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To understand why condensation forms it is necessary to consider the following terms 
and rules. 
 

o Dew point is the temperature at which, air if further cooled, moisture would begin 
to condensate out of the air. 

 

o Relative humidity is the ratio of water actually in the air at a given temperature, 
to the quantity that could be held at that temperature if the air was saturated. 

 

o Absolute humidity is the actual weight of water carried in the air, expressed as 
grams per cubic metre (g/m3). 

 

o Condensation forms on a surface only when its temperature is at or below dew 
point. 

 

o Cabinet external surface temperatures are relative to internal operating 
temperature. 

 

o Cabinet surface temperatures are relative to the surrounding air temperature. 
 

o Heat is attracted to cold. 
 
When it Happens 
For example; a refrigerated display cabinet is in a room with an air temperature of 20oC 
and a relative humidity of 60%, the absolute humidity being 10.4 g/m3 and the dew point 
under these conditions being 12oC. 
The cabinet controller is set to 3oC and is operating at an internal temperature of 3-5oC, 
the surface temperature of the cabinet doors is 12.5oC. Under these conditions there will 
be no condensation on the door surfaces. 
If the controller is adjusted to a lower temperature of 2oC, this will lower the surface 
temperature of the doors, potentially below 12oC and dew point, resulting in the 
formation of condensation on the door surfaces. 
 
Why it Happens 
Because the warmer room air is drawn to its colder surfaces the external temperature of 
the cabinet is always maintained with a constant differential from that of the air. i.e if the 
room gets warmer, the cabinet external surface gets warmer by the same amount. 
As the air comes into contact with the cabinet it is cooled to the same temperature as its 
surface, whilst the moisture content of this air remains constant its relative humidity rises 
as a result of the fall in temperature. If the surface temperature is low enough, (below 
dew point for the room conditions), the relative humidity of the air in contact will exceed 
100%, (saturation point), causing the excess to be deposited as condensation. 
 
How it Happens 
Room temperature 20oC, relative humidity 60% = absolute humidity 10.4 g/m3. 
Cabinet set point reduced to 1oC so surface temperature falls to 11oC. 
Air in contact with cabinet surface falls to 11oC, can only hold 9.9 g/m3. 
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0.5 g/m3 of water from the air is deposited on the surface as condensation. 
If the conditions remain, condensation will continue to form as warm air continues to be 
drawn to the colder surface, eventually obscuring vision through the glass panels and 
accumulating to the point where droplets begin to form and run down vertical surfaces. 
 
 
Where does humidity come from? 
 

Air moisture levels within a building environment are dependent on a number of factors. 
 

Outside weather conditions 
o Windows/doors open to outside  
o Persons entering with moisture on clothing/shoes 
o Relative humidity is 90 to 95% on a rainy day 

 
Building construction 

o Modern building techniques and materials produce drier buildings 
o Old buildings can have naturally moist atmospheres 

 
Occupancy level 

o The human body emits moisture to the air through breathing and perspiration 
 
Activity 

o Any activities involving water or steam 
o Physical exertion by persons in the room 

 
Machinery and equipment 

o Machines or appliances emitting water vapour/steam, examples are: 
o Cooking appliances 
o Hot serverys 
o Dishwashers/glass washers 
o Water boilers 
o Beverage machines 
o Refrigerators/freezers 

 
Ventilation 

o Forced ventilation (extraction) will remove moisture from cooking etc 
o Intake ventilation can increase moisture levels if fed from an external source 
o Warmer inside than outside, moisture will be drawn out through static ventilation 
o Cooler inside than outside, moisture is drawn in through static ventilation 
o Air currents between source of steam and vent, open window or extractor carry 

moisture across a room, condensing on any cold surface in the path 
 
 

How to combat condensation 
 

This can sometimes be a trial and error exercise but this information should help as a 
guide in identifying the source. 
 

o Consider how any of the factors above may be having an effect on the display 
cabinet and take whatever action is reasonable to reduce moisture levels. 
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o Try setting the controller to a slightly higher temperature to increase the cabinet 
surface temperature. 

 
o If a source of moisture cannot be eliminated or the room has a naturally high 

humidity, the use of a portable dehumidifier may be necessary. 
 


