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E Q U A T I O N S  R E L A T I N G  T H E  M A X I M U M  H U M I D I T Y  

OF A I R  TO I T S  A D I A B A T I C - S A T U R A T I O N  T E M P E R A T U R E  

Y a .  S. O p m a n  

In developing mathemat ica l  models  of hea t -  and m a s s - t r a n s f e r  apparatus  (e. g . ,  des icca tors )  it often 
becomes  n e c e s s a r y  to use the relat ion between the humidity of sa tura ted  a i r  d s and its ad iabat ic -sa tura t ion  
t empera tu re  Cwet-bulb" temperature} t M. 

The value of d s is determined uniquely by the value of tM, e i ther  according  to the enthalpy--humidity 
d iagram or  f rom respect ive  humidity tables.  The use of d iscre te  t M and d s values leads to difficulties, 
however,  when mathemat ica l  models  of complex p r o c e s s e s  are  analyzed by simulation on digital computers .  

For  this reason,  it is worthwhile in such cases  to replace the collection of d iscre te  values of in te r -  
dependent p a r a m e t e r s  by an approximated functional relation. 

Various approximations to the nonl inear  relat ion d s = d s (tM) have led to an exponential equation of the 

d s = exp (a § bt~ + ct~) 

kind as the mos t  suitable for  a sufficiently wide and pract ica l  range of values.  

A mathemat ica l  p rocess ing  of tabulated data has yielded the following equations for~the humidity of 
sa turated air :  within the range of t M f rom 10~ to 50~ 

d s = exp (0.601 -}- 0 . 0 2 9 6 ~ -  53.8.10-~/~), (1) 

and within the range of t M f rom 50 to 80~ 

d s = exp (1.157+3.83. lO-~t~, + 60.9. lO-6t~) (2) 

These equations cover  the range of a ir  humidity f rom 8 to 572 g a g  under a ba rome t r i c  p r e s s u r e  of 
745 mm Hg. 

This approximation of the ds(tM) function ensures  a relat ive e r r o r  within 0.3% if Eq. (1) is used, and 
within 0.5% if Eq. (2) is used. 

N O T A T I O N  

d s is the humidity of sa tura ted  air ,  g a g ;  
t M is the a i r  t empera tu re  at adiabatic saturation,  ~ 
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