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VIK:628.33
ABTOMATH3AITHA BOTAHOT O HACOCA 114 OPOIIIEHHUA C
HCIIOJB30BAHHEM KOHTPOJIJIEPA ATMEGA 16
Ozomos 3.. THHHMCX

Annomanua. 3TOT cTaThd BeIeTcA 0030P H aHAIH3 oDecIeUeHHe yI00HOH., HadeKHOH H
ABTOMATH3HMPOBAHHOH TpeXdasHOil CHCTEMEBI VIPABISHNA BOIAHEIM HACOCOM ITA (PEepMEpOE.
31eck mpollece ABTOMATH3AIHH OCYIIECTBIASICA Uepes OecHpPOBOIHYIO TexHolormw GSM.
ABToMAaTH3aIlHA BOIAHOIO HAcOCAa BKIROYAST B C¢c0A MOHHTOPHHT HAIHYHA HALISKAIISTO
3IEKTPONHTAHHA, YVPOBHA BOJBl BHYTPH pe3epByapa. pacxoda BOIBI 9Uepe3 Hacoc. a TaKke
00eCIedeHHA VCIOBHH KOPOTKOIO 3aMBIKAHHA, CBAZAHHBIX C HPPHTAIHOHHBIM HACOCOM.
Muxporontporzep ATMEGA 16 asmaerca cepanmeM 3Tofl cHeTeMsel. KoHeIpykuma sToi
CHCTEMBI 0U¢Hb TyBCTBHTEIbHA H JOLKHA PEIIATHCA ¢ MAKCHMATIBHON OCTOPOKHOCTBIO, IIOTOMY
YTO MHEPOKOHIPOIIEP ABIACTCA 5-BOIBTOBEIM YCTPOHCTBOM H HCMOIB3YETCA I1A YIPABISHHA
3-dasHBIM HACOCOM OPOCHTEIBHOH BOJBI BEICOKOIO HAPAMKEHNA

Knawueprte c1oBa - ATMEGA-16, matuuk pacxoza. GSM-mozyme. Tpexdaznaz
CHCTEMA OpPOIIeHHA, 010K KOHTPOIRHOTO MHISLT

V30exHCTaH ABIAeTCA CTPaHOH ¢ pasBHTOH CEIbCKOXO03AHCTBEHHOH CIPYKIVpOH H 0JHA
W3 THAHPYVIOINHK cTpaH B cpexHeil Asmn. Ho depMeps! cTANKHBAIOTCA ¢ MHOKESCTEOM IpodIeM
OpH pPadoTe OpPOCHTEIBHBIX HacocoB. OCHOBHEIE MPOOTEMEL. ¢ KOTODEIMH CTATKHBAIOTCA
depryeprr, - 1. DuspueckHe yeunuA u HeyzoocrBa 2. UacTel yImepd OpPOCHTEIBHOMY
obopyzosanuio 3. UacTelif yImep0d HPPHTAIHOHHOMY OOOPYIOBAHHID B 3TOH CTAaTbhe
paccMAaTpHBASTCA NPOSKT KOTOPEIH HAIPABICH HA COKPAlllcHHE (PH3HYSCKUX YCHIHH (epMepoB,
MOCKOMBKY OH IO3BONACT (hepMepaM INCTAHIHOHHO NPOBEPATE YVOSIHTECH, UTO B PE3epByape
eCTh 3IEKTPHYISCTBO. YPOBEHB BOIEL PAacXold BOJbl H AaBTOMATHUECKOE BEIIOUEHHE, H
BEIKTIOUCHNE HACOCA TEPE: MOOHTBHEIA TenehoH.

OcHoBHBEIe KOMIOHSHTBl CHCTEMEl MOKAa3aHBI Ha pHC.l. BoOIBOIHHCIBO pPHCYHKOB.
NPHBEISHHBIX B 3TOH CTATBE., MPEICTAaBAAIOT C00OH MOJSTHPOBAHHE KAXIOH CXEMEL
BEIIOTHEHHOH ¢ HCIOIR30BAHHEM CHMYyIATOpa «Proteus». OH COCTOHT H3 ¢XeMbBI HHIHKATOpPA
VPOBHA BOIBL CXEMBI HHIHKATOPA HANPTKEHHA (Pa3 3MCKTPOCETH, CXEMBI TATUHKA PACKOIA.
ymoxyaa GSM u cOopkn nsmraterd. Bee 31H oTaensrble cxensl mogrtioucHel kK ATMEGA 16.
ATMEGA 16 npeacrasiaeT codoil MEKPOKOHTPOLISP ¢ HH3KHM ypoBHeM MolmHoeTH CMOS ¢
8-paspAgHBIM MHKpPOKOHTPOIEPOM HA OCHOBE YCOBEPIIEHCTBOBAHHOH apxuTekTypsl RISC
AVR. 3xecs MBI pa3spaboTaTH MOIVIE ¢ HCIOIB30BAHHEM MHEpoKoHTpoLIepa ATMEGA 16A 1
GSM. Iloeme Toro, Kak OyZeT 3agelicTBOBAHA Tpex(asHAA MOMIHOCTB, CHCTEMA OyIeT
ABTOMATHYECKH 3AMYCKATBCA. Eoan depMep XOUET BRIRUHTE IBHTATETE, €MV IPOCTO HYEKHO
JaTk KONBIO KOHKPETHOMY HOMEPY MOJEMa. KOTOPBIH OYIeT peadH30BaH paAIoM ¢
neurartenenm|1].
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IprEnENHAaTEHAR cXeMa HCIOIHHISIBRHOIO KOHTPOIICPAa BONAHOIO Hacoca Ha Dase GSM maa
CHCTEMBI YIPAaBISHHA HPPHIalHeH IoKa3aHa Ha pHC.2

Puc.2. [IpHaEOAnHAIpHAA 3IeKTpHIecKad cxemal 3]

Bryrpuserno HuiukaTop ypoBHA BOIE - JTOT HHIHKATOP YPOBHA BOIEl KOHTPOIHPYET
YPOBEHB BEPXHEIO pe3epByapa H aBTOMATHUSCKH INepEeRIROYAcTcd BEIKIOUHTE BOAAHOH Hacoc
BCAKHH pa3, KOIIAa YPOBEHb ONycKaeTeAd HHKE 3alaHHOIO Ipelelda. YPOBEHb BepXHETO
pesepByapa ¢ HCIOIb30BAHHEM 3 CBETOIHOIOB. H HACOC BRINOYAcTCA, KOIJa BEPXHHH pesepByap
samonHeH. Hacoc He paspemaeTcs 3amycKaTb. ¢CIH YPOBSHB BOIBI B OaKe HH3KHIH. a Takme
Hacoc BBIKIOUEH, KOIIa YpPOBEHb BHYIPH 0©Oaka DOaJaeT BO BpeMdA I[HKIA OTKAYKH
IHaTerpupoBaHHAd alllapaTHad CHCTEMA COCTOHT H3 TPH OICPAlHOHHEIX VCHIHIEIA B
HEHHBEPTHPYIOMEeH KOHQHIYPAIHE IelicTBYIOT Kak KoMmmapaTop. IEIEkaTop pacxoZa BOIEI -
On cocTouT H3 JaTunka JaBieHHA FL40L0. mogxmrouenHOoro ¥ MurpoxoraTporrepy ATMEGA
16 mepexmrouaTens padoTaeT o NpHHEIHOY 3d¢erTa Xomna. OH odecneunBasT BBIXOI B BHIE
uMmyascos ot 0 1o 5 B[4]

Bsaumoneiictere GSM ¢ ATMEGAILG matepdeiic GSM ¢ ATMEGAIGA wuepes
MAX232 noxasaH Ha CISIVEOIIEM PHCYHEE.
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“CyropMa IeXOHUHIHETA CVB Ba €p pecypciapHIAH OFHIOHA (QoAIATIHHINHHET 3KOJOTHE MyaMMOZapH
MaBsycHTars PecoryGnesa B -aMamHi aHsyMas

GSM-MoIyIb, HCOOIB3YEMEIH Ha 3Toil miaate paspadorkn. - SIM300D ot SIMCOM. Mooyas
GSM  wmcmomssyer Hadcop AT-goMaHI 1014 C©BASH ¢ MEEPOKOHTPOTISPOM. YCTpOHCTBO
OPHHEEMAST MOMHOCTE 0T 3.4-4.5 B m mocTapadeTca ¢ Hamel pe3epBHOH OaTapecH Ha OOpTY.
Stotr GSM-momem mozreT npHEEMATE Mr00yE0 SIM-kapTy oneparopa cetn GSM u nefictBoBaTth
TaK e, Kax MOOHTbHEI TenedoH. 3aech Henompsyerea MAX232[5]

3arar0veHHe
JaHHOe aBTOMATHYECKAd CHCTEMA OPOIIEHHA 3KOHOMHTB ISHBIH MONb30BaTeIeH H
MOMOTAFT 3KOHOMHTE BpEMA, HEOOXOIHMOE 1714 OOHapy#KeHHA H yeTpaHEHHA HeHCIpPaBHOCTEH
B HPPHTAIHOHHEIX HacocaxX. JTO II03BONAST IIOJB30BATETAM HCIOOOB30BATE ITOOATBHO
pasBepHyThIe ceTH GSM ¢ HE3KEM YpoBHEM
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VIK:631.1711:621.671:007.3
MODELING OF THE ASYNCHRONOUS ENGINE FREQUENCY CONVERTER
SYSTEM - CENTRIFUGAL PUMP IN MATLAB
Ozodov E., TITAME

Annotation. This article deals with the analvsis and correct selection of optimal control
devices for pumping units, such as frequency converters for applications of Matlab software
funetions

Keywords: Matlab, dynamics of systems, differential equations, transient process

Introduction. The technological process of transporting water from the Basin and the
natural environment is an important area of energy conservation in the irrigation of rural lands.
In actual production in the process. pumping units consume a significant portion of the
Electricity to prevent the energy costs of the frequency converter. but if the instrument is
incorrectly selected. an extensive operation of the pump unit may follow. which can lead to
economic and energy costs. but with mathematical models and indicators, and identical devices
that can work optimally with the assembly without preliminary installation and experimental
launches.

Purpose of the study. The purpose of the study is to develop an imitation model of a
hydrodynamic water transportation system for designing a system for automated control of
frequency converters. which in turn will improve the quality of process control. and as a
consequence, reduce energy consumption for pumping water, and increase production efficiency.
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