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The Present Status of Pumps Installed
in the Large Merchant Ships

You-Taek Kim*, Chung-Do Nam*, Young-Ho Lee
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ABSTRACT

2 28k, LNG Carrier( #1¢17}2~ 2-8F4)

Pumps are used extensively for transporting fluid in many ships. However, the present state of pumps
used in the large merchant ships has not been studied. In this paper, we have reported the general
description of the operating pumps according to the different ship types(Bulk, Container, Car—Carrier, Tanker,
LNG). Moreover, the pump total powers are compared with the main engine Normal Continuous Rating
power and the pump total weights are also compared with the ship deadweight.
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Table 1 Specifications of ships
Con | Car
Bulk tainer| Carrier Tanker| LNG

Built(year. month) | 90.00 | 0103 | 99.03 | 97.09 | 99.07

Length(m) 27400 | 30420} 19289 | 330.27 | 28373

Deadweight(MT) |151,258 {80,500 | 21,483 |299997 | 77,584

ME MCR.(PS) | 17450 | 89,640 | 19460 | 32,000 | 39,000

M/E NCR.(PS) | 15705 (80,680 | 17510 | 28800 | 39,000

G/E Output (PS) :
Iset

801 42461 1603| 13801 4710
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Fig. 1 Schematic Diagram of Cooling System
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Pump) : Qe BA7) Yo n F §y§ F
Wzte B HEZE AMESA] 9 A &3 ¢
B AHEE)

F AA Bz F HEZ(Main Cooling Jacket Fresh
Water Pump) : Main Engine Jacket WZH8 %4
g FTFEshE BT,

Hz yzZhg #H4 HZ(Auxiliary Cooling Fresh
Water Pump) : & A3 32§ A5 FZof 26
H}o)(Stand-By) N3 0.2 AME-E= FZo|t)

2%7] o|A¥ HZ(Fresh Water Generator Ejector
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D BdHWe 22 Economizer(#j7)7t~8 o] 8-
HAde)E Hle 988 & HZojn
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L (Main Lubricating Oil Pump) @ &
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(Main Bearing), Z#3% #jo]&)(Crank Pin Bearing)

55§83
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H X (Fuel Oil Transfer Pump) : 2}

“1(Fuel Oil Storage Tank)ol4] Settling
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3.1 BULKY

3.1.1 Turbo Pump

Ballast Pump7} o2 HZo] uigted 453 1 Pump
W)Y % Capacity)o] 2 A& & F sth £,
¥ 8 ~®(De-ballasting)d] A2 A 9GS 1|
Ax Aol Afd AY5Yelth F, F WH2E Y=
o $gol FRVUE BT Airel Aol 4
7] W] =] vl FATEe] A8HE B9t
w2 WAy g}
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1 Total Pump(kW) £
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E
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Fig. 4 The Characteristics of Bulk
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35 90
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Fig. 5 The Characteristics of Container
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Fig. 8 The Characteristics of Car-Carrier

3.1.2 Non-Turbo Pump

M, B2 22 5HG&W)S AR 7Pt 2 A2
Heavy Fuel Oil Settling Tank®¢] Fuel Gil9] o]%
oJu} &3] Bottom TankAFolol o1& o]l A] A&
= Heavy Fuel Oil Transfer Pump® 43| 02 3=
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Fig. 7 The Characteristics of Tanker

Fuel Oil Transfer Pump7} 7+ & A& & = doh &
A(Head)> M/E Fuel Oil Cireulating Pump®) 7o) 7F4
At} o)== Main Engine Fuel Oil Pumpel &3 =&
HEE AFsr] Hg GFE GHsia 97 gEeln)

3.2 CONTAINERN

3.2.1 Turbo Pump
HIg A2 5EkW)E 2o Main LO. Pump
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1400 A &2 1Pump(Kw) ] 2888 g
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L I 1 <
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3 | . 1Pump(Kw)
[ Total(Kw)

-4 Head(kg/cm2)*5
8- Capacity(M3/H)

30L

HEAD(kg/cm2),CAPACITY(M3/H)

Stern L.0. MainL.Q. M.D.O. OilyBilge H.F.0. Sludge Engin Light Cil

Tube L.O. Transter Purifier Transfer Transter Room  Transfer
Supply Bilge

(b) Non-Turbo Pumps
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Fig. 8 The Characteristics of LN.G

7F Aol AX¥ 2 Turbo Pumpdl b8 ol 2
Aer Z uF$e A 93, §HCapacity) E
g 2 MFe A dnk olfE Bie] £Eg
A8 Containerdol2g e A& 98 M/E
o] A olF Qg M/E 7} F9f v g ¥y 9
& w& %o Lol Hedr] gl gger A
717} & Turbo Pump¥ Main Cooling S.W. Pump,
Central FW. Cooling Pump 9]t} Central F.-W.
Cooling Pump® Aulel ¥ EE Coolers9 W7t
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£ AR Yar] Y8k gl Hzog, rlze
sl JzpgAe ZF Cooler?] B3 old(Zine) 55 A
1A o WFE)| Fojof i AAHE] QAT A
T WA A s aeg dA g0l gol dlaHo,
gl WzbrAa wwsle] 4a82 tha WorAw
o]} Central Cooling % (ZE Coolerd e A
TR PSEA Whe] AMREHAY A & o] 2
rz WA wa)o] AxANA wol BAHe A
s Hola itk FY(Head)& Boiler Feed Water
Pump?} 7P At} tg 371% FW. Generator Ejector
Pump, Boiler Water Circulating Pump 4o}t

- #(Capacity)& Main CSW. Pump7}t 7} =th
o] Pump¥ 246l 307t AAH e Fole 27]
7b LAHH 3 YA 10l Stand-By dejolm, Huk =
ol 1dfgte] A€} v =7)E Main LO. Pump,
Central F.W. Cooling Pumpse|th.

3.2.2 Non-Turbo Pump

A 2258 kW) BEXHoM HFO. Transfer
Pump7} 7V & 2718 AAska vk vg 2re
M/E F. O. Circ. Pump, Marine Diesel Oil Transfer
Pumpsreltt. %34 (Head)& M/E F.O. Cire. Pump’}
7V =gtk us =27 /E F.O. Booster Pump9t
G/E Marine Diesel il Flushing Pump’b 2R &t

FHCapacity)& HF.O. Transfer Pump?t 7V 2 =
A2 AART A 9 27= WE FO. Cir.
Pump, Marine Diesel Oil Transfer Pumps=¢]t}.

3.3 CAR-CARRIER(A}SAI2HIM)

3.3.1 Turbo Pump

Iy i&%‘ﬂ kW)s =20
Container1¢} 73 w27 A 2 Main L.O. Pump?)
H| Container4l 11 d AT AolE HoAE ¥

o]&Jol = Low Temperature Fresh Water Boost Pump
9} Bilge, Fire & G.S. Pump’} £do] 2, &9
W7o fYsiojol & Aol o] "Wasng Art
& F¥e Puo)h Ah8Hn)

fr#F(Capacity)e] 7F% & Turbo Pump® Ballast
Pumpe]®d oh&o2 Low Temperature Fresh Water
Pump®} Main CSW. PumpZt kol =ch ko]
< Twbo PumpE B Mube] dubxel 99 7o
Boiler Feed Water Pump©|th Low Temperature

P 2 gEE
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Fresh Water Pump® Central CoolerolA a2 13
Hoizl 429 A4E ZF A2 2uy] g dEE
AN AFE FLor),

m‘o N

3.3.2 Non-Turbo Pump

Hrw 208 (kWo] AY & ¥Z= H F O
Transfer Pumpelth. wk27tA 2 F3(Capacity)©] 7}
A 2 #Ax w3 H F O, Transfer Pumpolth %74
(Head)2 79 vl&stAt a2 FoiXE 71 & 3l
M/E F.Q. Circulating Pump®]t}.

3.4 TANKER(A724H)

BAols Turbine 759 Wgd=A C O P. T
(Cargo Oil Pump Turbine) [xPump (kW) @ 2457,

Total Pump &KW) @ 7371, %A (Head) : 1500, %

(Capacity) : 5000]c] 3, Water Ballast Pump [1
sPump(kW) : 453, Total Pump(kW) @ 453, <A
(Head) : 450, %% (Capacity) : 300017} 19, Cargo Oil

Stripping Pump [ (Head) @ 1500
40017F 19 A Ao gl

& (Capacity) :

3.4.1 Turbo Pump

2Y FE FoA FZY 425 KW)o] 7P
Z AL Bilge, Fire & General Service Pumpe|t).
9ol A=l A B4 AHARGS AR AL

2 Boiler Feed Water Pump”} <8 ol ©8 A
3 vuds 2 HEE AT 7 o]FE Boiler
Feed Water Pump7} ¥ £ Cargo Oil 39 A C.
0. P. T.& ZH5417171 38 16kg/cnrg£e =2 g
go)l ¥ (Steam) S AHESior B O AREE B
7] whiE-o)rt.

w3k Boiler Feed Water Pump”t €F2 Pumpell ¥
sl Aol 2 olfrk vE of wWiEel Aotk &%
(Capacity)el /] R Central Cooling F. W. Pump$}
Main C. O. P. T. Condenser Cooling S. W. Pump$}
C. O. P. T. Condenser Cocling S. W. Pump”} 7%

AL & F uf. EHAT dAH e FPEE
= Oed 22 gt ok

. T. Condensate Pump : C. O. P. T.& 2}
&3t Cascade Tank
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2) Scrubber Cooling S. W. Pump : Scrubbergl& 7}
2 A7)l 1 G (Inert Gas : 824 71A)E 2y
o] AellA o] HZE o] g3le] & HYFW E¢
Eo] zAA"C) TankerAdolM+ Cargo Tanke] %
FAEAE U] et AdAaEEE 8%0ldkE
Aste]of g}, Boilerol M 4% GastE HE 44
~3%, ol4bsleks 12~14%, o|2Ets 039%, =
&0 %6 Zolrt. 71X FHBAHES AAIY Gas
8} 9)(Discharging)el] <3 ¥l 7k tial A9
A7} Inert Gas System©]t}.
Deck Seal S. W. Pump : Cargo Oil Tank9)
w257 sk 1 GE 38 o L G
SHA BEE 7] At dgE HolFe
d AMgsE PZol,
4) Economizer Feed Water Pump : 33}
= HEZ# Boiler Feed Water Pump®
3= gxojrh
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3.4.2 Non-Turbo Pump

BEY £2253kW)E 291 g F A& H F
O. Transfer Pumpo|th. 3] o] HZE= 1the] kW7t
92 H2xo Total Pump(kW)E e =tk %A (Head)
< M/E F. O. Circulating Pump?} 7}3 =31 &3
(Capacity)& H. F. O. Transfer Pump7} 7}4 22 #

S ¢ Uk
3.5 LNG
X 29 Cargo/3e AAZE 9Ul7t A o]

V= AL duigint el A4 Aot e 9

< HEAT
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3.5.1 Turbo Pump
HEgd 4285 #H (kW) Cargo Pump’t 74 Zix
O thg e 2% Ballast Pump, Water Spray Pump®
olt}, ¥4 (Head)S Boiler Auxiliary Feed Water
Pump’} 7V% 23l T43%F z}olZ Bailer Feed Water
Pump(Turbine #% ¥XZ)o]x, Water Spray Pump”}
I o feolth. 8% Capacity)€ Main SW. Circ.
Pump’t o2 HZo) vl 3u) ol & AL & 5 Atk
2 37|2% Ballast Pump, Cargo Pumpso|t}. E}
Ao W3] Ballast Pump?} 3tlot} o]&= Ewdl3)
LNGAdolg 3t Ballast PumpE 3t A3 A

o
<
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EH . LT .0y
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ohuth.
7+ A%2] Ballast Tank®] %ol weh Az Al At
H grel 23} Ballast Tank CapacityS #9371 €38
3E AXE HoE JF 9 LNGY %S &9
% - Bt Whrzhe] okt R BallastingS AI3HE
Woll skx] 2£3chd Ay 3o X3S 7HAE
F Ath(9E gE2 £FEHo LNGAS o] 244
b ol Butak = givt) BAd T Ao e ¥

1) Water Spray Pump : LNGAlol& ¥uba o 2 Main
Turbine?) W¥ZtAA7F §152 Main Turbine Als 5
o Astern Steame] o1& W HHl ulio] oz
Steam?] 5& ¥37] $3] o] g AMFL

2) HYg Hx F5 FZ(Boiler Auxiliary Feed Water
Pump) : Dock ¥ %719 Cool StartZ wu} B.d#
2 & Cool Start®d W Z7]o] AHS-H= Pumpe]
=8

3) Auxiliary Lubricating Ol Pump : Main L. O. Pump
7 A8 47 RPMe|at2 "ojx™ o Fx27} 2
Sdth B MFoA BE £3& AX3n e
Main L.O. Pump® A57|2 7FsEHyE 3o ohlg
424 &8 F Shaftell ¢dse] 7] 5H.

4) # #l¢ <8 HBZ(Main S.W. Circ. Pump) : Boilerel
A 2AE SteamE Turbineol A ARESIAL -4
7171 98 W4E ¢@F 2ot £Fo] f-f 2
i HE Avie At

5) Main Condensate Pump @ %% €% Boiler® H
W Pumpolth A4 &8l Alell= Condensate Drain
Pump 207} 715 =A% Emergency “FEiYt LNG
9] 4% Steame] 71#E& AL Pipe Linedl
ol glthzl @AM &%= o] Condensate Drain
Pumpell #3817} 22l $¥ Dump Drain Pump
7} A53HA "ok

6) Accommodation Unit Cooler F.W. Booster Pump :
AFF-Gd Cooler’t 2 Fdldl I8 e
Pumpe]t}.

3.5.2 Non-Turbo Pump

HEG LeFHkW)o]l €53 & 22 HF O Tra-
nsfer Pumpol® ©}& #7]Z% M. D. O. Transfer
Pump, Engine Room Bilge Pumps=olth. ¢4 (Head)2
Oil Bilge Pump, Sludge Pump, Engine Room Bilge
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e wsfrolrfel HZALE HE

TE

Pumpt & FAZ 7P 2 g8 HoFu vx] o
B 9252 AY T A v s & ol &
HCapacity)2 I A2 Q%HEW)H rl7A= H F
O. Transfer Pump’} 74 23 7 vgo 2= M D, O.
Transfer Pump, Engine Room Bilge Pump<=2]t}.

e

4.1 Turbo Pump2| MEH AIZEM

Hrgd A22FHkWgte] BukXelAE Ballast Pump
7} AY =7, Container’ ¥} Car—Carrierde] A& Main L.
O. Pump?} AY =3, TankerXoAi= Bilge, Fire & G
S. Pump?t A9 At =3 INGAAME Cargo Pump’}
AY 3t Fd(Head)7-e INGHS Ajs BE HEo|
A Boiler Feed Water Pump’} A9 Zth= #S & 4
2t INGAIME Boiler Aux. Feed Water Purmp7} #)
o 2 & 7RIY $3Capacity) 8- Bulkd#b Car-
Carrier’d9 A= Ballast Pump”} A9 =31, Containerdell
A1E Main Cooling S. W. PumpZt A9 2 2k 7Rt
gk TankerdelME Cargo o Pump, INGAMelAE
Main S. W. Cire. Pump7} AY 2 72 7BAck

4.2 Non-Turbo PumpQ| MEH AIZEM

Az 2aFHEkW)Fe] BE X34 H F O
Transfer Pump”} AY 2t} 44 (Head)2 TurbineX1$)
INGXHE #93 =& Aol M/E F. Q. Cire. Pump
7b Y 2 e g INGAIAME Oy Bilge,
Engine Room Bilge, Sludge Pump’} Z& & 712+
olEo] Ad T #E& Atk S Capacity) & 8 M=
A4 H F. O. Transfer Pump’} AY & 3-8 7}xth

4.3 BZRPM| &

MBS ALZEA
EE AFoA 8§EHZ(Turbo Pump)e] RPM< U
o] 1800 RPMelth 53] LNGALS ALt nEe A
FoA= Boiler Feed Water Pump, Boiler Water
Circ. Pump, M/E Air Cooler Chem. Cleaning Pump®
3600 RPML.C. & %Zﬂﬂ oh;]_ o= o OLXLQ ]
B 3 Fo AgHEe Xtk 18 LNGMY =

360RPMe] A&o @ gH3h= F #F o8 Fxot
AUrk BE AFolA 8HEEZ(Non-Turho Pump)<]
RPM2 thH& 1200RPMelth £3] LNGA, Container

) ofd
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B Turbo Pump

3 Gear Pump

Number

T ' ® | § | 3| |8 | |8 |8
15 c | & I€ 2 g S = g
k= <] c o £ <1 t o | = =3
L T - -
S o i S o | S

E | | I I T ‘\ I T

Bulk ‘ Container | Car—Carrier Tanker | L.N.G

Fig. 9 The characteristics of Pump Types

Moo H F. O. Transfer Pumps 900 RPMo|t}.
LNGA9] Light Oil Transfer Pump$} Tanker’ <l
Oily Bilge Pump® 1800 rpme]|th.
4.4 HXEAQl MBH AIZEM

Fig. 95 AFd HX HAgAL Hogd. ¥

AENA g2 BHRHZ(Turbo Pump)y Vertical
Typeelth. 18t 294S 2781 Boiler Water Circ.
Pump, Boiler Feed Water Pump, Hot Water Circ.
Pump, M/E Air Cooler Chem. Cleaning Pump®
Horizontal Type& A3},

LNGAE Al9)ek ZE HEHEEZ(Non-Tuwrbo Punp)
= o] Horzontal Typeoltlh INGA-2  Sludge
Pump, H F. O. Transfer Pump, Engine Room Bilge
Pump, Oily Bilge Pump”t Vertical Typeelth T Con-
tainer, LNGAo|AE Olly Bilge Pump Sludge Pump”}

Vertical Typeeltt. EE Pumps -2 Horizontal Type
old, 9%% PumpEE Vertical Typeol =3}l

Vertical Type® 43 4vh St $Yel ol
FERY0) ol e} 9 A% B A8

4.5 Pump kW/NCRQ| MEH E4

. o = = =1 w5
Fig 102 4 AFdE= 8] 5 AMSshe Hareh vt
0.2
0.18 | @Sea Going Pump kW/NCR
0.16 | mAt Port Pump kW/NCR
o 94T | Pump KW/NCR
G 012 H Total Pump
Z o4 t
= o.08 |
X
0.06 |
0.04
0.02 |

0

Bulk Container  Car carrier Tanker LNG

Fig. 10 The Characteristics of Pump kW v.s. NCR
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0.0018
0.0016 |
0.0014 |
0.0012
0.001 |
0.0008 [
0.0006 |
0.0004 |
0.0002
0

B8 Fluid Machinery
kg/OWT

kg/DWT

Bulk Container Car carrier  Tanker LNG

Fig. 11 The characteristics of Pump kg v.s. DWT

5 ARSte BE 83 A% f5ek ARl 74ty
Aatel] Ao 9lE HEZE F kW #g F719
NCR(Normal Continuous Rating)® 'he #2& HAF
th LNGAS Ae BE XFdA &3 5 H5EHE
Hxy) Aut 2 7FsEE BZHY Pump KW/ NCR #
o] Atk o]RAL 3719 Ao|(Diesel Engined Turine
Engine)& <l5}e] LNGAE #|9% Diesel Engine-d
AMEEHE gl el F Frieh #HE EEEY
ARgel g Aot} 7+ Mute] A Qo] HAHEL]
L E7ety BE HZFA Pump kW/NCR#-2 &3
#He UvgdeE & & gtk

< 4 ke FAGFU7E A
AL &9 ghe AEsksiS)el DWTHM e &
p kW/NCR#:HE 2] 43¢ e
% INGAdA 71 & Ao2 veyth A
4 22 #E Bukdoli, 3 t5& Tankerddojth

2

5% 7 (Bulk, Container, Car-Carrier, Tanker, LNG)
9o HmA FHie Mubs oz MFE AL

2 548 2ol thedt 2e ABS A9

FE AGES

At

tjo

a9

[k

g Folo] =AY 4

=
SN
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2) Turbo Pump® F=Z% A5 (kW)o| BukAdA+=
Ballast Pump, Container’, Car-Carrierdel*¥ Main
L. O. Pump, Tanker oA+ Bilge, Fire & G. S.
Pump, LNGX M+ Cargo PumpZF AlY =t} 44
(Head)gke =2 AHZolA Boiler Feed Waterd
Pump} AlY s} 83K Capacity) #62 Bulkd# Car-
Carrier’d ol A1 & Ballast Pump, Container’ ol A+
Main Cooling S. W, Pump7} AlY 2 gk& 71k

3) Non-Turbo Pump®] #27 £L5HGW)e &3
(Capacity)& EE Ao H F. O. Transfer Pump
7 AY avt A (Head)FtE BE AFdA ME
F. O. Circ. Pump”’} A4 =t

4) 25 AEqA Turbo Pumps W3+ 1800R.P.M.
o], Non-Turbo Pump+= @34 1200R.P.M.o|t}.

5) 2E MFo)A tlREe Turbo Pumpt HAF4
o] Vertical Type®|™ Non-Turbo Pump¥ t#&
o] Horizontal Type®]t}.

6) Turbined& &3] 3 A¥l F Pump kW/NCR#
o] A37t ¢lo™ Dieseld-2 &3 F o] gto] F7t
gtk g 4 AE] Addo] URdlE Bt 3
8 F 5& Adhe] Pump kW/NCRgto] H]$:sttt.

7) Pump kg/DWTE AFHz A4S 3he 27 gech

Az ReE F aRAgus ANde ¢
PA2ATHE 430 AE, AEF, o)A F 1B
AsdFern 4ohd B, Qa9 7
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