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Exercise 2 

The following data are known from an summer air conditioning unit (with heat recovery and 
humidifier in extraction stream ):  

Dry air mass flow  (state 1):  1.50 kg/s          Dry air mass flow  (state 3):  0.50 kg/s 
Dry bulb temperature  (state 1):   33.0 ºC   Relative humidity  (state 1):  44.0 % 
Dry bulb temperature  (state 2):   27.0 ºC   Dry bulb temperature  (state 3):   22.0 ºC 
Relative humidity  (state 3):   60.0 %    

Humidifier efficiency:   55.0 %            Water temperature:  16.0 ºC 
Bypass factor:   6.00 %   Apparatus dew-point:  12.0 ºC 

Dead state: 101325 Pa, 4ºC, 70% 

Air-conditioning is that process used to create and maintain certain temperature, relative humidity and air 
purity conditions in indoor spaces. This process is typically applied to maintain a level of personal comfort. 
The main process underlying air-conditioning is the exchange of heat and water vapour between the indoor 
and outdoor environments and the people inside the air-conditioned space. An air-conditioning system must 
be effective regardless of outside climatic conditions and involves control over four fundamental variables: 
air temperature, humidity, movement and quality. 



   
 

2 
 

 
 

 
 
 

Exergy balances, which allow exergy destruction rates and exergy efficiencies to be determined, for the 
main components of the installation, that is, the heat exchangers, coiling coils, humidifier and in the room. 
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Energy diagram 
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Exergy diagram (Grassmann diagram) 

 


