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The need for drinking water

The need for safe, clean drinking water is increasing rapidly. Natural supplies can no longer cope, and shortages happen around the world - especially in tropical and developing counties. There is often enough water available, but it is salty, brackish or dirty, and needs cleaning to make it safe to drink.

Governments, scientists and engineers are working on build, is knowledge intensive and consumes a lot of energy. For many countries, these methods are simply not feasible.
ways to do this, but existing methods such as 'multi flash distillation' or 'reverse osmosis' have many drawbacks. The equipment is expensive to 
A solution is needed which is simple and reliable, and can be financed, build and operated locally. Until now, nothing like this existed.

The WaterPyramid solution

An integrated model 
Aqua-Aero WaterSystems has developed the WaterPyramid concept for tropical, rural areas. The WaterPyramid combines state of the art technology, capacity building and local entrepreneurship in order to achieve a long lasting (financial) sustainable situation.

Technology: unique and rewarded

The WaterPyramid makes use of simple technology to process clean drinking water out of salt, brackish or polluted water. Most of the energy needed to clean the water is obtained from the sun. The application is designed for tropical or subtropical regions around the world, where flat ground space is available together with abundant radiation from the sun. The WaterPyramid is designed following appropriate technology standards, is patented and rewarded by the World Bank with the Development Marketplace Award 2006 for small scale water innovations.
Capacity building: essential for creating success

Technology without proper training and capacity building of employees and villagers easily leads to failure. Therefore capacity building and training are essential to adapt our technology to the local culture and situation. We focus on aspects such as: responsibility- and awareness creation, business development and management.

Local entrepreneurship: vital for gaining sustainability

Local entrepreneurs play a vital role in our integrated concept. Entrepreneurs distribute and sell the produced water, they have the knowledge of local habits and customs and they understand the behavior of our customers.

Benefits

Benefits of WaterPyramid-concept, in short:

• Drinking water made easily available 

• For remote and local application 

• Low operational/maintenance costs 

• Can be used for income generation 

• Workforce can be locally recruited and trained 

• WaterPyramid can be locally produced 

• Based on Appropriate Technology

Markets

The Markets on which we focus 

Our clients are located in tropical regions. Within that region we focus on partners such as:

	•
	NGO's and Public Utilities

	•
	Local and regional Government

	•
	Aid and relief organisations

	•
	Bottling- and ice industry


Details on technical concept and requirements

The technical concept
rainy seasonenergy and subsequently the production of substantial amounts of drinking water. The WaterPyramid can provide communities of hundreds of inhabitants with enough drinking water to fulfill the basic water needs.

Hybrid system: solar distillation and rainwater harvesting
Apart from the solar driven type of water production, the WaterPyramid is a hybrid system in that it can also be used for rainwater harvesting if the climate conditions are such that a large ground areas. Being able to cover these large areas, allows the capturing of large amounts of sun-The WaterPyramid is a uniquely designed foil structure, utilizing energy from the sun to evaporate dirty or polluted source water and to condense high quality drinking water. The concept is primarily based on the solar still principle, but the WaterPyramid is the first, stable application optimized for  occurs. The harvested rain water is gathered in a large water tank and purified (using filtering and silver disinfection techniques) for drinking water purposes.

Various types of water are produced
In operating the WaterPyramid, various types of water are produced such as:

1. Drinking water, for direct and local consumption;
2. Bottled water to market; 

3. Distilled water for industry-, veterinary and medical use
4. Water used for washing and cooking;
5. Water for agricultural applications.
Easy to maintain, durable and flexible

The WaterPyramid is simple to install, to operate and to maintain. It can be operated by a locally recruited labor force. The technology used is sustainable and the materials used reflect the high quality of the design. The WaterPyramid is designed using a modular concept leaving space for future expansion on demand. As source water clients have the flexibility to use salt water, brackish water or polluted river water.

Appropriate Technology

Appropriate Technology (AT) forms the backbone of the WaterPyramid: The concept is environmentally friendly due to a very low energy consumption (the desalination process is solely driven by sun energy) and minimal production of air pollution and brine. The WaterPyramid can be maintained by a locally recruited workforce and offers local communities the ability to increase their income. Last but not least, due to the low operational cost, the WaterPyramid can easily compete with other desalination technologies.

Technical Details

WaterPyramid with a total area of 600 m[image: image1.png]


 and situated under favorable tropical conditions, can produce up to 1.250 liters of fresh water a day. The production rate is dependant on site specific situations factors such as climate and temperature, cloudiness and wind activity. Desalination is driven by the sun and the energy needed for pressuring the WaterPyramid is obtained using solar cells in combination with a battery back-up system. Intermittent peak demands in electricity, related to e.g. (borehole) pumping and maintenance, are covered using a small generator system.

Requirements
Region and location 
Abundant sunshine is the key for producing water within the WaterPyramid. Therefore, we expect our clients to be in tropical and subtropical (island) regions. For satisfactory operation, the WaterPyramid requires sufficient flat space, and the nearby presence of source water, such as salt water, brackish water or polluted river water.

Operations and maintenance
A well trained local workforce, in combination with back-up in the form of a technical service company play a vital role in the day-to-day operation and maintenance of the WaterPyramid. In our concept, the first line service work on the WaterPyramid is executed at the community level, sharing responsibilities and revenues.

Organization and back-up
In designated countries we work together with WaterPyramid distributors. These distributors take care of the second line Operations and Maintenance and spare part management as well as regional sales.

Hygiene and Sanitation, training and capacity building
For successful application of the WaterPyramid, basic knowledge of hygiene and sanitation is vital. Further, it is advised to initiate a capacity building program in cooperation with the local Community, NGO’s and other appropriate partners.

Finances

Operational and investment costs WaterPyramid
Since the workforce for the WaterPyramid is locally recruited and direct costs related to energy are low, the operational costs are low (about 1/10 of those related to reverse osmosis installations). The investments costs of the WaterPyramid are comparable to the cost to purchase a state of the art reverse osmosis system in combination with appropriate power supplies and other necessities.
In order to make the WaterPyramid financially sustainable, usually a mix of grants, (soft) loans, and micro-financing tools are combined to make the purchase possible. Private (local) banks, NGO’s and Communities play a vital role in the financing of the package.

WaterPyramid Micro-finances

We favor the vision that all parties involved in the exploitation of the WaterPyramid should bare some sort of financial responsibility. This vision is being translated into a micro-financial scheme which can be applied e.g. within communities to collect funds to finance operations and maintenance. Together with our partners we are experienced in this field and are willing to use our knowledge for the best possible micro-financial solution.

About us

The WaterPyramid is produced and marketed by the Dutch company Aqua-Aero WaterSystems BV (AAWS). AAWS is a flexible and independent company, committed to develop and produce sustainable quality solutions for water needs around the world. We work within a network of skilled entrepreneurs, scientists and closely associated individualists. 

Research and Development
Aqua-Aero WaterSystems executes its own R&D, using physical and thermodynamic knowledge and theoretical models, combined with experience in industrial design of large scale foil constructions. 

Patent and Trademark 
The WaterPyramid is using patented technology. A trademark is obtained for both the WaterPyramid-expression as well as the pyramid shaped logo. 

Clients, business partners and sponsors 
Our clients include a number of local and regional Governments in Europe, Africa and Asia. Further we closely cooperate with local NGO’s, such as: Christian Child Fund (CCF) – the Gambia, Jal Bhagirathi Foundation, Rajasthan, India; WASMO, Gujarat, India; and the NGO Indonesia Zending, located in Roosendaal, The Netherlands. 

Our business partners and sponsors are companies such as: Evides, the public water utilities in South-West Holland; Aqua for All, an initiative of the Dutch Water sector; Syncera Water; SNS-Water fund; Better Future; Ecological Management Foundation (EMF); Netherlands Water Partnership (NWP); Appropriate Technology Platform (AT@work); AquaEst and Genap, HIC in Ahmedabad, Acumenfund, Financieel Opleidingsinstituut (FOI) in Berkel-Enschot.

Frequently Asked Questions

How does solar distillation work?
The WaterPyramid is based on the principle of solar distillation which, over the years, has proven to be a highly efficient mechanism in cleaning up water supplies in order to provide safe drinking water. The mechanism behind solar distillation is simple and effective. Solar energy penetrates an airtight space through a transparent cover and is absorbed by the polluted water in the bottom of the space. The water is heated to temperatures up to 50-70 degrees Celsius. Within the airtight space, polluted source water (e.g. salt water, brackish water, river water) evaporates and condensates simultaneously.

Within the airtight system, convection currents are formed between the cover and the water surface. Over the water surface, the air is saturated with water vapour, and it moves upwards where it is cooled by contact with the cover. Here, its vapour partially condenses and is extracted from the system.

WaterPyramid and rainwater harvesting, does it work? 
The total ground space of the WaterPyramid factory is used to collect rainwater during the rain season. After collection, the rain water is cleaned and filtered thoroughly in various stages. Then it is stored in a large tank were final purification takes place, using a simple silver disinfection method. The produced water is regular tested and reaches such an quality that it can be safely provided as drinking water for human consumption.

What is the quality of produced drinking water?
With the WaterPyramid purified high quality drinking water is produced. In the evaporation process, impurities such as salt, heavy materials and microbiological organisms are totally removed. The produced water is only brought to the marketplace for human consumption after that thorough testing of the microbiological and chemical parameters of the produced water meet the drinking water standards. 

The table hereafter displays an example of measured conductivity EC and total dissolved solids (TdS) in the produced distillate and rain water in Mandinari, the Gambia.

Quality of various water sources in Mandinari, The Gambia

	source

	 


	 

WaterPyramid distillate

demi water (pharmacy)

WaterPyramid rainwater

tap water (Lamin)

mineral water, bought

local jar

local well water

TdS (PPM)

0

12

13

34

36

73

1169

EC (muS)

1

6

6

17

18

37

606

E-coli (count) 

< 1 

 

< 1 

 

 

 

 



	


What is the life span of a WaterPyramid?
Although highly dependant on the specific climate conditions and the level of maintenance, generally speaking after three years of operations, the plastic foils have to be replaced for new ones.

Is pre-treatment of feed water necessary?
Dependant on the quality of the feed water, pre-treatment can be necessary. In that case we advise to use simple aeration and sedimentation, possibly in combination with Rapid Sand filtering techniques.

Is post-treatment of produced water necessary?
Yes, some treatment is necessary to re-mineralize the produced water. That can be achieved by passing the distillate over a calcium containing material or by adding salt tablets to the product water. If the produced water is being stored for longer periods, we advise dosing chlorine based chemicals to the system. Presently we are working on more appropriate ways to re-mineralize distilled water using locally available minerals.


What is the maximum production of the WaterPyramid?
The water production is primarily related to the intensity of the solar radiation and the ground size of the WaterPyramid. In tropical regions, a water production of up to 2 liters a day per m WaterPyramid ground space can be achieved. Thus, a WaterPyramid with a ground space of 600 m[image: image3.png]


 produces daily a maximum of about 1.250 litres of distillate.

What can be done if we need more water?
The WaterPyramid is designed using a modular concept leaving space for (future) expansion on demand. WaterPyramids can be linked together to meet your specific water needs. 

How environmental friendly is the WaterPyramid?
The electrical energy necessary to produce drinking water can be obtained using solar panels in combination with battery back-up system. Reverse osmosis (RO) desalinators in the same production range usually require about 10 times as much energy to produce 1000 litres of water. And compared to the RO systems, the WaterPyramid produces hardly any brine.

Are consumer based applications feasible?
Physical laws require relatively large sizes for the WaterPyramid (600 m[image: image4.png]


 minimum) to achieve competitive results. As a consequence, a reduction of size implies reduction of advantages, making the WaterPyramid less suitable for small scale domestic applications.

Contact

Interested?
Specific details and quotes
If you are interested in details and specific quotes, please be so kind to use our information request form.

Brochure
Use this link to download a brochure of our company in pdf-format.
