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How fresh water Is being used

Ereakdown of use indeveloped and developing countries
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| Domestic



Justificacion

A 60% de loslimentosrequeridosparasustentar
elmundoen elfuturo debendevenirde una
agriculturairrigada

A Lospaisedeltercermundotienen ¥ delarea
Irrigadaen elmundo (1/2pequenosagricultoreg

A Lospequefiosagricultorestienenun promedio
de 34 hectareas

A 80% de lopeo

uenosagricultorescarecende

accesm la receléctrica

A 2.1billonesde

nersonalvivenconmenosde $2

aldiay 880mil

onesconmenosde $1pordia



Objetivo  General

A Elobijetivo generalesde disefiar modelar e
Instalarun sistemade riego solarpor goteo para
regionesremotasen elmundo.




Metodologia

A

Disenarun sistemaqueutilize menosenergiaguela
practicacomunderiego.

Instalarun prototipo que propocioneaguaauna
pequenaparcelaen lacumunidadde
Turripampa Huarmey, Peru.

Revisaly compararlasdiferentesalternativasde riegode
maneraguese determine laficienciadeltrabajoen
terminosde energia

Estimarel tiempo de pagodel sistemay su
comportmientoeconomico

Proponerestrategiasde trasnferenciade latecnologias
deriegosolarparapequenosproductoresde paisesn
viasde desarrolla



Panels, breaker, and charge controller
White: Negative

Black: Positive

Battery and pump terminals

Black: Negative

Red: Positive
Green: Ground

DC Loads to
Pump

—

12 V Charge controller
Pro Star 30

Blocking diede

140 Ah battery ‘
..




Metodologia

Disefnoparael mesde
menor radiacion solar
(método de disefio
autonomo)

Utilizar la modularidad
delbombeo FVpara
incrementar el areade
riego amedida que

Incrementen los ingresos

Calcularel volumen de
bombeo del sistemade
un diatipico de cada
mes (m3dia)

Capacidadde bombeo

area = paso2/paso4
(ha)

Calcularla
evapotranspiracionde la
planta (ET9 (m®dia/ha)

Método deriego
ETc Kadj/Ea(m3day/ha)




Evapotranspiratcion del cultivo

FIGURA 2
Reparticion de la evapotranspiracion en evaporacion y transpiracion
durante el periodo de crecimiento de un cultivo anual
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Evapotranspiracion del Cultivo

FIGURA 3
Factores que afectan la evapotranspiracion con referencia a conceptos relacionados de ET
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FIGURA 7
Representacion simplificada de la resistencia superficial (total)
y de la resistencia aerodinamica al flujo de vapor de agua
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Promedio de radiacion mensual: datos de
3 anos ( Raypa)

Radiation at different tilts
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[rradiation MJ/m2/day
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Relation between reference crop water requirement and solar radiation
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Métodos de riego: innundacion
aspersion y goteo

Water production (pumping) and consumption (ETc for drip. sprinkler and flooding)

Drip Irrigation

Sprinkler Irrigation

Flooding Irrigation
=+ =+ PV Water Pumped
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Capacidad de areai rrigada

utilizando la bomba de
diafragma Shurflo

Riegopor 6500 317
Goteo
Aspersion 833 1798

Inundacion 454 3371



PV pumping design

Water production (pumping)

m— arighle load
= = Ainitmum Load
= = = Water requirements

PV pumped water madha

200

Dav number

Vpump * 1 pump * N cyc * Tcyc
n.*n,

anin * Vnom * Imax

Number of PV Modules =



Matching water requirement with water pumped

Volume required for drip irrigation m™3
== o+ = Volume pumped by the system m™3
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Photovoltaic power W/h/day
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PV array slope and ETc

Relation between the reference crop water requirement and PV production/module
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Arco Solar -53




Pump




Replacement parts

Replacement Kits

| Number [Description |Part Number]
|4 | Drive Assy | 94-670-00 |




PERFORMANCE @ 13.6 V DC

PRESSURE FLOW CURRENT
BAR GPM LPM AMPS
0.0 4.0 15.1 4.6

0. : : : 3

CURRENT (AMPS)

20
PRESSURE (P3I)
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THE RIGHT CHOICE IN DRIP TAPE

STANDARD ™

£ 8
o mil
3

inch 20‘m

| EEMCIAMIEN TO
EBPACTMENT

27 % 3354

(45 GPW100 FT)

—

7,500 ft. 2286 m
825 in ‘? 16




Drip Irrigation







