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Conventional cooling system

Cooling distribution system

(Supply water temp = 7oC)

Cooling  

100 MWh

Electricity 

40 MWh

COPel = 2.5

Air Conditioning unit

0.15 €/kWh  6000 €

Greece 2014



Solar thermal cooling system

Cooling distribution system

(Supply water temp = 7oC)

Cooling  

100 MWh

Electricity 

40 kWh

Thermal chiller

Thermal  

166 MWh

COPth = 0.6

Electricity 

5 MWh

COPel = 20

Electricity reduction by 87% !!!

Cost 0.15 €/kWh  750 €

Savings: 5,250€

Greece 2014



Basic thermal cooling methods

Absorption chillers

 Low cost

 Thermal efficiency  =  0.7

 Chilled water  = 7oC

Large scale systems

Small scale systems



A typical solar cooling configuration

Solar loop
1. Solar collectors

2. Heat exchanger

3. Storage tank

4. Pumps
Heat rejection loop
1. Cooling tower

2. Pump

Chilled water loop
1. Building distribution systemAbsorption chiller

85oC 7oC

30oC



How does the absorption chiller work ?
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External “Thermal” view of the absorption chiller
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Condenser
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Why solar ?

 Free energy

 Environmental friendly 

 Reliable technology

 Low operational cost

 Perfect Time coincidence 

 Solar potential

 Tourist period

 Cooling period

 Local added value

 Green tourism

 Reduction of black outs

 ….

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Irradiation profile

Cooling profile

Tourist profile



Basic solar collector technologies

Flat plate collectors
Vacuum collectors



Design & Energy considerations
(Rule of thumbs)

Absorption chiller Hotel

Solar field

450m2

Cooling capacity  

100 kW

Solar collectors

Cooling Load 

> 100 kW

Irradiation 

2200 kWh/m2

Solar heat 

200 MWh

Cooling production

> 140 MWhChiller thermal efficiency 

COPth = 0.7

Solar efficiency = 35%

Hotel season Mar - Oct

1 kW chiller cooling capacity    3 - 6 m2 solar collector area

1 kW   4.5 m2 



Cost considerations
(Rule of thumbs)

ΑΑ Description Percentage Cost (€)

1 Solar loop (450m2) 37% 58,468

2 Storage 8% 13,495

3 Thermal chiller (100kW) 29% 46,943

4 Heat rejection loop 7% 11,224

5 Services 18% 29,471

Total cost 159,602

Solar collectors     : 100 - 200€/ m2  

Absorption chiller  : High dependency on cooling capacity

System cost  355 €/ m2   OR 1,596 € /  kW



Case study: Hotel Rethimno Village 

Building use Hotel

Location Rethimno, Crete

Capacity 170 beds

Occupancy
100% summer

45% winter

Air conditioned area 3,000 m2

Cooling energy 728MWh/ year

Heating energy 300MWh/ year

Hot water energy 224 MWh/ year



Case study: Hotel Rethimno Village

Commissioned in 2000

Total solar area 650 m2

(Flat plate with selective surface)

Solar area for cooling 450 m2

Absorption chiller  100kW

COPth 0.6

Solar coverage 43%

Total cost 264,123€

National subsidy 50%



Case study: Hotel Lentzakis

The successful case study of Rethimno Village was replicated to the 

hotel Lentzakis with similar design, solar and chiller technology, collector 

area, cooling capacity and energy loads.
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