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Solar cooling 

Introduction 

1. Absorption cooling was invented by the French scientist 

Ferdinand Carré in 1858 

 

2. Vapor /Vapour absorption refrigeration systems (VARS) 

belong to the class of vapor cycles, similar to vapor 

compression refrigeration systems (VCRS). 

 

3. Absorption refrigerators are a popular alternative to 

regular compressor refrigerators where: 

1.  electricity is unreliable, costly, or unavailable,  

2. where noise from the compressor is problematic, 

3.  where surplus heat is available. 

 

Solar cooling 

3. The main difference between the two types is 

the way the refrigerant is changed from a gas 

back into a liquid so that the cycle can repeat. 

 

4. Since conventional absorption system use 

natural refrigerants such as water or ammonia 

they are environment friendly. 
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Solar cooling 

Basic concepts 

• When a solute (e.g. lithium bromide salt) is dissolved in a solvent (e.g. 

water) the boiling point of the solution is elevated. 

 

 

 

 

 

 

 

 

 

 

• “In other words” If the temperature of the solution is held constant, 

then the effect of dissolving the solute is to reduce the vapor pressure 

of the solvent below that of its saturation pressure at that temperature.  

 

Solar cooling 

Basic concepts (Contd.) 

Refrigeration is obtained by connecting two vessels, with one vessel 

containing pure solvent (refrigerant) and the other containing a 

solution (refrigerant  +absorbent). 

A  

Pure water 

30 0C 

4.24 kPa A B 

B  

50% of LiBr 

 solved in H2O 

@ 30 0C 

1.22 kPa 

System is in thermal equilibrium with surroundings. 30 0C 
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Solar cooling 

A  

Pure water 

10 0C 

1.22 kPa 

B  

50% of LiBr 

 solved in H2O 

@ 30 0C 

1.22 kPa 

Solar cooling 

A  

Evaporator 

B  

Absorber 
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Solar cooling 

B  

Generator 

A  

Condenser 

Solar cooling 

10 kW cooling capacity/    LiCl-H2O   /  hot water temp @ 75-105 C / COPele  333 

Continuous operation using two 
identical units together 
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Solar cooling 

Continuous operation system  

Solar cooling 

Thermally driven cooling - Overview 
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Solar cooling 

Adsorption 
 

Solar cooling 

New development 
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Solar cooling 

Absorption 

Solar cooling 

Cention Corp. 

105 to 1845 kW (Single effect) 
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Solar cooling 

ThermaxIndia 

Single Effect Steam Driven Machine 

 

Capacities: From 50 to 2000 TR 

Steam pressure: From 0.6 to 3.5 Kg/cm² (g) 

Chilled water temperature: Up to 3.5ºC (0ºC for brine) 

Heat source: Steam 

  

Double Effect Steam Driven Machine 

Capacities: From 51 to 2000 TR 

Steam pressure: From 4.0 to 10.0 Kg/cm² (g) 

Chilled water temperature: Up to 3.5ºC (0ºC for brine) 

Heat source: Steam 

 

Solar cooling 

Kawasaki, Triple effect chiller 

• Freon Free:   

Absorption chiller-heaters contain “water” as  refrigerant and Freon 

gas which has high global  warming potential, is not used.  

•  Low Electricity Consumption:   

Absorption chiller-heaters provide chilled water by means of 

natural gas combustion, which contributes to  significant 

reduction of electricity consumption.  

• High COP  

1.6 (Higher Heating Value basis)  

1.7 (Lower Heating Value basis)  
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Solar cooling 

Solar cooling 
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Solar cooling 

Why solar cooling is interesting? 

Tecsol 

Solar cooling 

Utilization of solar energy 
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Solar cooling 

World exhibition 1878, Paris: Augustin Mouchot 

produced the first ice block through solar energy 
(Mouchot and Weber 1987)  

Solar cooling 

Current state of deployment 

 (Langniß et al., 2007) 
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Solar cooling 

Market- about 1000 systems in 2011 

Solar cooling 

Examples of installaion 
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Solar cooling 

Examples 

1. Single effect chiller for air-conditioning 

Solar cooling 

Examples 
2. Single effect chiller for refrigeration 
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Solar cooling 

 

 

Fresnel Collector  

Cooling load: 

Fermenters 

Cold Storage 

Absorption Chiller 

Solar cooling 

Double effect chiller for air-

conditioning 
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Solar cooling 

Solar cooling 
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Solar cooling 

Thermax chiller 

Cooling capacity 750 kW 

Max COP 1,39 (LiBr-H2O, 2 effect)  

Integrated backup-burner 

Dimensions  (l/w/h) 4/2.2/2.7 m 

Operating weight 8.1 tons 

Solar cooling 

Thanks for your attention 


