
industrial refrigeration handbook
industrial refrigeration handbook provides a comprehensive guide for professionals
and enthusiasts seeking in-depth knowledge about industrial refrigeration systems. This
article explores the fundamental principles, components, design strategies, maintenance,
and safety standards crucial for efficient and reliable industrial refrigeration operations.
Readers will gain insights into the latest refrigeration technologies, energy optimization
methods, and best practices for system selection and troubleshooting. Whether you're an
engineer, facility manager, or technician, this resource will help you understand the key
concepts, technical details, and industry standards that drive successful industrial
refrigeration applications. With practical tips and expert guidance, the following sections
offer a valuable reference for mastering every aspect of industrial refrigeration. Continue
reading to discover detailed explanations, step-by-step recommendations, and essential
considerations for optimizing your refrigeration systems.
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Fundamentals of Industrial Refrigeration

Industrial refrigeration encompasses the technologies and processes used to remove heat
from large volumes or commercial environments. It is essential in food processing,
chemical manufacturing, cold storage, pharmaceuticals, and many other industries. The
fundamental principle relies on the refrigeration cycle, which uses refrigerants to absorb
and transfer heat. Understanding these basics is crucial for selecting, operating, and
maintaining industrial refrigeration systems effectively.

The Refrigeration Cycle Explained

The refrigeration cycle involves four main stages: compression, condensation, expansion,
and evaporation. Refrigerant circulates through these stages, absorbing heat from the
environment and releasing it elsewhere. This process enables precise temperature control,
which is vital for preserving product quality and safety in industrial applications.



Common Industrial Applications

Cold storage warehouses

Food and beverage processing plants

Pharmaceutical manufacturing

Chemical production facilities

Ice rinks and sporting venues

Each application has unique requirements for temperature ranges, humidity control, and
system capacity, making tailored solutions essential for optimal performance.

Key Components of Industrial Refrigeration
Systems

Industrial refrigeration systems consist of multiple interconnected components, each
playing a critical role in the refrigeration process. Familiarity with these elements helps
ensure proper system operation and facilitates efficient troubleshooting.

Major System Components

Compressors: Drive the refrigerant through the cycle, increasing pressure and
temperature.

Condensers: Remove heat from the refrigerant, causing it to condense into a liquid.

Evaporators: Absorb heat from the environment, cooling the air or product.

Expansion valves: Regulate refrigerant flow and reduce its pressure before entering
the evaporator.

Piping and controls: Connect system components and manage temperature,
pressure, and flow.

Types of Refrigerants

Refrigerants are specialized fluids used for heat transfer. Common types include ammonia,
carbon dioxide, and hydrofluorocarbons (HFCs). Selection depends on factors like safety,
efficiency, environmental impact, and regulatory compliance.



Auxiliary Equipment

Industrial refrigeration systems often include auxiliary equipment such as defrost systems,
oil separators, receivers, and monitoring devices. These components enhance
performance, safety, and system longevity.

System Design and Selection

Proper design and selection are vital for ensuring that industrial refrigeration systems
meet operational requirements while maintaining energy efficiency and reliability.
Engineers and facility managers must consider several technical and practical factors
during this process.

Load Calculation and Capacity Planning

Accurate load calculation determines the required cooling capacity based on product
volume, heat infiltration, process heat, and external conditions. This step ensures the
system is neither oversized nor undersized, both of which can negatively impact efficiency
and cost.

Choosing the Right System Configuration

Centralized systems: Suitable for large facilities with multiple cooling zones.

Decentralized systems: Ideal for smaller operations or facilities with varied
temperature requirements.

Direct expansion systems: Deliver rapid cooling for high-demand applications.

Pumped liquid systems: Offer improved temperature stability and control.

Materials and Construction Considerations

Selecting appropriate materials for piping, insulation, and structural supports ensures
durability and compliance with health and safety standards. Corrosion resistance and
thermal efficiency are key considerations in industrial settings.

Maintenance and Troubleshooting

Routine maintenance and effective troubleshooting are essential for maximizing uptime
and minimizing costly repairs in industrial refrigeration systems. Preventive practices



extend equipment life and ensure consistent performance.

Preventive Maintenance Checklist

Inspect and clean condensers and evaporators regularly.

Monitor refrigerant levels and check for leaks.

Lubricate moving parts and check compressor performance.

Test safety controls and sensors for accuracy.

Verify electrical connections and system alarms.

Common Troubleshooting Steps

When issues arise, technicians should follow a systematic approach: verify power supply,
inspect for refrigerant leaks, check temperature settings, and review control system data.
Early detection and resolution prevent minor issues from escalating into major failures.

Importance of Training and Documentation

Comprehensive training and detailed system documentation empower maintenance teams
to respond quickly and accurately to operational issues, ensuring long-term system
reliability.

Energy Efficiency and Optimization

Energy consumption is a significant cost factor in industrial refrigeration. Implementing
optimization strategies not only reduces operational expenses but also aligns with
sustainability goals and regulatory requirements.

Strategies for Improving Efficiency

Install variable speed drives on compressors and fans.

Upgrade to high-efficiency motors and control systems.

Implement thermal storage and load management solutions.

Maintain optimal refrigerant charge and system balance.

Utilize energy monitoring and analytics software.



Environmental Considerations

Selecting eco-friendly refrigerants, reducing energy waste, and adopting green
technologies help minimize the environmental impact of industrial refrigeration.
Compliance with environmental regulations is increasingly important in system design and
operation.

Retrofit and Upgrade Opportunities

Existing systems can often be retrofitted with modern components, controls, and
insulation to improve efficiency, reduce costs, and extend operational life.

Safety Standards and Regulations

Industrial refrigeration systems must comply with strict safety standards and regulations
to protect personnel, products, and the environment. Awareness of these requirements is
essential for designing, operating, and maintaining compliant systems.

Major Safety Hazards

Ammonia leaks and exposure risks

High-pressure system failures

Electrical hazards and fire risks

Mechanical injuries from moving parts

Key Regulatory Bodies and Standards

Organizations such as OSHA, EPA, ASHRAE, and IIAR set the standards for industrial
refrigeration safety, environmental impact, and operational practices. Adhering to these
guidelines helps prevent accidents and legal liabilities.

Best Practices for Compliance

Regular safety audits, staff training, emergency response planning, and proper labeling of
equipment are critical for maintaining regulatory compliance and safe working conditions.



Latest Trends and Innovations

The industrial refrigeration industry is evolving rapidly, driven by technological
advancements and changing market demands. Staying informed about the latest trends
and innovations is crucial for maintaining competitive and efficient operations.

Automation and Smart Controls

Modern systems utilize automated controls, IoT sensors, and data analytics to optimize
performance, reduce energy consumption, and simplify maintenance. These innovations
enable real-time monitoring and predictive diagnostics.

Natural Refrigerants and Sustainability

There is a growing shift towards natural refrigerants such as ammonia and CO2, which
offer low global warming potential and excellent energy efficiency. Sustainable system
designs help meet environmental goals and regulatory mandates.

Advanced Heat Recovery Solutions

Heat recovery technologies capture waste heat and repurpose it for other processes,
improving overall facility efficiency and reducing energy costs.

Q: What are the main components of an industrial
refrigeration system?
A: The main components include compressors, condensers, evaporators, expansion valves,
piping, controls, and auxiliary equipment such as defrost systems and oil separators.

Q: How do you calculate the cooling load for an
industrial refrigeration system?
A: Cooling load is calculated by assessing factors such as product volume, heat infiltration,
process heat, external temperature, and humidity, ensuring the system meets the facility's
specific requirements.

Q: What are the most commonly used refrigerants in
industrial applications?
A: Ammonia, carbon dioxide (CO2), and hydrofluorocarbons (HFCs) are the most
commonly used refrigerants in industrial refrigeration systems, selected based on safety,
efficiency, and environmental impact.



Q: What routine maintenance should be performed on
industrial refrigeration systems?
A: Routine maintenance includes cleaning condensers and evaporators, monitoring
refrigerant levels, lubricating moving parts, testing safety controls, and checking
electrical connections.

Q: What energy optimization strategies are effective for
industrial refrigeration?
A: Effective strategies include installing variable speed drives, upgrading motors and
controls, managing load profiles, using energy analytics software, and maintaining optimal
refrigerant charge.

Q: What are the key safety hazards associated with
industrial refrigeration?
A: Major safety hazards include refrigerant leaks (especially ammonia), high-pressure
failures, electrical risks, and potential mechanical injuries from system components.

Q: How do regulations affect industrial refrigeration
system design and operation?
A: Regulations from organizations like OSHA, EPA, ASHRAE, and IIAR dictate safety
standards, environmental compliance, and operational best practices, requiring adherence
for legal and safe operation.

Q: What are the latest technological trends in industrial
refrigeration?
A: Latest trends include automation, smart controls, IoT integration, natural refrigerants,
and advanced heat recovery solutions for improved efficiency and sustainability.

Q: Can older industrial refrigeration systems be
upgraded for better efficiency?
A: Yes, retrofitting older systems with modern components, controls, and insulation can
significantly improve energy efficiency, reduce costs, and extend system life.

Q: Why is documentation important for industrial



refrigeration maintenance?
A: Detailed documentation provides maintenance teams with accurate information for
troubleshooting, repairs, and compliance, ensuring reliable and safe system operation.
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that first edition was cited by the AAP as the Best Engineering Handbook of 1996. Now, 15 years
later, William Levine has once again compiled the most comprehensive and authoritative resource
on control engineering. He has fully reorganized the text to reflect the technical advances achieved
since the last edition and has expanded its contents to include the multidisciplinary perspective that
is making control engineering a critical component in so many fields. Now expanded from one to
three volumes, The Control Handbook, Second Edition brilliantly organizes cutting-edge
contributions from more than 200 leading experts representing every corner of the globe. They
cover everything from basic closed-loop systems to multi-agent adaptive systems and from the
control of electric motors to the control of complex networks. Progressively organized, the three
volume set includes: Control System Fundamentals Control System Applications Control System
Advanced Methods Any practicing engineer, student, or researcher working in fields as diverse as
electronics, aeronautics, or biomedicine will find this handbook to be a time-saving resource filled
with invaluable formulas, models, methods, and innovative thinking. In fact, any physicist, biologist,
mathematician, or researcher in any number of fields developing or improving products and systems
will find the answers and ideas they need. As with the first edition, the new edition not only stands
as a record of accomplishment in control engineering but provides researchers with the means to
make further advances.
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important guide maps the dynamic and changing field of information sources published for
engineers in recent years. Lord highlights basic perspectives, access tools, and English-language
resources—directories, encyclopedias, yearbooks, dictionaries, databases, indexes, libraries, buyer's
guides, Internet resources, and more. Substantial emphasis is placed on digital resources. The
author also discusses how engineers and scientists use information, the culture and generation of
scientific information, different types of engineering information, and the tools and resources you
need to locate and access that material. Other sections describe regulations, standards and
specifications, government resources, professional and trade associations, and education and career
resources. Engineers, scientists, librarians, and other information professionals working with
engineering and technology information will welcome this research
  industrial refrigeration handbook: Introduction to Refrigeration and Air Conditioning
Systems Allan T. Kirkpatrick, 2022-12-08 This second edition builds on the foundation established
by the previous first edition published in 2017. The first edition covered background information,
description, and analysis of four major cooling system technologies - vapor compression cooling,
evaporative cooling, absorption cooling, and gas cooling. The second edition has been expanded to
include increased coverage of cooling system refrigerants, fluid mechanics, heat transfer, and
building cooling loads. With increasing climate change due to the buildup of greenhouse gas
emissions in the atmosphere, there has been a worldwide impetus to transition to cooling systems
and refrigerants that have a low or even zero global warming potential. The text is written as a
tutorial for engineering students and practicing engineers who want to become more familiar with
the performance of refrigeration and air conditioning systems. The goals are to familiarize the
reader with cooling technology nomenclature and provide insight into how refrigeration and air
conditioning systems can be modeled and analyzed. Emphasis is placed on constructing idealized
thermodynamic cycles to represent actual physical situations in cooling systems. The book contains
numerous practical examples to show how one can calculate the performance of cooling system
components. By becoming familiar with the analyses presented in the examples, one can gain a feel
for representative values of the various thermal and mechanical parameters that characterize
cooling systems.



  industrial refrigeration handbook: Handbook of Sustainability for the Food Sciences Rubén
O. Morawicki, 2012-03-20 Many books on sustainability have been written in the last decade, most of
them dealing with agricultural systems, communities, and general business practices. In contrast,
Handbook of Sustainability for the Food Sciences presents the concept of sustainability as it applies
to the food supply chain from farm to fork but with a special emphasis on processing. Structured in
four sections, Handbook of Sustainability for the Food Sciences first covers the basic concepts of
environmental sustainability and provides a detailed account of all the impacts of the food supply
chain. Part two introduces the management principles of sustainability and the tools required to
evaluate the environmental impacts of products and services as well as environmental claims and
declarations. Part three looks at ways to alleviate food chain environmental impacts and includes
chapters on air emissions, water and wastewater, solid waste, energy, packaging, and
transportation. The final part summarizes the concepts presented in the book and looks at the
measures that will be required in the near future to guarantee long term sustainability of the food
supply chain. Handbook of Sustainability for the Food Sciences is aimed at food science
professionals including food engineers, food scientists, product developers, managers, educators,
and decision makers. It will also be of interest to students of food science.
  industrial refrigeration handbook: The Handbook of Climate Control: A Comprehensive
Guide to HVAC Systems Pasquale De Marco, Publisher's Note: Products purchased from Third
Party sellers are not guaranteed by the publisher for quality, authenticity, or access to any online
entitlements included with the product. Are you interested in understanding the inner workings of
heating, ventilation, and air conditioning (HVAC) systems? Look no further than The Handbook of
Climate Control: A Comprehensive Guide to HVAC Systems. This comprehensive guide is designed to
provide HVAC professionals, mechanical engineers, technicians, and students with a deep
understanding of climate control systems. In this book, you will embark on a journey through the
world of climate control, exploring the principles, design considerations, and operational aspects of
HVAC systems. From the basics of thermodynamics to the intricacies of air conditioning and
refrigeration, each chapter is meticulously crafted to provide you with the knowledge and insights
needed to excel in the field of climate control. With a focus on energy efficiency and sustainability,
The Handbook of Climate Control covers a wide range of topics, including load calculations,
equipment selection, ductwork design, ventilation strategies, indoor air quality, and more. You will
learn about the latest advancements in air conditioning technologies, refrigeration systems, and
heating equipment, enabling you to design and operate highly efficient climate control systems.
What sets this book apart is its practical approach to climate control. Real-world examples, case
studies, and troubleshooting tips are provided throughout the book, ensuring that you not only
understand the theory but also know how to apply it in practice. Additionally, the book explores the
integration of climate control with smart home technology, building automation systems, and
emerging trends such as artificial intelligence and machine learning. The Handbook of Climate
Control is written in a conversational tone, making it accessible to readers of all levels of expertise.
Whether you are a seasoned HVAC professional looking to expand your knowledge or a student
starting your journey in the field, this book is your ultimate resource for mastering the art of climate
control. Don't miss out on this comprehensive guide to HVAC systems. Get your copy of The
Handbook of Climate Control today and take your understanding of climate control to new heights!
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2016-04-19 With the encroachment of the Internet into nearly all aspects of work and life, it seems
as though information is everywhere. However, there is information and then there is correct,
appropriate, and timely information. While we might love being able to turn to Wikipedia for
encyclopedia-like information or search Google for the thousands of links
  industrial refrigeration handbook: Concise Handbook of Fluorocarbon Gases Sina
Ebnesajjad, 2021-04-13 This book describes fluorocarbons gases’ preparation process, properties,
applications and their evolution over time. The impact of fluorocarbons on the ozone layer and global
and the development to mitigate those effects have been specially emphasized. The first major



industrial fluorinated compound was developed in the 1920’s, to replace ammonia and sulfur dioxide
refrigerants, at the General Motors Frigidaire Division by Thomas Midgley, Jr. and Albert Leon
Henne. They developed a family of fluorocarbons trademarked Freon® for auto air conditioning
units revolutionizing the auto industry. Other applications were developed over time including fire
extinguishers, propellants, blowing agents, cleaners, anesthesia, artificial blood and others
impacting every facet of life. In spite of being in broad global use for nearly a century, fluorocarbon
gases have gone through great evolution during the last few decades. In the 1980s it was discovered
chlorofluorocarbon (CFC) gases are harmful to the ozone layer, mainly because of their chlorine
content. Chlorine was released in the upper atmosphere when chlorofluorocarbon molecules were
broken down by the high energy cosmic radiation. CFCs were progressively banned following the
Montreal Protocol of 1987. CFCs were replaced by fluorinated gases containing either less chlorine
(hydrofluoro-chlorocarbons, or HCFCs), which are much less damaging (about 90% less) to the
ozone layer or with fluorinated gases containing no chlorine, i.e. hydrofluorocarbons or HFCs. HFC
have no impact on the ozone layer but impact global warming detrimentally. HFCs are usable
without need for changes to the existing refrigeration or air conditioning installations. More recently
hydrofluoroolefins (HFOs), which have little or no negative impact on global warming, have been
developed to replace or reduce the use of HFCs. HFOs are used as single compounds or in blends.
Research and development continues to develop and replace the HCFCs and HFCs completely with
environmentally friendly products. Concise Handbook of Fluorocarbon Gases presents a reference
and text for the commercial fluorocarbon gases which have great many application in a wide range
of industries such as refrigeration and air conditioning, as well as consumer products.
  industrial refrigeration handbook: Refrigeration and Air-Conditioning G F Hundy, A. R.
Trott, T C Welch, 2008-06-23 Now in its fourth edition, this respected text delivers a comprehensive
introduction to the principles and practice of refrigeration. Clear and straightforward, it is designed
for students (NVQ/vocational level) and professional HVAC engineers, including those on short or
CPD courses. Inexperienced readers are provided with a comprehensive introduction to the
fundamentals of the technology. With its concise style yet broad sweep the book covers most of the
applications professionals will encounter, enabling them to understand, specify, commission, use and
maintain these systems. Many readers will appreciate the clarity with which the book covers the
subject without swamping them with detailed technical or product specific information.New material
in this edition includes the latest developments in refrigerants and lubricants, together with updated
information on compressors, heat exchangers, liquid chillers, electronic expansion valves, controls
and cold storage. Topics also covered include efficiency, environmental impact, split systems, retail
refrigeration (supermarket systems and cold rooms), industrial systems, fans, air infiltration and
noise.Author InformationGuy Hundy studied Mechanical Engineering at Leeds University, UK. He
started his career in the refrigeration industry with J & E Hall Ltd, Dartford. In 1985 he joined
Copeland Europe and in 1998 he was appointed Director, Application Engineering, Copeland
Europe. He has authored and co-authored papers and articles on compressors, applications and
refrigerant changeover topics. Guy Hundy is a Chartered Engineer and works as a Technical
Consultant. He is past - President of the Institute of Refrigeration. - Covers principles, methods and
application of refrigeration, air conditioning and heat pumps in a concise volume, without the
encumbrance of handbook information found in other volumes - Ideal for students, and professionals
in other disciplines, not too theoretical but with sufficient depth to give an understanding of the
issues, this book takes the reader from the fundamentals, through to system design, applications,
contract specifications and maintenance - Full revision by Guy Hundy with new diagrams and
illustrations
  industrial refrigeration handbook: Commercial Chicken Meat and Egg Production
Donald D. Bell, William D. Weaver, 2012-12-06 Commercial Chicken Meat and Egg Production is the
5th edition of a highly successful book first authored by Dr. Mack O. North in 1972, updated in 1978
and 1984. The 4th edition was co-authored with Donald D. Bell in 1990. The book has achieved
international success as a reference for students and commercial poultry and egg producers in every



major poultry producing country in the world. The 5th edition is essential reading for students
preparing to enter the poultry industry, for owners and managers of existing poultry companies and
for scientists who need a major source of scientifically based material on poultry management. In
earlier editions, the authors emphasized the chicken and its management. The 5th edition, with the
emphasis shifted to the commercial business of managing poultry, contains over 75% new material.
The contributions of 14 new authors make this new edition the most comprehensive such book
available. Since extensive references are made to the international aspects of poultry management,
all data are presented in both the Imperial and Metric form. Over 300 tables and 250 photos and
figures support 62 chapters of text. New areas include processing of poultry and eggs with thorough
discussions of food safety and further processing. The business of maintaining poultry is discussed in
chapters on economics, model production firms, the use of computers, and record keeping. Updated
topics include: breeders and hatchery operations; broiler and layer flock management; replacement
programs and management of replacements; nutrition; and flock health. New chapters address flock
behavior, ventilation, waste management, egg quality and egg breakage. Other new features include
a list of more than 400 references and a Master List of the tables, figures, manufacturers of
equipment and supplies, research institutions, books and periodicals, breeders, and trade
associations. Commercial growers will find the tables of data of particular interest; scientists will be
able to utilize the extensive references and to relate their areas of interest to the commercial
industry's applications; and students will find that the division of the book into 11 distinct sections,
with multiple chapters in each, will make the text especially useful.
  industrial refrigeration handbook: Chemical Engineering Design Ray Sinnott, Gavin
Towler, 2009-05-15 Chemical Engineering Design is one of the best-known and most widely adopted
texts available for students of chemical engineering. It completely covers the standard chemical
engineering final year design course, and is widely used as a graduate text. The hallmarks of this
renowned book have always been its scope, practical emphasis and closeness to the curriculum. That
it is written by practicing chemical engineers makes it particularly popular with students who
appreciate its relevance and clarity. Building on this position of strength the fifth edition covers the
latest aspects of process design, operations, safety, loss prevention and equipment selection, and
much more. Comprehensive in coverage, exhaustive in detail, and supported by extensive problem
sets at the end of each chapter, this is a book that students will want to keep to hand as they enter
their professional life. - The leading chemical engineering design text with over 25 years of
established market leadership to back it up; an essential resource for the compulsory design project
all chemical engineering students take in their final year - A complete and trusted teaching and
learning package: the book offers a broader scope, better curriculum coverage, more extensive
ancillaries and a more student-friendly approach, at a better price, than any of its competitors -
Endorsed by the Institution of Chemical Engineers, guaranteeing wide exposure to the academic and
professional market in chemical and process engineering.
  industrial refrigeration handbook: International Advanced Researches & Engineering
Congress 2017 Proceeding Book Recep HALICIOGLU, Hediye KIRLI AKIN, Yusuf FEDAI, 2017-12-29
INTERNATIONAL WORKSHOPS (at IAREC'17) (This book inclueds English (main) and Turkish
languages) International Workshop on Mechanical Engineering International Workshop on
Mechatronics Engineering International Workshop on Energy Systems Engineering International
Workshop on Automotive Engineering and Aerospace Engineering International Workshop on
Material Engineering International Workshop on Manufacturing Engineering International
Workshop on Physics Engineering International Workshop on Electrical and Electronics Engineering
International Workshop on Computer Engineering and Software Engineering International
Workshop on Chemical Engineering International Workshop on Textile Engineering International
Workshop on Architecture International Workshop on Civil Engineering International Workshop on
Geomatics Engineering International Workshop on Industrial Engineering International Workshop
on Food Engineering International Workshop on Aquaculture Engineering International Workshop
on Agriculture Engineering International Workshop on Mathematics Engineering International



Workshop on Bioengineering Engineering International Workshop on Biomedical Engineering
International Workshop on Genetic Engineering International Workshop on Environmental
Engineering International Workshop on Other Engineering Science
  industrial refrigeration handbook: Hygienic Design of Food Factories John Holah, Huub L.
M. Lelieveld, Frank Moerman, 2023-05-25 Advances in food safety knowledge, combined with the
continuing rapid development of new food products, have had an impact on the need for improved
hygiene in the food manufacturing infrastructure. This has created a need for the second edition of
Hygienic Design of Food Factories, which expands all existing chapters and includes new topics,
such as cold storage and the control of air in food refrigeration facilities. Additionally, chapters
explore the prevention of food contamination when building during production, the risk assessment
of which is becoming important globally, and hygienic building design regulations in Russia and
Brazil. Divided into 6 parts, the book is now thoroughly updated and expanded. Part one reviews the
implications of hygiene and construction regulation in various countries on food factory design,
while taking into account retailer requirements as well. Part two describes site selection, factory
layout and the associated issue of airflow. Parts three through four and five then address the
hygienic design of the essential parts of a food factory. These include walls, ceilings, floors, selected
utility and process support systems, entry and exit points, storage areas and changing rooms. Lastly
part six covers the management of building work and factory inspection when commissioning the
plant. With its distinguished editors and international team of contributors, Hygienic Design of Food
Factories, 2nd edition, continues to be an essential reference for managers of food factories, food
plant engineers and all those with an academic research interest in the field. - Presents an
authoritative overview of hygiene control in the design, construction and renovation of food factories
- Examines the implications of hygiene and construction regulation in various countries on food
factory design - Describes site selection, factory layout and associated issues of service provision
  industrial refrigeration handbook: Low-temperature Technologies Tatiana Morosuk,
Muhammad Sultan, 2020-06-10 Low-temperature technologies include the area of refrigeration and
cryogenics. Since the beginning of theoretical developments and practical application, these
technologies become a part of our life. Low temperatures have found application in almost all
branches of industries as well as in households. These systems can be of very small capacity (few
watts) up to hundreds of megawatts. In order to develop any of the technologies for successful
practical application, very intensive theoretical and experimental research should be conducted.
This book provides the reader with a comprehensive overview of the latest developments,
perspectives, and feasibility of new low-temperature technologies and improvements of existing
systems, equipment, and evaluation methods.
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