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Implications:

Moist air has a higher “virtual” temperature than dry air. 
This means that moist air is less dense than dry air.

Simple explanation:

In moist air, water molecules (Molecular weight =18) replace 
air molecules (N2 MW = 28, O2 MW = 32), so volume of moist 
air has less mass than equivalent volume of dry air.



Why do we use Virtual Temperature?

 In a moist atmosphere, we must 
compare the virtual temperature of a 
parcel and its environment.



فرآیندىای تک فشاری برای ىوای نمناک

Isobaric processes take place in moist air 
whenever a sample is cooled or warmed at 
constant pressure.

Isobaric processes may occur under special condition 
and we shall now consider three of these which lead 
to the following temperatures:



A change in relative humidity can be brought about 
in two primary ways:

1. by changing the air’s water vapor content

2. by changing the air temperature
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Isobaric Cooling:  Dew Point Temperature (Td)

Definition: Temperature at which saturation (with respect to liquid 
water) is reached when an unsaturated moist air parcel is cooled at 
constant pressure

• Parcel is a closed system
• Mass of water vapor and

dry air are constant

• Isobaric transformation

• Total pressure (p) constant
• Vapor pressure (e) constant 
• Mixing ratio (r) constant

• Saturation vapor pressure (es) and
saturation mixing ratio (rs) change
since they are both functions of
the temperature

Moist Air Parameters during Processes

Temperature

T2 T1

es1

V
a

p
o
r 

p
re

ss
u

re

Td

Temperature Cools: T1 → T2

es2 e

es (T)

6











دمای نقطو شبنم          



.

Dew point temperature is defined as the
temperature to which the air would have to cool 
(at constant pressure and constant 
water vapor content) in order to reach saturation. 



Isobaric Cooling:  Dew Point Temperature (Td)

• Such a process regularly occurs

• Radiational cooling near surface
• Often occurs at night (no solar heating)
• Can occur at ground level (dew) or through a layer (fog)

Moist Air Parameters during Processes
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wet-bulb temperature         دمای تر

Meteorologists commonly measure humidity by 

measuring the wet-bulb temperature.

(the evaporation requires heat, which is supplied 

by the air parcel).



Adiabatic Isobaric Process:  Wet-Bulb Temperature (Tw)

Definition: Temperature at which saturation (with respect to liquid 
water) is reached when an unsaturated moist air parcel is cooled by 
the evaporation of liquid water

Moist Air Parameters during Processes
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• Such a process regularly occurs

• Evaporational cooling occurs near the surface during light rain
• The temperature often feels colder when its raining → It is! 



Equivalent Temperature       دمای ىم ارز

Another isobaric process take place for 
moist air, if the water in the sample 
condenses at constant pressure.

The temperature reached when all the 
water vapour in a sample has condensed 
is called the equivalent temperature.



فرآیندىای بی دررو ىوای اشباع شده
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     فرآیند بی دررو وار
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Since drs < 0,   increases for a pseudoadiabatic process.
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