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intense cooling of the compressed air, which causes 
the majority of the water vapour contained within the 
air to condense. This process enables dependable 
pressure dew points down to +3 °C. After being dried, 
the compressed air is then reheated back to ambient 
temperature, whereupon it has very little relative humidity. 
However, this drying process is seldom used for dental 
compressed air processes for obvious reasons – a 
separate refrigeration dryer has to 
be installed and the condensate 
produced has to be removed. 
Refrigeration drying is limited 
mainly to more demanding 
applications. These include 
locations with high air humidity, 
such as those found near to 
a laundry, and hot, humid 
climates – especially where 
there is a large difference 
in temperature between the 
compressor room and the air 
conditioned treatment room. 

Nevertheless, refrigeration 
drying is one of the most 
efficient drying processes 
and is recommended for 
high demand compressed 
air applications, such as in 
university clinics or large 
dental laboratories. One 
significant advantage is that 

none of the generated compressed air produced is 
required for regeneration. Another key benefit is that 
modern refrigeration dryers (Fig. 4) operate with very 
low pressure differentials making it possible to reduce 
maximum system pressure and therefore optimise 
energy consumption. A pressure reduction of just 0.5 bar 
reduces energy consumption by about three per cent 
of the compressor’s drive power. In addition, modern 
energy-saving refrigeration dryers, such as those 
from Kaeser, achieve further energy savings thanks to 
integrated cycling control, the core element of which is 
a highly effective thermal mass. This feature means that 
the dryer’s refrigeration compressor only needs to switch 
on once the heat capacity limit of the thermal mass is 
reached; so energy savings of up to 90 per cent are 
possible compared to dryers equipped with conventional 
continuous regulation.

Membrane drying – A process with limited 
uses

With membrane drying, the moisture contained in the 
compressed air permeates a membrane before being 
removed by a current of purge air. The effectiveness of the 
drying process is strongly dependent on ambient conditions. 
Thus – unlike with refrigeration drying – the reduction of 
the pressure dew point cannot be specifically defined. 
Most specialists recommend decentralised installation 
of membrane dryers (Fig. 5), either in sections of the 
compressed air system or directly at the point of use. This 
is particularly useful for applications with short operating 
times or if the dryer needs to be brought online rapidly 

– higher purge air losses occur as a result however. 
This is especially the case for dental applications that 
use a centralised compressor and dryer system: The 
compressor and dryer cycle turns on and off more 

frequently as the switch off pressure is 
always quickly reached.

When selecting a compressor, 
the volume of compressed air that 
will actually be available for the 
application needs to be carefully 
considered. This is defined as 
the compressor’s output less the 
amount of purge air that will be 
required. Under no circumstances 
should the duty cycle be the sole 
determining factor in the selection 
of the compressor. One should 
also consider that the drier the 
compressed air needs to be, the 
greater the amount of purged air 
that will be required to achieve the 
necessary quality. For example, 
a 35K reduction of the pressure 

Dental compressor with integrated “Seccomat” desiccant 
drier (right) and “Permanent Power System” (PPS).  A 

compact control unit regulates switching of the “PPS” via a 
4/2 way solenoid valve (left).

Compressed air refrigeration dryer with energy 
saving cycling control and thermal mass.




