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AHOTALIIA

B OGakanaBpchkiii poOOTI pO3IIISacThCcsl 3ajaya CTBOPEHHsS MOJEii BeO-
JOIaTKy Ta CUMYJIAIII CHCTeMH KEpyBaHHsS aBTOMATHYHUM MoymBoM. HaykoBa
HOBU3HA OTPUMAHUX PE3YJIbTATIB MOJIATA€ y BpaxyBaHHI HEJOJIKY BiIAaJIEHOTO
KepyBaHHSI CUCTEMOIO 4epe3 BeO-monaTok. [lis po3poOku OyJio mpoaHaii30BaHO
ICHYI04Yl 3ac00M aBTOMAaTUYHOTO TIOJMBY Ta (PYHKI[IOHAIBHI X MOKIJIUBOCTI.
Otpumanuii BeO-10JaTOK MOXe OyTH BUKOPUCTAHHWM JJII MOJICIIOBAHHS PI3HUX
CHUCTEM PO3YMHOT0 OYyAMHKY yMOBaX, HAONMKEHHX JO0 peajbHuX. Takox cxema
peanizye METOJ BIOCKOHAJICHHS ICHYIOYHMX CHCTEM aBTOMATHUYHOTO TIOJHUBY.
[lepeBaramu po3po0JIEHOT CXEMH € MPOCTOTA, JOCTYIHICTh EJIEMEHTIB Ta iX
nemieBu3Ha. Y poOOTI MpeicTaBiieHa CTPYKTypHAa cXeMa 3a JIOMOMOTO0 SIKOi

MO>KJIMBO pealli3yBaTH CUCTEMY JIJIsl pI3HUX YMOB CE€pEI0BHIIIA.

ANNOTATION

In the bachelor's thesis, the task of creating a web application model and
simulation of the automatic watering control system is considered. The scientific
novelty of the results obtained is to take into account the lack of remote control of
the system through the web application. For development, existing automatic
watering equipment and their functional capabilities were analyzed. The resulting
web application can be used to simulate different systems of a smart home in
conditions close to the real. The scheme also implements a method for improving
existing systems of automatic irrigation. The advantages of the developed scheme
are simplicity, availability of the elements and their cheapness. The paper presents a
structural scheme by which it is possible to implement a system for different

environmental conditions.



3MICT

CT.
BO TVttt e s b e esnb e e e nne e 5
1. OT'JIA A CUCTEM ABTOMATHU30OBAHOTI'O TIOJIUBY .........cccoeevvvennnn 7
1.1 Orasis iICHYFOUMX CHUCTEM TIOJIHBY .....veeuveeteeiseessreasseesseessessnnessneesseessesssessns 7
1.2 Orsi CKIag0BUX CUCTEM aBTOMATHU30BAHOTO TTOTMHMBY ..vvvveevvveesisvveenen 11
1.3 Ornsig 3ac001B KepyBaHHS aBTOMATH30BAHUM TTOTTUBOM .....c.vvveervveenensss 16
1.4 Onuc GpyHKIIOHATFHUX BIACTUBOCTEN CUCTEMH aBTOMATUYHOTO
11 (00 172 PRSP TPPPRRI 20
2. CTPYKTYPHA CXEMA CUCTEMMU HOJIUBY ........cccooiiiiiiiieiieiieenn 22
2.1 Onuc 3araabHOT CTPYKTYPHOT CXEMHE ...vvvveeisvreesssieeesssreessssneessssnnsssseessnnes 22
2.2 OnUC CTPYKTYPHOT CXEMHU KOHTPOIICPA «..vvrvveanreerreesseesiressreesseesieesnnesnness 24
2.3 OnUC CTPYKTYPH BEO-TOTATKY +..nvveerrreenreessressnresssesesnseessneessnesssessnsessnns 26
3. CXEMA EJIEKTPUYHA NPUHLHUIIOBA KOHTPOJIEPA CUCTEMH
L L0 20 1 03 7SRO T R OURUPRRR 27
3.1 Onuc NPUHITATIOBOT CXEMH KOHTPOIICPA «vvveervrreesirrrressssenesssresssssnnsesssneeans 27
4. AJITOPUTMHU POBOTHU CKJIAJOBUX CUCTEMMU ITOJIUBY ........... 30
4.1 Onrc OCHOBHOTO AJITOPUTMY KEPYBAHHS CUCTEMH .....vveerereenreernreennnennss 30
4.2 AropuTM KEPYBAHHSI MIKPOKOHTPOIIEPA +vvvvvvveeisrrreesssreesssrenssssnnnesssnenens 32
5. OITUC ITPOT'PAMHOTI'O BABE3IIEUEHHS ..., 38
5.1 3aranpHuil onKcC NPOrpaMHOTO 3a0€3MEeUECHHS MIKPOKOHTPOJIEPA ......... 38
5.2 Onmc GyHKIIT KepyBaHHS JUIS BITATICHOTO KEPYBAHHS ...vvvvevvvereinvnnnns 39
5.3 MoientoBaHHsI MIKPOKOHTPOJIEPA MOJHUBY Ta BEO JOAATKY ..ocvvvervveenne. 41
6. OIINC BEB-IOJATKY CUCTEMMU HOJUBY ........ccovviiiiiiiiiiiiiiienn 46
6.1 HaBIraIlish B BEO-TIOMATKY ...eouveeerreeiriesireesieeesteeasseeessneessseesnsesssessnsnesssns 46
6.2 Onuc 0JI0KY BUOOPY PEKUMY TTOTTUBY ..veervveeinreranreessneessreessesanseeassneessnes 47
JC51.511.913.001 113
3m|Apk | Ne gokym. | Nianuc [fara
Lo ;ﬂjjjiiﬁ i CucreMa KepyBaHHs | m|T 1 Jwerl Juer
H ko HOHCH}g(B);IHI/fI?jI(a).l\;[aHI/ICKa HTVSI](QEI)G;{[IE OLI
3ars | Toroperko B.A :




6.3 OnHUC OITOKY «TEPMIHAT ....vvivviiiiieiiesiie st 49

6.4 Onuc 6moky «History Graph» 1 «Value Display» ......c.ccooveviiiiinnnnns 53
BUCHOBK ..........ooiiiiiiie s 56
CIIMCOK BUKOPUCTAHUX HKEPEJL .........ooooiiiiiiiceeeeecee e 57
ABSTRACT

Apk.
JC51.511.913.001 113 4
3MH. | Apk. Ne nokym. Migmuc | Hdara




BCTYII

HaBiTh 3BUYaiiHMII JOTisA 3a pociAMHAMH 3apa3 MOXKHa aBTOMAaTU3YBaTH,
JIOBIpUTH aBTOMAaTHYHUM CHCTEMaM, SKi TMICIs HaJallTyBaHHS MapameTpiB
KOpUCTyBaueM OyayTh MIATPUMYBATH MIKPOKIIMAT, 3a0e3rnedyBaTH CTPOTO
JI030BaHUM MOJIUB, CTBOPIOBATH ONTUMAJIbHI YMOBH JIJISL POCTY 1 PO3BUTKY.

EdextuBHe (yHKIIIOHYBaHHS BCi€l CHCTEMH aBTOMATH30BAHOTO ITOJIUBY
3a0e3neuye eJIeKTpOoHHUM ONok ympasmiHHs. Came 1ei npuctpiit 30epirae B cobi
MporpaMu 3pOILICHHS (SIKy AUISTHKY B SKUWA JieHb, B KWW Yac 1 CKUIbKK pa3iB
MOJIUBATH) 1 MOKE MPALIOBATH K B ABTOMATHYHOMY, TaK 1 B pyYHOMY PEKUMI.

o ABTOMAaTHUYHUN pEXUM TMOJUBY 3a0€3MEUyeThCA 3a JIOMOMOTOIO
JATYUKIB Ta MPOTPaMolo MoJiuBy 1, 2 pa3u Ha 100y;

o Pyunuii pexxum mosiuBy 3a0€3Me4yeThCsS MMOBHICTIO IO Iporpami
MOJIMBY SKY 3a7a€ KOPHCTyBad, TOOTO Yac CKUIbKH Oyje BiIOyBaTHCS IIOJUB 1
yepe3 KU yac Oy/ie TOBTOPIOBATUCH TIPOrpama.

PO3BUTOK KOMYHIKAIlIMHOTO Ta MOOUIBHOTO 3B’SI3KY HAJA€ MOKJIUBICTh
peani3oByBaTH JMCTaHIIHE KEpyBaHHA 3a JIOMOMOTOI BeO-I0AaTKy, IO
N1JBUILYE €(PEKTUBHICTD 1 HE MOTPeOye HAXOMKEHHS JIIOAUHU 017151 30HU MOJIUBY.

AKTyanbpHICTh 1I1i€l poOOTHM 3yMOBJIEHA PO3pOOKOI0 aBTOMATHU30BaHOL
CUCTEMHU aBTOMATUYHOTO TIOJMBY 3 BUKOPUCTAHHSM 3ac00iB BiIaJIEHOTO
KepyBaHHS 3a JIONMOMOTOK BeO-I0AaTKy, MOKJIMBICTIO MporpamMmyBaHHS poOOTU
CUCTEMHU Ta 3MIHU 33/IaHKUX TapaMeTPiB, BIAMOBIAHO JO KIIMATHYHUX YMOB.

Metoo poOGOTH € po3poOKa CHCTEMH aBTOMATHU30BAaHOTO TIOJIMBY 3
BUKOPHCTAHHSAM SIK MICIICBOTO TakK 1 BIJJIaJICHOTO KEPyBaHHS 3a JOMOMOTOI0 BeO-
JO/IaTKy, BUOIp PEXHUMIB MIKPOKOHTpOJIEpA 3 MOKIIMBICTIO MpOTrpamMyBaHHS Ta
3MIHU PEXUMIB pOOOTH BIAMOBIIHO J0 J0OOBOTO TEMIEPATypHOrO PEKUMY Ta
BOJIOTOCTI TpyHTY. Jlnsi peamizamii 3a3Haue€HOI METH BHPINIYBAJINCh HACTYMHI
3ajaul:

° OTJIsi/] ICHYIOUMX BUJIIB CUCTEM IOJINBY;
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b orja Ta aHaJi3 3aco0i1B KEpyBaHHs aBTOMATU30BaAHUM IIOJIUMBOM;

° po3poOKa 3arajbHOi CTPYKTYPHOI CXEMH Ta CTPYKTYpPHOI CXeMHU
KOHTPOJIEPA;

° pO3pOo0Ka MPUHITUTIOBOT CXeMH KOHTPOJIEPa,;

° OTJIS B1IJTAJICHUX CUCTEM KEpPyBaHHSI;

° dbopMyBaHHS BUMOT JJIs Be0O-10/1aTKY;

° po3poOKa BeO-10aTKY;

° MOJICITIOBAHHS KOHTPOJIEPA CUCTEMH TTOJIUBY.
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1. OrJisdiA CUCTEM ABTOMATHU30BAHOI'O ITOJIUBY

1.1 Orasj icHylOYHX CHCTEM MOJHUBY

ABTOMaTu30BaHe OOJIaHAHHS  MpaAIl0€ TPH  MIHIMAJIbHIA  yd4acTi
kopuctyBauya. CucTeMH aBTOMAaTUYHOTO TOJMBY MOXKYTh TMpalloBaTd 3a
BCTAHOBJIEHUM Tpa(iKOM MPOTIrOM THXKHIB 1 HaBITh MICSIIB, TOMY JOCUTh JIMILE
gac BiJl YaCcy MIHSTH MporpamMy BiJIMOBIIHO IO 3MIHH CE30HIB.

J1o METO/1B MOJIUBY BITHOCATHCA:

e [loBepxHeBuil MONMB (BOJA PO3MOAUISIETHCS MO TIOBEPXHI IPYHTY
OKPEMHUMU CTPYMEHSIMHU a00 CYLLILHUM HIapOM)

e [lo mporounum Oopo3Ham (BoAy B OOpO3HM TOJAIOTH HEBEIUKUMHU
CTPYMEHSIMU. Y MIpy MPOCYBaHHS OCHOBHA Maca BOJU BOUPAETHCS B CTIHKH 1 JHO
00po3eH);

e 3aToruieHHAM (TIpU I[bOMY BOJa HAIyCKAETHCS IIapOM JI0 25 cM 1 Oisibiie
Ha TOPU3OHTAJIbHI AUISIHKHU, K1 OOMEXEHI 3 yciX OOKIB BUCOKMMHU BAJIMKaMH IS
3aTpUMaHHSI BOJIOTH);

e Hamyckom mo cmyrax (Boja pyXa€eThCsl MO CMyTax, sKi po30MBAIOTH 13
3aCTOCYBaHHSAM CIELalbHOI TEXHIKH. Bucora BamiB, MO OOMEXYIOTh CMYTH,
CTaHOBUTH 15-20 cm).

e BHyTpilIHOTpYHTOBUN TMOJMB (BOJA MOJAETHCS IO MPOKIAIECHUX B
IPpYyHTI TpyOKax 3 OTBOpaMH O€3MOCEPEHbO J10 KOXKHOI POCIWHHU, PIBHOMIPHO
PO3MOJUISIETECA 1 HE 3BOJIOKYE IPYHT MIXK psaamu, ik OyBae MpH 3aCTOCYBaHHI
IHIITUX METO/IIB TIOJINBY)

e JlomyBanHs (Bojga pO3OPHU3KYETHCA HAJ TPYHTOM 1 pOCIMHAMHU 3a
JIOTIOMOT'OI0 CTICTIaIbHHX JIONyBaIbHUX arapaTiB)

OnHiero 3 HAMBIIOMIIIUX CHCTEM KpAaIeIbHOTO TOJHMBY € «AKBagOM» IO

MIJKJII0YAETHCSA 0 IIEHTPATBHOTO BOJONPOBOAY a00 OY/b-sIKOi €EMHOCTI 3 BOJIOIO
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noctatHboro oocsry. IlomuB 3miicHIOEThCS KOXHI 40 XBWIMH, KUIBKICTH KYIIB,
SIK1 OXOIUTIOIOTHCS CUCTEMOIO - He Oiibire 50 mTyK.

IgHoBamiiiHa aBTomaTuuHa nojuBajibHa cucreMa Foresta RH-625 no3souse
JIETKO TIOJMWBATH OyNb-SKy NUISHKY HE BUTpAadalOud 3YCWJIb Ha TEPEHECEHHS Ta
PO3MOTYBaHHS IIJIAHTY.

Cucrema aBToMaTtuyHOro nojiuBy Hunter - 1e cucrema TpyOONpOBOMIB 1
dbopcyHOK, (HYHKINIEIO SKOI € CBOEYACHUM, Oe3mepeOiitHuil Ta pIBHOMIPHHMA TTOJINB
3aJlaHuX JIaHAMWA(THUX TUION] B aBTOMAaTHYHOMY pexkumi. Cuctema MOJUBY
KOpPEHIB po3po0JieHa CHeliaibHO JJii TOro, Io0 BOJA, KHUCEHb 1 MOXKUBHI
PEYOBMHU TMPOHUKAIM BCEPEAMHY HABITh IIUJIBHOIO TIPYHTY 1 3a0e3neuyBaiud
3I0POBUI PICT KOPEHIB SIK Y MOBEPXHI, TaK 1 TIIMOOKO mmija 3emieto. OcoOauBICTIO
JIaHOI CHCTEMHU € 3alaTeHTOBAHUN MPUCTPId, M0 CKIATAETHCS 3 3aCTIHOK, SIKI
JIO3BOJISIIOTH TOZ[aBaTH BOJAY LIUIECIIPSIMOBAHO B TE€ Miclie, KyAu MOTPIOHO, 1
JOJTAf0Th KOPCTKOCTI TMOJUBAIBLHOMY IFUIIHIPY, 3aBIJIKH YOMY HOTO JIETKO
BCTAHOBIIOBaTH. L{MIIHAPY BUIYCKAIOTHCSI TPHOX THUIIIB 1 PO3PI3HAIOTHCS TUIBKU
JIOBXKHWHOIO 1, BIZIMOBITHO, KUJIBKICTIO CTYIICHIB.[2]

JloctaBka BOAM B 30HY IMOJMBY PETYJIIOETHCS E€IEKTPOMArHITHUMH
KJIallaHaM{, PO3MIIIEHUMH B  CIEHIaJbHUX KOpoOax 3  KOHCTPYKIISIMHU
PO3MUIIIOBAYIB PI3HOrO BUJY, BKIIOYAIOYM CHUCTEMY KpanegbHOro MOJIMBY. I1X
00'€THYIOTh TI0O pOOOYHNM 30HAM.

Kosxna 30Ha CTBOprO€THCS i pOOOTH OJAHOTUITHUX TPYI PO3MUITIOBAYIB,
AK1 11€aJIbHO MIAXOAATH JUIsl PO3BUTKY MEBHUX BUIIB POCIHUH 1 BKJIIOYAETHCS B
po0OTY BiJl KOHTpoJepa 1o yep3i. OAHOYaCHUM MOJUB IPYHTY 3 YCIX Marictpaneu
HE 3aCTOCOBY€ETHCSI.

B cucremy kpamnenbHOTO MOJIMBY BCTAHOBIIIOIOTH peayKTop. BiH miarpumye
ONTUMAJIbHUM TOTTYCTUMHU THCK BOJH B CHCTEMI /U1 YTBOPEHHS Kparielib.

31MBHI aBTOMAaTWUYHI KJamaHW B KIHII MaricTpajie mnepeadadaroThb
YTBOPEHHSI MiJIBUIIEHOI BOJIOTOCTI IPYHTY, CHPHUSIIOTH OCYIIEHHIO MpH POOOTI

CHCTCMU.
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Micue ans po3TamryBaHHS KOHTpoOJiepa BHOMPAIOTh 3 ypaxXyBaHHSIM
3pYYHOCTI OOCIYrOBYBaHHS, JOCTYITY, 3aXHIICHOCTI BiJ] BIUIMBY HaBKOJHUITHHOTO
cepenoBuia. TakoX MOXHA BUKOPUCTOBYBATU CHEIlaIbHUI repMETUYHUNA KOPOO,
CTBOPCHHM JIJIs1 PO3MIIICHHS Ha BIAKPUTOMY TOBITPI.

Horo 3'€HYIOTb 3 EIEKTPHYHOI0 MEPEKEIO KUBJICHHS i €IeKTPOMArHi THUMH
KJIallaHaMU, JaTYUKaMH JOIly CIEUialbHUMU CTIMKUMH A0 BOJIOTM KaOesMu 1
npoBogaMu. J[Is MOHTaxy KIHI[IB TMPOBOJIB B KOPOOKaxX CHCTEMHU IIOJIUBY
BUKOPHUCTOBYIOTh yHIBEpCAJIbHI CHJIIKOHOBI HAIlOBHIOBAaYi, IO BHUKJIIOYAKOTH
MIPOHUKHEHHS BOJIOTH JI0 METAJIEBUX YaCTHH.

EnextponocrayanHs KOHTposepa 3a3BUYail 31HCHIOIOTH BiJ MOOYTOBOI
mepexi 220 dyepe3 BOynoBaHHMM OJIOK >KMBJIEHHSA. [l HEBEIMKHUX CHCTEM
JOMYCTUMO BUKOPUCTOBYBATH OaTaperiku abo akyMyJIATOPH.

VYrpaBiaiHHS KOHTPOJIEpOM pOOOTH JaTYMKa JOULY J03BOJISE MPUITHHSITH
MOJIUB NPU aTMOCHEPHUX Onagax, 3anodiratu ii nepe3BOJIOKEHHS.

Ha puc 1.1 300pa’keHO TUIOBY CHUCTEMY IMOJUBY. 3aBJaHHSIM MOJ10HOI
CUCTEMHU € 3a0e3IeUYeHHS POCIWH CYBOPO HEOOXIAHOIO IM KIUIBKICTIO BOAM 3

ypaxyBaHHSIM pealbHUX aTMOC(EpPHUX OIaIiB.

Puc 1.1 Tunoa cxema aBTOMaTU30BAHOTO ITOJIUBY
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3 1Li€10 METOIO BKE MPOBEICHI YMCIEHH1 HAYKOB1 TOCIIHKEHHS, 10 HAAAI0Th
iHpOpMaIlit0 MPO KiTBKICTH BOJIOTH JIJISI TAPHOTO PO3BUTKY POCIUH B 3aJICKHOCTI
BiJ ce30Hy. Hampukmiaz, 71 pocTy Ta30HHOI TpaBu MOTPiOHO Ou3bko 120 + 150
MJI BOJIM MPOTATOM JITHBOTrO Micsus. [lpu mepepaxyHky Ha J000BYy HOpMY
notpeda ckiazae 4 + 5 M. YarapaukaM MoTpioOHO MEHIIIE.

BcTranoBneHuit B KOHTPOJIBHOMY MICIIl IPYHTY JaTYMK BOJIOTOCTI MOCTIMHO
aHalli3y€ HasBHICTb BOJIOTW B IPYHTI, BUAA€ 1HPOpPMAII0O Ha KOHTPOJIEp, KU
00po0JIsie Ti, peryJIror0UM TPUBATICTB 1 00CAT Moj1aui.

Bona nst monuBy 6epeThesi 3 BOJOMIPOBOAY, AKU MOXKE OyTH:

1. migKIrOYeHUH 10 HEHTPATI30BaHOI CUCTEMH BOJIOTIOCTAYaHHS;

2. BUKOPUCTOBYBATHUCS 1HAUBIAYaJIbHO.

Ha Bxoai B cucTeMy aBTOMAaTHYHOTO TOJWBY BCTAHOBIIOIOTH JIIUMIIBHUK
BOJAM 1 ENEKTPUYHUI HACOC B 3aJIEKHOCTI BiJ MPUHHATOI TiIPaBIIYHOI CXEMHU.
Marictpani 3a06e3mneuyoTh 3BOPOTHUMH KJIallaHaMU, K1 BUKJIFOYAIOTh MOXKJIMBICTh
MPOHUKHEHHS B CUCTEMY 3a0pyAHEHHUX IPYHTOBHX BO/I.

[Ilo6 mepex HACTaHHSM 3MMOBHUX MOpPO3iB TPHOpaTH BOIY 3 CHUCTEMHU
MOHTYIOTh 31MBHUN KpaH. DuibTp BuAansge MOXINUBI 3a0pyAHEHHS, IO
NOTPAIUIAIOTh B CUCTEMY aBTOMATHUYHOTO IIOJIMBY JI0 PO3MOJALUTY BOAM IO
BIJIXO/IUTh MaricTpaisx. Bin 3a0e3neuye HOpMaabHy pOOOTY €JIEKTPOMATrHITHHX
KJIAIaHIB.

VY cKIagHUX, PO3TalyKEHUX CHCTEMax Ha BXOJll BCTAHOBIIOIOTH IOJIOBHUHN
KJIallaH OCOOJMBOI KOHCTPYKI[li €JIeKTPOMArHiTHOrO THUIy, 3a0e3neyeHuit
3aXMCTOM BiJ TIIPaBIIYHOTO yAapy 3 MOKIMBICTIO VYIPABIIHHS HUM BIJ
KoHTposiepa. Ha pmaunumx 1 mpucaguOHUX TMOJAMBaX WOro MPaKkTUYHO HeE
BUKOPHCTOBYIOTb.

KepoBani enekTpoMarHiTH1 KjamaHd MOHTYIOTH B IUTACTUKOBUX KOpIycax
BCEpe/MHI IPYHTY MO IEHTpY MaricTpaneil. IX KilbKICTh 3aJeXKUTh Bij

pO3raly’Ke€HOCT1 CTPYKTYPH, 3aCTOCYBaHHS ii Y KOHKPETHIN TEPUTOPIi.
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Ycepenuni  marictpajeii  aBTOMaTHYHOI CHCTEMH TIOJIMBY  3aBXKIU

HNIATPUMYEThCA HEOOX1THUNA TUCK BOAH. TpyOompoBOAM, NEPEXITHUKH, apMaTypa,

METOM MOHTaXXy MOBUHHI HOT0 HaJ1i{HO BUTPUMYBATH, BUKIIOYATH BUTOKY. ToMy

3aCTOCOBYIOTh CIIELIaJIbHI KOHCTPYKIi MOJIETHICHOBUX TPYO, IO BUTPUMYIOTH

THUCK BcepeauHi Hux 10 10 Gap.

1.2  Orasia ckJIa0BUX CHCTEM AaBTOMATH30BAHOI0 MOJIUBY

Jlo ckJlajy CHCTEM IOJIMBA BXOJATh HACTYIIHI CKJIAJ0BI:
e JONIyBaul;

e popcyHku;

® CJICKTPOMArHITHI KJIalaHu;

® KOHTPOJIEPH;

® TaTYHKH.

B cucremax moyimBy BUKOPUCTYBAIOTHCSI HACTYITHI THUIIH JOLYyBayYiB!
® POTOpHI JIOITyBaui;

® BIiSpHI JIOIIyBayi;

® IMIIYJIbCHI JOLyBayi;

® OCIWIIOIOYI JOIIyBayi;

® KpYTIOBi JIONIyBaul;

® [UTAHTU-JOIIyBaYi.

B CHCTEMaXx MOJMBY BUKOPUCTYBAIOTHCS HACTYMHI TUITH (POPCYHOK :
® 32 TUTIOM BHITYCKY BOJIH;

o CTPYMEHEBOIO TUILY;

o CTIPEEBOTO THITY;

® 32 TUTIOM CEKTOPa PO3MHJICHHS:

o CTaHapTHI KPyTOBi

o creriajibH

®3a CIOCOOOM HaJIaIITyBaHHS:

o peryIbOBaHi;
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¢ HEpPETYyJIbOBaHI.

EjexkTpoMartiTHi Kiananu

L{i mpucTpoi BCTAHOBIIOIOTHCSA HAa KOXHY 30HY 3POIICHHS 1, B 3aJI€)KHOCTI
BiJl POTPaMU MOJIMBY, BIAKPUBAIOTH JIOCTYI BOJM O0€3MOCEPETHBO A0 3pOITyBayiB.
[Ipy mopadi Hampyru COJIEHOi/l BCTAHOBJIICHWM Ha KiamaHi i€ Ha MeMOpaHy B
KJIamaHi, BIAKPUBAIOYM W 3aKPUBAIOYHM JOCTYIl BOJAM B CHUCTEMY aBTOMATHYHOTO
noyiuBy. TakoK BCTaHOBIIOIOTHCSI PETYJISATOPH TUCKY KIIAllaHIB KOJU CTaTUYHUI
THUCK BOJY 3aHAATO BEJIMKUN JIJIs1 QYHKI[IOHYBAHHS JOIIYBayiB.

EnexTpoMarHiTHI KJalaHd TPUBOJAATHCS B JIII0 BiJ KOHTpoJiepa. 3a3BUYaii
Hamnpyra >KUBJIEHHS KianaHiB ckiagae 24 B. Lli npucTpoi BCTaHOBIIOIOTHCS Ha
KOXHY 30HY 3pOIIEHHS 1, B 3aJE€XKHOCTI BiJ MPOrpamMu IMOJHBY, BIAKPUBAIOTH

JOCTYTI BOJIU O€3MocepeIHbO 10 3pOIITYBayviB.

KounrpoJsepu

brok ynpasiiaHs, abo KOHTpOJEP, MPU3HAYCHUN JUTs YIIPABIIHHS CHCTEMOIO
aBTOMATUYHOro nosiuBy. Came 3a IOMOMOro0 KOHTpOJIEpa yIpaBistoTh POOOTOO
kiamadiB. J1o 0HOTO 010Ky MOXKYTh OJHOYACHO ITIIKIIOUATHUCS KIJIbKa KJIAIlaHiB,
a TaKOX IIyCKOBE pelie Hacoca.

VY Orowi ymnpaBiiHHA peali3ylOThCS NMPOTPaMU KEPYBAHHS IMOJMBOM, SKi
OyqyTh BU3HAUaTHW Yac BKIIIOYEHHS MOJUBY, MOTO0 TPUBAIICTb 1 BUTPATY BOIU
OKpEMO JJIs1 KOKHOI 30HM JIUISTHKHU. 3a JOMOMOTO0 OJIOKY YHpPaBIiHHS MOXJIMBO
MOBHICTIO aBTOMAaTU3YyBaTH CUCTEMY TIOJIMBY Ha AUISHII Ha TpUBAJIUHN Yac. 3riHO 3
3aJlaHUMH TIpOorpamMamMu, MIKPOIPOIIECOp, PO3TAlIOBaHUI BCepeauHl OJIOKY
yOpaBiiHHA, OyJe TMOoJaBaTh CHUTHAJM KOXXKHOMY KJamaHy, BKIIOYAIOYHM 1
BUKJIIOYAIOYH 110 Yep31 30HU TOJIHUBY.

[Ipu BuGOp1 KOHTpOJEpa MOTPIOHO BPaxOBYBaTH HEOOXiAHY MaKCUMAalIbHY
TpuBadicTh MONMBY. Llell MOKa3HUK BU3HAYAETHCS CKIAMHICTIO JaHAagTy

JOUISIHKA 1 THM, SIKI KyJbTypHU IUIaHYE€TbCSI HAa HbOMY BHUpoulyBatu. Tak, ais
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OPOTSUKHUX JUISHOK, MICIHb, IO BIAPI3HSAIOTHCA CKIAAHUM JaHAmagdTom abo
NpU3HAYEHUX JJI1 BUPOIIYBAaHHS BOJIOTOJIFOOHUX POCIHH, Kpalle 3yMUHUTUCS Ha
KOHTpOJIepax 3 MaKCUMaJIbHOIO TPUBATICTIO MOJUBY - moHaA 120 xB, m00 1[bOTO
yacy BUCTAUMJIO JUIsl SKICHOTO TMOJIMBY BCiX 30H. SIKIIO X Ha MOUISHIN Oarato
BIIKPUTOTO MIPOCTOPY, @ BUPOITYBaHI KyJIbTYpU HE MOTPEOYIOTh BETUKOI KIJTBKOCTI
BOJIOTH, MOKHa BHUKOPHUCTOBYBAaTH OJIOK YIOpPaBIIHHS 3 MaKCUMaJIbHUM YacoM
nonuBy Big 60 g0 120 xB.

IIpy BuKOpHCTaHI CHiJ 3BEpHYTH yBary Ha MOro CYMICHICTh 3 I1HIIIUMU
MOJYJIIMA aBTOMATUYHOI CHUCTEMH IOJIMBY, TOMY HaMKpamuM BapiaHTOM Oyje
MOKyNKa MOAYTIB 1 OJOKIB OJHOro BHUpOOHMKA. ICHYIOTH pi3HI MoAen
KOHTPOJIEP1B, MPU3HAYEHI JI1 BHYTPIIIHHOTO 1 30BHIIIIHHOTO MOHTAXKY.

B nanwmif yac B cucteMax aBTOMAaTUYHOTO TOJMBY BUKOPUCTOBYIOTHCS JIBi
CXEMH YIIpaBJIIHHS: caTeIiTHA 1 IEKOIepHa.

CareniTHa cxema nepeadayvae, Mo €JIeKTPOMArHiTHI KJIAaHU NPUETHYIOTHCS
710 po3'eMiB OJIOKY YIpaBJIiHHS 3a JOMOMOTOI0 eleKTponpoBoiB. Konrponepu, B
SKUX BUKOPUCTOBYETHCS CaTEITHA CXeMa, BIIPI3HAIOTHCS MPOCTOTOIO0 1 HU3BKOIO
BapTicTio. CaMme Taki CXeMH YIpaBIiHHS HalvacTillle 3yCTPIYaroThCsA HA AAYHHUX
NUISHKaX. 3arajbHa KUIBKICTh KJAllaHIB, IMIAKIIOYEHUX OO0 JaHOI CHUCTEMH, HE
nepesuiye 25-30 mrTyK.

[Ipy BUKOpPUCTaHHI JEKOJEPHOM CXEMHU YINpPaBIIHHA  MIJKJIIOUYECHHS
CJICKTPOMArHITHUX KJIAMaHIB BiOYBAETHCS /10 3arajbHOi JBYXIPOBOJAHOW IIMHH,
IpU 1bOMY KJIAIlaHWU MIJKJIIOYAIOTECA Yepe3 CHelladbHuN AeKoaep. Y IpaBiIiHHS
B110yBaeThCs Mo HUPPOBUM aapecamM. Jlexoaepu, po3MIIlIyIOTh MPSIMO MOPYyY 3
KJlaraHaMu abo poTOpHUMH JolnyBadyaMu. KinbKicTh KamaHiB, MiIKIIOYEHUX 10
OJIOKY yMHpaBIliHHS 32 JOTIOMOTOIO JEKOJEPHOI CXeMHU, MOXKE JOCATATH JEKITbKOX
JIECSITKIB.

[Tpu HEOOX1AHOCTI Pi3HI AATYUKHU, HAPUKIIAA, METEOCTaHIIl1, JaTYUKHU JOIITY
ab0 BOJIOTOCTI TPYHTY, MiA'€IHYIOTh A0 IBYXIPOBOJHOI IIMHU 3 BUKOPUCTAHHSIM

JeKoIepa.
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JlaTunkn

JlaTuuku  KIIMaTUYHUX YMOB - HEOOXIHUWA  €JIEMEHT CHCTEMU
aBTOMATUYHOro TMoJIMBY. OIHUM 3 HaWBAKJIUBIIIUX € JaTYUK JOILY, SIKHUH MOXKe
BIIKIIIOYUTH CUCTEMY AaBTOIIOJIMBY B JOLIOBY MOrofy. Takox M0 i€l cuCTeMHU
NIIKITI0YAI0Th  JTaTYUKH  BITPY, TEMIEpaTypu, BUTpPATH BOJIU, SKI MOXYTh
BUKOPUCTOBYBATUCS AK OKPEMO, TaK 1 B KOMIUIEKCl. JlaTuMku joimly 1o THIY
iHTep(eticy OyBaioTh ApoToBUMHU 1 Oe3nporoBumu. [lo mpuHuumy noOynoBU
BUJIUISIIOTH aHaJIOTOB1 Ta 1udpoBi npuctpoi. Ilpu BunagaHHi omajiB Il JaTYUKU
HAJAl0Th CUTHAJ HAXOUTh HA MYJIbT YIPABIIHHS, SIKAHU 1 BIIKIIIOYAE TOJIUB.

KoHntposep 3Mo0ke BKIIOUUTH CUCTEMY aBTOMATUYHOTO MOJIUBY TIIBKH TOJI
KOJM JaTYMKWA HaJaloTh TMeBHUM curHaia. [Ilpy 1pboMy peXuMH TOJIUBY
aKTUBYIOTBCS 3TIJHO 13 33aJlaHMMHM paHile nporpamam. Takuil mpuHOUI poOOTH
JATYMKIB JIONIY JO3BOJISIE€ BIAKIIOUYATA CUCTEMY IOJIMBY HaBITh B CHPY IOTOY.
JlaTuuku noury HEOOX1JTHO BCTAHOBJIIOBATHU IMiJi BIAKPUTHUM HEOOM, HaleKo BiJ
pO30pHU3KyBaylB.

[Ipu cunpbHOMY BITpi MPOBEJEHHS HA JIISHII MOJMBY CTa€ Hee(PEKTUBHUM,
TOMY 10 KOHTpOJepa CHUCTEMH aBTOMATHYHOTO IIOJIMBY TaKOX MiIKIIOYAIOTh
JaBadl MIBUAKOCTI BiTpy. BOHM BiAKIIIOYAlOTh IOJUB IPH NEPEBUINCHHI 3aJ1aHO1
IIBUIKOCTI BITPY 1 BIJHOBJIOIOTH HAJAIITYBaHHS KOHTpPOJEpa, KOJIM IOroja
3MIHIOETHCS 1 BITEP CTHXAE.

JlaTuuku TemrepaTypu MOBITPS TaKOX MOXYTh 3yMUHUTH POOOTY CHCTEMHU
noyuBy a0o 3anmoOirtu ii BKJIIOYEHHS, SKIIO TEMIepaTypa HaBKOJUIIHHOTO
CEpEeIOBHIIA OMMYCTUTHCS HIKYE 3a/1aHOTO 3HAYCHHSI.

JlaTuuk BUTpATH BOJW JO3BOJISIE€ BINKIIOYUTH CHUCTEMY aBTOMATHYHOTO
MIOJIUBY, AKIIO Yepe3 TPyOOIPOBiI MPoie BOaU OLIbIIE 3a1aHOTO 3HAaYeHHS. Take,
HAIPUKIIA], MOXKe OyTH, SIKIIO CTAJOCs MOIIKOIKEHHS TPyOu abo po30pHu3Kyr0Uuoi
TOJIOBKH 1 BUHHUK BUTIK BOJIH.

JlaTuuk BU3HAUEHHS BOJIOTOCTI TPYHTY JO3BOJIAE EKOHOMHUTH BOJY 1

MPUMTMHUTH TIOJIUB, KOJIM BiH CTaHE HEMOTPIOHUM. J[aTYnK MOMIMIAOTh B IPYHT, 1€
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BIH MeploAUYHO (Hampukiaa, koxkHi 10 XB) BUMIpIOE€ piBEHb BOJIOTOCTi. SIKIIO
BOJIOTICTh IPYHTY OyJe HIKYE 33JaHOr0 3HAYEHHS, a Yac MOJIMBY Ille HE HACTaB,
JlaBa4 MOKE€ J03BOJIUTH 3aIlyCK CUCTEMHM MOJIMBY. SIKIIO K BOJOTICTh IPYHTYOyI€e
JIOCTaTHBOIO, JAaTYMK MOXKE IMPEpBATU LMUKI TMOJUBY Aisi ekoHowmii Bomu. Ilpu
BUKOPHUCTAHHI JJaBaya BOJIOTOCTI IPYHTYEKOHOMIs BoJu ckiaze Oinbiie 40%.

JUid MiIKIIOYEHHS 10 CHCTEM aBTOMATHUYHOTO IOJUBY BUKOPHUCTOBYIOTb
TAaKO)X METEOCTaHINi, sKI OJHOYACHO BUMIPIOIOTh  PI3HI  MapameTpu
HaBKOJIMILIHBOTO CEPEIOBUINA, HANpHUKIaA, TEMIIEpaTrypy IOBITPs, HanpsaM 1
HIBUKICTh BITPY, BIJIHOCHY BOJIOTICTh MOBITPS 1 KUIBKICTh OINAJIB, IO BUIIAJU.
Oco0nuBO KOPUCHOIO € Toji0Ha CTaHIlisl B pailoHax, Je¢ MOTroJHI YMOBU 4acToO
3MIHIOIOTbCSA. METeOoCTaHIlIsl MOKE PEryJitoBaTH poOOTY CUCTEMH aBTOMATUYHOTO
NOJIUBY. 3a3BUYail, HE3AJIEHKHO BIJl MOJEN1, METEOCTaHI[l1 BIAPI3HAIOTHCS BUCOKOIO
HAJINHICTIO, IETKUM MOHTQXEM 1 TPUBAJIUM TEPMIHOM €KCILTyaTallii.

B r1abn. 1.1. HaBegeHO  CKIAAOBI  HAWMONYJSAPHIIIUX  CHCTEM

aBTOMATU30BAaHOTI'O MOJIUBY Ta OCOOIMBOCTI iX POOOTH.

Taomums 1.1
Ob6namanus Ocob6mBoCTI Signature | Hunter | Rain | Foresta | AxBagom
poboTu Bird
JomryBaui PotopHi + + + + +
Bisipni + + + + +
DopCcyHKH dikcoBaHi + + + + +
Keposani + + + + +
Bubbler + + + - -
Rotator + + + - -
Enextpo-maruitHi + + + - -
KJIaITaHu
KonTponepu ABTOHOMHICTH + + + + -
(mparitoe He Ti-
JIBKU B1JT MEPEXKI)
OrnparroBaHHs + + - - -
BEJIMKOT KIJIBKOCTI
30H
[TinTpumka + + - - -
6araThb0X MOB
Apk.
JC51.511.913.001 113
3mH. | Apk. No nokym. Iigmac | Hara 15




[Tponosxkenns tad:1.1.1

CunxpoHizauis + + - - -
MIXK
KOHTpOJIEpaMu
Jlerke + - + + i
porpamMyBaHHs

JlaBaui Bitpy + + - - _
Homury + + + - -
Mopo3y + + + - -
BonorocTi 3emiti + - + - -
Mopo3sy + + + - _

AHanizytoun nani tabn. 1.1 m1o0pe BUIHO IO CUCTEMH IOJMBY KOMIaHIi
Signature ¢yHKIiOHaTBEHO Kpallll 3a 1HIII, aje iICHye psia HepodikiB. [lo-nepire, 10
MIKPOKOHTPOJIEPIB 1Ii€1 KOMIIaHIi HEMOXJIMBO MiA'€THATU 1HIII JaBayi, KpiM THX,
AK1 nependadeni po3pooHukom. [lo-gpyre, HiHOBa KaTeropis Habarato BUIIa. A
omke kommadis Hunter mepcrekTuBHIIIA 3a 1HIIN, TOMY [0 B Hei Olibina
BapiaTuBHICTb. Cuctemu HuUNter HamarOT MOXKIMBICTh MIJKIIOUYEHHS PIZHUX
JATYMKIB JI0 PI3HUX KOHTpOJiepiB. Takox I[iHOBA KaTeropis Habarato HUK4Ya HIXK B

1HIIHNX.

1.3.  Orasa 3aco0iB KepyBaHHSI ABTOMATH30BAHUM IOJHBOM

Ha punky Ykpainu npejctaBieHi KOHTPOJIEPH CUCTEMH TOJIMBY ABOX (PipM—

Hunter Ta Rain Bird.

KontpoJsiepsl Node Hunter

Cepist aBTOHOMHUX KOHTpoJiepiB st aBTonoiauBy Hunter NODE e cepis
PO3MOAIEHUX BUHOCHUXKOHTPOJIEPIB, SIKI BUKOPHUCTOBYIOTHCS O€3MOCEepeaHbO 3
eJIeKTpoHUMH KjlanaHamu. Cepiss aBTOHOMHHUX KOHTPOJIEPIB [Jisi aBTOIOJIMBY
Hunter NODE - enuna oniHilika KOHTpOJIEpIB, SIKa TMpalloe€ BIJI JHKepen

ABTOHOMHOI'O »XHBJICHHA, 1 CTaBUTHCS CTaBHUTHCS [IpAMO Ha KJaIlaH. Cepiﬂ
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https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-hunter-node

aBTOHOMHHUX KOHTpoJiepiB /it aBrononuBy Hunter NODE mosxe oGciyroByBatu
Bin 1 mo 6 30H momuBy. Kopmyc mux KOHTpOJEpiB T€PMETHUHUN 1 BiIIMIHHO
nepeHocuTh Bojory. Cepis IpeJcTaBiI€HAa KOHTPOJEpaMU Ui JEKIJIbKOX 30H

MOJIUBY, & caMe: OJHIET 30HU, ABOX, YOTUPHOX a00 MIECTH 30H IS MOJIUBY.[9]

KontpoJsiepn Dual Hunter

Cepisa xonTposiepiB s apronoiauBy Hunter DUAL 4ymoBO migxoauTh ISt
aBTOIIOJIMBY BEJIMKUX TEPUTOPIM, HANPHUKIA] MICBKMX MapKiB 1 Tojb(] MOJIB.
Cepisl € IHHOBALITHUM MOAYJIEM PO3IIMPEHHAM Jisi KOHTposepiB cepii Hunter I-
Core. 3aBIsKM JTaHOMY MOJIYJIO PO3LIMPEHHS KIJIBKOCTI 30H aBTOIIOJIUBY MOXE
Oytu 30UTbIIEHO HAa 48 30H, HE paxylud 30H, AKI MOXKE OOCIyroByBaTH cam
Hunter [-Core. VYmnpaBmiHHS UMMM 30HaMU BIAOYBa€TbCAd 3a JIOMOMOTOIO
MIJKIIOUYEHHS JIEKOJIEpiB, BOHU MOXKYTh YIOPABISITH SK OJHUM, TaK 1 JBOMa
KJIallaHaMHd. 3BEPHEMO yBary Ha Te, M0 MPAaKTUYHO yci (QYHKUII JaHOTO
KOHTpOJIEpa TOUIUPIOIOTHCS TAKOXK 1 HA IHTETPOBAaHHWM B KOHTPOJEP MOMIYJb

DUAL.

Kounrpoaepu PRO-C Hunter

Cepis kouTposepiB mns aBronoauBy Hunter PRO-C -- mepma miniiika 3
MOXJIMBICTIO 301JIbIIEHHS KUIBKOCTI OOCTYyrOBYBaHUX 30H aBTOIOJMBY 3a
JIOTIOMOT'OX0 MOJIYJTIB PO3IIMPEHHS, K1 KyIyIOThCs 10AaTKOBO. Cepisi KOHTPOJEepiB
s aprononmBy Hunter PRO-C B 6a30Biii KOMIUIEKTAIli1 MOKe 0OCTYXUTH 3 30HU
MOJIUBY, a 32 JIONOMOTOK MOJYJIB PO3IIUPIOETHCS ax A0 15 30H aBTOMOJUBY.
Tomy Oyap-siki 3MiHM B JaHamadTHOMY Au3aliHi a00 30UIBIICHHS KUIBKOCTI 30H
JUIsl TIOJIMBY He Bini0'eTbcs HAa 3MIHY KOHTpoJepa. BigzHauumo, 1mo cepis
KOHTpoJiepiB ajs 3pomieHHs abo nonmuBy Hunter PRO-C migTpumye Bci icHyroul
JATYUKU 1 CMapT CHUCTEMH, 1 3 JIETKICTIO 3MOXYTh CTaTH JIOCHUTHb MOTYXHUM

IHCTPYMEHTOM JJIs TTOJIUBY.
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Kountpoaepu I-Core Hunter

Cepis xontponepiB mis aprononuBy Hunter [-CORE BimHOCHTBCS 10
npodeciiftHol  JIHIMI oOnagHaHHA. Y  3aBOJICBKIM  KOMIUIEKTAIll JdaHUMN
mporpamMaTop MoKe OOCIyroByBaTH 6 30H aBTOIOJHBY, aj€ IMPO JOTIOMOTOIO
MOJYJIIB PO3LUIUPEHHS MOXKE PO3IIMPIOBATHUCS 10 42 30H MOJIUBY, SIKIIO J0JATKOBO
MiAKTF0YUTH MyasT yrpaBiiHHI DUAL to 10 42 MoxHa 1oaaTH 11ie 10AaTKOBO 42
3ouu. Craryc Bciei cuctemu, Momaynb SmartPort, migrpumka 6-Tu MOB 1
PIIKOKPUCTATIYHUN JOHUCIUIEM 3 miAcBiuyBaHHsAM. KoHTponepu maHoi cepii

BBA)KAIOTHCS OJTHUMHU 3 HAHOUIbII (DYHKIIIOHAJIBHUX B MOJIMBHOI IHTYCTPIi.

Kontpoaepun PCC Hunter

Kontponepu nns aBrononuBy Hunter PCC -- onna 3 nepmmx npodeciitHux
JIHIAOK IpOorpaMoBaHMX KOHTPOJEpiB NoJduBYy. KoHTposepu s aBTONOJIUBY
Hunter PCC MoxyTb OyTH SIK JUIsl BHYTPIIIHBOTO, TaK 1 JUIsl 30BHIITHBOTO MOHTAXKY
1 MOXKYTh obOcityroByBatu 6, 9, 12, 15 30H nonuBy. Y 1l JiHIALI KOHTpOJIEpIB 3
HE3aJIeXKH1 TporpamMu KepyBaHHS, MOXKJIMBE MiIKIIOYEHHS naTtyukiB. J[ana cepis
KOHTpoJiepiB ~ OyJla  BUTOTOBJI€HAa 3 METOK  CTBOPEHHS  CIPaBKHbOTO
MOBHO(YHKITIOHATBFHOTO KOHTpOJIepa sl NUISTHOK MPUBATHOTO THUITY 3 MPOCTHUM 1
JIETKUM KepyBaHHSM. J[aHUW KOHTPOJEp CYMICHUUN 3 pO3pOOJECHOI0 TEXHOJIOTIEID

kommnanii HunterSolarSync.

Kontpousepu X-Core Hunter

Kontponepu gt aBrononuBy Hunter X-CORE gocuts npocTi B yCTaHOBIN 1
MOHTaXi. TakoX BOHM BIJIPI3HSIOTHECA 3PYYHUM YIOPABITIHHAM, SKE CTaJlo
MOKJIMBHM 3aBJIsSKH TPhOM BOYJIOBAaHUM IIporpamMaM, KOXKHa 3 SKHX Mae 1o 4
pizaux anroputmu mnoiuBy. Kontpomepu cepii Hunter X-CORE 3nmathi
oOciyroByBaTd 10 8 30H 3polleHHs. Take oOjiagHaHHS ISl TOJMBY MOMXHA

BCTAHOBUTHU Ha JAUISTHKAX P13HUX PO3MIpIB.

Apk.
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https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-hunter-i-core
https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-hunter-pcc
https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-hunter-x-core

e Konrposepu ELC Hunter

[Mopsan 3 Oe3miyui0 KOMEPUIWHMX 1 NPUBATHUX KOHTpOJIEpiB Oyia
po3pobisieHa miHiMika Eco Logic - cremianpbHUX OMFOIKETHUX KOHTPOJEPIB, SKi
MaloTh 0a30BUil Hallp (QyHKIIN M[OporpaMyBaHHS JJIsi HEBEIMKUX CHCTEM
aBTOMATUYHOTO MOJIMBY. Bces cepis BUKOHaHA 111 MOHTaXKy BCEPEANHI MPUMIIICHb

1 IOCTABJISIETHCS B IBOX BapiaHTax - JUIsl yIIpaBiiHHA 4-Ma 1 6-10 30HaMHU MOJIUBY.

eKontposiepu HC Hunter

Jlinifika KOHTpOJIEPIB 3 BHUKOPUCTAHHAM I1HTepHeT-TiakiIoueHs HC
Hydrawise. 151 cepis Bkitouae B1 MOJIEN1 MyJIbTIB YIPABIIHHS - CTalllOHAPHUHI Ha
6 30H 1 MOAyJbHUNM Ha 12 30H 3 MOXIMBICTIO po3mupeHHs 10 36. OnHieo 3
KirodoBux skocted cepii HC € MOXIMBICTH JMUCTAHIIIMHOTO KepyBaHHS O3
BukopuctanHa nyiabra ROAM-KIT, ockinpku mporpamHe 3a0e3neyeHHs
Hydrawise mis cmapTdoOHIB J03BOJISIE YIPABIATH OCHOBHUMH  (YHKIIISIMH

KOHTpoJiepa 3 OyJp-KOi TOUKH, JI€ € JOCTYI B IHTEPHET.

e Kontposepu ESP-RZX Rain Bird

I[li KoHTponepu JAyXk€ 3py4yHI Yy BHUKOPHUCTAHHI, MAalOTh JIETKE
nporpammyBaHHs. Komnanigs Rain-Bird pos3pobuna 1 BumycTuiaa Ha pPHHOK
MIUPOKUM BUOIp KOHTPOJIEPIB, SKI MOXYTh MIIATPUMYBATH PI3HY KIIBKICTh
NoJIMBaJIbHUX 30H: 4, 6, 8. KOHTpoJepy aBTOMATHUYHUX CUCTEM 3POLIEHHS cepil
Rain-Bird ESP RZX nocuth rHydki B HajmamtyBaHHsX. [le 103Bosisie opraHizyBaTH
3pOILEHHS HEBEIUKUX TepuTopiil. KoHTponepu AomycKkaroTh NIAKIIOYEHS JaTYUKY

Jomy.

eKontposepu WP Rain Bird
Jliniiika koHTposiepiB Rain Bird WP po3pobisiena ToproBoro Mapkor Rain
Bird, ams ycTaHOBKM IbOTO YCTaTKyBaHHS B MICISIX, J€ HEMAaE MOXKJIMBOCTI

HIJKIIOYUTUCA O LEHTPATBHOTO €JIEKTPONOCTaYaHHs. Y HIKAJIIbHOIO OCOOJIUBICTIO
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https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-hunter-eco-logic
https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-rain-bird-esp-rzx
https://avtomaticheskij-poliv.net.ua/oborudovanie/kontrollery-rain-bird-wp

koHTposiepiB Rain Bird WP € Te, mo ix MokxHa MOHTYBaTu B NMPHUMIIICHHI, Ha

BYyJIMILII a00 MPAMO B KianaHHOMY Ookci. JKuBJIeHHsI KOHTpOJIEp OTPUMYE BiJl MapH

Oarapeiiok Hanpyroio 9B. Kontponepu Rain Bird WP 3a6e3neueni 3 mporpamamu.

Jlo HUX TaKOX MO>KHA MIAKIIOUUATH JATYUKH A0UTy. MoAenbHUM psia KOHTPOJIEpiB

Rain Bird WP pno3Bosisie opranizyBaTH TMOJUB TEPUTOPIi, B AKIA MOXKYTh

npaitoBaty 1, 2, 4, 6, 8 noauBaibHUX 30H. B Ta6n 1.2 HaBeIEHO ONMUC OCHOBHUX

MOKa3HUKIB KOHTPOJIEPiB MOJIHBY.

Tabmums 1.2
Kontponepu JaTunkn ta | Poboua Buxinna PesepBhe
Moayiab Wi-Fl TeMIeparypa Hampyra YKUBJICHHS
Node Hunter Mae moxuuBicTh | -17 — 60 C 24 B 1-2 x AAA
MIIKIIFOYeHHs |- Oarapei
'O JIaTYHKa
Dual Hunter - -17-66 C 24B -
PRO-C Hunter Solar Sync -17-60 C 24B 1 x AAA
Oarapei
I-Core Hunter Solar Sync -18-66 C 24 B -
PCC Hunter Solar Sync -18-66 C 24 B -
X-Core Hunter Jucraniiini -18-66 C 24 B 1 x AAA
NyJbTU Oarapei
ELC Hunter CywmicTHui 31-18—-66C 24B 1-2 x AAA
yciMa JaT4uKamMu Oarapei
Hunter
HC Hunter Monaynas Wi-Fi -18-66 C 24 B 1-2 x AAA
Oarapei
ESP-RZX Rain Bird IToroani cencopu | -18 — 66 C 24 B 2 x AAA
Oarapei
WP Rain Bird Moxe oytu | -20—-70 C 24 B 2 x AAA
M IKJIIFOYEHUM J10 Oarapei
JATYUKY JIOMTY

1.4 Onuc ¢GyHKUHIOHAJBHMX BJIACTHBOCTEN CHUCTEMHM ABTOMATHYHOIO

MOJIUBY

Ha migcraBl mpoBeneHMX OTJISIIB CHUCTEM IIOJUBY, iX CKJIQJIOBHX Ta

OCOOJIMBOCTEH ICHYIOUMX KOHTPOJIEPIB TMOJMBY MOKHA BHU3HAYWTH HACTYIIHI

BJIACTUBOCTI pO3POOJIEHUX CUCTEMU TIOJIUBY:

3MH. | Apk.
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ITigmmc

JHara

JC51.511.913.001 113

Apk.

20



https://www.hunterindustries.com/ru/node/31236
https://www.hunterindustries.com/ru/node/31236
https://www.hunterindustries.com/ru/node/31236

® MOXJIMBICTh peaiizaiii sSK MICIIEBOTO TaK 1 BIIJAJICHOTO KepyBaHHS
CHCTEMOIO 3 BUKOPUCTAHHIM BeO-710/1aTKY;

® KOHTPOJIb TEMIIEPATYPH Ta BOJOTOCTI MOBITPS Ta IPYHTY;

® MOXJIMBICTh IPOTpaMyBaHHs PI3HUX AJITOPUTMIB KEPYyBaHHS IMOJHUBOM 3
BCTAHOBJICHHSIM KUTBKOCTI 30H, 4acy MOYaTKy MOJUBY, TPUBAJIOCTI MOJUBY Ta 4Yac
BITHOBJICHHS TIOJIUBY;

® MOXJIHBICTb PO3IIMPEHHS KUTBKOCTI KaHaJiB KEepyBaHHS
€JIEKTPOMArHITHUMU KJIallaHaMU,;

® KOMIIaKTHA MOJIETIIEHa KOHCTPYKLIIS;

® MOXIJIMBICTh BPaXOBYBaTH CE€30HHICTb MPU OpraHizallii 3pOleHHS;

® 3PYYHICTh IPU MOHTAXI.

Apk.
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2.1

Ha

puc

2. CXEMA EJEKTPUYHA CTPYKTYPHA CUCTEMHA

ABTOMATHYHOI'O ITIOJIUBY

Omnuc 3arajibHOI CTPYKTYPHOI CXeMH

2.1. IMPpUBCACHA  3aralJlbHa cxXemMa CHCTCMH

CTPYKTypHa

ABTOMATHU30BaHOTO ITIOJINBY.

Cxema CKIaJa€TbCAa 3 OCHOBHHX By3J'IiB:

Byso1 BeO-noaatky 3 cepBepom;
KoHTposep cuctemu noausy;
30BHIIIHI JaTYUKH KIIIMATUYHUX YMOB Ta BOJIOTOCTI IPYHTY;

EnekTpoMarHiTHI KJIaliaHu KEPYBaHHSI MMOJAY00 BOJIH.

I[O CKJIaly KOHTPOJICpa BXOAATH HaCTyrlHi O10KM:

L4 KOHTPOJICP CUCTCMH I10JIMBA,
o inTepdeiic kepyBaHHS.
JaTunxn o
| T |
I
3 | LCD - expan ‘
1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, !
i } ! I 4 !
! h ! I
| " | !
I h
1 ! v
| H
i I . . |
i BeG-gozmarox 4P Cepsep < H Wi-Fi moayns P MikpokoHtpoiep : > ;z;zzf::ﬂ < K?i‘;gg:;i?y !
| b
| h
i i [ |: *************************** [urepdeiicae
! Be6-gomarox||  |ws 0 % KepyBaHHs |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
| 5B o
Jhxepeno ) | MpaitBep |
i JKUBJIECHHS | YIpaBIiHHS }
} \ | KonTponep
|
I

EnexktpoMarHiTHi
KIIaIaHu

KepyBanus

KJarmaHaMu
,,,,,, |

Puc. 2.1. CtpykTypHa cxema aBTOMAaTU30BaHOTO MTOJIUBY
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By3ou1 Bed nogaTky

Beb-nogatok Ta MicuieBHii KOHTpOJEp 3B’si3aHI cepBEpOM Ta MoayieMm Wi-
Fi. B Oydepi cepBepy 30epiratoTbcs AaHl poOOTH Ta CTaHYy CHUCTEMU KEpyBaHHS
MOJMBOM B mLiIoMy. Beb6-monaTtoxk BHKOHYy€e BCi TDK (QYHKINT IO 1 MICHEBUN
KOHTpOJIep, IO J103BOJIsiE 0€3 TMEpelIKo]| IMOBHICTIO KepyBaTH MOJHBOM 0e€3

00OMEXEHHS B BUKOHAHHI TUX YM 1HIINX 3a/71a4.

JlaTunkn

JlaTuuky TOTpiOHI IS aBTOMATHYHOTO BHKJIIOUECHHS IIOJMBY IIiJl dYac
BUMNAJaHHs aTMOC(EepHUX OmajiiB. BOHU 103BOJISIOTH:

® HE JIONMyCKaTH TEPEe3BOJIOKEHHS POCIWH 3a PaXyHOK 3alBHX IOJIUBIB
IPpU CUPIHA TTOTO/];

® CGKOHOMHTH BUTPATH 3 JKEpelia BOJOTOCTaYaHHs, pecypc 00IaHaHHS.

B cucremi miakiIroueHo 2 JaTUYNKHU:

® JaTYHK BOJIOTOCTI TPYHTY,

® JaT4YMK BOJIOTOCTI MOBITPS Ta TEMIEPATYPH.

By3o0J1 inTepdeiicHOro kepyBaHHA
Lleii By3onm 3a0e3neuye BBiJ 1H(OpMaIii HaJIAITYBaHHS KOHTpOJEpa 3a

JIOTIOMOT'OI0 KJIaBlaTypH Ta BiJIOOpa)KeHHs MOTOYHOT iHGOpMaIlii Ha JTiCTUIel.

By30J1 kepyBaHHA KJIallaHAMU

OcHOBHI YaCTHUHU By3Ja. OJIOK JpaiiBepy yIpaBiIiHHS SKUMU BHUCTYMAIOTh
pene, MmO KepPymTh EJIEKTPOMATHITHUMH KianaHamu. PoOota maHoro OJoKy
MoJIArae B HACTYMHOMY: Y BIANOBIAHOCTI [0 NPUUHATUX HalAIITyBaHb
MPOBOJIUTHCA KOMYTAIlisl pejie SKi BMUKAIOTh KJamaHW IMojadi BOJMU /IO 30HH.
BumukaeTbes pesie mo KoMaH I KepyBaHHS MIKPOKOHTpOJIEpa MO 3aKiHYCHHIO Jacy

MIOJIUBY.

Apk.
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EnexTpoMartiTHi Kiananm
EnexktpomarHiTH1 KJanaHu MpU3HAYEHI M7 JUCTAHLIMHOTO YMpPaBIiHHS

Imoga4aro BOOU IIpu TTOJINBI.

Jkepeio »KuBJICHHSA
Jlxepeno JkuBieHHs 3a0esneuye (GOpMyBaHHS KaHaIIB CTaOUI130BaHO1
ctaioi Hamnpyru +5B, +12B 1 +24B, ski BUKOPUCTOBYIOTCS, BIJIOBIJIHO, MJIs

YKUBJICHHSI MIKPOKOHTpOJIEpa, pelie ApaiiBepa, Ta eIeKTPOMarHiTHUX KIIalaHiB.

2.2 Onuc CTPYKTYPHOI cXeMH KOHTpoJiepa

Ha puc 2.2. npuBeneHa CTpyKTypHa CXeéMa KOHTpPOJIepa aBTOMAaTU30BaHOTO

TIOJINBY.
Wi-Fi Moy
A
) 4
Knasimn
CTalliOHApHOTO > It . L . . .
. > ata ApayiHo > aiBep gaT4ukiB —Jlo JaTyuKiB—»
yIpaBITiHHS pAy Apaiisep 1 Ho n
CHCTEMOIO

12C posmuproBau brok ynpasninHs
MOPTiB pene

LCD - expan

Puc 2.2 CtpykTypHa cxema KOHTpoJiepa

CxeMa CKIIaJJa€ThCs 3 HACTITYHUX OCHOBHUX BY3JIB:
® KJIABIIIHM CTAI[IOHAPHOTO YMPABIIHHSA;

® MIKPOKOHTPOJIED;

Apk.
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e IpaiiBep KepyBaHHS;
®PO3IIUPIOBAY TIOPTIB;

¢CD ekpaH.

KontpoJiep

Kotponepom Buctynae miaara Arduino Nano. MikpokoHTpoJiep 103BOJISIE
3a37ajeriib 3aJaBaTd poOOUYMH pPEKUM Ha T[IEBHUU TMeEpiojJ] eKCILIyaTtarfi.
[udposuii iHTEpPEiic Crpolrye IpoIec MPOorpaMmyBaHHs MOJIUBOM.

MIiKpOKOHTpOJIEp BUKOHYE TaKi 3aja4i sIK:

e (hopmyBaHHS PI3HUX NPOrPaM 3ayCKy CUCTEM IOJIUBY;

® 3aCTOCYBaHHs PI3HUX I'padikiB poOOTH 3 ypaXyBaHHSIM CE30HY;

® peryjiroBaHHS 1 OOMEXKEHHS TPHUBAJIOCTI TMOJUBY 13 3a0e3MeUYeHHIM
3aTPUMOK MIJK BKJIFOUEHHSIMU PI3HUX PEKUMIB;

e 30epiraHHs MmapaMeTpiB 3alpoOrpPaMOBAHOTO PYYHOTO PEKUMY POOOTH B
nam'siTi KOHTPOJIEPa;

® MOXJIMBICTB TIEPETIISAAY BBEACHUX YCTABOK;

e MOJKJIMBICTH IIIKIIFOYEHHS 30BHINIHIX JATYUKIB.

JpaiiBep KepyBaHHS eJICKTPOMATHITHUM KJIANIAHOM
JlpaiiBepoM BHCTYIAIOTh pelie SIKI KEPYEThCS MIKPOKOHTposiepoMm. Pere

Kepye €JIEKTPOMArHiTHUM KJIallaHOM SIKUW BMUKAE MOJIUB.

Po3muproBay nopris

bnok L2C mneperBoptoBauem mmHM [2C 103BOJISIE JIETKO BUPIIIATH
npo0siemMy HecTadl MU(PPOBUX MOPTIB HATAE MOMIIMBICTH PO3MIUPUTH KUIHKICThH
30H nonuBiB. Mikpocxema BUKOpucTOBYBatucsa Ais yrpaniiHas KK mucrieem

1] yIpaBiaiHHAM 11atu Arduino.
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/IpajiiBep 1aT4YUKIB
VY 3BA3Ky 3 THM, IO JATYMKWA PO3TAIIOBaHI HA BENMKIN BiJCTaHI BiA
KOHTpOJIEpa HEOOXIJHO HOpMAali3yBaTH CHUTHAJIM 3 JATYMKIB Ta 3a0€3MeYuTH

POXO/DKEHHA 3aBaj. JpaiiBepu JaTUMKIB BUKOHYIOTb 111 (PYHKIIII.

2.3 Onmc CTPYKTYpH BeO-101aTKY

OcHoBHUMH (DYHKITIOHAJTLHUMHU 33/la4aMH SIK1 BAKOHY€E Be0-101aTOK €:

® HaJIAIITYBaHHS Ta 3MiHA PEKUMIB MOJIUBY;

® OIUIsI] MUHYJIMX 3aITyCKIB IIOJIMBY,

® [IOBIJOMJICHHS PO MOYATOK Ta 3aKiHYCHHS MOJIUBY;

e OUIBII JIeTaJbHE HAMAIITYBAHHS KOXKHOTO 3 PEXKHUMIB;

® T[iepersij] B peaJbHOMY Yaci MOKAa3HUKIB 3 TaTYUKIB.

["onoBHMMU Os10KaMu 1S peani3allii Be0-10/1aTKy €:

® CBITJIOBI IHJIUKATOPH MOJIUBY;

e KJIaBIlIM (3MIHU PEKUMIB Ta 3aMTyCKY MNPOrPaMH) ;

e TepMiHaJl JJid HaJlalITyBaHHA oOMIHY 1H(dopmanii BeO-10AaTOK
KOHTpPOJIED;

e 010K BioOpakeHHs iHGOpMaIIii 3 JaTUMKa,

® BI/DKETH aKTHBALlll pOOOTH 3 MOMITOIO Ta CIJIMBAIOYUX MOBIJOMIICHB;

e rpadik 3 MOKIUBICTIO BIAOOpakeHb 0a30BUX JAHUX.

Apk.
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3. PO3POBKA CXEMM EJEKTPUYHOI MNPHUHIMIIOBOI
KOHTPOJIEPA CUCTEMMH IIOJIUBY

3.1 Onuc NnpUMHIUIIOBOI CXeMH KOHTpoJiepa

Ha puc 3.1 300pa)keHO NMPUHIMIIOBY CXEMYy CHUCTEMH aBTOMAaTH30BAaHOTO
noymBy. Slka BHKOHaHa Ha OCHOBI MikpokoHTpojiepa Arduino Nano (D5).

MIKpOKOHTpOJIEP KUBUTHCS BiJI JKEpea >KUBJICHHS SB.

12

K1 < V0§ — o1
K2 — 0
o7
— 0
. VD1 1; Pat o4 "
T3 , s - ™ RID -
RS 5
— P 06 5
16
v o7
" v Iva.] - leaszzazs
st 08 884|,3,/80888885
R 5 8 >5% 2
o) — )
. . 9| _ow H‘ ITTT
2 o
v
s ou ofsv
e 1
1
152

15

1

o .

< o

2 D10

K82 <z | o

J e L

x2
~ 2208, 50y !
Puc 3.1 HpI/IHLII/IHOBa CXCMa aBTOMATU30BAHOT'O ITIOJINBY.
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Jkepeno SKMBJICHHS BHKOHAHO II0 CXeMi Oe3lepepBHOr0O JpKepesa
KUBJIEHHS 3 TpaHc(opmMaTOpHOIO poO3B’s3K0I0. TpaHchopmarop  3abesrnedye
dhopMyBaHHS TPhOX TAIbBAHIYHUX PO3ILIBHUX KaHAIIB 3MIHHOI HalpyTH.

3MiHHa Hampyra BHXiIHOI OOMOTKHM TpaHchopmartopy KaHairy +5B
HAJIXOJUTh HAa MOCTOBHMM BHUIPSAMIIAY BUKOHAaHWK Ha giogHoMy MocTi VDA,
Bunpsmiiena Hanpyra QuibTpy€eTbCs €EMHICHUM 31aJKyr0uuM giastpom Cl - C3.

[lew kaHan mxepena KUBJIEHHS )KUBUTD :

. MmikpokoHTpoiep (D3);
o JaT4uK Bojorocti rpyHTy (D8);
o JaTYdK Bojiorocti Ta remmeparypu (D10);

o LCD — ekpan (DS);

o moyib Wi-Fi (D9);

o KJIABIIIIN CTaIllOHAPHOTO KEPYBAaHHSI.

3MiHHA Hampyra BHXiJIHOI OOMOTKH TpaHchopmaTopy kaHany +12B
HAJIXOJUTh HA MOCTOBHM BUIPSAMIISY BHUKOHAHWW Ha AlogHOMy MocTi VD3.
Bunpsmiiena nanpyra QiabTpyeThcsi €eMHICHUM 3riakyrounM Qinbtpom C5 —
C6. TakuM 4YMHOM JKEpEJo KUBJEHHS >KUBUTH BCl €JIEKTPOMATHITHI PeJie SKi
KEepPYIOTh €JICKTPOMArHITHUMH KJTalTaHAMH.

HanamryBannst MikpoKOHTpoJiepa BiiOyBaeThes 3a gornomororo kiasim UP,
DOWN, MODE a6o monynem Wi-Fi uepe3 mmny. BuBenenns indopmarii Ha
expan (D8) BinoyBaetbcs UEPE3 posmmproBau nmopti 12C (D7) Ta monpansIioro
NEePETBOPEHHS JIJIsl BUBEJICHHS 1H(pOpMAIlii Ha EKpaH.

Sk BUIIHO 3 HaBeAeHO1 cxeMu, oOMiH 1Hpopmartiero Mixk Arduino 1 ESP8266
smiicHroBatuca 3a gonomororo UART. Ilo6 He BimuyBaTu mpoOieM mpu
[TPOI'PAMYBAHHI kontponepa, Wi-Fi Moaynb migkirodeHuid 10 KOHTaKTiB D2,
D3, opranizyBaBmm Ha 1ux BHUBOJIAX amapatauit UART (Serial3) 1

BCTAHOBUBILM MIBUAKICTE B 11520 601.
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MoTeHuiomeTp

SCL, SDA, KuBNeHHA Miararytodi pesmcropu
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BK/1/BiAKA NiAcBiYyBaHHA

MnaTa po3BegeHa TaKUM METOAOM LLO MOX/IUBO
Bigpasy nigkno4ntn o LCD - ekpaHy

Puc 3.1 Komnonentu PCF8574 - 12C monyns muis LCD

KepyBanHs jpaiiBepoM  €IEeKTPOMAarHiTHUX KjamaHiB  B1AOyBaeTbCs
HAJXO/DKEHHSIM CHUTHAIY BiJl MIKPOKOHTpPOJEpa MO IIMHI A0 TpaH3ucropy VTI-
VT6. J[lpaiiBepu MOXyTh Oyau MIAKIIOYEH] 10 1H(QOpMAIIHHUX BHUXOMAIB
koHTposiepa D6-D13. Pesucropu R1, R2, R5-R8 3abe3neuyrorh oOMeKeHHS
CTpyMYy SIKMH MpOTIKaTUMe uepe3 0a3y 10 MaKCHMallbHO IMOBIPHOTO CTpyMy 0a3wu.
Hiomu VD1, VD2 VD6- VD9 noTtpibeH /yist 3aXUCTy CXEMHU BiJ] PI3KUX TEpernaiiB
HaIpyTru, SIKI BUHUKAIOTh 4Y€pe3 EJNEKTPOMArHiTHY IHIYKLIIO HpH MEepEeMUKaHHI

KOHTaKTIB pelie,. A B CBOIO YEpry peie KePYe eICKTPOMATHITHUM KIIAIAHOM.
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4, AJITOPUTMHU POBOTHU CKIAAOBUX CUCTEMU
HOoJIMBY

4.1 Onuc 0OCHOBHOIO AJITOPUTMY KePyBaHHSI CUCTEMH

B angroputmi cucreMu KepyBaHHS IIOJMBY peai3ylOThCS Il IO
CIPOIIEHHIO KEpyBaHHS IIOJMBOM Ta BiamaineHoro KkepyBanHs. Ha puc 4.1
300paKeHUII OCHOBHHMM alrOpUTM POOOTH CUCTEMHU KEpyBaHHS aBTOMATHU30BaHOTO
nosvBy. Ha  migcraBi  po3po0JieHOT  CTPYKTYpHOI  CXEMH  CHUCTEMH
aBTOMATHU30BAaHOT'O MOJIUBY OYB pO3pOOJICHUIN aNTOPUTM KEPYBAHHS CUCTEMOIO.

Pobota cucremu ckitaiaeThes 3 psAay KPOKiB:

Kpok 1. Inimianizaiis

BinOyBaeThcs 1HiIamizaiisi BCIX €JIEMEHTIB cucTeMHd. HanamryBaHHS
BXOJ1B Ta BUXO/[IB MIKPOKOHTpOJIEpA.

Kpok 2. JlaHi 3 1aT4MKIB

OTpuMyeMO TOTOYHY BOJIOTICTh IPYHTY Ta TeMIeEparypy TOBITpS 1
OHOBJIFOEMO 1i KOKHI1 2 XBUJIMHH.

Kpok 3. JlaHi 3 MUHYJTUX 3aITyCKiB

BigHoBmoemo 30epekeHi B Mam’sTi, HAJAIMITYBAaHHS 3a SKUMU TMpalroBajia
CHUCTEMa B MUHYJIC BKITFOUCHHSI.

Kpok 4. 3B's130K 3 BeO-101aTKOM

HanamtyBanHs 3B’513Ky 3 B€0-10/1aTKOM, SIKIIIO 3B'SI30K BIAJIOCS BCTAHOBUTHU
TOJ1 KEpyBaHHS CHUCTeMOIO Oyje BUKOHYBAaTHCS 4depe3 BeO-mojaTok. B iHIomy
BUIAJIKY SIKIIO 3B'I30K HE OyB BCTAHOBJIEHWM, TOJNI KOHTPOJIEP MpAIIOE 32
pPEXKUMOM aBTOMATHYHOIO HaJAIITYBAHHS Yepe3 KIaBilM BBOAY iHdopmalii Ta
KEepyBaHHS CHCTEMOIO.

Kpok 5. Bubip pexumy noiamBy

CucrteMa mporoHye oOpaTH OJWH 13 PEKUMIB pOOOTH, a came pydHui abo

aBTOMAaTUYHUU.
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Kpok 6. Pyunuii, ABToMaTUYHUN

B 3anmexxHocTi Big 00paHOrO peXHMY CHCTEMa NPaLIOE 3a PI3HUMHU
HaJallITyBaHHSIMHU. B pydyHOMY peKuMi 3aa€EMO 4ac MOJMBY TOOTO CKUJIBKH Yacy
MpaIfoBaTUME CHCTEMa Ta Yac BIJICTPOUYKH, a00 TaK 3BAHOI May3W MiXK IMOJMBAMHU.
Axmo * 00paHO aBTOMATHMYHMUNA PEXKHUM TOJI cCUcTeMa Oyje MpaloBaTH 3a
JATYMKOM BOJIOTOCTI IpyHTY. HanamroByeMo moporoBy BOJIOTICTh IPYHTY HUXKYE
BIIMITKM $KOi CHUCTEMa BMHKATHUME TIOJWB. AJTOPUTM 3 TEPIOJUYHICTIO B 2
XBUJIMHU OTpUMYE 1HGOPMAIIIIO 3 JATYMKIB 1 SKIIO BOJIOTICTh HMXKYE MOPOTOBOI
TOJ1 CUCTEMAa BMHUKAETHCS.

Kpoxk 7. Ilonus

KoHnTtposiep BMuKae mojMB 1 OHOBIIIOE 1H(OpMAIlI0 HAa €KpaHi Mpo Yac 10
3aKiHYEHHS TUTHBY Ta IMTOTOYHY BOJIOTICTh TPYHTY.

Kpok 8. Binctpouka moyimBy

k1o BiACTpOUYKa MOJMBY HaJalITOBaHA, TOJI aITOPUTM POOITH May3y B
MOJIUBl 10 3aKiHYeHHS d4acy mnosuBy. Ilicias 3akiHUeHHS BIACTPOYKU ITOJIMB
B1IOYBAa€ThCSA 3a TUMHM K€ HAIAMITYBaHHSAMH. SIKIIO BIJICTPOYKH HEMAa€E TOII

QITOPUTM MPEMICTUTHCS Ha3a J10 2-TO KPOKY.

4.2 AJroputMm KepyBaHHSI MiKpPOKOHTPoOJIepa

Ha puc 4.2 300pakeHO CHPOIIEHU alIrOpUTM PpOOOTH CUCTEMHU KEpyBaHHS
aBTOMATUYHHUM MOJMBOM B PEXKHUMI aBTOHOMHOI POOOTH.

Ha puc 4.3 300pakeHunii OUTbII YTOYHEHUH aJTOPUTM MICIIEBOTO KEpyBaHHS
cucTeMolo noyuBy. Po6oTa KoHTposiepa CKIIaJaeThes 3 Py KPOKIB:

Kpok 1. THinianizanisi CMCTEMH MepeBIpKa MUHYJINX MapaMeTpiB

BinOGyBaerbcs iHiIiamizalisi BCIX €JEMEHTIB cuctemH. HanamryBaHHA
BXOJ/IIB Ta BUXOJIB MIKpOKOHTpojepa. Onurye nam'aTb MIKpPOKOHTpoJepa 1
3aMucye TmapaMeTpu ski Oyiu B MUHYJE€ BKIIOYEHHS TOJIMBY, OTPHUMYE

1H(OopMaIIio 3 TaTYMKIB BOJIOTOCTI 1 TEMIIEPATyPH, SKIIO BOJOTICTh TPYHTY HIDKYA
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HOPMHU TIOYMHAE TMOJMB 1 BIANPABIs€ MOBIIOMIICHHS Ha €JIEKTPOHY MOLITY Ta B

Be0-/10/1aTOK PO MOYATOK IOJIUBY.
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Kpoxk 2. [lepeBipka 3B’513Ky 3 BeO-10JaTKOM

Anroput™M  mepeBips€ 3B’S30K 3 BeO-IOJATKOM 1  HaMaraerbes
aBTOPU3YBATUCh. SIKIIIO TOJAATOK MPALIOE MU MOXEMO 3 Be0-I10JaTKy BCTAHOBUTHU
MOTPiOHI HAM MapaMeTPH TOJUBY JIJISl PI3HUX 30H 1 MOYATH TTOJIMB, ITOB1JOMIICHHS
Opo TOYATOK 1 3aKIHYEHHS TIOJUMBY TMpHiiJiec HaA EJIEKTPOHY TMOMTYy Ta
MIPOTYOTIOETHCS TTOBIIOMJICHHSIM Ha TeJe(oHi.

SIKo BiACYTHIN 3B’SI30K 3 BEO-A0JaTKOM MU MOXEMO KEpyBaTH IMOJIMBOM
HampsiMy B aBTOHOMHOMY peXuMi poOoTu KoHTposiepa. HamamtyBanHs
B110yBa€ThCS 3a JOMOMOTOIO KjaBill 1 iH(opMallis Ipo MoauB OyJie BigoOpaxkeHa
Ha KK gucrnei.

Kpok 2. IlepeBipka 3B’ 513Ky 3 Be0-/101aTKOM

Anroput™M  mepeBips€  3B’A30K 3 BEO-IOJATKOM 1  HamMaraerbcs
aBTOPU3YBATUCH. SIKIIIO JTOJATOK MPAILIOE MU MOXEMO 3 BE0-10JaTKy BCTAHOBUTHU
MOTPIOHI HAM MapamMeTpH MOJIUBY ISl PI3HUX 30H 1 MOYATH MOJIMB, MOBIJOMIICHHS
Opo TMOYAaTOK 1 3akKiHYEHHS TIOJNMBY TMpHUHAEC HaA ENEKTPOHY TOITY Ta
POy OIFOETHCS TIOB1IOMIIEHHSIM Ha TeIe(OHI.

k1o BiCYTHIM 3B’SI30K 3 BE0-70/IaTKOM MU MOKEMO KEpyBaTH IMOJHUBOM
HampsiMy B aBTOHOMHOMY peXuMi poOOTH KoHTposiepa. HamamtyBanus
BiJIOYBAETHCS 3a JOMOMOTOIO KJIaBill 1 iH(opmarlisi mpo mojuB OyJie BioOpakeHa
Ha KK nucnei.

Kpox 3. ABToHOMHUI pexuM ado KepyBaHHS 3a JI0MOMOI00 BeO-A01aTKa

AJTOpPUTM 1HILIANI3Y€E BCl KOMIIOHEHTH ISl KEpyBaHHS MOJIMBY, OIMUTYE

nam'aTh MUHYJIOTO 3aITyCKy MOJUBY 1 IEPEHOCUTD JIaH1 SIK :

o pexumMy pobOTH, Yac MOJIMBY;
° 9ac BIJICTPOYKHU TOJIUBY:
o CepeHbOI BOJIOTOCTI IPYHTY Ta TeMIIEpaTypH.

Aneopumm npononye obpamu pexcum pooomu noiugy a came :
° PyuHuit pexum

° ABTOMAaTUYHUN
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b Pexum 3a yr[paBJ'IiHHHM I10 JaTYUKaM

Pyunuu pesrcum

ANTrOpuTM TPONOHYE OOpaTH TMOYEProBO KOXKHY 30HY TMOJHMBY Ta
HamamTyBatd vac mnonuBy. Ha koxHiii 13 Bkimagok Ha KK nmicrimei Oyne
BiIoOOpakaTH CTaH IMOJUBY 1 CKUIBKHM Yacy 3aJIUIIAIOCH JI0 3aKiHYEHHS IOJIUBY.
JIJis KOXKHOT 13 30H MOXJIMBO YCTAaHOBHUTHU PI3HHM Yac MOJUBY. AJIITOPUTM Hajae

3MOI'y OJHOYaCHO BUKOHYBATH I10JINB I[CKiJ'IBKOX 30H.

Aemomamuynuii pexcum

ANroput™M TPONOHYE OOpaTH TIOYEProBO KOXKHY 30HY IOJHMBY Ta
HaJallITyBaTH 4ac MOJIUBY Ta 4ac 4Yepe3 KUl MOBTOPUTHCS MOJUB TUX UM 1HIIUX
30H. Ha koxHiil 13 Bkinagok Ha KK gicruiei Oyne BimoOpakath CTaH MOJUBY 1
CKIJIBKM Yacy 3aJIMUIIMIOCh J0 3aKIHYEHHs IOJMBY a0o0 yac depe3 sKuil Oyze
NOBTOPEHUU MOJUB. Yac MOBTOPEHHS MOJMBY OOMPAETHCS B pexuMi uepe3 8, 12

a00 24 roauHU.

Pestcum ynpaeninna no oamuukam

Anroputm 6epe 3 mam’a1i a0 MPOTMOHYE 3a/1aTU CEPEAHIO BOJIOTICTh IPYHTY.
Huxue sxoi Oyay BMukaTtucs nojus. llonuB Oyne BiiOyBaTUCS MOKHU BOJIOTICTb
IPYHTY HE TIOBEPHETHCS /10 HAJIAIITOBAHOTO 3HAYECHHS.

B 3anexHOCTI BT pexXuMY:

Kpok 4.

Sxmo OyB oOpaHMil pexuMm poOOTH py4HH ab0 aBTOMATHYHUN, TOI
oOupaeThCs 30HAa MONMBY. SKIIO 3a JaTYMKaMH TOJAI MH HAaJAIlITOBYEMO
MIHIMaJIbHY TOPOTOBY BOJIOTICTh IPYHTY.

Kpoxk 5.

B pyuHoMy pexxumi 3aa€ThCsl 4ac MOJIMBY, TOOTO Yac Ha SIKUH BMHUKAETHCS

MOJIUB Ta Yac BIACTPOYKH MOJMBY. B aBTOMaTHYHOMY PEKHMMI MU HAJAIITOBYEMO
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yac Ha KM BMHKA€TbCA MOJIMB. B pexuMi mo gaTdukam, AI3HAEMOCA MOTOYHY
BOJIOTICTb IPYHTY.

Kpox 6.

B aBroMaTHuHOMY peXumi 0OMpaeMoO 31 CHHCKY OAMH 3 YOTHPHOX TOJUH
BIICTPOYKM MOJMBY. B pexuMi 1o JaTYWKy NOPIBHAEMO MOTOYHY BOJOTICTh
IPYHTY 13 3aJlaHOI0 MOPOTOBOIO, SIKIO MOTOYHA MEHIIA 3a MOPOroBY TO IOJUB
BMHKAETHCS 1 Oyze MparoBaTH JOTH JOKH MMOTOYHA BOJIOTICTh IPYHTY HE CTaHE
O1JTBIIIO0 32 MOPOTOBY.

Kpok 7. 3anyCk noJIMBY

BMmukaemo NojauB 3 MOTOYHUMH HajallTyBaHHSIMH, MOJIUB Oyze MpaltoBaTH
JIOKHM HE 3aKIHUUTHCA Yac MOJIUBY.

Kpok 8. Bigctpouka

SIKo BIACTPOYKA IOJMBY HANAIITOBaHAa BHUBOAMMO Ha €KpaH dYac [0
3aKIHYEHHS MOJUBY, Koyiu yac Buidze. [Iporpama nepeiine no Kpoky 7. B iHmomy

BUNAAKY noBepTaeMocs 10 Kpoky 1.
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d. OIINC NPOI'PAMHOI'O 3ABE3IIEYEHHA

5.1 3arajbHuii onUC NPOrpaMHOro 3ade3ne4YeHHs1 MiKpOKOHTpoJiepa

[Tporpama Oymna po3pobiena B mpocropi Arduino IDE. Bubip mpoctopy

Arduino IDE 6yB 00yMOBJICHHIA:

° [IpocToTa B ajgamnTariii,

° [IBUAKWI KOMITUIATOD;

o AJIrOpUTMY MOIIYKY HOMUJIOK;

° 3araabHUN KO «.C»,

o HEX EEP @aiin  (BUKOpPUCTOBYEThCS IS  MpOrpamMyBaHHS
KOHTpOJIEpa)

[Tporpama po3milieHa B HAaCTYHHX (aiiiax:
o daiin onmcy nmporpamu «auto_poliv.ino»

o auto_poliv.ino.eightanaloginputs.hex

auto_poliv.ino.with_bootloader.eightanaloginputs.hex baiinum

BUKOPHUCTOBYETHCS JUIsl POTrpaMyBaHHs KOHTpoJjiepa
BusnauenHs npusHadeHHs QYHKINH B «.IN0» daiii:
. OyHKIIis TpeAHANTAIITYBAaHb

void setup() {....}

o DyHKIIIA KA BAKOHYETHCS JOTH JIOKH MPAIFOE€ KOHTPOJIEP

void loop() {....}

o @DYHKIiS 3UNTYBaHHS KHOTIOK
void readbttn() {....}

° @DyHKIIiS BIAMOBIIal04a 32 MEHIO
void menu() {....}

° DyHKIIis BIJMOBIIar04a 32 BUBIJ
void pint_lcd(String al, String b1) {....}

o @DyHKIIT BKJI/BIIKI TIACBITKH €KpaHy

K1
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Void lcd_light();

o DyHKIIT OTpUMAaHHS TaHUX 3 BeO JOJIaTKy

BLYNK_READ (Vn) {...}

BLYNK_WRITE (Vn) {...}

[Ticns  xommimsmii  oTpuMaHo  BuUXiAHI  ¢aiinu  mporpamyBaHHSA
MIKpOKOHTpOJIEpa auto_poliv.ino.eightanaloginputs.hex
auto_poliv.ino.with_bootloader.eightanaloginputs..nex daitn 3 emnictio 22528
OaiiT Ta 23552 GaiiT BIAMOBIIHO

BinmpairoBanHs nporpamMu IpoBOAUIOCH TOKPOKOBO B cepepoBui Arduino
IDE/ [lns CUMYISITHBHOTO BiIIpAIIOBaHHS CHCTEMH BHKOPUCTOBYBAIIOCH
cepenoBuiiie PROTEUS. Ane mOBHICTIO 3MOJICIIOBATH CXEMY HE BJAJIOCS TaK K

BizmcyTHs Tutata ESP8266 sxuit BiamoBigae 3a 3B's130K 3 BEO-101aTKOM.

5.2 Onuc PpyHkuii kepyBaHHsi Web-gogarky

[lepeBara BeO-nogaTKa — 11 AMHAMI4HICTh. KoprcTyBay Moke HalalTyBaTH
caMm 1 po3MICTUTH OJIOKM KEpPYBaHHS Ha poOOUOMY €KpaHi Tak sk Homy Oyze 1ie
3pY4HO.

MoXI1MBO BUJIIUTA OCHOBHI ()YHKIIIT SIKi BUKOHYE BEO J10JJaTOK a caMe:

o BuOip pexxumy poOOTH CHCTEMU: PYUYHHI, 110 TATUYUKY 32 PO3KIIAJIOM;
o BinoOpakeHHs BOJIOTrOCTI IPYHTY, OTPUMAHOI BiJi CHCTEMH

o ['padix BUKOpUCTAHHS CUCTEMU

o OOMmiH iH(DOpMAITIEIO Yepe3 EIEMEHT 0aTKa «TePMIHAID).

Be6-nogatok Mae BeMMKY KIJIbKICTh BIIKETIB Ta OJIOKIB KEpyBaHHS, ajie HaM
JOCTAaTHBO JIUIIIE:

. 4 ceiToBux ingukaropa «led» (Virtual Pins 1, 29, 30, 31);

° 2 xnasimm (Virtual Pins 2, 3);

o Tepminan ns oOMiny iHpopmaniero (Virtual Pin 4);

o «Value Display» Bimoopaxae indopmariito 3 garauk (Virtual Pin 8);

Apk.

JC51.511.913.001 113

3MH.

Apk. No nokym. [Mignuc | Jara

39




o I'padik 3 MOXKIMBICTIO BiIOOpakeHHs icTOpUYHUX AaHuX «History
Graph» (Virtual Pin 8);

° Bimxket mst aktuBaiii pob6otu 3 momroro ( «Emaily);

° BimkeT mig akTuBanii crumBarodux moBigoMieHb ( «Pushy).

LAUNCH TR SC SNS  MODE

HUMIDITY

70

[ERMINAL

Puc 5.1 CTOpiHKa BCG-,ZLO,[[aTKy AJId KEpYBaHHA CUCTCMOIO ABTOMATHU30BAHOI'O ITOJIMBY
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OcHoBHI QyHKII{ sIKi TOBUHHI OyTH AJ11 pOOOTH BEO-10AATKY:

o Blynk.begin («authy», «ssid», «pass») - QyHKIIisI OTpUMYy€E MapaMeTpu
nigkmrodeHas 10 Wi-Fi touku - i SSID 1 maposb, a Takoxk auth token namioro
IPUCTPOIO JTs miKItoueHHs 10 Blynk server.

[Tponec miaxmrodyernas 10 Blynk server mounHaeTsCs TIBKH MICISA TOTO, SIK
nporpami Oyze BIiepiiie BUKIUKaHa Oyb-aKa 3 HacTynmHuX QyHkuii: Blynk.run ()
ab6o Blynk.connect (). Jlns BigkmrouenHs / migkmoueHHs m0 Blynk server
BUKOPUCTOBYIOTbCST  (pyHK1ii Blynk.disconnect () 1 Blynk.connect (), sxi
MOBEPTAIOTh pe3yiabTaT y OyneBoMm Tumi. JIJis BCTAaHOBIEHHS MiAKIIOYEHHS
BUKOpUCTOBY€eThCS Blynk.connect.

o Blynk.run () - ocHoBHa (yHKIS I CHHXPOHI3aIii HMPHCTPOIO 3
Blynk server 1 orpumanns komanj 31 cMapTdoHa. 3a3Bu4ail BUKOPUCTOBYETHCS B
nukil loop. KpiMm Toro, ms ¢QyHKUis T03BOJSE YHPABIATH BXOJAMU 1 BUXOJAMH
ESP mmatu (B pexumi «Standalone»), He BUKOPHCTOBYIOUM HiJie B KOJl Taki
¢dbyukiii, sk digitalRead, digitalWrite, analogRead, analogWrite. [locuts B
JOIaTKy Ha CMapTQOHI JOJATH HA €KpaH YIpPaBIiHHA MOTPIOHI €IeMEHTH 1

CIIBBIIHECTH iX 3 MOTpiOHUMH KOoHTakTamMu ESP8266.

5.3 MoaenrBaHHA MiKPOKOHTPOJIEPA MOJUBY Ta Bed 10AaTKY

Haituacrime BukopuctoByBasiacsi mporpama Arduino IDE mist po3poOku
IPOLIMBKU HAa MIKPOKOHTpoOJIEp. SIKuii B CBOIO Yepry Kepyro BCi€ro cucteMoro. [l
NEepeBIPKA HACKUIBKM KOPEKTHO BIANpPallbOBYE MPOLIMBKA Oyjia BUKOpPUCTaHA
cumyJsiis B Proteus.

Ha puc 5.2 306paxena cumyisiiiiiHa cxema 3 mpoTeyc.
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Puc 5.2 Cumynsmiiina cxema 3 Proteus

[IpoBoumacy CUMYIISIIIS U1 OOpaHHS PEKUMY Ta HAJIAIITYBAaHHS MEHIO i1

Yyac HaTUCKaHHs KjaBimu 1. JIICTUHT mporpaMu BUTJISIIAE:

if (buttl == HIGH)
{
Icd.clear();
Icd.setCursor(1, 0);

Icd.print(relayNames[current_pump]);

Icd.setCursor(11, 0);
Icd.print(temp[onn[current_pump]]);
if (current_menu == 4)

{

3MH.

Apk. No nokym. Iligmuc | Jdara

JC51.511.913.001 113

Apk.

42




if (onn[current_pump] == 1)
{
for (byte 1 = 0; i1 < 4; i++)
digitalWrite(START_PIN + i, SWITCH_LEVEL);
onn[current_pump] = 0;

¥

else onn[current_pump] = 1;
¥
If (current_set == 0 && current_temp == 0)
current_set = 5;
if (current_pump >= 3 && current_temp == 0)
current_pump = -1,
if (current_set ==5 && current_menu !=0)
changeSettings(-1);
else if (current_set == 5 && current_pump++ < 4 && current_menu ==
0)

Icd.setCursor(1, 0);
Icd.print(relayNames[current_pump]);
s_to_hms(relayTime[current_pump]);
relayTime_arr[0] = relayTime[O];
relayTime_arr[1] = relayTime[1];
relayTime_arr[2] = relayTime[2];
relayTime_arr[3] = relayTime[3];

Ha puc 5.3 300pakeHO BiamNpalioBaHHS 4epe3 BeO 0JaTOK CUCTEMU B

pPEeXUMI PYUYHOTO HAJIAIITYBaHHS MapaMeTpiB MOJIUBY.
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NTR  MNL  SCH  SNS  MODE

® °

HUMIDITY

70

[ERMINAL

Puc 5.3 Pyunwuii pexxum podotu

Ha puc 5.4 noka3aHo BiAIpaltoOBaHHS aBTOMAaTUYHOT'O PEXHUMY.
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ERMINAL

MNL

p—

SCH SNS MODE

D &

Puc 5.4 BianpaitoBaHHS aBTOMaTHYHOTO PEXUMY

3MH.
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6. OIINC BEB-TOJATKY CUCTEMMH ITIOJIUBY

6.1 Onuc inTepdeiicy Bed-104aTKY

Po0oTa 3 BipryanbHaumu koHTakTamu ( «Virtual Pinsy)

Onniero 3 ocobdnmuBocte Blynk € BuKOpUCTaHHS BIpTyaJbHUX KOHTAKTIB.
[Tig muM TepMiHOM PO3YMIETHCS JOTIYHMIA KaHaT JJIs mepeAadl pi3Hoi iHpopMmarii
MK MOOUTIBHUM JOJAaTKOM Ta HOPHUCTPOEM, Oynb TO OyJieBl 3MIHHI, YHUCENbHI
BenuunHU (integer abo long) abo TekcTOBI AaHi y BUMISAL psaka. Bipryanboi
KOHTAKTH HE MAIOTh MPSIMOTO 3B'SI3KY 3 BUXOJIaMHU MPUCTPOS 1 BUKOPUCTOBYIOTHCS
nepeBaXKHO JIJIsl B3aemo/iii 3 616mioTekamu nepudepiiinux moayiis (LCD 1 iH.) abo
1HTEpPeiicoM MOOLITFHOTO A0JaTKA.

VY koai o0poOka 3BEpHEHHS A0 BIPTyaJbHOTO KOHTAaKTy 3 HOMEPOM n

B1JIOYBAETHCS 32 JOTIOMOT'OI0 OJIOKIB:

BLYNK_READ (Vn) {..}
BLYNK_WRITE (Vn) {..}.

VYcepenuni GIrypHHUX OY)KOK BKa3yEThCA KOJ OOpOOKHM 3BEpPHEHHS JI0
BIPTyaJIbHOTO KOHTakTy. Hampukiaza, sKIo BIJKET NPOrpamMu 3alpoCUTh [0
BIPTyaJIbHOMY KOHTaKTy Ned4 3HaueHHS BOJIOTOCTI I'PYHTY AJid BIOOOpa)K€HHS y

BUTJISIAL Tpadika, TO HaM OyJie TOTPIOHO B MPOTrpaMi MPOMHUCATH MIOCh Ha 3pa30K:

BLYNK_READ (V4)

{
Blynk.virtualWrite (4, gidr);

}
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AHaJOrIYHO MOXXHA BBaKaTW MapaMeTp, L0 BIAMPABISAETHCS, HAMPUKIAT,

yepe3 BipTyalbHui KOHTAKT Nel Bim kopucTyBada qonatka Blynk:

BLYNK_WRITE (V1)
{

int pinData = param.asint();

}

TyT BUKOpPHUCTOBYETHCS MEPETBOPEHHS BXIAHOI 3MIHHOI B LLJIOYHCENbHE

3Hau€HHA 3a Jomnomororo param.asint (). Takox pomycTHmi NepeTBOPEHHS

param.asStr () 1 param.asDouble ().

[Tpouenypu BLYNK READ / BLYNK WRITE mnoBuHHI BHUKOHYBaTHCS

AKOMOTa IIBUAIIE, 1100 MPHUCTPili BCTUraB oOpOOJISITM BC1 BXiAHI BiJl J0oAaTKa

3anuTH. ToMy HacTIMHO HE PEKOMEHYEThCsl BUKOpPUCTOBYBaTH (yHKIIT sk delay

BCEPEJIMHI TaKUX MIMPOTPaM.

6.2 Omnmuc 6;10Ky BUOOpPY pe:kMMY MOJIUBY Ta JeA-iHAUKATOPIB

Ha puc 6.2 300paxena peanizailisi 6JI0Ky 3MIHH PEKUMY TTOJTUBY.

MODE

PUSH @ SWITCH

Puc 6.2 biok BuGopy pexxumy moauBy
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Peanizamiss 3a gomomoror BeO JoJaTka MaKCHUMajbHO TMPOCTa, SAKIIO
KJaBima Oyna HATHCHYTa TO BeO-momarok yepe3 moaynb Wi-Fi mepenae «1» mo
BipTyaiabHOMy miHY(V3), sika B CBOIO Yepr'y 3MIHIOE TTI00AIbHY 3MIHHY MEHIO.

Hwxde mprBeneHnii JICTUHT KOY 3a SKUM BUKOHYETHCSI pOOOTa IIOTO OJIOKY :
BLYNK_WRITE(V3) {

if (param.asint()==1 && isPoliv ==false)

{
mod++;
if (mod > 2)
mod = 0;
ledModCheck();
b

Ha puc 6.3 ta 6.4 300pakeHO HaJaITyBaHHS JIeA-1HAUKATOPIB SKI OYIyTh

CBITUTU TUM CaMUM IH(POPMYIOUH B IKOMY PEKHMI MPALIOE€ CUCTEMA.

Puc 6.3 Jleg-inaukaropu
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Puc 6.4 Jleg-innukaropu

6.3 Omnuc 6a0oxky «Tepminan»

Tepminan BimoOpaxkae nani 3 BeO-10aatKy. Jlo3Bosie Haacunatu Oyab-aKui
PAIOK 10 MIKpOKOHTpoJsepy. Tepminai 3aBxau 30epirae octanHi 25 MOBIJOMIICHbD,
K1 OyJIO HaJICIaHO BeO-101aTKOM Ha CepBepi.

B tepminani qoctymHi Taki KOMaHIH SIK:
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«help» - nmomomikHa KOoMmaHIa SKa BUBEIE Ha €KpaH BCl JOCTYIHI

KOMAaH/IH;

«?» - MOTOYHI HAJTAIITYBaHHS CUCTEMU
«1.X» - HajmamTyBaHHS Yac KU cucTemMa Oyje BUKOHYBATH TOJIUB
«2.X» - HaJalITyBaHHS 3aTPUMKU MIXK MTOJIUBAMU

«3.X» - HaJalITyBaHHSA TIOPOTOBOI BOJIOTOCTI TpH sKik Oyxe

BUKOHYBATHCS TIOJIMB B PEXKHUMI 32 CEHCOPOM.

terminal

C® o

Puc 6.5 briok Tepminan
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[ERMINAL

Puc 6.6 biok Tepminan

Hwuxue HpI/IBeI[eHI/Iﬁ JIICTAHT KOAYy 3a SKHMM BHKOHYETBHCA p060Ta IbOT0
OJIOKY :
BLYNK WRITE(V4)
{
String term_string = param.asStr();
If (term_string =="?") {
Initialize();
}
else if (String("help™) == param.asStr()){
terminal.printin(list of commands:");
terminal.printin(*"?' - current confuguration;");
terminal.printin("'1.X" - set watering minutes;");
terminal.printin("'2.X" - set delay watering to X hours for 12, 24, 36, 48;");
terminal.printin("'3.X" - for Sensor Mode.");
¥
else {
String a, b;
a= term_string.substring(0,1);
b= term_string.substring(2);

Apk.
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switch (a.tolnt()){
case 1
watDuration=constrain(b.tolnt(), 1, 100);
terminal.printIn("Watering duration: "+String(watering _duration));
EEPROM.update(0, watering _duration
break;
case 2:
if (b.tolnt()==12 || b.toInt()==24 || b.toInt()==36 || b.toInt()==48){
watering _delay=Db.tolnt();
¥
else{
watering _delay =12;
¥
terminal.printin(*Watering delay: "+String(watering _delay));
EEPROM.update(1, watering _delay);
break;
case 3:
hum_hold=constrain(b.tolnt(), 1, 100);
terminal.printin("*Humidity is updated: "+String(hum_hold));
EEPROM.update(2, hum_hold);
break;
default:

terminal.printin("Unknown command!USE help.");

break;
by
¥
terminal.flush();
by
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HaJicuiaeTbes iHdopMalis 10 BeO-n101aTky. Ha puc 6.8 300pakeHo HanamTyBaHHs

6.4 Omnuc 6aoxy «History Graphy i «Value Display»

Ha puc 6.7 300paxkeHo OJioKk sKui BigoOpakae TWHAMIKY 3MiHU

BOJIOTOCTI TPYHTY

Th

Puc 6.7 biok BinoOpaxeHHs TuHAMiKa 3MiHU BOJIOTOCTI IPYHTY

JIicTUHT nporpamMu BUIIISIAA€ TAKUM YHHOM:

void loop()

{

}

ToOTo 3 rosoBHOI (YHKINT sSIKA& BUKOHYETHCS TOKH TMPAIIOE€ Mporpama

Blynk.virtualWrite(V8, hum_hold);

omoky «History Graph» 31 croponu BeO 101aTKy.

3MH.
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Puc 6.8 HanamryBanus 6moky «History Graphy»
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Ha puc 6.9 300pakeHo HamamTyBaHHs OJIOKY BiOOpaK€HHS BOJIOTOCTI

IPYHTY B B€O JIOAATKY

HUMIDITY

] O

]

Puc 6.9 HanamryBanHs 670Ky B1/100paXeHHS BOJIOTOCTI IPYHTY
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BUCHOBKU

B Xxomi BuUKOHaHHS JAMIUIOMHOI poOoTH Oyna po3polsieHa cucTema
aBTOMATHU30BAaHOTO TIOJUBY, SKa Ma€ MOJHUBICTh SK CTAIllOHAPHOTO TaK 1
BIJITAJICHOTO KEPyBaHHA. 3aBASKH TOMY, IO B SKOCTI MaThopMu A pO3pOOKU
BUKOPHCTOBYBABCSI BEO-I0JAaTOK, CUCTEMa JIOCTYITHA Ha OyIb-IKOMY TPHUCTPOI 3
BUXOJIOM /IO IHTEPHETY.

BpaxoByloun pO3BUTOK TEXHOJIOTIM — BigJaJieHe KEpyBaHHS JIyKe
MEpPCIEKTUBHA Tally3b, TOMY IO MOOUTBHHNA Ta TOPTATUBHUN CETMEHT
PO3BHUBAETHCSI BCE MIBHJINIEC 1 MallOyTHE TEXHOJOTIH B KEpPyBaHHI BCIM uepes
cMapTQoH.

CucrteMa sika po3po0JIIOBasiach, JIETKO MPOrpaMyeEThCs Ta MA€ MOXKJIUBICTb
PO3BUTKY HAMPSMKY MIAKIIOYEHHS JI0AATKOBUX OJIOKIB. Bukopucrany miardopmy
moOyZOBH CHCTEM KEpyBaHHS CHCTEMOIO TIOJIMBY MOXHA 3acTOCYBaTH ISt

PO3YMHHX peYeil Ta CUCTEM PO3YMHOTO OYANHKY.
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ABSTRACT

Even conventional plant care can be automated now, endowed with
automated systems, which, after adjusting the parameters of the user, will maintain
a microclimate, provide strictly dosed watering, create optimal conditions for
growth and development.

The efficient operation of the entire automatic watering system is provided
by the electronic control unit. It is this device that maintains irrigation programs
(which area on which day, at what time and how many times it should be watered)
and can work in both automatic and manual mode.

* Automatic watering is provided with sensors and a watering program 1, 2
times a day.

* The manual watering mode is provided entirely by the watering program
which the user specifies, that is, the time how long watering will continue and how
often the program will repeat.

The development of communication and mobile communication provides
the opportunity to implement remote control with a web application that increases
the efficiency and does not require the presence of a person near the irrigation
zone.

The urgency of this work is due to the development of an automated
system of automatic irrigation using remote control tools with the help of a web
application, the ability to program the system and change the settings, according to
climatic conditions.

The goal of the work is to develop an automated watering system using
both local and remote control with the help of the web application, the choice of
microcontroller modes with the ability to program and change the operating modes
in accordance with the daily temperature regime and soil moisture.

To realize this goal, the following tasks were solved:

* An overview of existing types of irrigation systems;

» review and analysis of automated water management facilities;



+ development of the general structural scheme and the structural scheme

of the controller;

* development of the principle diagram of the controller

* a review of remote-control systems;

« requirements for the web application;

* Web application development

» Modeling the controller of the watering system.

The object of the work is the remote and local control of the automated
irrigation system.

The subject of the work is an automated watering system.

Automated equipment works with minimal user participation. Automatic
irrigation systems can work according to the established schedule for weeks or
even months, therefore it is only occasionally to change the program in accordance
with the changing seasons.

The irrigation methods include:

« Surface irrigation (water is distributed over the surface of the soil with
separate jets or a continuous layer)

* Due to flowing furrows (water is fed to the grooves with small jets, as the
main mass of water is absorbed into the walls and bottom of the furrow);

* Flooding (in this case the water is leaked to a layer of 25 cm or more on
horizontal areas, which are limited on all sides by high rollers to retain moisture);

« Spray on strips (water moves along the strips that are broken using special
equipment. The height of the shaft that limits the strips is 15-20 cm).

» Inland subsoil watering (water is fed on soil laid in tubes with apertures
directly to each plant, evenly distributed and does not moisturize the soil between
rows, as happens with the application of other methods of irrigation)

« Spillage (water is sprayed over the soil and plants with the help of special
sprinklers)

One of the most famous drip irrigation systems is the "Akvadom" which

connects to the central water supply or any capacity with enough water. Irrigation
2



iIs carried out every 40 minutes, the number of bushes covered by the system - no
more than 50 pieces.The Foresta RH-625 Innovative Automatic Watering System
makes it easy to water any area without having to spend on the transfer and
unwinding of the hose.

The system of automatic irrigation Hunter is a system of pipelines and
nozzles, the function of which is timely, uninterrupted and uniform irrigation of
given landscaped areas in automatic mode. The system of watering the roots is
designed specifically to ensure that water, oxygen and nutrients penetrate even the
dense soil and provide a healthy growth of the roots both in the surface and deep
underground. The peculiarity of this system is a patented device consisting of
flaps, which allow the water to flow exactly to the place where it is needed, and
add stiffness to the watering cylinder, making it easy to install. The cylinders are
manufactured in three types and differ only in length and, accordingly, in number
of stages.

Water delivery to the irrigation zone is regulated by electromagnetic valves
located in special boxes with constructions of different types of sprayers, including
a system of drip irrigation. They are united by work areas.

Each zone is created for the work of the same type of spray groups, which
are ideally suited for the development of certain types of plants and is included in
the work of the controller in turn. Simultaneous irrigation of soil from all highways
IS not used.

In the system of drip irrigation set gearbox. It maintains the optimal
permissible water pressure in the system for the formation of droplets.

Drainage automatic valves at the end of the highways exclude the formation
of high humidity of the soil, promote drainage when the system is in operation.

The location of the controller is chosen taking into account the convenience
of service, access, protection from environmental impact. You can also use a
special sealed box designed for outdoor placement.

It is connected to an electric power supply and electromagnetic valves, rain

sensors with special moisture resistant cables and wires. For installation of ends of
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wires in carton systems of irrigation using universal silicone fillers, which exclude
penetration of moisture to metal parts.

The power supply of the controller is usually carried out from the domestic
network of 220V through the built-in power supply. For small systems it is
permissible to use batteries or accumulators.

Operation of the controller of the rain sensor operation allows you to stop
watering at atmospheric precipitation, to prevent its overflow.

To this end, numerous scientific studies have been carried out that provide
information on the amount of moisture for good plant development, depending on
the season. For example, for the growth of lawn grass it takes about 120-150 ml of
water during the summer months. When converting to a daily norm, the
requirement will be 4-5 ml. Shrubs need less.

Installed in the control of the soil moisture sensor constantly analyzes the
presence of moisture in the soil, gives information to the controller, which
processes it, regulating the duration and volume of feed.

Water for irrigation is taken from the water supply, which may be:

1. connected to a centralized water supply system;

2. used individually.

At the entrance to the automatic watering system, a water meter and an
electric pump are installed, depending on the adopted hydraulic circuit. The mains
provide return valves, which exclude the possibility of penetration into the system
of contaminated groundwater.

In order to remove water from the system before the onset of winter frost,
mount a drain valve. The filter removes possible contaminants that fall into the
system of automatic irrigation until the water is discharged from the highways. It
provides the normal operation of electromagnetic valves.

In complex, branched systems, the main valve of a special design of an
electromagnetic type is installed at the entrance, equipped with a protection against
a hydraulic impact with the ability to control it from the controller. It is practically

not used at summer cottages and household sprays.



Controlled electromagnetic valves are mounted in plastic enclosures inside
the soil along the center of highways. Their number depends on the branching
structure, its application in a specific territory.

Inside the highway automatic watering system, the required water pressure is
always maintained. Pipelines, adapters, fittings, installation methods must be able
to withstand it, eliminate leakage. Therefore, special designs of polyethylene pipes,
which withstand pressure within them to 10 Bar, are used.

The composition of the irrigation systems includes the following
components:

* Sprinklers;

* nozzles;

* Electromagnetic valves;

* Controllers;

* heaters;

In the irrigation systems, the following types of sprinklers are used:

* Rotary sprinklers;

* fans of sprinklers;

* Impulse sprinklers;

* Oscillating sprinklers;

* Round brushes;

* Hoses for sprinklers;

In the irrigation systems, the following types of injectors are used:

* By type of water;

0 String type;

o Creepy type;

* By type of spraying sector:

o Standard circular

0 Special

* By the way of setting:

0 Adjustable



0 Unregulated

Electromagnetic valves

These devices are installed on each irrigation zone and, depending on the
irrigation program, open access to water directly to the irrigation system. When
applied to the voltage, the solenoid mounted on the valve acts on the diaphragm in
the valve, opening and closing the access of water to the system of automatic
irrigation. Valve pressure regulators are also installed when the static water
pressure is too large for the operation of the sprinklers.

Electromagnetic valves are driven by the controller. Typically, the supply
voltage of the valves is 24 V. These devices are installed on each irrigation zone
and, depending on the irrigation program, open access to water directly to the
irrigation system.

Controllers

The control unit, or controller, is designed to control the system of automatic
irrigation. It is with the help of a controller that controls the operation of the
valves. Several valves can be connected to one block simultaneously, as well as the
pump trigger relay.

The control unit implements irrigation management programs that will
determine the time to incorporate the irrigation, its duration and water consumption
separately for each area of the site. With the help of the control unit it is possible to
fully automate the irrigation system on the site for a long time. According to the
given programs, the microprocessor located inside the control unit will signal to
each valve, including and excluding the turn of the irrigation zone.

When choosing a controller, you must take into account the required
maximum duration of watering. This indicator is determined by the complexity of
the site's landscape and the culture that is planned for it to grow. So, for extended
areas, places that are distinguished by a complex landscape or intended for the
cultivation of moisture-loving plants, it is better to stay on controllers with a
maximum duration of watering - more than 120 minutes, so that for this time was

enough for high-quality watering of all zones. If there is a lot of open space on the
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site, and cultivated crops do not require a lot of moisture, you can use a control
unit with a maximum watering time of 60 to 120 minutes.

When used, pay attention to its compatibility with other modules of the
automatic watering system, so the best option will be the purchase of modules and
units of one manufacturer. There are various controller models designed for
internal and external installation.

At present, two systems of control are used in automatic watering systems:
satellite and decoder.

The satellite scheme assumes that the electromagnetic valves are connected
to the connectors of the control unit by means of electric wires. Controllers using a
satellite scheme are simplicity and low cost. It is these control schemes that are
most commonly found in cottage areas. The total number of valves connected to
this system does not exceed 25-30 pieces.

When using a decoder control circuit, the connection of electromagnetic
valves occurs to a common two-wire bus, with the valves connected through a
special decoder. The management takes place at digital addresses. Decoders are
placed right next to valves or rotary sprinklers. The number of valves connected to
the control unit via a decoder circuit can reach several dozen.

If necessary, different sensors, such as meteorological stations, rain sensors
or soil moisture, are connected to a two-wire bus using a decoder.

Sensors

Climate sensors are a necessary element of the automatic watering system.
One of the most important is the rain sensor, which can turn off the system of
autopilot in rainy weather. Also connected to this system are wind sensors,
temperature, water consumption, which can be used both individually and in
complex. The rain-storm-type interfaces are wired and wireless. By the principle of
construction distinguish analog and digital devices. When precipitation occurs,
these sensors send a signal to the control panel, which disables watering.

Taking into account the development of technologies, remote control is a

very promising industry, as the mobile and portable segment is developing more



and more and the future of technology in managing everything through a
smartphone.

The system is developed, easily programmed and has the ability to develop
the direction of connecting additional blocks. The used platform for building
irrigation management systems can be used for smart things and smart home

systems.



