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INTRODUCTION 

“A level of performance that describes a process that uses the lowest amount 

of inputs (energy) to create the greatest amount of outputs (crop)”. 

What does energy efficiency mean? 

Ex: consume 130 kWh per year instead of 220 

kWh to pump the  same amount of water (m3) in 

the same conditions. 

 

“Using less energy to provide the same service" 

kWh/m3 
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INTRODUCTION 

In Spain, around the 70% of all the hydric resources is used by agriculture. 

 

Total irrigated area1 (2013) : 3 540 000 ha (~21% of agri. area) 

 

 28 % surface 

 24 % sprinkler 

 48 % drip 

 

Energy used in irrigation represents almost the 2% (3700 GWh, 2011) of the total 

energy consumed in Spain per year (and rising). 

 

 

EU policy: energy efficiency in the EU. Objectives: 20% energy savings (target for 

2020) 

1Encuesta sobre Superficies y Rendimientos de Cultivos (ESYRCE). Informe sobre los regadíos en España 

2013. MAGRAMA. 

Higher energy supply required 
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ENERGY EFFICIENCY IN IRRIGATION 

A) Reduction of water consumption 

 

 

B) Adequacy of pumping and irrigation system 

 

 Needs, design and planning 

 

 

 Optimal equipment 

 

 

 Energy source 

 

How can I improve the EE of my irrigation system? 
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ENERGY EFFICIENCY IN IRRIGATION 

A) Reduction of water consumption 

 

•  Appropiate crop-soil relationship 

 

•  Use the right amount of water at the proper time 

 

•  Consider using more efficient irrigation methods 

 

•  Control of leaks 

 

•   Tech. Solutions: water soil content, water potential and 

 water balance monitored with sensors 

 

 

How can I improve the EE of my irrigation system? 



Grupo Tragsa 

ENERGY EFFICIENCY IN IRRIGATION 

B) Adequacy of pumping and irrigation system 

 

 Needs, design and planning 

 

 

 Optimising equipment 

 

 

 Energy source 

 

How can I improve the EE of my irrigation system? 
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ENERGY EFFICIENCY IN IRRIGATION 

B) Adequacy of pumping and irrigation system 

 

 Needs, design and planning 

 

- Well knowledge of water crop demands and soil water content 

- Optimal initial layout 

- Proper distribution of the irrigation network 

- Automatization 

- Avoid the use of pressure-reducing valves 

 

 

Also for irrigation communities: 

- Sectorization of areas with similar characteristics (energy demand, 

water flow) 

 

How can I improve the EE of my irrigation system? 
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ENERGY EFFICIENCY IN IRRIGATION 

B) Adequacy of pumping and irrigation system 

 

 Optimising equipment 

 

- Correctly sized pumps (in number and diameter) for usual flow 

rates.  

- Best pumping technology 

- Variable speed drives on pumps 

- Overcome cavitation 

- Establish a periodic maintance protocoll for the irrigation facillities 

- Adaptation to new needs  

- Power factor improvement on electric pumps 

- Sensors. Automatization of operating and control systems 

- Leak detection 

- Minimize water preassure 

How can I improve the EE of my irrigation system? 

Source: www.sciforums.com Source: wwwlowflo.ie 

Source: www.arca53.dsl.pipex.com 

Source: www.invertedrive.com 
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ENERGY EFFICIENCY IN IRRIGATION 

B) Adequacy of pumping and irrigation system 

 

 Energy source 

 

How can I improve the EE of my irrigation system? 

Is it profitable? 

Cost-efficiency 
Study 

Source: www.oksolar.com 
Source: www.aimcra.com 

- “Conventional” energy. Electric vs Diesel pumps 
 

- Alternative energies: 

 

 Solar power 

 Wind power 

 Mini-hydraulic energy 

 

- Depends on the conditions of the spanish electricity tariff: price per 

contracted power (kW) and per energy (kWh), non-viable to supply 

to the grid electricity with the surplus generated energy, energy 

time discrimination … 
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PUMPING ENERGY REQUIREMENTS 

Pumping energy requirements depend on: 

 Energy effiiciency of the system 

 

 Water table depth 

 

 Height of the application 

 

 Water preassure required 

 

 Maximum water flow volume demand and frequency 

 

 

MAR 
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E. EFFICIENCY IN “El Carracillo” 

“El Carracillo” 

district 
 

CASE OF STUDY 
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E. EFFICIENCY IN “El Carracillo” 

El Carracillo district. Case of study. How is MAR improving the EE? 

Number of wells: 314 

 

Mean output water flow volume : 9957 m3 per well and year 
 

 

 

Mean water table depth before MAR: 6,30 m 

 

Mean water table depth after MAR: 4,00 m    

“El Carracillo” district is an intensive agriculture region of more 

than 4000 ha mainly focussed on horticulture industry with crops 

such as strawberry, carrot, potato, lettuce, leek and turnip.  
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E. EFFICIENCY IN “El Carracillo” 

∆H= +2,30 m 

Before MAR After MAR 

6,30 m 

What does a 2,30 m water table increment 

represent in energetic terms? 



Grupo Tragsa 

Before MAR After MAR 

What does a 2,30 m water table increment represent 

in energetic terms? 

MAR savings 

E. EFFICIENCY IN “El Carracillo” 

314 wells – Q ≈ 9957 m3/year and well - ∆H = +2,30 m  

Energy 

consumption 

(kWh) 

Energy cost 

(€/year) 

76 430 48 430 -28 000 

8 180 5 180 -3 000 

Energy savings of 36 % 

-36% 
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E. EFFICIENCY IN “El Carracillo” 

Solar power: Photovoltaic 

 

o Isolated fields (vs Diesel) 

o Pump power 

o Deposit 

o Area 

o Working hours/year 

 1500 €/kWp 

 

 Included deposit and 

pumps 

 

 10 m2/kWp 

 

 +Maintenance 

 

 Operating life: 25 years 

www.aimcra.com 
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CONCLUSIONS 

 Well managed MAR techniques provide savings in energy consume 

and for instance in energy efficiency. 

 

 Improvements in water irrigation systems enhance the work and 

environmental conditions, time disponibility, and better economic 

results. 

 

 Performing an energy audit can result a significant improvement in 

energy efficiency while saving money 

 

 Solar energy (PV) seems to be the unique profitable alternative 

energy for irrigation in these regions. 
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***Thank you***  

Gomezserracín, 2015 March 11th 


