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DRY AND ATMOSPHERIC AIR

Atmospheric air: Air in the atmosphere containing 

some water vapor (or moisture).

Dry air: Air that contains no water vapor.

Water vapor in the air plays a major role in human 

comfort. Therefore, it is an important consideration 

in air-conditioning applications.

Water vapor in air behaves as if it existed alone 

and obeys the ideal-gas relation Pv = RT. Then the 

atmospheric air can be treated as an ideal-gas 

mixture:

Pa Partial pressure of dry air

Pv Partial pressure of vapor (vapor pressure)
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h = h(T ) since water 

vapor is an ideal gas

For water

hg = 2500.9 kJ/kg at 0°C 

cp,avg = 1.82 kJ/kg · °C at 10 to 50°C range
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SPECIFIC AND RELATIVE HUMIDITY OF AIR

Absolute or specific humidity 

(humidity ratio): The mass of water 

vapor present in a unit mass of dry air. 

Saturated air: The air saturated with 

moisture.

Relative humidity: The ratio of the 

amount of moisture the air holds (mv) to the 

maximum amount of moisture the air can 

hold at the same temperature (mg).
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What is the relative humidity 

of dry air and saturated air?

In most practical applications, the 

amount of dry air in the air–

water-vapor mixture remains 

constant, but the amount of water 

vapor changes. 

Therefore, the enthalpy of 

atmospheric air is expressed per 

unit mass of dry air.

Dry-bulb temperature:

The ordinary temperature 

of atmospheric air.
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DEW-POINT 

TEMPERATURE

Dew-point temperature Tdp:

The temperature at which 

condensation begins when the air 

is cooled at constant pressure 

(i.e., the saturation temperature of 

water corresponding to the vapor 

pressure.)
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ADIABATIC SATURATION AND 

WET-BULB TEMPERATURES

The specific humidity (and relative humidity) of 

air can be determined from these equations by 

measuring the pressure and temperature of air 

at the inlet and the exit of an adiabatic saturator.
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The adiabatic 

saturation process is 

not practical. To 

determine the absolute 

and relative humidity of 

air, a more practical 

approach is to use a 

thermometer whose 

bulb is covered with a 

cotton wick saturated 

with water and to blow 

air over the wick. 

The temperature 

measured is the wet-

bulb temperature Twb

and it is commonly 

used in A-C 

applications.

For air–water vapor mixtures at atmospheric 

pressure, Twb is approximately equal to the 

adiabatic saturation temperature.

Sling psychrometer
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THE PSYCHROMETRIC CHART
Psychrometric charts: Present moist air properties in a convenient form. They are 

used extensively in A-C applications. The psychrometric chart serves as a valuable aid 

in visualizing the A-C processes such as heating, cooling, and humidification. 


