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XapKIBCHKHIT HAIIOHATHHUIT YHIBEPCUTET PaIlOeIeKTPOHIKI

Kadenpa Pamiorexsomoriii iHpOpMAaIiiHO-KOMYHIKAIIITHIX CHCTEM

KBAJII®IKALIIMHA POBOTA
Tema poGoTu: koMmILTeKcHa TeMa "Po3ymuuii OyanHok". IIporpaMHuo-kepoBaHmii IpICTPIit 1T

Pe3epBHIIM JUKEPEeTIOM JKIBICHHS Ha 0a31 COHIIHOI OaTapei.

BukoHas: cT1.rp. TPPT-20-1 KepiBHuMK: CT. BUKNajau K
KonecHikos .0. Andbopos M.

AKTyaJIbHICTb POOOTH

Po3pobka IporpaMHO-KEpPOBAHOTO IPHCTPOK I YIPABIIHHA PE3epPBHHM JUKEPeoM
JKUBISHHA Ha 6a3l COHAYHOI Oarapei € BaKIMBHM KPOKOM y 3abesmedeHHi GesmepebiiiHOro
€IIeKTPOIIOCTAYAHH B yMOBaX 4YacTHX I1epeGoiB, OCOOMHBO B CLIBCHKHX MICIEBOCTSX.
BrpoBamkeHHS TakuX pilleHp B KoHmemmii "Po3yMmHmMIT OyZHHOK" CIpHSe IIiIBHINECHHIO
KoM(opty, Ge3nexu Ta eHeproe()eKTHBHOCTI KUTIOBHX MPHMIINEHb. BHKOPHCTAHHS COHSTHHX
Garapeil SK alBTEPHATHBHOTO JUKepela eHeprii He TUIBKH 3a0e3leuye eHepreTHUHy
He3alIe)KHICTh, ale I CIPHSIE 3HIDKEHHIO BUTPAT Ha eTeKTPOEHEPTilo Ta MIHIMI3y € HEeraTHBHHIL
BIUIHB Ha HABKOIHWINHE cepefoBhime. lle pilleHHS € aKTyadbHHM 1 BIAIOBITA€ CYYaCHHM
BHMOTaM IIOZO eKOJIOrTIHOI Ge3[eKH Ta CTAalIOro PO3BHTKY.
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ITimi Ta 3aBHaHHS

Merta: po3pobka MPHCTPOO TSI YHPABIIHHA PE3ePBHHM KepeIoM

JKHBJIEHHS Ha 6a31 COHAUHOI Oarapei

3aBIaHHAg:

1. TocmimKkeHH ICHYFOUHX TeXHOJIOTIH Pe3epBHOTO KHUBISHHS

2. Po3po0Ka IPHCTPOIO KOHTPOIIK HAKOIIHISHH COHAYHOI eHeprii

3. Igrerparis CHCTEMH YIIPABIiHHS Ha 6a3i MIKpOKOHTposepa Atmega 2560

4. Po3po6Kka MexaHi3My aBapifiHOTO BIKTIOUEHHS

#2°102618 HAOLS

Mepexa 220 B TparccopmaTop
s0r Hanpyru = MikpokoHTponep
(Toky)

—
[o cnoxwueada
—

-

BeakoHTakTHE

€MEKTPOHHE PESIE

P=5 KBT

MepeTBoptoBay
NOCTiVHOI Hanpyru

MipcunioBay Toky

AKyMynaTopHa

Y 3MiHHY

(inBepTop)

6aTapes

Bin Cb

KoHTponep
3apagy
HakonuyyBsada

TIOVK 4192.01-24
Mgy

ha——ad |
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BaxxmBicTh po3MIIIEHHS pe3epBHOTO JDKEpesia )KUBICHHS

ByauHok X;E

Nnen

ITix yac MOro JOCTKEHHs OylI0 BHSBIEHO, IO ONTHMAIBHHM
PO3MINIEHHSAM /IS PEe3ePBHOTO JUKepella JKHBICHHS € OKpeMe
mpuMinTeHHs. TakuM DPHMIIMEHHIM Moxe OyTH capaif, JTTHI KyXHS,
rapax.

Y 1mpoMy IpHMIIIEHHI 3HAXOTHTBCA AKyMyIATOPH Ta
€JIEKTPOHIKA OJMH 3 HUX MIPUCTPIiL, AKUII 1 € IPeIMETOM MO€ET pOGOTH.
Hazeemo 11eif mpHCTPiif KOMyTaTOPOM eIeKTPOEHePTii.

£ 52102618 XHOL,

X
Nasgor

2208
Baranes

Nawuwor

4248

aiwor

Tx
MISO

TOVK 4192.01-24 33
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Bukopucranus MikpokoHTposiepa Atmega 2560

3riJHO MOTO TEXHIYHOTO 3aBIaHHS OyiI0 337aHO MIKpOKOHTpoiep Atmega 2560 i 3abesme
110r0 JKHBISHHM BiJ] 6aTapei HAKOIHIyBaya.

Mikpokontpoiaep Atmega 2560 3abesmedye JOCTaTHIO OOYHCIIOBAIBHY IIOTYIKHICTH IS
e(eKTHBHOTO yIpaBIiHHSA BCIMa IPOIIECAaMH B CHCTeMI Pe3ePBHOTO JKHBIEHHS Ha 0a3l COHSIHOL
Oarapei.

MIKpPOKOHTpPOJIep CIIO)KMBAE€ HH3BKY KUTBKICTH €Heprii, IO BaIHBO MI1 POOOTH B yMOBax
00MeKeHHX PeCcyPCiB, XapaKTePHHX VI Pe3ePBHHUX JKepel KHBICHHS.

Atmega 2560 BiZOMHIT CBOE HAQMIHHICTIO 1 CTAOUTBHOI POGOTO B PI3HHX YMOBaxX
eKCIUTyaTallii, 0o KpHTHYHO I Oe3mepebifiHoro (yHKIIOHYBAaHHS CHCTEMH YIIPABIiHHA
€HeProIoCTaYaHHIM.

(e AJroput™M poOOTH MIKPOKOHTpOJIEepa

MaNpYra aKymynatopa
6inowa 33 nopir HwzbKo!

aNpyTa aKyMyAATOPE
MEHW3E 33 HOPMANDHY

pobovy nanpyry
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BucHoBku Ta rnopagaunu

BrcHOBKH:

TIporpaMHO-KepoBaHMiT TpHCTpiii Ha ©6a3l comsuHOi Oartapei 3abe3meuye HamifiHe Ta
e(eKTHBHE pe3epBHE KHUBICHHS, 3MEHIIYIOUH 3aJIeKHICTE BII TPATUIINHUX [KEPeIT eHeprii.

CHcTeMa KOHTPOTIOE CTaH aKyMyJITODIB, 3alOOIraloduy iX IleperpiBaHHIO, Ilepesapsaay Ta
ITHOOKOMY PO3pSAY, IO 3HATHO IiIBHINY€ Oe3IIeKy eKCILTyaTallil.

Tlopamu:

PerynsapHO mepeBipsiiTe CTaH aKyMyJIATOpPIB Ta IHIOIMX KOMIIOHEHTIB CHCTEMH UL
3aI100IraHH MOK/IHBHM He CIIPABHO CTAM.

BceraHOBITIOlNTE CHCTEMY Y CYXHX IPHMINIEHHAX, 0e3 IMiBHINEHOI BOJIOTOCTI, 00 YHHUKHYTH
MTOIIKOKEHHS €TeKTPOHHHX KOMITOHEHTIB.

Algyio 32 ysary!
Jlonosins sariHYSHE
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tinclude <avr/io.h>

finclude <avr/interrupt.h>

fdefine BATTERY VOLTAGE PIN RO

S/ Tie gns BMMIpPOEAHHS HAODYITM AKYMYIATODA

fdefine RELAY PIN OUT 8

S/ Tie gnme yOpaBliHHA EISKTDOHHMM DEls

fdefine RELAY PIN IN &l

/f Tin gna oTpMMaHHS CTATYCY SIASKTROMSEpEeX®l E1n SISKTRPOHOTO pEIs

fdefine LOW_ VOLTAGE THRESHOLD

18

// Toplr HanpyTM Ons asaplHHOTO BlOKIoYcHHEA (B)

fdefine NORMAL OPERATICN VOLTAGE 24

J/ Hopmanesa poboua HaDpyTra SKYMYyIATODA

(B)

/S dyEERUlS OnS BEMMIDHOEAHHS HAODYTHM AKVMyIATODa

float readBatteryVoltage () {

int analogValue = analogRead (BATTERY VCOLTAGE FPIN);

float woltage = (analogValus / 1024.0)

* 3.0 * 5.0;

,'"l,'"l HEPETEIJPEHHH AHAJOTOBEOIT'D SHAaYSHHA ¥ HADpYIT'Y

return woltage;

}

95

/f PyHEUlE OIS OTPMMAHHA CTATYCY SISKTDOMSpSEl ElO SISKTpOHOTO pEJIs

float readRelay() |

int analogValueRelay = analogResad(RELAY PIN IN);
£float Relay = ({analogValusRelay / 1024.0);

return Relay;

1
void setup() {

pinMode (RELAY PIN OUT, OUTFUT);

pinMode (RELAY PIN IN, INFUT)

digitalWrite (RELAY PIN OUT, HIGH); // BeimMxuyTm peies

Serial .begin(9600);

// Ininjamisaunis ceplfHOTO MOHITORA OIA HAaJaTOOIESHHSA

void loop() {

L

float batteryVoltage = readBatteryVoltage();

float relayStatus = readRelay():

Serial.print ("Battery Voltage:

Serial.println(batteryVoltage);

Serial.print ("Relay Status:

Serial.println(relayStatus);

")
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if (relayStatus > 0.5)

{
if (batteryVoltage < NOFMAT, CPERATICN VOLTAGE)

{
digitalWrite (RELAY PIN OUT, LOW); // BHMKHYyTH peic
Serial.println("Battery charging...");

}

if (batteryVoltage > NORMEL_OPERRTION_VOLTEGE}

{
digitalWrite (RELAY PIN OUT, HIGH); // ¥eEiMxuyTH pens

Serial.println("Electricity supply from solar pansls");

1

if ({relayStatus < 0.5) {
if (batteryVoltage > LOW_VOLTAGE_THRESHOLD}
{
digitalWrite (RELAY PIN OUT, HIGH); // ¥VeimMxuyTH pemnes
Serial.println("Electricity supply from solar panels. None 220V network");
1
if (batteryVoltage < LOW_VOLTAGE THRESHCLD) {
digitalWrite (RELAY PIN QUT, LOW);
Serial.println("Battery is low");
}

}

delay(1000); // SaTpmaxa Ong YHMKHEHHS HAIDMIPHOTO EMMIpPIOE&HHA

}
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H. xoHr. Buruenko A.H.

VYr1Bepa. 3apyaHblid A.A.

o)
. =]
l‘:o” HAMMEHOBAHME & IpuMedanue
X
Pesucropbl
R1] C2500 Om +5% I'OCT 1748-85 1
R2 | C21xOwm 5% I'OCT 1748-85 1
R3] C21xOwm 5% I'OCT 1748-85 1
R4 | C21xOwm 5% I'OCT 1748-85 1
R5 | C21kOm £5% I"OCT 1748-85 1
R6] C210 MOwm £5% I'OCT 1748-85 1
R7 | Pesucrop mpoBomounsrii [ITB 2-1-100 Om +10% CTII 204-72 1
KonpeHncaropst
C1 | K50 1000 Mx® x 12 B OXO 1090-72 1
C2 | K50 1000 Mx® x 12 B OXO 1090-72 1
C3 | KM4 12 nd OXO 1296-75 1
C4 | KM4 12 nd OXKO 1296-75 1
MukpocxeMsl
DD1} Muxkpoxkontpoiurep ATmega 2560, 1
TpaH3uCTOpPbI
VT1] 2N2224 1
VT2] RFM 346 B 1
JTvio et
VD1] [226 CTII 3474-70 1
VD2] O814A CT-12785-75 1
[okynHbIe U3
X1] SNC1/2 1
X2 ] SNC 1/2 1
X3 ] SNC1/5 1
X411 SNC 1/2 1
ZQ | Ksapuessrii pesonatop TSQ 120-16MHZ 1
Hcen | Jluct Ne noxym Tlogmucs | Jlara ) )
Pa3zpab. Konecrukos [1.A Jutepa Jlucr Jlucros
Ipoep. | Andépos HE. |y |

[Tepenik enemMeHTiB
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JIOJIATOK JT

BIZIOMICTH ATECTAIUMHOI POBOTH
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é\;‘;’; OBO3HAYEHME HAMMEHOBAHUE [Tpumeuanue
TekcToOBi JOKyMeHTH
INosicHIOBaNbHA 3aMKCKa 62 c.

Ucn] Jluct Ne noxkym Ionmuce | [lata ) ) ) I[
Pa3pab. Konecuuxos ILA. Jlutepa Jluct JIuctos
IIposep. | Andsopos M.€. . .

EoREP brop Bigomicth [ v ]
H. koHrT. Burtuenxo A.H. KBaHI(l)lKaHIfIHOI p060TH
YTBepa. 3apynnuii O.0.




