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Applying the method to the series of sprinklers 

Conclusions

• Limits of the approach:

-Simulation is not reality, lots of (unfavorable) hypothesis

• According to our hypothesis we can overestimate the drift distance in % of the radius with 4m/s wind -25% for big guns -30 to 40% for turbine used in turf irrigation -50% for agricultural sprinklers -Less than 40% for micro-sprinklers 

-•!•

  of various institutions in Montpellier interested in the link between social and technical management of irrigation systems • Research objects -Water management at different scales : water basin, irrigated systems, domestic water services -Interactions between biophysical mechanisms and decision-making processes: • "external' factors as climate, legislation and economic contexts • Knowledge and methods : -For the managers (water planning-> operational management ->software) and the water authorities (forecasting, negotiation) -To improve performances of irrigation systems -To evaluate and validate the usefulness of methods / tools • Training students and professionals WINOTEC III -June 2010 UMR Basis and staff • 91 permanents staff : -76 Engineers and researchers, 1/3 abroad : • hydrology, hydraulic (27) • Agronomy, plant and soil science (19) • Economy, management science (17) • Sociologist, anthropologist (12) • 30 PhD students in 2007, 3/5 abroad • 6 Research Director end of 2004,10 in 2007, objective 12 en 2010 • 20-25 Scientists Overseas : Cirad 12 ; Ird 9 and 12 PhD: Agronomy, Fluid Mechanics, Economy, Geography, Soil Sciences • Expertise : Innovation process analysis • Scale and context : -Final user of water service: Individuals or local communities • Objectives : -Understanding of users strategies and practices -Interactions between water uses and the environment • Topics : -Demand and its drivers -sensitivity to "control processes" -Water users practices and their consequences on water / soil / aquatics ecosystems / farms incomes -Innovative technologies : identification, analysis and acceptability -Users participation to the management structures WINOTEC III -June 2010 Introduction: Who are we? • Cemagref • UMR GEAU • LERMI = Laboratoire d'Etudes et de Recherches sur les Matériels d'Irrigation Research and testing Laboratory -Basic testing for industrial purpose: • Testing facilities and standardised protocols • Standardisation of measurement methods • Under quality insurance process -R&D for industry and agriculture • Using the testing facilities and field sites • From cooperation with other research labs half being irrigated -Water supply from the river Drôme and a Canal supplying a reservoir for ≈ 250ha -Productions • Cereals, animals (poultry, goats, beaf), special crops (garlic, seeds) • Organic farming, Agrotourism -220 direct employments (farms), -900 indirect employments (trade) WINOTEC III -June 2010 Contribution to the Drôme river basin water restriction policy definition • The question posed by -The local authority (consortium of 14 municipalities) -The local administration in charge of the definition of a new water management policy (WFD) -Framers representatives: agricultural chamber • The question is: How water uses can be restricted without hampering the economic sector? -How to improve water efficiency to reduce water uptake • Technology: equipment, controlled deficit • Crop and their precocity • Restriction to keep a minimum flow in the river • Operating quotas? Average level of the water table (10 years) Niveau nappe Contribution to the Drôme river basin water restriction policy definition WINOTEC III -June 2010 • Data base Olympe Coupling with the crop model PILOTE Contribution to the Drôme river basin water restriction policy definition WINOTEC III -June 2010 • Crops and irrigation dates and dose in 2005 Process completely relying on farmers' trust -Access to data, understanding farmers strategies • Irrigation allows farms to be cost effectives and… sustainable • One irrigated hectare employs between 2 and 5 times more persons than a non irrigated one! From "more crop per drop" to "more job per drop" WINOTEC III -June 2010 First Conclusions • Irrigation is not the only solution for strengthening farm structures… … animal productions is an other one • This kind of tools allows simulating different scenarios related to water use and answer farmers and administration questions: -Effect of water restrictions on farms incomes, employment and economical activity -Sensitivity to water pricing -Evaluate solution of solidarity regionally -Effect of peripheral activities (agro-tourisme…) or other strategies (organic farming) • Used for supporting participative process to design water management policy WINOTEC III -June 2010 Sprinkling systems and waste water reuse • Context: -Varialbility of climate and rainfalls scarcity -Higher sensitivity of the environment -In southern Europe summer is associated to drought and tourism • higher need for fresh food • Higher waste production -Develop waste water reuse • Decrease pressure on good quality waters • Mitigate urban pollutions • Add value to a waste -In France, development of dedicated regulation -Reduce the risks associated irrigation technology WINOTEC III -June 2010 Sprinkling systems and waste water reuse • Technical solutions: -Surface irrigation: possible but risks for the soil -Micro-irrigation: difficult, but high perspectives -Sprinkler irrigation: how to avoid any risks? • Runoff: intensity and kinetic energy of water delivery • Drift out of target area • Generation of aerosols • Use former research results to characterize application -Measurement of rainfall distribution: radial (or spatial) and droplet size -Simulation of ballistics and evaporation of droplets • Quantification of risk in terms of volumes… CemOA : archive ouverte d'Irstea / Cemagref Sprinkling systems and waste water reuse

  : clogging by fast obstruction or clogging by sedimentation • Laboratory Method operated since 20 years by Cemagref -Long term clogging: sensitivity to particle deposit inside the drippers over 4 weeks • Adding particle at 125mg/l concentration every week • Increasing size every week (0-80;80-100;100-200; 200-500µm) • Successive: 8h working, 16h stopping • Checking flowrate every working day (5 days a week) • Objectives and outlines of the method -Approach drippers quality regarding sensitivity to clogging -Results attached to Water quality (classification required) -Long term test, with natural or artificially loaded waters • Standardisation of this method under process in ISO to clogging -Results attached to Water quality (classification required) -Long term test, with natural or artificially loaded waters • Method operated since 20 years by Cemagref -Sensitivity to particle deposit inside the drippers over 4 weeks -Adding 125mg/l particle every week -Size 0-80;80-100;100-200; 200-500µm -Cycles 8h working, 16h stopping -5 days a week -Flowrate measured every working day • Standardisation of this method under process in ISO??? WINOTEC III -June 2010 • Observation in field conditions • Experiment in laboratory conditions • Sensitivity to physical clogging -Understanding drivers of clogging • Dripper design, Water and particles quality -Analyzing design effects on hydraulic parameters and particles behavior • Numerical simulation -Simulation of flow inside the dripper • Impact of the design on swirl intensity (turbulence) • Laminar or turbulent flow? -The flow model selected governs the numerical description of other phenomena • Interaction between particles, or with drippers flow path walls Micro-irrigation drippers susceptibility to clogging (ongoing research) micro-irrigation systems is potentially 10years, practically often less than 5years -Given the variety of situations (water quality, distribution systems, added solute..) a general approach is not possible -Using field observation and measurement • Understanding some drivers of clogging • Trying to connect observation to physical reality • Tentative reproduction of phenomenon in the laboratory • Field experiment -Potatoe plot, supplied by water carrying silt with high clogging potential -80µm effective filtration -Particle size analysis -Beginning: particles smaller than 10µm -End existing particles bigger than 100µm -Coagulation suspected -What are the drivers? WINOTEC III -June 2010 WINOTEC III -June 2010 Velocity (m/s) Re ~ 600 Pressure (Pa) Need to clarify meshing refinement to validate the model from experimental result CemOA : archive ouverte d'Irstea / Cemagref

Canon Komet Twin 101 Plus, buse 22mm

  

	Pression de fonctionnement (bar)		3.5		4.5		5.5
	Débit délivré (m 3 /h)		35.3		41.0		44.2
	Volume (l/h) & % gouttes <0.15mm	11.4	0.03%	22.6	0.06%	27.1	0.06%
	Volume (l/h) & % gouttes <0.40mm	125.6	0.35%	227.6	0.56%	271.3	0.61%
	Portée (m) Dérive	42.0	18%	47.0	18%	50.5	

21% Turbine Rain Bird EAGLE 750 S

  

	Pression de fonctionnement (bar)		4.5		5.5		6.5
	Débit délivré (m 3 /h)		5.19		5.85		7.01
	Volume (l/h) & % gouttes <0.15mm	2.6	0.05%	1.9	0.03%	2.0	0.03%
	Volume (l/h) & % gouttes <0.40mm	28.1	0.54%	21.1	0.36%	24.6	0.35%
	Portée (m) Dérive	22.2	20%	23.5	20%	23.5	

19% Asperseur Rain Bird 46 WH

  

	Pression de fonctionnement (bar)		2.5		3.5		4.5
	Débit délivré (l/h)		1530		1789		2100
	Volume (l/h) & % gouttes <0.15mm	4.7	0.30%	3.1	0.17%	4.8	0.23%
	Volume (l/h) & % gouttes <0.40mm	64.8	4.23%	75.0	4.19%	118.1	5.62%
	Portée (m) Dérive	13.5	25%	14.0	30%	14.5	

37% Turbine Rain Bird 5000 plus Pression de fonctionnement (bar) 2.0 3.0 4.0 Débit délivré (l/h) 489 601 716 Volume (l/h) & % gouttes <0.15mm

  

		0.9	0.19%	2.11	0.35%	3.1	0.43%
	Volume (l/h) & % gouttes <0.40mm	21.5	4.42%	38.81	6.46%	55.3	7.73%
	Portée (m) Dérive	11.5	17%	12.5	23%	12.5	

28% Asperseur Nan-Dan 5022 U Pression de fonctionnement (bar) 2.5 3.0 3.5 Débit délivré (l/h) 575 657 700 Volume (l/h) & % gouttes <0.15mm

  

		7.0	1.2%	11.9	1.8%	17.5	2.5%
	Volume (l/h) & % gouttes <0.40mm	66.1	11.5%	96.7	14.7%	165.4	23.6
	Portée (m) Dérive	10.0	18%	10.3	20%	10.2	

16% Micro-asperseur Nan-Dan Hadar 7110

  

	Pression de fonctionnement (bar)		2.5		3.0		3.5
	Débit délivré (l/h)		87.7		99.0		127.2
	Volume (l/h) & % gouttes <0.15mm	5.3	6.1%	7.0	7.1%	7.6	6.0%
	Volume (l/h) & % gouttes <0.40mm	54.0	61.7%	78.0	78.8%	94.1	74.0%
	Portée (m) Dérive	3.8	34%	3.9	37%	3.	

75 29% Micro-asperseur Nan-Dan Turbojet Pression de fonctionnement (bar) 2.5 3.0 3.5 Débit délivré (l/h) 31.1 36.7 35.7 Volume (l/h) & % gouttes <0.15mm 1.7 5.5% 0.2 0.5% 0.5 1.3% Volume (l/h) & % gouttes <0.40mm 14.3 46.1% 4.82 13.1% 7.10 21.0% Portée (m) Dérive 2.25 39% 3.0 22% 3.75 21%

  

WINOTEC III -June 2010
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