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ABSTRACT
It is desired to provide an air lubrication system of an outer installation type with a good efficiency. An air recovering device includes a recovery side chamber provided on a bottom of a ship on a stern side from an air ejecting device which supplies air bubbles to the ship bottom, and comprising air intake holes formed in a portion of the recovery side chamber opposite to the ship bottom through a gap; and a recovering section recovering air inside a recovery side chamber. The air bubbles acquired from the air intake holes are once accumulated inside the recovery side chamber to generate pushing pressure occurs so that air can be smoothly recovered from the recovering section.
INTRODUCTION
Globalization has been fuelled by the immense strides taken by man in the field of transportation. In particular the shipping industry is more or less the main mode by which the world’s trading is done. In the present day, the acceleration in trade is directly posing a threat to the world’s oceans and waterways. Also, the increased traffic in ocean ports is directly affecting the coastal areas, in particular the biodiversity, climate, food and human health.
The purpose of this paper presentation is to make everyone aware how modern shipping is hampering our environment & measures taken by ship builders, engine makers towards compensation of this environmental footprints ,by introducing more greener technologies & thereby becoming environment friendly. 
Today we live in a world that revolves around rapid industrialization and the subsequent modernization. There are countries that are developed and established and then there are those developing nations are striving to join this ever growing list. This countries surplus in various resources with those desiring such resources. Since early time the shipping industry has dominated the world of transportation, simply because of its versatility commodities that can be shipped between places and there are some goods that can only be shipped as other means of transport cannot do so. 
However shipping today is so much different than what it was 50 years back with the advent of better machinery, newer techniques and proper organization in shipping companies. Commercialization is the name of game as everything is centered on profits, cost effectiveness and reduction in delivery time of cargo. This has given rise to efforts in increasing the speed of modern ships, which has been quite successful but only to a certain extend without compromising on the ships efficiency. In the middle of all this, it is the environment that gets neglected and affected. 
When Mitsubishi came out with their Air Lubrication System, it was just one of the several energy saving techniques for ships. The Mitsubishi Air Lubrication System (MALS) was the first system of its kind which promised energy saving and emission reduction from ships using the innovative technology of Air Lubrication.
However, the shipping industry soon realized the potential of the technology, and soon, big players such as NYK Group of Companies and Damen Shipyards Group introduced their own research and experiments on the same.
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According to DNV, one of the world’s leading classification societies, Air Bubble Lubrication System is one of the promising technologies which will help ships to improve their efficiency and reduce energy losses.

WHAT IS AIR LUBRICATION SYSTEM FOR SHIPS?
Air Lubrication System is a method to reduce the resistance between the ship’s hull and seawater using air bubbles.  The air bubble distribution across the hull surface reduces the resistance working on the ship’s hull, creating energy-saving effects. With the right ship hull design, the air lubrication system is expected to achieve up to 10-15% reduction of CO2 emissions, along with significant savings of fuel.

HOW DOES AIR LUBRICATION SYSTEM WORK?
The Air Lubrication System works on the simple principle of trapping a layer of air bubbles beneath the ship’s hull. An air blower or a dedicated system is used to generate air bubbles to pass them continuously beneath the ship’s surface. Air bubble outlets are created at different locations along the bottom of the hull, symmetrically on both the sides of the ship’s center line.The air is blown a constant rate to form a layer of bubbles, which reduces the drag and resistance between the ship and the seawater. [image: Air Lubrication System] 
The system to continuously replenish the lost air bubbles ensures that a uniform layer of air bubbles is maintained beneath the ship and the desired effect is produced.

CONCERNS ABOUT AIR LUBRICATION SYSTEM.
Though a promising technology, the Air Lubrication System has a few concerns regarding its implementation and performance on ships. Some of the main ones are:
· The Air Lubrication System (ALS) until now can only be used for certain types of ships having flat bottoms. Ships having V-shaped hulls, such as certain warships or recreational vessels might not be able to reap the benefits of the air lubrication system.
· To trap the layer of bubbles beneath the ship’s hull is a challenging task. Though solution such as protruding ridges at the edges of the hull can help in trapping the blanket of bubbles, the sucking effect of propeller on the bubbles is difficult to defy. Another solution is to design the ship’s stern or hull in such a way that it traps the air bubbles beneath the hull. However, this would substantially increase the building cost of the ship.
· It is also feared that the air cavities made for trapping the air bubbles would affect the handling and stability of the ship at the sea. If true this can cause difficulty to the ship and the crew especially in rough seas.
· The air bubbles leaving the hull surface flow into the ship’s propeller. This can influence the efficiency, noise, and vibration of the propeller. Though according to the experiments conducted by Mitsubishi there were negligible effects of air bubbles on the propeller, rough seas and changes in fluid density can produce unfavorable results.

· In order to obtain the desired effect, it is important that air bubbles are of uniform size and are evenly distributed beneath the hull surface. Moreover, a change in air bubble diameter would drastically affect the air bubble distribution beneath the hull. An arrangement is therefore necessary to ensure that the bubbles are of the same diameter (if possible) and are well distributed beneath the ship’s hull.
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· As far as the MALS is concerned, the company claims that along with a high-efficiency ship hull, a container ship fitted with their air lubrication system can offer reduction in CO2 emission of up to 35% as compared with conventional container ships. Recent findings has also supported the claim that substantial fuel savings and reduction in carbon emissions is possible through Air lubrication system when combined with other promising green ship technologies. 
· Air Lubrication System is now a technology which is well proved to provide benefits such as reduced carbon emissions and substantial fuel savings. With rising fuel prices and increasing pressure to make ships greener, shipping companies are now implementing promising technologies that would help them reduce carbon emissions and improve ship inefficiency. According to reports, companies such as AIDA Cruise ships along with few other shipping companies have already confirmed of plans to implement Air Lubrication Systems on their ships.

AIR LUBRICATION SYSTEM:
The air-bubble technology Called Air Lubrication System, it reduces friction between a vessel's hull and seawater by means of air bubbles produced along the vessel's bottom.
The new technology, combined with other elements of the ships' designs, will allow the ships to cut their CO2 emissions by 25 percent compared with conventional bulk carriers.
The first commercial application of the air-bubble system will be in the three grain carriers. Sumitomo Corp. of Japan received the order from Archer Daniels Midland for the ship construction, while Oshima Shipbuilding Co. Ltd. of Nagasaki was selected to actually build the ships.
The three grain carriers will be 95,000-dwt vessels. Designed as post-Panamax ships, they will be 777 feet long with a beam of 131 feet. Thus, they will be able to travel through the Panama Canal after its planned expansion is completed in 2014.
The air in the friction-reduction system is produced by motor-driven blowers and collected in large-diameter pipes. Then the air is distributed by individual branch pipes and delivered through air chambers mounted on the bottom of the hull. The air-lubrication system results in the vessel being able to go faster with less horsepower. The lower power requirements to achieve a given speed results in lower fuel consumption and CO2 emissions.

THE MERITS OF AIR LUBRICATION SYSTEM:
To confirm the benefits of the system, researchers conducted computational fluid dynamics modeling and carried out full-scale mockup water tank testing. It also installed a prototype system on Yamatai, a module carrier (a specialized ro-ro vessel for transporting large prefabricated structures) operated by NYK-Hinode Line.
The researchers found that there was a negligible loss of propulsive efficiency due to air bubbles because the bubbles flowed along the ship bottom toward the area above the propellers rather than through them.
These three grain carriers will also feature a newly-designed bow to reduce wave-making resistance. They will also have a system that improves propulsion efficiency by positioning fins forward of the propellers and placing grooves in the propeller boss cap. The ships will have a relatively shallow draft of 41 feet, which will also contribute to energy savings and CO2 reductions.
CLAIMS:
1. An air recovering device comprising: a recovery side chamber provided on a bottom of a ship on a stern side from an air ejecting device which supplies air bubbles to said ship bottom, and comprising air intake holes formed in a portion of said recovery side chamber opposite to said ship bottom; and a recovering section recovering air inside said recovery side chamber. 

2. The air recovering device according to claim 1, wherein said recovering section is arranged in the different position from said air intake holes in the longitudinal direction of said ship. 

3. The air recovering device according to claim 1, wherein said recovering section recovers the air inside said recovery side chamber through an air recovery hole formed in the ship bottom on the stern side from said air intake holes, and wherein said recovery side chamber comprises an air accumulating section extending in the longitudinal direction to accumulate the air acquired from said air intake holes such that the accumulated air is recovered through said air recovery hole. 

4. The air recovering device according to claim 3, wherein said air intake holes are distributed in a wider area in a width direction of said ship than said air recovery hole. 

5. A ship comprising: an air ejecting device supplying air bubbles to a bottom of said ship; and an air recovering device which comprises: a recovery side chamber provided on said ship bottom on a stern side from said air ejecting device, and comprising air intake holes formed in a portion of said recovery side chamber opposite to said ship bottom; and a recovering section arranged in a different position from said air intake holes in a longitudinal direction of said ship, and recovering air inside said recovery side chamber. 

6. A method of modifying a ship which comprises an air ejecting device to supply air bubbles to a bottom of said ship, comprising: installing recovery side chambers in said ship bottom on a stern side from said air ejecting device, wherein each of said recovery side chambers comprises air intake holes in a portion of said recovery side chamber opposite to said ship bottom; and forming a recovering section which recovers air inside said recovery side chamber. 

7. The ship according to claim 5, wherein said recovering section recovers the air inside said recovery side chamber through an air recovery hole formed in the ship bottom on the stern side from said air intake holes, and wherein said recovery side chamber comprises an air accumulating section extending in the longitudinal direction to accumulate the air acquired from said air intake holes such that the accumulated air is recovered through said air recovery hole. 

8. The ship according to claim 7, wherein said air intake holes are distributed in a wider area in a width direction of said ship than said air recovery hole.

CONCLUSION:
Shipping is eminent for World trading at the same time also causes pollution as exploited by humans. The use of greener & more efficient technologies like the “air bubble lubrication” will not only cut the running cost but also reduce NOx SOx footprints & hence save our planet from global warming, ozone depletion & other environmental hazards, mostly because of the burning of cheaper residual hydrocarbons.
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