@x Palaplast

XXEAIO MEAETHX XTATAHN APAEYXHX - PLANNING FOR DRIP IRRIGATION

H otdérydny dpdevon KoAMEPYELDY TOPEXEL TOAAA TAEOVEKTI LOTOL:

® Owovopio vepod

® EVioAn Kot amote e oTIKN Almaven

® [Iepropiopog Glaviov

® Meyol\tepn eVKOAMO 6TIG KOAMEPYNTIKEG EPYOGIEG

o Ave&aptntonoinon apdevong and Gvepo Kot ovayAv(eo £3G(pOVG

@ Euvoikég cuvOnkecvypaciog

® Apdevom LeYIA®Y EKTAGEMV e LKPEG TAPOYES KoL XOUNAEG TTIEGELG

Me v pébodo g otdydnv dpdevong dev etvor anapaitnto vo
VYpavOel OAOKANPOG 0 OYKOG TOV €6G(POVG GAAG TUNLO OVTOD TOV
Bpiloketar kovtd otig piles Tov eutdv. H mosodtta tov vepol mov
mpémel va yopnynOet (d6om epapproync) eEoptdtor amd T VOAUTIKES
OTOUTNOELG TG KAOE KoAMEPYELaC, TO evepyd PAbog prlooTpdUaTos TG
KOAMEPYELNG, TNV IKAVOTITO. TOV E5G(POVG VO, GLYKPOTEL TO VEPD, KOL TO
TOGOGTO TOL OYKOL TOL €0APOVLG Tov mpémet va vypaviel. H doon
£paproyng dtvetar amd Tov THmo:

Iad=(Fc-PWP)*ASW*RD*P*10*f/Ea

omov: Iad - nueprioia 6om dpdevong mm/muépo | m3/cTpéupa/muépa
Fe - vdaroikavdtnta tov e5apovg (%P.E.€.)
PWP - onpeio poviung pépaveng kaaliépyetog (%op.&.€)
ASW - parvopevo 1816 Bapog eddpovg (%op.E.€)
RD - BdéOog prlootpdpartog korhépyeiog (cm) (BA. [Tivaxo 1.)
P - m0606716 Oypavong eddpovg (BA. ITivaka 2.)
f - cuvteheotg eEdvTAnongvypoociog
(0,3 yrotig evaicOnteg péypt 0,6 yio avOeKTIKEG KOAMEPYELEQ)
Ea - cuvteleotic amddoons cvotipatog (0,85 -0,95)

Twég edapikng vypaciog BN
10,2 22,5 26,7
2,1 8,0 10,5
,5-16 1,2-15 1,0-1,2

17,8 -254 85-17,8 2,5-85

H emodveto tov £ddpovg mov drofpéyet évag oTordktns eEoptdton
omd TNV TOPOYN TOL Kol TOV TOMO TOL €3GPOVS. XTov mivako 3
avoypoeeTatl 1 HEST SLOUETPOG SPPoyNG GE HETPO YO TOVG TPELS
Baoucovg TOTOLE £30.PIKOVG TOTOVG KOl OLUPOPETIKES TOPOYES
GTOAAKTMV.

Drip irrigation provides many advantages:

® Water economy

e Easy and effective fertigation

® Restriction in weeds and the necessity for weeds destroyers

e Efficiency in farming

e [rrigation possible despite winds and irregular land

@ Ideal humidity conditions

e [rrigation of large areas with small flow rates and low pressures

With drip irrigation it is not necessary to wet whole areas but only the
section closest to the root zone. The quantity of water which is required
for irrigation varies according to crop needs, effective depth of the root
zone, soil retainment of water and the proportion of soil that must be
wetted.

The quantity of water to be applied is calculated with the following
equation :

Iad=(Fc-PWP)*ASW*RD*P*10*f/Ea

where: Iad - daily quantity of water mm/day or m3/1000sq.m/day
Fc - soil retainment of water (%weight of dry soil.)
PWP - point of permanent crop wilting (%ow.d.s)
ASW -apparent specific weight of soil (Yow.d.s)
RD - effective depth of root zone of crop (cm) (see Table 1.)
P - proportion of ground moisture (see Table 2.)
f- coefficient of moisture fatigue
(0,3 for sensitiveup to 0,6 for hardy crops)
Ea - coefficient of system efficiency (0,85 - 0,95)

Values of soil moisture Soil compactness

10,2 22,5 26,7

2,1 8,0 10,5
1,5-16 1,2-15 1,0-1,2
17,8 -254 85-17,8 25-85

The irrigated surface achieved with drippers depends on the drippers
discharge and the soil type. Table 3 shows the average irrigated diameter
in meters for three basic soil types and various dripper discharges.

IMivaxoeg 3 MMapoyn Atdipetpog dappoyng otaidkn (m) Table 3 Dripper Irrigated diameter of dripper (m)
otaAdakt (I/h) discharge (I/h)
0,25 0,60 1,10 0,25 0,60 1,10
0,40 0,90 1,20 0,40 0,90 1,20
0,75 1,25 1,60 0,75 1,25 1,60
1,25 1,60 2,10 1,25 1,60 2,10
1,60 2,00 2,50 1,60 2,00 2,50
HMivoxag 1 Mivaxag 2
Table 1 Table 2
Ayxwépo 30 - 50 Artichoke Tapoyn ctol. Sl
Ayyoipt 30-50 Cucumber Dripper disch. Se
Apméh 60 -80 Vineyard (V/h)
ApaBéottog 40 - 60 Corn E-(0,2-L 38 33 25 20 15 12 10 8 6 5
Bopfdit 60 - 80 Cotton shrub 1,5 M-(0,5-M 88 70 58 47 35 28 23 18 14 12
Zayopotentho 50 - 70 Sugar-beets B-(0,9-H 100 100 92 73 55 44 37 28 22 18
Kamvog 50 - 70 Tobacco E-(0,3)-L 50 40 33 26 20 16 13 10 8 7
Kopoto 40 - 60 Carrot 2,0 M-(0,7)-M 100 80 67 53 40 32 26 20 16 14
Kpeppnot 20 -40 Onion B-(1,0)-H 100 100 100 80 60 48 40 30 24 20
Abyyovo 30 -50 Cabbage E-(0,6)-L 100 80 67 53 40 32 26 20 16 14
Mapovit 20 - 30 Lettuce 4,0 M-(1,0-M 100 100 100 80 60 48 40 30 24 20
Mndwm 60 - 80 Trefoil B-(1,3)-H 100 100 100 100 80 64 53 40 32 27
Mmilém 40 - 60 Pea E-(1,0)-L 100 100 100 80 60 48 40 30 24 20
Onwpopdpa 50-70  Orchard 8,0 M-(1,3)-M 100 100 100 100 80 64 53 40 32 27
Hotdreg 40 - 60 Potato B-(1,7)-H 100 100 100 100 100 80 67 50 40 34
[emovoedn 50 - 70 Melon fields E-(1,3)-L 100 100 100 100 80 64 53 40 32 27
npa 30 - 50 Wheat 12,0 M-(1,6)-M 100 100 100 100 100 80 67 50 40 34
oy 30 - 50 Soya B-(2,0)-H 100 100 100 100 100 100 80 60 48 40
Znavd}m 20 - 30 Spinach Se - wanoyn otoraktdv (m) ion pe o 80% g SrapéTpov drafpoyrc
Nropdra 30-50 Tomato dripper distance (m) equal to 80% of irrigated diameter surface
Dacom 30-50 Bean Sl - andotaon (m) petadd Towv ypapumv dpdevong / dripline distance (m)
Dpdovia 20 - 30 Strawberry patches
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Ot vdatikég avaykeg g kaAlépyelog kabopilovtor amd v
€€ATIIG010TVOT] TOV PLTOV (JOTVOT - 1) TOGOTNTA TOL VEPOD OV
amoppogdrtot omd Ti¢ pileg kot amoPfdiieTar and to GOAA®UO, Kot
g&ation -  TosdTTO TOL VEPOL oV e&uTpileTon amd TO £50(POG KO TO
POAL®LOL TNG KOAMEPYELOG GTNV OTHOGPULPAL).

ET=K*(t+18)*p/66

omov ET - vdatokotavaioon mm/muépa 1 m3/ctpéupa/muépo
K- ouvteheotnigvoatokatoviimons eutov (BA. [livaxa4.)
t - néom Oeppoxpacio Tov pnva og °C
p - unviaio Tocooto drbpketag npEpas (PA. [ivaxa S.)

Q¢ 0dMY0G Y10 TPAKTIKES EQAPHOYES umopel va OempnOolv, ywpig va
OTEXOVY TOAD OO TNV TPAYHATIKOTNTO, Ol TOPAUKATO TIHESG NUEPNTLOV
AVOYKOV DOATOKATAVIA®ONG KOTd £160G GUTOV:

o) apméio 2,2-3,5 mm vepod  m3/cTpép/nuépa
) orwpoeopa karypappkés kalhépyeteg 3,0-4,5 m3/otpéwnuépa
¥) KnmevTikd Ko avOoropkég kaAlépyeteg 4,5-5,5 mmd/otpéu/mpuépa
To ypovikd dtotnpo petaé&d 600 dtadoytkdv apdedoemv ovopdaletat
€0pog Gpdevong 1 cuyvotnta apdevong. H coyvotnta kot 1 didpketa
apdevong egaptdvral and v dSONTKOTNTO TOL €5APOVS KAOMS Kot
a7t TIG VOUTIKEG OTOLTIGELS TG KOAMEPYELAG.
Ebpog Gpdevong Di=(Iad*Ea)/(ET*70) nuépeg
Mdpketa dpdevong Ti=(Iad*Se*Sl)/q
omov: Ti - didpreta dpdevong oe dpeg (h)
Se - 1600y GTOAAKTOV TAV® 6T0 GOAN V(M)
SI-1canoyn otaAakTnEOpmV (M)
q - topoyn otardxrn (1/h)

Katd tov oyedacd evog Siktvov otdydnv apdeuons emotdKEToL
TOMES QOPEC 1) SOPEST] TOV GE LUKPOTEPEG OWTOTELELG AEITOVPYIKES
HOVASEG OV TOPEXOLY TNV SVVOTOTNTO YPNGLLOTOINCNG COAVMV
LKPOTEPNG SLOUETPOL E OMMTEPO GKOTO TNV LEl®mSN Tov kdGTovG. O
duvatdg apBpog otdoemv Aettovpyiog Tov diktbov vtoAoyileTat omd
TV TOPOKAT® GYEON:

Qa/Qd <Ns<24Di/Ti

omov: Ns - ap1Opo¢ otdoewv Asttovpyiog
Qa - amattovpevn wapoyn (m3/h)
Q9 - SrBéon mapoyrn (m3/h)
H anartodpevn mapoyn vroroyiletot amd Ty oxéon:
Qa=A*Tad/Ti) (m3/h)
OmOL A - £KTOOT GE GTPELLLOTO
H mapoyn mov mpénet vo. LeTapEpel Nepnoims 0 KOPLog aymyos evog
dktHov otdydnv apdevong ovopdletot SuVOUIKOTNTO TOV OPSEVTIKOD
dtetvov katvroroyiletat amd ™ oyéon:
Qc=A*(ET/Ea)
omov : Q¢ - 1 SVVOLLKOTNTAL TOL SIKTVOL 68 M3/ MUEpPa
A - £KT0O.OT| GE GTPEULOTOL
ET - vdatokotovdimon m3/ctpéupa/muépo
Ea - BaOuog anddoong cvatuarog (0,85 -0,95)

The water needs of a crop are defined from: a)transpiration - the
amount of water absorbed from the roots and released from the leafs
b)evaporation - the amount of water vaporized from the ground and
from the leafs of the crop in the atmosphere.

ET=K*(t+18)*p/66
where: ET - applied water mm/day or m3/1000sq.m/day
K - coefficient of water consumption of crop (see Table4.)

t -average monthly temperature in °C
p - monthly proportion of day-light (see Table.)

As a guideline for practical applications (without abstain a lot from
reality) we can consider the following values as daily water recoments
according to various cultivations:

a) vines 2,2-3,5 mm water or m3/1000sq.m/day
b) orchards and linear cultivations 3,0-4,5 m3/1000sq.m/day
¢) horticulture and floriculture cultivations 4,5-5,5 mm3/1000sq.m/day
The time interval between two irrigations is named irrigation breadth
or frequency of irrigation. The frequency and the duration of irrigation
depends on the straining of soil and the water needs of the cultivation.
Irrigation frequency Di=(Iad*Ea)/(ET*70) days
Duration of irrigation Ti=(Tad*Se*S1)/q
where: Ti - duration of irrigation in hours (h)
Se - distance of drippers on the pipe (m)
S1- distance of driplines (m)
q - dripper discharge (I/h)

In planning a dripline irrigation network we aim in dividing the field
into smaller operational units to achieve reduction of cost using pipes
with smaller outside diameter. The maximum number of operational
divisions is calculated from the following equation:

Qa/Qd<Ns<24Di/Ti
where: Ns - number of operational divisions
Qa -required flow rate (m3/h)
Q0 - available flow rate (m3/h)
The required flow rate is calculated from the following equation:
Qa=A*(Iad/Ti) (m3/h)
where A - field areain 1000sq.m

The total discharge that has to be conveyed daily by the main pipe is
named network valency and is calculated from the following equation:

Qc=A*ET/Ea)
where : Qc - network valency in m3/day
A -field areain 1000sq.m

ET - applied water m3/1000sq.m/day
Ea - coefficient of system efticiency (0,85 - 0,95)

MMivaxaog 4 %:;(:: gg S
Table 4 S
Apméh 0,73  Vineyard ‘g E o »
Apofocito 0,75 Corn <5 < =} w3 ¥ 85 g, us g =
Bgugdm ° 0,62  Cotton shrub = f g 2 g g épﬁ 8= g5 o &5 % 7 &B %B 22 a-s
.- § . 22 883 25 R& ﬁa 58 585 RF 2& 1% 25 &g %‘_E
GTEPLOOELDN 0,56  Citrus trees e=( 358 38 3 § g2 < S €2 %8 82 @ 2 €5 Z¢ &8
Zayapotevtho. 0,70  Sugar-beets 2 g g0 of (35 < = - = < & g &E° 8 2 e
Kopéro 0,59  Carrot gg — © A =E
MndwkA 0,81  Trefoil e
Mmilého 0,53 Pea 7,10 6,91 836 880 9,71 9,70 9,88 9,33 836 7,90 7,02 6,92
Onwpopopa 0,63  Orchard 7,05 6,88 835 882 976 9,77 993 937 8,36 7,88 6,97 6,86
IMotdreg 0,67 Potato 6,99 6,86 835 885 9,81 983 999 940 836 7,85 9,62 6,79
IMemovoeldn 0,74  Melon fields 6,93 6,83 834 887 987 9,89 10,05 9,44 8,37 7,82 6,87 6,72
PoG 1,11  Rice 6,78 6,79 834 890 992 995 10,10 9,47 838 7,80 6,82 6,66
Sunpd 0,68  Wheat 6,82 6,76 833 893 997 10,02 10,16 9,51 8,38 7,77 6,77 6,48
Topdro. 0,70  Tomato 6,76 6,72 833 895 10,02 10,08 10,22 9,54 8,38 7,75 6,72 6,52
DocoML 0,65 Bean 6,96 6,69 832 898 10,08 10,15 10,29 9,56 8,39 7,73 6,67 6,45
Dpdovlreg 0,66  Strawberry patches 6,02 6,65 831 9,00 10,14 10,21 10,35 9,62 8,40 7,70 6,62 6,38
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O VTOAOYIGHOG TAYVTHTOV PONG, ATMOAELDV TIEGTG KOl OLLOIOLOPPLOG
TOPOYNG TNV APy KOt TOV TEAOLG TOL GTOAAKTNGOPOL GOANVA etvorl
ONUOVTIKOL TOPGYOVTEG Yl TNV COOCTN AgLTOvLPYio. KoL TNV
OTOTEALEGILOTIKOTITO. TOV GUGTILOTOC.

To 6pra g ToydTTOG pon KupaivovTot (Yo 6Tpmty| por| - Re<3000)
am6 0,5m/sec (ehdyiot) uéyxpt 2,0m/sec (Léyiotn)

U=Q/E=4Q/n*d>

omov: U - a0 ta pot|g o€ aymyo (m/sec)
Q - Topoyr| Tov aywyol (m3/h)
E -1 diotopn) g empavetog (m?)
d -1 ecmTEPIKT SICAUETPO TOV Ary®YOD (M)
n-3,14

Ot amdAELES GTO KEVIPIKO 0y®YO UETOPOPESG VEPOL diveTal amd TNV
TOPAKATO oYEon:
DH=1,131*10%*(Q/C)1-852*D487*L,
omov: DH- andAgieg ieong oywyod (m)
Q- napoy (m¥/h)
C - cuvtereotng Tpoy v ToG (120 Y10 TAOGTIKOVG GOATVEG)
D - ecotepikn| S1épeTpo oywyod (mm)
L - cuvoAikd pnkog oyyol petapopds (m)

OtoandAeteg TeoNG GTOV GTAAUKTNOOPO COAN VA STVETOL OO TN GYEON:
DH=0,436*(Q/R*L)1,76*D-476**F

omov: DH- anmAgieg mieong oTolaKTOpOov GOANVA (M)
Q - mapoyn otardkrn (1t/h)
R - woamoyn otakaxtdv (m)
L - pnkog otadaxt@dtov corva (m)
D - ecotepikn Sidpetpo oTahakTPOpov GOAV (mm)
F - cuvteheotig apBpov expoddv (0,345 - 0,4)

H emoyn peyébovg otadaktnedpov coinva kabdg Kot THTov
otoldxn (amAds M avtopvpldpevog) eEaptdtotl amd TV Hopeoroyio.
TOV €60POVG KOl TIG YEMUETPIKESG OOGTAGELS TOV €KAGTOTE arypov. Ot
TEGELS AetTovpyiog 6To apdEVTIKA diKTva GTAYONV dev EEmepvouv Tig
4atm, v ONUOVTIKO pOLO Yo TNV 6MGTN Asttovpylo kot pokpolmio
TOVL GLGTNLOTOG T TAPOVGia PIATPMV KpiveTOL ATOPOiTITN.

ITPOXTAZXIA KAI KAGAPIXMOX AIKTYOY
AITIO AAATA

Xe mePLoYEG OMOV GTO VEPO VLTAPYEL LVYNAN TMEPLEKTIKOTNTO GE
VOATOSWAVTO GAaTa poyvnoiov Kol acPecstiov Kol KOTo GUVETELD
mpokaAovvton Wnpato Té€towwv aAdtmv, Bo mpémetr vo yiveton o
TEPLOSIKN GLVTHPNGN TOL dikTvoL e ¥pnon o&émv (HCL, H3POs4) og
avoroyio 0,5% - 1% g mocomtog vepov mov Ba epappootel 6To
¥1pOVo KaBapiopov.

H dwodwkaoio kabapiopod sivoin e&ng:
® AVOLYLLO TOV TEPUATIKADV TOV GTOAAKTNEOP®OV Y10 EEMAvpa S1KTHOV
a6 TVYOV EEVO GOUOTIOOL.
® K)Le{G110 TEPUATIKDV KOL YELG O VOPOATOVTIPOL LLE TNV OTUPOITN TN
T0GOTNTA 0EEDG.
® PyOOLon ™G KeQAANS VIpOLiTaVeN G OOTE Vo £EXCPAAGTEL dlapopd
nieong 1 Atm, yioxpovikod Stdotpa kabopiopov 10 - 15 Aentd.
® EEmAVp SIKTVOV LLE VEPO APBEVGTG.

H cuyvomra kabapiopod tov opdeutikod cuotpatos pe o0&
€€apTaTol amd TNV TEPIEKTIKOTNTO TOV VEPOV GE GANTA, EVD O XPOVOG
Kkabopiopov dev Oo mpémel va Eemepva tor 15 Aemtd. Xvvhbog évag
KaBaplopds petd amd Kabe apdevtikn mepiodo eivor apketdc.

Mopaderypa: Aiktvo 6ToAaKTNEOPOL TOL amortel Tapoy 50m3/h, Oa
kabapiotel pe HCL 080 oe mepictikomta 0,6% yio xpovikd dtéotnuo
12 Aemtdyv. H mocdmro 0&EEog mov o ypnoporomOei sivor :

0,6 %X 50 m3/h =300 Altpo 0&€og Yo pio dpo.

Xpoviko daompa kebopiopov 12 kentd, 1/5 g dpag

IMocdémta o&éog=1/5X300=>50 Altpa

Factors like water velocity, pressure losses and flow uniformity in the
beginning and in the end of the dripline must be taken into consideration
for the proper operation and efficiency of the network.

Range for water velocity (normal flow - Re<3000) from 0,5m/sec
(minimum) up to 2,0m/sec (maximum)
U=Q/E=4Q/n*d>
where: U - water velocity in pipe (m/sec)
Q - discharge (m3/h)
E - cross section area (m?)
d - internal diameter of pipe (m)
n-3,14
Pressure loss in the main pipe is calculated from the following
equation:

DH=1,131*10%%(Q/C)!-852*D-487*L,

where: DH- pressure loss in the main pipe (m)
Q - discharge (m?3/h)
C - roughness coefficient (120 for plastic pipes)
D -internal diameter of the pipe (mm)
L - total length of main pipe (m)

Pressure loss in the dripline is calculated from the following equation:
DH=0,436*(Q/R*L)1.76*D-476*L*F

where DH- pressure loss in the dripline (m)
Q - dripper discharge (1t/h)
R - distance between drippers (m)
L - length of dripline (m)
D -internal diameter of dripline (mm)
F - coefticient depending on the discharge orifice (0,345 - 0,4)

The choice of dripline size as well as the type of dripper (simple or
self-compensating) is depends on ground morphology and the size of
the field. Pressures in drip irrigation networks do not exceed 4atm, and
for the proper operation and life span of the system filters are essential.

NETWORK MAINTENANCE FROM SALT
DEPOSITS

In areas where the water has high concentration of water dissolved
salts as magnesium or calcium, it is best to maintain our network
periodical with acids (HCL, H3PO4) with proportion 0,5% - 1% of the
total amount of water which is going to be used for the network clearing.

The procedure s :
@ Open the terminals from the driplines for network flushing
@ Close terminals of driplines and fill fertilizer tank with the appropriate
amount of acid.
e Adjust the fertigation head in order to achieve pressure deferential 1
Atm, for duration of 10 - 15 minutes.
o Network flushing with irrigation water

The sequence of network cleaning with acids is depending from the
proportion of salts in the water, and the duration of cleaning should not
exceed 10 - 15 minutes. Usually a network cleaning after every
irrigation period is enough

Example: Dripline network demands 50m3/h, is going to be cleaned
with HCL acid at proportion 0,6% for duration of 12 minutes. The
required quantity ofacid is :

0,6% X 50m>/h =300 liters per hour

Cleaning duration 12 minutes, 1/5 hour

Quantity ofacid=1/5 X 300=50 liters
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ATATAZEIX X TAAAKTH®OPOY XQAHNA DRIPLINE ARRANGEMENT
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