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O ABSTRACT O

Determination the principal dimensions of new ships forms a very important Phase in
overall ship design. These dimensions decide many of the ship's characteristics, e.g.
stability, dead weight, spatial of holds, power requirements, and even economic efficiency.
The desired characteristics can usually be achieved with various combinations of
dimensions. This choice allows an economic optimum to be obtained whilst meeting
company requirements.

There are many available formulae determine the principal dimensions of ship,
from similar ships or from formulae and diagrams ,derived from a data base of similar
ships.

The aim of this paper is to introduce formulae that can be used to quickly predict
the main dimensions in preliminary design stage. These formulae depend on statistical data
of exiting ships. The obtained results were compared with results of existing formulae, it
was found that the obtained results are closer to the dimensions of existing ships.

Keywords: principal dimensions, dead weight, Ratio of principal dimensions, preliminary
design stage, statistical data of exiting ships.
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Shlp Type DWT/A% Ws/W_ % | Wo/W_ % | Wn/W %

cargo ship 5000-15000 tdw 60-80 55-64 19-33 11-22

coastal cargo ship 499999 GT 70-75 57-62 30-33 9-12

bulker 20000-50000 tdw 74-80 68-79 10-17 12-16

bulker 50000—150000 tdw 80-87 78-85 6-13 8-14

tanker 25000—120000 tdw 65-83 73-83 5-12 11-16

>200000tdw 83-88 75-83 9-13 9-16

containership 10000-15000tdw 60-76 58-71 15-20 9-22

20000-50000tdw 60-70 62-72 14-20 15-18

ro-ro ship <16000 tdw 50-60 65-78 12-19 10-20

reefer 300000—600000cuft 45-55 51-62 21-28 15-26

ferry 16-33 5666 23-28 11-18

trawler44-82m 30-58 4246 3640 15-20

tug 500-3000kW 20-40 42-56 17-21 38-43

River ships (towed) 32-35 m 22-27 58-63 19-23 16-21

River ships (Self -prpelled) 80- 78-79 69-75 11-13 13-19
110 m

Al S 3l = A (G

sl 3l =DWT

Al U el =W s

(oee D) cclaleal) celmall actg ) lanal) Nshs cdgshell cleLEN) ()55 coadl SLEN) Nl o5 = Wy
Ll Ape 3 pagiall dpaall )9 =Wy

had) Ty sl s =W

Dbl s Bl el a¥) aelis S (<0 Adhiae Jlshl aull dygllaall Al (ailadll aw of oS
clehiy Al llliag o) @l Lady Ally (@AY 2l I8 by skl yaad b Cisage
sl Al mhandly ¢y Al ganl)

ady L (Agaliie (i il (e Aidie ) Cilhabdiag daa o 5l Agalie G o blde) duiudl Job sale dasy
Gl Jshall aaa5 8 Lextiaal) B e ael) @l gAY Lyl ala) sl b)) ol Jskall
tlete cBuaall

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
344



2aal Y el Alaye A saaall dalad) wiliagd) G Lpulul) sla)

A Johll cdpalaidl Hpled b A0 801 ebaal) e adiad :[ 1] Schneekluth's formula -1
Al ARl i IS N oz bl CallSs B8 Jady
C, +0.5

cCpadld) o Jebll = Lpp(m)elua
Asial) 4a)) = Aton)
gl Ae sy =Vikn)
u5 ) = F =Vfg L)
Ll il libanV) el . 0. 16<F,=0.32 3au) @i A> 1000 ton Giud Galall 146 3l o2
AL AL are g Lea ST Lgp Qi olail Se lin Gl 3yaY) clpndl b
il Qi) lilaa) e adiad ilhbias gua 2
A lal AL Ayer Jd (e sl Johall Jasy :[1 ] Ayer's formula -

LBP = AO'3V0'33.2

L vV
m = 3.33 + 1.67ﬁ (2)
13 lul) AL Posaunine Ji e ysal)l Jshll Jaay :[1 ] Posdunine formula -
V o\
el B @
‘Wv+2

Al AL Volker J8 (e z5adl Jshll asy :[1 ] Volker's formula(1974) -
L
——=35+45

%4
V1/3 f_gvl/3 (4)

clyslally Al bl i e AL o2 Gk Aiid) Aoy = VIM/S)icun

udiga aabaivg Aaddl) 3 Ae g gally Ll e Glagleal) e lalaie) :[3 ] Cube root format -2
Sl AslaaS (aill oda Ajray aaadll aidiiny Saaall Auiull B/T 5 L/B I el i dgall byleall
A dapall Aladind (Se aal) Sl Al sl e Jseanl) s

1

Lz[vwrx@ x@r w

pPXCpXCp
Aagud) dall = A () G caa
AalY) aaa =V (7))
Aadud) ey = VfKnots)
Ol G Jokall =L=LBP( m)
-Jseadl 08l =DWT(tones)
&N e =B(m)
bl =7('m)

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
345



Tishreen University Journal. Eng. Sciences Series € 2019 (4) saall (41) alaall avigl) aglall . 050 daala dlas

) e L 4858 =p( 1.025 t/T)

Y alzs = G

cJseaall sl Jalaa = CD=( Deadweight (lons)/d/sp/acemenl)
S Y G ) Coall e (81 cBaal il dal e A8 Gl b el e o oS
Laglggll il Jh 8 Q) JIskY) o dilan) clld) e aded Al coDlall bda lghas
17 ALl Ll G Aisme e juug plaaly il cpalll g Johll (2) Jsandl cpy Aol

Schneekluth's (Posdunine (Ayer I s cpaildl) ¢ Johll (2) Jgaad)

A(t) V(kn) Ayer Posdunine Schneekluth's
Cp=0.145/F, | C,=1.06-1.66/F,
1000 10 55 50 51 53
1000 13 61 54 55 59
10000 16 124 123 117 123
10000 21 136 130 127 136
100000 27 239 269 236 250
) Al a1 las) 8 dpesail) o5l -3

Claaly) 4 Laall Jel) dilaie apad ey N Gl oYL dueud) Lulld) sl Lag
dpadl) Gulally < puall alsa Bl (gl (Flsall aan PR 0o Al ) W 2 Deseal)
3580 (3) Jsand) ool ay olalil) Jaly ol sl e 18l <Y1 2l oWl Gee iy L Aiul)

J4] Aime 5B e A il Bpalae V) ol DA e Al sl e

Al gl b iall Lualic ¥ sla¥) (3) Jgaad)

Canal LMax.(m) BMax.(m) TMax.(m)
Panama Canal 289.5 32.3 12.04
Kiel Canal 315 40 9.5
St Lawrence Seaway 222 23 7.6
Suez Canal - 55 18.29

Lele s ctall L) 2l e a5l

-4

Lo Jadii (S0 ¢GBaally cpulalall (sl cJshall (61 aracaill dlaje 6 Aududl 2l slady) Jaii ¥
i )dsanal) 3ol Rai o Bl ligh e gy Aanlul) 2L Lasisi dneaall Gl dals el
S5 A ) Sl aal aal Lgpaadll gn skl dias (1) dsad) 8 Zise dal¥)y (Loslae 05S
ading WS o(4) Jsaadl b duall L4177 il e jlsdl Johl) adin ol Al gadl JWS)
215 Ao slial Lpalae ) Aall itz saY) Aoglie Ao bl IS 4 2aats (08 o) e € IS

141 0.27,0.36, 21558 o8y die z15a¥) daslial Lpaa) aill Caaatg <0.24,0.32,0.5 a8 oy vic

Print ISSN: 2079-3081 , Online ISSN:2663-4279
346

journal.tishreen.edu.sy



aal ) sl Alaya a 5a0a]) Aalal) wiliad) find Alul1 2l ) i

L/B i flall dpild ¢lgume s Adadll Jsla (g A Qlasa (sl (o Gl Aiidl Aaslie o el S5
Al mdand) aaas 3 s L/D Gaal) ) Jghal) A Cali LS L5 )lall dpslin je ST cddlall depuall dpulic
cladl il el Geall () Jshall Aasis Gapall (I Jshall A (4) Jsand) (o Al shal) Al
G ol B (4) dsnall G e pae BLE oy el i) daglie o ola a0 Al (ullad
bl il Geall ) Galalall Ay Gubalal)
) o Alblad) s agall o Gl Gl e aaan B e LB Lalily dadl oy JLasY
B/H L/H 3 iauid) sl (4) Jsaad) G - oailadl g N cmpmlly Johall G dnnlial
Sy Akl ol ad) 0SS pe dafiy seb il Jatn ol e da 55 Cp oad) Dl dalal
4] Al ool Ot Jdebed AR Ae@l i oSa Llgicgws dadad) Aol e
Cp=1.23-0.395V/L"7
il Ay = V(KnOtES) (Cam

el S5l =L=LBP( m)

[4,5] pilaad) i dpalu) sla B Dalial) cllal) (4) Jsasd)
L/AY3 L/B L/H L/D B/T B/H T/H

5.5-6.5 S5-7 12-13 | 10-15 2-2.5 1-2 0.7-0.8

a3 Cay Jolall aaat aed Lcbiall Judis e ddadlaall il e e labaalls dwtyll alad) aaad xie
Loy Qubalally Beadl it caranalill Alaje (8 (el juad died L Gubalally Bl (e s Cp V) Jalas
A Al S Ayl adaiall dalie o Adidlad) ae ol B2l L (pell duSlas

A calillaie 3ol dasliall 3aly) -

) Gablall Jal e (aald U dadae V) sl s -

andls g 1 3 ol salyss Ml (y5 8 Baly) -

Glislall Gaw) Gapal) AL caudl Jab b W) ST Radad) Jrass cclie JS8 el g e
oalsa Sl (LS oY O @S WIS B/T) B/T sl e o5 dgaal Ji L/B dails ((B/T=2.4
Cp L/B 5 B/T 5 L/B iy 1S JSG 458 5l aranaill

Ol Ll Al da gl il —4

Gl daall 038 ary Basase Gl Glily o adied il Bl alel) il jall e el Glia
LY Gl Jsill ol o Gl il duvia (B el ehil) Cunny Baal) Gl manal B daulic
Cubic root format | Volker's formula (1974) § Ayer's formula (1949) )iy Gaull s22a4
Jsmanll (gyspall (po AL 531 agiell 8 paliai®V )y dpmsl il iyl Jl 3 dalla @y L ¢ (2004)
YL VO R PR R PRI SVS S

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
347



Tishreen University Journal. Eng. Sciences Series € 2019 (4) saall (41) alaall avigl) aglall . 050 daala dlas

panail) Alaje 8 ial] Al aledU e 50l 8 Lealadin) (S GBle sl ) gl s28 Cags
syia Do 15l diliie sslas o Arenal) Giud) Sl Ailas) daabe shal @ a3 V)
Gind Aflan¥) Sl st e ([6]0idl Sl o 3 iy (Alelll el Matl il padis

(71 (5) Il (8 Aanal) 2B Joo sl 25 il

Jsaaall sl Ao falais) Lalal) adliad) b dpalul) sl (5) Jgaadl

Dead weight length length between Breadth Draught
(ton) overall (m) | perpendicular B(m) T(m)
(m)

1000 67 61 10.7 3.8
2000 82 75 13.1 4.8
3000 92 85 14.7 55
5000 107 99 17.0 6.4
10000 132 123 20.7 8.1
12000 139 130 21.8 8.6
18000 156 147 24.4 9.8
30000 182 171 28.7 10.5
40000 198 187 30.7 11.5
70000 233 222 32.3 13.8
90000 251 239 38.7 15.0
120000 274 261 42.0 16.5
150000 292 279 447 17.7
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Dead length between Breadth Draught Depth

weight (ton) perpendicular (m) B(m) T(m) D(m)
LBP(PrOposed) Error % | Bproposed | EIMor % | Tproposed | ErTor % | Dproposed
1000 59.03 -3.22 | 10.825 | 1.173 | 4.4253 | 15.52 | 5.6817
2000 73.43 -2.09 | 13.035 | -0.492 | 5.2845 | 10.09 | 6.8511
3000 83.43 -1.84 | 14.531 | -1.144 | 5.8625 | 6.592 | 7.6437
5000 98.00 -1.01 | 16.663 | -1.977 | 6.6816 | 4.400 | 8.7741
10000 121.92 -0.78 | 20.065 | -3.065 | 7.9789 | —-1.494 | 10.579
12000 129.12 -0.67 | 21.070 | -3.347 | 8.3602 | -2.788 | 11.113
18000 146.71 -0.19 | 23.488 | -3.734 | 9.2746 | -5.360 | 12.399
30000 172.33 0.77 | 26.935 | -6.149 | 10.570 | 0.670 | 14.233
40000 188.67 0.89 | 29.093 | -5.231 | 11.378 | —1.058 | 15.382
70000 225.05 1.37 | 33.801 | 4.648 | 13.130 | -4.849 | 17.892
90000 243.59 1.92 | 36.156 | -6.572 | 4.4253 | -6.644 | 19.148
120000 266.69 2.18 | 39.054 | -7.013 | 5.2845 | -8.644 | 20.694
150000 286.11 2.54 | 41.461 | -7.245 | 5.8625 | -9.831 | 21.979
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