# Closed Ballast Dynamic Depth Ship: RAVISIGNS

Key Characteristics

- Reduced transportation of invasive species — )
- Economical |y feasible to encou rage
- Meet upcoming IMO ballast water convention requirements
- Long term economic saving
- Fuel reduction

Motivation & Objectives Methodology

« 3 to 5 hillion tonnes of ballast water Is transported internationally each year. This can

lead to a significant number of species transported globally. The effects are seen as the » Current solutions to the problem were assessed. From this research it was
greatest threat to aquatic ecosystems and are almost irreversible. found that no fully viable solutions existed

 An example of invasive species is the introduction of zebra mussels on the east coast . Aniterative desi h g King f s T
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supply pipes, constricting flow. look at modifying a ship and checki_n_g It Woulc_l_still be structurally sound
 In 2000 it was estimated that costs associated with damage caused by 50,000 invasive and has sufficient stability.
species introduced into the US amounted to $137 Billion. « The internal systems were then developed to permit the ships depth to
* Due to danger potential of invasive species, some countries, such as Australia, have increase and decrease as desired.

adopted stringent ballasting requirement.
* The International Maritime Organisation (IMO) introduced the ballast water
management (BWM) conversion in 2004 which will come into force after 30 states and

35% of world fleet tonnage sign the agreement that limits the flexibility of ballasting i “ Wi I | |
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The Solution

The proposed design aim is to remove the need for conventional ballasting operations during loading and unloading of cargoes. This can be achieved by altering the ship depth to
Improve the stability and cope with changing displacement, compensating for the addition or removal of cargo. When the ship is fully loaded, the depth of the ship will be fully extended to
its maximum position and when unloaded, the depth of the ship is kept at its minimum to increase the ship’s stability by lowering the centre of gravity of the lightship resulting in overall
Increase in GM. This will be achieved through the use of hydraulic pistons positioned around the ships hull and the bulkheads.

Strength reslts Stability results

Concept design with lifting mechanism

5.05m 1.16m
“ 7.43m 32.95m
9.01m 4.55m
3.47m 29.54m

Cross-section of the expanded (left) and collapsed
case (right) The GM of the vessel in both conditions also
meets the requirements by the International
Maritime Organisation (IMO) that the GM of the

vessel must be greater than 0.15m.

To determine the structural strength of the ship, a mid-ship cross-section
was assumed for the expanded and collapsed case. The steel stress of
315N/m2. And 40% stiffer factor. The concept ship was proven to be safe as
shown bellow

- Zm) -
3 Hydraulic system e
IACS Z;y (M?) Expanded SIEl SRy saean: [
Case Collapse Case G wiaan (inlly o =N
R N 5 S v :
h /@f G\ T T 7 T Tty
HatC 148513 99533 _ L Hydraullc Cyllnder deSIgn . 2 2 Binne. || 23ine || 211000, || 2010 tiana. || 21000 || 210mne. || 21000 || 210000 || 2000 || 1200ne
9875038776 ) EE. : . L \,“, N,‘}ul. soias | ma ..‘_-..»,‘.,..\.v.,wim.‘...,“‘._\,,._..,; Manitold 13
Keel 31.1023 19.4901 il - _ ; R Using Stainless steel, austenitic, ¥ £ ¥ X ¥ X X X X X X X X X
Deck 20.1820 15.6368 | ‘ ““'"'""g “TE T — A151 205 a the cylinder {8 o)
|| Dragonera Seahorse Capesize ship T : ot dimensions were found: SE— g e BRI
Web height h,, (m) 0.39 _ELJ(K 4, ;.Eéf I ; X ¥
Web thickness t,, (m) 0.027 P ltem Thickness | £ X
Area of stiffener (m?) 0.01053 e : (mm) | 'l e
Deck length (m) 4.44 12.32 Cylinder 3.303 T
Number of stiffeners 7 14 | == = : IS Cylinder end [FRLE
Stiffener spacing (m) 0.6343 0.88 -
plug X X X
’ 8.830

Watertight seals design
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Research Outlook

The current solution is a proof of concept and therefore an optimal solution should be found in time. Firstly all of the internal systems (hydraulic systems, air compressor system) should
be optimised and the structural strength and stability of the vessel should be checked after each iteration. The propulsion method of the ship needs to be improved to find a more optimal
solution for propelling the ship in its varying operational conditions.
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