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An Approximate Cost Estimation for Medium/Large
Size Merchant Ships

Ko, Sang-Yong
Dept. of Naval Architecture and Ocean Engineering

<Abstract>

Using a general curve of H=0X" equation, a cost estimation equation is
established. The behaviors of the costs of a ship against changes of displacement,
machines weight, deadweight are formulated using Katsoulis's equation,
Admiralty coefficient etc.. The method is applicable at the initial design stage of
medium/large size merchant ships. It may be a kind of guides for ship designers,
students and persons who are intended to know about new building ship's cost
and the cost change with alterations of design variables. Although paper will not
be precise enough for professonal estimaters it may be useful in case of actual
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shipyard costs are not available.
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s (22)
o714
0Cs : MHte] $ HEN(S)
dWs : 2 %] 343l (ton)
Ws : 71849 ¢ ZA%%(ton)
8Cv : Ao HE
Co : 7|EA9 WA
P: : W2 23y
P : J1EHe] 2§y
Csi : 7849 MY = FH47H$)
Csm : 7| B4 MZhz] AAK7H $)
Cu : Z[EH2] AU $)
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7] die A ZAE", 23442 &
golelo] Hzxgrlo] o%t Aotk Wy A
Zrol dolA™ A7kg A7) st 4(8)
of tidstd gk v 2(22)¢ W49
A AAALE ool AEst &7
A 49 W3 ovel d4E s A
st Aol #9 st}

OWs
Ws

[(2/3Cs1) + Csm 1]

e

ov
- 0.6135 [2/3Csi + Csm] T (23)
7b |t
FAHA, A(12)228H

8Ch
Co

8V
- 0.6135 —
A%

2222 4(20)e0A

OCo

ov
- Cs1 + + 0.6135 V— Cs: (24)

Co

o] ©th

J¥H2R 4 (200 the3 o] ok

ov

0c = 0.6135 ——

[1/3 Cs: "VCsm] (25)
o] 7] A
dc A7 FAYrte WHE (§)
v e 483 (knot)
Voo R4 49 (knot)
Csi  : Z|E49 AZ4AY =747t ($)
Csm : 7|24 Mz A7} ($)

LFAHT AURA G HPolAe
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AzZk A ALY, Csme 4T =5
7h (1/3Cs) Rt} AAY Itk weEkA
2499 Frlo] dsld (e + V),
AL drke dAY F4LE Holnt
dct €47 €uh tE ¥ I 49
& thdte] ARG AAY 7184
Bk Wsbb ek MG wkek Ze] L,
B, DU T & 2FNIZ 2 HAZ 4
(22)14 & P/Pi& MA3Y $5t ot
3 ol "UXE 4 Atk

Mo N oL B e

oV
(P2/P1)*® = 1 + 2.46 —V——

1 JaN
+ 0.546 —— (26)
A

27) F2AE 7 HPA ofzre] &g
MBS QAT A rlelAe] a4 MBhe
4 (25)% H(26)& HE22A Qojch

dvV
0Csv = ——
[0.2045 Cs1 — 0.6135 Csm + 2.125
Cwm] @2mn
o] 7] A

8Csv : A 43 ¥l ot Ant
A7kl W3 ($)

oV dAIEYe A3t (knot)

Voo 7R Awke] 49 (knot)

Cst : 71849 H4&AY =947 ($)

Csm : 7]84¢] HZ&A ALt ($)

Cw : 71849 71347t ($)

718 Mo] thatoi= @7t Csi, Csm ¥
Cue 4(8)d 23lM d=th

3.6.1.2 1 &Y oM A2 &l &
% Z7o] 23t Wiz

f7tsto], 8Csc7t £ & o], 8Q
o &3t} AojzalE 4 & Katsoulisd], %
MEeFaFo] ogsted thgat o] ey
4 Qith

3Q
6Csc = * [0.622Cs1 + 0. 908Csm
+ 0.444Col + 0.634Com -+
0. 546Cwm] (28)
o] 7] A
0Csc: 8% WHo| oF HA¥turte
HE, (£3)

0Q : £ F2WisE
(£dwt/TEU/ m%>

Q : 7Z|EHde] &%,
(£dwt/TEU/m% 5

Cs1 : 71849 MY =97l
A(8)A ($)

Csm : 7|E 42| AZH7},
A (8)elM ($)

Col : 7[EH2] HF =g},
3 (8)oA ($)

Com : 7|EMe] A3 97},
A(8)olAM ($)

Cv : 7|EA49] 7|34,
4 (8)A ($)

4. A &

4.1 &2 B4 54€ 717 14 knot,
138,000 dwt bulk carrierdX 7 3%

£x7re} do] L : 267.6 m
= B :42.56m

Z o] D :23.0m

& £ T :16.25m

&ZAMEE Ws : 19,800 ton

o A & % Wo : 2,200 ton

7] & % F Wwm : 630 ton
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3y A4 C :0.82 1/84(84% 1AHE7])9] 100% W],
T H 4 E Vo140 knot AP xFH] $ 3.2/h, ZA7+4 $300/ton,
g sl vk ¥ P : 21,360 bhp o}9] 10% TableEolA UAAES e +
3

A’ = 1,267 ($3.2/h ¥ 100% 7+3H])

B’ = 330 ($300/ton ¥ 10% =E&)

C’ = 19,100 ($3.2/h ¥ 100% Z+du})

D’ = 3,095 (1/84°] disle] %)

I" =1.41 ($3.2/h % 100% ZHdu])

J =311 (1/84 o W3l %)

E' =452 ((I'+dJ")

S’ = 640 ($3.2/h & 100% ZH4H))

T = 1,612 (1/84 o] tisle] +%)

F' = 2,250 (S'+T")

AARS © La = 60,000 (Fig.30l4])
Ws = 19,800 ton ojB22 Ws” = 756
267.6 m olmg LY = 6.33
Wo = 2,200 ton ©°|BEE Wo* = 173 ¥ Wo"*® = 1,497
P = 21,360 bhp o|2E P*® = 3,550

i

.
Ii

Ws*® L 1,267 » 756 = 6.33 \
Cot (M Zt = @) = A = = $ 7.394 « 10
Cv 0.82

Com (M ZF 2 A) = BWs = 330 * 19,800 = 6.534 » 10°
Cot (M &% F)=CWo”® = 19,100 = 178 = 3.304 = 10°
Com (4 & 2 F) = D'Wo® = 3,095 *+ 1,497 = 4.633 » 10°
Cmi (V) 2 ) = 8P = 640 * 3,550 = 2.272 * 10°
Cum (7] # 2 #}) = T'P*® = 1,512 =+ 3,550 = 5.367 = 10°
Cn (A # x ) = 'L = 1.41 * 60,000 = 0.084 * 10°
* 60,000 = 1.866 * 10°

Com (3 A A) =JLe = 311
397t = $ 31.454 = 10°

4.2 49 9 g3 23 WY 4 15knotol® F4Z< Adtelty thg& 2
71 A EAolt}.
et HMIE XY Fo2H, 49,
FE YUk @A ol9A W3l stestE
oiFm, Fig.4o] A2 A EAf} oA
125,000 dwt2] bulk carrierZ, &9

L=272m V = 15 knot
B 45 m P = 21,100 bhp
D = 19.5m Ws = 18,400 ton

It

o rlo fx oo
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T = 14.2m Wo = 2,200 ton Yo ZAA 714 ;. $ 300/ton
Co = 0.83 Wu = 650 ton &2 2 & 10.5%
7+ A ¥l : 100%
th&3 Zo] AAget o] 9 : 10%
A (8)0lA A& W7k = § 29.806
3 H = F .8 82nhr 10°

1250000WT BULK CARRIER
SPEED DOWT AND COST VARIANTS

1, 2684 X44.4 X19.2 X 14.2
% 2. 272 X45%X19,5 X 14.2

3 275.8X 45 % 19.8X14.4
130,000 DWT
125,000 DWT
120,000 DWT
— 31143 |
2 29806
x
# |
28.469 |
N [
= R
a
w / n
O Q
— O
N
& &
41111||1 lJllIlJ_lL
14 15 16
— — >
V: DESIGN SPEED (xts)
Fig. 4.
48 13 A7 £8L& W3 AAHA (2 4(28)F ol &3t AHIF Zo

de A3t FF 2 AP WY §¥e Table 9 o|th
A A7le $%Fe #HIE HAD), 4
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Table 9.
A4 (m) | $¥knot) | ABEF(ton) | YI/H$)I*10° | UK $)/A35F(ton)
7 8 14 138,000 31.454 227.9
P 15 125,000 29. 806 238.5
7 B 16 118,800 31.339 263.8
A 15 130, 000 31.143 239.5
g 9 15 120, 000 28. 469 237.2
5.4 o o] 7l¥e] WAL ERAuE o] FUstel
3 AsAe] £ Qrke] nigol A 6

4(8)L 7IEAS] A7t A&l o] 8T,
Azl Bt ¢ e HA HeER
Table 1 - 8olA AEE 4 &= W7t U
2z EY 3Gt 3.57 A SHoAME
E4% A =& oo BF AA=EHA 9
7} 23 & S Hegol BR 3.6
oME HAAEEI TEEHEs HeE AMlY
BA7) unjstEE WA EEe A 39
om, 7|gt Jle/AAE vz BI |
Z2E 9F sl

[1] 4(8)& FuY Ayl AP A
& gA HAUu AFT Hig ol
249 FFL Ay oF dA7k A
A A B S b = < B =

[2] LNG £+ LPGY A% 4&d = 7t
2x2] My ke AE AR A
2 P dojof & olgL FF A

7€ FESE I, AA 2 AeAH
& 3 Uk

[3] BE=Eo AAES F2 84WE =¥
g 26 E A L7 Aotk A A}
£317] Y3t WA BFHddF, #
AtAY, F g Fe 2 I
o {7t obok 3w, Az A’
B, C' 5% #x32o8 2% 3o
oF ghch

[+

i

4714 gol AFe Ao FuY 4
= A5x4 247 w ANz (1B
%) wAg] 23E 4+ e AF A

._82._

- %X EesHA s ERA2E 449
oh =% B =g dAE He 23 2
A EE AW Gt B Abgo] Jb
sl Akg g
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