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Population 
(10³ of inhabitants) 

Water availability 
(m³ per capita) Country 

 
1960 1990 2020 1960 1990 2020 

Saudi Arabia 4,075 16,045 36,424 537 156 54 

Libya 1,349 4,416 8,103 538 154 59 

Malta 312 354 427 100 75 76 

Yemen 5,247 11,590 34,190 481 214 82 

Jordan 763 3,306 8,204 529 224 100 

United Arab Emirates 90 1,921 3,170 3,000 189 117 

Syria 4,561 12,386 24,555 1,196 439 172 

Israel 2,114 4,660 7,952 1,024 467 324 

Tunisia 4,221 8,156 12,254 1,036 532 334 

Algeria 10,800 24,936 43,853 1,704 737 376 

Oman 558 1,785 4,719 4,000 1,333 477 

Egypt 27,840 56,333 90,491 2,251 1,112 682 

Morocco 11,626 23,931 36,742 2,650 1,185 685 
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Renewable source Annual production   
(TJ) 

Energy global production ratio 
(‰) 

Solar Thermal 228,720 0.523 

Solar Thermal (electric)  1,200 0.003 

Photovoltaic 630 0.001 

Geothermal 128,060 0.292 

Geothermal (electric) 151,390 0.345 

Wind 35,760 0.082 

Tides 2,160 0.005 
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Country Annual solar energy 
(kWh/m²) 

Peak radiation 
(W/m²) 

Yemen 2170 940 

Saudi Arabia  2160 940 

Oman 2140 930 

Egypt 2050 1030 

Jordan 2050 1020 

Libya 2010 1040 

United Arab Emirates 1980 910 

Israel 1930 1010 

Syria 1910 1040 

Malta 1900 1040 

Morocco 1860 960 

Algeria 1840 950 

Tunisia 1750 980 
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Surface overall heat loss factor 0.4 W/m² K 

Bottom thermal conductivity 0.1 W/m² K 
Side walls thermal conductivity  2.2 W/m² K 
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Location Year Area 
(m²) 

Depth 
(m) 

Tmax 
(°C) 

Capacity 
(kWth) 

Efficiency 
(%) 

Application 

  Ein Bokek  
  (Israel) 

1979 7,500 2.6 92 150-170 15-19.4 Electricity 

  Bhuj  
  (India) 

1987 6,000 4 88 150 - Process heat 

  El Paso  
  (USA) 

1984 3,360 3 87 100 - Electricity/desalination 

  Alice Springs  
  (Australia) 

1981 2,100 2.3 82 20 - Electricity 

  Miamisburg  
  (USA) 

1978 2,020 3.5 66 - 15 Swimming pool heating 

  Yavne  
  (Israel) 

1977 1,500 - 90 40 - Electricity 

  Dead Sea  
  (Israel) 

1975 1,100 - 103 - 15 Heat 

  Argonne   
  (USA) 

1980 1,080 - - - 4.3 Electricity 

Montreal 1981 700 2 70 10 - Environmental heating 
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Advantages Drawbacks 

• low installation cost  
• simple and economical storage of the heat 

embodied within the collecting system   
• exploitation of diffused radiation too 
• low cost for piping, pumping and insulating 
• absence of maintenance owing to dust 

deposition.  
• possibility of recycling waste brain discharged 

by a desalination plant 

• very low conversion efficiency 
• peak temperature of the supplied thermal energy not 

higher than 90 °C 
• economic feasibility only for large size plants in 

sites provided with appropriate characteristics 
• long times for installation and start-up 
• unsteadiness of the salt gradient due to adverse  

weather conditions  
• application limited to areas having access to large 

amounts of saline water or salt  
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Annual solar energy (kWh/ m²) 2,000 

Utilization coefficient 0.9 

Thermal conversion efficiency (%) 15 

Unit cost for a 100,000 m² pond ($/m²) 25  

Scale factor 0.9 

System life (years) 25  

Interest rate (%) 8 

Maintenance and operational annual cost (% of plant total cost) 2 
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ORC power generation system parameters 

Turbine isentropic efficiency 0.85 

Average inlet temperature (°C) 75  

Unit cost for a 10 MW turbo-generator ($/kW) 1,000  

Scale factor 0.9 

Additional maintenance and  
Operational annual cost (% of plant total cost) 

0.5 
 

MEE desalter parameters 

Thermal energy requirements (kWh/m³) 60  

Power requirements (kWh/m³) 2  

Unit cost for a 20,000 m³/d desalter ($/(m³/d)) 1,000  

Scale factor  0.7 

Additional maintenance and  
Operational annual cost (% of plant total cost) 

0.5 

Water pre-treatment cost ($/m³) 0.025  

Power cost ($/kWh) 0.04  
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PRODUCT                      DEVICE COST 

Thermal energy Natural gas-fired boiler 0.01 $/kWh 

Electrical energy Combined-cycle power plant 0.03 $/kWh 

Fresh water Grid-connected RO desalination plant 0.75 $/m³ 

Fresh water 
Diesel generator powered stand-alone 
RO desalination plant 

0.90 $/m³ 
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PARAMETERS CASE 1 CASE 2 CASE 3 CASE 4 

System life (years) 30 25 20 30 

Interest rate (%) 5 5 5 8 

Unit cost for a 100,000 m² pond ($/m²) 10 10 10 10 

Thermal conversion efficiency (%) 21 23 27 34 
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PARAMETERS CASE 1 CASE 2 CASE 3 

System life (years) 30 25 25 

Interest rate (%) 5 5 8 

Unit cost for a 100,000 m² pond ($/m²) 25 28 25 18 25 

Thermal conversion efficiency (%) 13 15 15 15 22 
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