Solution 1.28

Change T from 40°C to 313 K. Dalton’s law of partial pressures is
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where, from Table A-4, Rair = 287 and Rwater = 461 m2/(32-K). Meanwhile, from Table A-5, at
40°C, the vapor pressure of saturated (100% humid) water is 7375 Pa, whence the partial

pressure of the air is pa =1 atm — pw = 101350 — 7375 = 93975 Pa.
Solving for the mixture density, we obtain
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By comparison, the density of dry air for the same conditions is

pdryair -

p 101350 kg
= 0 113 2
RT 287(313) m?®

Thus, at 40°C, wet, 100% humidity, air is lighter than dry air, by about 2.7%.
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