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Abstract

The main objectives of this paper are to outline the major targets and outcomes of the ADIRA project in general and to present a specific case study example of an autonomous desalination system concept from Egypt, taking into account the conceptual design, the economical feasibility and the social impacts.

Introduction 

The main challenge to secure sustainable management of water resources includes finding additional non-conventional water resources such as water desalination. In order to gain a wide and profound knowledge of small-scale desalination units powered by renewable energies under real working conditions, it is essential to move out of the laboratories and to study the real projects in the field. All the crucial and important steps: the identification of suitable regions and sites, the preparation of the system design, the implementation, operation and maintenance of the systems, the setting up of socio-technical monitoring and evaluation systems, and the necessary adaptations in the field must be performed. The summarised experiences gained at the local level in Egypt, the conclusions and the lessons learned, will be helpful to other projects in Egypt and to all countries and regions who depend on sea water or brackish water desalination to partially overcome water shortage problems in rural areas with ADS.

The purpose of the ADIRA - project

ADIRA aims at the development of optimum concepts for fresh water supply in rural areas derived from salty water (sea water and brackish water). Units powered by autonomous, renewable energy supply systems with fresh water output in the range of 100 l/day to 10 m³/day are in the focus of this project. Instead of development of new desalination technologies, the adaptation of existing concepts from various suppliers for the use with renewable energies is targeted by evaluation of the potential and the optimum solution. This will be implemented in areas of the countries involved in the project (Morocco, Egypt, Jordan, Cyprus and Turkey) taking into account the technical, economical, environmental, organizational and the socio-technical and the socio-economic aspects. This integrated, multidisciplinary and border crossing problem solving approach will contribute to the improvement of the sustainability of water management projects.

A case study from Egypt

The motivation for the present development of an autonomous desalination concept for remote areas arises from the fact that desert land, seawater, solar and wind energies are all almost for free available in Egypt. On the other hand, these areas suffer from a severe shortage of fresh water, energy and food supply. If this situatuion is not being changed for small communities in remote rural areas e.g. fishermen, bedouins, and tourists serving communities, these people will migrate to the larger cities with all of its well known problems. Therefore a basic question needs to be answered: Is it possible to develop a system to fullfill the basic needs for water, energy, food and other basic requirement to improve the sustainable development of small communities living in remote areas? The required system has to be environmentally friendly and of simple, known, and available technologies which can be be locally developed and manufactured. It should improve impacts on the local and regional society by creating an area of investment and manufacturing. 

A stand alone and integrated complex that can provide the community with water, food, energy and salts will be constructed in several remote areas in Egypt. The proposed complex utilises the abundant solar/wind energies for power generation, agriculture crops, domestic water and salt production. The proposed complexes consists mainly of (i) a farm of greenhouses, partially self sufficient of irrigation water, developed by the Egyptian author, for food production, (ii) a group of photovoltaic panels and wind mills for electricity generation and (iii) a set of solar stills with precipitation basins for fresh water and salts production. The pilot complex will be installed in one of the villages in the North west coast of Egypt for a small community suffering from water & energy shortages. The paper will describe the technologies used, the conceptual design and first socio-technical and socio-economic impacts will be described. The proposed autonomous and integrated complex presents a new concept for supporting the sustainable development of small communities in remote areas. 
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