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 The psychrometry is that branch of engineering science,

which deals with the study of moist air i.e. dry air mixed

with water vapour or humidity.

 It also includes the study of behaviour of dry air and water

vapour mixture under various sets of conditions.

 Though the earths atmosphere is a mixture of gases

including nitrogen, oxygen, argon and carbon dioxide,

yet for the purpose of psychrometry, it is considered to

be a mixture of dry air and water vapour only.
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 Dry air

 Moist air

 Saturated air

 Dry bulb temperature

 Wet bulb temperature

 Dew point temperature

 Wet bulb depression

 Dew point depression

 Specific humididty

 Degree of saturation

 Absolute humidity

 Relative humidity

 Enathalpy
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 Dry air: The dry air is considered as a mixture of

nitrogen and oxygen neglecting the small percentages of

other gases. The volumetric composition of air is 79%

nitrogen and 21% oxygen and the molecular weight of

dry air is taken as 29 approximately.

 Moist air: It is a mixture of dry air and water vapour.

The quantity of water vapour present in the air depends

upon the temperature of air and its quantity may change

from zero to maximum.
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 Water vapour: The water vapour present in air is

known as moisture and its quantity on air is known an

important factor in all air conditioning systems.

 Saturated air: The mixture of air and water vapour at a

given temperature is said to be saturated when it contains

maximum amount of water vapour that it can hold. If the

temperature of mixture of air and water vapour is above

the saturation temperature of the water vapour, the

vapour is called superheated vapour.
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 Dry Bulb temperature: The temperature of air measured by ordinary

thermometer is called as dry bulb temperature.

 Wet bulb temperature: The temperature measured by the thermometer

when is bulb is covered with wet cloth and is exposed to a current of moving air

is known as wet bulb temperature.

 The difference between the wet bulb temperature and dry bulb temperature is

known as wet bulb depression. Wet bulb depression becomes zero when the air

is fully saturated.

 Dew point temperature: The temperature of the air is reduced by continuous

cooling than the water vapour in the air will start condensing at a particular

temperature. The temperature at which the condensing starts is known as dew

point temperature.

 The difference between the dry bulb temperature and dew point temperature is

known as dew point depression.
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 Specific humidity (humidity ratio): It is the mass of water vapour

present per kg of dry air. It is given in kg per kg of dry air.

 Absolute humidity: The weight of water vapour in unit volume of air

is known as absolute humidity.

 Relative Hummidity: The relative humidity is defined as the ratio of

actual mass of a water vapour in a given volume to the mass of water

apour if the air is saturated at the same temperature.

 Degree of saturation: The degree of saturation is defined as the ratio

of mass of water vapour associated with unit mass of dry air to mass of

water vapour associated with unit mass of dry air saturated at the same

temperature.
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 Sensible heat of air: The quantity of heat which can be measured

by measuring the dry bulb temperature of air is known as sensible

heat.

 Total heat: The total heat of the humid air is the sum of the

sensible heat of the dry air and sensible and latent heat of the water

vapour associated with the dry air.

 Humid specific volume: The volume of the mixture per kg of

dry air in the mixture, expressed in cubic meters, is known as

humid specific volume.
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 The equipments used for measuring the dry bulb temperature and

wet bulb temperature simultaneously is known as psychrometer.

 The different types of psychrometers used are described below.

 Laboratory psychrometer

 Sling psychrometer

 Aspirating psychrometer

 Continous recording psychrometer
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Laboratory psychrometer

This is a simplest type of

psychrometer as shown in

Fig. this type of

psychrometer is generally

hung on the wall which

always reads the dry bulb

and wet bulb temperatures

of the surrounding air.
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Sling psychrometer
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Aspirating Psychrometer



13

Psychrometric relations

Sl. No Psychrometric term Equation 

1 Specific humidity

2 Relative humidity

3 Degree of saturation

4 Pressure of water vapour

5 Enthalpy

6 Absolute humidity
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Psychrometric chart

 It is a graphical representation of various

thermodynamic properties of moist air.

 The psychrometric chart is very useful for

finding out the properties of air (which

are required in the fied of air

conditioning) and eliminate lot of

calculations.

 There is a slight variation in the charts

prepared by different air conditioning

manufactures but basically they are all

alike.

 The psychrometric chart is normally

drawn for standard atmospheric pressure

of 760mm of Hg (or 1.01325 bar).
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 Dry bulb temp lines

 Wet bulb temp lines 

 Dew point temp lines 

 Relative humidity curve

 Humidity ratio lines

 Absolute humidity lines

 Specific volume lines



19



20



21



22



23



24



25



26



PSYCHROMETRIC PROCESSES

 Sensible heating

 Sensible cooling

 Humidification and dehumidification

 Cooling and dehumidificaton

 Heating and humidification

 Adiabatic mixing of air streams



Sensible Heating



Sensible Heating



Sensible Cooling



Sensible Cooling



Humidification and Dehumidification

LH = (h2 – h1) = hfg (W2 – W1) LH = (h1 – h2) = hfg (W1 – W2)



Cooling and Dehumidification



Heating and Humidificaton



Mixing of air streams







Use of Psychrometric Chart to 
Evaluate Complex Air-Conditioning 

Processes

38



Sensible heating or cooling
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 A psychrometric process that involves the increase or

decrease in the temperature of air without changing its

humidity ratio

 Example: passing moist air over a room space heater and of 

kiln air over the heating coils

Thermal energy required ,



Heating and Humidifying

40

 a psychrometric process that involves the simultaneous increase 

in both the dry bulb temperature and humidity ratio of the air



Cooling and Dehumidifying
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 a psychrometric process that involves the removal of water 

from the air as the air temperature falls below the dew point 

temperature



Adiabatic/Evaporative Cooling
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 a psychrometric process that involves the cooling of air 

without heat loss or gain

 Sensible heat lost by the air is converted to latent heat in the 

added water vapor

1

2



Mixing of Moist Air Stream
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 A psychrometric process that involves no net heat loss or gain 

during the mixing of two air streams

 Represented by a straight line divided in inverse proportion to 

the weights of the individual air quantities

1

3

2
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 drying process can be described on 

the psychrometric chart as an 

adiabatic saturation process

 The heat of evaporation required to 

dry the product is supplied only by 

the drying air; no transfer of heat 

occurs due to conduction or 

radiation from the surroundings



THANK YOU 
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