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IRRIGACAO POR GOTEJAMENTO
Prof. Rubens Coelho

2015

Gotejamento / Microaspersdo

¢ Equipamentos de Maior Potencial Tedrico
Eficiéncia de Uso da Agua

¢ Desenvolvimento Inicial Israel / EUA
Areas pequenas 5-100 ha
Alta qualificagao profissional
Recursos Hidricos Escassos

Gotejamento / Micro : Brasil

Projetos: 1 — 6.000 ha
Qualificagao profissional - Variavel
Manutengdo Preventiva - Essencial
Pds-Venda
— Requerimento de Supervisao Especializada
Manejo da irrigagao
Manejo da fertirrigacao
Entupimento dos Emissores

SECONDARY FILTER
FARM

WATER
SUPPLY

PRIMARY FILTER — [
FLOW CONTROL |
CONTROL HEAD
/cnsm:u TANK

FLOW METER

FLOW CONTROL ON/OFF

™ maniFoLD
FLOW/PRESSURE REGULATOR

FIG. 2.6. Basic Components of a Trickle Irrigation System
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» Durable muli-season cripline with incorporated
cylindrical drippers.
* High clogging resistance due to large intake
screen filtration area
» Available with 1,2 or 4 outlets per dripper
* Flow rates at 1.0 bar.
@12 mm: 1.0,2.0, 3.0Iph
@16 mm: 1.0,16,2.0,4.0,10.0 Iph
020 mm: 2.0,2.5,3.0,4.0 Iph
* Range of working pressure: 0.8 - 3.0 bar
* Wall thickness: 06,09, 1.0, 1.1 m(25-45 mil)
« Application: all kinds of field crops, fruit
orchards & greenhouses, at any required
emitter spacing (0.15-2.50m).

Water Pah Labyrintn

Hydro PC

Hydro PCAD

Anilo de hermetizacion  Diafragma regulador de flujo

i

Filro de entrada

Laberinto

o

PCAD 12 mm, LD, 10.4 mam, 1.05 Uh

Hydrodrip Super

Recorrido wrbulento del agua Cémara de Salida

R A M

Tuberia integral con goteros
autocompensados

GROSOR DE PARED CAUDAL PRESION DIAMETRO
(mem) L] (m)
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O» Miotige = 6,70 meres paonlegcs
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R A M Tuberia integral con goteros autocompensados
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UniRam La tuberia integral de goteo
autocompensada que mo espéra al siglo XXI ( BANE AR A0 A )

Estructura interna

Mecanismo de trabado
interconectado

Labefinto inicial [Paso de
agua Tu

Mecanismo antivacio

5 Megaventajas
= Exclusivo mecanismo antidrenante [CNL)
Elimina ios efectos del relenado y drenaje

La mayor eficencia en riego por putsos
Exclusivo mecanismo antivacio

Evita .00 de mourezs a a tuberis

e pia Bego KT

Exclusiva prateccion contra penetracion de raices

e ora riego sutserrines
« Extraordinaria y proteccién contra las

patertacs Turncnet

Necansmo autcimparte cotous
Disposiivn Ge edeccin Contra arETia, que eVEa 5 depestos.
e secimerts e o paso de agus 0l
R e entrad pereccionac, de e pentado

 Amplia gama de autocompentacion
Manene o Gl Lo en ura gama de prescnes 6 5.3 40

2 AR_«/T’W
Amplia drea de filtracion

Toneles subterranecs de
interconexién maltiple:

Diafragma

Segundo laberinto [Paso de
aqua Turbonet]

>
[
Célula reguladora con

continuo

Gravity

The most economical solution
for small growers

Filter

No need for pressurized Ball Vb

water source

Layout:
Several plots can be served
sequentially from one water tank
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Hydrolite

Cimara
de salida de agua

Mialtiples
filtros de entrada
Laberinto
CONJUNTO ESTANDAR COMPONENTES FORMA DE DISTRIBUCION

" Alojamiento —{__} 12 charros 16 chorros
. Boquilla co por colores - e
Fop— ]
20 chorros Dispersor plano
v P
" S | 12chormos 3000 8 chorros 1801

e
Abcpamten 12chorras 16 chorros
T
Boquilia codifi AT
- i e )
20 chorros Dispersor piana
R
‘ SN N o
Membrana z 3 _——
rguisdors  fiem 52, 12 chorros 3000 8 chorros 180"
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CONJUNTO ESTANDAR

B
ripido

COMPONENTES'

Punch & Insert 'I'ools_

.® Hand Punch [+] © Head Connector Punch

[
Orange handle, blue head, Black handle, punches holes
A 2mm blade - For Supenti, of 7 mm for Headconnectors
Tuftiff, O-Tif Punches head connector holes

Orange handle, black head,

28mim biade For Kati L] © inserter
Multi-purpose insert tool
2] Easy punching tool m Inserts head connectors and
] i Interchangeable blades plungers
: Fits 16 & 20mm twbes
by Soquila (] O ouick Punch
<cedificada

por colores

Membrana
reguladora

o © Insert Punch Quick hole punch for head
Blug handle, 2.5 mm connectors
For blue feeder tube adaptors On PE. pipes up to 50 mm

Alojamiento
or with Katif inserter

Size of pores in filtration medium Number of strands or yarns per
in mm or micron. inch of woven media.
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Filtering degrees

Ring Colour Mesh Micron mm
Blue R 40 400 0.4
Yellow ] 80 200 0.2
Red mm 120 130 0.13
Black == 140 115 0.12
Green HH 200 75 0.08
Grey [ 600 25 0.025

Tabla de Grados de Fittrado de las Anillas y Codigos de Color

Table 18.1. Plugging potential of irrigation water used in trickle systems'

Type of problem Little Some Severe
Physical®
Suspended solids (maximum ppm) <50 50-100 >100
Chemical®
pH <7.0 7.0-8.0 >80
Dissolved solids (maximum ppm) <500 500-2000 >2000
Manganese (maximum ppm) <0.1 0.1-1.5 >1.5
Iron (maximum ppm) <0.1 0.1-1.5 >1.5
HeS = Hydrogen sulfide (maximum ppm) <0.5 0.5-2.0 >2.0
. Biological®
Bacteria populations (maximum number/mL) <10.000 10,000-50,000 >50,000

'From Bucks et al. (1979)

*Maximum measured concentration from a re
for analysis.

*Maximum number of bacteria
Bacterial populations do reflect increased algae and microbial nutrients.

Sutkete % W:0Rcenio ou Ative Sule’deico

presentative number of water samples using standard procedures

per milliliter can be obtained from portable field samplers and laboratory analysis.

DA-CE
usaR

M

MsHO|
ASTM

Fie.

Limites de Tamanho de Particulas de
Acordo com Diversas Classificagdes

€
Fiows (it or clay) ' Fina sand ’ Coarse sand 3256*
Clay S | Fine sand | Coarta sand
o - EBRGEEES
Clay s Fina sand I Coarse 1and f555
0001 0.002 0005 00 oo 005 010 o020 050 10 20
Particie size (men)
1) Reported witn clay
U NS mes - 0,125 mm
ASTh = ‘Sociatyfor Tasting aed Mateils 12¢ MésP =8 0,090 »m
CEE— . 250 Mesh o ©, 063

1-1. Classification of soil separaces <20 mm on the basis of particle size.

(Adapeed from USDA, 1951, mdl\w&ndanm Association, 1962.),

Injection of Acids and Chloride

Both algae and slime can be inexpensi lled by chlorination. Algae
and slime can usually be eliminated in trickle systems by maintaining a contin-
uous concentration of 1.0 ppm residual chlorine at the ends of laterals. It can
also be done by Injecting sufficient chlorine to bring the concentration to be-
wween 10 and 20 ppm during the last 20 min of the irrigation cycle Typical

recommended chlorine dosages for different organic growth and precipitation
problems are:

* For algae use 0.5 to 1.0 ppm continuously or 20 ppm for 20 min at the
end of each irrigation cycle;

For hydrogen sulfide use 3.6 to 8.4 times the hydrogen sulfide content;
Foriron bacteria use 1.0 ppm over the number of ppm of iron present (this
can vary depending on the number of bacteria to be controlled);

For iron precipitation use 0.64 times the Fe** content to maintain 1.0 ppm
free residual chloride at the ends of laterals;

For manganese precipitation use 1.3 times the Mn content; and

For slimes maintain 1.0 ppm free residual chlorine at the ends of laterals.

Efficiency of chlorine injection is related to the pH of the water to be treated.
More chlorine is required at a high pH. In severe cases for algae and slime
treatment, a detention destruction facility is necessary. This consists of a pond
or concrete tank to retain the irrigation an long enough for sufficient oxida-
tion and ion of the chlorinated algae-slime mixture.
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Pérdida de Carga en el Filtro Hidrociclén
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Treatment

Filtration &
disinfection

Biofitm
on media

Filtro de arena de 30"

10
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Table Classification of soils by particle size, with corresponding
screen mesh numbers
Soil feniclersize Screen mesh

classification mm microns in. number
Very coarse sand 1.00-2.00 1000-2000 0.0393-0.0786 18-10
Coarse sand *0.50-1.00 500-1000 0.0197-0.0393 35-18
Medium sand 0.25-0.50 250-500 0.0098-0.0197 60-35
Fine sand 0.10-0.25 100-250 0.0039-0.0098 160-60
Very find sand 0.05-0.10 50-100 0.0020-0.0039 270-160
silt 0.002-0.05 2-50 0.00008-0.0020 400-270"
Clay <0.002 <2 <0.00008 —

'400 mesh wire screen has the smallest opening, i.¢.. approximately 0.03 mm (0.0012 in.).

o
o

I'

200 MESH SCREEN

| — TNumeer 1

~
w

NUMBER 20

MAXIMUM PARTICLE SIZE PASSING
microns
N w
v o
T

0 1 L L |
15 20 25 30 35 g
R, o, Hs.m
BED FLOW RATE - gpm/ft
FIG. Effect of Flow Rate on Maximum Particle Size Passing Through Typical Free Flo

Sand Filters with Different Media.
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Slainless Wedge Wire
“Vee" shape slots
Pérdida de Carga en los Filtros de Grava de Netafim reduce particle
entrapment.

H - Pérdida de Carga (m.)

Flow-Balanced

Stainless Underdrain e
10 20 30 0 S0 60 70 30 Elements are Underdr_atn with
Q- Caudal (m¥/h) i evenly distributed,
easily removed. multiple ports. Access Port

enables easy
element removal when required.

FILTRATION MODE BACKWASH MODE

12
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Fibarglass Media Filier & Fedilzer Tank
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Figure - Filtration and backflush operation

Filtration Process

Backflushing Process
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STAR SYSTEM

SISTEMA ESTRELLA - 7/94

SISTEMAS DE FILTRACION

Diseno del SISTEMA ESTRELLA - Caudal maximo recomendado/
Calidad del agua

Dimensionado del SISTEMA ESTRELLA segun caudales a 400 - 130 micras (40 - 120 mesh)

70':‘,alidad l;;l agua Carga 8 Uv!id_ades 12 Unidades 715 Uniﬂ;r 18 ades |
Calidad buena SST <50 360 myh 540 m¥h 675 myh 810 m¥h
Calidadmedia | SST<100 | 200moh | 430mih 540 mh 650 mo/
Calidad mala éST:T;& .____200 mh 300 myh 375 -mnm 560 m¥h

:_(_:fhdad muy n:m\a [ SST <200 145 m¥%h 21 5 mifl’hi E 270 m¥h 325 Wm_

Dimensionado del SISTEMA ESTRELLA segun caudales a 110 micras (140 mesh)

Calidad del agua Carga 8 Uni 12 Uni [15 i 18

Calidad buena 88T < 50 320 myh 480 m¥h 1 600 m3h 720 m3h

Calidad media SST < 100 240 m¥h 360 m¥h | 450 m¥h 540 m¥/h
Calidad mala SST < 150 160 m¥h 240 m¥h 300 m¥h 360 m¥h

Calidad muy mala SST < 200 120 m¥h 180 m¥h 225 m3h 270 m3/h

15
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Dimensionado del SISTEMA ESTRELLA segun caudales a 75 micras (200 mesh)

| calidaddelagua | Carga | 8Unidades | 12 Unidades | 15 Unidades | 18 Unidades
| Caidad buena SST<50 | 190mwh 20mh | 3somom | 4z0mm |
| Calidad media SST<100 | 160mvh 20m3h | 300mom | 3eomun |
| Calidad mala SST<150 | tomvn 160 moh 200 mom 305 man
:Ti:a\»aad muy mala | sST<200 80mom 120 mih 150mh | 180 mh ]

Dimensionado del SISTEMA ESTRELLA segun caudales a 25 micras (600 mesh)

Calidad delagua |  Carga $Unidades | 12 Unidades | 15 Unidades | 18 Unidades
Calidad buena SST <50 90 m¥h 135 myh 170 m¥h 200 mh
Calidad media SST <100 80 m¥h 120 myh 150 mih 180 m¥h
Calidad mala SST <150 55 m¥h 85 mih 105 mh 125 myh
Calidad muy mala | SST <200 40 myh 60 myh 75 mim omwn |

* Guando la presiénes baja, es necesaro cerrar ka vilvula de salida durante el contralavado

Nota: Los AUMeros marcados en los graficos son mm,

SST se mide en mal s

Gréfico de Pérdida de Carga - Filtros de Metal
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Filtro Turboclean de 2"L-S (123-0036)

Filtro Turboclean de 2'T (122-0036)

Outlet

17
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Pressure Loss Graph Weasired with Sucton Type, 130 icron
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The Thompson Filter

Sizes Available: 27, 4%, 67, 87, 10"
Model Nos.:

MUZ 2 M & MUE 6
MUS & MO 100

Maximum recommended flow rates:
MU2: 100GPM  MUS: 1300 GPM
MU 350GPM MLMIO: 2000 GPM
MUS: 750 GPM

Can be manifolded 10 increase flow rates.
No minimum gallon per minute requirements.
Screen Meshes Available:

16M #oM

30M 100m
40M 120m
50M 150M

60M
Additional mesh sizes are available upon request,
Warking pressurcs:

Standard up 10 100 PSI

High pressure modes up 1o 150 PSI
Construction Materials:

Body:
MLL2, MU, MLES, MU & MLHO:
Type 304 Stainless Steel

Flanges:
ML, MUS, MU & MLET0: 150 1b,
Type 04 Stinless Stecl

Filter Elements:
MLE2, MU, MLES, MU & MLL1O:
Type 304 Stainless Steel

Pressure Gauge Posts: 1/4" NPT are standard,
Flush Port Sizes:

MU2 NS MUG NPT MLNO 2'NPT
MUS TETNPT MUS 2°NPT

Easily Romovable S
Filter Lid

Inlet Pressure
Gauge Port

Debris Flush Port

CAREOFREE CONDITIONERs

s -
mineral particies free of
hesiva compounds.

19
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Vazao
Modelo nominal vM ovf Ud, . )
Ch ) h Y (% %) .
S hh Ch) (8 00 Projeto de Pesquisa : FAPESP
NAAN PAZ 20 223 1,29 9848
NAAN PC 21 209 574 97,80
NAAN PC 38 390 3,99 9549
HYDROGOL 30 300 4,64 9506 X
RAM 23 234 2,73 o720 DESEMPENHO DE GOTEJADORES NA IRRIGACAO
RAM 16 155 3,52 97,03
HYDRO PC 20 213 3,49 9624 LOCALIZADA NO BRASIL (2000-12863-1)
HYDRO PC 22 214 4,11 9566
HYDRO PC ND 235 225 517 9451
HYDRO DRIP 20 232 2,58 9755
CARBODRIP 20 286 1,72 98,04
v 2o 2 Il oo Prof. Rubens Coelho (Coordenador)
TWIN PLUS 18 1,80 3,93 9588
VIP LINE 3,6 3,33 9,26 89,82
IRRIDRIP PLUS 25 2,75 2,38 97,33 GO - Marconi Teixeira BA - Allan Cunha BARROS
SUPER THYPHOON 2,0 236 501 9394 . RN - Pedro Rébinson Fernandes de MEDEIROS
Azup L, i laos s CE - Lilian C. C. Carvalho BA - Cicero René A. Barbosa Jdnior
PETRODRIP s w429 586 ES - Ronaldo Resende RS - Marcelo Peske HARTWING
CARBORUNDUM CD/AC 23 233 4,22 9497 . . SP - Osvaldo RETTORE NETO,
IRRILOC 11 128 2,67 9717 MG - Luis Fernando Farias MG - Jodo Batista Ribeiro da Silva REIS
UEEN GIL 20 1,74 4,31 9530 . . N
SRIPNET 16 1,57 2,83 96,83 PE - Ralini Ferreira SP - Tiago Cappelo GARZELLA
UNIRAN 16 153 3.34 9702 SP - Marcus VINICIUS
TO - Pablo Atahualpa RN - Nildo da Silva DIAS

21
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840 linhas gotejadoras -> 8400 — 16800 gotejadores em operagdo
16 Qualidades de agua diferentes - Simultaneamente

| CONTROLE INDIVIDUAL DAS LINHAS

[ 1111

22
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Tabela 1 - Modelos de gotejadores Ensaiados : Teste Comparativo

Fabricante Modelo Fluxo Vado CHD
Fam
Uninm
Netafim Dripnet
Tiran

Toro Ag.

Plastro

Naandan

Dindmica do Entupimento de Tubos Gotejadores sob
Aplicagdo de Ferro Solivel e Sélidos em Suspensdo

Lilian Cristina Carvalho & Rubens Duarte Coelho

00 P T S T PR T T T S R BT e SO TP S Y
0 72 144 216 288 30 432 S04 576 64 T20 7R &4 9% 1008 1080 1152 1224 129 138
Tempo de irigacdo (h)

A —+B { Ql D E «F -+6

Dindmica do Entupimento de Tubos Gotejadores sob
Aplicagdo de Ferro Soliivel e Sélidos em Suspensdo

Lilian Cristina Carvalho & Rubens Duarte Coelho

30
25 T
Zuq =t

00 P
0 72 144 216 286 360 4% 504 576 648 720 7% 854 936 1008 1080 1152 1224 1296 1368

Tempo deimgagao (h)

—-+H —| o] K L —M —=N -0 P

Irrigacdo Localizada - Brasil
Perspectivas Futuras

Curto Prazo : Incremento de area significativo nas culturas
de hortaligas, citros e café

Médio / Longo prazos : cana-de-agucar / Vinhaga !
Preco do Maquinario Diminuindo -> Empresas Pequenas

Base Tecnoldgica de Apoio — Instituto Nacional de Irrigacdo

23
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CARACTERSTICAS DE REDISTRIBUICAO DA AGUA NO SOLO (Bulbo Molhado)

f-g Espacamento
Superficie do solo

Linha de fluxo

Contorno molhade

Percolacho profunds

Sandy soil Medium soil Heavy soil

== = _

Tabela 2.4: Guia para determinar P

P = porcentagem de solo umedecido para distintas vazdes dos emissores e os

(entre tubulagdes laterais e emi: ) no caso de uma s6 tubulagao lateral
retilinea equipada com emissores uniformemente espagados que aplicam uma limina de
40 mm por turno de rega sobre toda a superficie.

24
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DIAMETRO DO BULBO MOLHADO - m
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