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A study on performance comparison of jacket cooling fresh water system for marine diesel engine
Duk-Kyung Kim' - Jae-Hyun Lee’ - Kwon-Hae Cho'
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Abstract: Due to the financial crisis in 2008, the world economy collapsed leading to an increase in oil prices and a decrease in
freight by shipping. To overcome this crisis, major shipping companies ordered larger ships, changed their trading route and improved
operating of ships to overcome deficits. In particular, low-speed navigation was much favored by many companies so that it can re-
duce fuel consumption. However, the long-term operation of high-speed optimized engines in low-speeds has affected the jacket cool-
ing fresh water (J.C.F.W.) system as they fail to maintain the normal operational temperature. The temperature of J.C.F.W. system
dropped leading to low temperature corrosion. As a result, when the engine is operating at minimal load the functioning of existing
J.CF.W cooler is decreased and the use of fresh water generator is substantially limited. Therefore, an improvement in the functioning
of J.CF.W. system is necessary. In this paper, in order to review the improvements required for the operation of J.C.F.W. of
low-speed operating marine diesel, an experiment was conducted by comparing and analyzing the results of the main engine J.C.F.W.
system of a Panamax class bulk carrier 82k and a Cape class bulk carrier 180k by installing and uninstalling the J.C.F.W. Cooler.
Thus, this paper proposed an improved design of the J.C.F.W. system that is suitable for the present low-speed operation.

Keywords: Slow steaming, Jacket temperature, Cold corrosion, Jacket cooling fresh water system
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Figure 1: Relation between wear and liner temper-

ature/operating hours [1][2]
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Table 1: The temperature and pressure of jacket cooling wa-
ter system for MDT [8]

~2012.01 | 2012.02~ | 2014.09~ | 2015.01~

JCW inlet | 3.5~4.5 | 4.0~5.0 3.7~4.5 3.7~5.5
pressure bar bar bar bar
JCW outlet | 2.7~3.7 | 2.6~4.2 2.2~4.1 2.2~5.1
pressure bar bar bar bar
JCW inlet T 57 C 57 57 57 C

low alarm
JCW inlet T| 65~70C | 65~90C | 65~90TC | 65~90C
JCW out T| 80~85TC | 88~90C | 88~90C | 88~90C
(set. Temp)| (807C) (907) (857) (857C)
Height of | ¢ 15 m 15 m 15 m
exp-tank
LDCL - - w/LDCL | w/LDCL

(1) MDT LDCL system (Load dependent cylinder liner)
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Figure 32

Figure 3: Main engine jacket cooling system without jacket

F.W. cooler

sto] HE

S

1A, gt

S

SEUE
4 AE

Z}
2

o

-

T

-
Figure 29} o] 7]

=8 A
Eia=4

=
S
28k

ey

‘]

L
L

s, <

b slol

S

Z7

e S Ag 7

A
A=Y
2 Yyt

=0
[e)
%

3A7 3= 44717k 8
<

A s ECIEE L L D]

T)ez &g FAsjok
$ AR

o=
T

—

<

0l

ol
¢

E =~

3
~

@

Kk

o] Aol HW, F7]¥elA A=

}

]
gl

-

45 771

=

3]

s
&

)

Figure 2: M/E jacket cooling water system with jacket F.W.
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Figure 4: Tables of cooler heat(example)
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Table 2: Main specifications of 82k bulk carrier

58243 MCO S8262 AK S8277 AAN S8284 JSS
Engine Type | MAN BEW MAN B&W AN BEW T s6oMci 2
SMCR(kW x rpm) 11,200 x 96.0 11,200 x 96.0 11,200 x 96.0 11,200 x 96.0
NCR(kW x rpm) 9,520 x 90.9 9,520 x 90.9 9,520 x 90.9 9,520 x 90.9
SFOC(g/kWh) 169.7 + 5% at MCR 169.7 + 5% at MCR 164.7 + 5% at MCR 164.7 + 5% at MCR
Turbocharger ABB TPL-80B11 MAN TCA66-21 MHI MET-60MB ABB TPL-77B

Cyl. Jacket cooling
medium

Fresh water
(with cooler)

Fr
esh water
(without cooler)

Fresh water
(with cooler)

Fresh water
(without cooler)

Table 3: Main specifications of 180k bulk carrier

S8061 GLL S8000 CH S8045 KS S8018 TU
Engine Type Z/IS/;](;IMi%C\Z MAN B&W 6S70MC-C7 61\S/I7A0]:/[ (}:3_ 8(??;]1 MAN B&W 6S70MC-C8
SMCR(kW x rpm) 18,660 x 91.0 18,660 x 91.0 18,660 x 91.0 18,660 x 91.0
NCR(kW x rpm) 15,861 x 86.2 15,861 x 91.0 15,861 x 86.2 15,861 x 86.2
SFOC(g/kWh) 169.0 + 5% at MCR 169.0 + 5% at MCR 179.5 + 5% at MCR 172.5 + 5% at MCR
Turbocharger ABB TPL-85B ABB TPL-85B ABB TPL-85B ABB TPL-85B

Cyl. Jacket cooling
medium

Fresh water
(with cooler)

Fresh water
(without cooler)

Fresh water
(with cooler)

Fresh water
(without cooler)

4.1 2k eH3aM A|_‘,3_I-| AlS 7:Iﬂ|.

[S8262] without cooler

E/R Temp: 24C

82K 49 79 MAN 6S60MC-C8 17S HEAlal= 2
o] A A Z1E(S8243, S8262) MAN 6S60ME-C8 <l
2L GAsH= B 1 E(S8277, S8284) 0.7 H-#]3tiT).
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Table 4: Shipboard trial result of 82k bulk carrier (A group)

[S8243] with cooler E/R Temp: 30T

M/E | M/E Air cooler () Cooli?g Scav
BHP FW.(C) )

Load| Spd ] ] Air
%) lepm) (kW) |F.W.|F.W. A'1r Air F.W.|F.W. )

In |out| in| out | In | Out

1|50 |79.5|5600| 32 | 39 |110| 33 | 72 |77.8| 34
275 (90.8|7870| 33 | 45 |145| 36 | 72 |78.5| 38
3| 85 (943(9300| 33 | 48 |160| 38 | 70 |78.3| 40
41100 (99.3|10730{ 33 | 51 |175| 40 | 70 |78.7| 42

Table 5: Shipboard trial result of 82k bulk carrier (B group)
[S8277] with cooler E/R Temp: 32T

M/E | M/E Air cooler (C) COOli?g Scav
BHP FW.(C) :

Load| Spd i ] Air
%) |(pm) (kW) |F.W.|[F.W. A.1r Air [F.W.[F.W. ()

In [out| in| out | In | Out

1173.9190.7| 8250 30 | 43 |157| 34 | 68 | 74 | 37
2173.9|91.4| 8270 30 | 44 |158| 34 | 68 | 74 | 37
3| 85 (93.9| 9090 30 | 44 |165| 34 | 67 | 74 | 37
41100 |98.9 11005/ 31 | 50 |188| 39 | 60 | 72 | 41

M/E | M/E Air cooler (C) COOH?g Scav
BHP F.W.(C) )

Load| Spd ] ] Air
%) |(epm) (kW) |[F.W.|F.W. A.1r Air F.W.JF.W. ()

In [out| in| out | In |Out

1|60 |84.6|6290| 30 | 40 |135| 34 | 73 | 80 | 37
2| 75190.7[7650| 32 | 44 |153]| 36 | 74| 80 | 38
3| 85(94.4/9010| 30 | 43 |170| 36 | 74 | 80 | 38
41100]99.2 (10510 30 | 46 |186| 38 | 70 | 78 | 39

A418 A15(2017.1)
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[S8284] without cooler E/R Temp: 35T

Al ler () Cooling

ir cooler

M/E|M/E BHP F.W.(C) Scav.

Load| Spd ] ] Air
(kW) |F.W.|E.W.| Air | Air [FW.|[FW.| |

(%) |(rpm) . (T)

In |out| in| out | In |Out

o
iy
>
>

9 A% e B AT

A SR F ALYAN AFS Aol BA FA
s FES 27 sl

Table 6: Shipboard trial result of 180k bulk carrier (A
group)

[S8061] with cooler E/R Temp: 33T

] . Cooling
M/E|M/E Air cooler (TC) . |Scav.
BHP F.W.(C) .
Load) Spd | 4oy [Ew [E.w [ air | Air [F.w[rw] A
(%) ((rpm) In |out| in| out | In | Out ©)

1| 50 [79.4(5179| 30 | 34 |105| 32 | 67 | 76 | 36
2| 75(90.9|7981| 31 | 40 [154| 36 | 73 | 80 | 39
3|85 (94.5(9099| 32 | 44 [171| 38 | 64 | 76 | 41
4110099310697 33 | 50 |193| 42 | 63| 76 | 45
Figure 60 43= ¢ A3 A3E == vehfiith A
70 W QA7)7F A E = s82439] A 2= Alo)7)

Atz Qlalo] Algrlo] FAHew AaAEA o,
82
80 +— -
A/-‘
78 | =
76 / \ = SR5243
== 58262

74 % \ 58277
72

"

i 58284

70

68

T T T
50/60% 75% 85% 100%

Figure 6: Jacket cooling water outlet temperature of 82k
bulk carrier(shipboard trial result)

42 180k HIM A2 Ad A

180k S MAN 6S70MC-C7 QRS &8 A 1F,
MAN 6S70MC-C8 1718 &3 B 15 o2 o] A&
AL It A 189 S8061E AF W WA E
Ax|sglom S8000= WVE AXEHA] ZAUrh B LF
o] S8045+= AA W7 YZVIE AR, S8018% WAV E
AX|8EA] ket

A H3le] 60%, 75%, 85%(NCR),

100%2 TH3ko] 2932t} Table 62} Table 791 A&7
AdE Jepidlch F713e] AR W7k %bl W7
2 =43)e] A3 = Z3le] A
AR IR S R v P 7 5

$80009] F7]¢ke WZAE Q7 EEMSelE E75 &
Z7F 74CE A A <
AAAAE A A} BB Lego)r] o] MYS x4ds)
= "YW Z(tun buckle)o] Fol 93| &
slo] &7} Alo)7) HA] i S FQl s}

Fauld A X yo] g et3] A A41@ A15(2017.1)

1| 60 |81.7({11400f 30 | 41 |141| 35 | 65| 78 | 37

75 | 88.0 (13970 32 | 48 |166| 40 | 63 | 77 | 41

2
3] 85 191.6(16240 32 | 52 |181| 42 | 64 | 77 | 43
41100 (95.0(17780| 33 | 56 |196| 46 | 64 | 77 | 46

[S8000] without cooler E/R Temp: 18T

] . Cooling
M/E|M/E Air cooler (C) .| Scav.
BHP F.W.(C) .
Load) Spd | oy [Ew [E.w [ air | Air [F.w[rw] A
(%) ((rpm) In |out| in| out | In | Out ©)

1|60 |81.6(11060f 28 | 36 [124| 31 | 68 | 75 | 34

75 | 87.9 (14090 30 | 42 |151| 35 [ 67 | 74 | 39

85 [91.6(15860| 31 | 46 [167| 38 | 65| 74 | 42

W N

100 | 94.2 {17870] 32 | 50 |178| 42 | 65| 73 | 45

Table 7: Shipboard trial result of 180k bulk carrier(B group)
[S8045] with cooler E/R Temp: 30T

] 5 Cooling
M/E | M/E Air cooler (C) .| Scav.
BHP EW.(C)| .
Load) Spd | oy [E W [E.w [ air | Air [E.w[rw] A
(%) ((rpm) In |[out| in| out | In | Out ©)

1|60 |81.5(11720f 34 | 42 |153| 39 | 68 | 76 | 38

75 | 87.9(14313| 34 | 46 |173| 41 | 65| 78 | 40

85 [91.6(16362| 34 | 48 |185| 43 | 68 | 77 | 42

W

100 {93.9(17892| 34 | 52 [203| 46 | 64 | 77 | 44

[S8018] without cooler E/R Temp: 23T

] 5 Cooling
M/E | M/E Air cooler (C) .| Scav.
BHP F.W.(C) .
Load) Spd | oy [E W [E.w [ air | Air [E.w[rw] A
(%) ((rpm) In |[out| in| out | In | Out ©)

1|60 |81.7(10890f 26 | 38 |130| 31 | 69| 76 | 32

75 | 87.5|13380| 26 | 43 |156| 34 | 70 | 77 | 34

85 [91.6(15280| 26 | 46 [170| 37 | 68 | 76 | 36

W

100 {93.6 {17490| 26 | 51 [190| 39 | 69 | 78 | 38

Figure 7014 9] 239 A3E wx= ‘/}E]rlﬂoqo“%
180k Al A¥S Fate] &xAo)7|7} oL

13




Figure 7: Jacket cooling water outlet temperature of 180k
bulk carrier(shipboard trial result)
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