
HOW ABSORPTION REFRIGERATION WORKS 
 

 
Servel refrigerators, except for the most early ones, used a process called ABSORPTION to create cold from heat. This remarkably 
simple, yet quite ingenious, method, as applied in the Servel units, is extremely reliable, and enabled Servel to offer a 10-year 
warranty on their refrigerators, something unheard of, even today. 
   
Since they had no moving parts, they rarely ever broke. As a result, these units continued to operate for decades without attention, 
even though owners were supposed to perform routine maintenance on them. Parts and service for Servel's can be found HERE . 
   
THE BASICS 
   
The continuous absorption type of cooling unit is operated by the application of a limited amount of heat furnished by gas, 
electricity, or kerosene. No moving parts are employed.  
   
The unit consists of four main parts: the boiler, condenser, evaporator, and absorber.  

 

The unit can be run on electricity, kerosene, or gas. When the unit operates on kerosene or gas, the heat is supplied by a burner 
which is fitted underneath the central tube (A), and when the unit operates on electricity the heat is supplied by a heating element 
inserted in the pocket (B). 

The unit charge consists of a quantity of ammonia, water, and hydrogen at a sufficient pressure to condense ammonia at the room 
temperature for which the unit is designed. 

http://vintageservelrefrigerators.8k.com/PartsAndService.html


When heat is supplied to the boiler system, bubbles of ammonia gas are produced which rise and carry with them quantities of weak 
ammonia solution through the siphon pump (C). This weak solution passes into the tube (D), while the ammonia vapor passes into 
the vapor pipe (E) and on to the water separator. Here any water vapor is condensed and runs back into the boiler system leaving 
the dry ammonia vapor to pass to the condenser. 

Air circulating over the fins of the condenser removes heat from the ammonia vapor to cause it to condense to liquid ammonia in 
which state it flows into the evaporator. 

Another Visual Explanation: 

 

The evaporator is supplied with hydrogen. The hydrogen passes across the surface of the ammonia and lowers the ammonia vapor 
pressure sufficiently to allow the liquid ammonia to evaporate. The evaporation of the ammonia extracts heat from the food storage 
space, as described above, thereby lowering the temperature inside the refrigerator. 

The mixture of ammonia and hydrogen vapor passes from the evaporator to the absorber. 

Entering the upper portion of the absorber is a continuous trickle of weak ammonia solution fed by gravity from the tube (D). This 
weak solution, flowing down through the absorber comes into contact with the mixed ammonia and hydrogen gases which readily 
absorbs the ammonia from the mixture, leaving the hydrogen free to rise through the absorber coil and to return to the evaporator. 
The hydrogen thus circulates continuously between the absorber and the evaporator. 

The strong ammonia solution produced in the absorber flows down to the absorber vessel and then to the boiler system, thus 
completing the full cycle of operation. 

The liquid circulation of the unit is purely gravitational. 



Heat is generated in the absorber by the process of absorption. This heat must be dissipated into the surrounding air. Heat must also 
be dissipated from the condenser in order to cool the ammonia vapor sufficiently for it to liquefy. Free air circulation is therefore 
necessary over the absorber and condenser. 

The whole unit operates by the heat applied to the boiler system and it is of paramount importance that this heat is kept within the 
necessary limits and is properly applied. 
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If you own a pre-1960 Servel refrigerator, the Federal Government's Consumer Product Safety Commission would like you to have 
your Servel destroyed. 

Go HERE to read their reasoning for wanting you to do so. 
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