
Phys-08B9 What is humidity and how can it be measured? 
 
Background 
 
Humidity is a measure of amount of water vapour in gas (e.g. air) 
 
There are several forms of humidity: 

- Absolute humidity = mass of water vapour per volume of gas (unit: kg/m3) 
- Relative humidity = absolute humidity of gas / absolute humidity of gas fully 

saturated with water vapour at same temperature (unit: dimensionless) 
- Relative humidity can also be defined as water vapour pressure / saturated 

water vapour pressure 
 
∴ absolute humidity is temperature independent whereas relative humidity varies 
with temperature 
 
e.g. absolute humidity of air fully saturated with water vapour: 
@ 20 ºC = 18 mg/L  (20 mmHg) 
@ 37 ºC = 44 mg/L  (47 mmHg) 
 
Instrument that measures humidity = hygrometer 
 
Generally, humidity is difficult to accurately measure 
 
Humidity may be measured using a number of different hygrometers: 

- hair hygrometer  
- wet and dry bulb hygrometer 
- Regnault’s hygrometer 
- Electrical transducers 

 
Hair hygrometer 
 

 
 
Use = measures relative humidity 
 
Set-up 

- hair attached to weight and spool 
- spool attached to meter hand 
- when relative humidity increases, hair lengthens, meter hand turns 

 



Wet and Dry Bulb Hygrometer (Psychrometer) 
 
Use = measures relative humidity 
 
Set-up 

- Two thermometers 
- Dry thermometer measures ambient temperature 
- Wet thermometer kept moist with distilled water attached to wick 
- Evaporation of water from wick lowers temperature of wet thermometer 
- Greater the humidity ! less water evaporate from wet thermometer ! 

smaller difference in temperature between wet and dry bulbs 
- Knowing the ambient temperature and temp difference between two 

thermometers ! can look up relative humidity from reference table 
 
Regnault’s Hygrometer 
 
Use = measures both absolute and relative humidity 
 
Set-up 

- shiny plate at precisely known temperature 
- temperature of plate reduced (e.g. with evaporation of ether) and observed 

when condensation first occurs 
- this is the dew point ! can be used to derive water content (∴ absolute 

humidity) 
- use thermometer and table to determine relative humidity at temperature of 

interest 
 
Electrical Transducers 
 
Metals where its capacitance or resistance varies with humidity 
This may be measured ! calculate humidity 
 
Importance of Humidity in Anaesthetic Circuit 
 
Keeping the anaesthetic circuit humid is important because: 
(1) prevent heat loss – water has very high latent heat of vapourisation (2.4 MJ/kg) 
(2) prevent water loss 
(3) maintain mucociliary function 
(4) encourage mucous flow and avoid crusting of airway secretions 
 
Examiner’s comments – 53% of candidates passed this question 
 
The minimum requirement for a pass mark was an adequate definition of humidity 
and a brief description of two methods of its measurement. Candidates were 
expected to be able to define absolute and relative humidity, extra marks were 
awarded for an explanation of the influence of temperature on humidity and for 
the provision of the humidity of fully saturated air at 20 and 37 degrees.  
 
A common error was the description of absolute humidity as a pressure, rather than as 
mass of water vapour /volume of air. Successful candidates could in general describe 



hair hygrometers, wet and dry bulb hygrometers and Regnault's hygrometer. 
Extra marks were awarded for a description of the relative merits of these 
techniques and for descriptions of other methods for measuring absolute humidity 
(such as electrical transducers / mass spectrometry). However, no marks were 
awarded for descriptions of humidifiers, or for discussion on the environmental or 
clinical consequences of high or low humidity. 
 


