Chemical Engineering 201 Fall 2005

Group 10

November 17, 2005

Problem Statement for Felder and Rousseau #6.13:
The latest weather report includes the following statement: “The temperature is 78°F, barometric pressure is 29.9 inches, and relative humidity is 87%.” From this information, estimate the mole fraction of water in the air and the dew point (°F), molal humidity, absolute humidity, and the percentage humidity in the air.

T = 78 °F = (78-32)/1.8 =      °C
P = 29.9 in Hg *                         =               mm Hg

1) Find mole fraction of water:





rh =               (100%) 


From Appendix B Table B.3: PH2O* (25.6°C) = 24.617 mm Hg



PH2O =  (PH2O*) *            =         mm Hg *                 =            mm Hg   


yH2O * P = PH2O 





yH2O =               =                                =  
2) Find the dew point (°F):


PH2O = 21.417 mm Hg = PH2O* (Tdewpoint) 


From Appendix B Table B.3: when PH2O* = 21.453, T = 23.3 °C

T = 23.3 °C =          °F

or

From Appendix B Table B.4


log10 PH2O* = A +             ; A = 8.10765, B = 1750.286, C = 235


T =                           - C =                           - 235 =          °C =             °F

3) Find the molal humidity:



  hm =                   =                                                =            mol H20/mol dry air
4) Find the absolute humidity:


ha =                             =                                                                        =            g H20/g dry air
5) Find the percentage humidity:



  hm* =                  =                                               =          mol H20/mol dry air




hp =          (100%) =                                                (100%) =            %
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