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Jacob Perkins’s 
ice machine 1854

• The ether machine had a bad 
habit of exploding un-
expectedly

• The Irish mathematician and 
physicist William Thomson in 
1852 introduced the idea of a 
heat pump

• Same William Thomson later 
became Lord Kelvin and 
introduced the 
thermodynamic temperature 
scale



James Harrison, 
Australia, and the 
World's First Patented 
Refrigerator in 1854

Working fluid: Methyl 
Ether



James Harrison, Australia, and the 
World's First Patented 
Refrigerator in 1854

Working fluid: Methyl Ether

Harrison actually new of Perkins 
prototype and refined it
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Absorption cycle:
– Ferdinand Carré (1824-1900), France

Patent NH3/H2O absorption system in 1859
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London World Exhibition 1861

Inventors and pioneers of mechanical refrigeration 



Carl von Linde

• The first Linde refrigeration machine

• Linde made his first compression 
refrigerating machine using methyl ether in 
1875. That machine, however, was not gas-
tight and the leaking methyl ether caused 
explosions in the engine room, seriously 
injuring one worker. In 1876, he made his 
first ammonia compressor with two vertical 
cylinders, employing glycerin as a sealant.

Source: First Linde ammonia chiller takes centre stage - Cooling Post



Harvest of natural ice, 
Denmark

• After some winters with too little 
natural ice, both in Denmark and 
Norway, Carlsberg decided to 
invest in the first mechanicalNH3
refrigeration system to control the 
temperature in his beer 
production

• The producers of natural ice set 
up a fierce fight against 
mechanical refrigeration systems, 
which is another story



The first continuous absorption machines

1904



The first transport of frozen food to the UK

• In the UK the production of 
meat was not sufficient to 
feed the population

• The imported meat was 
salted – and hated

• When the meat arrived in 
the UK it created big joy 
because people could see 
an end to salted meat

Roger Thévenot: A history of refrigeration throughout the world, translated from French by J.C. Fidler, 1979, 
International Institute of Refrigeration



Production and storage onboard the ship
• Temperature in storage is 5°F/-15°C



Sabroe compressor 
no. 2 from 1897





The air cycle machines, 1904



Progress in 1907



Modern marine 
refrigeration anno 
1915
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Freezing of fish
(Ottesen, Nekolai Dahls method), 1915
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Marine Refrigeration 
Göttsche, 1915)
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CO2

Compr.
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Small capacity units
(Göttsche, 1915) (Hubendick, 1921)
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Georg Göttsche and Walther Pohlmann



Walter Pohlmann, Tachenbuch Für Kältetechniker, 1935
Official date of invention of the “Freon” is 1928 and in 1935 in 
the US had been sold 8 million Frigadaire fridges

Adoption by Walter Pohlmann in the book from 1935 is 
therefore a quick adoption

Some qualities of CO2 came with 1000ppm CO (R. Plank)



State of the 
technology

• Materials and the state of the 
technology was not capable of 
handling the working fluids

• This came with a higher leak 
rate than in modern 
refrigeration machines



About Georg Göttsche and Walter Pohlmann
• 1905-1916 – Georg Göttsche, Hamburg-Altona

Beratender Ingenieur, Öffentlich angestellter und beeidigter
Sachverständiger für Kältetechnik; Herausgeber „Jahrbuch für Kälte-
Techniker“ und die Zeitschrift „Die Kälte-Industrie“

• 1919-1957 – Dipl.- Ing. Walter Pohlmann, Hamburg-Altona
Beratender Ingenieur, Beeidigter Sachverständiger für Kältetechnik;
Weiterführung des „Taschenbuch für Kälte-Techniker“ und der 
Zeitschrift „Die Kälte-Industrie“

• 1957-1990 – Dipl.-Ing. Walter Maake und Ing. Hans-Jürgen
Eckert, Hamburg-Altona
Beratende Ingenieure und unabhängige Sachverständige für
Kältetechnik;
Weiterführung „Pohlmann Taschenbuch der Kältetechnik“



Modern refrigeration with CO2 anno 1962

19151962



Onboard the modern 
fishing vessel

• NH3 for fishing vessels delivered recently

• Heat recovery from these systems is normally 
not an issue because the main engine provide 
plenty of hot water 

• Acceptance of NH3 on fishing vessels is easier 
because of limited and trained crew

• Discussions are ongoing with classification 
companies to accept this equipment on 
merchant ships as well



Optimal space 
management today



Future
• Ammonia systems

• Cascade systems (CO2/NH3)

• Trans-critical systems (CO2)



Why NH3?

• When the last gas is gone – it will take some million years – if we dig 
sufficient material in to the ground under great pressure to produce 
new oil, gas or coal 

• CO2 emssions will come from burning biomass and waste
• Hydrogen can be produced from water, a side product will be NH3

• Hydrogen is more demanding to store and transport than ammonia
• If needed, NH3 can be processed to H2 on site
• This makes NH3 acceptable in the machine room – especially because 

the refrigeration circuit is a closed loop



Markets – latest information
Information from FAO



Resent new ships



Closed loop 
NH3 chillers

• Closed machine room for chiller

• Ventilation either to motor or to 
the free



How many vessels are there out there?

Sorurce: https://www.fao.org/3/cc0461en/cc0461en.pdf



World fisheries and 
aquaculture production

• Source: 
https://www.fao.org/3/cc0461en/cc0461en.pdf



The future
It is easy to predict the future, it is harder to make a prediction that 

ends up being totally correct



Natural refrigerants are the only long term 
working fluids
• The price of gases based on natural gas will increase in the coming 

years
• There are more important uses than just burning gas; e.g. natural 

refrigerants can also be recycled
• One day there is no more natural gas and it is not likely that it will 

ever come again
• Pollution and breakdown down products released in to the air and 

water are a great concern for fluorinated gases




