
 

 

 

 

 

 

 

 

 

 

                       

                      

              

                  

                                  

            

                 



Air–water vapor mixture 

At temperatures below the critical temperature, the gas phase of a substance is 

frequently referred to as a vapor. The term vapor implies a gaseous state that is close 

to the saturation region of the substance, raising the possibility of condensation 

during a process. 

The air–water vapor mixture is the most commonly encountered gas–vapor mixture 

in practice. The primary application area of air–water vapor mixtures is air-

conditioning. 

Air is a mixture of nitrogen, oxygen, and small amounts of some other gases. Air in 

the atmosphere normally contains some water vapor (or moisture) and is referred to 

as atmospheric air. By contrast, air that contains no water vapor is called dry air. It 

is often convenient to treat air as a mixture of water vapor and dry air since the 

composition of dry air remains relatively constant, but the amount of water vapor 

changes as a result of condensation and evaporation from oceans, lakes, rivers, 

showers, and even the human body. Although the amount of water vapor in the air 

is small, it plays a major role in human comfort. Therefore, it is an important 

consideration in air-conditioning applications. 

Specific humidity 

The amount of water vapor in the air can be specified in various ways. Probably the 

most logical way is to specify directly the mass of water vapor present in a unit mass 

of dry air. This is called absolute or specific humidity (also called humidity ratio) 

and is denoted by ω: 

 



 Consider 1 kg of dry air. By definition, dry air contains no water vapor, and thus its 

specific humidity is zero. Now let us add some water vapor to this dry air. The 

specific humidity will increase. As more vapor or moisture is added, the specific 

humidity will keep increasing until the air can hold no more moisture. At this point, 

the air is said to be saturated with moisture, and it is called saturated air. Any 

moisture introduced into saturated air will condense.  

Relative humidity 

The amount of moisture in the air has a definite effect on how comfortable we feel 

in an environment. However, the comfort level depends more on the amount of 

moisture the air holds (mv) relative to the maximum amount of moisture the air can 

hold at the same temperature (mg). The ratio of these two quantities is called the 

relative humidity ϕ: 

 

 The relative humidity ranges from 0 for dry air to 1 for saturated air. Note that the 

amount of moisture air can hold depends on its temperature. Therefore, the relative 

humidity of air changes with temperature even when its specific humidity remains 

constant. 

Dew-point temperature 

If you live in a humid area, you are probably used to waking up most summer 

mornings and finding the grass wet. You know it did not rain the night before. So 

what happened? Well, the excess moisture in the air simply condensed on the cool 

surfaces, forming what we call dew. In summer, a considerable amount of water 

vaporizes during the day. As the temperature falls during the night, so does the 

“moisture capacity” of air, which is the maximum amount of moisture air can hold.  



The dew-point temperature Tdp is defined as the temperature at which condensation 

begins when the air is cooled at constant pressure.  

 

Wet-bulb and dry-bulb temperatures 

The humidity of air–water vapor mixtures has traditionally been measured with a 

device called a psychrometer, which uses the flow of air past wet-bulb and dry-bulb 

thermometers. 

 The bulb of the wet-bulb thermometer is covered with a cotton wick saturated with 

water. The dry-bulb thermometer is used simply to measure the temperature of the 

air. 

 

Psychrometric charts 

The state of the atmospheric air at a specified pressure is completely specified by 

two independent intensive properties. The rest of the properties can be calculated 

easily from the previous relations. The sizing of a typical air-conditioning system 

involves numerous such calculations, which may eventually get on the nerves of 



even the most patient engineers. Therefore, there is clear motivation to computerize 

calculations or to do these calculations once and to present the data in the form of 

easily readable charts. Such charts are called psychrometric charts, and they are used 

extensively in air-conditioning applications.  

 

Maintaining a living space or an industrial facility at the desired temperature and 

humidity requires some processes called air-conditioning processes. These processes 

include simple heating (raising the temperature), simple cooling (lowering the 

temperature), humidifying (adding moisture), and dehumidifying (removing 

moisture). Sometimes two or more of these processes are needed to bring the air to 

a desired temperature and humidity level. Various air-conditioning processes are 

illustrated on the psychrometric chart in Fig. 1. Notice that simple heating and 

cooling processes appear as horizontal lines on this chart since the moisture content 



of the air remains constant (v 5 constant) during these processes. Air is commonly 

heated and humidified in winter and cooled and dehumidified in summer. Notice 

how these processes appear on the psychrometric chart. 

 

 

 

 

 

 

 


