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1- Introduction

2- Energy Problems and regulations
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B Energy research unit Mission
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* Link the energy research with the community
needs in order to find an implementable
solution for energy problems, in addition to
deliver the technical support in AAST and
community
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™ Objectives

1. Link the researches related to energy with
the current needs and future plan of the
AAST and community

2. Integrate and support the research through
the encouragement of multi- discipline
project to deliver an innovative solution

3. Make AAST as a center of excellence in the
field of energy
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sl Energy Crisis

Problem:

-Increasing demand

- Decreasing of conventional resources
- Environmental impact

Solution?
Regulations
Energy Managements
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World Ships Emission Inventory
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Emission Regulations
Marpol Annex VI
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Indoor and outdoor Air Quality
standards

EPA

The U.S. Department of Energy (DOE) World Health Organization (WHO)
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Occupational Safety and Health
dministration

American Society of Heating, Refrigerating and
Air-Conditioning Engineers
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Energy Management

* According to the ISO 50001, the definition of an
Energy Management System (EMS) is a

 "set of interrelated or interacting elements to
establish an energy policy and energy objectives,

and processes and procedures to achieve those
objectives”
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Benefits Energy Management

* Reduces consumption

* [ncreases comfort & safety

* Reduces pollution

* Save money

* Increases energy security and sustainability
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‘TWam Steps for Energy Management
(1) Identify ALL your opportunities.

(2) Prioritize your actions rationally.

(3) Accomplish your activities
successfully.

(4) Maintain your activities.
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Administrative
preparations

Data coliection

Monitoring and

evaluation Energy Check

General approach for an
examination of the energy
situation

Energy mapping
of areas with
need for
estimation

Need for actions

Energy Analysis
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Solution Methods of Energy problem
* Energy Efficient

* Energy Conservation
 Renewable energy sources

* Appling advanced control strategies and smart
technology

* Optimize system operation

The energy management system is the responsible for
selecting the most suitable solution.
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= nergy Efficiency vs. Conservation

Energy Efficiency Energy Conservation

* Itincludes any behavior that
results in the use of less

energy.
e Applications:
— use daylighting through

* Itinvolves the use of
technology which requires
less energy to perform the
same function.

* Applications: windows rather than
— Led Lighting turning on the lights
— Solar Heater — using Building
— Solar Pump Automation System
(BAS)

— Solar Air Conditions
using Absorption Schiller
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* Applying a proper control strategy is able to
improve the performance of systems in order
to ensure better energy efficiency while
maintaining comfortable and health indoor
environment in ship application
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* Using PMSG in marine application, in particular, as a shaft
generator became popular due to its advantages over the
conventional diesel generator.
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Example 2: Shaft generator system in marine

 Advantages of SGs are:
— Small space requirement
— Economical power production by utilizing the ship’s main engines
— Low installation cost
— Low noise levels comparing with conventional Generators
— High reliability

* However, SGs do not produce any electric power generation in the
harbor.
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Example 3: Ship energy and emissions reduction,
using for example:

JFuel saving strategies and/or

JAlternative fuels.
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Fuel Saving Strategies
Onboard Ships

Ship Resistance YD T Shore- Side WAL Energy.
. Renewable Performance Conservation
Reduction Power
Energy Improvement Management
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ANG \ | Propane Bio-diesel | Alcohol | E-T diesel
Renewability / Fairly Fairly good | Good Very good Excellent\
good good
Performance Excellent || Very good | Very good | Good Very good | | Good
Cost Excellent || Excellent good good good Fairly good
Adaptability Excellent || Very good | Excellent Good excellent Good
Availability Very good || Very good | Very good | Very good Excellent
good J
Safety Excellent / Very good | Excellent Very excellent Fairly goo
good
Environmental Excellelyf Very good | good good Very good Excelley’
Impact
N/ ~—
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Example 4. On-board HHO
Injection In diesel engine : Save =l I 2
fuel and reduce exhaust emissions g
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1- Electrical energy generation
— Direct (Photo-Voltic:PV)

— Indirect (Concentrated Solar
Power: CSP)

2- Solar Heating

3- Dryer
4- Air conditioning (direct —indirect)
5- Pumping system

6- water treatment and desalination
etc..
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