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Process

Modeling and Optimization of Brackish Water Solar Desalination Plant Working on Reverse Osmosis

Abstract: Nowadays, brackish and sea water desalination has became one of important fresh water sources in arid
and semi-arid regions suffering from water scarcity. The reverse osmosis process which is one of desalination
process requires large amount of electric energy, it’s around 3.5-5.0 kWh/m3. Hence, solar energy-powered reverse
osmosis systems are promising technologies for brackish and seawater desalination notably for small remote
communities. These systems can be designed according to water demand and energy resource. This work aims to
minimize the specific energy consumption (SEC) of a solar desalination plant working on reverse osmosis process to
produce fresh water from brackish water (BWRO). Two scenarios are taken into account; (1) BWRO without
recovery device, (2) BWRO with energy recovery device (turbine). A mathematical model and an algorithm in the
MATLAB area have been developed and validated. The results show that the minimum value of specific energy
consumption for the proposed plant is about 0.1269 kWh/m3 for 47% of water recovery.

Keywords: Reverse Osmosis process, renewable energy, specific energy consumption, modelisation, optimization

References:

1. Val S. Frenkel. «Seawater Desalination: Trends and Technologies,Desalination » Trends and Technologies, Michael Schorr (Ed.), ISBN:
978-953-307-311-8,2011.

2. Veerapaneni, S., B. Long, S. Freeman and R. Bond. 2007. Reducing Energy Consumption for Seawater Desalination. J. AWWA., 2007(6):95-
106

3. David Hasson, Victor Lumelsky, Gal Greenberg, Yosef Pinhas, Raphael SemiatDevelopment of the electrochemical scale removal technique
for desalination applications Desalination 230 , 329-342,2008

4. A .Subramani, Mhammad Badruzzaman,Joan , Oppenheimer ,Joseph G. Jacangelo ,Energy minimization strategies and renewable energy
utilization for desalination: A review ,water research journal 1907-1920,2011.

5. Al-Karaghouli, “Renewable Energy Opportunities in Water Desalination,” in Desalination, Trends and Technologies, M. Schorr, Ed. InTech,
2011.

6.  Bourouni, K., Chaibi, M. Solar energy for application to desalination in Tunisia: description of a demonstration project. Renewable Energy in
the Middle East, 125-149.2009

7. Clarke, D. P., Al-Abdeli, Y. M., & Kothapalli, G. (2011). Modelling Small-Scale Stand-Alone (PV) Energy Systems with Reverse Osmosis
Integration. Paper presented at the International Congress on Modelling and Simulation,2011

8. Mariem Smaoui, Achraf Abdelkafi, Lotfi Krichen ,Optimal sizing of stand-alone photovoltaic/wind/hydrogen hybrid system supplying a
desalination unit, Solar Energy 120 (2015) 263-276

9. Marjorie Gavach, « Detoxification of condensats of distillery by reverse osmosis exchanges of ions and their combination Application in the
recycling in alcoholic fermentation », 27 mai 2010

10. Alain maurel, «Desalination of the sea water and the waters of brackish: and other processes non-conventional of water supply soft »,2nd
edition 2006

11. Hanane Dach, « Comparison of the operations of nanofiltration and reverse osmosis for the selective desalination of brackish water: of the
scale of the laboratory to the industrial pilot », doctorat , université d’Angers, mai 2008

12.  Alice Daussy, Maxime Guérin, Tries Guth, « seawater desalination in Malte and Israél », technology university Compiegne, 2011

13. Yan Yue Lu,Yang D H ,« optimum design of reverse osmosis system under different feed concentration and product specification » journal
de science membranaire 287 ,219-229 ,2007

14. Erik D, Juan MP. « A case suey: energy use and process design considerations for four desalination projects in California. In: IDA World
Congress —Perth Centre Convention et Exhibition (PCEC). Perth, Western Australie, Septembre 4-9, 2011

15. K. Bourouni , T. Ben M’Barek , A. Al Taee,design and optimization of desalination reverse osmosis plants driven by renewable energies
using genetic algorithmsRenewable Energy journel, 36 ,936-950, 2011

1-4

Authors: Lyudmila Aleksandrova

Paper Title:

Situations

Materials and Surrounding Structures for Implementation of "Medical Modules In Extreme

Abstract: The use of fruit warehouses (as a secondary use) for medical purposes in extreme situations requires
appropriate solutions for protection of the structures from destructive external influence, e.g. concentrated hits by
vehicles, sanitary carts and others. In this regard various solutions have been developed i.e. patented inventions for
protection of the internal spaces in case of radiation, bacteriological contamination, military conflicts and others.
Here are also explained the applications of stretched membranes as well as the use of tensegrity structures as a way
of execution of protective screens for the chambers and volumes to be used under other harmful external conditions —
acid rain, volcanic ash, formations of smog and others.

Keywords: materials, surrounding structures, "medical™ modules, extreme situations
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Paper Title: Effect of Garden Grass Adsorbent on the Performance of Soil Aquifer Treatment (SAT)

Abstract: In the present work, Garden Grass was used to enhance the removal efficiency of Soil Aquifer System
(SAT) for the removal of Cadmium(Cd) and Lead(Pb). The column studies were carried out using 3 different
concentrations for both metals in Synthetic water (5, 15, 25mg/L) and varying adsorbent heights (20%, 40%, 60%,
and 80%) in 0.8m soil depth. Soil properties were determined and Loamy Sand soil was used. The efficiency of SAT
to remove Cd and Pb without Garden Grass resulted in 47.2%, 49.8%, 45.5% for Cd and 38.4%, 44.5%, 43% for Pb.
The conjunction of Garden Grass in SAT resulted in increased removal efficiency. Whereas the efficiency was
observed maximum at 80% height of adsorbent resulting in 81.6%, 82.4%, 69.7% for Cd and 36.7%, 57.2%, 48.2%
for Pb. Comparison studies show that SAT in conjunction with Garden Grass showed better performance than
without adsorbent one.
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Paper Title: OPNET Scenarios of WiFi and WIMAX Networks Performance Analysis

Abstract: Worldwide interoperability for microwave access (WiMAX) network and wireless (WiFi) fidelity IEEE
802.11 and IEEE 802.16 standards.WiFi and WiMAX, wireless LANs, MANs and LAN promise broadband access
solutions. WiMAX technology provides wireless broadband access in the IP network the most exciting solutions for
high data transfer rates and high-quality of service (QoS) fixed and mobile devices, WiFi is a wireless broadband
access to indoor, commercial Internet subscribers. Use the OPNET Modeller sub-regional networks, simulate and
finish the performance in terms of WiFi and WiMAX, compare and compare MAC delay voice packets. Simulation
results show that.
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Paper Title:

System — An Innovative Approach

Interactive and Integrated Learning and Teaching System Through Mobile Augmented Reality

Abstract: Mobile augmented reality is growing rapidly because of the growth of smartphones. Due to the portable
nature of smartphones, mobile augmented reality devices have become the most widely deployed consumer
augmented reality display devices. The role of the user is identified and forwarded to the respective module. When a
general optical tracking platform provided, the reachability and performance can be increased without affecting the
efficiency, which will be done in AllinoneAR. Module. An integrated framework consisting of three above stated
modules is proposed in this paper.
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