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2008b(9): What is humidity and how can it be measured? 
General: Humidity is a measure of the moisture or dampness of a gas, usually 
air.  
It may be expressed in two ways; 

- the first is absolute humidity: 
o absolute humidity is the mass of water vapor actually present 

per unit volume of gas or air 
- the second way of measuring humidity, relative humidity, is a 

comparative method: 
o relative humidity is the actual amount of water vapor present in 

the air or in a gas, divided by the amount necessary for 
saturation at the same temperature and pressure; expressed as 
a percentage. This can be expressed as: 
 relative humidity = absolute humidity (actual) in the gas x 

100 
   absolute humidity (saturated) at that 
temp 
 

The absolute humidity is independent of temperature while relative humidity is 
temperature dependent  
 
A saturated gas is a gas that contains the maximal amount of water vapour that 
is possible at that temperature 
 
Measurement of Humidity: 

- most instruments measure humidity as relative humidity 
- measured by instruments called hygrometers 
- hair hygrometer: 

o gives a direct reading of relative humidity 
o relies on the principle that a hair gets longer as the humidity 

rises and the hair controls a pointer moving over a scale 
o simple method 
o works best over relative humidites over 30 – 90% 

- wet & dry bulb hygrometer: 
o consists of two thermometers 
o one thermometer measures the true ambient temperature and 

the other measures a lower temperature due to the cooling 
effect of evaporation of water from the wick surrounding the bulb 
and consequent loss of latent heat of vapourisation 

o the difference between the temperature registered between the 
two thermometers, ΔT, is related to the rate of evaporation of 
water which in turns depends on the ambient humidity 

o by using a set of tables it is possible to obtain relative humidity 
from this temperature difference 

o accurate readings require sufficient air movement in the vicinity 
of the wet bulb 
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- Regnault’s hygrometer 
o also called a dewpoint hygrometer 
o is a more accurate instrument for measuring humidity 
o consists of a silver tube which contains diethyl ether 
o the temperature of the ether is monitored with a thermometer 
o silver has a high thermal conductivity so the temperature 

immediately adjacent to the outside of the tube is the same as 
the temperature on the inside in the ether 

o a gas flow over the top of the tube leads to continued 
evaporation of the ether causing cooling 

o the temperature of the silver tube continues to drop as the ether 
continues to evaporate  

o finally a dew appears on the outside of the tube 
o the temperature at which this dew first appears is the dewpoint 
o at this dewpoint the air layer on the outside of the tube has just 

become fully saturated with water vapour and dew now forms 
o relative humidity may be deduced from the dew point as follows: 
 

Relative humidity = actual vapour pressure    =   SVP at dew point 
            SVP at that temp    SVP at ambient temperature 
 

o from a knowledge of the dew point and the saturated vapour 
pressures, which can be obtained from tables, both the relative 
and absolute humidites can be calculated at the temperature 
required 

- absolute humidity can also be measured by transducers, which are of 
two main types depending on the change either in electrical resistance 
or capacitance of a substance when it absorbs water vapour from the 
atmosphere 

- humidity can also be measured by a mass spectrometer or by a light 
absorption technique using ultraviolet light  

  


