cruise ship fuel economy

cruise ship fuel economy is a critical aspect of the maritime industry,
particularly as environmental concerns and operational costs continue to
rise. Efficient fuel consumption not only reduces greenhouse gas emissions
but also significantly lowers operating expenses for cruise lines. This
article explores various factors influencing cruise ship fuel economy,
including vessel design, propulsion technologies, operational strategies, and
emerging innovations. Understanding these elements is essential for
optimizing fuel efficiency while maintaining passenger comfort and safety.
The following sections will delve into the technical, operational, and
regulatory dimensions of cruise ship fuel economy, providing a comprehensive
overview of the current landscape and future trends.

e Factors Affecting Cruise Ship Fuel Economy

e Technological Innovations in Fuel Efficiency

e Operational Strategies for Reducing Fuel Consumption
e Environmental and Regulatory Impacts

e Future Trends in Cruise Ship Fuel Economy

Factors Affecting Cruise Ship Fuel Economy

Several factors influence the fuel economy of cruise ships, ranging from the
ship’s design and size to its operational patterns and the type of fuel used.
Each of these elements plays a role in determining how efficiently a vessel
utilizes fuel during voyages.

Ship Design and Hull Efficiency

The hydrodynamic design of a cruise ship significantly impacts its fuel
economy. A hull optimized for minimal water resistance reduces drag, allowing
the ship to move more efficiently through the water. Advanced hull coatings
and bulbous bows are commonly used to enhance hydrodynamic performance and
improve fuel consumption rates.

Propulsion Systems

The type and configuration of propulsion systems directly affect fuel
efficiency. Modern cruise ships employ diesel-electric engines, gas turbines,



or hybrid propulsion systems designed to maximize power output while
minimizing fuel usage. Propeller design, including variable pitch propellers,
also contributes to improved fuel economy by adjusting blade angles according
to speed and load.

Fuel Type and Quality

The selection of fuel type is crucial in managing fuel economy. Traditional
heavy fuel oil (HFO) is being gradually replaced or supplemented by cleaner
alternatives such as marine diesel oil (MDO), liquefied natural gas (LNG),
and biofuels. These fuels vary in energy density, combustion efficiency, and
emissions, all influencing overall fuel consumption.

Technological Innovations in Fuel Efficiency

Recent technological advancements have introduced innovative solutions aimed
at enhancing cruise ship fuel economy. These technologies focus on improving
engine performance, reducing drag, and utilizing alternative energy sources.

Energy Recovery Systems

Waste heat recovery systems capture and reuse thermal energy generated by
ship engines, improving overall energy efficiency. By converting excess heat
into electrical power, these systems reduce fuel demand and emissions.

Advanced Propulsion Technologies

New propulsion technologies such as pod drives and azimuth thrusters offer
better maneuverability and fuel efficiency compared to traditional shaft-
driven propellers. These systems optimize thrust and reduce mechanical
losses, contributing to lower fuel consumption.

Renewable Energy Integration

Some modern cruise ships incorporate renewable energy sources like solar
panels and wind-assisted propulsion to supplement traditional power. Although
these technologies currently provide a limited contribution, they represent a
growing trend towards sustainable fuel economy in the cruise industry.

Operational Strategies for Reducing Fuel



Consumption

Beyond technological improvements, operational practices play a vital role in
achieving better fuel economy on cruise ships. Efficient voyage planning and
real-time operational adjustments can yield significant fuel savings.

Speed Optimization

n

Operating at optimal speeds, often referred to as “slow steaming,” reduces
fuel consumption exponentially. By traveling at lower speeds, cruise ships
decrease hydrodynamic resistance and engine load, resulting in improved fuel
economy without severely impacting schedules.

Route Planning and Weather Routing

Effective route planning that considers weather conditions, currents, and sea
states can minimize fuel use. Advanced software tools enable captains and
navigators to select the most efficient paths, avoiding adverse conditions
that increase fuel demand.

Maintenance and Hull Cleaning

Regular maintenance, including hull cleaning to remove biofouling such as
algae and barnacles, maintains the smoothness of the hull surface. A clean
hull reduces drag, directly improving fuel efficiency by allowing the ship to
glide through water with less resistance.

Environmental and Regulatory Impacts

The push for improved cruise ship fuel economy is closely linked to
environmental regulations aimed at reducing air pollution and greenhouse gas
emissions. Compliance with these standards influences fuel choices and
operational practices.

International Maritime Organization (IMO)
Regulations

The IMO has established stringent regulations, including the Energy
Efficiency Design Index (EEDI) and the Ship Energy Efficiency Management Plan
(SEEMP), which set targets for fuel efficiency and emissions reduction. These
frameworks encourage cruise lines to adopt fuel-saving technologies and
operational measures.



Emission Control Areas (ECAs)

ECAs impose stricter limits on sulfur oxide and nitrogen oxide emissions
within designated maritime zones. Ships operating in these areas often switch
to cleaner fuels or install exhaust gas cleaning systems (scrubbers) to
comply, affecting overall fuel economy and operational costs.

Carbon Footprint Reduction Initiatives

Many cruise operators participate in voluntary carbon reduction programs,
aiming to decrease their environmental impact. These initiatives drive
investment in fuel-efficient technologies and sustainable fuel sources,
further advancing fuel economy efforts.

Future Trends in Cruise Ship Fuel Economy

As the cruise industry evolves, future trends indicate a continued focus on
improving fuel economy through innovation, alternative fuels, and enhanced
operational practices.

Alternative Fuels and Electrification

The adoption of alternative fuels such as hydrogen, ammonia, and advanced
biofuels is expected to increase, offering the potential for near-zero
emissions and improved fuel economy. Hybrid and fully electric propulsion
systems may also become more prevalent as battery technologies advance.

Digitalization and Smart Ship Technologies

Integration of digital tools, including artificial intelligence and machine
learning, will enable smarter fuel management. Real-time monitoring and
predictive analytics can optimize engine performance, route selection, and
maintenance schedules, leading to enhanced fuel efficiency.

Sustainable Shipbuilding Practices

Future cruise ship designs will likely emphasize sustainability,
incorporating lightweight materials, energy-efficient systems, and modular
components to reduce fuel consumption. Environmental certification programs
will guide the industry towards greener construction methods.

e Optimized hull designs reduce hydrodynamic drag



e Advanced propulsion systems enhance engine efficiency

e Alternative fuels lower emissions and fuel costs

Operational strategies such as slow steaming save fuel

Regulatory compliance drives adoption of cleaner technologies

Digitalization enables real-time fuel management

Renewable energy integration supports sustainable operations

Frequently Asked Questions

What factors most influence fuel economy on cruise
ships?

Fuel economy on cruise ships is influenced by factors such as ship design and
hull shape, engine efficiency, speed and route optimization, weather
conditions, and the use of energy-saving technologies like air lubrication
systems and waste heat recovery.

How does cruising speed impact fuel consumption and
economy?

Cruising speed has a significant effect on fuel consumption; higher speeds
increase water resistance exponentially, leading to much greater fuel use.
Optimizing speed, often referred to as slow steaming, helps improve fuel
economy by reducing engine load and fuel burn.

What technologies are being adopted to improve
cruise ship fuel economy?

Cruise ships are adopting technologies such as LNG (liquefied natural gas)
engines, hybrid propulsion systems, advanced hull coatings, air lubrication,
waste heat recovery systems, and energy-efficient onboard systems to improve
fuel economy and reduce emissions.

How does route planning contribute to better fuel
economy on cruise ships?

Effective route planning helps cruise ships avoid adverse weather, currents,
and heavy traffic, enabling smoother sailing and reduced resistance. By
selecting optimal routes and speeds, ships can minimize fuel consumption and



improve overall fuel economy.

What role does fuel type play in the fuel economy of
cruise ships?

Fuel type affects both fuel economy and environmental impact. Traditional
heavy fuel o0il is less efficient and more polluting, whereas cleaner fuels
like LNG and low-sulfur marine diesel improve combustion efficiency and
reduce emissions, indirectly contributing to better overall fuel economy
through more efficient engine performance.

Additional Resources

1. Optimizing Fuel Efficiency on Cruise Ships: Strategies and Technologies
This book explores the latest advancements in fuel-saving technologies
specifically designed for cruise ships. It covers energy-efficient propulsion
systems, hull design improvements, and innovative operational practices.
Readers will learn how cruise lines can reduce fuel consumption while
maintaining passenger comfort and safety.

2. The Green Voyage: Sustainable Fuel Management in the Cruise Industry
Focusing on environmental sustainability, this book discusses alternative
fuels, emissions reduction, and regulatory impacts on cruise ship operations.
It provides case studies on successful implementation of green technologies
and fuel management systems. The book is essential for industry professionals
aiming to balance economic and ecological goals.

3. Marine Fuel Economics: Principles and Applications for Cruise Operators
This comprehensive guide breaks down the economics behind marine fuel usage,
including cost analysis, fuel procurement, and consumption monitoring. It
offers practical advice on budgeting and forecasting fuel expenses in the
cruise sector. The content is designed to help operators make informed
decisions that improve profitability.

4. Energy Management for Cruise Ships: Best Practices and Innovations

A detailed manual on energy management practices tailored to cruise vessels,
this book highlights innovative approaches to reducing fuel consumption.
Topics include waste heat recovery, energy-efficient lighting, and smart HVAC
systems. It serves as a valuable resource for engineers and fleet managers.

5. Hydrodynamics and Fuel Efficiency: Designing Cruise Ships for Lower
Consumption

This technical volume delves into the principles of hydrodynamics as they
relate to fuel economy in cruise ship design. It explains how hull shape,
propeller design, and drag reduction contribute to lower fuel usage. Naval
architects and marine engineers will find detailed analyses and design
recommendations.

6. Fuel Optimization Techniques in Large Passenger Vessels



Covering a range of optimization methods, this book addresses route planning,
speed management, and engine tuning for fuel savings. It includes software
tools and simulation models that assist in decision-making. The focus is on
practical applications that can be implemented immediately by cruise
operators.

7. Alternative Fuels for Cruise Ships: Opportunities and Challenges

Examining emerging alternative fuels such as LNG, hydrogen, and biofuels,
this book assesses their viability for the cruise industry. It discusses
infrastructure requirements, safety considerations, and environmental
benefits. The book is ideal for stakeholders interested in transitioning away
from traditional marine fuels.

8. Operational Efficiency and Fuel Consumption in Cruise Shipping

This title investigates operational factors that influence fuel consumption,
including crew training, maintenance schedules, and real-time monitoring
systems. It emphasizes the human element in achieving fuel economy. Case
studies illustrate how operational improvements have led to significant fuel
savings.

9. Innovations in Cruise Ship Propulsion for Enhanced Fuel Economy

Focusing on cutting-edge propulsion technologies, this book presents
advancements such as hybrid systems, electric drives, and air lubrication. It
evaluates their impact on fuel consumption and environmental footprint.
Readers will gain insight into future trends shaping the cruise industry’s
approach to fuel efficiency.
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cruise ship fuel economy: Energy Efficiency of Vehicles Doug Carroll, 2020-12-18 Energy
Efficiency of Vehicles educates readers about energy and the environment and the relationship
between the energy we use and the environment. The world is at a point in time when people need
to make very important decisions about energy in the next few decades. This book enables readers
to utilize our scientific knowledge to make good rational decisions. Energy Efficiency of Vehicles
provides information on: Calculations related to energy, power, and efficiency, and the impact of
using different types of energy on the environment. Environmental consequences of consuming
energy. Models related to impact of city driving on the energy efficiency and fuel economy of cars
and trucks.

cruise ship fuel economy: Energy Efficiency of Vehicles, Second Edition Douglas R. Carroll,
2024-11-14 Energy Efficiency of Vehicles offers a comprehensive guide to understanding the critical
relationship between energy usage and environmental impact. As we face pivotal decisions about
energy in the coming decades, this book equips readers with the scientific knowledge needed to
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make informed, rational choices. In this updated edition, readers will explore: * Detailed calculations
related to energy, power, and efficiency. * The environmental consequences of energy consumption.
* Models illustrating the impact of city driving on the energy efficiency and fuel economy of cars and
trucks. Ideal for students, professionals, and anyone passionate about sustainable energy solutions,
this book provides the tools to analyze and improve vehicle energy efficiency, fostering a cleaner and
more sustainable future. (ISBN 9781468608441 ISBN 9781468608458 ISBN 9781468608465
https://doi.org/10.4271/9781468608458)

cruise ship fuel economy: Practical Design of Ships and Other Floating Structures
Tetsuo Okada, Katsuyuki Suzuki, Yasumi Kawamura, 2020-10-05 This book gathers the
peer-reviewed proceedings of the 14th International Symposium, PRADS 2019, held in Yokohama,
Japan, in September 2019. It brings together naval architects, engineers, academic researchers and
professionals who are involved in ships and other floating structures to share the latest research
advances in the field. The contents cover a broad range of topics, including design synthesis for
ships and floating systems, production, hydrodynamics, and structures and materials. Reflecting the
latest advances, the book will be of interest to researchers and practitioners alike.

cruise ship fuel economy: Global Vessel-Source Maritime Pollution Governance—Technical
Innovation and Policy Orientation Lang Xu, Zheng Wan, Jihong Chen, 2023-09-25 The maritime
industry plays an important role in international trade activities and the global economy. It is
estimated that international shipping carries approximately 80% of global trade by volume and more
than 70% by value. However, increasing maritime activities have had a negative impact on the
marine environment and human health. For example, in November 2002, a tanker carrying 77000
tons of fuel oil sank in the Bay of Biscay, which polluted thousands of kilometers of Western
European coasts, rivers, streams and swamps. Oil spills caused by ship accidents and other pollution
associated with maritime activities have attracted considerable attention in the research community.
A large number of studies on shipping pollution have been conducted across different disciplines.
However, new challenges are emerging in maritime operation and management, leading to research
questions related to intelligent technology and environmental protection, maritime pollution and
governance, maritime accidents and environmental emergency.

cruise ship fuel economy: Cruise Industry News Quarterly, 2008

cruise ship fuel economy: Decreasing Fuel Consumption and Exhaust Gas Emissions in
Transportation Michael Palocz-Andresen, 2012-12-15 Within all areas of transportation, solutions
for economical and environmentally friendly technology are being examined. Fuel consumption,
combustion processes, control and limitation of pollutants in the exhaust gas are technological
problems, for which guidelines like 98/69/EC and 99/96 determine the processes for the reduction of
fuel consumption and exhaust gas emissions. Apart from technological solutions, the consequences
of international legislation and their effects on environmental and climate protection in the area of
the transportation are discussed.

cruise ship fuel economy: Smart Ships Yang Xiao, Tieshan Li, 2022-11-11 Smart shipping is a
future method for transporting ocean cargo and exploring the resources of oceans for medical drugs,
food, energy resources, and other products. A smart ship is an integration of shipping with many
fields such as fishing, manufacturing, navigation, communication, computing, control, sensing, etc.,
to provide better shipping and services. The purpose of this edited book is to provide state-of-the-art
approaches and novel technologies for smart ships, covering a range of topics in these areas so that
it will be an excellent reference book for the researchers, students, and professionals in these areas.
It presents the fundamental technologies needed to build smart ships, and gives a clear explanation
of them. This book will serve as a good reference for researchers to know the state of the art and to
discover uncovered territory and develop new applications, as well as being a guideline for building
future smart ships. Yang Xiao is a Full Professor in the Department of Computer Science at the
University of Alabama, Tuscaloosa, Alabama, USA. Tieshan Li is a Full Professor in the School of
Automation Engineering, University of Electronic Science and Technology of China, Chengdu, China.

cruise ship fuel economy: Berlitz Cruising & Cruise Ships 2016 Douglas Ward, 2015-10-01 If




you want a holiday that's hassle-free, virtually pre-paid, and that lets you see lots of places while
only needing to pack and unpack once, then you should try a cruise. This best-selling book is the
cruise industry bible: it gives you all the information you need to choose the right cruise for you.
Meticulously updated every year by cruise expert Douglas Ward, it is divided into two main parts:
the first helps you work out what you're looking for in a cruise holiday and how to find it; the lively
text and colour photographs describe every aspect of life on board, including safety, the highs and
lows of the cruise experience and how to save money. The second part contains unbiased reviews
and fascinating detail of almost 300 ocean-going cruise vessels, and grades them on service, food,
entertainment and facilities, using an internationally recognised ratings system.

cruise ship fuel economy: Sustainable Energy and Green Finance for a Low-carbon Economy
Jingyan Fu, Artie W. Ng, 2020-01-01 The book provides readers with essential insights into key
issues in connection with planning, developing and financing sustainable energy projects in China
that are relevant for practitioners, investors and developers involved in the emerging sustainable
energy sector. It offers readers a deeper understanding of these contemporary issues by drawing on
the lessons learned in real-world sustainable energy and green finance development activities in
China, which are driven by central planning and policy implementation and complemented by
investments and finances from public-private partnerships.

cruise ship fuel economy: Berlitz Cruising & Cruise Ships 2017 Berlitz, 2016-09-01 If you
want a holiday that's hassle-free, virtually pre-paid, and that lets you see lots of places while only
needing to pack and unpack once, then you should try a cruise. This best-selling book is the cruise
industry bible: it gives you all the information you need to choose the right cruise for you.
Meticulously updated every year by cruise expert Douglas Ward, it is divided into two main parts:
the first helps you work out what you're looking for in a cruise holiday and how to find it; the lively
text and colour photographs describe every aspect of life on board, including safety, the highs and
lows of the cruise experience and how to save money. The second part contains unbiased reviews
and fascinating detail of almost 300 ocean-going cruise vessels, and grades them on service, food,
entertainment and facilities, using an internationally recognised ratings system.

cruise ship fuel economy: Pounder's Marine Diesel Engines and Gas Turbines Malcolm
Latarche, 2020-12-01 Pounder's Marine Diesel Engines and Gas Turbines, Tenth Edition, gives
engineering cadets, marine engineers, ship operators and managers insights into currently available
engines and auxiliary equipment and trends for the future. This new edition introduces new engine
models that will be most commonly installed in ships over the next decade, as well as the latest
legislation and pollutant emissions procedures. Since publication of the last edition in 2009, a
number of emission control areas (ECAs) have been established by the International Maritime
Organization (IMO) in which exhaust emissions are subject to even more stringent controls. In
addition, there are now rules that affect new ships and their emission of CO2 measured as a product
of cargo carried. - Provides the latest emission control technologies, such as SCR and water
scrubbers - Contains complete updates of legislation and pollutant emission procedures - Includes
the latest emission control technologies and expands upon remote monitoring and control of engines

cruise ship fuel economy: Seatrade Cruise Review , 2010

cruise ship fuel economy: Alternative Fuels in Ship Power Plants Xinglin Yang, Zongming
Yang, Huabing Wen, Viktor Gorbov, Vira Mitienkova, Serhiy Serbin, 2021-03-18 This book describes
the feasibility and status of the use of alternative fuels in marine engineering, as well as the
application of liquefied natural gas, biodiesel and their blends as marine fuels, and the combustion
of synthetic coal-based fuels. Each chapter in the book ends with a summary, which gives the reader
a quick and clear understanding of the main contents of the chapter. The book gives a lot of advice
on the selection of equipment and parameters, fuel reserves and preparation for scholars related to
alternative fuels in ships, and points them in the way. It contains lots of illustrations and tables and
explains it in the form of chart comparison. The authors have developed mathematical models and
methods for calculating the parameters of fuel systems for biodiesel fuels and liquefied natural gas.
Recommendations for choosing the rational parameters of these systems are given, as are schematic




solutions of the fuel systems, recommendations for selecting equipment, storing, and preparing the
fuels. Application of the materials described in the book provides the SPP designers with a reliable
tool for choosing rational characteristics of the fuel systems operating on alternative fuels and
improving the efficiency of their application on ships.

cruise ship fuel economy: The Blue Commons Guy Standing, 2022-07-07 A FINANCIAL
TIMES BEST ECONOMICS BOOK OF 2022 'A landmark book... The Blue Commons is at once a
brilliant synthesis, a searing analysis, and an inspiring call to action.' - David Bollier 'With
remarkable erudition, passion and lyricism, Guy Standing commands the reader to wake up to the
threat posed by rentier capitalism's violent policies for extraction, exploitation and depletion of that
which is both common to us all, but also vital to our survival: the sea and all within it.' - Ann Pettifor
‘Shines a bright light on the economy of the oceans, directing us brilliantly towards where a
sustainable future lies.' - Danny Dorling 'This is a powerful, visionary book - essential reading for all
who yearn for a better world.' - Jason Hickel The sea provides more than half the oxygen we breathe,
food for billions of people and livelihoods for hundreds of millions. But giant corporations are
plundering the world's oceans, aided by global finance and complicit states, following the neoliberal
maxim of Blue Growth. The situation is dire: rampant exploitation and corruption now drive all
aspects of the ocean economy, destroying communities, intensifying inequalities, and driving fish
populations and other ocean life towards extinction. The Blue Commons is an urgent call for change,
from a campaigning economist responsible for some of the most innovative solutions to inequality of
recent times. From large nations bullying smaller nations into giving up eco-friendly fishing policies
to the profiteering by the Crown Estate in commandeering much of the British seabed, the scale of
the global problem is synthesised here for the first time, as well as a toolkit for all of us to rise up
and tackle it. The oceans have been left out of calls for a Green New Deal but must be at the centre
of the fight against climate change. How do we do it? By building a Blue Commons alternative: a
transformative worldview and new set of proposals that prioritise the historic rights of local
communities, the wellbeing of all people and, with it, the health of our oceans.

cruise ship fuel economy: How Boats Float Eleanor Hawking, Al, 2025-02-12 How Boats Float
explores the science of buoyancy, revealing why massive ships stay afloat while small objects sink.
The book centers on Archimedes' principle, explaining how an object's weight relative to the fluid it
displaces determines whether it floats. Understanding density and specific gravity is also crucial, as
variations in these properties dictate buoyancy outcomes, impacting ship design and beyond. The
book progresses from fundamental principles to practical applications, dedicating chapters to
Archimedes' principle, density's role, and ship/submarine design. It uniquely integrates historical
context, scientific rigor, and engineering applications, moving beyond theory to demonstrate
real-world usage. The approach includes experimental data, historical accounts, diagrams, and
illustrations to visually demonstrate key concepts, providing a comprehensive understanding of fluid
mechanics.

cruise ship fuel economy: The Geography of Transport Systems Jean-Paul Rodrigue,
2016-12-19 This expanded and revised fourth edition of The Geography of Transport Systems
provides a comprehensive and accessible introduction to the field with a broad overview of its
concepts, methods and areas of application. Aimed mainly at an undergraduate audience, it provides
an overview of the spatial aspects of transportation and focuses on how the mobility of passengers
and freight is linked with geography. The book is divided in ten chapters, each covering a specific
conceptual dimension, including networks, modes, terminals, freight transportation, urban
transportation and environmental impacts, and updated with the latest information available. The
fourth edition offers new material on the issues of transport and the economy, city logistics, supply
chains, security, energy, the environment, as well as a revised content structure. With over 160
updated photographs, figures and maps, The Geography of Transport Systems presents
transportation systems at different scales ranging from global to local and focuses on different
contexts such as North America, Europe and East Asia. This volume is an essential resource for
undergraduates studying transport geography, as well as those interested in economic and urban



geography, transport planning and engineering. A companion web site, which contains additional
material, has been developed for the book and can be found here: http://people.hofstra.edu/geotrans/

cruise ship fuel economy: Signal , 2002

cruise ship fuel economy: ELECTRIMACS 2024 Enrique Belenguer, Hector Beltran,
2025-01-30 This book collects a selection of papers presented at ELECTRIMACS 2024. The
conference papers deal with modelling, simulation, analysis, control, power management, design
optimization, machine learning techniques, and identification and diagnostics in electrical power
engineering. The main application fields include electric machines and electromagnetic devices,
power electronics, transportation systems, smart grids, electric and hybrid vehicles, renewable
energy and energy storage systems, batteries, supercapacitors and fuel cells, and wireless power
transfer, among others. Contributions included in Volume 1 are particularly focused on electrical
engineering simulation aspects and innovative applications.

cruise ship fuel economy: The Business of Tourism J. Christopher Holloway, Claire
Humphreys, 2022-09-07 Tourism as an industry is constantly evolving. Trends and attitudes are
susceptible to changes in what people look for in a holiday, which can change within different
economic contexts; generational shifts; the political landscape; and most recently, the Covid-19
global pandemic. This popular and comprehensive textbook helps students to not only understand
these changes but study them with a critical mindset and historical perspective, desirable for
success in assessments. The text also continues to retain its focus on ‘business’ and the operational
aspects of tourism, making it especially useful for students considering a career and/or short term
placement in the tourism industry. This 12th edition of The Business of Tourism includes updates to
take in changes to the tourism industry and consumption behaviours as a result of: Brexit (the UK’s
decision to leave the European Union) the pandemic and its impacts on nature; the operation of
attractions; event tourism; hotel chains; transport; and governmental support Sustainability and the
reduction of the negative impacts caused by tourism Chris Holloway was a former Professor of
Tourism Management at the University of the West of England. Claire Humphreys is a former Head
of Department and Principal Lecturer at the University of Westminster.

cruise ship fuel economy: Networked Control Systems for Connected and Automated Vehicles
Alexander Guda, 2022-11-15 This book is a collection of the latest research findings in such areas as
networked multi-agent systems, co-design of communication and control, distributed control
strategies that can cope with asynchrony between local loops, event-triggered control, modelling of
network infrastructure, novel concepts of distributed control for networked and cyber-physical
systems. The book contains the result of the latest research in the field of communication and
control system design to support networked control systems with stringent real-time requirements.
It introduces readers to research in the field of joint design of the control and communication
protocol and presents the latest developments in the area of novel optimal control and scheduling
designs under resource constraints. The book also covers the issues of creating emerging
information and communication technologies for traffic estimation and control, connected and
autonomous technology applications and modelling for commercial and shared vehicle operations.
The reader will find information on emerging cyber-physical systems, networked multi-agent
systems, large-scale distributed energy systems, as well as on real-time systems, safety and security
systems. A significant block of studies is devoted to the topic of transitions towards electrification
and automation of vehicles. Modern concepts of road infrastructure construction are described in
detail in the presented research papers. Automotive industry professionals will be particularly
interested in the sections on the novel mechanisms for medium access in multi-hop wireless
networks with real-time requirements, optimal layering architecture and co-design for wireless
communication. The book will be incredibly interesting for researchers interested in human-digital
interfaces, industrial Internet of Things, artificial intelligence and machine learning.
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