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Some Aspects from Naval Architecture

and Marine Engineering in Ship Hull Repair
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Abstract

It may seem that ship hull repair
would be just a simple task of plate cutting
and metal welding. However, various stud-

ies and work experiences have shown that it
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Section Modulus Calculation
2nd Local 2nd
Scamlings Asea Height M M M
Item m X mm a(m®) h(m) ah ak? itm%)
Strength Deck Plating 2.5 % 14 0.0350 9.0 0.315% 2.838
5.D. stringer plate 1.5 = 16 0.0240 2.0 0.2160 1.944
5.D. longitudinals {(mm) WI60 = 14; F40 x 14 0.0084 8.9 0.0748 0.666
Sheer strake 0% 16 0.0160 B.5 0. 1360 1.156 0.001
Side plating 7.2 % 14 0.1008 4.4 0.4435 1,951 0.435
Ind deck plating 4.0 = 12 0.0480 5.5 0.2640 1.452
Bilge (curved ponion) R=081=14 0.0176 0.29 0.0051 0.001 0.001
Inner Botlom plating 65 % |4 0.0910 1.0 0.0910 0.091
1.B. margin plate 1.5 X 16 0.0240 1.0 0.0240 0.024
LB. longitudinals (nun) W00 x 10; F66 x 15 0.0150 0.86 0.0129 o.01l
Side girders 1.0 % 12 0.0240 0.5 0.0120 0.006 0.002
Center girder () 10X 6 0.0060 0.5 0.0030 0.001 0.001
Hottom plating 7.2 % 14 0.1008 0 0 0
Boutom Jongitudinals (mm) W200 % 10; F66 x 15 0.0150 0.14 0.0021 0.000
Upper hatch side girder WO0.5 x 25;F0.4 x 25 0.0225 B.64 0.1944 1.680
Lower hatch side girder W0.5 x 25:F0.4 % 25 0.0225 5.14 0.1157 0.595
Totals (for half scction) 0.5706 1.9095 12.413 0.440
i Tahy 19095
Height of neuteal axis: Ferea Sa " 0.5706 336 m
%},, = 12,413 + 0.440 = ]2.853 m*
Parallel axis term = —(Za)hi., = —6.390 m*
L. 6.463 m*
Full values: A= 1142 m?
= 1293 m*
1 12.93 i
= = = 7
o = T 5000 — 3346 - 2w
l_ 1293 :
"

MsAIIANNIA1 Section Modulus
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Abstract

Waterjet propulsion system has many advantages over propeller system for example
waterjet intake flush with the hull, provides minimal draft in shallow water with the absence
of underwater appendages thus resulting in the reduction in hull resistance. Waterjets have
excellent maneuverability and have higher propulsive efficiencies than propeller systems at
medium to high planning speeds. Waterjets have been used for the propulsive systems for
Naval Patrol Boat for more than three decades, to maintain the security around the Thailand’s

border.
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3. Waterjet Niil¥oglunasinie

nsngnmseiidnsnwuazanuannsalumsndniaiesimhldies
ndaudafondeasamudoaun  Tasluafeifudunsudaiofueslnd
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U 7 dau Inlet Suction

J1fi 8 dru Bowler vi30 Stator
JUN 9 da Impeller

31l 10 dau Deflector

JUN 11 m3dszney Waterjet
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aaanYszma 1wy szyumsmela ssuunsuigGe
16 sadessuvdears wennmhuiumsesnuyy
n?iﬁlﬂﬁ":ﬂﬂ (General Arrangement) HagN15
sz ieezinrsananuilulylduazaiiu
zand1 aualsesauidumsaesliilvinada

vwevmeluilssinansely

ABSTRACT

This paper is a part of feasibility study for
building submersible vessel in Thailand. Most of
basic design have been done with in the capability
limit of Local Thai Dockyard. The information of
some complicated systems such as ventilation, com-
munication and underwater positioning will be ac-
quired from abroad. Then, the design of general
arrangement and the budget estimation of the sub-
mersible vessel are obtained. Finally, the analysis of
above results will indicate whether it is feasible and

suitable to build such vessel in Thailand.
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anzdifeadinndafivzesnuuunagaiuenldintuedulszima
Tagumsaniiumsiiu 2 wa de lusrauausnezifulasamsdnrany
Fhilygvesmsdesnildihvnada Swzifiumsesnuuuluiiosd (Prelimi-
nary Design) n1313su1au31@1 (Budget Estimation) uagiaisandiaiu
Hulvldnaganumngan aasnauanudumivzduiums szoznalums
Guilums 17 Aedaud a.a. 45 89 a.a. 46 sddulad 2 asdufiumsiile
Idefinannamaniaihiiaminzannazduariinzdifiunde s
Tihludszmalng aziflumsesnuuuneazidoauazinmelnsalsimdems
NAAavaI30 (Sea Trial)

unemamammeaiuiizaseuaquismssenuuuingnutumsesn
nuuiesdu Tasfinslémsannanngasdide (Empirical Formula) 33384
m3l§ Computer Program Tumsasivaeuma lugunwil 1 9215 Flow Chart
Al Huiuaeulumseenuuuiugniiiethlgmsiamly sawemslszina
nanvessnldmniedetululszina

= X o
2 srgaziPyaniseanuuululiiosnn

2.1 ANNABINI5VDIELE (Requirements)

AN IFUILYNIINAUIEVINEINY - TNUITs uasiauImanms
nanlvn wagdiinanAtouagiannmmmanesinide Idiunanudaiag
asnenlfmhunaidnasevaguitupumahaumdnvesidesniniall ms
anhllFluAamsou q suiludeiimaszendls erfiisu mammmsdea
ihhlszgnd@nszuvens Wudu uazldmmuaanudesmsdsiine™

vsinglagars 3-5 ue

ﬁf?iﬁﬁdﬂﬁrilﬁﬂ’ﬁﬂ?ﬁ' (Operating Depth) 50 1495
annanmaie (Collapse Depth) 100 18813

773 71!!?’3 Ievin/seanas 5 uosn

- szezpuamsldu 3-5 52l

= e -g oF . . . .
2.2 499U (Preliminary Dimensions)

ar 1
o =

NNANHABINIVEIG I FuazmMInTIIdeuTeyaneaiavessuldiinm

ar

ahaiulusmalszma aunsamvuadufia huiesduvessnldinldaiine
anuemaaaaa (Length Overall) 8.05 A3
ANNB1IIG05UN5INA (Length of Pressure Hull)  6.80 13
furugudnaNYeIsIy (Diameter) 1.80 A3
fdetaand 2 69 (2 Ballast Tanks) 0.6 x 6 1UAT

52INIVUAIN (Surface Displacement) daniay !
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93-86% Full Buoyancy

Tne@l Full Buoyancy = mnminveshfiidsmasihide
FauszneduAnhesiewhiy

= 18.06 tons for 93% of Full Buoyancy

= 16.71 tons for 86% of Full Buoyancy
Main Ballast System @233@1 0.1 - 0.15 of Surface Displacement
et szneduih it (Submerged Displacement) vziien iy

= 18.37 - 19.21 for 16.7 tons

= 19.87 - 20.78 for 18.06 tons
diemmuaiinlaslFizneduthAinn 93% ves Full Buoyancy Main Ballast
System 1J3zaeu 0.15 voeszeduanhgldmsgnedurhAnhyszna 18.06
tons uagszNednildinszina 20.78 tons JUednEaizvesiFe (Hull Form)
Tdsifiumseenuuulas@euiiumeidumugUi 2

BODY PLAN

3UN 2 meduvessuldn

2.3 MsAIASZUUTUIAaeYN (Calculation of Propulsion System)'™
weenuldngaduiadeuldmidoanuiiimunesnuuul’ azifausdm
‘ 2 -
(Resistance) Wasiinadlsznay 2 98193380 A

@ =l = - . ) - - .
2.3.1 usIMUNIAANALSUTIANIY (Friction) Taw@ Friction Coeffi-

cient mmﬂqmﬁu“‘%aﬂm ITTC (International Towing Tank Conference) ok
uaaaluanmsn 1
C

f

0.075 (1)

log, (Re - 2)F

v = anuisrvaveruldn

o
148 Re = Reynold Number = vL o ¥
y I = Aanuenveveulin

Y = Kinematics Viscosity of Fluid
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2 cl =3 g g at =4 1
2.3.2 UIIMUNIAATUIINUTNNAAYDIUITOUNILGD (Form Drag) @1 Drag

Coefficient, C ynnamhdAaznsanniiugiu Fluid Dynamics (1500 C iy
0.42)
elviSeldanui3imudoans usa Thrust vise Effective Horse Power

@ 1oaf =] 1 @ at d‘
ATADUMNVHIDHINNNUTIMUMNTNNITN 2 uag 3

T = 0.5 (C+ C) pAV* (2)
i@&rﬁ A = Wetted Surface Area, Frontal Area

p = AIANNANTUN YOI

1% = anuiSaioanuuy

EHP = TV (3)

@ EHP NannaldvzgminlinSeuiisunatumslaeuinmeimuim
911 CED Software slanandluzun 3 uazasni 1

={ 2t 24
Eﬂﬂ 3 Mavumuag CFD

NARaSNEM EHP #ildnnmssnnaiia 15.831 KW uazan CED whiy 17.6
KW
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time (s) | Drag haft model(N)| Drag full model (N) HP

0.39271 3819 7638 25.59651
0.47459 3452 6904 23.13673
055812 3341 6682 2239276
0.58343 3187 6374 21.36059
1.7503 2863 5726 19.18901
29172 2728 5456 18.28418
3.8106 2720 5440 18.23056
47206 2674 5348 17.92225
5.6366 2650 5300 17.76139
6.5542 2636 5272 17.66756
74719 2630 5260 17.62735

A 1 24
MINN 1 nadaIA Drag nag uivmn

2.4 mseanuuuludns (Propeller Design)
el | A 1 @

TuinshegUnsainezilasud Torque voanowmosvinareidu Thrust Tu
at & g ! ar ﬂr L) g af 25
mswangldiiisrziosuzanudiumuinifary  mseenuuuluinsayls
doyan ldnammaasibuiaaluinsinaes (Scale Model) Tuglasdamiiu (Cavi-
. ar A ar i at 1
tation Tunnel) Y93a91NMINAAINIAITINI1T Open Water Tests Iaadals

o =2 A a at e T e n A e o A

Milnansznuniinndize @1 Coefficients Nldnnnsnaasaiiaail

k, = T (4)
pd'n®
b = Q (5)
pd5 n®
J = v, (6)
nd
27Ttk
o
Ineit k, - Thrust Coefficient
kQ = Torque Coefficient
J = Advance Coefficient
n - Open-water Efficiency
T = Thrust
(0] = Torque
d = Propeller Diameter

n = Propeller Revolution
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P - Water Density
Foyanlannmmaassansandadla lugiln 4 quanidvesluinsneon
wpuansadaldlaserde Chart mugy TasmviualWluinsd

nnaduRIIgUINaN = 0.8 A3
dmaulnluins = 4 1n

A1 Blade Area Ratio = 0.3
Pitch/Diameter = 0.65
1IUTOVINGAT = 520 saUsaU
Uszansamluing () = 40.9 %

- } 7 -
" i
* Fd

& N
e ) \1, -
P "k;
T w o
- % = 1 F l
- A

*

‘gﬂﬁ 4 Open Water Test Curve (kT ,kQCurve}

(Hull and Propeller Interaction)
d!'. o af M @ = = H A:E d!'. 1 af e
Weihdse (Hull) 19139iansan anuisivedsinnanadiladiuaiise
uaziingludng diwvesanuiiinanasGenin Wake Fraction, ®, nazvaziiodnu
A - as ar 1 & c{ - 3 af =) 1
Thrust NRANVUINTILABINIANI Resistance NAATUYDIAIIGD dIuvea Thrust
| =& & ' .
TANIU 1587731 Thrust Deduction, t,

A1 Hull Efficiency (1],) asfiauniy (=)

(1-
’ i ma ?w [4]
A1 t, Q) IEVIINFOANTIVTING

" - a o/ . 2
A1 BHP mievsiinlihnvunavesneimnaii 19 ussuy Propulsion 9sm1laain

BHRES = n.n,n.n,EHF (8)
il BHP = Brake Horse Power

n, = Hull Efficiency

n, . Rotative Efficiency = 1

TIR = Mechanical Efficiency = 0.8

v & & =4 o ar ] =] ar @ =4
ﬂmuuamawqmmmazﬂﬂwmummmLﬁ’ﬂﬂﬂ‘sxmm 5 UDA ILADINYUIA
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