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ABSTRACT 

Centrifugal water-cooled chiller systems, an essential component providing indoor environmental quality (IEQ) and 

enhancing occupant productivity in large scale buildings, consume approximately 50% of a building’s total energy. This 

has stimulated research into reducing the energy consumption required for air conditioning while maintaining the 

desired level of IEQ with minimal to no human interference. The relationship between thermal energy and electrical 

energy in this system can be used to reduce the energy consumption of the system. This relationship involves the overall 

design and operating parameters of rotating equipment, static equipment for heat transfer as well as how these pieces of 

equipment operate in relation to each other. This review provides a holistic approach to chiller system design and the 

potential it has to improve energy efficiency of the system. Based on the research, energy efficient equipment selection, 

the use of new technology, energy efficient design techniques/practices and the use of control systems will optimize the 

energy consumption of the HVAC system. 
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 = Contact factor = Humidity ratio or specific humidity relative to dry air (kg/kg)= Enthalpy (kJ/kg) = 

Temperature (°C)

 = Total = Mass flow rate of air in (kg/s)

 = Volumetric flow rate (m = Density (kg/m

 = Sensible heat flow rate (kJ/s) = 1.01 Specific heat capacity of air (kJ/kg°C)

 = Latent heat flow rate (kJ/s) = Water evaporation enthalpy (2502 kJ/kg)

= Entropy rate (kW/K) = Generation = Specific entropy (kJ/kgK)

 = Specific exergy (kJ/kg) = Exergy rate (kW) = Destruction

= mass flow rate of water and air (kg/s)= Specific heat of water  = Temperature of condenser water (°C) = 

Enthalpy of air (kJ/kg)

 = Mass transfer coefficient (kg/sm = Enthalpy of saturated air film (kJ/kg) = Surface area at air-water 

interface (m

= Condenser water entering the cooling tower  = Condenser water leaving the cooling tower = Amount of 

heat rejected from the condenser (W)= Rate of the condenser water circulation (kg/s)
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