
Sensible Heat Factor 

The Sensible Heat Ratio - SHR - express the ratio between the sensible heat load and the total 
heat load and can be expressed as: 

SHR = qs / qt      

       =  qs / (qs + ql)                                                (1) 

where 

SHR = sensible heat ratio (ratio of sensible heat load to total heat load) 

qs = sensible heat load (kW, Btu/hr) 

qt = total heat load - sensible heat and latent heat (kW, Btu/hr) 

ql = latent heat load (kW, Btu/hr) 

For an air flow (1) can be modified to: 

SHR = cp (to - ti) / (ho - hi)                                              (2) 

where 

cp = specific heat air (1.005 kJ/kgoC, 0.240 Btu/lboF) 

to = outlet air temperature (oC, oF) 

ti = inlet air temperature (oC, oF) 

ho = outlet moist air enthalpy (kJ/kg, Btu/lb) 

hi = inlet moist air enthalpy (kJ/kg, Btu/lb) 

 

3 Heating Load Calculation 

The heat loss is divided into two groups: 

(i) the heat transmission losses through the confining walls, floor, ceiling, 

glass, or other surfaces, and 

(ii) the infiltration losses through cracks and openings, or heat required to 

warm outdoor air used for ventilation. 

As a basis for design, the most unfavourable but economical combination of 

temperature and wind speed is chosen. The wind speed has great effect on 
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high infiltration loss and on outside surface resistance in conduction heat 

transfer. 

Normally, the heating load is estimated for winter design temperature 

usually occurring at night, therefore, internal heat gain is neglected except 

for theaters, assembly halls, industrial plant and commercial buildings. 

Internal heat gain is the sensible and latent heat emitted within an internal 

space by the occupants, lighting, electric motors, electronic equipment, etc. 

  

3.1 Heat Transmission Loss 

Heat loss by conduction and convection heat transfer through any surface 

is given by: 

 (2) 

where Q = heat transfer through walls, roof, glass, etc. 

A = surface areas 

U = air-to-air heat transfer coefficient 

Ti = indoor air temperature 

To = outdoor air temperature 

Heat transfer through basement walls and floors to the ground depends on: 

(i) difference between room air temperature and ground 

temperature/outdoor air temperature, 

(ii) materials of walls and floor of the basement, and 

(iii) conductivity of the surrounding earth. 

These portion of heat transmission is neglected in Hong Kong because of 

the fact that the weather in winter is not so severe and the values are very 

small in comparison with other forms of heat transmission. 

  



3.2 Infiltration and Ventilation Loss 

The heat loss due to infiltration and controlled natural ventilation is 

divided into sensible and latent losses. 

  

3.2.1 Sensible Heat Loss, Qsb 

The energy associated with having to raise the temperature of infiltrating 

or ventilating air up to indoor air temperature is the sensible heat loss 

which is estimated by: 

 (3) 

where r = air density 

V = volumetric air flow rate 

Cpa = specific heat capacity of air at constant pressure 

Ti = indoor air temperature 

To = outdoor air temperature 

  

3.2.2 Latent Heat Loss, Qla 

The energy quantity associated with net loss of moisture from the space is 

latent heat loss which is given by: 

 (4) 

where r = air density 

V = volumetric air flow rate 

wi = humidity ratio of indoor air 



wo = humidity ratio of outdoor air 

hfg = latent heat of evaporation at indoor air temperature 

 

Simple cases of Cooling and Dehumidificaton 

What is Dehumidification? 

The process in which the moisture or water vapor or the humidity is 

removed from the air keeping its dry bulb (DB) temperature constant is 

called as the dehumidification process. This process is represented by a 

straight vertical line on the psychrometric chart starting from the initial 

value of relative humidity, extending downwards and ending at the final 

value of the relative humidity. Like the pure humidification process, in 

actual practice the pure dehumidification process is not possible, since the 

dehumidification is always accompanied by cooling or heating of the air. 

Dehumidification process along with cooling or heating is used in number 

of air conditioning applications. Let us see how these processes are 

obtained and how they are represented on the psychrometric chart. 

This article describes psychrometric processes like dehumidification, 

cooling and dehumidification, and heating and dehumidification. The article 

describes how these processes are achieved and how they are represented 

on the psychrometric chart. 

Cooling and Dehumidification Process 

The process in which the air is cooled sensibly and at the same time the 

moisture is removed from it is called as cooling and dehumidification 

process. Cooling and dehumidification process is obtained when the air at 

the given dry bulb and dew point (DP) temperature is cooled below the 

dew point temperature. 

Let us understand the cooling and dehumidification process in more 

details. When the air comes in contact with the cooling coil that is 

maintained at the temperature below its dew point temperature, its DB 

temperature starts reducing. The process of cooling continues and at some 

point it reaches the value of dew point temperature of the air. At this point 

the water vapor within the air starts getting converted into the dew 



particles due to which the dew is formed on the surface of the cooling and 

the moisture content of the air reduces thereby reducing its humidity level. 

Thus when the air is cooled below its dew point temperature, there is 

cooling as well as dehumidification of air. 

The cooling and dehumidification process is most widely used air 

conditioning application. It is used in all types of window, split, packaged 

and central air conditioning systems for producing the comfort conditions 

inside the space to be cooled. In the window and split air conditioners the 

evaporator coil or cooling coil is maintained at temperature lower than the 

dew point temperature of the room air or the atmospheric air by the cool 

refrigerant passing through it. When the room air passes over this coil its 

DB temperature reduces and at the same time moisture is also removed 

since the air is cooled below its DP temperature. The dew formed on the 

cooling coil is removed out by small tubing. In the central air conditioning 

systems the cooling coil is cooled by the refrigerant or the chilled water. 

When the room air passes over this coil, it gets cooled and dehumidified. 

  

 In the general the cooling and dehumidification process is obtained 

by passing the air over coil through which the cool refrigerant, chilled 

water or cooled gas is passed. 

During the cooling and dehumidification process the dry bulb, wet bulb and 

the dew point temperature of air reduces. Similarly, the sensible heat and 

the latent heat of the air also reduce leading to overall reduction in the 

enthalpy of the air. The cooling and dehumidification process is 

represented by a straight angular line on the psychrometric chart. The line 

starts from the given value of the DB temperature and extends downwards 

towards left. 



 

 Heating and Dehumidification Process 

The process in which the air is heated and at the same time moisture is 

removed from it is called as heating and dehumidification process. This 

process is obtained by passing the air over certain chemicals like alumina 

and molecular sieves. These elements have inherent properties due to 

which they keep on releasing the heat and also have the tendency to absorb 

the moisture. These are called as the hygroscopic chemicals. 

In actual practice the hygroscopic elements are enclosed in the large vessel 

and the high pressure air is passed inside the vessel through one opening. 

When the air comes in contact with the chemicals the moisture from the air 

is absorbed and since the chemicals emit heat, the DB temperature of the 

air increases. The hot and dehumidified air comes out from the vessel 

through other opening in the vessel. The inlet and outlet openings of the 

vessel are controlled by the valve. 

The heating and humidification process is commonly used for reducing the 

dew point temperature of air. There are number of automatic valves in the 

chemical plants that are operated by the compressed air at high pressure. If 

the dew point temperature of this air is high, there are chances of 

formation of dew inside the valves which can lead to their corrosion and 

also faulty their operation. Thus it is very important that the air passing to 

such automatic valves have very low dew point temperature. The heating 

and dehumidification process by using hygroscopic materials is used often 

in the air drying units. 

During the heating and dehumidification process dry bulb temperature of 

the air increases while its dew point and wet bulb temperature reduces. On 
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the psychrometric chart, this process is represented by a straight angular 

line starting from the given DB temperature conditions and extending 

downwards towards right to the final DB temperature conditions. 
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