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Example problem: 

 

 

Some definitions on vapor air mixing 

Relative humidity, =
𝑚𝑣

𝑚𝑔
 , 

Specific humidity, 𝜔 =
𝑚𝑣

𝑚𝑎
 

where  

mv: the vapor mass 

mg: the maximum vapor mass be able contained by the air at its existing temperature 

ma; air mass 
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Using the ideal gas relation and recognizing that volume and temperature are shared by both vapor and air, 

we will have; 

𝑚𝑣 =
𝑃𝑣𝑉

𝑅𝑣𝑇
 and 𝑚𝑎 =

𝑃𝑎𝑉

𝑅𝑎𝑇
 

Evaluating for specific humidity for Ra = 287 J/kgK and Rv = 461 J/kgK 

 

𝜔 =
𝑃𝑣𝑉

𝑅𝑣𝑇

𝑅𝑎𝑇

𝑃𝑎𝑉
=
𝑅𝑎
𝑅𝑣

𝑃𝑣
𝑃𝑎
= 0.622

𝑃𝑣
𝑃𝑎
=
0.622𝑥𝑃𝑣
𝑃 − 𝑃𝑣

 

 

Since RH is also defined as 𝑅𝐻 =
𝑃𝑣

𝑃𝑠𝑎𝑡@𝑇
, then 

 

𝜔 =
0.622𝑥𝑅𝐻𝑥𝑃𝑠𝑎𝑡@𝑇

𝑃 − 𝑃𝑠𝑎𝑡@𝑇
 

 

Obtaining RH, 

 

𝑅𝐻 =
𝜔𝑥𝑃

(0.622 + 𝜔)𝑃𝑠𝑎𝑡@𝑇
 

 

 


