#1 Adr 160 160 170 220 260

#2 Ady 160 150 160 210 260

#3 Adr 160 165 160 210 255

L A R =

#4 Ay 140 145 165 190 240

#5 A 150 150 170 220 280

#6 A2 135 140 170 170 240

#1 29n 37 37 54 70 78

T #2 Ay 41 41 48 67 75

#3 AEg 45 45 52 68 75

Pmax

#4 28Y 35 36 46 65 70

#5 2@t 40 41 47 58 68

S—
#6 A2 35 38 46 60 69




4) Tandem(M.CH. + Purifying) System AF&-A] <7l Bahd vf7]7kA% % Pmax 529]

(1) MF30w < Inlet Temp. 70T FAA (& 4-16)
5 at T | 1/4F38 | 2/4%8) | 3/4%-8 | 4/4%-3)
7] 3] A 4= (RPM) 300 300 300 300 300
85 dE(kg/c 0.33 0.33 0.33 0.33 0.33
B37) F71E(( 0.01 0.015 0.018 0.025 ) 0.045
ria st T (kg/ crr) 1.2 1.2 1.2 1.2 1.2
e+ dekg/c 1.0 1.0 1.0 1.0 1.0
AgH 71BYT Temp'(T) 69.9 70.1 70.2 70.1 70.3
#1 A2 150 155 180 220 260
#2 160 160 180 210 260
#3 150 155 170 210 255
w717 e %
#4 150 150 175 190 240
#5 150 155 170 220 280
#6 150 150 160 170 240
#1 37 43 52 68 78
#2 41 43 50 68 77
#3 38 44 52 70 80
Pmax
#4 35 41 47 68 77
#5 35 40 47 59 70
#6 35 40 48 65 79
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(2) MF305 =3%&# <% Inlet Temp. 80T {FAAl (3 4-17)
B 5} Zad | 17488 | 2/4%3 | 3/4%81 | 4/4%-5)
1 _
7] 7 3) A 5 (RPM) 300 300 300 300 300
a8 49 (kg/ cn) 0.33 0.33 0.33 0.33 0.33
B3] B2 (kg/ o) 0.01 0.015 0.018 0.025 0.045
W49k el ) A 5+(kg/ o) 1.2 1.2 1.2 1.2 1.2
AR dg(kg/cn) 1.0 1.0 1.0 1.0 1.0
A2F 71BYF Temp' (T) 80.1 79.8 80.1 80.2 80.1
- T
#1 A2y 150 155 180 220 260
I I
#2 A9 160 160 180 210 260
#3 Algr 150 155 170 210 255
B 7] E F |
#4 NG 150 150 175 190 240
#5 A 150 155 170 220 | 280
[
#6 A€l 150 150 160 170 240
#1 A<t 37 37 41 54 78
#2 Al 1 38 45 53 75
#3 A€ 38 37 47 51 78
Pmax
#4 A 35 36 46 53 70
#5 A=Y 35 35 47 50 65
|
#6 Aet 35 38 46 L 56 72
L | ]




1) "7 =(Exg. Temp.) AZA

=125 4 M.CH. ¥ Purifying System< A3 & MF30®¢ &£d5E A

of AAAIe] AL AFA AEFo dAA Inlet Tempd, dRAFEHZ

2 T4 WIISEE £ 4-9-177HA FAS ey, 1 AxE 7)$d o
El

= =
FAE Foke] obel & 4-185h 2ol AHFAT. AR Heoldel %3

- iz &3 1/4%-3} 2/4%-3} 3/4%-3 4/4%-s}
73 r 145 153 161 190 239
M(E.T) 60 152 154 173 203 256
M(E.T) 70 151 151 167 225 258
M(E.T) 80 151 151 167 225 258
M(E.T) 90 152 154 171 210 206
P(E.T) 60 152 154 173 203 256
P(E.T) 70 151 152 166 203 256
M+P(E.T) 70 152 154 173 203 256
M+P(E.T) 80 152 154 173 203 256

© ——z%

H —4— Purifier

o M.C.H

™

= < P+M.CH

255 Vasst  2awst yawst 448
o 5t




2) Pmax A=A

71 DEF ol wprlex S WHH sdshA FHi2sA AR 9 7

Al=dle] Pmax& # 4-9~177v4 SFAs¢len, 10 AdE 7l HAAE

Tote] obefl 3 4-19¢F 3ol AT Afrel disiA T 2ol FedE=

Pmax& ZA8 ZAxoln], 7} Alxdld] digt MF30 e
=

Flof
)
Jo
Ao
o
N o
rir
=

A, 2 ddE AR vaesdd 2exr a9

¥ 4-19 st H Pmax(kg/cn)

* &t &34 1/4%-3} 2/4%-3t 3/4%-3} 4/4%-8}
Z! i 34 35 42 o0 54
M(E.T) 60 37 37 45 53 73
M(E.T) 70 39 41 48 o7 12
M(E.T) 80 39 41 48 64 63
M(E.T) 90 39 43 48 63 73
P(E.T) 60 38 41 50 62 74
P(E.T) 70 39 40 49 65 13
M+P(E.T) 70 37 42 49 66 77
M+P(E.T) 80 37 37 45 53 73

¥ M : M.CH., P : Purifier, M+P : %+ System®] =%, (ET) : wi7]&x, A5 C

120
100
50 A
B =)
60 P urifier
M.C.H
40 —*—P + M.C.H
20
0
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) MCH ©584 Avk(4 97113)

BUAFHE) a% Al 71150 #7139 A FAA 3lste] Folw g
FEIE debeti A4l R ZEE Nozzle Tip ¥#9 Carbon HA%e 442

ARg SR Avbucl o1 9labzb 2w whubals) o] 9= Carbon ] A Eo] o] i
cH
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“15 429 Purifier + MCH. System 23 &4 Auke] Nozze Tip%-* Carbon 52%

WA Tl AfE ARE S LAl MES0S BG4S Ahg sl
w7l WEE W AR Qe Weks uaRdaglon], A Az /% % 24

o Eotel A waAstglch, &gk ARSA] uly] wjEE 4@ A3 NOx

(R2At8he) vEs AF ARSAIRG 23818 felatlon, SOx(34sHE) WAy
g oFh kot StAlA Wl Sole R NOx9F SOx ZHelA= 547 gl

Ao w Abm @k ey PM(particulate Matter) 4 %91 Smoke WAl @o 7o

SHAL FAD &R FRolA e AF ARARD o 10% AE o o)

walstel 2 BAlE 9le Aok

g

L
~L!

tebs v, 293 d2720 A&ARs 99
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Gravity Sedimentation

- Light liquid

_~ Heavy liquid

_ Solids

{

Gravity

Centrifugal Sedimentation

- Light liquid

# . Heavy liquid

e

=» Centrifugal
force

N
~

" Solids
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3) GRAVITY DISC

A= & dAEe] vF AolE oS 2y TP KA
HAES Tw d9Y X 25 Fx &) AfAH 1 HAE HIA
71 AL wrbesith 2YER A4yl HeA wETel oA 24 S

Sl AFE 7hssbH, &1 el 7hEaL FAAR dAEe] nA " AX7E Fo A
of gttt M=o AL BT FAE HA FHoA o] Fojxm ofufe] “FH
U2 =(Gravity Disc)’7F L 28-S vk 59 v ddde vadt 2o
T45-200 A Biznpe} 7ho] Ustel WaterE A9 a, b9 Level> FU3Y
th o7l Usell boll OILE #f-¢H Wateret Oil¢] Leveld @etfuth o 7]
A st A,

Yo X ho = yw x hw &, Yo/ yw = hw / ho’} A d384Yt. (&, vo : OIL
o] vlZ, yw : WATER®| bv]&) 97|14, WATER OIL % WATER-OIL®] 7
Aol Levelel 3749 91, 78S 7F4so] WATER -OIL9 47 Level®]
AT HS Tty OIL® WATERS A& &Fwstd, 8 Ao st
WATER®} OIL= ¥¢ wj&Edy o}
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yo / yw = (D*-dw?) / (D*-do?)

295-3 o] &34 U-Tube

Oil+Water

954 3 AHE 7hsk U-tube

A7 B Aok @ A FA AP B B Fol: 007 7)F
5o, f48e 49 0-0'= D gAY DE 43 aFow Pee 4z
L 71B9 Eol Atole] Aglel o) W W 195 4 QA B £7]18 nol
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ok AAe Rels frad 2ga dwd 2Ass] daAE “Fegsar)

- 167 -



= o
T o= o 7
;OL \IJI \mr-, = O#E
et o 3 Ar 3 NJo
Ho THo B Zo N~ o -
e # w0 T° T i
mﬁ,a gﬂ@ 7o o i <0 o O M& dr
%_L _zgﬁnza e mm ovﬂmﬂﬂmﬂ
x7m = = Fo T o Al oo 1l o o
—_— .mM ~N ﬂl =Y ﬂo ,mlb ;ow ;ﬁ hny T A
Hﬂmﬂ,( %Hﬂ NN mﬂzwr_ﬂ
= - — T 0 a el
W%%@ qzq@w;@ ol
<0 T T o il oy Er o & wox o i ’ o
~N g A = A ol ~ N o o ny M-
e 'z B 0o o s !
o : o = w O w2 K
- . N = il Al =
017M B Eo%ﬂ% ”Eﬂ4au
£ LT ww;w@;og PR RS
T 5 o w £3 H@ - = L Mw =0 'BJ S
~ x T 0 = ke My o 50 X
= B * b g - a = e
)%&%W Mi@ﬂﬁﬂz@u m,agéw
ATJIJuMmrm‘i lﬁT7”oﬂu|Hoo. mo‘%ne1|7
@wwglﬂ% zzﬂgﬁgaoowq L w5 0
) oyl lo \WE ol n —~ ﬂ”ﬂ ] ﬂt.v\_ _ZT . 4 #E ~—
R ; _ ch 17,%: \u.%l qu \mﬂ_ N ‘mNO —_ ‘u.v el I.WJNI q .
EBEXED ﬂ_mﬂm«ﬂrmﬁa ozﬂ,_xmu%
< Ay ™ 70 = oLﬁ G T ap O e " nwC : 5 %
SRS ?WM%EEQ% AR = 2
o B mp ol ok X mo n7ﬂT Voo oo == W :Hu % Ssa A T
4 RIS — X = o G o= N o T Mo 3 e 2
| DT.: X N R OW SR ) _EE — X _~ = 3 L 0%
ERE: LIz =z %ﬂg@M% N -
7 T R ! » W o R T i .
(= N B moF . AT 3 g 7 ¢ % % iy
1 N O & e & S oo o= 2 = : N i
S 5 o i 5 ° o o ) £ W m £ N // o
To- THo = s SR b o} <o oF M " o = o !
= o — Ay AR b @m . | W == ﬁ 1
2 P e [
= - = ol T X bl M
£ ey X ﬂw. g \t_i 0! ﬂtm ”\|74A”
| il = o o ®° e
= T %O W = m;m
NS l ,Wl

Bl

- 168 ~



e — — — \‘..10
TATORNETXTHERE T W .
Mo ® & A X X O G =
ool BT T M = R o8 e RN o 0 =
) = o oo».ﬂﬁmjmo%ﬂ%oﬂw 2
U B S o ol . — T N
I = L B TR 4 i
B oa 4 o e W BT WK g . O
op " N oy m K T T mx E B S
[T R ”mlﬂ e = ) ) T Ho W o My N ,_._T _—
o =n of oy T o — . B o B
B o M oo o 3 TN s W oo N =
oF o = OR qy = S o 3
e of o o - X M WO e W o o
TAE T B e BT @R
[ —_— - — o e - o i fo)
CTETTEI g R Ep o BRI BT
o > T — O o9 X
o - ER T Wom -
T . S PRI oo oE B
T e 2 = i o o T 5 N
o 1Xr. 11 — 1 () B ~ B Kw ~ =y © =00 0
e ) YN 2 =B o)l
, : _WL = JO < oy oo g M % — = o
i R - I TR I A
o // © \a ﬂ O#E v 411_ OT._ 1)M| O#E 1Dl C._O 1:_Hr ﬁﬂO’ o \Dro
N\ /,/ | | 1 =] Hmv E ﬂ OT_ ‘:L T jan el AT
A N T, B
"\ o 0 , o = = —_—
| L TLYL sl TauxeneT
\ N <9 T ZE TNy Do o
N S I = E ™ 5 .z oo I N
& BT 2 T omm o= < ol T S
N T M ORER - o )}
TP Aca? T K9 o g
R - — W W W LR 4
=~ M o a N N E o ot = O T ) e
s s XX e T oo o e E o W
m T do Lr W o o7 0 o m.wﬂu ulle: tl -~
wQ g ! — _ = — > A, oy o7
© P oM T O T T O 9 — —
PL e NTFE RN YT R og® s S O

- 169 -

50Tl A 20cST
- 15Tl A 09

S
g



HAFLE 1 46T
HEHEE ¢ 24cST
(3) FYEL 99 NG “AAH 7 MEE oA 28an 27 F Y
< 7Hel 7o
(4) HAF8E= 7159 AHo uel F8go] g FHyuste 2 wE
A g 35-13 2}
¥5-1 #Hg &2 & AA 58
715 EF MDO = r
A= (50T A cst) 20 163 340
H] Z (15T ol A1) 0.90 0.95 0.99
HH25(TC) 46 90 95
HTHE(T) 24 24 34
5-1-2 Purifier® +%
1) Purifier /&%
Purifier®) /M&F Fx2E+x ¥U5-79 2 FEAdgd94E Motordd Al
Friction Clutch® %3}9], Horizontal Shafte] H & ¥ o] Horizontal shaftel]
HB 5o} 9= Spiral Gear$t Pinion Gearol 23lo] Vertical Shaftel <&

AerE )t Vertical ShaftE A, 319 Bearing2 2 A A &o] At} Bowld
Vertical Shafte] 235o] #HREwo] 1o, Vertical Shafte] A5z 3 ds
o}, Oilg Purifierd] #3371 9% Suction Pump”} Horizontal Shaftol
Safety Jointol &&f HE¥ o] gud. T8 BowlWlel Oilg& EZst7] ¢¢
At

B o] A 1

Centrifugal(7t4)) Pump(Imoeller)”} BowliHH-o] Z§ 5] o] Baae=
Overflows o] F#Hox J3letE Fz2z Hol e A9 Oilxd 4
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Pump7]- Z:FJ}JO{ ﬂTi EEE] T*=2 ]:HBE_:!‘EE _/r: 2}3}

Frame cover |
I Bowl
Vertical
Motor shaft

/ ;*VZ}

Gear pump
/ ] ’, Horizontal shaft
Friction clutch \
Spiral gear

1% 5-7 Purifier W% +2 &

2) Horizontal Shaft Parts
Horizontal Shaft Parts® 7Refe+ 195-89F 2t} Horizontal Shaft
Motor®} Horizontal ShaftAlelel] Friction Shaft= Motor=¢l Bearing
Hosing¥ PumpZ:2] Bearing Housingol &= 270¢] Ball Bearing® #] *#| % o]
gom w3k 2719 Oil Seale] A&rE o] Gear Oile] A& Wz}, 1 A}
o] Spiral Gear’} #EF o] 9t} 12|31 Horizontal Shafti= Safety Joint
of 9}ste] Gear Pump9t 44 =0} gt}
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Friction clutch  Spiral gear

% Safety joint

Gear pump

e

Z1¥15-8 Horizontal Shaft Part 7| &F %

3) Brake Part

Brake Parte] /lgFe+ 29599 #Zt}. Springol 23t Brake Lining<
Friction Pulley® &jdol t&RAIA Ass Ae F22 Ho Q. 1153

AN Bs} 98 W F2 AL§ @k

Brake lining

ON

OF F

T1¥5-9 Brake Part /&&=
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4) Friction Clutch
Friction Clutch®] 7MgF%+ 295103 2tk Motorsel Friction Clutch
Blocke] #A2t#l  Friction Boss?} #H% %o <3, Horizontal Shaftol] &
Friction Pulley7b %%l Slth. Al&A], Motori= =34 os HA A7)
%o}, Friction Blocke Friction Pulleyel Wjwo] 4o o] Fa5 o]
Friction Block¥} Pulley”} Slip®l 8 A Friction Pulley(Horizontal Shaft)ol] &
2ol A3 AdgUr o] 7|FA Motor #H-aHE WA Hgojt

%4, 37% A%o] Bowle 475750 wagc
Friction block

Friction boss

Friction puiley

71¥15-10 Friction Clutch 7F &%

5) Vertical Shaft Parts
Vertical Shaft Parte] 7l2fxs= 295-11% 2t} Vertical Shafte
Horizontal Shaft®] 3] 4% Pinion GearollA] Z&A1#A, A5 #FHEEH Bowl
S 3 A JF Bearingoll Z2HY wbA bk 6742 AH Springd 9
Spring®] Vertical Shaft$} Bowls A A|3lo] HAHH 3AS dstes +x2=
wof st
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Vertical shaft

Upper bearing parts

Upper spring

passns B
wiol

Pinion

7

{Lower bearing parts

L.owaer spring

1% 5-11 Vertical Shaft Part®] /=%

6) Bowl Parts

Bowl Parte] 7Refiv 1%15-129 2t} Bowld Bowl Body, Bowl Hood

S Bowl Nute] 8 ¥Fo2 A5 v}k BowlW 5ol Disc, Top
Disc® £e]4d3 Oils& Bowl HT2HE RPdo w53 Hujss=
Distributor7} 2% ojx glth. Bowl WHd] 27 ¥ " SludgeE: $4F
of wi&sl7] flate] =tell 9dte], sl wEFow A o]= Cylinder Valve
7 vk Bowl Body €1%-9 27029l Cylinder Valved &2 Ao]sl=
Pilot Valve Assembly”} Z#H% o] dt}l. OilYd Fol4 Distributorg E3}o
o]l 5013k Oile] DiscE §¥38l: B¢ R & FRo| Relxo A

(@]

AEAAH, Bowl 4% T4 Pumpel ¢3ld &Aooz orz wixy
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k. Oilol A DiscBH2S %38t Gravity DiscE do] 985 EZFHoj ).

Dirty oil inlet
Puritied oil outlet l Separated water outiet

Gravity disc impetier {2}

kmpatler [1}

ischarge port

- Main cylinder

Pilot valve assernbly

v
@ i ating water suppiy cavipment

T195-12 Bowl Part9] 7BF=

7) Centrifugal Pump
Centrifugal Pump®] /&= Z195-133 2t} Centrifugal Pumps 9Fd
4ol Impeller24, Oil& 9F2 wjEet7] 91ste], Bowl el =g ol
Aot Impellere 44 F75 71z e 149 Fo] 2lew, Bowld
3ol 3| Hste ool ApAle] 3| H=el sty F& wet ESHE FRE Y

At}

2

19H5-13 Centrifugal Pump®] 7%
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5-2 k7 A 73 (M.C.H.)

5-2-1 &9 ML

MCH. #A= 74271l A AP ESE 53 Hutg dg wnziadz
ARA Ao AbRets B P ES vlAslslal Heaters o) &3te] &
el de 7hete] dsR9 A4 HAEE s A A2l (Pre-treatment) %
Aolm, 1 FAES f#wr 185-149 2}

29514 MCH.9 &3 =

5-2-2 F A9 €49 (Principle)

gt v #e]l AA BARAY M EE 5 H % (Kienetic Viscosity mr/sec at
50C)oN A 10~14cSTol =& M.G.O(A)olv MD.OAZFH)S 7194 ofy
F AeoME A HAwrt FAH Ao AA Aavt s 1
L, ol Ao A] AF23F MF30F 862 50CoIA HAE7 30eSTol= & of

AolAel daails As] sl ERRE Adshs Axug "o 5

)=
Ao, MCH.2 o83 &3tf9o 7198 BEHoz aztd 71d 4z oot
EEE AR W) 9 F %= I (Friction Plate)E A A 8ta ScrewZ 3| M A|A o
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5-2-3 WRZFEFAM.CH)Y +&

1) Outline
A2 ol dRE Screwe] AL st FHHAGHAE G o] Ayl
Azt o, Screw$ MotorZ Shaft Coupling® Z=Z#He = Shaft
Couplinge AH F#A=(Vertical Shaft)¥} Screwol|] AAdT} F2=9 A
o= Bulojgo] FaEo on, EAd= 7o TS AT A9
o] 3Z(Inlet Pipe)7} 7+ A Ao Axgo} gl &7 o] Z(Qutlet Pipe)= &
A Aol Azx ol Qi) ek AR el Screwét Heater 3 & 9t

YH(Friction Plate)& A xst9th Fx @@= 195-159 2o

a1 :{ Electric motor
| [;
Coupli
oup |n-g Vi Bearing
Retainer : /Y

Bearing housing

Air vent g;?ﬂ»kGrease nipple
s ¢ I <3 T 1

— Shaft seal
£+ Impeller

wwno | Main body

HEATERT—

>
> jﬁ%ﬂj inlet vaive
:ﬂ&{p——-— Drain valve

T195-15 wRbZFE A A (MCH) 9 &

2) 7582 ¥ (Driving Motor)

wrhs 918 ScrewE w&o® 377 fske] 1800RPME +A8ta &
H AL 37N A R, 58 RE 9 dlo]y (Bearing)> 1 TEE o]
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da AHEES S93 1¥5-163 ),

=

3) 4 =(Vertical Shaft)

TARE A7) Lo} Screw® AT JAH AAGH A, Ame g

°] Machanical Seal¥} Ball Bearing &% 7A%0] o1 % Zrkdl Serew
9} LpALE el W o] 9lu}.
~ Mechanical Seal
GA W) ot dRE ¥ E §Zex onE o7 fl8te] 0~
O.4kg/em’  Stelell A gHek  QAwig) A w7k A (Unballance Type
Machanical Seal)& A}-83%hr},
B o] &)
Hojed AtAe) nAA A G 7P eE Soa] AU o)
=Hlo] & (High Temperature Ball Bearing)S A} s}
Screw

nE wnkgo s oA Qe (1.5~2.0ke/en) kol A <A -

LR 3 AEte] &
of sHirE AAdeta, dufo &4 24 2 vl (Breaking)E £9 ol m

IR PIE T SR EREY
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tlo
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e
ofo
t
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e
32
1

TH5-163 #Zoh

T1E5-16 8 R

3) 4=21=(Vertical Shaft)

T2 =2 M7l ZE 9 Screw® AAS = VA
9] Machanical Seal¥} Ball Bearing©.% -7 5
& UAtE dAdE o] gl

- Mechanical Scal

2
¥0

2 e tE G YRR FEF e FE8A ¥EE 7] Yol 0~
O0dkg/eni Feell A AW~y wzlyz M (Unballance Type
Machanical Seal)g A& ghr}

- ol
Hojs AA ] vtFdy Anf VtEeE

%_
B o)) o] & (High Temperature Ball Bearing)S AF-&3hc},

74 @gow 94 e(15-20kg/mmatol A QAL # Aol

al
o] o7& AMAS, A7 &84 B4 % v (Breaking) & 3 o
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RETAINER
I F 3
A \\\ BEARING
™ ING
e " RETAINER
0-RING - ;
RETAINER L
A SEAL FIXER
ey : SEAL ROTATER
6 < SPRING
SPRING COVER m;ﬂ —+
/;::\J f,w’*\ | MPELLER
Q\\\_ /;" L ‘w’/
N VA g
4) ¢} 5 %% I (Friction Plate)
Screwoll A THE0jz Agfo 55 e A shsto s FHAS o F
2 3Asle A 4% N2 euA e st AXEH FEFEve] o
oz WAE ol EHFES AAHAY. olwl Jnf Fol T
AR FHAE 142 FEF FEHO i 9 vl (Breaking) ¥ 31,
driel 9 04 £dA% Hole® FaawA 24 FEsol W w33
Q] F-2ol A vlzo] osle] ujAd fRoR FHAEHESE ackHd oW, 4
2 v} (Breaking) 44 S 9EIEE sto] AR dAE dSsr] vAg
St 7159 ERET Atk 195-18, 5-19, 5-20% REER A4E
B ol

195-18 ¢ % = H(Friction Plate) ¥
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e HE7E v e Al rtgd Havt glon, dubHon A%
Aol @ slE dEe HAAE 13~17cst(B0T) B Eolth, webA, &g
5o HNerk UF =] Wiel 355 ¥F7] $18te] Heatings atojof &b,
Heating A2 24 #7124 714942 (Electric Heater)& A X*|3lo] AlEsl=%

o, oHEE 15-213% #Zuh
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1315-21 7} & A (Heater) €] 3%

6) St4 Wl B (Safety V/V)
< - = n = o S = = T = X | =3 -1
o % wne oAE, Zpae d 5o gdew AR Y olgow

Fejo] AsaAe Aol Asstel Aol T WAGAY nFE A

of aluaz] $lskel ARgE= Wrolt),

7) 7| E %W H (air Drain V/V)

27] @A EE £A0F FA U] el F717F B4} Air Pocket

5 PAsto] ime 5ES WAy, Ao VES fUges, oF &3
Ao WA Slskel FEEFWNE FEste] ARAH T/ BEE K

=3t7] flske] A A g

8) &% Al (Thermometer)

AxgolA Ad Helen 2R £ AES sFe] AAFel glow, Ao

! 5
= [T . Ll

gom A" LEAAE Asath A4 58 23 A5 WA £

& 4 QEE SettingZlsol F7hsle], AR Lx A&HHA FA7 R

A
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“195-22 Thermometer®] €] 3%

5-3 x4 t:l])\]}\l:—ﬂo] _3_%

il

5-3-1 7l &

ofdelAe] B82Ql dun HRY mdA2YE TEsy] 95l Az
$AR1 MICH. % Purifier o ol 4] Ag3H 4= QlE 2 A 2elg piza w
wol Wi Fasith A2Re FEay] fateiE FHs AH s w72 9

A, 7 BE & neldhA 28 4 glom oldd e M W 7Aoo

cheko] Alnistanz) sl

532 AAA| =80 L&

BANLE S 567 et s o)de 1B SpaceE weletx] e =

= e

vk A s o] 9= Purifying 2 M.C.LL system+> #H] @ Aol 11
b Bl o R A7) wito] F4F Mulo) ]9 system 153 st Al 7]l
o el % Spaced R #83 At vt & A4 AN E 139EF
A1 o dell M.ICH. system& Axslo] &8at1 QJow - &3 o] sl A
ol iz AAA~RIE &85 Mute 7o o= dAolrt. welA, 7]z

Space7} A2 Hubel| system 7% 9800l systeme] 7 T3} Zjlo] A8 o
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5-3 AR AA|~HO 92
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5-3-2 AAAN 2 F5
AR S FH617] fsted = ofde] 7|#A Space® mHEIA & F
ok dAA MEEo] 9= Purifying @ M.C.H. systemS AH] @ A A 9
b Ao A7) Wil T4% dutdlA 9] system TE5S Y8l 7@
o] AFel 9 Spaced S8 €83 Hovt ok AR oAM= 130EFH
AQNE o del MICH. system$ A8t 83t3 Qo o1 EF o|ste] A
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Purifying +-& A1t 2 =49

T2 Sludge

(5) A%

atof ME30H
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751 zé

ol Aol A Purifier ]

oA Age

5
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o] Purifier® A4 &5+ 2 60CAHEY S 3Hlst <= ),
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- ~ e
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g ok S R
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[tem Weight(ton) K.G(m)

Mixing Clean Heater 0.60 3.35

Purifier 0.50 3.50
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Sett. Tank 0.22 5.40
¥ FAMN YA K.GE 7|4 (Base Line) 2258 d|Flteme] FAF A7+
o 44%0lE =4
O szt

[tem Weight(ton) K.G(m) t—-m
7} Light Ship 548.075 3.682 2018.012
Mixing Clean Heater 0.60 ' 3.35 2.010
Purifier 0.50 3.50 1.750
Serv. Tank 0.22 5.40 1.188
Sett. Tank 0.22 5.40 1.188
New Light Ship 549.615 3.683 2024.148
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V|HomHE Bddxse] A4
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