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KINMNIMAT-KOMM'IOTEP ANA EHEPTOE®EKTUBHOIO
YMNPABJIIHHA TEXHOJTONYHUMU OB’EKTAMMU
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KaHAuAaTn TeXHiYHUX HayK
B.M. lNyxa, iHxxeHep

Po3pobrieHo krimam-KomMmi'tomep Ors waMrliHbUOHHO20 20crodap-
cmea “COTA 818", wo mae HeegernuKky eapmicmb rpu MexXHOI02iYHO
docmam~Hit  ¢pyHKUioHaribHocmi;, 30iUCHIOE BUMIPIHOBAHHS MEXHOI02IHHUX
napamempie ma yrpaeJsiiHHs 8UKOHagYUMU MexaHiamamu.

MikponpouyecopHulu KOHmMporsep, Kniimam-koMmn’romep,
iHmepdelc, apximekmypa, Mepexa, peaicmp.

Meta pocnigxeHb. [lpaBunbHO nobyaoBaHa LWAMMIHBAOHHULS |
BignoBigHe 1I TexHiYHe 3abe3neyvyeHHs1 CTBOPIOKOTb FOFIOBHY YMOBY OTpWU-
MaHHSI BUCOKMX ypoxkaiB rpubis. BignosigHO, OCHOBHUMW 3aBAaHHAMU MpK
NPOEKTYBaHHI LIaMNiHBMOHHWL € MpaBuIibHUA BUBIP CUCTEMU ONnarneHHs,
BEHTUNALII, KOHOMUIOHYBaHHSA MOBITPS Ta 3acobiB iX aBTomartumaauii. Mpu
LbOMY OnaneHHa Tennuub — OOWH 3 HaWeHEeproeMHIMX MnpoueciB Yy
TEeXHONOoril BUpoLLyBaHHS rpmnbiB, a Yactka TensnoBoi eHeprii y cobiBapTOCTi
npoaykuii Moxe crtaHoBuTM noHag 80 % [1]. bessanepedyHo, WO
NOTPUMAHHA TEXHOMOrYHOro rpouecy B eHeproeekTUBHMUX Mexax
MOXIMBE NnLle 3a HasABHOCTI HaiNHOT CUCTEMM YNpaBniHHSA.

OckinbKky Npu 3aCTOCYBaHHI MPOCTUX CUCTEM YMpPaBniHHA KiNbKiCTb
Ta SKICTb OTPUMAHOro MpOAYKTY, a TaKOoX BUTPATU E€Hepropecypcis B
3Ha4yHin Mipi 3anexaTb Big4 [OCBiAy Ta CTaHy onepaTtopa ICHye
o6’eKTMBHa HeOOXiAHICTb Yy BMKOPUCTaHHI CUMCTEM YynpaBniHHS Ha 06asi
MIKPOMPOLECOPHUX KOHTPOSepiB AN BUPILLEHHS MOCTaBneHol 3adadi —
NiOTPUMaHHA eHeproedeKTMBHOIO MikpoknimaTty B rpubHuui [2, 3].
TexHonoramn [OoBedeHO, WO HaWkpawum BpoOXanh OTPUMYKOTb 3
rpubHMLL nnoLeto 180 M%, TOMY NPUMILLEEHHS ANS BUPOLLYBaHHS rpubis
NO4INATb Ha AINAHKW, B KOXHIN 3 SKMX MNOTPIOHO nigTpyMyBaTU 3adaHi
KniMaTU4Hi YMOBMW.

Martepiann i wmMetoauMka pocnigkeHb. KrnacumyHa cuctema
aBTOMaTU3auil MaTuMe iepapxidyHO po3nogineHy CTpyktypy (puc. 1), ge
ANS KOXHOT AiNsiHKM TEXHOMOoriYyHoro npouecy nepenbavaetrbcs poboya
CTaHUis, WO Npu3HayeHa Ansg BUpiLLEeHHS aBTOHOMHUX 3afay KepyBaHHS
Li€eto OiNsHKOK (NnokanbHa TexHonoriyHa cranuis JITC ).
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BigoMo, WO OCHOBHWM BY3SfIOM TEXHIYHOI CTPYKTYpWU i€epapXidHO-
PO3NOAINIEHNX aBTOMaTU30OBaAHUX CUCTEM KepyBaHHSA TEXHOJSIOMNYHUMMU
npouecamn (ACKTIT) € poboua crtaHuia (PC), T106TO cCTaHuia ans
06pobneHHa aaHux, npuaHadeHux gna pobotn 3 kopuctyBadem [4]. B
ACKTTI PC noginatoTe Ha nokanbHi mexHosoziyHi (JNITC), onepamopcheKi
(OMMC) i ducnemyuepcski (OC) (pnc.l).

1-a 2-a 3-12
OKC
onc onc onc
I'I||B
1-a 2-a 3-1A
nte nIrc aTC

Puc. 1. Knacu4uHa cTpyKTypa iepapXi4YHO-po3noairieHnx
aBTOMaTU30BaHUX CUCTEM KepyBaHHA TEXHONMOrNYHMMHU npouecammn

Hanuacrtiwe JITC peani3dyetbca 3 4OMNOMOro OAHOro abo Kifibkox
MK, wo matTb 3acobn gnda poboTun y cknagi mepex. Y pasi o6'eqHaHHS
Kinbkox MIK HWXHbLOro piBHA, a TaKoX NigKMNIOYEHHS BigganeHux
NPUCTPOIB 3B’A3KY 3 06’EKTOM A0 AaTUYMKIB | BUKOHABYMX MEXAHI3MIB BOHU
YTBOPIOKOTb OBuMcnoBanbHy MEPEXY HMKHLOIO PIiBHS, SKy Ha3MBalTb
rnonbogoto wWuHow [1LL. OcHoBHO obuuncntoBanbHo Mepexoto ACKTT
€ JIOM BepxHbOro piBHS — ripomucrioea wuHa esupobHuymea [ILLB.
Cknag uiel Mmepexi MoXe CyTTEBO 3MIHIOBATUCA 3anexHo BiA
ocobnmneocTen BMPOBHMLTBA, NPOrpamMHoOro 3abesneyvyeHHs Ta igeonoril
po3pobHuka. Ak npaBuno, Ao Hei nigknodatoTe JITC, OMNC ta OKC, a
iHoai n okpemi MIK. HeobxigHicTb 6eanocepeaHboro nigkntoveHHa MK
BUHUKAE MPU KepyBaHHI HEBENUKMMU TEXHOSIOMNYHUMWN LiNsgHKaMW, SKi
po3TalloBaHi Ha 3Ha4HiM BiACTaHi Big OCHOBHONO TEXHOMOrYHOro
obnagHaHHS.

Poanogin dyHKuin KepyBaHHSA cepef CTaHLUIin y po3B’A3aHHi 3agad
BinOyBaeTbCs TakK: 3a4avi kepyBaHHSA po3B’sa3ytoTh Tinbku B JITC Ta Ol1C,
a y KC nepepatoTbcs KiHUEBI pe3ynbTaTu.

Binomo 6arato BupobHuMKiB aBTOMAaTU30BaHNX CUCTEM ANSA NiATPUMaH-
Hs MIKpOKIiMaTy B MPUMILLEHHI, ogHAK NpuabaHHs 1X Ta BCTAHOBIEHHS Y
LUaMMiHbMOHHMLI noTpebye 3HauvHMx BuTpaT — 7000 — 30000 rpH. HesBa-
ar4uM Ha BUCOKY PeHTabenbHiCTb, 3pOCTaHHS YKPAIHCBLKOrO PUHKY LUaM-



NiHbMOHIB  3a6e3neyyeTbCs, FOMOBHUM YMHOM, OPiIOHUMKW BUPOBHUKaMMU.
3po3ymino, WO And HEBENuKUX Mrow, BMPOOHMUTBA HeAOoUiNbHO Ta
HepeHTabenbHO BCTAHOBOBATH TaKi CUCTEMM.

Buxogsum 3 BulecKkasaHOro Ta BpPaxoBYKUM aKTyasbHICTb
3aBOaHHs, Ha Kadeapi aBToMaTMkM Ta POBOTOTEXHIYHUX CUCTEM IMEHI
akagemika l.I. MaptuHeHka HYBIll YkpaiHn 6yno pospobneHo knimat-
KoMm'loTep Ansa wamniHbMOHHOro rocrnogapcrtea “COTA 818", BapTicTb
sakoro — 2000 rpH, Npy TEXHOMNOrYHO LOCTaTHIN (PYHKLIOHaNbHOCTI.

Y iepapxiyHin CTPYKTYypi KnacuUYHMUX cucTeM aBTomMaTtu3auil (ams.
puc. 1) BiH 3aMMaTuMe BRacHY TEXHOSMOrYHY Hily — MPOMDKHY MiX
npoMucrnoBnumMn  MikpokoHtposiepamm (PLC) Ta ofHOKpUCTanbHUMMU
MikponpoLecopHumu po3pobkamu Ha 6asi ognHudHnx PIC, Atmel Towwuo.

Cuctema “COTA 818" (puc. 2) 34iMCHIOE:

— BUMIPIOBAHHSA TEXHOMOTNYHUX NapamMeTpis;
— ynpasJSliiHHA NepeTBOPIOBAYEM HacTOTw,
— ynpasJiiHHSA 3acriHKaMu.
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Pwuc. 2. 3oBHiwWHiIn BUrnag “COTA 818"

Cxema BMMIpIOBaHHA TemMnepaTtypy Mae BUCOKY 3axXMULLEHICTb Bif
LWyMiB | [0O3BOMAE Migknovatn gatduMkn Temnepatypu DS18B20, wo
npauooTh y AianasoHi Big -55 °C go +125 °C.

Ha ekpaH nepegHbOl naHeni cuctemu perynioBaHHS BUBOOSATLCSA
MOKa3n BCiX KaHaniB BUMIpIOBaHHA. Y pasi obpuBy gatymka, abo, sKwo
AaTyMK MNPOCTO He NIAKIoYeHn, 3aMiCTb BUMIPSHOIO 3Ha4YeHHS
BMBOAUTLCA MoBigoMneHHs «NC». AKWOo Ha niHil 3B'A3Ky € nepeLkoan,



TO 3aMiCTb BUMIPSIHOIO 3HAYEHHS BMBOOUTBLCA MNOBIAOMITEHHS «Erm» —
noMuIika Ha niHil nepegadi gatymk — npunag.

Cuctema perymoBaHHa “COTA 818" KoHirypyetbcsa 4epes
nepegHo naHenb npunagy, abo vepes iHTepdenc RS — 485 (NpoToOKON
ModBus), WO TakoX [03BOMAE BUKOpUCTATWU Mpunag 9K “BigganeHumn
KOHTponep”, npu poboTi B Mepexax ynpasniHHA | 360py iHbopmallil.

MapameTpun KoHdirypadii cuctemun perynosaHHsa “COTA 818" (puc.
3) 3bepiraloTbCs B €HeproHesanexHin nam'ati i npunag 3gaTtHUn
BIAHOBUTN BUKOHAHHSA 3aBAaHb MNiCNsi nepepuBaHHA HanNpyrn XXMBNEHHS.

2 KaHane Fene 1 iBeHTHAATOR)

BUMIPEIEAIHHA

TemMAepaT P H ”
Pene 2

1 kaHan

AHAAOTOBOTD

EHMIPRIEIHHA 2 Pene gna yapaeniHAA

CEPBOMPUED A0M

HEK 20x4

AHanoroenil enxig 2-1L0B

MikponpouecopHuil 6nok

g4 444 |l

Knaeiatypa AHanoroeelii enxig 0-108

J T 01

YNRaeniHHEA MY

Puc. 3. CtpyktypHa cxema cuctemum perynrosaHHsa COTA 818

Cuctema perynoBaHHa COTA 818 npautoe nig ynpa.niHHAM
MikponpouecopHoro 6rioka RISC apxitektypwu [5]. BHyTpiwHA nporpama
CUCTEMU (PYHKUIOHYE 3 MNOCTIMHUM TUMYacoBMM UMKIOM. Ha noyaTky
KOXXHOMO LMKMY BHYTPIWHLOI pobo4oT nporpamu 34MTYHOTLCS 3HAYEHHS
BxodiB. [licns upboro pobnatbca HeobXigHi oBuMcneHHs, niaroToBkKa
AaHnX Anga BUBEAEHHS Ha eKpaH i Bugadi ynpasnstoumx gin.

dopmaT KoXXHOro 6amnTa, KM NPUNMAaETbLCA KOHTPONEPOM Takuin: 1
start bit, 8 data bits, 1 Stop Bit (No Parity Bit); LSB (Least Significant bit)
MOJSTOALNI BIT NepefaeTbCa NePLUNM.

Kagp ModBus noBigoOMMneHHS Takum:

DEVICE FUNCTION DATA CRC CHECK
ADDRESS CODE
8 BITS 8 BITS k x 8 BITS 16 BITS




Appeca koHTponepa (slave- npuctpoil) B mepexi(1-255), 3a dakowo
3BepTaeTbcd SCADA cuctema (master- npucTtpin) 3i cBoimM 3anutom. Npwu
BiaNpaBUi 3 “BigganeHoro KoHTposnepa” BignoBigi, BiH PO3MilLye L0 XK
(BnacHy) agpecy B uboMy noni, Wwob master - NnpucTpin 3HaB, Akt slave
- NPUCTpIN BigNOBIgae Ha 3anurT.

Tepmoperynatop 8T - LCD - REG - RS485 niaTpumye Taki dyHKU,iT:

Function PyHKUiA

Code

03 UutaHHA perictpa (oB)
06 3anunc B 0OuH pericTp

I[HTepdenc npusHayeHUn ON9  BUKOPUCTAHHA  BigganeHoro
KOHTponepa npu poboTi B cucTeMax ynpaeniHHA i 36opy iHopmauii
(npunomy-nepenadi komaHg i gaHnx), SCADA cuctemax TOLLO.

MpoTokonowm 3B'A3Ky no iHTepdency RS - 485 € npotokon ModBus.
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Puc. 4. EnekTtpnyHa cxema 3’egHaHb “ COTA 818"



Ana poboTn HeobXiAHO HACTPOITU KOMYHiKaLiHI XapaKTepucTukm
cuctemun perynoBaHHsa “COTA 818" (puc. 4) Tak, wob BoHu 3biranucs 3
HanawTyBaHHAMW OOMIHY JaHMMK rOfIOBHOroO komn'toTepa (ame. puc. 1).

BucHoBKkuM
Knimat-komn’totep “COTA 818" € nepcnekTMBHOK po3pobkoto Ans
Cy4aCHOI YKPAIHCLKOrO PUHKY LLUAMMiHbMOHIB (iHWKX arpoBUPOBHULTB),
OCKiSIbkM Mae Hwx4y 3a PLC-koHTponepu UiHy Mpu  TEXHOSOrIYHIN
BiJMOBIOHOCTI.
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PaspabomaH  Knumam-komrbtomep  Ond  WaMnuHbOHHO20
xozsiucmea “COTA 818", komopbiti umeem HeboOsbWy CMOUMOCMb
npu mexHosio2u4ecKuU oocmamoyHou yHKYUOHaIbHoCMu,
ocywecmeriiem  U3SMEPeHUe MmexHO/I02UYeCcKUX rnapamempos U
yrpassieHue UcrofHuUmesribHbIMU MexaHu3Mamu.

MukponpouyeccopHbIl  KOHMpoJsiep, KiuMam-KOMMbomep,
UHmMepgelc, apxumekmypa, cemb, pe2ucmp.

A climate-computer is developed for the champignon economy of
“SOTA 818", that has a small cost at technologically sufficient
functionality, and carries out measuring of technological parameters,
management of users mechanisms.

Microprocessor, climate-computer, interface, architecture,
network, register.



