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                    Abstract
This paper presents the development and simulation of an advanced solar assisted liquid desiccant dehumidification air-conditioning system for energy efficiency and sustainability. The system is mainly designed to cut down building electricity consumption while providing satisfied indoor thermal comfort. It includes a counter flow packed bed absorber, a counter flow packed bed regenerator, and an array of flat plate solar collectors. The system is integrated with an evaporative cooler and a cooling tower to cool the processed air and the strong desiccant solution, respectively. A whole system simulation is used to evaluate the system performance by using a full-scale simulation system developed on the basis of Matlab Simulink platform. The simulation results based on three consecutive sunny summer days in Sydney show that the proposed system can achieve an average daily thermal coefficient of performance of 0.5-0.55, and 73.4% of thermal energy required for thermal regeneration was provided by the solar collectors. It is expected that the average daily thermal coefficient of performance could be higher during other mild summer days as the percentage of thermal energy provided by the solar water heating system will increase due to the relatively low cooling demand of the building.
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                      a
                    :
	
                      wetted specific surface area of packings (m2/m3)

                    
	
                      a
                      t
                    :
	
                      dry specific surface area of packings (m2/m3)

                    
	
                      e
                      a
                    :
	
                      actual air vapour pressure (kPa)

                    
	
                      e
                      sa
                    :
	
                      air saturation vapour pressure (kPa)

                    
	
                      e
                      sw
                    :
	
                      air vapour pressure at the wet-bulb temperature (kPa)

                    
	
                      G
                    :
	
                      air specific flow rate (kg/(m2·s))

                    
	
                      h
                    :
	
                      enthalpy (kJ/(kg·K))

                    
	
                      L
                    :
	
                      liquid specific flow rate (kg/(m2·s))

                    
	
                      p
                    :
	
                      atmospheric pressure (kPa)

                    
	
                      Q
                    :
	
                      heating load (kW)

                    
	RH:
	
                      relative humidity (%)

                    
	
                      t
                    :
	
                      temperature (°C)

                    
	
                      w
                    :
	
                      air moisture content (kg/kg)

                    
	
                      X
                    :
	
                      solution concentration (%)

                    
	
                      Z
                    :
	
                      packing height (m)

                    
	
                      γ
                    :
	
                      surface tension (kg/s2)

                    
	
                      ρ
                    :
	
                      density (kg/m3)

                    
	µ:
	
                      dynamic viscosity (Pa·s)

                    
	
                      ɛ
                    :
	
                      effectiveness (%)

                    
	
                      π
                    :
	
                      vapour pressure difference (—)

                    
	a:
	
                      air

                    
	aux,h:
	
                      auxiliary heater

                    
	c:
	
                      critical

                    
	d:
	
                      dehumidification

                    
	h:
	
                      heat

                    
	i:
	
                      inlet

                    
	L:
	
                      liquid

                    
	max:
	
                      maximum

                    
	min:
	
                      minimum

                    
	o:
	
                      outlet

                    
	reg:
	
                      regeneration

                    
	s:
	
                      solution

                    
	sol:
	
                      solar

                    
	wb:
	
                      wet-bulb
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