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A Study on the Performance Comparison of Jacket
Cooling Fresh Water System for Marine Diesel Engine.

Kim, Deok Kyung

Department of Marine System Engineering

Graduate School of Korea Maritime University

Abstract

Due to the financial crisis of 2008, ship owners have adopted several
methodologies to reduce fuel consumption, such as low load operating,
advanced hull coatings, better weather routing and asset management
strategies, which have induced notable benefits.

However, high combustion chamber pressure and liner cooling intensity,
together with the increased operating time at low load generate “cold
corrosion” on the cylinder liner walls and surface which is actually a
corrosive wear caused by sulfuric acid condensation resulting from a drop
in engine operation temperature during the low load mode. This corrosion
has become crucial to the engine operators.

Hence, marine engine manufacturers have been trying for years to find
the solution and have developed various jacket cooling system to prevent
cold corrosion from cylinder liners such as LDCL(Load dependent cylinder

liner), JBB(Jacket bypass basic), Buffer system, etc:--

- vii —



Principle of the new system is to increase the pressure and temperature
of the jackets cooling system depending on the engine load and limits to
the capacity of fresh water generator. Because when operating the engine
at low load, the cylinder liner surface will become cooler and increase the
risk of corrosion.

Therefore, the temperature of engine outlet should be kept and the jacket
cooling cooler will not be frequently used even if they are installed.

In this paper, based on the trial results of 82k bulk carrier and 180k bulk
carrier, it is investigated for the performance of jacket cooling system with
cooler and without cooler.

Consequently, it is possible to reduce the initial investment by deletion of

jacket cooling cooler.

KEY WORDS: Slow Steaming; Low Load Jacket Cooling Water Temperature;

Cold Corrosion; Jacket Cooler
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Fig. 2.4 Block diagram of central cooling system (T/S HANBADA)
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2.3 F71& 37 N 2He T84

Fig. 2.6= MDTolA AAZste= Az W2 YA =" M=o, Fa
T84 O 2.
) F71% AA dZ44 H= (ME Jacket cooling fresh water pump)

2 F713 AA dAs duH 7tgr] ME Jacket cooling fresh water
pre-heater)

3) &4=7] (Fresh water generator)
4) 33 B3 & ¢35 A (Expansion tank & buffer unit)
5) 7] B8 #3 & X AR (De-aeration tank & alarm device)

6) 718 AA W4 d2Z7] M/E Jacket cooling fresh water cooler)

Jj\ High level alarm
P

Venting pipe or automatic Alarm must be given if excess air

venting valve to be arranged is separated from the water in the E Expansion tank
in one end of discharge pipe. deaerating tank |

(Opposite end of discharge

to pump) Low level alarm

/ -LS 8412 AL}J
<

Qrifice for adjustment of Alarm device box, & Normally closed valve.

PT 8413 __ cooling water pressure see Fig. 12.07.02 To be opened when the
W system is filled with

cooling water. (Manually
or automatically)

Bt

Tracing of fuel oil

drain pipe
e Erghez;te; B Controller *) *) For extended
foodbis T - Preheater pump jacket cooling water
] Regulating valve
r 1/ g I control system
N it
(B a® l/l !
i, [
Deaerating tank, Freshwater
Jacket water pumps, see Fig. 12.07.01 Jac:(?(t)l\telfler generator
3 bar head
| From tracing of fuel oil drain pipe A Y
Water inlet for j '

cleaning turbocharger
Drain from bedplate/cleaning
turbocharger to waste tank Fresh cooling water drain ——  Jacket cooling water
-——- Seawater

—--—  Fueloil

Fig. 2.6 Jacket cooling water system (MDT)
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Fig. 2.7 Jacket cooling fresh water pump
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pre-heater)
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Preheating time

Fig. 2.8 Preheating time of jacket water pre-heater (MDT) *
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2.3.3 Z=7] (Fresh water generator)

F 1% B5d
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Fig. 2.9 Fresh water generator (DongHwa Entec)
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Fig. 2.10 Buffer unit (Wartsila)
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2.3.5 7] ¥ "3 (De-aeration tank)9} A X A X (alarm device)

7 B39 ARAXE MDTAA FHee A2dHo|H
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AE As F7] 8lEF AX(auto venting device)oll Al A A, oluf 7]ZE7}
]
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N
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MDTolA dAA&ste 71 28 ®#ae] Aboj=ef AR Aol 42 Fg.
2.11, 2.12 3 Zo

Deaerating tank dimensions = j_\n\ = u—rj—\u\
Tank size 0.05 m? 0.16 m* \\ & \\
Max. jacket water capacity 129 m¥h : 3.00 méh /;’7) i
Dimensions in mm s H
Max. nominal diameter 125 200 == " =
A 600 800 < = .
B 125 210 A s
c 5 5 {(\ )58 -
TS - o

D 150 150 . . e m =

4‘~ =4 Ol
E 300 500 T ) P

1
F 910 1,195 ¢
G 250 350 /"“” “\\
oH 300 500 [ A \
RN
ol 320 520 NN J ]
ol ND 50 ND 80 /
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. _ o n
ND: Nominal diameter pipe diameter in engine room

Fig. 2.11 De-aeration tank (MDT) ©
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2.3.6 F71F AA W44 WZ7] M/E Jacket cooling fresh water cooler)
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Fig. 2.13 Plate type cooler (LHE) ¥
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2.3.7 44429 #7] 9@ X3 (Jacket cooling water treatment)

ZF Az A= AEy oy el Ady AW Wzt A]A"lo] X 3] X (lime
stone) 54 S WA gt W FHE d45HA At e
™, & o] (de-ionized) == ZF7)dA Ay2E Z=F(distilled water)S AF

83H0 ARIL Aok =W, W7 Axdo] 434 Bdo] A44E Aol

Zb N 2E" R ddEES Asfste] 12 Qs g7 AFe 88 F §ls
AEZ 52 255 74 @t MDTolA = Table 2.1 Zo] S/ AHES A
gt o FAAE dA =S dWAsta ok

Table 2.1 Quality of jacket cooling water (MDT) "

Item Specification

Hardness max. 10° dH(=10 ppm CaO)

pH 6.5 ~ 8.0 (at 20 C)

Chloride 50 ppm (50 mg/litre)

Sulphate 50 ppm (50 mg/litre)

Silicate 25 ppm (50 mg/litre)

AR W A" 34 52 Y 9 74 BAE g shsterE AUt
WRlole BRI AR HAVbst &aiAl7l= HHH ZHZ <] X (dosing
uni)E o]&ste] Hrisks ol ok W o E, FUHEQl S v go] ¢
AetA] re WAE I AF Hubste WA o] AIEHAT, AR d4g5 Al
Hof ArgFo] MAsHA] roH sletefFo] BAR Ao WFSHA Hol EFrt
stk ol H 3k A S JHAdsEtr] flete] WA A shEtekES AUt
e g3 YZ4eE wiw A(drain tank) 2 Bl EAIAA £3A 7= 9ol
F7HHo® AAdETh SRR olgd AP EIAF AYS AFoF Feo=

B ol

ko

2 % gk
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24 F71% ¥4 N="H9| Ve %

A& &3 Muto] F7Hghel wiel fAoe A A HA U EAHEC]
WA dAENeH, oy TAHES +dste Aute L5IES A
A71E dRle] Hof AFAtelAl Hojst s 43A =AU 53] Add &
ojfe] WAE AHL&R2o] s Z EAFom grE o, Fg 2155 A4
SRS NS EHom Q) AR HAE A9 BAHE EAHE
We ARzlolth A XAl 23 AFEd AESE FAE Rt H2 o]
LA S A0, 252 0] HAE Hos g2 AEAZE I2E R AA
o M 2E & AXHA E7A FAo] A =

[Good piston condition] [Bad piston/cylinder condition]

. : Early S90ME-C9 at 596 hou;
First time piston O/H at 50,168 hours. and {ubricaticy.0.90 g/kWh»

Lubrication only 0.50 g/kWh

Fig. 2.15 Piston / cylinder condition (MDT) ™~
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ol# g TAFE A2ty fA AN AFAFA= M2 AZ g

>
[

]
W APEshel £8 F9 AN R Az FQU AN, AR Ave] daHow
g3bl Hot, AR Az"e S sdel HA Rt AARA &

Z
A B Fo Ao FuE MDTAA sk Ao wrad Adr ol A
KN

Table 2.2 Controlling corrosive wear (MDT) '

Cold corrosion

Solution
depends on :

Temperature of liner | Load control of the liner Temperature

Decreasing the active Pressure on the liner
surface

Improved neutralization of the Sulphur by new oil
and better lubricating efficiency

Pressure on liner

Sulphur in the fuel

Reduce Water in Scavenges air by lowering the
Water amount

scavenges air temperature

3, °o]= <8} MDT <1zl H 3l thao] AR F A o XM FALZHE
Sl 2 S Ast] M2 Alzde JNEsta AdREolA HAd. o
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Ad AW, W EE S
52 WA A
. Table 2.3 MDT

Table 2.3 History of jacket cooling water system (MDT)

2012.02 ~ | 2014.09 ~ | 2015.01~
~ 2012.01
Rev. 1) | (Rev. 2) | (Rev. 3)
JCW inlet pressure
35~45|40~50 | 37~45 |37 ~55
(bar)
JCW outlet pressure
27 ~37 | 26 ~42 | 22 ~41 | 22 ~ 51
(bar)
JCW inlet temperature
57 57 57 57
low alarm ()
JCW inlet temperature
65 ~ 70 65 ~ 90 65 ~ 90 65 ~ 90
()
JCW outlet temperature 80 ~ 85 88 ~ 90 88 ~ 90 88 ~ 90
[set. temp (C) / 80 / 90 / 85 / 85
Height of expansion tank
& *P 5 15 15 15
(m)
LDCL
LDCL - - LDCL
Dot.5
MDTY 7% A2F29 WA F7I= g A W45 A" A Aol
Table 2.33 Zo] ARAYZLF AJE=E 80 C, AMAYLF T+ 4EHE
3.5~4.5 bar A&t oY, FF A5 giFFoeR 2012dd 25F 90 C
WA 9 BEHE Fo17] AA ¢E< 4.0-5.0 bar=2 F7HA AT
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2= RS PEZE JRAskE B8R olgde gl Wl Hdxv 459
Ak 28377 AbAd ol stk ol& <Qlsl, o7 ZHA] dijkEe] £43 A
HolAl HAI FFof AW Wz, 273500 e 48 248 2292 9
3] B TS 4 S 4.0~45 bar 243ty &5 HAE 15 C °]3=
st Hxe] F7F Aol flol= "Hue FES MDTOlA sttt

z e
W90 T2 WAST %Y 24 09T olgtel H¥E =¥ HY

7] WRol Azsts Muboli Futol Al MASEA ekt

4 W7t QT cga_ao 1.8 bar o]4-& %xlsm% mo}oan} 3kt
ANF WELe VEe] FB FT

=]
=
7~4.5 bar AR = ARY= AF7F Aoy SAHAA AT AR S

3.
dol A wehg Furel gl Aol Tk
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2.4.1 MDT LDCL system (Load dependent cylinder liner)

LDCL system-2 S <1zl =& G Izl Mk 9.2 o) F 7|3 7|ES
e, AdY oy 75 59 W3l wmet ARl MHXAHE=
LDCL €5 AojmBo osia ZdHE AlxdHo|th & 257l FAXRT =
S AS exAoBEY} Az Yo P 2

7

Wel wjy) MBzoz 93 A

il

1o
:0{:'
>
i
AU
An)
W)
o
AvS
fru
4>
rigt
>,
My
oo
30,
bt

2 A% A2 9AF 32719 Ave] 4

X 3t= 3-way &% Ao B E S 7]#e] CWCU(Cooling Water Control Unit)

oA ¥A MY Aol 7M53 BHYoE AHKokelH, &= SAFTE &
o AR WZF EFZoA ATSoE HANCk 3t & EF7= 255 Ao
st A Z2EA TS SRR AlxEHlo® wASIA AXdA BaE e
ARG 259 W4sE 333 F A Ao Fig. 2162 LDCL systeme] 7
fxoltt

" K I: jg B
i
W CCOLER ‘

Forsee 1

=) "~72 =>~130°C

¢

CYLINDER LINER LDCL CIRCULATION PUMP

INCKETS f f E

=

LDCL PRINCIPLE &=

Fig. 2.16 Schematic outline of the LDCL cooling water system (MDT) '
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Fig. 2167 A58 A7 W25 275 - 85 €7 & AAY gholue] =
QRS FASA E A AR I45 2TE L57F 80-85 T Aok A
omFth PO R BLIE o] 83tE Z2FU|E ALY ALdE Agen
80 C& AAsfo It Fig. 217 LDCL 3 FZo} 3-way WB o AX

A2 Ueha,

it o

X

3-way control
valve, pneumatic

Split valve (exclude) LDCL

| Men-return valves | T

Fig. 2.17 LDCL cir. pump and 3-way valve (MDT) ™

LDCL «& HZ+= Az AFFA AN F5=He E45 Ao (cooling

3
T S BAH TAA W4 AFA s = F2E HFL ddT T
©2 LDCL 3-way WHE FAAZITH =3, WZ¢ AofAX e 3 gxo
A ARE AFEEr] feA =SE o AT A" A

Hota gom of| AR AsjH £ PLh eAsA P

N = o
ohElH, obHg WeFo® LDCL 3-way HH7F $2oln ME-ECS MOPel 7 &
ol 2y
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LDCL =%t gxze] b2 0.5 bare]™ <Ixle] Hslo] gagle] &4 2ol &
e

X

1453 A Adde ol %+ LDCL &% o} LDCL 3-way ¥ Hoj
oJsiA 130 T7HA A "ot 2oz AXAA 7|3} d/do] TAHT] W&ol
o] WA fsiA LDCL A&z Ale] AR A= F718e] wj7] WHo AR
B 15 m Aol AXANAA BN F718 e FUT 4He 1.8 bar o F

78,

Fig. 2.182 LDCL Wz wj#e] HAMA =S UeRdTH

Fig. 2.18 LDCL circulation string (MDT) “!
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Fig. 2.19&= LDCL system #-&A] ZF A&y Aol Ay goje] &x H
B2ha 2kele) AA wiA =olt

Cylinder cover outlet

Cylinder cover inlet

Two new cooling
water main pipes
Variable

temperature;

Up to 130°C

Cylinder liner
cooling jacket:
Ductile Iron (KF)

O-rings: Peroxide

“EEE cured

Cylinder liner outlet

Cylinder liner inlet

Fig. 2.19 LDCL system MDT) "¢
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2.4.2 MDT JBB system (Jacket by-pass basic)

BB A28l o=y} ¢kmw Myl 9 Az=9 Muld &474 ALl 93
A " Al2" o2 S60/65/70ME-C8.2 tiAo g A& oAHo|ony, Lo

= G-type oz 2 LDCLe] o H](provision)® At = A8 7}53t}

5 7)zel HAHE MBS YRR 4 9 Friste] nFsel H s

Fr)wel YAe f3e YR AU At A BRE SIAAN AU

U LEE 10415 C Z/A7IE Axdolth $8F Aute] £47] 2§
o Be

o] J}5Eo 8 LB Ao ¥z dute] Hg=3 gt Fig. 2.20
JBB A A A] = o)t

Cylinder cover water inlet=~w.._

Orifice for bypass water flow —._
control

Orifice for Jacket water flow
control

Connection to water inlet

Fig. 2.20 Jacket cooling water by-pass basic (MDT) ™"
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2.4.3 MDTAHY] 4H Z9 W2z Al 2E(@improved central cooling system)

ARFZE) FHFEE 2T T FPAI2C0IE Hu T F YRE B
B4HS0)E Hol S sgste] (SO, + HO = HSO), Bate] Hol M
golu, W2EY Fo| RANRE o By opd, frlFon BEH:
SO 9 A2 trleddle] Hus 3R HEE AL slo] wYAs

20159 19 1 o] FHE FEHE= MDT A& g ghojuist 3 2E 3
of iAo WAEE IFAHsulphur acid condensation)e] AT A7 AH]

g9 248 YA AL WS AzEo] HAHE 3-way WHe] L& Aol
£ 36 ColA 10 C=E WA s}, Fig. 2212 W74 %71 10 C Yol
A% FAel 7717t FEFH 0.7-1 gkWh dusmo] 4 Fhs AL B

[e)
o
F1 At

£

Rh

Turbocharger air intake termperature; 10°C

40 50 B0 70 @0 90 100% SMCR |
... Engine aheft power

Fig. 2.21 Comparison of SFOC (MDT) ™
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Aurr oz AL WA Axdels T8 7] W2 olslel 2F na
W7 AXEoR 10 TR WMASE AL 2 naaul Al £ olFol 4§
o] Fhselth AAZA Helm Avze AR 49F AAH F7) FE7oE
g Bk @ Aoz ArHYon, o2 A Frlwmel 7] YA WAL
AT SYAA Y45 A9 T4 L ek FobA MDT 9 Age W
AAk @} Fig. 2.22, 223 MDTel A WES Wba 28le] | asolth

ﬁq@c ‘ f o

t CENT. COOL, PUMPS \
\
oW | SEAWMTER = — —
o COOLER, f | FRESH WATER
’ ¥ AUX. == | | CENTRAL
', { EQUIPMENT 11 COOLER
SCAV. AIR o . i
| COOLER COOLER |

SEA WATER
PUMPS

Tin = 10°C - _7/_

Fig. 2.22 Principle standard cooling water system for set-point 10C (MDT) *”

CENT. COOL.
PUMPS

- | AR

!
oW AUX.
COOLER EQUIPMENT
SEAWATER ~ —
¥ | FRESH WATER
i 1
CENTRAL
Lo COOLER
COOLER
SCAV. AR i
COOLER
‘ @ . * ' @s& WATER
set-point PUMPS
- + - aux squir—® T 0C
i COOL. PUMPS .

Tin z 4°C

Fig. 2.23 Principle cooling water system with integrated separate aux.

equipment circulation circuit (MDT) "
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Fig. 2.22= oA AW uksh o] 7]&d ALEHE AL WA 2" T
2EAo] WH 2T E 36 ColA 10 T2 WAT Aol 3 =

B
HIPA ] S Wofok H&o] 7Hssitt

2
e
4z d
f

Fig. 2232 A2 WdZAx®le] 2xAlojmBe] 91X WAsIY ¢4 TU
Zt Y718 AR ALY WasE F718 37 $47)e F3
Um = RzABEe] WZH4E 36 CE L3352 25 Aojsts Aot}
stA N MEo] REANE Wrsly] g ¥4 3
° 2 Fig. 2.229] tivlst 714 0] st T30l A

f(rt
o
=
)
H
=2
>
e,
=]
ol
38
o
i)
)
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[

Fig. 2.22, 2.23 o|9lol= oje] 7}x] ujel
o)A Autel 7o) Mg AxHE MR E ARSI ATk
Fig. 2245 438 37171 Q24 TN F71%00 =3
Afe 43 Ao YeEiENA 4@ Avlolth. MDTHME A7 Eg
G4E 9istel A&HOT YE|2ENAS A ESte] AA HAE Folt,

I T

~5 %1

‘ ~80 %] ~15%]

Fig. 2.24 Water mist catcher design (MDT) **
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2.4.4 WartsilaAle] €+% A"l (buffer system)

Wartsilaol| Al 7§13t &5 A2RS 45371 &5 &2 FFsted, 34
T d¥e dASA FAANTIE THeE T Al2E E=E TP Es Al
2dolgt e AHoEE Wh4s AXHY 2% FUtel mEt 4F3UIE
o] &3ta] F 7|HA A QFEE= dHog FA WA sk, 4= F717)
FAM(cushion) 98 2 dA4% 4HS FAANZ F A2 HAHAANE 73
Aol th-go] 7hsstth. R, ¢ WA 9o tigk Aol (ot AT,
45 A" A8 faiAe Addte Wzt Al2ES 1R Wb A2
@85 C)F AL W AN2gog(36 C)oez B TAs)oF 3, &% 8=

A 2 4HF7), #9 ARs) 5 F7b TANCE Gk Fig 2255 9% A
zde] Aamelm, @A AH ALRA B Fol b APstn &4
A fA BETE b 8 B AY] amFe] EASA ek Axolth 7

F5 4" WAl e thsol &l 7h

b g zdol gol¢os AA s &
Mol gtk sAR, 25719 Y2pe A2 YAe] A BT AWM FHo

2 wAgeR F/14el g3 Pastek

Ol 75
e,

Fig. 2.25 Pressurized cooling water system (Wartsila) **
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MDT$} WartsilaAl &3 o] Ao A A& o] HAHES AXA F7]89] B Y-S AR
sk, A Wrier &84 ¥4, 371 ¥47] §9 %S SO, 4
(tropical), &7](winter) &7 ¥=2 EFH AHARE A b1
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ol

N
.
fru
Do
o
N
o
[

o

Fig. 3.1, 3.2&= MDToA Al&3st= 7TG60ME-CI.5 Tier 11 Az1¢] 2z o]t}

Report created by 1 =
7GEOME-CO.5-TIl with 1 x MHI METE3-MB. .
SMCR: 18,760 kW at 97.0 rimin, with high load tuning. MAN Diesel & Turbo AR

Tables of cooler capacities (Tier ll)

1 Engine load (% SMCR) 4 Scavenge air receiver temp. (°C) 7 Main lubrication oil heat (kW) ‘

2 TC air consumption (kg/s) +/-5% 5 Scavenge air cooler heat (K'W) 8 Condensed water (t24h)

3 Scavenge air pressure (bara) 6 | Jacket water cooler heat (kW) +0/-15%

Loads below 50% are associated with larger folerances

1 2 3 4 2 6 7 8
1SO condition “Scavenge air coolant: 25.0 °C
100 408 7.190 2260 1420 00

95 393 6.710 2180 1.400 0.0
50 378 6,240 2100 1.380 0.0
a5 36.4 5.760 2.010 1.350 0.0
80 349 5270 1.930 1.330 0.0
75 333 4.790 1.840 1.300 0.0
70 316 4,300 1,760 1.270 0.0
65 298 3.820 1.680 1.230 0.0
60 28.0 3330 1,590 1.190 0.0
55 26.0 2.860 1.510 1.150 00
50 239 2.400 1.420 1.100 0.0
45 218 1.960 1.340 1.050 0.0
40 19.6 1.540 1.260 1.000 0.0
35 172 1.160 1.170 940 0.0
30 17.8 ga0 1.090 a70 0.0
25 15.0 670 1.000 800 0.0

‘Scavenge air coolant” 36.0 °C

100 374 7.120 2,290 1.430 631
95 36.1 6,650 2,200 1.410 625
a0 349 6180 2,120 1,390 614
85 335 5,710 2,030 1,370 59.7
80 321 5,230 1,950 1,340 576
75 30.6 4,750 1,860 1,310 54.9
70 261 4,280 1,780 1,280 518
65 275 3,800 1,690 1,240 482
60 257 3,330 1.610 1,200 443
55 239 2,860 1,520 1,160 399
50 22.0 2,410 1,440 1,110 353
45 201 1,970 1,350 1,060 302
40 18.0 1,560 1,270 1.010 250
35 159 1.180 1.180 950 19.8
30 16.4 1,020 1.100 880 177
25 13.9 700 1,010 810 124

Scavenge air coolant: 10.0 °C

100 423 7.200 2,240 1,400 38
95 408 6.730 2150 1.350 3B
a0 354 6.250 2,070 1.360 38
85 278 5770 1.950 1.340 39
&0 36.3 5.290 1.500 1.310 39
75 346 4810 1.820 1.290 a7
70 329 4,320 1.740 1.250 35
65 310 3.840 1.660 1.220 32
60 281 3,360 1,570 1,180 28
55 27.0 2,890 1,480 1,140 24
50 249 2,430 1,410 1,080 1.9
45 227 1,990 1,320 1.040 14
40 20.3 1,570 1,240 990 0.8
35 179 1,180 1,160 930 02
30 18.5 1,020 1,070 &70 0.0
25 15.6 700 990 790 0.0

Fig. 3.1 7G60ME-C9.5 Tier 1 Table of cooler capacities (MDT) *

_34_



Report created by 1 e
TGAOME-CO.5-TIl with 1 x MHI MET33-MB.

SMCR: 18,760 kW at 87.0 rimin, with high load funing. MAN Diesel & Turbo é‘f_fhf-‘ﬂ

Fump Flow capacity Pump head
mih Bar
Fuel oil circulation 8.8 6.0
Fuel oil supply 5D 4.0
Jacket water 130 3.0
Central water 450 25
Sea water for central cooling 550 2.0
Lubrication oil arn 45
Tier I
Flow Central water flow Heat dissipation
Cooler m¥h m¥h kW
Scavenge air - 280 7.120
Lubrication oil 370 180 1.570
Jacket watar 130 180 2520
Central water?! 550 450 11,210
Fuel oil circulation moospo) = = 58

"} "Flow” in this row is the sea water flow through the central cooler.

Al flows are stated as minimum required flows.

The pump heads stated are for guidance only, and depend on the actual pressure drop across coolers, fiters, ete. in the systems. The
capacities do not account for any compenents other than the engine itsalf.

Pertaining cooding water flow diagram, temperatures, viscosities and pressures for pumps and coolers. see "Engine Project Guide™.

Capacities of auxiliary systems

Air cooler cleaning unit

Air cooler cleaning tank I.lﬂD m’"
Capacity of pump 2.0 mh
Cylinder oil system - 0
Storage tanks 2x32m’
Service tanks 2.5 m?

Fuel oil system

MGOMDO service tank, 12 h 43.8m?
HFO setfling tanks, 2x 12 h 2x41.1m3
HFO service tank, 12 R/G5 °C 42 m?
HFQ centrifuge, B8 °C 4,310 lh
Fuel oil pre-heatar 148 kW
Lubrication oil system

Storage tanks (2 x 3 months) 2x48m?
Cenfrifuge, 85 °C 2,550 Lh
Recommended lube oil bottom tank 23 m?

Miscellaneous

Jacket water expansion tank” 10 %
Motor rating, auxiliary blowers 2 x5O kW
*] Jacket water expansicn tank volume given in percent of the total jacket water volume.

Starting air system, 30 bar
Receiver volume (12 staris) 2 x 8.0 m3{n)
Compressors (total) 360 m3*n)th

WVarious drain tanks
Stuffing box drain tank .30 m?
Seavenge air drain tank 0,70 m?

Fig. 3.2 7G60ME-C9.5 Capacities of auxiliary systems (MDT)
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3.2 YA 2Ho 74

3.2.1 gukAQl A x"Hle & oA A4H=E (with jacket cooler)

8.7 T
DESIGN BASE 258 Q
-100% MCR LOAD OF ME
-100% MCR LOAD OF GIE X 1 |
M/E J.C.F.WP/P_ [WE J.F. W COOLER
202M3/H X 30MTH 2,089,800 Keal 258 0 [WAIN L.0 COOLER 60.6 1
WE J.F.W 6,338,200 Keal
PREHEATER
) 202 o [WE AIR INTER COOLER 4.8 1
202 o gg 1,178,200 Keal
9.7 T
0.8 G [INTER. SHAFT BEARING 40.8 1
3,830 Kcal
80 T 2 0 [S/TUBE L.0 COOLER 37.0 1
F.W 2,000 Keal
GENERATOR
462.8 Q 148.8 o[ AuX.
r O Kcal
330 0 ,fl 330 ¢
NO. 1 WAIN GENTRAL NO. 2 MAIN GENTRAL
GOOLER COOLER
4,265,855 Kcal | 4,265,855 Keal 89 T
43 71 ] iswa BT ; 370 0 660.0 0
N
-
740 0
2T C‘) C‘
\| 509 T ATWOSPHERIC COND. 60 0
. 1,160,787 Keal 2T >< 800 @
32 T
H.5.C T
i

CENTRAL C.S.W. P/P

400N3 X 23MTH

Fig. 3.3 Heat balance with jacket cooler
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Fig. 3.4 Main engine jacket cooling system with jacket F.W. cooler
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3.2.2 AR ¥4 JA717k fle A2 € duA Z=

2 =ioAe #7118 AR W45 dA47IE AAsA @1 371 ¥4l
(scavenge air cooler) &7Z9 WZ4E ol&sty F7H Wiy 275 2
£ 80 CTE FAE F A=A &4, 1&3Ath = 2
43 180k B A3t Az W4

o] A|HA AZH tolH#E T

At
<A #l 8 Hu HESIH.

Table 3.1 Data of cooler heat (MDT)

Jacket ‘water Lubrication oil Scavenge air
Remark
cooler heat cooler heat cooler heat
Heat Engine
dissipation 2,430 1,370 7,370 load
kW) 100%
Flow
capacity 202 202 258
(nd/h)
LW LW F.W F.W F.W F.W
Remark
IN ouT IN ouT IN OouT
Setting as of
- 80 36 - 36 -
temp. () 2011
Normal as of
65~75 | 80~85 | 10~36 | 42~45 | 0~36 | 10~50
range (C) 2011
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D F71& AR B34 47 == A4

Table 3.1 FastH, F7]#o] 100 % Fatw] Az Wb Yzhrje] EzF
2,430 kW, AZ W74 FF2 202 ni/h, A Y244 759 2571 80 C
A% F71Fe] A WY4dF FUS 25 = 4 BDES ol &35l 4 (3.2 o)
T 7 Aok

2,089,800kcal/h = (202m®/h < 1000kg/m* X 1kcal/kgC % (80—1¢1)C) (3.2)

B 1kW = 1kJ/s, 1kJ = 0.2389kcal

= 69.7C

Jm

Q.2 AM Atd Aol mebA, F718 100 % Fshol A Azl W2 =7
=55 80 TE #FAS] Aaie A Fdgoll 223 2=(1)71 69.7 Ceh=

4 @AM AND LEE o3t EFHEL TV FAVY FIH Ao
E 4F2 4 G 2ol ANY & Utk F F/BAN ALB HE And
t aFe 375 LEE 80 T, 371 WAV FFHE (020 gk
e WS £EE 60.6 Tolrl ol EFste] AZHF 69.7 Co LEE 7}
A 202 o JAFE WEojof Brh
anr = Un'lh XS0 02— At xane 03
= 94.5ni/h
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4 @3oIA ANE Akl webdd, FA1E 100 % FehlA AL B
74 e 945 mheks Ag & 5 Qom, o ANel osiA F7] 37
z

7194 FHEE 78S 4 G4k o] A 5 Uk

© 202m°/h — 94.5m*/h =107.5m" /h 3.9

Q) & A A4

4 (32, 3.3, GHNA AE e @ uix Fao=z A4std Fg 359
o] UEhd % k.

107.5 0
DES|GN BASE 80 T —"
- 100% MCR LOAD OF M/E 7.5 o ¥
-100% MCR LOAD OF G/E X 1 60.6 T S
ME J.C.F.W P/P ka

202 M3/H X 30MTH 258 0 M/E AIR INTER COOLER 60.6 T |150.5 @
6,338,200 Kecal 60.6 T

94.5 @ 202 @ [MATN L. 0 COOLER 41.8 T

80,0 T | 1,178,200  Keal

0.8 0 INTER. SHAFT BEARING 40.8 T
3.830 Keal
202 @ 2 0 S/TUBE L 0 COOLER 37.0 T
80.0 T 2.000 Koal
462.8 0 148.8 0 [aUx
36 T Keal
M/E JACKET
2. 089, 800 Kcal
330 @ 1330 @

NO. 1 MAIN CENTRAL
COOLER

5.137.055 Kecal 5.137.055 Kcal :

45 T E 370 @ 46 T £ 370 @ 660.0 @

COOLER

NO. 2 MAIN CENTRAL ‘

740 @

32 T CD
S|80:2. 1. ATMOSPHERIC COND. 1 0 @
- |

1.160. 787 Keal

H.S.C.

L

CENTRAL C.S. W. P/P

) Ls.c
200 M3 X 23MTH

Fig. 3.5 Heat balance on 100% MCR Iload
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4) AF2=A oW B (auto temperature control valve)
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[ Mixing type 1]
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=

From ME air cooler

c

From M/E Jacket

o

ToM/E
ND 125A

"

M/E J.C.F.VN

SET80 T

7K AS
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To M/E J.C.F.W cooler |

PN

From M/E
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%

<l
=

ToME

e

» Without M/E Jacket F.W. cooler

» With M/E Jacket F.W. cooler

Fig. 3.7 Application of cooling water thermostatic valve
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[ Diverting type 1 [ Mixing type 1]
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* To M/E From M/E
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/

Port-A
To M/E
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From M/E

¥ T

Port-C Port-C
To M/E J.C.F.W. cooler From M/E air cooler

Fig. 3.8 Globe type three-port valves
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411 F7139 3 Al+A (Factory acceptance test)
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Fig. 4.1 Arrangement of Factory acceptance test
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T AR F71H A Aol A FHete] JACSS] A Wt BAEY
°] 110%, 100%, 90%(or NCR), 75%, 50%, 25% AXds5& HAF 2 A=, 7=
skth. &3k, IMO NOx¢} EIAPP(Engine international air pollution prevention)e]
AAF 2 IFE % Aol T A=A 25%, 50%, 75%, 100%ANA AL oY

718 A shell A%,

Table 4.12 2wt 34 Aol AAEHE A I AlZdoln

Table 4.1 Engine manufacture’ s standard for factory acceptance test

Load Test Running hours IMO NOx test
25% 0.5 hour Involve
50% 0.5 hour Involve
5% 0.5 hour Involve
90% (or NCR) 0.5 hour -
100% 1.0 hour Involve
110% 0.5 hour -

NOx ElZE&= F7]% A ZAbel wheba] AolehAnt dukA o2 parentet
member2 EFHM, d&HE Mddto] @& A adEre] F=7]#-& parentgh
3 WAL o] 9)e] Aubd memberE WAIFTE ol EF= FIH AZAL
oA A&E= T HAF FES A4S et HEse AMgoH, &

3] NOx AA A T8k AHSET

% A&EE sHo B A5 ATH Fr1we] NOX FATE 712A ojul
AHW o] F T /B NOx ZAR vXE FRF AR WA F
Do FAW AN AATE ANHEA B F WA Aol glom 2w
A2k glol AA7E AA g
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4.1.2 F7139 33 A=A (shipboard trial)
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Table 4.2 Weather condition and sea state for shipboard test **

SNAME zZ=
A A4 A T 17 3
_ 25 - E L > 500 4ols}, v}a1
Heavy ship }
o] 3} =z JE 10 m/ 2.5me] &}
%8 | Large, 20 =E | _ | L < 500 MRS EN
Passenger o] 3} ° JE 9} 311 .5mo] 3}k
_ 15 =E * gpiral & slow speed test :
small ship . }
o] 3} 5 W o] &}k
ITTC Guide
49 | oukg L 12m/s o 8), sl HE 1 2-3 olsh, 27 1 A& 9% ol
Norway Z= & IMO (%%
g npgk 10 W o] 3), * Spiral & Slow speed test @ 7 "
%% L > 150 m el ]
- o|sl s A7dEl 4 (3 2.5m)e] st
- wpgk o 7 W5 o] &} * Spiral & Slow speed test @ 5 s
=2 |L < 150 m ] )
o]} s AAEl 3 (9 1.25m) ©]3f
T Al Ao A dALHYE=H ] 110 %= A= A Zo] A=A
Ae TR AAME Fsto F71#e A S AAsksE Aot F/E AHE
ste] AEHAZHA 2AZE dEHOIEYoA 4AHE ST F713 FH
23 AT HAAle 3 AlEHAA e} 2ol dEHUEE e 25 % F71H I HdF
ANA AASt o] W A&ES =H3t. F7|H A4 g HAAE 9 4
S-S Auke) Rz, 713 W/4H, AAY FoAH, gAY o],
Hojg o] me 3 2 9A4AE 1St A vl dAo] HAstH z7)
S F7TeA A AAE A5} HuEd FrB 2AADAHE DA
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Table 4.3 Principal dimension of 82k / 180k bulk carrier

{

A

o , , 82,000 DWT CLASS 180,000 DWT CLASS
Principal Dimension ) .
Bulk carrier Bulk carrier
Length (Overall) 229.00 m 292.00 m
Length
, 222.00 m 283.50 m
(Between perpendiculars)
Breadth (Moulded) 32.26 m 45.00 m
Depth (Moulded) 20.20 m 24.80 m
Designed Draught 12.20 m 16.50 m
Scantling Draught 14.55 m 18.30 m
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4.2.1 82k B3] AF Hl

82k AFe A9l R IAbo|E(Bauite, ¥FHFY 95 4< 98 5
3 AFEe AFog2 MolzZggl &4 HAE FrlYokNew Guinea)e] ZALE
7ol A g e HHsd daidoly. sy Ao AAE & F5ol
St A 229 moll AREH durpests F3t
ZH e gugs H3X F JAFS Hdo

Urheste] 9& wgagel 9FoR BRYE WAt

- %‘ L
of i AledE AAsHALeH ASHe WA E45H7] sk, A A
2z A AN e 3 Ao H2E Hixet vlu &4 33t Table

445 W3 Aol F719 Aolth

Table 4.4 Main engine specifications of 82k bulk carrier

Ship
o S8243 MCO S8262 AK
Description
Engine Type MAN B&W 6S60MC-C8 MAN B&W 6S60MC-C8.1
NMCR (kW x rpm) 14,280 x 105.0 14,280 x 105.0
SMCR (kW x rpm) 11,200 x 96.0 11,200 x 96.0
NCR (kW x rpm) 9,520 x 90.9 9,520 x 90.9
S.F.0.C (g/kWh) 169.7 + 5% at MCR 169.7 + 5% at MCR
Turbo Charger ABB TPL-80B11 MAN TCA66-21
Cyl. Jacket cooling , Fresh water
, Fresh water (with cooler) ,
medium (without cooler)
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Ship

Description

S8277 AAN

S8284 JSS

Engine Type

MAN B&W 6S60ME-C8.2

MAN B&W 6S60ME-C8.2

NMCR (kW x rpm)

14,280 x 105.0

14,280 x 105.0

SMCR (kW x rpm) 11,200 x 96.0 11,200 x 96.0
NCR (kW x rpm) 9,520 x 90.9 9,520 x 90.9
S.F.0.C (g/kWh) 164.7 + 5% at MCR 164.7 + 5% at MCR
Turbo Charger MHI MET-60MB ABB TPL-77B

Cyl. Jacket cooling

medium

Fresh water (with cooler)

Fresh water

(without cooler)
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Table 4.5 Factory acceptance test result of 82k bulk carrier

[ S8243 MCO 1

2011.11.16

Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP © © Air Temp

kw) | FW | F.W. | Air | Air | FW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 25 | 60.5 2801 | 32 33 59 | 31 76 78.7 35 20.5
2 50 | 76.2 5600 | 33 36 109 | 32 74 7.7 33 19.7
3 75 | 87.2 8398 | 32 38 149 | 34 75 78.2 35 20.4
4 85 | 90.9 9516 | 32 40 174 | 36 75 78.3 36 20.7
51 100 | 96.0 | 11200 | 31 41 183 | 37 75 79.3 38 21.2
6| 110 | 99.1 | 12320 | 21 43 194 | 38 75 79.7 40 22.0

[ S8262 AK ]

2011.10.17

Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP = © Air Temp

. &w) | FW | EW. | Air | Air | FW. | FW.
)| (rpm) . In | out n out In Out ©) ©)
1 25 | 60.5 2800 | 21 23 51 | 21 51 60 30 21.2
2 50 | 76.2 5600 | 21 32 107 | 24 53 60 29 21.6
3 75 | 87.2 8400 | 22 45 147 | 30 55 65 31 22.8
4 85 | 90.9 9520 | 23 54 164 | 33 55 68 37 22.8
51 100 | 96.0 | 11200 | 24 53 182 | 39 60 72 40 23.3
6| 110 | 99.1 | 12320 | 25 60 194 | 39 68 79 41 23.2
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[ S8277 AAN ]

2011.12.29
Air cooler Cooling F.W.

M/E | MIE BHP © «© Scav. | Room
Load | Speed | o "Fw | FW. | Arr | Ar | BW. | Fw, | o | Temp
)| (rpm) . In | out in out In Out ©) ©)

1 25 | 60.5 2801 | 31 34 42 | 39 46 76.3 35 15.0
2 50 | 76.2 5601 | 33 35 84 33 45 76.8 32 15.1
3 75 | 87.2 8398 | 35 37 138 | 35 45 77.7 37 16.0
4 85 | 90.9 9516 | 37 40 160 | 37 45 78.0 38 15.7
5| 100 | 96.0 | 11200 | 36 41 183 | 37 45 78.8 40 16.6
6 110 | 99.1 | 12320 | 35 41 196 | 37 45 78.8 40 15.9

[ S8284 ISS ]

2012.05.21

ME | ME Air cooler Cooling F.W. Scav. | Room
Load | Speed BHP af: ¢ - () Air Temp

&kW) | FW | EW. | Air | Air | EW. | F.W.

Ge) | (rpm) . In | out in out In Out ©) ©)

1 25 | 60.5 2803 | 23 24 50 34 73 75 34 24.0
2 50 | 76.2 5598 | 24 26 103 | 28 73 76 30 24.1
3 75 | 87.2 5395 | 26 45 155 | 36 73 77 36 24.3
4 85 | 90.9 9513 | 28 47 168 | 38 73 78 38 24.5
5| 100 | 96.0 | 11198 | 29 40 189 | 39 73 78 39 24.7
6 110 | 99.1 | 12318 | 29 40 | 205 | 40 73 79 40 24.7
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Fig. 4.2 Jacket cooling water outlet temperature of 82k bulk carrier.
(Factory acceptance test result)
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Q) 82k M3 A9 A A|LA Ax u3F
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A Rl Ao, AgolA FA3s}
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58243 F71HS A5t

o Aot &

Fig. 4.3 Temperature controller of jacket cooling water cooler (S8243)
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Table 4.6 Shipboard trial result of 82k bulk carrier

[ S8243 MCO 1 with cooler

2012.05.23
Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP © © Air Temp
&w) | EW | FW. | Air | Air | FW. | FW.
)| (rpm) . In | out in out In Out ©) .
1] 739 | 90.7 8250 | 30 43 157 | 34 68 74 37 30
2| 739 | 914 8270 | 30 44 158 | 34 68 74 37 30
3 NCR | 939 9090 | 30 44 165 | 34 67 74 37 30
4| MCR | 98.9 | 11005 | 31 50 188 |39 60 72 41 30
[ S8262 AK ] without cooler
2012.03.22
Air cooler Cooling F.W.
M/E | MIE BHP % o) Scav. | Room
Load | Speed | o "FW |-F.W. | Air | Ar | BW. | Fw, | o | Temp
)| (rpm) . In| out in out In Out ©) ©)
1 50 | 79.5 5600 | 32 39 110 | 33 72 77.8 34 22
2 75 | 90.8 7870 | 33 45 145 | 36 72 78.5 38 24
3 85 | 94.3 9300 | 33 48 160 | 38 70 78.3 40 23
4| 100 | 99.3 | 10730 | 33 51 175 | 40 70 78.7 42 24
5| NCR | 90.7 8010 | 32 45 145 | 36 71 78.3 39 22
6 MCR | 958 9590 | 33 48 160 | 38 71 78.8 40 22
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[ S8277 AAN 1 with cooler

2012.06.06
Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP ©) ©) Air Temp
&w) | EW | FW. | Air | Air | FW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 60 | 84.6 6290 | 30 40 135 | 34 73 80 37 33
2 75 | 90.7 7650 | 32 44 153 | 36 74 80 38 33
3 85 | 94.4 9010 | 30 43 170 | 36 74 80 38 32
41 100 | 99.2 | 10510 | 30 46 186 | 38 70 78 39 32
5| NCR | 90.8 8125 | 30 40 152 | 36 68 74 37 31
6 | MCR | 95.8 9550 | 30 43 174 | 36 70 75 38 32
[ S8284 JSS 1 without cooler
2012.09.13
Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP §e ©) Air Temp
&w) | EW | EW. | Air | Air | EW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 50 | 79.4 5179 | 30 34 105 | 32 67 76 36 35
2 75 | 90.9 7981 | 31 40 154 | 36 73 80 39 35
3 85 | 94,5 9099 | 32 44 171 | 38 64 76 41 35
41 100 | 99.3 | 10697 | 33 50 193 | 42 63 76 45 35
5| NCR | 90.8 7929 | 32 42 158 | 37 66 7 40 35
6 | MCR | 96.2 9427 | 32 46 176 | 39 62 74 42 35
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Fig. 4.4 Jacket cooling water outlet temperature of 82k bulk carrier.
(shipboard trial result)
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4.2.2 180k 349 A% vl

Table 4.7 Main engine specifications of 180k bulk carrier

Hull No.

Description

S8061 GLL

S8000 CH

Engine Type

MAN B&W 6S70MC-C7

MAN B&W 6S70MC-C7

NMCR (kW x rpm) 18,660 x  91.0 18,660 x 91.0
SMCR (kW x rpm) 18,660 x 91.0 18,660 x 91.0
NCR (kW x rpm) 15,861 x 86.2 15,861 x 86.2
S.F.0.C (g/kWh) 169.0 + 5% at MCR 169.0 + 5% at MCR
Turbo Charger ABB TPL-85B ABB TPL-85B

Cyl. Jacket cooling

medium

Fresh water (with cooler)

Fresh water

(without cooler)
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Hull No.
S8045 KS S8018 TU

Description
Engine Type MAN B&W 6S70MC-C8.1 MAN B&W 6S70MC-C8
NMCR (kW x rpm) 18,660 x 91.0 18,660 x 91.0
SMCR (kW x rpm) 18,660 x 91.0 18,660 x 91.0
NCR (kW x rpm) 15,861 x 86.2 15,861 x 86.2
S.F.0.C (g/kWh) 179.5 + 5% at MCR 172.5 + 5% at MCR
Turbo Charger ABB TPL-85B AB TPL-85B
Cyl. Jacket cooling . Fresh water
edium Fresh water (with cooler) (without cooler)
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[ S8061 GLL 1]

Table 4.8 Factory acceptance test result of 180k bulk carrier

2010.02.25

Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP (©) ©) Air Temp

kw) | FW | F.W. | Air | Air | FW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 25 | 57.3 4665 | 14 18 45 16 67 73.2 21 18.0
2 50 | 72.2 9330 | 18 54 102 | 31 67 74.3 32 18.4
3 75 | 82.7 | 13995 | 21 57 153 | 39 67 75.8 35 18.1
4 85 | 86.2 | 15852 | 23 56 167 | 40 67 76.3 38 18.2
51 100 | 91.0 | 18664 | 23 58 184 | 41 67 77.8 40 17.6
6| 110 | 939 | 20526 | 26 57 195 | 43 67 78.8 40 18.1

[ S8000 CH 1

2010.10.08

Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP . © Air Temp

. &w) | EW | EW. | Air | Air | EW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 25 | 57.3 4665 | 23 29 42 24 60 66.2 27 23.2
2 50 | 72.2 9330 | 22 50 95 30 64 74.5 30 22.8
3 75 | 82.7 | 13995 | 24 49 142 | 34 65 76.3 34 23.0
4 85 | 86.2 | 15861 | 26 50 160 | 36 67 79.0 36 23.5
51 100 | 91.0 | 18660 | 29 52 182 | 39 69 82.8 39 23.8
6| 110 | 939 | 20526 | 32 57 197 | 43 68 83.2 41 23.8
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[ S8045 KS 1]

2011.06.07
Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP ©) ©) Air Temp
kw) | FW | F.W. | Air | Air | FW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 25 | 57.3 4665 | 22 24 50 24 67 74 30 29.7
2 50 | 72.2 9330 | 19 58 118 | 30 67 74 32 29.5
3 75 | 82.7 | 13995 | 19 68 162 | 36 67 75 36 29.5
4 85 | 86.2 | 15861 | 20 68 178 | 38 67 76 38 28.8
51 100 | 91.0 | 18660 | 24 62 202 | 41 67 77.2 41 28.3
6| 110 | 939 | 20526 | 28 57 218 | 43 67 77.5 43 27.5
[ S8018 TU ]
2011.01.07
Air cooler Cooling F.W.
M/E | MIE Scav. | Room
Load | Speed BHP e © Air Temp
&w) | EW | FEW. | -Air | Air | EW. | FW.
)| (rpm) . In | out in out In Out ©) ©)
1 25 | 57.3 4665 | 16 18 43 15 58 62 26 9.8
2 50 | 72.2 9330 | 16 57 105 | 34 63 68 32 9.9
3 75 | 82.7 | 13995 | 16 61 145 | 36 65 72 34 10.5
4 85 | 86.2 | 15861 | 17 60 163 | 37 70 77 36 10.9
51 100 | 91.0 | 18660 | 22 57 187 | 41 70 79 38 11.9
6| 110 | 939 | 20526 | 23 56 202 | 42 71 80 39 11.1

_66_
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Fig. 4.5 Jacket cooling water outlet temperature of 180k bulk carrier.
(Factory acceptance test result)
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Fig. 4.6 Temperature controller of jacket cooling water cooler (S8000)
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Table 4.9 Shipboard trial result of 180k bulk carrier

[ S8061 GLL 1 with cooler

2010.09.09
Air cooler Cooling F.W.

M/E Scav. | Room

M/E BHP (‘) () .
Load Speed &w) | EW | FW. | Air | Air | FW. | FW. Alr Temp
(rpm) . In | out in out In Out ©) .
1| 60% | 81.7 | 11400 | 30 41 141 | 35 65 78 37 34
2 75% | 88.0 | 13970 | 32 48 166 | 40 63 77 41 33
3| 8% | 91.6 | 16240 | 32 52 181 | 42 64 77 43 33
41 100% | 95.0 | 17780 | 33 56 196 | 46 64 77 46 33
5| NCR | 86.1 | 13750 | 31 46 158 | 38 64 77 40 33
6 MCR | 90.8 | 15720 | 32 54 180 | 43 61 78 42 33

[ S8000 CH 1 without cooler
2011.02.13
Air cooler Cooling F.W.

M/E Scav. | Room

M/E BHP (‘) () .
Load | P2 qewy TEW FEWe ] ATl ar | BW | Fw, | Ar | Temp
(rpm) . In | out in out In Out . .
1| 60% | 81.6 | 11060 | 28 36 124 | 31 68 75 34 17
2| 75% | 87.9 | 14090 | 30 42 151 | 35 67 74 39 18
3| 8% | 91.6 | 15860 | 31 46 167 | 38 65 74 42 18
41 100% | 94.2 | 17870 | 32 50 178 | 42 65 73 45 20
5| NCR | 86.1 | 13790 | 28 41 146 | 34 66 72 37 18
6 MCR | 90.9 | 15650 | 28 43 160 | 36 66 73 39 16

_69_




[ S8045 KS 1 with cooler

2011.11.07
Air cooler Cooling F.W.

M/E Scav. | Room

M/E BHP (‘) () .
Load Speed &w) | EW | FW. | Air | Air | FW. | FW. Alr Temp
(rpm) . In | out in out In Out ©) ©)
1| 60% | 81.5 | 11720 | 34 42 153 | 39 68 76 38 30
2| 75% | 87.9 | 14313 | 34 46 173 | 41 65 78 40 30
3| 8% | 916 | 16362 | 34 48 185 | 43 68 7 42 29
41100% | 93.9 | 17892 | 34 52 203 | 46 64 77 44 30
5| NCR | 86.2 | 14305 | 34 45 167 | 41 57 79 40 30
6| MCR | 91.0 | 18063 | 34 50 190 | 44 72 79 42 28

[ S8018 TU ] without cooler
2011.04.04
Air cooler Cooling F.W.

M/E Scav. | Room

M/E BHP () () .
Load | P4 qewy TBW [ BW. | Air | Ar | BW. | Fw, | A | Temp
(rpm) . In | out in out In Out ©) .
1| 60% | 81.7 | 10890 | 26 38 130 | 31 69 76 32 23
2| T5% | 875 | 13380 | 26 43 156 | 34 70 7 34 23
3| 8% | 91.6 | 15280 | 26 46 170 | 37 68 76 36 22
41 100% | 93.6 | 17490 | 26 51 190 | 39 69 78 38 22
5| NCR | 85.9 | 13760 | 25 43 160 | 34 69 76 34 23
6 MCR | 90.6 | 15920 | 25 46 175 | 36 68 77 36 20
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Fig. 4.7 Jacket cooling water outlet temperature of 180k bulk carrier.
(shipboard trial result)
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