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potential areas for energy efficiency that
would lead to a substantial reduction both
in energy use and in ship emissions as shown
in Figure 6. This efficiency improvements
could lead to some 60% overall reduction of

fuel requirements and in ship emissions for  thwust etriciency Engine efficiency Hydrodynamics
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Engine speed de-rating 10-30%

Another way of achieving this is to use
Ammonia and extend the use of Flettner
rotors and sails to assist in propelling the
ships.

Figure 1 Potential Fuel use and CO; reduction from various
efficiency approaches for shipping vessels
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reduce the level of CO, emissions by 25% by
2030 to counter the expected increase of
possibly by 30% as shown in [Figure 7].
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Figure 2 Projections of maritime ship emissions as a technologies.
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Figure 3 Current mitigation technologies in marine industry

Ship Energy Efficiency Management Plan (SEEMP)

The IMO has also introduced regulations (DNV, 2014) such as the Energy Efficiency Design Index (EEDI),
Ship Energy Efficiency Management Plan (SSEMP) and Energy Efficiency Operational Index (EEOQI) on
January 1st, 2013. SEEMP is an operational measure that establishes a cost-effective mechanism in
improving the ship's energy efficiency. This measure also assists the shipping companies in providing
an approach for managing ship and fleet efficiency performance over time with the help of the EEOI
as a monitoring tool. The assistance on the development of the SEEMP operational measure for new
and existing ships includes best practices for efficient ship's operation, as well as procedures for
deliberate use of the EEOI in new and already existing ships (MEPC.1/Circ.684). SEEMP therefore is a
plan to improve the energy efficiency implementation in a ship’s operation, reported to provide cost
savings of about 5 to 15% and help to bring down GHG emissions. (Ziarati, 2017)

Each Ship of 400 GT and above shall keep on board a ship specific SEEMP. Operational management
tool applicable for all ships of 400 GT and above shall include:

- Improved voyage planning (weather routeing/Just in time arrival at port)
- Speed and power optimization

- Optimised ship handling (ballast/trim/use of rudder and autopilot)

- Improved fleet management

- Improved Cargo handling

- Energy Management

- Monitoring tools (Energy Efficiency Operational Indicator)

In a 2021 report into decarbonising shipping, the IMechE recommended (Institution of Mechanical
Engineers, 2021):

1. The UK Governments support the development of a ship demonstrator using retrofitted wind
sails. This will allow ship owners and users to understand how renewable wind can be used as
primary propulsion on modern ships and could provide a compelling exhibition at COP26.

2. The UK shippingindustry and users work with government on creative funding sources to build
a ‘2050 now’ ship that demonstrates how a fully autonomous fuel ship, that creates and
manages its fuel could operate.


http://www.imo.org/OurWork/Environment/PollutionPrevention/AirPollution/Documents/Technical%20and%20Operational%20Measures/MEPC.1_Circ.684_Guidelines%20for%20Voluntary%20use%20of%20EEOI.pdf
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3. The International Maritime Organisation rethinks its recent low ambition announced in
November 2020 and seeks to aim for a substantial reduction closer to 70% to meet the
requirements of the Paris Agreement.

Based on findings (Ziarati, 2017), it is recommended in this report that the UK Government should
actively create funding schemes to invest in technologies that will specifically decarbonise shipping
and meet the urgent need to reduce our emissions at sea such as: Slow steaming when admissible;
Use of sails and flettner rotors; Weather routing and use of sea currents; Green energy —wind and sun
(Flettner rotors/Cylinders; sails & solar panels); Engine efficiency; Hull and trim optimisation and
Propeller Polishing; e-navigation; Ballast water management; application of Al , VR and Quantum
Physic focusing on Virtual arrival, advanced communications, JIT, predictive requirements and use of
guantum physics in fuel molecular restructuring.

In terms of fuels, many ships have started using LNG, especially those operate terminal to terminal,
but since this leads to an unacceptable level of methane leakage and slip with the possibility of leaked
LNG combusting therefore for safety reason and methane use of such fuels should be kept to
minimum.

Some alternative future fuel options are recommended in Figure 9 :
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Figure 4 Alternative future fuel options for marine industry

On the sea — Ammonia-powered ships

Although poisonous, on ships Ammonia (NH3) is a practical way of storing large volumes of hydrogen.
Ammonia is liquid below -33 Degree Celsius or at room temperature at 10 bar. Volumetric energy
density of liquid ammonia is a third that of diesel and can be burnt directly in diesel engines with a
suitable catalyst that provides long term pathway to fuel cells (Zero Emissing HGV Infrastructure
Requirements, 2020).

IMO? has set a new decarbonisation milestone and hew ammonia-powered vessels planned. The
IMOQO’s new regulation is intended to drive the decarbonisation of global shipping. Scheduled to be
enforced by 2023, New Regulation 28 mandates: “a linear reduction in the in-service carbon
intensity of ships between 2023 and 2030, such that the global fleet achieves an average reduction
of at least 40% by 2030 when compared with 2008. The initial trials with internal combustion
engines and gas turbines have been successful but one application which is considered promising is
with fuel cells®.

2 https://www.ammoniaenergy.org/organization/international-maritime-organization-imo/
3 https://www.ammoniaenergy.org/articles/safe-and-effective-new-study-evaluates-ammonia-as-a-marine-fuel/

3


https://www.ammoniaenergy.org/organization/international-maritime-organization-imo/
https://www.ammoniaenergy.org/articles/safe-and-effective-new-study-evaluates-ammonia-as-a-marine-fuel/
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