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Innovative Renewable Energy (RE) Driven - Multi Stage Flash (MSF) System
with Salts Precipitator and Nano Filtration (NF) Feed Water pre Treatment.
Project # C2-S1-148
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Egypt and the surrounding MEDA and other regional countries have exceeded the so
called water poverty level. The per capita water resources, in Egypt for example,
dropped from 1123 m®/y to 794 m3/y in the period from 1990 to 2005 and expected
to drop to 500 - 600 m’/y in 2025 giving a drop of around 51%. The situation is not
better in the other nearby courtiers in MENA, MEDA and EU.

Desalination has become a promising alternative and viable way to shrink the deficit
in fresh water supply and has been adopted by 120 countries in the world. Luckily,
Egypt and many MEDA countries enjoy a relatively high intensity Renewable Energy
(RE) resources (solar & wind). Matching RE with desalination systems present a real
challenge, and are the field of this project.

On the other hand, Multi Stage Flash (MSF) has proven to be the most reliable
thermal desalination technology and dominates the thermal desalination market.
MSF performance and economy can be more superior if the Top Brine Temperature
(TBT), which is limited by scale deposits, is increased.

The use of salts precipitators (crystallizers), high TBT anti scalant, and Nano Filtration
(NF) for feed water pre treatment can improve the systems performance by removing
the divalent and mono-valent ions. This will, therefore, reduces both soft and hard
scales which lead to reduction in specific Capital (CAPEX), Operational (OPEX) and
water production costs.

The project aims at developing an innovative RE (solar-
wind) system integrated with High Performance Multi
Stage Flash (MSF) units using salts precipitator & Nano
Filtration (NF) for feed water pre-treatment and Cooling
Tower (CT) for heat sink. The concentrated brine reject
from NF & MSF will be crystallized for salts/minerals
recovery, as by-product and leading to near zero brine
discharge.

Macroscopic and microscopic analyses will be

conducted for the new (RE-NF-MSF) system

components. Pilot test unit(s) will be designed and

constructed to verify the innovative system

performance. Conceptual design of a cost effective

"Autonomous Commercial" RE-NF-MSF system of 5000

m’/day water production capacity will be developed.

The targeted performance are; i- Gain Output Ratio >=

15, ii- Specific power consumption of < 2.5 kWh/m’, and iii- reduction in CAPEX, OPEX. The tools, results, patents and experience
will be disseminated to stack holders, investors and companies to support the project sustainability.

Overall project objectives

1. Provide industry with the
conceptual design of
commercial desalination unit
to support the future business
plans of SME/SMI and
encourage stack holders,
investors, companies and
utilities to invest in green
energy and desalination,

2. Support the development of
remote areas and new areas
(far from the Nile) through
developing a Renewable
Energy (RE) Driven water
production system to help the
population re-distribution and create more job chances, and minimize the internal (and across boarder) migration.

3. Increase the communication & exchange of experience between industries and universities, NGOs and R&D centers and as well as
MEDA-EU specialists in water production field using green energy.

MSF Desalination System

Specific objective: Develop the conceptual design of an innovative, high performance, cost effective, and of (near) zero brine
discharge "Autonomous Commercial" MSF desalination unit, of 1.0 MIGD (5000 m3/d); named as RE-NF-MSF.

Target group(s): SME/SMI, Community Based Organization, Local authorities, NGOs, Migrants

Final beneficiaries: Industry, Water Supply and Sanitation, Energy, Tourism, General Environmental Protection, Promotion of
Development Awareness

Total duration: 18 months starting 21st Oct. 2009

Main activities

1. Comprehensive literature survey, state of art, analysis, and designs of the RE-NF-MSF Integrated system,

2. Develop RE design tool(s) & study on the transient behavior of the RE system on the MSF design & operational performance,

3. Develop a techno-economical computer program for the "Macroscopic" Design & Performance Analysis of the developed NF-MSF
system,

4. Develop a CFD computer program & Salts precipitation & recovery modes for "Microscopic" design and performance analysis of
developed system. Techno-economical study of the effect of salts precipitators and NF on seawater properties and the recovered
salts/ minerals,

5. Construct a pilot test unit to study; i- NF& scale inhibitors testing in MSF, ii- study NF / crystallizer performance, and iii- CFD
program verification,

6. Develop the Conceptual Design of a cost effective "Commercial" RE-NF-MSF unit of 1.0 MIGD (5000 m3/d) capacity, of (near) zero
brine discharge

7. File patent(s), publish paper(s) and disseminate the results to stack-holder to apply the system in a large scale. Sell the project
outcomes for the project sustainability.

www.re-nf-msf-project.com

Project Partners Management Team

Alexandria University (Applicant) . Prof. Hassan El-Banna Fath (PI) / h_elbanna_f@yahoo.com
Tafila Technical Univ. (TTU), Jordan MEDA Partner) . Dr. Osama El-samni (Co-Pl) / elsmani@gmail.com
Clear Water Solution (CWS), Industrial Partner - Prof. Boshra salem (Executive Manager) / boshra.salem@dr.com

Egyptian association for Water & Energy (EWE), . Prof. Medhat Sorour (Technical Consultant) / Sorour50@yahoo.com
NGO Partner . Dr. Aiman Al-Rawajfah (TTU) aimanr@yahoo.com

Eng. Bahga Bakr (CWS) / bbsalem@mail.com

Eng. Ahmed T Hashim (EWE) / a_t_hashim@yahoo.com
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