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Estimation of Machinery Weights of the Medium and Small-sized Ships

Keuck Chun Kim

Abstract

For preliminary estimation of ships’ machinery weights, many papers giving well-judged data
and discussions for rational method of estimation, such as [1], (21, [3], [4], (B]), [6], ** are
available, However, they are mostly concerned with large ships propelled by power more than
about 2, 000 horsepower. Regarding the medium and small-sized ships, as far as the author is
aware, fragmenta! data and vague discussions found in various technical literature are the all
available.

In this paper, available data concerned with machinery weights of commercial ships propelled
by direct-drive diesel plants of power below 3,000 horsepower with single screw propeller are
collected and analysed to obtain systematic data. The results are given in Fig. 2 as weight to
power ratio versus power per shaft diagrams together with suplementary data Fig. 1 and Fig. 3.
Influences of various factors such as revolutions per minute, mean effective pressure, type and
construction of the main units on machinery weights are also investigated in detail to give a
better guidance for logical and rational utlization of the proposed diagrams in preliminary

estimation of machinery weights.
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Table 1  Selected ranges of propeller R.P.M

BHP/SHAFT 100~400 | 400~ 1,000 | 1,000~2,000 | 2,000~3,000 |

RPM | 400~350 | 350~ 250 . 300~200 200~150 |
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Table 2 Characteristics of main propulsion engines selected

| ‘Noof Cyl | BHP | RPM F ‘Stfr{‘/sfg’eed} Eg’l/fgz] Stroke/Bore| Remarks
j17AStroke-~Cycle [ ; [ ‘ ! }
i European A(MAN)  5~10  800~1, 600" 275 J 6.4 | 59 175 :
1 : i | [ | | indirect rev. |
| Japanese 4~8  100~1,000400~280, 5~6  5.1~5.7 ‘ !
|

t

| L4~1L6 oo 300 BHP.
‘ 2 Stroke Cycle | ~ ‘ : i 1

| European B(B&W)'  2~10 140~3, 600‘375~150 5~6  5.1~53 17~1 86 i
| indirect rev, }

400~2, 400L350 ~155, 5~5.3 4 5~4, '7‘ 1.46~1.7 below 400 BHP

| |
| European C(Sulzer) — 4~11 1
. ‘ i
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Fig. 2 Specific weight of direct-drive marine diesel plants



28

B e AL ARSI R DREL RS SRae dEma el e
ek ek MM REEY EATOR HIEStn o] HiEh: LEENC R AL JKEES Bk Ed
B&W, MAN ! Sulzer 2] 378} NABEAES] WhIbolA KEANKE) Foohe = Table 280 720 4
%% ghelt MRSl WE KR sted Table 14 BEshel <
R BN B WIS R el aEel g

BEEATR WA BT 21 01E EHE ot BONATLE BT o5 LEl)

2,300, (1, [2), =ty 45 1,00005 /5 DL el 23 1942 01

JiMEL Fig. Lol Mgl Fig. 1)

o4 LALel ¥PE 1995 429] Johansen &) iR
¢ Burkhardt o] phift [3) 3 19354:9] Volker o] dijg [4], 1951 &) Burtner &) Mt [12] %=} Hckst
ob7] st
T

stmz ] Fig 20 [BoR%h upel 702 Fisih-s Jedch
o Fig. 14 UEERS FHMmKe Fg 2« Bfstdes) of 5 hind HKs

W AR A Fig. 3% ik

100

90

@
[=]
I

_Ancillary

\
|

\ n
[« [«
f
|
i
]
|

&

Weight in % of 1he total
AWS)
[e]
/
[
|
k4
=
s
=
3
-
Wy

n
fe]
|

et
(o]

<

1050 2000 3000
BEP per Shaft

Fig. 3 Weght distribution of direct-drive marine diesel plants
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Appendix : Specific weight of direct-drive diesel plants of large ships.
(Reproduced from Reference-1}



