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The GILLS Technology has been designed to significantly reduce the drag i.e. frictional resistance of a 
ship . The technology will be individually adapted to each ship type to get the best possible result. 

The engineering aspects will be introduced including the installation considerations. 

For more details, an Installation Guide Line is available and can be customized to suit the requirements 
of the individual vessel.

The functionality of the GILLS Technology is based on two major features, namely:

Ultra Fine Microbubble generation by Kelvin-Helmholtz Instability

Hull tightening effect of the microbubbles along the hull of the vessel

1. Introduction
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The effect of Micro Bubbles reducing 
drag and thus resistance in the water 
can be observed by many examples in 
Nature

Emperor penguins create bubble trail

“The study authors surmise that the penguins lock their feathers down over the air compressed 
at depth. When they swim upward, the air expands. But they hold their feathers down against the 
force of expanding air that "will automatically issue as small bubbles. These tiny bubbles remove 
a huge portion of friction between the feathers and water—up to 100 percent. Experiments with 
bubbles against flat sheets, representing the sides of tankers, showed over 80 percent reduction 
in friction, according to Hughes and his co-authors. The penguin slides through the bubble jacket 
that it creates, leaving bubbles along its trailing wake. This must be how penguins rocket out of 
the water at 18 miles per hour”
Extract from Scientists Discover Secret to Fast Swimming Penguins
http://www.icr.org/article/7139/366/
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Marine Growth is a substantial 
environmental problem and also causes 
an increase of resistance of the ship hull 
in the water

Marine growth has to be removed, 
which is costly and time consuming

Oxygen is toxic for Marine organisms 
and thus the marine growth is greatly 
reduced by deploying GILLS 
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Typical pattern of Marine Growth or Biofouling

Pictures taken from New Ferry Misaki, Japan after longer period in operation and before cleaning of hull 
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The GILLS units will be mounted at the side 
of the ship’s hull. 

Power-saving device for air bubble generation using a 
hydrofoil to reduce ship drag: Theory, experiments, and 
application to ships – Science Direct Feb 2015

https://www.sciencedirect.com/science/article/pii/S0029801814004314

1/21/2022 7

1. Introduction



Harwood Marine

1/21/2022 8

1. Introduction



Harwood Marine

1/21/2022 9

1. Introduction 

Catamaran Project at Harwood Marine NSW, Australia April 2022.

• Harwood Marine (HM), Australian Government, Australian Maritime 
College (AMC), University of Tasmania (UTAS), Macquarie University.

• A Project to be carried out at HM Shipyard Northern NSW.
• To install and monitor the system on a 50 mtr Catamaran with Sister 

ship as comparison.
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1. Introduction – Catamaran Ferry 
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2. Key Performance Indicators (KPI) – I

➢Fuel Saving
The detailed research being backed-up by full scale installations, defines an average reduction of drag by about 7-10% if the 
GILLS technology is installed and the ship parameters of speed are correct. This relates directly into a fuel saving of about 7-10 
% compared to the same vessel at the same conditions without GILLS.  For every individual vessel, GILLS will provide a 
tailormade solution to ensure the best efficiency based on the hull and flow lines, the structural design of the hull and the
accessibility to the system components.

➢Exhaust Gas Emission reduction
The exhaust gas emission of a vessel with GILLS will be lower by about 10% compared to the same vessel at the same 
operating condition without GILLS.

➢Bio Fouling
Air is toxic to marine organism. Thus the ship hull covered by the microbubbles will experience a much lower marine growth. 
This translates into a smoother hull surface, which consequently reduces the fuel consumption as well. At the same time the 
docking time and cost for hull cleaning will be reduced. This effect has been observed and recorded at the real ship 
installations.

➢Effective Hull Area
Unlike other ALS, GILLS is covering almost the entire wetted area with the micro bubbles. This increases the efficiency of the 
system since both bottom and hull sides are being  covered by micro bubbles.
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2. Key Performance Indicators (KPI) – II

➢Ship Speed
The GILLS system shows its best efficiency at ship speeds higher than 14 knots. There is no maximum limit for the ship speed 
for the use of GILLS.

➢Fast installation
The installation of the GILLS is straight forward and does not require special tools other than normal shipyard tools. The hull 
form and shape does not need to be modified. The vent foil units will be installed like a standard sea chest. The system is 
designed to be installed in new build vessels or as retro-fit during a docking period.

➢System Components
The system components are mainly standard components such as the pipe work, valves, manifolds. GILLS will deliver the 
patented vent foil units. GILLS will also provide fabrication drawings for the mixing chamber or alternatively deliver these 
components.
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2. Key Performance Indicators (KPI) - III

➢Upgrading potential
GILLS and its partners are constantly developing the technology further. The GILLS system is designed to ensure that 
upgrades can be done with minimum effort and cost.

➢Return of Investment (RoI)
The return of investment depends on a number of factors such as usage of the vessel, fuel price, operating profile of the 
vessel and type of vessel. On average the ROI is between 1.5 and 3 years. This computation is only considering the saving in 
fuel consumption. It does not include potential saving in carbon tax, reduced hull cleaning and other advantages for the 
shipowner for applying green technologies such as financing.
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The GILLS System itself consists of the following components:

Vent foil unit

Mixing Chamber

Manifolds 

Pipe work

Safety Shut off valves as required

* Compressor as required

The GILLS Technology is suitable both for new build and for refit installations, since the system does 
not require any modification of the hull shape or form.

1/21/2022 14

3. System Design – for shallow draft vessels.
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4. System Components – Vent Foil Unit

The patented Vent Foil Unit is the core component of the system.

It is a robust machined part, material Marine Grade Stainless Steel. The Vent Foil Unit will be screwed to an adapter plate, 
which in turn will be welded to the steel hull. On the inside of the hull, the Mixing chamber with the flanges to the pipe work is 
connected. The Mixing Chamber is made of marine grade steel. 
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Vent Foil Unit:

➢ Dimensions: 300 mm x 150 mm

➢Weight: 3.6 kg / unit

➢Material: Marine Grade Stainless Steel

➢ Certification: by Class (DNV-GL)

➢ Number of units per vessel: 275
(Example 210m container vessel)
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3. System Design – Shallow Draft - Catamaran Specific

The GILLS System on Super Cat 25
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4. System Components – Manifold and Piping 

Manifold compents manufactured to suit Hull materials. Examples below were on an All Aluminium Incat Crowther designed 
former Sydney ferry catamaran, operating in Cebu Philippines.
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4. System Components – Manifold and Piping modelling
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5. Energy Balance

Energy Balance at the example of the Filia Ariea based 
on the sea trail reports.

Measured power saving curve for the Filia Ariea with 
vent foil units. This includes:

Additional weight of the system < 1 % of additional loss

Additional Drag of vent foil about 1 %

The gross percentage in power saving at 14 knots would 
thus be: 9.5 + 1 + 1 = 11.5 %

The measured power saving at 14 knots is 9.5 %
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The Approval in Principle (AIP) has been
provided by the Office of 
the Classification Society Bureau Veritas 

6. Approval in Principle
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Harwood Shipyard, will design, 
manufacture and install the 
system on new vessels, and 
retrofit on older vessels.

Larger vessels to 300 mtrs long 
could be done at Garden Island

Boosting employment and 
economic benefits to NSW.

Australia has the largest Bulk 
carrier fleet in the world, these 
ships could be docked and 
refitted with the new 
technology at Garden Island, 
Sydney NSW.  

7. NSW /Australia Significance
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7. NSW /Australia Significance – Bulk Carriers largest Co2 emitters
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7. NSW /Australia Significance

The mixing chamber, a main component will be produced at the Harwood Shipyard, but 
outsourced in NSW if demand is greater than supply.

This component is particularly significant since it is part of the ship hull’s integrity and subject to 
quality scrutiny by the Classification Society.

It requires highest quality and accuracy of manufacturing and is a very important task.
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Harwood Marine is the trading name of the Australian Registered company Harwood Slipway Pty Ltd and is
located and based in NSW. 

Harwood Marine is a marine engineering, design, ship repair and shipbuilding company, employing and training 
workers in Regional NSW.

This opportunity gives NSW a leading edge, for Green marine environmental  ship technology.

The patents for this technology are held in Australia but registered worldwide.
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7. NSW /Australia Significance
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In 2019 NTU published a paper of further development concerning the 
GILLS / WAIP system, focusing on the numerical investigations of the boundary 

Layer effects. This demonstrates further the interest and commitment of the 
Singapore Academia on this topic

8. International Significance 
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9. Benefits

The benefits for the ship-owner or of both quantitative and qualitative character. For the example of the 200m 
Container vessel, the Return of Investment would be in the range of 1.5 to 2.5 years depending on a number of 
external factors. The total cost of installing GILLS is about half of the cost of installing a scrubber at the same type 
of vessel.
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Benefits Comment

Fuel Saving About 10 %

Exhaust Emission Saving About 10 %

Less Biofouling Substantial reduction of docking time and docking 
cost

Ship Financing Satisfying Banking Requirements for 
environmentally friendly design

External Funding Support qualification for „Green Ship“ Programs



Harwood Marine

9. Bio Fouling – Global reduction of GHG 20-25%

Removing biofouling from the hull's 
surface could reduce greenhouse gas 
emissions by up to 25 per cent, according 
to a study published on November 4th by 
COP 26.

the preliminary study on the impact of bio 
siltation on ship green house gas emissions 
suggests that if 50 per cent of the hull 
surface were covered with a layer of 0.5 mm 
thick bio siltation, greenhouse gas 
emissions would increase by 20 to 25 per 
cent depending on the ship’s characteristics, 
speed and other major operating 
conditions.
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9. Benefits

The benefits for the operator of the vessel are in the lower carbon foot print of the vessel, combined with the 
real operational advantages of an increased pay load, extended range at in some limitations higher speed.
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Benefits Comment

Fuel Saving About 7-10 %

Exhaust Emission Saving About 7-10 %

Less Biofouling Substantial reduction of docking time and docking 
cost

Enhanced payload With lesser fuel consumption, either the payload 
of the vessel or the range can be extended.






