
Chapter 2.5

Humidity measures

i.e. psychrometry



Using gas law for the perfect gases
• The pressure in the room is p=1.01325bar, if it 

is the standard sea level atmospheric pressure 

• Given this total pressure, what is the partial 

pressure of oxygen and nitrogen?

• pV=mRT

• p=pressure, V=volume, m=mass, R=specific 

gas constant, T=temperature

• Remember use SI units

• p [N/m2, i.e. kgms-2m-2 = kgms-2], V [m3], m 

[kg], R [Jkg-1K-1 = kgm2s-2kg-1K-1 = m2s-2K-1], T 

[K]



To finish it off…

• pO2 = (8314/32)(293)mO2/V

• pN2 = (8314/28)(293)mN2/V

• pO2 + pN2 = 101325 Pa

• mN2/mO2 = 0.767/0.233

• Divide second by first and substitute:

pN2/pO2=(32/28)(0.767/0.233)=3.76

Which strangely is the same as VN2/VO2



Hygrometry (or Psychrometry)

Study of atmospheric air i.e. air and water vapour 

mixtures.

This is relevant to air conditioning plant, and cooling 

tower analysis.

The level of humidity is defined by 3 measures:

specific humidity

relative humidity

dew point 



Step 2: Specific humidity, :

The ratio of mass of water vapour to air in a given 

volume, V.

v

v

/ Vm

/ Vm

( ai r ) m

( vapour ) m
ω

s

a

a

s

a

s  =  =  = 

The last step is due to ms/V = 1/vs also ma/V = 1/va 



Specific humidity and pressure

It is useful to define specific humidity in terms of 

partial pressure.  Water vapour can be regarded 

as an ideal gas when the partial pressure is below 

about 20 kPa (corresponding to ps for 60C). If 

both are treated as perfect gases, then:

Where R is specific gas 

constant (i.e. kJ/kgK) 

and subscript is a=air, 

s=vapour

hence



Derivation of omega

Since Ra is 287 J/kg.K and Rs is 461 J/kg.K and 
Patmos = Pa + Ps , this equation becomes:



Relative Humidity φ

ps = partial pressure of water vapour – this 

notation subscript only used in air conditioning –

otherwise subscript means saturation condition

pg = partial pressure of vapour if the mixture is 

saturated at the temperature T of the mixture – this 

notation only used for air conditioning.



Table showing p-s


