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Solar Heating – Hot Water or Steam
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Millennium Energy Industries
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KSA Chile Jordan (HQ)Kuwait Qatar

Solar PV – Electricity 



World’s Largest Roof Installation at Princess Noura University – Riyadh, KSA 

(25 MW Capacity, 36,000m2 Collector Field + 1,000,000 Liters Storage)



MEI Solar Water Treatment/Desalination

• Accepted & Registered Patent Number EP1119017.

• Cost effective in comparison with current technologies.

• Production capacity scalable (from 1 -100,000 m3/day).

• Driven by waste heat , solar energy, fossil fuel heat.

• Operates at low pressure (0.8-1.1) Bar and temperature (90-125)° C within the 

system 

• Significantly lower electrical consumption compared to other processes.

• High purity product water, high recovery ratio  compared to Reverse Osmosis 

technology.



Cost Estimates to Produce 1 m³ of Freshwater with 
Low Salinity

Desalination Technology
By Energy Source

Large Capacities
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RO/Conventional energy 
(Electricity)

7.60 1.22 1.28 85.00 0.66 0.72

MED/Solar Energy 28.94 0.30 0.51 398.90 0.20 0.49

MSF/ Solar Energy 41.24 0.61 0.91 478.50 0.46 0.81

RO/ Solar Energy N/A N/A N/A N/A N/A N/A

MEI/ Solar Energy 40.00 0.15 0.44 390.00 0.12 0.41

MED/Waste Energy 9.51 0.30 0.37 98.00 0.20 0.27

MSF/  Waste  Energy 8.86 0.61 0.68 90.00 0.46 0.53

RO/  Waste  Energy N/A N/A N/A N/A N/A N/A

MEI/  Waste  Energy 5.00 0.15 0.19 50.00 0.12 0.16
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Composting Facilities in 
Jordan, Water Requirement 
Irbid Composting Facility

Located at the administrative border 
between Ramtha and Irbid, the facility can 
process up to 15 metric tons of purely 
botanical waste daily, including fruits, 
vegetable waste, and tree trimmings. It 
receives around 5 metric tons of feedstock 
per day.

Al-Husaynniate Composting 
Facility
Situated at the Mafraq landfill, the facility 
processes exclusively animal manure with 
an operational capacity of at least 8,000 
metric tons annually.

Karak Composting Facility

Close to the industrial city in al-Lajjoun, the 
facility processes up to 5 metric tons daily, 
mainly animal manure with some botanical 
waste. Daily intake is approximately 1.7 
metric tons.

Azraq Composting Facility

Situated near Azraq city's current waste 
dumpsite, the facility processes mainly 
manure and green waste. With an annual 
capacity of approximately 2,000 tons of 
raw material, it produces 1000-1100 tons 
of compost.



Approximate Water Consumption for Each of the 
Composting Facilities in Jordan 

According to various sources including a research study conducted in 2019 by Dr. SAFWAT HEMIDAT in 
his theses for the Doctorate Degree at Rostock University (https://rosdok.uni-

rostock.de/file/rosdok_disshab_0000002181/rosdok_derivate_0000078747/Hemidat_Dissertation_2019.pdf) following may be considered:

- Each kg of feedstock (Fruits, Vegetable Waste, & Trees Trimmings) needs around 2 Lit of water

- Each kg of feedstock (animal manure ) needs around 6 Lit of water.

Accordingly Each of Jordan's Composting Sites Water Requirements Would be as Follows:

Composting Facility Processing Capacity Approximate Water Needs M 3/ Day

Irbid Composting Facility 15 ton/day 30

Karak Composting Facility 5 ton/day 10

Al-Husaynniate Composting Facility 8,000 ton/year 130

Azraq Composting Facility 2,000 ton/year 32

https://rosdok.uni-rostock.de/file/rosdok_disshab_0000002181/rosdok_derivate_0000078747/Hemidat_Dissertation_2019.pdf
https://rosdok.uni-rostock.de/file/rosdok_disshab_0000002181/rosdok_derivate_0000078747/Hemidat_Dissertation_2019.pdf


Temperature Variations in Typical Piles of Feedstock 
During Composting Process
Typical composting temperature trend, achieving thermophilic temperatures of more than 55°C, reaching 
approx. 68°C within 2 weeks and remaining above 50°C from week 4 to week 6, before dropping further. 



Overview of Main Methods Used in 
Desalination Technologies

Multiple Effect Desalination (Thermally 
Driven)

efficiently desalinates Sea/Brackish/Well 

water, through successive stages of 

evaporation and condensation, recycling heat 

for energy efficiency.

Reverse Osmosis (Electrically Driven)

Reverse osmosis desalination purifies Sea/brackish 

water by pushing it through a membrane under high 

pressure, separating salt and impurities to provide 

clean water for various purposes.



Reverse Osmosis Desalination Option Energy 
Consumption & Production Capacities



Multiple Effect Desalination Plant Layout



RO & MED cost of production water (US$/m³) 
# Aspect RO MED Municipal 

Water quantity = 10m³/ day

1 Initial cost (US$) 119,000 202,000 -

2 Energy use desalination (kWh/m³) 2.7 4 -

3 Solar energy (kW) 11 (PV panels) 240 (ST collectors) -

4 Required Area (m²) 50 600 -

5 Water production (m³/ day) 10 10 10

6 Feed water TDS (ppm) 3,000-40,000 35,000-45,000 -

7 System life expediency (year) 15 25 -

8 Cost of water  ($/m3) 2.17 2.21 0.71

Water quantity = 50m³ /day

1 Initial cost ($) 386,000 750,000 -

2 Energy use desalination (kWh/m³) 2.7 4 -

3 Solar energy (kW) 46.3 (PV panels) 1,320 (ST collectors) -

4 Required Area (m²) 250 3,300 -

5 Water production  (m³/ day) 50 50 50

6 Feed water TDS (ppm) 3,000-40,000 35,000-45,000 -

7 System life expediency (year) 15 25 -

8 Cost of water  ($/m3) 1.41 1.64 3.1
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