
Refrigeration  &  Air-Conditioning  in 

Modern Marine Engineering

Introduction

Marine  Refrigeration  &  Air-Conditioning  in  Modern 

Marine Engineering is  a  comprehensive guide to  the 

design,  installation,  and  maintenance  of  marine 

refrigeration and air-conditioning systems. This book is 

intended for students, engineers, and technicians who 

are  involved  in  the  operation  of  marine  vessels.  It 

provides  a  thorough understanding  of  the  principles 

and practices of modern marine refrigeration and air-

conditioning systems.

Marine  Refrigeration  &  Air-Conditioning  in  Modern 

Marine  Engineering  begins  with  an  overview  of  the 

basic principles of refrigeration and air-conditioning. It 

then  discusses  the  different  types  of  marine 
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refrigeration  and  air-conditioning  systems,  their 

components,  and  their  operation.  The  book  also 

provides detailed instructions on how to design, install, 

and maintain these systems.

In addition to the basic principles of refrigeration and 

air-conditioning,  Marine  Refrigeration  &  Air-

Conditioning  in  Modern  Marine  Engineering  also 

covers a number of specialized topics, such as the use 

of  refrigerants,  the  design  of  refrigeration  and  air-

conditioning systems for specific applications, and the 

troubleshooting  of  refrigeration  and  air-conditioning 

systems.

Marine  Refrigeration  &  Air-Conditioning  in  Modern 

Marine Engineering is a valuable resource for anyone 

who is involved in the operation of marine vessels. It 

provides  a  thorough understanding  of  the  principles 

and practices of modern marine refrigeration and air-

conditioning systems, and it can help readers to design, 

install, and maintain these systems effectively.
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This book is written in a clear and concise style, and it 

is profusely illustrated with diagrams and photographs. 

It is an essential reference for anyone who is involved 

in the operation of marine vessels.

Marine  Refrigeration  &  Air-Conditioning  in  Modern 

Marine Engineering is  the only book of  its  kind that 

provides  a  comprehensive  overview  of  the  design, 

installation, and maintenance of marine refrigeration 

and air-conditioning systems. It is a valuable resource 

for anyone who is involved in the operation of marine 

vessels, and it can help readers to design, install, and 

maintain these systems effectively.
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Book Description

Refrigeration & Air-Conditioning in Modern Marine 

Engineering is  a comprehensive guide to the design, 

installation, and maintenance of marine refrigeration 

and air-conditioning systems. This book is intended for 

students, engineers, and technicians who are involved 

in  the  operation  of  marine  vessels.  It  provides  a 

thorough understanding of the principles and practices 

of  modern  marine  refrigeration  and  air-conditioning 

systems.

Refrigeration & Air-Conditioning in Modern Marine 

Engineering begins  with  an  overview  of  the  basic 

principles of refrigeration and air-conditioning. It then 

discusses  the  different  types  of  marine  refrigeration 

and  air-conditioning  systems,  their  components,  and 

their  operation.  The  book  also  provides  detailed 

instructions  on  how  to  design,  install,  and  maintain 

these systems.
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In addition to the basic principles of refrigeration and 

air-conditioning, Refrigeration & Air-Conditioning in 

Modern Marine Engineering also covers a number of 

specialized topics, such as the use of refrigerants, the 

design of refrigeration and air-conditioning systems for 

specific  applications,  and  the  troubleshooting  of 

refrigeration and air-conditioning systems.

Refrigeration & Air-Conditioning in Modern Marine 

Engineering is a valuable resource for anyone who is 

involved in the operation of marine vessels. It provides 

a  thorough  understanding  of  the  principles  and 

practices  of  modern  marine  refrigeration  and  air-

conditioning systems, and it can help readers to design, 

install, and maintain these systems effectively.

This book is written in a clear and concise style, and it 

is profusely illustrated with diagrams and photographs. 

It is an essential reference for anyone who is involved 

in the operation of marine vessels.
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Refrigeration & Air-Conditioning in Modern Marine 

Engineering is the only book of its kind that provides a 

comprehensive  overview  of  the  design,  installation, 

and  maintenance  of  marine  refrigeration  and  air-

conditioning  systems.  It  is  a  valuable  resource  for 

anyone  who  is  involved  in  the  operation  of  marine 

vessels, and it can help readers to design, install, and 

maintain these systems effectively. 

6



Chapter  1:  Marine  Refrigeration 

Systems

Refrigeration Basics

Refrigeration is  the process of  removing heat from a 

substance or space, thereby lowering its temperature. 

Refrigeration is used in a wide variety of applications, 

including  food  preservation,  air  conditioning,  and 

industrial cooling.

The  basic  principle  of  refrigeration  is  to  use  a 

refrigerant to absorb heat from the substance or space 

to be cooled. The refrigerant is then circulated through 

a system, where it is compressed and cooled, releasing 

the  heat  it  absorbed.  The  cooled  refrigerant  is  then 

expanded, allowing it to absorb more heat. This cycle is 

repeated until the substance or space is cooled to the 

desired temperature.

There  are  many different  types  of  refrigerants,  each 

with its own unique properties. The most common type 
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of refrigerant is Freon, which is a chlorofluorocarbon 

(CFC).  CFCs  have been shown to  contribute  to  ozone 

depletion,  so  they  are  being  phased  out  in  favor  of 

more environmentally friendly refrigerants.

Refrigeration systems can be classified into two main 

types:  vapor-compression  systems  and  absorption 

systems.  Vapor-compression  systems  are  the  most 

common  type  of  refrigeration  system.  They  use  a 

compressor  to  circulate  the  refrigerant  through  the 

system. Absorption systems use a heat source, such as a 

flame or an electric heater, to circulate the refrigerant.

Refrigeration systems are essential for a wide variety 

of  applications.  They are used to  preserve food,  cool 

buildings, and provide industrial cooling. Refrigeration 

systems are also used in a variety of other applications, 

such as medical research and manufacturing.

Paragraph 2
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The basic components of a refrigeration system are the 

compressor,  the  condenser,  the  evaporator,  and  the 

expansion  device.  The  compressor  circulates  the 

refrigerant  through  the  system.  The  condenser 

removes  heat  from  the  refrigerant.  The  evaporator 

absorbs heat from the substance or space to be cooled. 

The expansion device controls the flow of refrigerant 

through the system.

Paragraph 3

Refrigeration  systems  can  be  used  to  cool  a  wide 

variety  of  substances  and spaces.  The most  common 

application  of  refrigeration  is  food  preservation. 

Refrigeration helps to slow the growth of bacteria and 

mold, which can cause food to spoil. Refrigeration can 

also be used to cool buildings. Air conditioning systems 

use  refrigeration  to  remove  heat  from  indoor  air, 

making  the  air  more  comfortable  to  breathe. 

Refrigeration  systems  can  also  be  used  to  provide 

industrial cooling. Industrial cooling is used to cool a 
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variety  of  products  and  processes,  such  as  food, 

chemicals, and machinery.

Paragraph 4

Refrigeration  systems  are  an  essential  part  of  our 

modern world.  They are  used to  preserve  food,  cool 

buildings, and provide industrial cooling. Refrigeration 

systems are also used in a variety of other applications, 

such as medical research and manufacturing.

Paragraph 5

The development of refrigeration has had a significant 

impact  on  our  world.  Refrigeration  has  made  it 

possible  to  preserve food for  longer  periods  of  time, 

which has helped to reduce food spoilage and hunger. 

Refrigeration  has  also  made  it  possible  to  cool 

buildings, which has made them more comfortable to 

live and work in. Refrigeration has also played a vital 

role  in  the  development  of  modern  medicine  and 

manufacturing.

10



Paragraph 6

The future of refrigeration is bright. New technologies 

are  being  developed  that  will  make  refrigeration 

systems more efficient  and environmentally  friendly. 

These new technologies will help to reduce the impact 

of  refrigeration  on  the  environment  and  make 

refrigeration more affordable for everyone.
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Chapter  1:  Marine  Refrigeration 

Systems

Types of Marine Refrigeration Systems

Marine refrigeration systems are  used to  maintain  a 

controlled temperature environment for the storage of 

food, beverages, and other perishable goods on ships. 

There  are  a  variety  of  different  types  of  marine 

refrigeration  systems,  each  with  its  own  advantages 

and disadvantages.

One of the most common types of marine refrigeration 

systems is the vapor compression system. This system 

uses a compressor to compress a refrigerant gas, which 

is then condensed into a liquid. The liquid refrigerant is 

then  passed  through  an  expansion  valve,  which 

reduces  its  pressure  and  allows  it  to  evaporate.  The 

evaporation of the refrigerant absorbs heat from the 

surrounding environment, which cools the space being 

refrigerated.
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Another  type  of  marine  refrigeration  system  is  the 

absorption system. This system uses a solution of water 

and  ammonia  to  absorb  heat  from  the  surrounding 

environment. The solution is then heated, which drives 

off  the  ammonia  gas.  The  ammonia  gas  is  then 

compressed  and  condensed  into  a  liquid.  The  liquid 

ammonia is then passed through an expansion valve, 

which reduces its pressure and allows it to evaporate. 

The evaporation of the ammonia absorbs heat from the 

surrounding environment, which cools the space being 

refrigerated.

A  third  type  of  marine  refrigeration  system  is  the 

thermoelectric  system.  This  system  uses  a  series  of 

thermocouples  to  generate  a  temperature  difference 

between  two  surfaces.  The  heat  from  the  warmer 

surface is transferred to the colder surface, which cools 

the space being refrigerated.

The type of marine refrigeration system that is best for 

a  particular application will  depend on a number of 
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factors,  including  the  size  of  the  space  being 

refrigerated,  the  temperature  that  needs  to  be 

maintained, and the budget.

In  addition  to  the  three  main  types  of  marine 

refrigeration  systems,  there  are  also  a  number  of 

specialized  systems  that  are  designed  for  specific 

applications. For example, there are systems that are 

designed for use in cold storage warehouses, systems 

that are designed for use in food processing plants, and 

systems that are designed for use in hospitals.
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Chapter  1:  Marine  Refrigeration 

Systems

Components of Marine Refrigeration Systems

Marine refrigeration systems are comprised of several 

key components, each of which plays a specific role in 

the refrigeration process. These components include:

 Compressors

 Condensers

 Evaporators

 Expansion devices

 Refrigerants

Compressors  are  used  to  circulate  the  refrigerant 

throughout  the  system,  while  condensers  are 

responsible  for  removing  heat  from  the  refrigerant. 

Evaporators absorb heat from the refrigerated space, 

and expansion devices control the flow of refrigerant 

through the system. Refrigerants are the working fluids 
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that circulate through the system and undergo phase 

changes to absorb and release heat.

The specific components used in a marine refrigeration 

system  will  vary  depending  on  the  size  and  type  of 

system.  However,  all  marine  refrigeration  systems 

share these basic components.

Compressors

Compressors  are  the  heart  of  a  refrigeration system. 

They  are  responsible  for  circulating  the  refrigerant 

throughout  the  system and compressing  it  to  a  high 

pressure.  This  compression  process  raises  the 

temperature of the refrigerant, which is then cooled in 

the condenser.

There  are  two  main  types  of  compressors  used  in 

marine  refrigeration  systems:  reciprocating 

compressors  and  centrifugal  compressors. 

Reciprocating  compressors  use  a  piston  to  compress 
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the  refrigerant,  while  centrifugal  compressors  use  a 

rotating impeller.

Condensers

Condensers  are  used  to  remove  heat  from  the 

refrigerant.  They  are  typically  located  in  a  well-

ventilated area,  where they can dissipate heat to the 

surrounding air or water.

There are two main types of condensers used in marine 

refrigeration  systems:  air-cooled  condensers  and 

water-cooled  condensers.  Air-cooled  condensers  use 

fans  to  circulate  air  over  the  condenser  coils,  while 

water-cooled  condensers  use  water  to  cool  the 

condenser coils.

Evaporators

Evaporators  are  used  to  absorb  heat  from  the 

refrigerated  space.  They  are  typically  located  in  the 

refrigerated space,  where they can absorb heat from 

the products being stored.
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There  are  two  main  types  of  evaporators  used  in 

marine  refrigeration  systems:  plate  evaporators  and 

tube-in-tube evaporators.  Plate evaporators consist  of 

two flat plates that are brazed together. The refrigerant 

flows  between  the  plates,  and  the  heat  from  the 

refrigerated space is absorbed by the plates. Tube-in-

tube evaporators consist of a tube that is inserted into a 

larger  tube.  The  refrigerant  flows  through  the  inner 

tube,  and  the  heat  from  the  refrigerated  space  is 

absorbed by the outer tube.

Expansion devices

Expansion  devices  are  used  to  control  the  flow  of 

refrigerant  through  the  system.  They  are  located 

between the condenser and the evaporator.

There are two main types of expansion devices used in 

marine refrigeration systems: thermostatic expansion 

valves  and  capillary  tubes.  Thermostatic  expansion 

valves  use  a  temperature-sensing  element  to  control 
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the flow of refrigerant, while capillary tubes use a fixed 

orifice to control the flow of refrigerant.

Refrigerants

Refrigerants  are  the  working  fluids  that  circulate 

through the refrigeration system. They undergo phase 

changes to absorb and release heat.

There  are  two  main  types  of  refrigerants  used  in 

marine  refrigeration  systems:  HFCs  and  HFOs.  HFCs 

are  hydrofluorocarbons,  and  HFOs  are 

hydrofluoroolefins.  HFCs  have  been  used  in 

refrigeration  systems  for  many  years,  but  they  are 

being  phased  out  due  to  their  high  global  warming 

potential. HFOs have a lower global warming potential 

than HFCs,  and they are becoming more common in 

marine refrigeration systems.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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