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Waste Heat From Thermal and Industrial systems 
• Various Industrial Sectors 
•Combined power stations 
• R.O. and thermal desalination plants, …ect 
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Waste heat retrieve from various thermal systems 
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Various thermal power systems 
emit flue of fluids containing  
significant amounts of waste 
energy.  



Meteorological Characteristics of Madinah 
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Water scarcity by country with extremely high 
stress in Saudi Arabia 



Saudi Arabia’s population will reach 40 million 
by 2030  
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Energy Demand 
Total primary energy demand in Saudi Arabia grows at an average 
annual rate of 2.8% per year demand reaches 277 Mtoe in 2030 



Saudi Arabia’s Water Production and future 
Demands 

Total water subsidies reached an estimated $3.2 billion in 2000, 
equal to 7% of total oil-export earnings (World Bank, 2005). 

Saudi Arabia is the largest producer of desalinated water in the world. 
Desalination is expected to increase rapidly over the coming years.  

Fuel requirements for desalination will rise from 11 Mtoe in 2003 to 31 Mtoe in 
2030, when they will account for 11% of total primary energy supply. 

Total water consumption is projected to increase from 22.5 bcm in 2003 to over 
25 bcm in 2030, an average annual rate of growth of only 0.5% (Table 16.6). 



Experimental test rig 
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System schematic diagram 
(1) Air blower; (2) moisture 
air stream to condenser; 
(3) sea water inlet; (4) sea 
water outlet; (5) heat 
exchanger inlet; (6) heat 
exchanger outlet; (7) hot 
sea water to the solar still; 
(8) waste heated water 
outlet to the still; (9) 
control by pass valve; (10) 
waste heat water to still; 
(11) waste heated water 
exhausted to waste heat 
tank 
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Factorial design of experiments 
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Plots of hourly variation of solar 
radiation for all the test days 
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Water temperature and humidity ratio inside the 
humidification chamber for different waste heated 
water temperature at constant flow rate 0.15 kg/s 
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Conclusions 
 

Accumulated potable water productivity and GOR both increase with increase in waste heated 
water flow rate until 0.15 kg/s.  

Accumulated potable water productivity and GOR both increase with increase in waste heated 
water temperature. 

High instantaneous hourly GOR up to the value 2.12 was observed in the evening hours (4-5 
PM). 

Experimental daily (8 AM ̶ 5 PM) accumulated productivity up to 103 L/m2 was achieved using 
the proposed desalination setup under the considered range of waste heated water 
temperature and flow rates. 

Fresh potable water can be produced at 0.0094 USD/L using the proposed desalination setup. 
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