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The current evolution of irrigation has led to pumping resulting in water displacement to a certain 
elevation as the best solution to ensure water pressure and address efficient automation. 
 
On the other hand, the energy consumption for the drive required for pumps displacing water to a higher 
elevation involves a higher cost which, in the case of communities of irrigators, also results in an increased 
not deductible value added tax. 
 
The more cost effective and efficient performance of solar and wind energy provide isolated or hybrid 
solutions thereby guaranteeing a more sustainable energy supply. 
 
However, it is necessary to solve the challenge of pumping water from fluctuating energy sources such as 
variations in solar irradiation, changes in temperature, passage of clouds and / or wind gusts. 
 
ADES has developed a unique solution that overcomes this challenge, and with it, provides a system 
allowing for pumping with maximum performance even at low energy levels. 

Pumping is produced by linear displacement of a piston inside its cylinder at reduced speed, giving rise to 
the concept of positive displacement pump.  

A unique design that allows to displace water to a higher elevation in an amount directly 
proportional to the energy captured at each instant. 
The pump is designed for a constant manometric charge. The power demanded in the motor shaft is set 
forth according to the following equation:    
 

kW = Q (l/s) x H m.c.a. / 85 
 

 

The pump’s high performance is based on two principles. The first principle, involves the use of force 
being applied in the same direction of resistance. The second principle involves the use of hydrostatic 
transmission capable of transmitting power at a minimum level resulting in maximum performance.  
This application allows ADES to provide engineering solutions resulting in increased pumping hours at lower 
cost (daytime) and consequently, lower fee structures. 

GENERAL CHARACTERISTICS 

Maximum Manometer Height 530  meters 

Maximum flow 500 l/s 

Maximum power 400 kW 

Maximum displacement 4,2 m3 
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The positive displacement of water stored at a 
higher elevation is forms one of the principles 
of our design of linear hydraulic motors which 
drive our pumps, resulting in an 85% 
performance improvement. 
 
The diagram demonstrates how the potential 
energy accumulated in the Intermediate Pond 
is used to re-pump part of its flow at higher 
levels, while it is irrigated, provided that it 
meets the condition that the product Q1 H1 is 
greater than or equal to 0,85 Q2 H2. 
 
This design allows us to maintain a constant 
level of performance, at any discharge flow 
range.  

Flows pumped from both the available solar energy (200 kW) and from the grid (100 kW) 
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More Information, 
visit our Website 

www.ades.tv 

HYDRAULIC PUMPING 

The sum of pumped quantities (off-grid solar plus on-grid nocturnal) represents low-cost pumping capacities  

Q   H1 1

Q   H2 2

BALSA SUPERIOR

BALSA INTERMEDIA

A RIEGO



HIGH PERFORMANCE SOLAR/HYDRAULIC PUMPING 

The system can use different sources of energy, whether individually or mixed (solar – wind-hydraulic - 
electrical grid) without the need to hybridize electrically between those sources. 
 
The objective is to pump during daylight hours with the maximum available flow from solar power. 
Thereafter, if necessary as a complement, energy from the grid will be used to complement performance 
during night-time hours, involving a reduced fee structure. At sites with wind potential, our turbines 
designed for direct pumping by hydrostatic transmission will be  used, whether working in isolation or in 
conjunction with other energy sources.  
When water is displaced to a higher elevation, pumping can be achieved with hydraulic energy. 

ACTIVATION 

SOLAR CAPTURE 

ADES dual-axis solar trackers©, contain solar panels arranged in offset rows at different levels to improve 
cooling. This unique design allows greater energy capture in less space, thereby minimizing the occupied 
surface and optimizing the photovoltaic field. 

The graph to your right sets forth the azimuthal and zenith angles 
of the solar trajectory as a function of the months and the solar 
time for a site located at the 40th parallel. The red zone highlights 
the data for the typical irrigation season (March-September) in 
which pumping commences upon the sun reaching a height of 
20º. At an azimuthal angle of ± 120º with respect to solar noon, 
the sun reaches a zenith of 74º, on June 24, at which time 
pumping for 11 hours (from 6:30 am to 5:30 pm solar hours ), can 
be achieved by ADES dual-axis solar trackers ©. 

PUMPING MODEL SPECIFICATIONS 

HIGH PERFORMANCE SOLAR/HYDRAULIC PUMPING 

AN EXAMPLE OF PUMPING: SOLAR + ELECTRICAL GRID 
An isolated pumping installation needs to collect previously discharged 500 l/s, and pump them at 32 m.c.a. 
A parallel, electrical grid is available to provide the specific energy deficit thereby guaranteeing pumping at 
a constant flow. The power demanded will be: kW = 500 x 30/85 = 188 kW.  
Assuming an engine performance (0.96), an inverter (0.97) and a maximum loss (in Summer) of 22%, the 
photovoltaic power to be installed will be 258 kWp. 

The photovoltaic field will consist of four ADES 
dual-axis four solar trackers ©, of 63.3 kWp with 
192 panels arranged in 8 rows at different levels 
to improve cooling. Two trackers will operate a 
100 kW engine. A third motor of the same power 
will be connected to the network to provide the 
deficits, as shown in the diagram.  

The graph below, sets forth the energy gains obtained with ADES dual-axis four solar trackers © versus a 
fixed installation at a 35 degree angle. 


