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BCTVII

HITyyHi e€KOCHCTEeMH — II€ CHUCTEeMH CTBOPEHI JIIOJIMHOIO, J€ Ol0OTHYHI Ta
a010TMYHI KOMIIOHEHTH B3a€MOJIIOTh OAWH 3 OJHHUM. JII0IM CTBOPIOIOTH IITYYHI
eKOCHCTEMHU JJIi BJIACHOTO BHUKOPHCTAHHA. be3 TEXHONOTIYHHUX KOMIUIEKCIB Ta
BTPYYaHHS JIIOJMHM IITY4YHI €KOCUCTEMHU HE MOXYTh BKUTHU. LlITy4H1 ekocucremMu
HE MOXYTh MmiaATpuMyBaTu cede. Taki cucteMu noTpeOyrTh MOCTIHHOTO BTPYUYaHHS
JIOAWHHM JJISI HOPMAJIBHOTO (DYHKITIOHYBaHHSI.

Y pi3HUX HayKOBUX Ta NPAKTUYHUX 3aCTOCYBAaHHSAX BUKOPHUCTOBYIOTHCS
3aKpUTI IITY4YHI €KOJIOTIYHI CHCTEMH, SIKI HE 3aJIe’KaTh BlJ OOMIHY PEUYOBHUHOIO 3
OyIp-IKOI0 YacCTHMHOIO I103a CHUCTEMOIO. 3aKpHUTI IITYYHI E€KOCHUCTEMH 3a3BHYal
HeBeNnuKi. Taki cucTeMH I1iKaBl 3 HAyKOBOI TOYKHM 30py 1 MOTEHIITHO MOXYTb
CIIY)KUTH CHUCTEMOIO >KUTT€3a0€3IMEUEHHs] TiJ] 4Yac KOCMIYHUX IOJLOTIB ab0 B
KOCMIYHUX CEpEJOBMINAX ICHYBaHHsS. Y B3aKpHUTIH eKocucTeMi OyIb-iKi BIAXOMM,
BUPOOJICHI OJIHUM BHJIOM, TTOBUHHI BUKOPHUCTOBYBATHUCS MPUHAWMHI OJHHUM I1HIIUM
BUJIOM.

Po3pobka epexkTHBHOI CUCTEMU KOHTPOJIIOBAHHS Ta PETYIIOBAHHS IMITYYHUX
(dakTopiB HaBKOJMIIHBOTO cepenoBuiia, mo0 3UIE nanmiiiHo mnpamoBana y pasi
BUHUKHEHHSI €KOJIOTIYHUX TMOPYIIeHb, JOCUTh aKTyallbHO. B maHmii yac mupoxo
BUKOPUCTOBYIOTHCS KEPYBaHHS 3 BIAKPUTUM 1 JIIHIMHUM 3aMKHYTHM KOHTYPOM B
31IE.

[Ticns aHami3zy iCHYIOUMX pillleHb JJIsi CTBOPEHHS aBTOHOMHHUX CHCTEM, OyIo
NPUAHATO pIMICHHS CTBOPUTH INTYyYHY €KOCHCTEMY Ha OCHOBI IpOrpamMHO-
anapaTtHoro komiuiekcy Arduino.

O06’exT pOOOTHU: CUCTEMH KEpyBaHHS Ta KOHTPOJIb IITYYHUX EKOCUCTEM.

[IpeameT poOOTH: NUCTaHLINHI CUCTEMH KEPYBaHHSA Ta KOHTPOJb IITYYHUX
EKOCHCTEM.

Mera poOoTH: po3poOKa TUCTAHIIMHOI CHUCTEMU KEPYBaHHS Ta KOHTPOJb
LITY4YHOI EKOCUCTEMMU.

3agadi poboTH:



aHa13 IPUPOJHUX Ta MITYYHUX €KOCUCTEM;

aHa13 CUCTEM YNPAaBIIHHS IITYYHUMH €KOCUCTEMAH;

po3poOKka airoputMy poOOTH CHUCTEMHU 3a0e3MeUYEHHS IMITY4YHOl
€KOCHUCTEMU;

pO3poOKa CKIaIOBUX CUCTEMHU KEPYBaHHS;

po3po0Ka anroputMa poOOTH CUCTEMH;

po3po0Oka cucTeMa JHMCTAHIIIMHOTO  KOHTPOJIO Ta  KEpyBaHHS
€KOCUTEMOIO;

po3poOka TporpaMu JJiE  KOHTPOJIO Ta KEpPyBaHHS INTYYHOIO
€KOCHCTEMOIO;

pO3p0o0OKa OCHOBHUX (DYHKI[IOHATBHUX MOJYJIIB;

pO3po0OKa MOJTYJIIB B3aEMOIIT 3 allapaTHUM 3a0€3MEYEHHSM;

TCCTYBaHHS CUCTCMU.



PO3JILJI 1
IITYYHI EKOCUCTEMU TA CUCTEMU KEPYBAHH S

1.1. IIpupoxaHi Ta MTY4YHI €EKOCUCTEMHU

Exocucremu - 1e ¢yHKIIOHAIBHI OJUHUIN, SKI CKJIAMAIOThCA 3 OIOTHYHHUX 1
a0l0TUYHUX KOMIIOHEHTIB, 1 BOHU B3a€EMOJIIOTh OJHA 3 OJHOIO IS ICHYBaHH.
ExocucreMu Mo>kHa pO3IIJIUTH HA JIBA TUIIU:

—  TpUPOJHA EKOCHCTEMA;

—  IITy4YHA €KOCUCTEMA.

[IpupogHa exocucTemMa — L€ CUCTEMA, B SIKI BIIOYBAE€THCS B3a€EMOJIS MIXK
HABKOJIMIITHIM CEPEIOBUIIEM 1 KUBUMH OpraHizMamu. Taki CHCTEMH yTBOPIOIOTHCS
OPUPOAHUM HUIIXOM 1 HE TMOTpPeOyIOTh JIIOJICHKOI AISUIBHOCTI JJIE  CBOIO
¢dynkuionyBanHsa. [IpukiagamMu npupoAHUX €KOCUCTEM € CTABKH, PIYKH, JICH TOLIO.

[IIty4Hi ekocMCTeMHU — II€ CHCTEMU CTBOPEHI JIIOJMHOIO, Jie¢ OIOTHUYHI Ta
a0l0TMYH1 KOMIIOHEHTH B3a€MOIIIOTH OAWH 3 ogHuM. OmHak Takl CHUCTEMH HE
CaMOMIATPUMYETHCS 1 MOXYTh 3aruHyTH 0e€3 momomoru moauHu. [lpuxnamamu
IITYYHUX €KOCUCTEM € aKBaplyMH, CUIbCHKOTOCHOAAPCHKI MOJIsA, 300MapKu TOmo. Y

TaOi1. 1.1 HaBeneH1 OCHOBHI OCOOJMBOCTI EKOCHUCTE.

Tabmuug 1.1 - PI3HUIE M1 OPUPOJHOIO Ta IITYYHOK €KOCUCTEMOIO

ITapamerp IIpuponHa exocucrema [IITyuyna ekocucrema

Busnauenns |lle npupomna ekocucrema, ne |lle  crBopeHa — mrOAMHORO
OpraHizMu Ta HABKOJIMIITHE | €KOCUCTEMa 3 OI0TUYHUMHU Ta
CEPEAOBHIIE B3a€EMOIIIOTh OAWH 3 | a0l10THYHUMH KOMITOHCHTAMH,
OJTHUM, TI100 CITIBICHYBaTH a Tako)XX BKJIFOYa€ JesKI

TEXHOJIOTIT

[Tpuknanu Tpomiuni Jicu, Mopsi, 03epa, JIykH | 3o0omapku,  nTaxohadpuku,




TOIIO

aKBapiyMu TOIIIO

BwxuBanus | BiH Moe BHKUTH caM 10 co01 Jnst mpouBiTaHHS oMY
MOTpiOHA AOMOMOTra JFOIUHH.

['enetnune Mae BEJIMKE reHeTuyHe | OCKUIBKM BIH  CTBOPEHHM

PIZHOMAHITTS | PI3HOMAHITTA JIOAMHOI0, BIH Mae JyxXe
oOMexeHy TEHETUYHY
PI3HOMAaHITHICTb.

EBoutoris XKugi opranismMu B 1poMy THMl | BiH Mae gyxe HHU3bKI HIAaHCH
€KOCHCTEMHU MAIOTh BUCOKI IIIAHCH | HA €BOJIIOLIIO.
Ha CBOJIOIIO, OCKUJIBKH BOHH
HaBYaThbCsl MPUCTOCOBYBATUCA [0
CBOT'O OTOUYEHHS

Xap4uoBuii Xap4yoBUil JaHIIOr JOBrMM 1| XapyoBl JIAHLIOTM KOPOTKI 1

JaHIIOT CKJIaIHUH. 3a3BUYail HEMOBHI.

[Mukau [Muknu noxuBHUX pedoBUH NOBHI | KpyrooOiru HOKUBHUX

MO>KUBHUX Ta MPOXOJISATh IPUPOIHUM | pEYOBHH 3aBXKI1 HETIOBHI.

pPEYOBUH HUISXOM.

Baxnusicte | [{i exocuctemu 3abesneuyroTh | Lli  exocuctemu  cTBOpeHi
30epesKeHHs NPUPOJIHUX | TIOAUHOIO s BIACHOTO
pecypcis, JIapyroTh Kpacy | BUKOPUCTAHHS,  HalpuKIas,
HABKOJIMIIHEOMY CEPEIOBHUINY Ta | JUII BHCOKOi MPOTyKTUBHOCTI
JT03BOJISIFOTh 010JI0T1YHY | Ta pO3Bar.

CHaJlUHY HACTYITHUM
MTOKOJIIHHSIM.

Jl7i pO3yMIHHS CTPYKTYPU CUCTEMU YIIPABIIHHS Ta MOHITOPUHTY ISl INTYYHOT

€KOCUCTEMHU HEOOX1THO PO3IJISTHYTH OUIBII IETAIbBHO OCOOJIMBOCTI ITUX CUCTEM.

.HIOI[I/I CTBOPIOIOTH I]_ITyT—IHl CKOCHUCTCMHU JIA BJIACHOI'O BUKOPUCTAaHHA.

CtpykTypa MITY4YHOI €KOCHUCTEMH CKJIAIAEThCA 3 3 YaCTUH — OIOTHYHUX

daktopiB, ablOTMUHUX (HAKTOPIB 1 TEXHOJIOTTYHUX KOMILJIEKCIB, SIKI CTBOPEHI




aroAuHOK. bioTnuHi  (pakTOpM BKIIOYAIOTH TPU OCHOBHMX KOMIIOHEHTH -
IPOAYLIEHTH, KOHCYMEHTH 1 po3Kiiafadi. BoHn TakoX BU3HAYAIOTh HAIPSIMOK IMTOTOKY
eHeprii B exocucremi. o abioTuuHux ¢aKTOpIB HAJIEKATh BCE HEXHUBE: TPYHT,
COHSIYHE CBITJIO, MIOKUBHI PEUOBMHU, Ta3u Ta iHIIE. AGIOTUYHI (PAaKTOPH yTBOPIOIOTH
CEpe/IOBUIIE ICHYBAHHS €KOCUCTEMH, 10 MIATPUMYE OpPTraHi3Mu, IO KUBYTh y HIA. Y
[IUX €KOCUCTEMaX PO3BUTOK OPraHi3MiB Ta MOTOKH €HEPrii Peryitol0ThCs JIOIbMH.

be3 TexHONMOTiYHUX KOMIUIEKCIB Ta BTpYYaHHS JIIOJWHU IITYyYHI €KOCHCTEMHU
HE MOXYTh BIKUTU. IIITydHi exocuCTeMH HE MOXYTh HiATpumyBatu cebe. Taki
CUCTEeMH TOTPeOYIOTh TOCTIHHOTO BTPyYaHHA JIOJUHH JJS HOPMAJIbHOTO
(GyHKUIOHYBaHHA (ITOJ LM HEOOXITHO PO3YMITH, K MHIATPUMAHHS TEXHOJIOTTYHHX
CUCTEM, TaK 1 KOHTPOJIb 32 (DYHKIOHYBAaHHSIM CUCTEMH BIIJIOMY).

Jlo HMX BIIHOCSTBHCS aKBapiyMH, MOJIS 3 IOCIBaMHU, Tepapiymu Ta Oarato

1HIIOTO.
OcCHOBHI 0COOIMBOCTI IITYYHUX €KOCUCTEM HAJIEKATh:
—  IUTY4YHI €KOCUCTEMH CTBOPEHI JIOAbMHU JIJIsl BAPOOHUIITBA YU PO3BAr;
—  OCKUIBKH JIFOJIA CTBOPIOIOTH Il €KOCUCTEMH, KIJIBKICTh 1 PI3HOMAHITHICTh
OpraHi3MiB PEryJO€ThCs, OTKE, TCHETUYHE PI3HOMAHITTS IIMX €KOCUCTEM
HaJ3BUYAHO HU3BKE;
—  MaJie TEeHETHYHE pPI3HOMAHITTS O3Haya€ BIJCYTHICTh E€BOJIOIIT dYepe3
BIJICYTHICTh IPUPOJTHUX CTUMYIIOIOUUX (PaKTOPIB;
— y OUIBIIOCTI BUMNAJAKIB Yepe3 BIICYTHICTh BIAMOBIAHMX PO3KIaNayiB 1
OaKkTepiil UMKIIM MOXKUBHUX PEUOBHH 1 XapyOBl JIAHIIOTH MIEPEPUBAIOTHCS.
Tomy iX TOTPIOHO BUKOHYBATH BPYUHY.
[Ity4yHi eKOCHUCTEMH IIIeCTIpIMOBaHi. Taki CHUCTEMHU IUIAHYIOThCS 1
OyIyIOThCS JUIsl KOHKPETHUX LILIEH.

3aKpuUTI MTY4YHI €KOJIOT14YHI CUCTEMHU— II€ €KOCHUCTEMH, K1 HE 3aJIeKaTh BiJ
OOMIHY pEUYOBHHOIO 3 OYyIb-SIKOK YacCTHUHOK T03a cucremoro. lleli TepMiH
HallyacTille BHUKOPUCTOBYETHCS JMJII OIKCY HEBEJIMKUX EKOCHUCTEM, CTBOPEHHX
JroAuHOK. Taki CHUCTeMH MiKaBl 3 HAYKOBOI TOYKHM 30py 1 HOTEHLIHHO MOXYTb

CIY)KUTH CHCTEMOKO JKUTTE€3a0e3MedYeHHsT TMiJ] Yac KOCMIYHMX TIOJhOTIB, Ha



KOCMIYHMX CTaHIsIX a00 B KOCMIYHUX CEpelOBHUIIAX ICHYBaHHS. Y 3aKpUTIH
EKOJIOTIYHIN cHucTeMi OyIb-iKi BiAXOAW, BHPOOJICHI OJHAM BHIOM, ITOBHUHHI
BUKOPHUCTOBYBATUCS TPUHAWMHI OJHHMM IHIIUM BHJOM. SIKIIO METa IOJIATaE B
miaTpuMIl GOPMHU KHUTTS, TAKOI K MUIIA YU JIOJWHA, TPOTYKTH KUTTEAISIIBHOCTI,
TaKi SIK BYTJICKHCIIMH ra3, (heKamii Ta ceda, MOBUHHI 3pPEIITOI0 IMePETBOPIOBATHCS HA
KHCEHb, DKy Ta BOAY. 3aMKHEHA €KOJIOT1YHA CHCTeMa MOBHWHHA MICTUTH NpPUHANWMHI
ofuH aBTOTpoHMIT opraHizM. Xouda 1 XemoTpodHi, 1 (OTOTpodHI OpraHizMu
HMOBIpHI, Mai>ke BCl 3aKpHUTI €KOJIOTIYHI CUCTEMH Ha ChOTOJIHIIIHIN JICHh 3aCHOBaHI

Ha aBTOTPO(1, TAKOMY SIK 3€JIEH1 BOJOPOCTI.

1.2. Cuctemu ynpapiiHHS IITyYHUMU €KOCUCTEMAaN

ExosioriuHi mopymeHHs 4acTo HEraTUBHO BIUIMBAIOTh HA HOPMAJIbHY POOOTY
3aKpUTUX IITYYHUX €KocHuCTeM. KOHKpETHY 3aKpHUTy IITY4YHY €KOCHCTEMY MO>KHA
po3rsfalin SIK AUCUIIATUBHY CUCTEMY, ii KIHETUYHY MOJEIb MOXKHA OOy1yBaTH Ha
OCHOBI JMHAMIKH CHUCTEM Ta €KCIEpUMEHTadbHUX JaHuX. Ha OCHOB1 €KO0JIOT1YHOT
TEPMOJIUHAMIKU 1 JTUHAMIKH CHUCTEM ONTHUMAJIbHHM 3aKOH 3BOPOTHOTO 3B’SA3KY IS
KOHTPOJIF0O 1HTEHCHMBHOCTI CBITJIa, TEMIIEpaTypyd Ta IIBHJKOCTI aepailii MO>KHa
OTPUMATH 3a JOTMOMOT0I0 (PYHKIIIT HAKOMMYEHOI €HEPTii Ta MPUHIUIY MaKCUMAJIbHOT
notryxxHocti Opyma. Pesynbrath 1u@poBOro MOJAENIOBaHHS MOKa3ylOTh, LIO
3aMKHYTYy CHCTEMY KEpyBaHHS 3aMKHEHOIO IITYYHOIO EKOCHCTEMOIO MOJKHA
cTabuT3yBaTM B 3aJaHid poOOoYid Toull 3 OaXaHUMH XapaKTEPUCTHKAMU
JUHAMIYHOTO BIATYKY, IO CYIPOBOJKYETHCS TPOBEIEHHSM €KO-poOOTH Ta
PO3CIIOBaHHSIM HAKOINWYEHOI €Heprii, CTBOPEHOi BIUIMBAMHU HABKOJUIIHHOTO
CepeIOBHILA 3 PI3HOIO CHJIOHO.

3aKkpUTi IITY4YHI EKOCHUCTEMH B OCHOBHOMY CKJIQJAlOThCA 3 O10JOTTYHOTO
CHIBTOBAPUCTBA, B SIKOMY IE€PEBAKAIOTh BHIII POCIHWHU, 1 IITYYHHX (HAKTOPIB
HABKOJIMILIHBOTO CEpPEeJOBHILA, TaKUX SK CBITJIO, TemIepaTypa, Boja, IOBITpsA Ta

J0OpUBa, SIKI BIAMOBIAAIOTh €KOJIOTIYHUM BUMOTaM 010JIOT1YHOTO CIIBTOBapUCTBA Ta



3MIACHIOIOTh BUPOIIYBAaHHS CUIBCHKOTOCIIOAAPCHKUX KYJIbTYp, OBOYIB, KBITIB 1
JIKapChbKUX TPaB BHUCOKOI SKOCTI 1 epeKTuBHOCTI. [Ipu nmpoekTyBaHHI Ta Oy1iBHHUIITBI
31IE HaifBaXXJIMBIIIMM KPUTEPIEM € eKcIUTyaTallliHa HaAlMHICTh 1 CTaOUIbHICTD,
ockibku pobounii mporiec 3IIE cnpuifHATIMBUA 10 BIUIMBIB HABKOJUIITHBOTO
CEpellOBHUIA, IO MPHU3BENE [0 3HUKEHHS BpPOXKAWHOCTI POCIMH 1 MOTIPIIECHHS
€KOJIOTTYHUX (YHKIIIH, 1 HABITh A0 MOJOMKHU cucTeMH. OTxe, HeOOX1THO PO3POOUTH,
K e(pEKTUBHO KOHTPOIIIOBATH Ta PETYNIOBATH IUTYy4YHI (DAKTOPH HABKOJUIIHHOTO
cepenopumia, mo6 3IIE nHamiiiHo mpamioBaB y pa3l BUHUKHEHHS EKOJOTTYHHX
nopyuieHb. B manuii yac xkepyBaHHS 3 BIAKPUTHUM 1 JIIHIMHUM 3aMKHYTUM KOHTYPOM
HIMPOKO BUKOpUCTOBYIOThCA B 31IIE.

VYrpaBiaiHHS 3 BIJIKPUTUM KOHTYPOM 0a3yeTbcsl JIHMIIE Ha CYO’ €KTUBHOMY
JOCBIAl Ta pobouux cnenu@ikamifax, a He Ha 1H(OpMalli 3BOPOTHOTO 3B’S3KY B
peXHUMi OHJIAH MPO POOOTY CHUCTEMH, OTXKE, KEPYBaHHSA 3 BIIKPUTHM KOHTYpPOM
y’)K€ 4yTIuMBE J10 30ypeHb 13 HHU3BKOIO TOYHICTIO KEpYyBaHHA Ta CTAOUIBbHICTIO
po6otu. Ilpocte kepyBaHHA 3aMKHYTHUM ILIUKIJIOM, SIK MPABHIIO, 3aCTOCOBYETHCS MJIS
JHIAHUX CUCTEM, OTPUMAaHMUX 3a3BUYall NUIAXOM JIiHEeapHu3allli HeJIIHIMHOI CUCTEMU B
KOHKpETHIM poOoYiid TOYIl Ta B ii OKOJUUAX, & AJTOPUTM JIIHIMHOTO 3BOPOTHOIO
3B’SI3KYy OTPUMAHO 3 KJIACHYHOI KIOEpHETHKH, SK-OT T'€OMETPUYHE MICIe KOPEHS,
niarpama boze, moiroc po3MmillleHHs, KBaJpaTHUYHE ONTHUMAalIbHE KEpyBaHHS TOILO.
Hessaxaroun Ha ne, 3IIE € Hag3BuMyaliHO HEIIHIMHOIO CKJIAQJHOIO CHCTEMOIO,
pobounii cTaH SKOI YacTO 3HAYHO BIAXHWIISETHCA BIiJ MEBHOI POOOYOT TOUKH IIiJI
BIIMBOM 30ypeHb, TOMY MpoOLEeAypa JiHeapu3alii Ta MPOCTI 3aMKHYTI PEryJsTOpH,
taki sk [I[JI Ta KBagpaTHUYHO-rayCcCOBE KEpyBaHHA MJsi  MEXaHIYHHX,
CICKTPOMArHiTHUX 1 pimumHHUX cucteM HenpupatHi aua 3IIE mis gocsarHeHHs
OaxaHOi JTMHAMIYHOI MPOAYKTHUBHOCTI Ta HaBITh BUKIMKAIOTH CEpHO3HI 3001 B
ynpasmiaHi. [IpocTuii, ane nepexkoHInBUi aprymeHT JIOTKU Bke 3ampoIioHyBas, IIo,
SK TIPUHIINI, «IPUPOJHHUN BiAOIp mparHe 3pOoOMTH TMOTIK €Heprii 4epe3 CUCTeMY
MaKCUMaJIbHIM).

[Mpunuun MakcuManbHOI MOTYX)HOCTI OfyMa MOSICHIOE, HI0 NEPEBaKaIOTh

€KOCUCTEMH, SIKI MaKCHUMI3ylOTh IOTIK KOPHUCHOI €Heprii Ijs NIATPUMKU Ta



3pOCTaHHS. 3 TOYKHU 30PY €KOJOTIYHOT TEPMOJAMHAMIKH, MTYYHY €KOCUCTEMY TaKOX
MO>KHA PO3TJISIIATH K JUCUTIIATUBHY CTPYKTYPHY CUCTEMY 3 IPUPOTHOIO TEHACHITIEIO
BIIXOAy BiJI TEPMOJAMHAMIYHOI pPIBHOBAard B HaWOUIBIIIM Mipi Ta MOCTYIOBOTO
HaOYTTS 31aTHOCTI IMTPOBOJIUTH MAaKCHUMAJIbHY €KO-POOOTY.

BignoBimHo A0 Teopii JUCHUIIATHBHOI CTPYKTYPH, SIKIIO MOXHA 3HANTH
HaJie)KHy (YHKII0 HAKOMMYEHOI eHeprii (Tak 3BaHy (yHKIi0 JIsamyHoBa), MOXHA
OTpUMATH ONTUMAJBLHUN aJITOPUTM KEPYBaHHS 3BOPOTHHUM 3B’S3KOM ISl CTIHAKOI
cTabiizallii Ha 3aJI0BUIBHOMY pOoO0OYOMY PIBHI 3 TAPHOIO JUHAMIKOIO. pearyBaHHS Ha

Kepyrouy Aio.



PO3JILI 2
PO3POBKA AJITOPUTMY POBOTU CUCTEMU 3ABE3IEYEHHS IITYYHOI
EKOCUCTEMU

2.1. CknazioBi CUCTEMH KEPYBaHHS Ta allTOPUTM POOOTH CUCTEMHU

CucreMa KOHTPOJIO Ta YHPABIIHHA IITyYHOIO €KOCHCTEMOIO CKIAJA€ThCA 3
HACTYITHUX KOMITOHEHTIB:

— xoutposiep ESP8266-ESP-12E-WeMos-Board;

— wmoxaynb pene 8-Channel — 5V Relay Module;

— iagukarop LCD 2004;

— wmonaynb rognHHuka RTC;

— naruuk temmeparypu DS18B20;

— (iTonamma;

— CBITJIOAI0/IHA Jamma (KoJtip O1imif);

— HAcoC JJI BOJIU MEMOpaHHUM;

— Hacoc JJis MOBITPS;

— migirpiBay BOAM.

OpnHa CBITIOMIOAHA CTpiuKa BUKOPUCTOBYETHCA [IJISi OCBITJICHHS POCTH, a
Jpyra — JJisl OCBITJICHHS aKBapiyMy.

[Ticnss peTenbHOro aHamidy ICHYIOUMX PIIIEHb JJIS CTBOPEHHS aBTOHOMHHUX
CUCTEM, OyJ0 MPUUHATO PILIEHHS CTBOPUTH IITYYHY €KOCHUCTEMY Ha OCHOBI
IPOTPaMHO-aNapaTHoro Komruiekcy Arduino

Arduino — amapatHa oOu4uciOBajgbHA IDIATGOpMa IJIS  aMaTOPChKOIO
KOHCTPYIOBaHHS, CTBOpPEHa JJsi IIBUAKOI 1 JIETKOi pO3pOOKH Ppi3HOMaHITHUX
CJICKTPOHHUX MPUCTPOoiB. BoHa Moke OTpuMyBaTH JaHl MPO HABKOJMIIHIA CBIT

3aBJKM JaTYMKaM 1 pearyBaTH, Kepyrouu cBiTiioMm, (naurok.com.ua) moropamu i


https://naurok.com.ua/prezentaciya-robototehnika-v-shkoli-339705.html

IHIMMY TpuBoaaMu. [l mporpaMyBaHHS HE TMOTpIOEH Mporpamarop, mporpama
3aBaHTaXyeThes uepes mopt USB. (dspace.udpu.edu.ua)
Hacoc 3a6e3nedye HakauyBaHHsS MyJy J0 KOPEHIB POCIMH Ta BiAKauyyBaHHS

3aJMIIKIB BOJAU J0 akBapiymy (puc. 2.2).

T l/ JloTok 3 pocnvHamu
Hacoc 3nueHa Tpyba
— (cudpoH)
/_\_
AkBapiym

Puc. 2.2 - Cxema yCTaHOBKM IITYYHOI EKOCHCTEMU

HakauyBaHHs Ta BigKadyBaHHS MYJIy BHKOHYETHCS 3a JIOIIOMOTOI0 HACOCY Ta
cudoHa.
Ha mepmomy erari BHKOHYEThCS HaKadyBaHHS BOJIU B JIOTOK 3 POCIMHAMHU

HIDKYe piBHS KoiHa cudoHna (puc2.3).

VYV VYV

Puc. 2.3 - Ilepmmii piBeHb BOIU


https://dspace.udpu.edu.ua/bitstream/6789/7354/1/%d0%b7%d0%b1%d1%96%d1%80%d0%bd%d0%b8%d0%ba%20%e2%84%965.pdf

Jl7is 3MuBY BOJM HACOC JTOJIaTKOBO HAaKaudye BOAY B JIOTOK BHILE PIBHS KOJIiHA

cudony (puc.2.4).

VVVVVY
il

Puc. 2.4 - JIpyruii piBeHb Boau

[Ticnss 4oro Hacoc BUMHUKA€EThCA 1 BOJa MO CU(OHY 37TUBAETHCS B aKBapiym

o STRTIT

Puc. 2.5 - Tperiii piBeHb BOIU
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Puc. 2.6 - biok-cxema anroputmy poOOTH Hacocy




Movarok

Mayzalc

¥

3UYHTYBEHHA
AHANOroBoro NopTy
B 2MiHHY analog_in

v

OBurcneHHA yacy Ha
ocHoei analog_in

Tak

timer_count_K1_on=0 +

timer_count_K1_on=
timer_count_K1_on-1

Hi

timer_count_K1_on=0

BUMKHYTH pene
digitalWrite(PIN_RELE_K1, HIGH);

h 4

timer_count_10min=
timer_count_10min+1

timer_count_10min<=TIME_WAL_10MIN

timer_count_10min = 0

b

YnpaeniHHA CBITA0M

v

¥NnpaeniHHA HaCoCoM

Pucynok 2.7 - biaok-cxema anroputMy QyHKI1i KpOKY BUKOHAHHS

[Ipouienypa ympaBiaiHHS HACOCOM II0 Jiarpami, IpeicTaBieHa Ha puc. 2.7.



Cxema 3’e€qHaHHS MOJYJIB CHUCTEMH YMPABIiHHSA 3aMKHEHOIO E€KOCHCTEMOIO

HaBEJICHA Ha puc. 2.8.
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Puc. 2.8 — Cxema cuctemMu ynpaBiliHHSA 3aMKHEHOIO €KOCUCTEMOIO



B cucrtemi BUKOPUCTaHO HACTyHHI KOMIIOHEHTU: KoHTposiep ESP8266-ESP-
12E-WeMos-Board, wmoxyme peme 8-Channel — 5V Relay Module,
pinkokpucramiuauii iHgukarop LCD 2004 3 monynem intepdeiicy 12C, momynb
roguHHuka peanbHoro uacy RTC DC3231, patunk Ttemnepatypu DS18B20,

nepeTBoproBay iHTepdeiiciB SV-3V3 Ta mxepeno xusnenas 220B-12B, 5B.

2.2. Cucrema IMCTaHLIMHOTO KOHTPOJIIO Ta KEPYBAHHSA €KOCUTEMOIO

JIist BimmajaeHOro KepyBaHHS Ta MOHITOPHHTY CHCTEMH BHUKOPHCTOBYETHCS
cucrema Blynk.

Cuctema Blynk — 1ie Habip mporpamMHOro 3a0e3mnedeHHs], HeOOX1AHOTO It
MPOTOTUITYBaHHS, PO3TOPTaHHS Ta BIIJAJICHOTO KEPYBaHHS  MiIKIIOYEHUMHU
CJIEKTPOHHUMH MPUCTPOAMH OyIb-sIKOTO MaciTady: B nepcoHanibHux loT-mpoexTis
710 KOMEPUIMHUX MPOIYKTIB.

3a pomomorow Blynk MokHa MIAKIIOYUTH CBOE OOJaAHAHHS /IO XMapu Ta
cTBOpUTH 0e3k010B1 porpamu i 10S, Android 1 Web-nogatku jyis aHanizy gaHux
y PEXKUMI peasbHOro Yacy Ta ICTOPIl JaHMX, IO HAAXOASNTH 13 MPUCTPOIB, KEPYBATH
HUMHU BIJJAJICHO 3 OYJb-SKOI TOYKH CBITY, OTPMMYBAaTH Ba)XJIMBl CIOBIIICHHS Ta
0arato 1HIIOrO.

Blynk € pimeHHsIM sKke pO3paxoBaHMiI Ha 6arato KopucTyBadiB. IKoro
MO>KJIMBO HaJaIITyBaTh Ha OKPEMI POJIi KOPUCTYBAUIB.

IIporpamu, cTBOpeHi 3a pgomomoroto Blynk, roToBI s KiHIIEBUX
KOPHCTYBaUiB.

Posrnsaemo mporiec cTtBopeHHs noaatky. CrodaTtKy CTBOPIOETHCS IIaOJIOH
MIBUKOTO 3allyCKy Ta MPHUCTPIA IMIBUAKOTO 3amMycKy 3 mporpamoro scketch mms
CepelOBHUIIa BUKOHAHHSI.

Scketch HeoOXimHO 3aBaHTaXXWUTU [0 IUIATH MIKPOKOHTpoisiepy. Bin
BUKOPUCTOBY€E mapamerpu s migkimtoueHHs 10 Blynk.Cloud i1 crae Buaumum y

nporpamMax.



VY Blynk BUKOpPHCTOBYIOTHCS IMIA0JIOHU MPUCTPOIB, MO0 MOJETIIUTH POOOTY 3
KUTbKOMA MPUCTPOSIMH, SIKI BUKOHYIOTh OJJTHAKOB1 (DYHKITI1.

Enementn mabnony mpuctporo. KokeH 1mabiioH MPUCTPOIO MICTHTH Hallp
napameTpiB. Po3ristHeMo nviie HaWBaKIUBINII 3 HUX. HallBaMBIIHM €1eMEHTOM
ma6nony € TemplateID. Ile yHikanbHHil 1eHTH(IKATOP KOXKHOTO IIA0JOHY, SIKUM

MOTPiIOHO BKA3aTH B KOJA1 HA IPUCTPOL

#define BLYNK TEMPLATE ID "SomeTemplateID"
#define BLYNK TEMPLATE NAME "Quickstart Device"

Busnauenns ineHTudikaropa madiIoHy 3aBXAU Ma€ OyTU MEPIIUM PSAJIKOM Y
nporpami
3naiitu TemplateID mMoykHa 3a TOCHIIaHHSM JIe HaBeACHO (parMeHT KOy

— Templates — YourTemplate

[ToTtokm manmx Datastream ne kaHain Ay nepeaadl JaHUX MK MPUCTPOEM 1
Blynk.Cloud. IIlo6 npasuibHO ix 00pooutH, Blynk.Cloud mae 3natm, siki naHi
epeIatoThCs.

[lin wac mporecy MIBUIAKOTO 3alMyCKy CTBOPEHO Ta HAJAIITOBAaHO YOTHPHU
MMOTOKHU JaHUX. 3pa3Ku 1M1a0JI0HIB HaBECHI 3a MOCHIIAHHSIM

— Templates — Quickstart Template — Datastreams

[Ticst BUBHAYEHHS TIOTOKH TAHUX BUKOPUCTOBYIOTHCSA B MOOUIBHUX MpOTpamMax
1 BeO-TlaHesbKax i1 yac Bizyali3allii JaHuX y BIKETax.

BimxeTn € 4acTUHOTO MA0IOHY TPUCTPOIO.

[Ipuctpiit mBHaKOTO 3amycky. PosrisiHeMo ko, SIKMW BIH BHUKOPHUCTOBYBAaB
JUTSL THAKITIOYeHHS Ta 3B°s3Ky 3 Blynk. Kox 3amexuts Big obmagHaHHS Ta criocoOy
MITKITIOUCHHS, SKi BH BHUKOPHUCTOBYETe. BW 3aBXKIM MOXKETE 3HAWTH TMPaBHILHUN
MIPUKJIIA] KOJIY JJIsi CBOTO 00JIaTHAHHS

PosrnsHemo yactrHu Koy. Bu3HaueHHs OCHOBHUX IMapaMeTpiB:



#define BLYNK TEMPLATE ID "MyTemplateID"
#define BLYNK TEMPLATE NAME "MyTemplateName"
#define BLYNK AUTH TOKEN "MyAuthToken"

Hazsa npuctporo BLYNK TEMPLATE NAME Moxe 0yt Oy/1b-K010.

AuthToken — ne yHikanpHui ineHTUdIKAaTOp, cTBOpeHuid Blynk.Cloud. Bin

NOBUHEH OyTH B KOXXKHOMY MPHUCTPOi. {7 KOXKHOTO MPHUCTPOIO0 T€HEPYIOTh HOBUM

AuthToken.

AuthToken moxHa oTpumatu Bpy4dHy a60 aBTOMAaTU4yHO i npuctpoiB WikFi.

JUist KOXKHOI amapaTHOl IUIAaTOpMU HEOOXITHO BKa3yBaTH CBIA Qain 3

BU3HAYCHHIMU

#include <WiFi.h>
#include <WiFiClient.h>
#include <BlynkSimpleEsp32.h>

Oo0mikoBi nanl WiFi1

char ssid[] = "YourNetworkName";

char pass[] = "YourPassword";

Tatimepu. Ilpu po6oTi 3 npuctposmu loT 3a3Buyail MOTPIOHO HAJICUIIATU JaH1

yepe3 nmeBHl TpoMDKKH 4dacy. [Ipu poOoTi 3 XMaporo MoTpiOHO BU3HAYUTHU, SIK YACTO

Hajcuiatu JaHi B xmapy. Blynk.Library npononye Bnachuii Taiimep.

KOJIN

BlynkTimer timer; // CrBopeHHs 00'ekTa TalMepa

void setup () {

timer.setInterval (1000L, myTimerEvent); // 3Banyck Tarmepa

}

void myTimerEvent () // el uUukJ BM3HaAUae, mO BimnbOyBaeTbCH,
3alyCcKaeTbCsa TalMep

{}



void loop () {
Blynk.run () ;

timer.run(); // 3anyckae TanMep y UMKJIL

}

Hancunanns/otpumanns nanux. MoOiasHI nporpamu Ta Web-naneni MarTh
BIJDKETH, SIKI MOXKYTh JUCTAHIIIITHO KOHTPOJIOBATH MPUCTPIMH.

Y mabnoHi BHUKOPUCTAHO YOTHPHU BIIKETH, PO3MIIICHI HAa 1HQOpMAIITHUX
nanensx. KoxkeH BiKET MpU3HAYAETHCS TIEBHOMY MMOTOKY JIaHUX.

Bimxer knonku 3anucye 110 y notik ganux VO Datastream.

JIBa BIDKETH MITOK, SIK1 3YMTYIOTh 3HAUYE€HHS 3 NOTOKY AaHux V1 Datastream 1
MOTOKY JlaHux V2 Datastream.

3o0pakenHs: Web-KHOTIKM - 1€ KHOIKA, J0 SIKOi BU MOXETE J0JaBaTU BJIACHI
300pakennss g ON ta OFF crany. Ilicns HaTUCKaHHS MOKHa BIJIKPUTU BeO-
ctopinky B Blynk.App

Knonka. HaBenenuii Hmkue koa mnpociyxoBye nii Big Blynk mgo VO
Datastream, a moTiM 3anmucye 3Ha4Y€HHS 0 3MIHHOI. J[Ji1 I[bOT0 BUKOPHCTOBYETHCS

BLYNK WRITE (VO).

BLYNK_WRITE (VO)
{

// BCTaHOBUTM BX1lIOHe 3HaueHHS 3 BuBony V0 y 3MI1HHY
int value = param.asInt();

// CTaH OHOBJIEHHS
Blynk.virtualWrite (V1, wvalue);
}

[Ticnst 3anucy 3naueHHs: Button Takoxx HajcuiaeMo oro 1o Bimxkery Label 3a
JOTMOMOIOI0  Blynk.virtualWrite (V1, value). g @QyHKImiA mocexkyHau

HajICWIa€e JaHi mpo podoTy Arduino Ha BipTyansHUl KoHTaKT Virtual Pin 2.

void myTimerEvent ()



// By MoxeTe HamiciarTy OyIb-fgKe SHAUeHHS B OYyIOb—-SKMI Jac.
// Bynob Jjacka, He Hancuiuanrte Oimnpme 10 3HaUeHL Ba CeKyHIY.
Blynk.virtualWrite (V2, millis() / 1000);
}

3a pomomororo Blynk MoxHa 3MiHIOBaTH pi3HI MapaMeTpu  BiJIKETIB

Oe3nocepeIHbo 3 00IaTHAHHS.

BLYNK CONNECTED ()

{

// 3BMiHVMTK nOoBlOomJIeHHS KHONKM Beb-mocuyiaHHsa Ha "Biraemo!"

Blynk.setProperty (V3, "of fImageUrl", "https://static-
image.nyc3.cdn.digitaloceanspaces.com/general/fte/congratulations.
png") ;

Blynk.setProperty (V3, "onImageUrl", "https://static-
image.nyc3.cdn.digitaloceanspaces.com/general/fte/congratulations
pressed.png") ;

Blynk.setProperty (V3, "url",
"https://docs.blynk.io/en/getting-started/template-quick-setup");

}

VY Kol BHUIIE BIICTEKYETHCS, KOJIM NPUCTpii migkmodaeTses 10 Blynk.Cloud
32 JOMOMOrOl BLYNK CONNECTED. Koiu mpuCTpiii YCHIIIHO MiJKJIIOYAETHCS 0
Blynk Cloud, 3mintoerscst URL-aapeca 300paxeHHs 17151 BIHOOpaXKEHHs y BIJIKETI, a

Takox npusHadaeTbcsi URL-anpeca s HaTHCKaHHSA



PO3JILIT 3
OITUC ITPOTPAMU JJISI KOHTPOJTIO TA KEPYBAHHS IIITYYHOIO
EKOCHUCTEMOIO

3.1. CtpykTypa mporpaMHUX OCHOBHUX (DYHKIIOHAJIbHUX MOIYJIIB

[Ipu po3poOri mporpamMu KEpyBaHHS IITYYHOIO €KOCHCTEMOIO BUKOPHCTAHO
HACTYMHI 010J10TEKH Ta MOJTYJIi:

— Blynk — Binnanene kepyBaHHs;

— ds3231FS — MoayJib TOAMHHUKA PEaTbHOTO Yacy;

— lotWebConf — 6i6mioTeka 1151 JTOKaIbHOTO KOHPTYPYBaHHS;

— LiquidCrystal_12C-master — moaynb it podoTu 3 LCD-nucruieeM;

— NTPClient — moxyne NTP-kiienTa 11 CIHXpOHI3aIlii Yacy;

— OneWire — moayne e One Wire;

— Time — 6i6moTeka poOOTH 3 YacoM;

— Timer-master — joriuni TaiMepH.

OyHKIIA 1HIaTi3alii mporpamMu nepeadavae iHimam3alin ycix amapaTHiux Ta

IPOrpaMHUX PECYPCIB KOHTpOJIepa

void setup ()

{
String str;
Serial.begin(115200);

[Himiami3zaniss AMCKPETHUX MOPTIB KOHTpOJIEpa

pinMode (D8, OUTPUT) ;
pinMode (D7, OUTPUT) ;
pinMode (D5, OUTPUT) ;



pinMode (D3, OUTPUT) ;
digitalWrite (D8, HIGH);
digitalWrite (D7, HIGH);
digitalWrite (D5, HIGH);
digitalWrite (D3, HIGH);
pinMode (D6, INPUT PULLUP) ;
delay (200) ;

[HiHnani3amnis cucremu JokaasHoro Web-koHpirkparopa

iotWebConf.addParameter (&intParam Demo) ;
iotWebConf.addParameter (&separatorl) ;
iotWebConf.addParameter (&intParam Time LampOn) ;
iotWebConf.addParameter (&intParam Time PumpOn) ;
iotWebConf.addParameter (&separator2) ;
iotWebConf.addParameter (&intParam Time PumpTimel On);
iotWebConf.addParameter (&intParam Time PumpTime2 Off);
iotWebConf.addParameter (&intParam Time PumpTime3 On) ;
iotWebConf.setConfigSavedCallback (&configSaved) ;
iotWebConf.getApTimeoutParameter () ->visible = true;

iotWebConf.init () ;

Akio cucteMa 3HAXOIUTHCS Yy PEKUMI KOH(DITYpyBaHHS 3allyCKa€ThCs

nokansHui Web-cepBep

1f (CFG_Mode )

{
server.on("/", handleRoot);
server.on ("/config", []{ iotWebConf.handleConfig(); });
server.onNotFound ([] () { iotWebConf.handleNotFound(); 1});

[Hiianizanisi TOYaTKOBUMHU 3HAYEHHSIMU MTapaMETPIB HAJIAIITyBaHHS



Test Mode=atoil (intParam Demo.valueBuffer);

Set Time LampOn = atoi (intParam Time LampOn.valueBuffer);
Set Time PumpOn = atoi (intParam Time PumpOn.valueBuffer);
Set Time PumpTimel On = atoil (intParam Time PumpTimel On.

valueBuffer);

Set Time PumpTime2 Off = atoi( intParam Time PumpTime2 Off.
valueBuffer);

Set Time PumpTime3 On = atoil (intParam Time PumpTime3 On.

valueBuffer);

CrBopennst WiFi — 3’enqHanHs

WiFi.softAPdisconnect (true) ;

WiFi.mode (WIFI STA);

[nimam3zanis iHTepdeiicy 12C mna oominy 3 LCD-aucnpeem Ta iHimiamizamis

JICILIEIO.

Wire.begin () ;
lcd.init () ;
lcd.backlight () ;
lcd.setCursor (0,0);

lcd.print ("Eco System");

[Himiam3anis roAMHHUKA peaabHOTo Yacy Ha muHi [2C

DS3231 init (DS3231 INTCN) ;

[rimanizanis WiFi-3’ennanns ta cepsicy NTP.

WiFi.begin(ssid, password);
while ( WiFi.status() != WL CONNECTED )
{ delay ( 500 ); }



timeClient.begin () ;
timeClient.setTimeOffset (2*3600L) ;

time begin = millis();

[Himiamizanis 1aTyvka TeMenepaTypu Ta JOTYHUX TakMepiB

Init DS18B20();

logTimer.every (1000, TimeGetFunc);
logTimer.every (2000, TermoGetFunc);
logTimer.every (1000, MainEngine) ;

logTimer.every (3000, TimerBlynkSend) ;

Bukonanns 3’eaqnanns Blynk 3 cepBepom

Blynk.begin (auth, ssid, password);

lcd.clear () ;

["os10BHMI LUKIT TPOTPAMK Ma€ HACTYITHUN BUTJIISAL

void loop ()
{

Sxmo mporpama 3HAXOAMUTHCS y PEXKHUMI JIOKAIBHOTO KOH(ITYpYBaHHS, TO

3aIyCKa€eThCs MUK 00poOKH JIokaibHOTO Web-cepBepy

if (CFG_Mode )
{
iotWebConf.doLoop () ;

return;

Jliist 30epiraHHs JaHUX BUKOHYETHCS 1X EPETBOPEHHS Y PSAKOBUN BUTIISIA



if ( Need SaveParam )
{
sprintf (intParam Demo.valueBuffer, "%d",Test Mode) ;
sprintf (intParam Time LampOn.valueBuffer, "sd",
Set Time LampOn) ;
sprintf (intParam Time PumpOn.valueBuffer, "sd",
Set Time PumpOn) ;
sprintf (intParam Time PumpTimel On.valueBuffer, "sd",
Set Time PumpTimel On);
sprintf (intParam Time PumpTime2 Off.valueBuffer, "sd",
Set Time PumpTimeZ Off);
sprintf (intParam Time PumpTime3 On.valueBuffer, "sd",
Set Time PumpTime3 On);
iotWebConf.configSave () ;

Need SaveParam=0;

[Ipy mnepmoMy BXOJl Yy TOJOBHUM UMKI BUKOHYETHCS CHUHXPOHI3AIls

YOJIMHHUKA 3 CEPBEPOM

if( first step ) {

while (!timeClient.update())

{
if (millis() - time begin > 5000)

break;

timeClient.forceUpdate () ;

}

timeClient.end () ;

first step = 0;

setTimeStruct (timeClient.getEpochTime (), &time str);

DS3231 set(time str);



OHOBIIEHHS JIOTTYHUX TaMepiB

logTimer.update () ;

Buxonanns o6poOnuka Blynk

Blynk.run() ;

Takyum 4MHOM B OCHOBHOMY I_[I/IKJ'Ii IIporpaMu BUKOHYETBCA OHOBJICHHA OAHHX

Ta B3aeMois 3 cepsepom Blynk.

3.2. Monaymni B3aemMoii 3 armapaTHUM 3a0e3MeUeHHIM

[TinkmrouenHs ¢aiiaiB 01010TEeK Ta BUSHAYCHHSI OCHOBHUX €JIEMEHTIB

#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>
#include <Wire.h>

#include <LiquidCrystal I2C.h>

CtBOpeHHs 00’ €KTY AJI BiIOOPAKEHHS HA PIAKOKPUCTATIYHOMY JIiCILIET

LiquidCrystal I2C 1lcd(0x27,20,4); // BCTaHOBiTHL ampecy LCD-

nucryies Ha 0x27 pna BipmoOpaxeHHS 16 CHMMBOJNIIB 1 2 paAnku

Jlns BUBOAY MaHMX Ha JICIUICH BUKOPHUCTOBYETHCS TyIOOajdbHAa 3MIHHA IS
TEKCTY, B Ky PO3MINIYETbCS TEKCT B PI3HUX YACTHHAX MporpamMu, Ta (QyHKIIIS

OYHIICHHA AUCILJICIO Ta BUBOAY pSII[KiB.



String display[4];
uintl6 t display cnt=0;
void DisplayFunc ()
{
if (display cnt++>30)
lcd.clear();
for (int 1=0; i<4; i++)
{
lcd.setCursor (0,1);
lcd.print (displayl[il])
}}

MIiKpOKOHTpOJIEP MIIKIIOYAETHCS 10 Mepexi 3a Jonomororo WiFi-3’eqnanHs

char ss1id[128] = "ssid";

char password|[64] = "password";

Jlist 3a0e3neueHHss CUMHXPOHI3alli yacy BUKOpUCTOBYeTbest NTP KilieHT, AKuit

CTBOPIOETHCA HACTYITHUM YHMHOM

#include <NTPClient.h>

#include <WiFiUdp.h>

#include <ds3231.h>

ts time str; // crpykTypa ts sHaxomuTbcs B Qanni ds3231.h
WiFiUDP ntpUDP;

NTPClient timeClient (ntpUDP);

[lepeTBopenHss "acy 3 MepexkeBoro ¢opmary a0 (opmarty BigoOpakeHHs

BUKOHYETHCS 32 IONOMOTO10 (DYHKIIIT

void setTimeStruct (unsigned long secs, struct ts *time str)

{

unsigned long rawTime = secs / 86400L; // in days

unsigned long days = 0, year = 1970;



uint8 t month;

static const uint8 t
monthDays[]={31,28,31,30,31,30,31,31,30,31,30,31};
while ((days += (LEAP YEAR (year) ? 366 365)) <= rawTime)
year++;
rawTime -= days - (LEAP YEAR(year) ? 366 : 365); // now it
is days in this year, starting at O
days=0;
for (month=0; month<12; month++)
{
uint8 t monthLength;
i1f (month==1)
{ // ;oTun
monthLength = LEAP YEAR (year) ? 29 28;
} else
{
monthLength = monthDays[month];
}
if (rawTime < monthLength) break;
rawTime -= monthLength;
}
time str->mday = rawTime+1l; /* day of the month */
time str->mon = month+1; /* month */
time str->year = year; /* year */
time str->sec = secs % 60; /* seconds */
time str->min = (secs % 3600) / 60; /* minutes */
time str->hour = (secs % 86400L) / 3600; /* hours */

JIyisi BUMIpIOBaHHS TeMIEpaTypu BUKOPUCTOBYEThCS natuuk DS18B20. Jlns

poOOTH 3 HUM BUKOPUCTOBYETHCS 010m10TeKa OneWire.h.

#include <OneWire.h>



OneWire ds(D4);
byte ow addr([8];
byte ow type s=0;

[rimiamizanis muan OneWire Ta Mmouryk miaKIi0uYeHuX IPUCTPOiB

void Init DS18B20 ()
{
byte i;
if ( !ds.search(ow addr)) {
Serial.println ("No more addresses.");
ds.reset search();
delay (250);
return;
)
if (OneWire::crc8(ow addr, 7) != ow addr[7]) {
Serial.println ("CRC is not wvalid!"™);

return;

BuznaueHHs TUITY TIKIFOYEHHOTO IPUCTPOIO

switch (ow _addr[0]) {

case 0x10: // old DS1820
ow type s = 1;
break;

case 0x28: // DS18B20
ow type s = 0;
break;

case 0x22: // DS1822
ow type s = 0;
break;

default:



Serial.println ("Device is not a DS18x20 family
device.");

return;

3anmyck neperBopeHHs A qatuuky DS18B20 BukoHyeThCsl QyHKITIEO

void StartConversion DS18B20 ()

ds.reset();
ds.select (ow_addr) ;

ds.write (0x44, 1);

OTpI/IMaHHH 3HA4YCHHA TCMIICPATYPH Ta IICPCTBOPCHHA 3 BHYTpiHIHBOFO

MPEACTABICHHS 10 JECATUYHOTO PopmaTy

float termo=0.0;
void GetData DS18B20 ()
{
byte present = 0;
byte datal[l2];
byte 1i;
present = ds.reset();
ds.select (ow_addr) ;
ds.write (0xBE) ; // Read Scratchpad

for (1 =0; i < 9; i++)

{ // 3BuurTyBaHHa 9 GanT
datal[i] = ds.read();

}

intle t dd = (data[l] << 8) | datal[O0];

if (ow_type s) {
dd = dd << 3; // 9 6ir maHux



if (datal7] == 0x10) { // 12 6ir manux
dd = (dd & OxXFFF0) + 12 - datal6];
}
} else {
byte cfg = (data[4] & 0x60);
if (cfg == 0x00) dd = dd & ~7; // 9 6ir maHux
else 1if (cfg == 0x20) dd dd & ~3; // 10 6iTr npanmux
else if (cfg == 0x40) dd dd & ~1; // 11 6iTr panmux

}
termo = (float) dd / 16.0;

MGTOI[ 3YUTYBAHHA CTAHY dHAJIOTOBOI'O BXOAY Ta 3allyCK IICPCTBOPCHHA

TEMIIepaTypH 1 ii B1IOOpaKEHHS Ha JICIUIE].

uint8 t flag DS18B20=0;
uintl6 t WaterHeight=0;
void TermoGetFunc ()
{ char buf[z24]="";
WaterHeight = analogRead (AQ);
if(flag DS18B20)
{
flag DS18B20 = 0;
GetData DS18B20();
sprintf (buf, "T=%.1f H=%d ",termo, WaterHeight);
display[l]=buf;
} else {
flag DS18B20 = 1;
StartConversion DS18B20 () ;
)

JIJisi TOKanbHOTO BU3HAYEHHSI 4Yacy BUKOPHUCTOBYETHCS MOJYJbh Ha OCHOBI
Mikpocxemu DS3231 — roauHHHMKa pealbHOro 4acy. MeToa 34MTyBaHHS 4acy 3

MIKPOCXEMH Ta MOTO B1IOOpaKEHHS Ha JICIEl PEJICTABICHO HIUKYIE



#include "Timer.h"
Timer logTimer;
void TimeGetFunc ()
{
char buf[24]="";
DS3231 get (&time str);
sprintf (buf, "%02d/%02d/%04d %$02d:%02d:%02d", time str.mday,
time str.mon, time str.year, time str.hour, time str.min,
time str.sec);

display[0] = buf;

JIist ynipaBJllHHS HACOCOM Ta OCBITJIEHHAM BUIIOPUCTOBYETHCS ABTOMAT CTaHIB.
Jlns poGoTH aBTOMAaTa CTaHiB HEOOX1IHI HACTYMHI 3MIHHI JJI1 HOTo 1HIIlamizarii Ta

pobotu:

uint32 t Lamp time cnt=0; // niumneHuMK Yacy IJjia ocBlTijeHHA
uint32 t Pump time cnt=0; // niumnpHMK Yacy IJIS HacoCy
uintl6 t PumpCycle time cnt=0; // niuunpHMK UYacy IOJId LMKILB

Hacocy

uint32 t Day Time Max=24*60*60L;

uintl6é t Set Time LampOn = 8*60; //[min] wac, npoTAroM HAKOTO
JlaMIIM BKJIOUEH1

uintl6é t Set Time PumpOn = 3%60; //[min] mnepionm wuacy wMix
BKJIOUEHHSAMM Hacoca

uintl6é t Set Time PumpTimel On = 15; //[s] wac BKJIOYEHOTO
CTaHy Hacoca 1 (HakaduyBaHHS MYJY)

uintl6é t Set Time PumpTime2 Off = 60; //[s] uwac BMMKHEHOTO
CTaHy Hacoca (Boma 3 MYJIOM BHaXOOUTLCS B JIOTKY)

uintl6é t Set Time PumpTime3 On = 30; //[s] uyac yBiMKHeEHOTO
cTaHy Hacoca 2 (3JmMB BOIM)

uint8 t Lamp On, Pump On, Air On, Heat On;



uint8 t Air flag = 0;
float termo _hist=-0.5;

OcHoBHa (pyHKIIIS 3MIHH CTaHy aBTOMaTa BUKOHYETHCSI KOKHY CEKYHIY

void MainEngine ()

{

KepyBaHHs OCBITIIEHHAM

if( Lamp_time cnt < Set Time LampOn*60L )
Lamp On = 1;

else

Lamp On 0;

KepyBanus Hacocom

if ( Pump_ time cnt > Set Time PumpOn*60L )
{

[Tepuuii UK poOOTH HACOCY

if (PumpCycle time cnt < Set Time PumpTimel On)
{
if( Air flag ==0 )
{
Air flag =1;
if(Air On) Air On=0; else Air On=1;
}
Pump On = 1;

Hpyruii ki podoTH HACOCy



else 1f( PumpCycle time cnt < (Set Time PumpTimeZ2 Off
+Set Time PumpTimel On) )

{
Pump On = 0;

Tpetiit Uk pobOTH HacoCy

else 1if( PumpCycle time cnt < (Set Time PumpTime3 On
+Set Time PumpTime2 Off +Set Time PumpTimel On) )
{

Pump On 1;

}

else

{
Pump On = 0;
Pump time cnt = 0;

}
PumpCycle time cnt++;

3aBepIieHHs IUKJIIB pOOOTH HACOCY

else

Air flag =0;
PumpCycle time cnt = 0;

Pump time cnt++;

JiYUIBHUK Yacy A7l KEpYBaHHS OCBITJIICHHSAM

Lamp time cnt++;



if (Lamp time cnt >= Day Time Max)

Lamp time cnt=0;

brox xepyBaHHS MiAIPrpiBOM 3 TiCTEPE3UCOM

if ( termo > (23.0-termo hist) )

termo hist=0.5;

Heat On = 0;

else

termo hist=-0.5;

Heat On = 1;

@opMyBaHHS BUXIJTHUX CUTHAJIIB Ha BUXIJHI TOPTH MIKPOKOHTpOJIEpa

if (Pump On) digitalWrite (D8, LOW);
HIGH) ;
if (Lamp On) digitalWrite (D7, LOW);
HIGH) ;

if (Air On) digitalWrite (D5, LOW) ;
HIGH) ;

if (Heat On) digitalWrite (D3, LOW) ;
HIGH) ;

OHOBJIEHHS CTaHy JicIuies

DisplayFunc () ;

else

else

else

else

digitalWrite (

digitalWrite (

digitalWrite (

digitalWrite (

D8,

D7,

D5,

D3,



Jlisg B1AJIa7IEeHOr0 MOHITOPHHIY Ta KEPYBaHHS CHCTEMOIO BUKOPHCTOBYETHCS
cucrema Blynk. Jlns poGoTu cuctemu HEOOXiHO OTpUMATH TOKEH iAeHTHU]IKarii

MPUCTPOIO 1 J0JIaTU HOTO A0 MPOrpamu.

char auth[128] = "token";

Hwxue HaBeneHi METOAM Ui CTBOPEHHS BIPTYaJlbHMX CUTHAJIB JJII OOMIHY

JTaHUMH.

Meron nns BipTyaidbHoro curHairy VO (4yac, HpoTSIroM $KOro JamIu

BKJIIOYCHI):

uint8 t Need SaveParam=0;
BLYNK WRITE (VO)
{
int Value = param.asInt();
Set Time LampOn = Value;

Need SaveParam=1;

Metona s BipTyanbHoro curany V1 [min] nmepiox yacy Mixk BKIIOYCHHSIMHU

Hacoca

BLYNK WRITE (V1)

{
int Value = param.asInt();
Set Time PumpOn = Value;

Need SaveParam=1;

Meron st BIpTyalbHOTO CUTHaJIy V2 [S] yac BKIIIOUEHOIO CTaHy Hacoca 1

(HaKauyBaHHS MYITY)



BLYNK WRITE (V2)
{

int Value = param.asInt();
Set Time PumpTimel On = Value;

Need SaveParam=1;

Meron 115t BIpTyalibHOTO cUTHaTy V3 [s] 4ac BAMKHEHOI'O CTaHy Hacoca (Boja

3 MYJIOM 3HaXOJUTHCS B JIOTKY)

BLYNK WRITE (V3)
{

int Value = param.asInt();
Set Time PumpTime2 Off = Value;

Need SaveParam=1;

Merona quist BipTyanbHOro curHaiy V4 [s] yac yBIMKHEHOIO CTaHy Hacoca 2

(371MB BOJIM)

BLYNK WRITE (V4)
{

int Value = param.asInt();
Set Time PumpTime3 On = Value;

Need SaveParam=1;

CTBOpEHHS BIIKETIB JJ1s1 BITOOPaKEHHS CTaHY:
— V5 — piBHS BOAY;
— V6 — remneparypu;
— V7 — poboTu OCBITIECHHS;

— V8 — pobotu Hacocy.



WidgetLED
WidgetLED
WidgetLED
WidgetLED

led Lamp (V7);
led Pump (V8) ;
led Air(V9);

led Heat (V10);

OyHKIIISA TeploAUIHOr0 (OPMYBaHHS BIPTYyaJIbHUX CUTHATIB

void TimerBlynkSend () {

String str="Blynk.virtualWrite ";
switch (TimerBlynkSend cnt) {
case 1:
Blynk.virtualWrite (V5, WaterHeight);
str += TimerBlynkSend cnt + " = " + WaterHeight;
break;
case 2:

Blynk.virtualWrite (V6, termo);

str += TimerBlynkSend cnt+ " = "+ termo;
break;

case 3:
if (Lamp On) led Lamp.on(); else led Lamp.off();
str += TimerBlynkSend cnt+" = "+ Lamp On;
break;

case 4:
if (Pump On) led Pump.on(); else led Pump.off();
str += TimerBlynkSend cnt+ " = "+ Pump On;
break;

default:

TimerBlynkSend cnt=0;
}
Serial.println(str);

TimerBlynkSend cnt++;



BHUCHOBKHA

Y pi3HUX HAyKOBUX Ta NPAKTUYHUX 3aCTOCYBAHHSX BHUKOPHCTOBYIOTHCS
3aKpHUTI IITY4YHI €KOJIOT1YHI CHCTEMH, SIKI HE 3aJIeKaTh Bl OOMIHY PEUYOBHHOKO 3
OyAb-IKOI0 YaCTMHOIO 1032 CHCTEMOIO. 3aKpHUTI IITY4YHI E€KOCHCTEMH 3a3BHYai
HeBeNMKI. Takli CHCTEMHM IiKaBl 3 HAyKOBOI TOYKM 30py 1 MOTEHIIHHO MOXKYTh
CIIY)KUTH CHCTEMOIO JKUTTe3a0e3neueHHs. Y 3aKpUTI eKocucTeM1 Oy ib-sIK1 BIIXO/IH,
BUPOOJICHI OJHUM BUJIOM, TTOBHHHI BHUKOPHUCTOBYBATHUCSl MPUHAWMHI OJHUM I1HIIUM
BUJIOM.

IIpyu nmpoekTyBaHHI Ta OydIBHUUTBI  3aKpUTI IITy4YHI E€KOCHUCTEMHU
HaWBaXIMBIIIMM KPUTEPIEM € eKCIUTyaTalliiHa HaJliHICTh 1 CTaOIBHICTh, OCKIIBKH
pobounii mporec 3aKpUTOl IMTYYHOI EKOCHUCTEMHU CHPUUHSATIMBUM N0 BIUIMBIB
HABKOJIMIIIHEOTO CEpPEJOBHINA, 10 MPU3BEAE M0 3HIKEHHS BPOKAWHOCTI POCIHUH 1
MOTIPIIECHHS €KOJOTIYHUX (PYHKIIIH, 1 HABITh IO MOJOMKHU cucTteMu. OTKe, He0OX1THO
po3po0OuTH, AK €(PEKTUBHO KOHTPOJIIOBATH Ta PEryJIOBaTH IITYy4YHI (PaKTOpH
HABKOJIMIIHBOTO CEpeOBUIIA, 00 3aKPUTI IITYYHI €KOCUCTEMHU HAJIIMHO MPAaLIOBaB
y pa3i BUHUKHEHHS €KOJIOTIYHUX MOpYyIIeHb. B nanuii yac kepyBaHHs 3 BIAKPUTHUM 1
JTHIAHAM 3aMKHYTUM KOHTYPOM IIMPOKO BHUKOPHCTOBYIOTHCS B 3aKPUTHX IITYIHUX
eKOCHCTEMAX.

Cucrema KOHTPOJIIO Ta YMPAaBIIHHS MITYYHOIO €KOCHCTEMOIO MOOYyJ0BaHA Ha
ocHOBI  koHTpojepa ESP8266 Ta 3abesneuye ympaBiaiHHS — (ITOJAMIIONO,
CBITJIO/IIOTHOIO JIAMIIOI0 OLIOTO KOJIBOPY, HACOCOM I BOJM, HACOCOM ISl TIOBITPS
Ta MIJIrpiBa4eM BOJIU.

JIist BimmajaeHOro KepyBaHHS Ta MOHITOPHHTY CHCTEMH BHUKOPHUCTOBYETHCS
cucrema Blynk.

[Tpu po3poOdii mporpamMu KepyBaHHS MITYYHOK E€KOCHCTEMOIO BHKOPHUCTAHO
HacTymH1 616;i0Teku Ta Mmoayini: Blynk — Binnanene kepyBanss, ds3231FS — monynp
roJuHHUKa peainbHOoro 4acy, lotWebConf — 0GibGmioreka niis  JOKaJIbHOTO
koHdrypyBanns, LiquidCrystal 12C-master — moayns mis po6otu 3 LCD-aucmeem,

NTPClient — moxyns NTP-kmienta mns ciaxpomizarii vacy, OneWire — Momyib



muHn One Wire, Time — 06ibGmioreka poOoTu 3 dacom, Timer-master — moriusxi

TaliMepH.
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TOJIATKH



JIOJIATOK A

Buxigauii ko mporpamu

#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

#include <Wire.h>

#include <LiquidCrystal I2C.h>

LiguidCrystal I2C 1lcd(0x27,20,4); // set the LCD address to

0x27 for a 16 chars and 2 line display

String display[4];

uintl6 t display cnt=0;

void DisplayFunc ()

{
if (display cnt++>30)

lcd.clear () ;

lcd.setCursor (0,0);
lcd.print (display[0]) ;
lcd.setCursor(0,1);
lcd.print (display([1]);
lcd.setCursor (0,2);
lcd.print (display(2]);
lcd.setCursor (0,3);

lcd.print (display[3]);

#include <ds3231.h>

ts time str; //ts is a struct findable in ds3231.h

char ssid[128] = """,

char password[64] = "";



#include <NTPClient.h>

#include <WiFiUdp.h>

WiFiUDP ntpUDP;

NTPClient timeClient (ntpUDP) ;

void setTimeStruct (unsigned long secs,

{

unsigned long rawTime = secs / 86400L;

unsigned long days = 0, year = 1970;

uint8 t month;

static const

monthDbays[]={31,28,31,30,31,30,31,31,30,31,30,31};

struct ts *time str)

// in days

while ((days += (LEAP YEAR(year) ? 366 365))
year++;
rawTime -= days - (LEAP YEAR(year) ? 366
is days in this year, starting at O
days=0;
for (month=0; month<1l2; month++)
{
uint8 t monthLength;
if (month==1)
{ // february
monthLength = LEAP YEAR (year) ? 29 28;
} else

monthLength = monthDays[month];
}

if (rawTime < monthLength) break;

rawTime -= monthLength;
}
time str->mday = rawTime+l;
time str->mon = month+1; /* month */

time str->year = year; /* year */

uint8 t

<= rawTime)

365);

// now 1t

/* day of the month */



time str->sec = secs % 60; /* seconds */

time str->min = (secs % 3600) / 60; /* minutes */

time str->hour = (secs % 86400L) / 3600; /* hours */

intle t time begin;
intle t first step=1;

#include <OneWire.h>

OneWire ds(D4); // on pin 10 (a 4.7K resistor is necessary)

byte ow addr[8];
byte ow type s=0;

void Init DS18B20 ()
{

byte i;

if ( !ds.search(ow _addr)) ({
Serial.println ("No more addresses.");
Serial.println();
ds.reset search();
delay (250) ;

return;

Serial.print ("ROM =");
for( i = 0; 1 < 8; i++) {
Serial.write (' ');

Serial.print (ow addr[i], HEX);

if (OneWire::crc8(ow addr, 7) != ow addr[7]) {

Serial.println("CRC is not wvalid!"™);



return;

}

Serial.println();

switch (ow addr[0]) {

case 0x10:

Serial.println(" Chip DS18s20"); // or old DS1820
ow type s = 1;
break;

case 0x28:

Serial.println (" Chip = DS18B20");
ow type s = 0;
break;
case 0x22:
Serial.println (" Chip = DS1822");
ow type s = 0;
break;
default:
Serial.println ("Device is not a DS18x20 family
device.");
return;
}
}
void StartConversion DS18B20 ()
{
ds.reset () ;
ds.select (ow_addr) ;
ds.write (0x44, 1); // start conversion, with parasite

power on at the end

}

float termo=0.0;

void GetData DS18B20 ()
{



byte present = 0;
byte datal[l2];

byte i;

present = ds.reset();
ds.select (ow_addr) ;

for (1 =0; i < 9; i++)

{ // we need 9 bytes

datal[i] (er.nau.edu.ua) = ds.read();
}
intle t raw = (data[l] << 8) | datal0];

if (ow _type s) {
raw = raw << 3; // 9 bit resolution default
if (data[7] == 0x10) {

// "count remain" gives full 12 bit resolution

raw = (raw & OxFFFO0) + 12 - data[6];
}
} else {
byte cfg = (datal[4] & 0x60);

// at lower res, the low bits are undefined, so let's zero

them
if (cfg == 0x00) raw = raw & ~7; // 9 bit resolution,
93.75 ms
else if (cfg == 0x20) raw = raw & ~3; // 10 bit res,
ms
else if (cfg == 0x40) raw = raw & ~1; // 11 bit res,
ms

//// default 1s 12 bit resolution, 750 ms conversion time

(er.nau.edu.ua)

}
termo = (float)raw / 16.0;

}
uint8 t flag DS18B20=0;
uintl6 t WaterHeight=0;

void TermoGetFunc ()

{


https://er.nau.edu.ua/bitstream/NAU/51049/3/%d0%a4%d0%9a%d0%9a%d0%9f%d0%86_2020_123_%d0%a5%d0%b0%d1%80%d1%8c%d0%ba%d0%be%d0%b2%d0%9c%d0%92.pdf
https://er.nau.edu.ua/bitstream/NAU/51049/3/%d0%a4%d0%9a%d0%9a%d0%9f%d0%86_2020_123_%d0%a5%d0%b0%d1%80%d1%8c%d0%ba%d0%be%d0%b2%d0%9c%d0%92.pdf
https://er.nau.edu.ua/bitstream/NAU/51049/3/%d0%a4%d0%9a%d0%9a%d0%9f%d0%86_2020_123_%d0%a5%d0%b0%d1%80%d1%8c%d0%ba%d0%be%d0%b2%d0%9c%d0%92.pdf

char buf[24]="";
WaterHeight = analogRead (A0);
if (flag DS18B20)
{
flag DS18B20 = 0;
GetData DS18B20();

sprintf (buf, "T=%.1f H=%d ",termo, WaterHeight);

display[1l]=buf;

else

flag DS18B20 = 1;
StartConversion DS18B20 () ;

#include "Timer.h"
Timer logTimer;
volid TimeGetFunc ()

{
char buf[24]1="";

DS3231 get(&time str);

sprintf (buf, "%02d/%02d/%04d %$02d:%02d:%02d", time str.mday,

time str.mon, time str.year, time str.hour,
time str.sec);

display[0] = buf;

uint32 t Lamp time cnt=0;
uint32 t Pump time cnt=0;

uintl6 t PumpCycle time cnt=0;

uint8 t Test Mode=1;

uint32 t Day Time Max=24*60*60L;

time str.min,



uintl6é t Set Time LampOn = 8%*60; //[min] Bpemsa, B TedeHMe
KOTOPOTI'O JiaMIIbl BKJIIOYEHEI

uintl6é t Set Time PumpOn = 3*60; //[min] nepmon BpeMeHM MexXny
BKJIDUEHMAMM HacCoOCa

uintl6é t Set Time PumpTimel On = 15; //[s] BpemMsa BKIIOYEHHOI'O
cocTosaHMA Hacoca 1 (HakauduMBaHME WMIja)

uintl6 t Set Time PumpTime2 Off = 60; //[s] Bpemsa BHKJIOUEHHOT'O
COCTOAHMSA Hacoca (BoIa C MJIOM HaxOIUTCs B JIOTKE)

uintl6é t Set Time PumpTime3 On = 30; //[s] BpeMsa BKJIOYEHHOTO

CoCTOdHMSA Hacoca 2 (CcJamMB BOILBI)

uint8 t Lamp On, Pump On, Air On, Heat On;
uint8 t Air flag = 0;
void MainEngine () // MCHoJHSeTCHS KaXOyln CEKYHIY
{
if ( Lamp_time cnt < Set Time LampOn*60L )
Lamp On = 1;
else
Lamp On = 0;
if ( Pump_time cnt > Set Time PumpOn*60L )
if (PumpCycle time cnt < Set Time PumpTimel On)
{
if( Air flag ==0 )
{
Air flag =1;
if (Air On) Air On=0; else Air On=1;
Pump On = 1;
}
else 1f( PumpCycle time cnt < (Set Time PumpTimeZ Off
+Set Time PumpTimel On) )
Pump On = 0;
}
else if( PumpCycle time cnt < (Set Time PumpTime3 On
+Set Time PumpTime2 Off + Set Time PumpTimel On) )
{
Pump On = 1;



else

Pump On = 0;
Pump time cnt = 0;
}
PumpCycle time cnt++;
}
else
{
Air flag =0;
PumpCycle time cnt = 0;

Pump time cnt++;

Lamp time cnt++;
if (Lamp time cnt >= Day Time Max)
Lamp time cnt=0;
if ( termo > (23.0-termo hist) )
{
termo hist=0.5;
Heat On = 0;
}
else
{
termo _hist=-0.5;
Heat On = 1;
}
if (Pump On) digitalWrite (D8, LOW);
HIGH) ;
if (Lamp On) digitalWrite (D7, LOW);
HIGH) ;
if (Air On) digitalWrite (D5, LOW) ;
HIGH) ;
if (Heat On) digitalWrite (D3, LOW) ;
HIGH) ;

else

else

else

else

digitalWrite (

digitalWrite (

digitalWrite (

digitalWrite (

D8,

D7,

D5,

D3,



DisplayFunc () ;
}
uint8 t Need SaveParam=0;
BLYNK WRITE (VO)
{
int Value = param.asInt(); // assigning incoming value from
pin V1 to a variable
Set Time LampOn = Value;
Need SaveParam=1;
}
BLYNK WRITE (V1)
{
int Value = param.asInt(); // assigning incoming value from
pin V1 to a variable
Set Time PumpOn = Value;
Need SaveParam=1;
}
BLYNK WRITE (V2)
{
int Value = param.asInt(); // assigning incoming value from
pin V1 to a variable
Set Time PumpTimel On = Value;
Need SaveParam=1;
}
BLYNK WRITE (V3)

{
int Value = param.aslInt(); // assigning incoming value from
pin V1 to a variable
Set Time PumpTimeZ Off = Value;
Need SaveParam=1;

}
BLYNK WRITE (V4)

{

int Value = param.asInt(); // assigning incoming wvalue from

pin V1 to a variable

Set Time PumpTime3 On = Value;



Need SaveParam=1;

BLYNK WRITE (V11)
{
int Value = param.asInt(); // assigning
pin V1 to a variable
Test Mode = Value;

Need SaveParam=1;

WidgetLED led Lamp (V7);
WidgetLED led Pump (V8);
WidgetLED led Air (V9);

WidgetLED led Heat (V10);

uint8 t TimerBlynkSend cnt=0;
void TimerBlynkSend()
{
String str="Blynk.virtualWrite ";
switch (TimerBlynkSend cnt)
{
case 1:
Blynk.virtualWrite (V5, WaterHeight);
str += TimerBlynkSend cnt;
str += "= ",'
str += WaterHeight;
break;
case 2:
Blynk.virtualWrite (V6, termo);
str += TimerBlynkSend cnt;
str += " = ";
str += termo;
break;
case 3:

//Blynk.virtualWrite (V7, Lamp On);

incoming value from



if (Lamp On) led Lamp.on(); else led Lamp.off();
str += TimerBlynkSend cnt;
str += " = ";
str += Lamp On;
break;
case 4:
if (Pump On) led Pump.on(); else led Pump.off();
str += TimerBlynkSend cnt;
str += " = ";
str += Pump On;
break;
case b5:
if (Air On) led Air.on(); else led Air.off();
break;
case 6:
if (Heat On) led Heat.on(); else led Heat.off();
break;
default:
TimerBlynkSend cnt=0;
}

Serial.println(str);

TimerBlynkSend cnt++;

#include <IotWebConf.h>

const char thingName[] = "EcoSystem";

const char wifiInitialApPassword[] = "12345678";

DNSServer dnsServer;

WebServer server (80);

#define STRING LEN 128
#define NUMBER LEN 32



// -- Configuration specific key. The value should be modified
if config structure was changed.

#define CONFIG VERSION "es v1"

IotWebConf iotWebConf (thingName, &dnsServer, &server,

wifiInitialApPassword, CONFIG VERSION) ;

char stringParamValue [STRING LEN];
char intParamValue [NUMBER LEN];
char floatParamValue [NUMBER LEN];

#define PARAM STRING LEN 16

char strTest Mode[PARAM STRING LEN]="1";

char strSet Time LampOn[PARAM STRING LEN]="480"; // [min]
BpeMs, B TeuUeHMEe KOTOPOTO JIaMIIbl BKJIOUEHEH

char strSet Time PumpOn[PARAM STRING LEN]="180"; // [min]
nepmon BPEMEeHM MexXIy BKJIOUeHUSIMM Hacoca

char strSet Time PumpTimel On[PARAM STRING LEN]="15"; //[s]

BpeMs BKJIOUEHHOI'O COCTOSHMSA Hacoca 1 (HakaduBaHMe uja)

char strSet Time PumpTime2 Off[PARAM STRING LEN]="30"; //[s]
BpeMs BHKJIOUEHHOT'O COCTOSHMS Hacoca (Boga C WJIOM HaxOOMTCH B
JIOTKE)

char strSet Time PumpTime3 On[PARAM STRING LEN]="25"; //[s]

BpeMsa BKJIIOUEHHOTO COCTOSHMSA Hacoca 2 (CJIMB BOJIH)

IotWebConfParameter intParam Demo = IotWebConfParameter ("Iemo
pexuMm", "Test Mode", strTest Mode, PARAM STRING LEN, "number",
"0..1", NULL, "min='0Q' max='1l' step='1l"'");

IotWebConfSeparator separatorl = IotWebConfSeparator ("OcHOBHEE

HacTpomku") ;

TotWebConfSeparator separator? =
IotWebConfSeparator ("HacTpomku Hacoca") ;
TotWebConfParameter intParam Time PumpTimel On =

IotWebConfParameter ("Bpemsa Habopa  BOIHE [cex]", "PumpTimel On",



strSet Time PumpTimel On, PARAM STRING LEN, "number", "0..1000",
NULL, "min='0' max='1000"' step='1'");

IotWebConfParameter intParam Time PumpTimeZ2 Off =
IotWebConfParameter ("Bpewmsa rnay3el [cex]", "PumpTime2 Off",
strSet Time PumpTime2 Off, PARAM STRING LEN, "number", "0..1000",
NULL, "min='0' max='1000"' step='1'");

intle t CFG Mode=0;

void handleRoot ()
{

// —-- Let IotWebConf test and handle captive portal requests.
if (iotWebConf.handleCaptivePortal ())

{

// —-- Captive portal request were already served.
return;
}
String s = "<!DOCTYPE html><html lang=\"en\"><head><meta
name=\"viewport\" content=\"width=device-width, initial-scale=1,

user-scalable=no\"/>";
s += "</body></html>\n";

server.send (200, "text/html", s); (github.com)

void configSaved/()

{

Serial.println("Configuration was updated.");

void setup ()

{
String str;
Serial.begin(115200);
Serial.println();

pinMode (D8, OUTPUT) ;


https://github.com/prampec/IotWebConf/issues/30

pinMode (D7, OUTPUT) ;
pinMode (D5, OUTPUT) ;
pinMode (D3, OUTPUT) ;

digitalWrite (D8, HIGH);
digitalWrite (D7, HIGH);
digitalWrite (D5, HIGH);
digitalWrite (D3, HIGH);
Serial.println ("\nEcoSystem") ;
pinMode (D6, INPUT PULLUP) ;
delay (200) ;

iotWebConf.addParameter (&intParam Demo) ;
iotWebConf.addParameter (&separatorl) ;
iotWebConf.addParameter (&intParam Time LampOn) ;
iotWebConf.addParameter (&intParam Time PumpOn) ;
iotWebConf.addParameter (&intParam Time PumpTimel On);
iotWebConf.setConfigSavedCallback (&configSaved) ;

iotWebConf.getApTimeoutParameter () ->visible = true;

iotWebConf.init () ;

if (CFG_Mode )
{
server.on("/", handleRoot);
server.on ("/config", []{ iotWebConf.handleConfig(); });
server.onNotFound ([] () { i1otWebConf.handleNotFound(); });
}
Serial.println ("Ready.");
1f (CFG_Mode )
{

return;

IotWebConfParameter *param;

param = iotWebConf.getWifiSsidParameter ()



Serial.print ("getWifiSsidParameter = ") ;
Serial.println (param->valueBuffer);
if (iotWebConf.getWifiSsidParameter () ->valueBuffer)
strcpy (ssid, iotWebConf.getWifiSsidParameter () -
>valueBuffer);
str = "ssid = ";
str+=ssid;
Serial.println(str);
if (iotWebConf.getWifiPasswordParameter () ->valueBuffer)
strcpy (password, iotWebConf.getWifiPasswordParameter () -
>valueBuffer);
str = "password = ";
str+=password;

Serial.println(str);

Test Mode=atoi (intParam Demo.valueBuffer);

Set Time LampOn = atoi (intParam Time LampOn.valueBuffer);

Set Time PumpTimel On = atoi (intParam Time PumpTimel On.
valueBuffer) ;

Set Time PumpTime2 Off

atoi (intParam Time PumpTime2 Off.
valueBuffer);
Set Time PumpTime3 On = atoi (intParam Time PumpTime3 On.

valueBuffer);

Serial.println ("Parametrs:");
str = "Test Mode=";
str+= Test Mode;

Serial.println(str);

if (Test Mode)
{
Serial.println("Select Demo Mode");
Day Time Max=4*60L;
Set Time LampOn = 2; //[min] Bpemsa, B TedyeHMe KOTOPOTO
Set Time PumpTimel On = 15; //1[s] BpeMs  BKJIOUEHHOTO

COCTOAHMS Hacoca 1 (HakauuMBaHMe wuja)



Set Time PumpTime2 Off = 20; //[s] BpeMsa BHKIIOYEHHOT'O
COCTOSHMS Hacoca (BoIa C WMJIOM HaxXOIMUTCS B JIOTKE)

Set Time PumpTime3 On = 30; //[s] BpemMa BKJIIOYEHHOTO
COoCTOdHMSA Hacoca 2 (cJamMB BOILB)

}

Serial.println ("Parametrs:");

str = "Test Mode=";

str+= Test Mode;
str+="\nSet Time LampOn=";
str+=Set Time LampOn;
str+="\nSet Time PumpTime2 Off=";
str+=Set Time PumpTime2 Off;
str+="\nSet Time PumpTime3 On=";
str+=Set Time PumpTime3 On;

Serial.println(str);

WiFi.softAPdisconnect (true);

WiFi.mode (WIFI STA);

Serial.println("ConfigMode Close.");

Wire.begin(); //start i2c (required for connection)
lcd.init () ;

lcd.backlight () ;

lcd.setCursor (0,0);

lcd.print ("Eco System");

DS3231 init (DS3231 INTCN); //register the ds3231
(DS3231 INTCN 1is the default address of ds3231, this 1is set by

macro for no performance loss)

lcd.setCursor (0,1);
str = "Connect to ";
str += ssid;

lcd.print (str);



WiFi.begin(ssid, password);

while ( WiFi.status() != WL CONNECTED )
{

delay ( 500 );

Serial.print ( "." );
}
timeClient.begin () ;
timeClient.setTimeOffset (2*3600L) ;
time begin = millis();
Init DS18B20();
logTimer.every (1000, TimeGetFunc);
logTimer.every (2000, TermoGetFunc) ;
logTimer.every (1000, MainEngine);

logTimer.every (3000, TimerBlynkSend) ;

lcd.setCursor(0,2);
lcd.print ("Connect to Blynk");
Blynk.begin (auth, ssid, password);
lcd.clear();

}

void loop ()

{

if (CFG_Mode )
{
iotWebConf.doLoop () ;
return;
}
if ( Need SaveParam )
{
sprintf (intParam Demo.valueBuffer, "%d",Test Mode);
sprintf (intParam Time LampOn.valueBuffer,
"%d",Set Time LampOn) ;
sprintf (intParam Time PumpOn.valueBuffer,

"%d",Set Time PumpOn) ;



sprintf (intParam Time PumpTimel On.valueBuffer,
"%d",Set Time PumpTimel On);
iotWebConf.configSave () ;

Need SaveParam=0;

if( first step )
{
while (!timeClient.update())
{
if(millis() - time begin > 5000)
break;
timeClient.forceUpdate ()
}

timeClient.end() ;

first step = 0;
setTimeStruct (timeClient.getEpochTime (), &time str);
DS3231 set(time str);

}

logTimer.update () ;

Blynk.run () ;



