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Energy consumption and environment impact
over ships life cycle

M. A. Shama

Prof. of Naval Architecture and Shipbuilding
Faculty of Engineering
Alexandria University

EGYPT. 2008

The lecture addresses the following main items:

+ An overview of a ship’s life cycle
+ Ship design for energy saving and environment protection
* Energy demand and environmental impacts over a ship’s
life cycle, with particular emphasis on:
- ship manufacturing processes
- ship operation
- ship recycling

e Conclusions
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A ship’s life cycle is composed of’;

Ship design

Fabrication, Construction and Outfitting

Operation, Maintenance and repair

Ship scrapping

Life Cycle Assessment, L.CA, is used to evaluate and
minimize energy consumption and environmental impacts

holistically over the entire life cycle of the ship.

Energy consumption of a ship over her life span

» Energy can neither be created nor destroyed.

» The whole energy consumed for power, light, or heat does not
disappear, but is released to the environment, causing environmental
destruction on a global scale.

« Among all other means of transport (trucks, trains, aircrafts, etc.), ships
require less energy to carry and transport a given tonnage of cargo over a
given distance.

+ Therefore, with regard to energy consumption, ships are considered to

be much more superior to other means of transport.

Main Factors affecting energy efficiency

» Using optimum ship dimensions, proportions and hull shape
so as to reduce the installed engine power

» Lightweight construction

» Improving propulsion efficiency

+ Using energy saving propellers~ CRP
» Improving rudder and skeg design

- Rational selection of the sea margin

- Over-estimation of the percentage of sea margin could lead to
unnecessary increase in the installed power of the main engines.

+ This will have deleterious effects not only on the economy of ship
operation but will also have increased negative environmental impacts.
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Reducing fuel consumption by:

* Using optimum ship dimensions, proportions and hull shape
so as to reduce the installed engine power

* Improving propulsion efficiency

» Using energy saving propellers

* Improving heat recovery system

+ Using solar energy and sail assisted ship propulsion

The environmental dimension in ship design includes:

+ Improving Energy efficiency
+ Rational use of materials

+ Protection of the environment by improving ship safety and

reducing risk of marine accidents

SHIP SAFETY
Causes of casualties

* Technical deficiencies
* Environmental causes
* Human errors
- Design
- Construction
- Operation
+ Inspection and survey
+ Maintenance and repair

Enerqy used in ship production

* Direct energy

* Indirect energy

The indirect energy is required for:

* Production of steel plates and sections
» Manufacture of main and auxiliary engines
* Manufacture of ship equipment and fittings

* Production of welding electrodes, paints, etc.
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Energy used in ship production

* Direct energy

* Indirect energy

The indirect energy is required for:

« Production of steel plates and sections

Manufacture of main and auxiliary engines

Manufacture of ship equipment and fittings

* Production of welding electrodes, paints, etc.

Main Factors affecting shipyard productivity

Productivity = actual output/given input

+ Labor skill

+ Widespread utilization of standardization

+ Quality of production planning

+ Dimensional control

+ Quality of fit between components

+ Mass production of components

+ Level of supervision

» Efficient material handling

+ Optimize block size to suit shipyard transporter and crane capacities.

» Optimize structure to suit shipyard panel line and other facilities.

Measures of energy saving in ship hull fabrication

« Improving inter-process transportation

+ Extensive use of design for production to reduce steel weight and cost.
* Reducing 2D and 3D bending & forming of plates.

+ Maximization of down-hand welding

» Minimization of welding lengths

» Use large sizes of steel plates

- Improving accuracy of edge preparation

*

Widespread use of computer-aided marking and cutting

»  Maximization of ouftfitting work in block assemblies

rn
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Ship Recycling

+ Ship recycling can be an economically and environmentally
sound activity that contributes to sustainable development by
providing jobs for workers, raw materials for construction, and
economic incentives to recycle.

+ Virtually every part of a ship — the hull, machinery, equipment,
fittings, and even furniture — can normally be re-used.

+ Currently, the commercial shipping industry has more than 90,000
vessels in service worldwide. By 2010, more than 4,000 ships

could be recycled each year.

Environmental dimension in ship recycling

+ The common normal ships life span varies between 20 and 30 years
depending on several factors.

+ The most important factor is the quality procedures adopted for
maintenances and the frequency of its application.

+ At the end of the expected life span of a ship, a condition assessment
is conducted to take a decision on whether to continue to operate or to

demolition the ship.

Environmental dimension in ship recycling stage

* Energy consumption
* Pollution, Air, water and land

¢« Uncontrolled solid waste

Ship recveling is becoming a big industry

* Ship scrapping

e Ship demolition
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Solid waste management

Environmental protection in the recycling stage could be
improved by the use of a solid waste management system which
includes:

+ Waste prevention by upgrading and Life extension
+ Waste minimization

+ Waste reuse

+ Waste repair

+ Waste recycle

+ Waste incineration
+ Waste landfill

Energy and environmental impacts over ships Life

* Energy consumption and environmental impacts over the
various phases of ships life require proper assessment,
quantification and analysis.

« The relative importance of energy consumption and release of
emissions over the various phases of ships life indicate that a
high percentage of the energy consumption and release of

emissions occur during the operational life of a ship.

CONCLUSIONS

* The shipbuilding and ship repair industries consume various

types of energy and produce negative environmental impacts.

+ LCA of a ship could be used to identify, quantify and assess
opportunities to:

- Improve ship design

- Increase cost savings by making more effective use of

available resources

- Minimize energy consumption

- Reduce negative environmental impacts

- There is a need to introduce Life Cycle Assessment into the

Engineering educational system so as to improve environmental
awareness among engineers.



