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A Study on the Analysis of the Present Status of
Pumps Installed in Merchant and Training Ships

Sang-ll Lee

Division of Marine System Engineering Graduate School
Korea Maritime University

Abstract

Various kinds of ships(cargo ship, passenger shigining ship, and
special ship) are operated to transport cargo @sgraers at sea in the
world. Most of the important auxiliary machinerynstalled in those ships
is fluid machinery such as pump, compressor, amd fa large percentage
of fluid machinery is pumps which are classifiedrbm and positive
displacement pump type. While many previous re$emrchave focused on
pumps for shore use, very few are known about reatse pump.

This thesis has two aims: (a) to analyze the ptestmius of pumps
installed in merchant and training ships, (b) tontdbute to the
development of educational material and foundatioih research about
ship's pump, (c) to find the correlation among sging pump kW, port
pump kW, total pump kW, GE kW, ME MCR, number ofngus, DWT,
ME kg, pump kg

Based on ship's type, my paper seeks to classifyotiype pump and
positive displacement type pump and to find speciadéracteristics as a
result of analyzing head, flow rate, and kW.

Moreover this paper analyzes and compares numbepuofps, rpm of



pumps, pump kKW/ME MCR, pump kW/GE kW under the dtiodls of
seagoing and berthing according to ship's typethéin focuses on how
two results(merchant ships, training ships) areloayas.

The author further shows that training ships arengatible to train
cadets who will onboard various kinds of ships abpumps.

Divided into five chapters, this dissertation usearine use pumps as
basic tool for the study.

Chapter | presents the research design, backgraumdl, purpose.

Chapter 1l portrays the status of pumps installedship.

Chapter 1l examines the data analysis, explaind Bterprets the data
tables and basic results of the study which is ghesent status of pumps
installed in various kinds of ships.

Chapter IV analyzes correlation coefficient of wvais values.

Chapter V provides results of the study.

Finally, it seems legitimate to conclude from diist that

The author describes and analyzes the status ofpgunstalled in ships
using graphs.
1) the highest head: boiler feed water pump, eboiF.O. service
pump.
2) the majority of turbo type pump rpm is 1,80pmr and positive
displacement type is 1,200 rpm.
3) number of pumps of turbo and positive disptaest type:
diesel engine => nearly same number.
turbine engine =>the number of turbo type psingge much more
than the number of positive displacement pumps.
The author finds the result of correlation is adofes;



1) correlation coefficient of various values(highnk 5)
§ Total pump kW - port pump kW: 0.993
§ GE kW - seagoing pump kW: 0.934
§ pump weight - total pump kW: 0.924
§ pump weight - DWT: 0.905
§ ME weight - ME MCR: 0.900

2) correlation coefficient of various values(loank 5)
s DWT - ME weight: -0.032

ME weight - pump weight -0.054

ME weight - port pump kW: 0.099

ME weight - number of pumps: 0.12

ME weight - total pump kW: 0.156

W »n v

This paper's main contribution is to be used asdacaional material and

foundation of research about ship's pump.
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Table 1 Specifications of ships for research

Built  |Length(LOA)| Deadweight | M/E M.C.R. [M/E N.C.R.| G/E output

(year) (m) Grosston(MT) (kW) (kw) (kw)
LNGC(MOSS) 2000 289 77,584 29,082 26,174 | 3250 x 3
oil tanker 2005 333 309,000 29,127 25,287 1000 x 3
bulk 1997 280 161,121 17,091 15,928 600 x 3
container 2001 304 80,500 66,844 60,613 | 3000 x 4
ore/coal 1990 298 200,100 15,123 13,609 560 x 3
car carrier 1997 200 21,505 14,511 13,057 1180 x 3
T/S Hannara 1993 93 3,640 2,982 2,535 480 x 3
T/S Hanbada 2005 117 6,686 6,062 5,153 960 x 3
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Fig. 10 The characteristics of container ship
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Fig. 10 The characteristics of container ship(continued)
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Fig. 19 Comparison between ship for research and ships not for
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Table 2 Various values according to ship's type

LNG | Oil tanker| Bulk [Container] Ore/coal[Car carrie] Hannara | Hanbada
sea going pump kW(*50) | 74752.5] 26682.5 11220 57395 12707.5] 18802.5 5180 15970
port pump kW 6349.65] 7372.85| 324.15 910.5| 364.15] 332.55 94.4 259.3
Total pump kW 9777] 10099.9] 1148.6] 2522.7| 1634.2 980.7 198 734.9
GE kW 9750 3000 1800 12000 1680 3540 1200 2880
ME MCR 29082 29127 17091 66844 15123 14511 2982 6062
number of pumps(* 1000) 67000 70000 50000 61000 55000 55000 53000 69000
DWT, G/T(+10000) 7758.4 30900 16121 8050 20010] 2150.5 346 668.6
ME weight(+100) 2490 9990 5970| 21361.1 7650 4390 660 1287
pump weight(<+10) 11878.4] 7905.5] 2181.1] 4080.3] 2811.6] 1972.3] 1219.9] 1724.1

——sea going pump kW(*50)

—#=port pump kW

=2—Total pump kW

GE kW =%~ ME MCR —— number of pumps(* 1000)
——DWT, G/T(+10000) — ME weight(<100) ~— pump weight(+10)
80000
70000 \ &

-

60000 \
50000

A
NN T

/) \\

o // \
20000 \\ ;
10000 -

LNG Oil tanker

Bulk

Container

Ore/coal

Car carrier

Hannara

Fig. 35 Various values according to ship's type
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Table 3 Correlation coefficient of various values

A
sea going total Generator number
pump KW [port pump kW | pump KW | engine kW MCR of pumps OWT ME weight | pump weight
sea going pump kW Pearson &f 2| 1 .566 .639 .934* 719% .503 721% .398 .793*
ROEHE (ZFE) 144 .088 .001 .044 204 .044 .329 .019
N 8 8 8 8 8 8 8 8 8
port pump kW Pearson &2t H| .566 1 993+ .308 272 .688 .786% .099 892
FoAEE (25F) 144 .000 .459 514 .059 .021 .815 .003
N 8 8 8 8 8 8 8 8 8
total pump kW Pearson &2t .639 .993 1 .386 .342 .678 .832* .156 .924%
FOAEE (25) .088 .000 .344 407 .064 .010 712 .001
N 8 8 8 8 8 8 8 8 8
Generator engine k\ Pearson &f 2t H| .934x .308 .386 1 .855* .375 .435 .581 .549
ROEHE (ZFE) .001 .459 .344 .007 .360 .281 131 159
N 8 8 8 8 8 8 8 8 8
MCR Pearson &2t | 719% .272 342 .855* 1 249 .216 .900%* .365
FoAEE (25F) .044 514 .407 .007 .551 .608 .002 374
N 8 8 8 8 8 8 8 8 8
number of pumps ~ Pearson &f 2t 3| .508 .688 .678 .375 249 1 418 120 .578
ROSE (2HE) .204 .059 .064 .360 .551 .303 777 134
N 8 8 8 8 8 8 8 8 8
DWT Pearson &2t | 721% .786% .832* .435 216 418 1 -.032 .905*
FOAEE (25F) .044 .021 .010 .28t .608 .303 .939 .002
N 8 8 8 8 8 8 8 8 8
ME weight Pearson &2t | .398 .099 156 .581 .900~* 120 -.032 1 .054
ROEHE (ZFE) .329 .815 712 131 .002 777 .939 .899
N 8 8 8 8 8 8 8 8 8
pump weight Pearson & 2t Al 793 892 924 549 .365 .578 .905* .054 1
FoAEE (257) .019 .003 .001 159 374 134 .002 .899
N 8 8 8 8 8 8 8 8 8
AT = 0.01 E(SB)MM SABLICH

Z)0l A =2l BLICH
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Table 4 Correlation coefficient of LNGC

A
seagoing total number
pump KW _|port pump KW | pump kW | GE kW ME kW | of pumps DWT ME weight | pump weight
seagoing pump kW Pearson &2t 4 1 .954 .820 1.000% 972 .684 .833 .990 973
RoEE (27) .193 .388 .020 151 521 .373 .088 149
N 3 3 3 3 3 3 3 3 3
port pump kKW Pearson &2t 4 .954 1 612 .963 .858 .871 .630 904 .859
ROEE (27) 198 .581 173 .344 .327 .566 .281 342
N 3 3 3 3 3 3 3 3 3
total pump kW Pearson &2t 4 .820 612 1 .802 931 144 1.000% .891 931
RoEE (27) .388 .581 407 .237 .908 .015 .300 .239
N 3 3 3 3 3 3 3 3 3
GE kW Pearson &2+ 4 1.000% .963 .802 1 .964 .706 .816 .986 .965
ROEE (27) .020 173 407 170 .501 .392 .108 .169
N 3 3 3 3 3 3 3 3 3
ME kW Pearson &2+ 4 972 .858 931 .964 1 494 .940 1995 1.000*
ROEE (27) 151 344 .237 170 671 222 .062 .002
N 3 3 3 3 3 3 3 3 3
number of pumps  Pearson &2t 4 .684 .871 144 .706 494 1 167 577 496
ROEE (27) .521 327 .908 501 671 .893 .609 670
N 3 3 3 3 3 3 3 3 3
oWT Pearson &2t .833 .630 1.000% .816 .940 167 1 1902 .939
SOASE (¢5) .373 .566 .015 .392 222 .893 .285 224
N 3 3 3 3 3 3 3 3 3
ME weight Pearson &2t .990 .904 .891 .986 .995 577 .902 1 .995
SOASE (¢5) .088 .281 .300 .108 .062 .609 .285 .061
N 3 3 3 3 3 3 3 3 3
pump weight Pearson &t2 34 973 .859 .931 .965 1.000* .496 .939 .995 1
SOASE (¢5) 149 .342 .239 169 .002 .670 224 .061
N 3 3 3 3 3 3 3 3 3

* AR E= 0.05 +=E(LB)ANA

A= 0.01 SE(SF)0A

=2l gfLICh.

=2l8fLICch.
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Table 5 Correlation coefficient of oil tanker
A2 >
seagoing total number

pump kKW [port pump kW | pump kW | GE kKW ME KW | of pumps DWT ME weight | pump weight
seagoing pump kW Pearson &f 23| 1 719 .709 —.805 459 .357 184 .183 .609
FOUEE (2F) .489 .498 .405 .696 767 .882 .883 .584
N 3 3 3 3 3 3 3 3 3
port pump kW Pearson &f 2|4 719 1 1.000%; —-.166 .948 -.392 .816 -.5562 .989
FOIEE (25) .489 .009 .894 .207 743 .393 .628 .094
N 3 3 3 3 3 3 3 3 3
total pump kW Pearson &f 2|4 .709 1.000% 1 E 4 952 -.405 .824 —-.564 .991
FOIEE (25) .498 .009 .903 198 734 .384 .619 .085
N 3 3 3 3 3 3 3 3 3
GE kw Pearson &f 2|4 —-.805 —.166 -.152 1 .168 —.842 436 -.731 -.018
[ E (2F) .405 .894 .903 .899 .363 713 478 .988
N 3 3 3 3 3 3 3 3 3
ME kW Pearson &2t 4 .459 .948 .952 .158 1 -.666 .958 -.789 .984
FOAEE (232 .696 .207 .198 .899 .536 .186 421 113
N 3 3 3 3 3 3 3 3 3
number of pumps  Pearson &f 23| .357 -.392 —.405 —.842 —.666 1 —-.852 .984 -.524
FOAEE (2F2 767 743 .734 .363 .536 .351 116 .649
N 3 3 3 3 3 3 3 3 3
DWT Pearson &2t 4 184 .816 .824 .436 .958 -.852 1 -.933 .892
FOIEE (25) .882 .393 .384 713 .186 351 .235 299
N 3 3 3 3 3 3 3 3 3
ME weight Pearson &f 2|4 .183 —-.552 -.564 -.731 -.789 .984 -.933 1 —-.669
FOIEE (25) .883 .628 .619 478 421 116 .235 .534
N 3 3 3 3 3 3 3 3 3
pump weight Pearson &f 2|4 .609 .989 1991 -.018 .984 -.524 .892 -.669 1

FOEE (27) .584 .094 .085 .988 113 .649 299 .534
N 3 3 3 3 3 3 3 3 3
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Table 6 Correlation coefficient of container
o3>
seagoing total number
pump kW |port pump kW | pump kW | GE kW ME kW | of pumps DWT ME weight | pump weight
seagoing pump kW Pearson &f 2t 4 1 .868 978 1.000* .924 .548 915 917 .923
FOAEE (¥E) .331 .135 .006 249 .631 .264 .261 .252
N 3 3 3 3 3 3 3 3 3
port pump kW Pearson &tz 3|4 .868 1 .953 .873 .992 .891 .995 .994 .992
R[OS (¥E) .331 1195 .325 .081 .300 .066 .070 .079
N 3 3 3 3 3 3 3 3 3
total pump kW Pearson &tz 3|4 .978 .953 1 979 .984 712 979 .981 .983
FOAEE (¥E) 135 195 129 114 496 129 125 116
N 3 3 3 3 3 3 3 3 3
GE kW Pearson &2t 1.000* .873 .979 1 .928 .655 919 921 .926
R[OS (¥E) .006 .325 .129 243 .625 .259 .255 .246
N 3 3 3 3 3 3 3 3 3
ME kW Pearson &2 .924 .992 .984 .928 1 .825 1.000* 1.000* 1.000%
R[OS (¥E) 249 .081 114 243 .382 .015 .01 .002
N 3 3 3 3 3 3 3 3 3
number of pumps Pearson 42t < .548 .891 712 4555 .825 1 .839 .835 .828
FOAEE (¥E) .631 .300 .496 625 .382 .367 .370 .379
N 3 3 3 3 3 3 3 3 3
DWT Pearson &2t 4 915 .995 979 919 1.000% .839 1 1.000* 1.000~
ROEE (27) .264 .066 129 .259 .015 .367 .004 .013
N 3 3 3 3 3 3 3 3 3
ME weight Pearson &2t 4 917 .994 .981 921 1.000% .835 1.000% 1 1.000~
ROEE (27) .261 .070 125 .255 011 .370 .004 .009
N 3 3 3 3 3 3 3 3 3
pump weight Pearson &f 2t 4 .923 1992 .983 926 1.000% .828 1.000% 1.000* 1
ROEE (27) 252 .079 116 246 .002 .379 .013 .009
N 3 3 3 3 3 3 3 3 3

AR = 0.01 SE(LB)NM RASLICH

* A= 0.05 =E(LR)0A RABLICH
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Table 7 Correlation coefficient of ore/coal

A
seagoing total number
pump kW [port pump kW [ pump kW | GE kKW ME KW | of pumps DWT ME weight | pump weight
seagoing pump kW Pearson &2t 3| 1 577 .870 k- 165 661 —.463 898+ 979+ 644
FolEE (27) .309 .055 140 224 432 .039 .004 241
N 5 5 5 5 5] 5 5 5 5
port pump KW Pearson &2t | 577 1 709 -772 740 | -634 .812 677 915+
RolEE (¢5) .309 .180 126 152 .251 .095 .209 .029
N 5 5 5 5) 5 5 5 5 5
total pump kW Pearson &2t 4 .870 .709 1 -.592 .904* -.216 .97 9% .947* .820
FolEE (27) .055 180 .293 .035 727 .004 .015 .089
N 5 5 5 & 5 5 5 5 5
GE kW Pearson &2t —.755 Safal -.592 1 S 2 734 -.735 -.723 =577
FoEE (¢5E) 140 126 .293 .538 .158 157 .168 .308
N 5 5 6] 5 5 g 5 5 5
ME kW Pearson &2t | 661 .740 904 -.372 1 F —.229 .871 797 .930%
FolEE (27) 224 152 .035 .538 12 .055 .106 .022
N 5 5, 5 5 5 | 5 5 5 5
number of pumps Pearson &f 2t A —.463 -.634 -.216 734 -.229 1 -.390 —.429 -.530
RoEE (¢E) 432 .251 727 158 712 .516 471 .358
N 5 5 5 - 5 5 5 5 5
DWT Pearson &2t | 898+ .812 979 -.735 871 -.390 1 .963* .862
RolEE (¢5) 039 .095 .004 157 .055 .516 .009 .060
N 5 5 5 5 5 5 5 5 5
ME weight Pearson &2t 979 677 .947* -.723 797 -.429 .963% 1 .769
FolEE (27) 004 .209 .015 .168 .106 471 .009 129
N 5 5 5 5 5 5 5 5 5
pump weight Pearson &2t | 644 915+ .820 -.577 .930% -.530 .862 .769 1
RolEE (¢5) 241 .029 .089 .308 .022 .358 .060 129
N 5 5 5 5 5 5 5 5 5
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4 AEol @ guwAd BA9 A% PR 05308 HFL
waste] @ Amris wesgol wWolth AwuA 49 57
a9l 570 obeet 2o

&
S

FHEA 49 570

§ total pump kW - port pump kW: 0.993
§ GE kW - seagoing pump kW: 0.934
§ pump weight - total pump kW: 0.924
§ pump weight - DWT: 0.905

§ ME weight - ME MCR: 0.900

FHaA sk 570

§ DWT - ME weight: -0.032

§ ME weight - pump weight -0.054

§ ME weight - port pump kW: 0.099
§ ME weight - number of pumps: 0.12
§ ME weight - total pump kW: 0.156
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