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ABSTRACT

The design of a bulk carrier ship hull is done @ithy using B.S.R.A results or Taylor s series bgventional
methods which may results in some inaccuracieténdesign. Two bulk carriers of 30,000 DWT and 88,OWT are
designed using the computer aided design softwadetle results are shown the ship is designed usiegmodern

computer design application softwares
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INTRODUCTION

Bulk carriers make up 15% to 17% of the worlds rhart fleet used to carry material in bulks aroumrel world.
The hull of the ship is considered as the of primportance which was carried out from predetermigephs and results
like B.S.R.A results and Tylor series. Sometimes dlesigns end up with the inaccurate performane®. Bulk carriers
30,000 DWT and 50,000 DWT are designed using tmeexational method by deriving the data from thestixg ships and
they are redrawn manually. This process in camigdat Hindustan shipyard limited(HSL) and Andhraversity Marine
engineering department .The design of the shipsmage in two phases first by the conventional netthiod second by
computer design software like NAPA, TRIBON,CATIAcGAUTOCAD

FIXING THE MAIN DIMENSIONS OF THE SHIP

The main dimensions like length between perpendisulbreadth, depth, draught, coefficient of forame
calculated from parental ship analysis using grapitsempirical formulas using data from Bureau ¥sriThe table below

shows the final dimensions of the vessels

Table 1
S. No Principle Dimension 30.000 DWT Ship | 53,000 DWT Ship
1. Length between perpendiculars (LBP)) 166.83 m 6 a0
2. Moulded Breadth 26 m 30 m
3. Moulded Depth 14.86 m 17.7m
4, Moulded Draught 11.37 m 13.1m
5. Block Coefficient (&) 0.81 0.82
6. Midshipsection coefficient(§) 0.99 0.99
7. Waterplane Area Coefficient( 0.88 0.89
8. Longitudinal prismatic coefficient((} 0.81 0.83
9. Vertical Prismatic Coefficient (£) 0.92 0.92
10. | Displacement at Moulded draft 42040.5 67938.5
11. | Speed 14 knots 15 knots
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FREEBOARD CALCULATIONS

Freeboard may be broadly defined as the height ttieatsides of a floating vessel project above tlagew
The maximum waterline to which a ship can be loadegbverned by the plimsoll marks, which are peremily marked
on the vessels sides at midship. The freeboard demns the uppermost complete deck having permaneans of
closing all opening in freeboard deck. The shipkhwery small openings are known as type “A” stapg with very large

openings are known as type “B” ships. Bulk carrigiithave large openings come under type B shiphtae

Table 2
S. No Ship Type Freeboard Height
1. 30,000 type B ship 3.25m
2. 53,000 type B ship 4.62 m

GENERATION OF HULL FORM FROM B.S.R.ARESULTS

Hull of the ship is a very important aspect. Thame several methods used for designing the huth fidee Taylor's
series and B.S.R.A results which are a set of gragfich define the structure of the ship at diff¢rstations. The main
parameters such as dimensions - length, breadiliglt, are to be arrived at coefficients of fornd dhe longitudinal
position of centre of buoyancy. The geometry opdfas influence on the following characteristicstedesign of the hull
is derived from the B.S.R.A Results. Length betwBenpendiculars is divided into 10 equal parts wittlinate stations.
More stations are taken at the ends to defineuheature of a ship more accurately. The sectiored ap to moulded draft
can be drdawn by taking the sectional areas oni¥ and ordinate stations on X-axis. The ordinadeséctional area curve
are given as the ratio of sectional area to midskigion at various stations from ordinates Seatianeas are calculated
More stations are taken at the ends to define tineature of a ship more accurately. The sectiorel. & he ordinates for
sectional area curve are given as the ratio of@®dtarea to midship section at various statisamfordinates lifted from

B.S.R.A. results at theg®.81 and 0.820f the ship under design.
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Figure 1: Showing the Body Plan of 30,000 DWT Drawifrom B.S.R.A Results

The above body plan is inaccurate as it observeéthwimay cause résistance increase in the seaway,
maneuverability, course keeping capability, rollmgéng and hydrostatic characteristics. In orderot@rcome these

problems the above drawing points were transfag&dRIBON or NAPA and the results in the shapesaaréollows
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Figure 2: The Body Plan of the 30,000 DWT after Faing in TRIBON/NAPA
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Figure 3: The Half Breadth View of the Hull Form of 30,000 DWT Bulk Carrier
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Figure 4: Body Plan of 53,000 DWT Bulk Carrier

Figure 5: Half-Breadth View of the Bulk Carrier

From the lines plan various parameters are obtaified change in L.C.B for the vessels is 3.3m ag@m for
30,000 and 53,000 vessels.

SECTIONAL AREAS AND VERTICAL MOMENTS WITH RESPECT T O BASELINE AT
ORDINATE STATIONS FROM BONJEAN CURVES

One of the fundamental hull from characteristicguieed to prepare the hydrostatic curves areitimeersed
sectional areas at ordinate stations. The cross-sectional area of each ordinate stathawvn in the body plan up to the
waterline in question is determined which is injmib the calculation of the volume of displacemehis set of curves is
known as theéBonjean curves. A typical plot of the Bonjean curves is shown igute. When plotted against length, the
immersed areas at the ordinate stations fresectional area curve, whose shape represents the “fullness” or “finshe$

the ship form, an important consideration in sleigistance and powering.

To find out the volume of the displacement and L&E trimmed water line at which the ship is flngtdue to

distribution of cargo or when the ship is floatiog even keel.
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In sub division of ships from the safety point idw so that when the ship is flooded due to actidedamaged
the ship will not sink beyond the margin line. tresgth calculations to find out the buoyancy wkiem ship is floating in

waves in launching calculations

Figure 6: Showing the Sectional Areas and Verticdloments at Each Section of the Hull Taken
from Manual Drawing

Figure 7: The Sectional Area Curves Obtained from Tibon

EASE OF USE
Hydrostatic Characteristics of Ships

Throughout the life a ship changes its weight aisgdaskition of cargo, its draft, trim and freeboartie density of
water in which ship floats varies. Ship’s stabildlso changes. It its condition at any stated $etiroumstances to be
estimated, its condition in a precise state mudtriwevn so that the effect of changes from thaestan be calculated. This
precise condition is known as the design conditkear. this, changes from the design and propertiasiderwater form
are calculated for a complete range of water lifiéss information is known as hydrostatic data anel plotted against
drafts. Drafts are spaced equally generally oneerragiart. These curves are shown on displacemeat.shhe following

properties are plotted against draft to form hytitis curves.

Figure 8: Hydrostatic Curves of 53,000 DWT Ship at Draught of Sections, Moderate Cruiser Stern and
Raked Stem

Figure 9
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Resistance Calculations

The total resistance coefficient When a ship is impwvith velocity V, the effect of this forward nioh is to
generate dynamic pressures on the hull which mat#yoriginal normal static pressure and if theésrarising from this
modified pressure system resolved in the forceaindirection there is a resultant which opposesrtiotion of the ship
through the water. If the forces are resolved etthnsverse direction the resultant is zero becafisymmetry of the ship

form.

When the ship is in motion, another set of fordes mfluence the motion of the ship. Generallyflalids possess
to a great extent the property known as viscosiiy therefore when a surface such as the immerséacewf the ship
moves thorough the water, tangential forces aremgged which when summed up produce a resultanbsipgp the
motion of the ship. The two sets of forces bothmmalrand tangential produce resultants, which aet direction opposite
to the motion of the ship. This total force is tiesistance of the ship. The ship is actually movmgwvo fluid medium
with different densities. While the lower part diethull is moving in water and the upper part isvimg through air.
Due to air also some resistance occurs and this ajpesistance is dependent only on velocity oftldowever the total
resistance of the ship is split into frictional ist@nce and residuary resistance, appendage resistand air resistance.
Frictional resistance contributes 80% to 85% ofttital. In the following resistance calculations anade on the basis of
Guldhammer and Harvald method.

Results of the models corresponding to ships ulP&0, with standard hull form (i.e.) standard positof LCB,
standard B/T of 2.5, normally shaped of the ship

Figure 10
The total resistance coefficient of the ship
CT = 1i
—pSV 2
2 )
Table 3
No Resistance Coefficients 30,000DWT | 53000DWT
1 | Frictional resistance coefficiergF 1.45 1.42
2 | Residual resistance coefficientCy 0.722 0.790
3 | Incremental resistance coeﬁici@lt 0.040 0.040
5 | Air resistance coefficient 0.070 0.070
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Table 3: Contd.,

6 | Steering Resistance coefficien{,§C 0.040 0.40

4 | Gr=Cg+Cgr+Cy 2.65*10° 2 2.31*10°°

The resistance coefficient is low when comparetthéoconventional method of designing from the abegeilts
GENERAL ARRANGEMENT

The General arrangement of a ship can be definatieasssignment of spaces for all required funstiand
equipment, properly coordinated for location andeas. The general arrangement represents a surandigtegration of
information from other divisions and specialtiesship design, intended to provide for all the neaeg functions of the

ship in the most efficient and economical way.

The efficient operation of a ship depends on theper arrangement of each separate spaces andipnouis
effective inter relationships between these spaBeseral arrangement must be functionally and enically developed

with respect to factors that affect constructiod aperation costs especially the manpower requoedn the ship.

The first step in solving the general arrangemeablems of a cargo ship is locating the main spacestheir

boundaries within the ship hull and superstructure.
These Spaces are:

» Cargo spaces

* Machinery spaces.

e Crew, passenger and associated spaces.

e Tanks (Double bottom fore peak, after peak etc)

* Miscellaneous

Figure 11: The General Arrangement of the Vessel
CONCLUSIONS

We would finally conclude that the above ship desigsing computer software not only gives accuralees but

also reduces resistances in the sea ways.
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