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Chapter O. Mixing Ratios. The mixing ratio of vapor to dry air is defined as

m

where m, and m, are respectively the masses of vapor and dry air in a volume of moist air.

The following equations will be helpful for us at this time.
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Write the ideal gas laws (8) and (9) with the densities on the left side.
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Since the dry air and vapor exist in the same volume 7, the densities are p, =—% and p, = VV

Therefore, m, = p,V and m, = p,J'. Remember that v as a subscript refers to vapor and the upper-
case V' is the volume. The above equations lead to the following.

¢ e
_mv_va_&_RvT s r—RV s r—iﬁ
my PV py Pa Py Py R,
R, T R,
R, M
From (6) |&¢ = =% =—~|,
R M,
e R, e
r=——=% = r=—¢
pd Rv pd

To emphasize that the mixing ratio is for the vapor, we can add the subscript v for vapor.
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This equation give us the mixing ratio in terms of the partial pressures ¢ and p, .

Michael J. Ruiz, Creative Commons Attribution-NonCommercial 4.0 International License


https://www.doctorphys.com/
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Now we consider the mixing ratio in terms of the vapor pressure and total pressures. Since the total
pressure of the moist air is equal to the sum of the dry-air partial pressure and vapor partial pressure,
we have our earlier equation

(7)|p=p, Te|

The partial pressure of the dry aisisthen p, =p—e.
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We can substitute p—e for p, inr, = £€ and obtain r, = c.
P p—e
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A very common notation for mixing ratio is w, where w stands for water. Other authors prefer r to
avoid the clash when w is employed for vertical wind speed. Still other authors follow standards set
by classic texts where w has been the notation for years. | use r in this course following the Glossary
of the American Meteorological Society. But | do use w in my aviation thermodynamics course.

Michael J. Ruiz, Creative Commons Attribution-NonCommercial 4.0 International License


https://glossary.ametsoc.org/wiki/mixing-ratio/
https://glossary.ametsoc.org/wiki/mixing-ratio/

