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AmHorarisg

B nmamiit  kBamidikariiiHiii poOOTI pO3rJsAaeThCs poO3poOKa CHCTEMHU
aBTOMAaTH3allli YIIPABIIHHSI MIKPOKJIIMAaTOM B TETUIMII.

B kBamidikamiiiHii poOOTI MpPENCTaBICHO OMHUC TEXHOJOTIYHOTO TMPOIIECy,
3aBJaHHS Ha CHCTEMY aBTOMATH3aIll1, cCXxeMa aBTOMaTH3aIlii, crienudikaiisi TeXHIIHUX
3aco0iB aBTOMAaTH3allii, MOHTaKHA CXeMa TEXHIYHOIo 3aco0y aBTOMaTh3alli —
natunka temmeparypu JATCO035M, cxemu MiIKIIOYCHHS TATYMKIB Ta BUKOHABUUX
mexaHi3MiB j10 [1JIK Ta po3mmpeni cxemu miakII0YeHHs TeXHIYHOTO 3ac00Y.

Po3pobiieHo anropuTm it yIpaBiiiHHSI MIKpOKJIiMaToM B Teruuil. [Iporpama
po3pobusiena st [TJIK M340 Big Bupo6uuka Schneider Electric. Intepdeiic SCADA-
Iporpama TEXHOJOTIYHOTO MPOIlecy po3podiieHo B mporpaMHoMy 3abesmneueHi Citect

SCADA Ta BUTJIS TUCIUIEMHOI MHEMOCXEMU MPECTABIICHO B 3aIUCIIL.

Annotation

This qualification work considers the development of automation system for
microclimate control in the greenhouse.

The qualification work presents a description of the technological process, tasks
for the automation system, automation scheme, specification of technical means of
automation, assembly diagram of technical means of automation - temperature sensor
DTS035M-1, connection schemes of sensors and actuators to the PLC and extended
connection schemes of technical means.

An algorithm for microclimate control in a greenhouse has been developed. The
program is designed for PLC M340 from the manufacturer Schneider Electric. The
SCADA program interface is developed in the Citect SCADA software and the

appearance of the display mnemonic is presented in the note.
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BCTYII

XapakTepHOIO OCOOMUBICTIO CyYaCHOTO PO3BUTKY TEXHIKM € IIUPOKE
BIIPOBAKECHHS CJIEMEHTIB Ta MPHUCTPOIB aBTOMATUKH Ta
1H(popMaIiTHOBUMIPIOBAJIBHOT TEXHIKA Y BUPOOHUY1 Ta TEXHOJIOTTYHI IIPOLIECH IS 1X
aBTomaTu3aiii. B yMoBax cydacHOi €KOHOMIKHA aBTOMAaTH3aIlisl € OJHUM 3 OCHOBHUX
HampsiMiB  PO3BUTKY HAyKOBO-TEXHIYHOTO TIporpecy. A TakoX MOKpaIlleHHS
e(EeKTUBHOCTI Ta SKOCTI pOOOTH MPOCKTOBHUX TEXHIYHUX 3aCO0IB HEMOXIIMBE 0€3
OLIIHIOBAaHHS HAMIWHOCTI iX (yHKIIOHYBaHHSA. TakuM YHMHOM, BHILE BUKIAICHE €
MEePIIoK MPUYMHOK HEOOX1THOCTI HOPMYBAaHHS IMOKA3HMKIB HAAIHHOCTI TEXHIUYHUX
3ac001B IIPU MPOEKTYBaHHI TEXHIYHUX 3aCO01B PI3HOTO MPU3HAYCHHS.

Ha nanuii MOMEHT aBTOMAaTH3allisl TEXHOJIOTTYHMX IMPOIIECIB BHUKOPUCTOBYE
IMIMPOKE BIPOBAHKEHHS OOYHMCIIOBAJIBHOI TEXHIKM B CHCTEMH VYIIPaBIIHHS, SIKI
MOBMHHI  BUPINIyBaTH  3aJadi  aBTOMAaTH3allli OCHOBHOIO  TEXHOJIOTIYHOIO
yCTaTKyBaHHs, aHali3y, KOHTPOJIIO 1 yMpPaBJIiHHS TEXHOJIOTTYHUMH IPOIIECAaMH Ha
OCHOBI MaTeMaTUYHHUX METO/IB 1 BUKopuctanHs EOM.

PO3BUTOK TEMIWYHUX TEXHOJOTIM MpOTIroM ocTaHHIX 10 pokiB pi3Ko
MOMYJISIPU3YBaBCs 3 OTJISy HA CBOIO MEPCIEKTHBHICTh 1 OKYIHICTh. BupoiyBaHHs
OBOYIB 3aKpPUTOTO TPYHTY aKTyajbHE, 00 BOHHU KOPUCTYIOTHCS BEIHKUM IMOMUTOM
cepell CIoKUBaviB, 0COOIMBO B 3MMOBHUI NIEPI10JT POKY. 3aeKHO BiJl IKOCTI TIPOTYKITIT
il BapTICTh MOKE CATATH TPEMIATBHOTO KJIacy, 0 JOCUTh BUT1THO. BuporntyBaTtu Taky
MPOJYKIII0 HECKJIAJHO: BapTO IOTPUMYBATHCS TEXHOJIOTIM 1 3aKyNUTH HEOOXiJHE
oOnagHaHHS.

Jlinepamu TemsMyHOro Oi3HECY 1 MEPIIOMPOXIAUSAMU IIOJO0 BIPOBAKEHHS
1HHOBaIlI MOXHa BBaxaTu Himepnanau, siki BUBEIU WOTO HA SIKICHO HOBHUH PiBEHb.
3aBAsSKA BIACHOMY JOCIHITHUIIBKOMY IIEHTPY, pOoOOTa SKOTO TPHUCBSIYCHA CcaMme
PO3pOOKaM TEIUIUIb, TOJUIAH/II 3YMUIA 3HAYHO 3HU3UTH BUKUIA MAPHUKOBUX Ta3iB 1
320IIaAUTH HA €HEPrOCIOKUBaHHI. TUM CaMUM TOJUIaHJChKI BUPOOHUKY BUMIILTN HA
JIUPYIOUl MO3HUIIIT B CBITI 3 BAPOOHUIITBA Ta €KCIIOPTY OBOYIB 3aKPUTOIO IPYHTY.

He Bincratots y Terummunomy 0i3Heci CIIIA ta Kanazga, Bupouryroun



HaWpI3HOMAHITHIII MPOAYKTU BHCOKOI SKOCTi, MOXOJKCHHS SKMX MOJKHA 3
JETKICTIO BiCTEXUTU. CEKpeT yCHiXy aMepHKaHIIB - BUKOPHUCTAHHS MEpPelOBUX
TEXHOJIOT1M KOHTPOJIIO 33 BUPOIILYBaHHSIM POCIHH, SKi HE MOTPEOYIOTh OCOOJIMBOTO
JFOZICKKOTO BTPYYaHHS.

VYkpaiHChKi BUPOOHHKH, CBOEIO YEPTO0, TAKOXK HE BIICTAIOTH BiJ

3apyODKHHMX KOJIET 3 TeIIMYHOTO Oi3HEeCYy - KOHKYPEHIIS OPCTKa, 1 1100
npoayKilis Oyia 3aTpe0yBaHa Ha pUHKaX, BOHA MMOBUHHA OYTH SKICHOIO, OE€3IEYHOIO 1
cmagHoro. OpHAK YKpaiHCBHKI peatii TeITUYHOro Oi3HeCY HE HACTUIBKH MO3WUTHUBHI,
K, Tmpunyctumo, B €Bpomi. 3a ganumm  Acomiamii  «Termmii  Yipainmy,
peHTa0eNbHICTh Takoro Oi3Hecy He nepeBuirye 10%, a eKCopTyeTbhesl MPUOIU3HO
20% Bix yciei BUpoOJIeHOT NpoAyKIli. 3rigHo 3 odimiitnumu nanumu, B 2016 pori

BUPOOHHUIITBO MPOIYKIIIi 3aKPUTOTO IPYHTY B YKpaiHi ckiano 547 THC. TOHH.



Po3aia 1. Onuc 00’ckTa aBToMaTu3amii
1.1. AHaJIi3 TeXHOJIOTIYHOI JIJILHUII 1K 00°€KTa aBTOMATH3aNil
Termmumi (pucyHok 1.1) — me HaWOUTBII JOCKOHAIMHA BHUA KYyJIBTHBAIIHHUX

CHOPY/ 3aXUILEHOT0 TPYHTY .
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Pucynok 1.1 — JIBockagHa Termug

[cToTHA BIAMIHHICT TEIUIMIIH BiJ] 1HIIMX BUJIIB CIIOPY]l 3aXHUIIEHOTO TPYHTY -
MOKJIUBICTh CTBOPEHHS CIIPHUATIIMBUX YMOB HE TUTHKHU JJISI BUPOIIYBAHUX POCIHH, aje
1 711 00CIIyTOBYIOUOTO TIEPCOHANY Ta TEXHOJIOTIYHOTO OOJagHaHHs. Y pe3yabTaTi B
TETUTUIISX T1BUILYIOTHCS MPOIYKTUBHICTH Mpalll Ta KyJbTypa BUPOOHUIITBA, 3HUKAE
CE30HHUU XapakTep CUIbCHKOTOCTIOAAPCHKUX pOOIT. Y TemmMil Ha BIIAMIHY BiJ
MaJjorabapuTHUX YKPHUTTIB 1 MAapHUKIB MOXKHA 0€3 MOPYIIEHHS I[IJTICHOCTI OTOPOXKI
BUKOHYBAaTH BCl arpOTEXHIYHI 3aXO0J, a TaKOX IIMPOKO BHUKOPUCTOBYBATH PIi3HI
MEXaHI3MH IS JOIJISIAy 3a  pociauHaMu. Temmmii — KIacu(iKyroTh  3a
eKCIUTyaTalliiHuMu 1 OydiBeIbHUM O3HAKaMH: 3a TPU3HAYCHHSM, CE30HHOCTI,
TEXHOJIOT1i BUPOIIYBAaHHS, BUAY CBITJIONPO30POr0 Oropoxki, KOHPIrypari oropoxi,
crioco0y o0irpiBy. 3a MPU3HAYECHHSM TEIUIMIN MOJUISIOTh Ha OBOYEBI, pO3CaHI 1
KBITKOBI. P03ca/iHi TJIIBKOBI TEIUIWIIl MPU3HAYEH1 JJISI BUPOOHHUIITBA PO3CAAM IS

BIJIKPUTOTO TPYHTY.



3a TpUBANICTIO €KCIUTyaTarii TEIUIMI[l TOAUISIOTh Ha 3MMOBI Ta BECHSHI
(eKCIuTyaTylOTbCSI HAaBECHI, BIITKY 1 BOCEHM). SK mpaBuio, KapKac TEIUIUL
BCTAQHOBJIIOIOTh Ha MOCTiMHE Miclle. BUHATOK CTaHOBIATH MEPECyBHI TEIUIUIN, SKi
MOIIMPEHI B MIBHIYHO-3aXITHUX OOJACTSAX JJi BUPOIIYBAaHHS POCAJU Ta PaHHBOI
BUTOHKH 0araTOpivHUX OBOYEBHUX KYJbTYp, 3aJE€KHO BiJ] TEXHOJIOTIi BUPOIILYyBaHHS
PO3PI3HAIOTH CTENaXH]1, OeccTeuakaue (TPYHTOBI), T1POIOHHI TeTUINII, PITOTpOHAX
1 mammiaeioHHUII. [lo BHAY CBITIOMPO30pOro OTOPOHKEHHS TEIUIMI AUIATh Ha
3aCKJICHI, TUIIBKOBI 1 TEIUIMLI 3 TMOKPUTTSAM 3 KOPCTKHX MOJIMEPHUX MaTepialiB.
Tennuill MOKPUBaIOTH IUIIBKOIO B OAuMH abo aBa mapu. Jlios exoHowmii eHeprii
3aCTOCOBYIOTh TaKOX CIIElialibHI 0araTollapoBl XOPCTKI MOJIMEpPHI MaTepiaiu 3
MOBITPSTHUM IIPOMIDKKOM MIXK [IapaMH TOBIIHUHOIO 5...25 MM.

3a KOHCTPYKTHMBHO-TUIAHYBAQJIbHHUX PIIIEHb TEIUIMIII MOXKHA PO3JUJIUTH Ha
aHrapHi 1 GJIOKOBI, 3a npodisieM MOMEePEeUHOro Nepepizy - Ha OJAHOCXUII 1 JTBOCXUII,
JIBOCXWJI1 3 HEPIBHUMH CXUJIAMHU, 3 TUIOCKUMHU 1 IIUIIHAPUYHUMHU CKAaTaMH.

3a KJacoM 1 KaTeropi€ro y BIAHOIICHHI 10 BUOYXO- Ta MOXKEKOHEOE3NEKH
TEIJIMLI BIJHOCATHCS 10 KaTteropii b 3riHO 3 mpaBuiIaMu MOXKEKHOT OE3MEKU B
arponpoMUCIIOBOMY KOMIUIeKCT Ykpainu. byniBns Hanexutb no karteropii b, xomnu
0JIHOYACHO BUKOHAHI JIB1 YMOBH:

a) OymiBJIsI HE HAJICXKUTH J0 KaTeropii A;

0) cymapHa 1ioma npuMinieHHs kareropid A 1 b mepesunrye 5 % cymapHoi
IO BCIX MpUMIiLIEHb, a00 200 m>.

Tak sk cama KOHCTPYKIIisl TETUIMII HE CKJIaJHA, aBTOMATH3allisl TAKOTO 00’ €EKTY

HE 3aiiMae Ty’ke BEJMKOTO Yacy Ta 3aTpar.

TexHo0r1g BUPOILYBAHHS OBOYIB B TEIUIMI[l MPUITYCKAE MOCTIHHO MPABUIIbHY
TEMIIEpaTypy, AKa He MOBUHHA TIEPEKUBATH PI3KUX KOJMBAHD, 1€ TYXKE IIKIIJIUBO JJIs
pociuH. [Ipukiiaqom Moxe cTaTh KOJMBAHHS TEMIIEpaTypy BIECHb 1 BHOYI, OJU3BKO
+12 °C 1 +28 °C, BiAMOBIIHO, KOJIM TOYMHAETHCS AKTUBHHM PICT JIMCTS IITKOIU
HOPMAJIbLHOMY PO3BUTKY IUIOMIB. TakoX HETaTMBHO BIUIMBAE 1 TOHMKCHHS

TEeMIIepaTypu IPyHTY, pumipom, 10 +13 +15 °C, koqm KOpiHHSA POCIUH HE MOXKYTb



MOTJIMHATH BOAy. Y JIaHMM MOMEHT HacTae (izioyioridyHa cyxicTh. [laHuil TepmiH
O3HAyYa€ MPUCYTHICTh BOAM B IPYHTI, e HEMOKJIMBICTH 11 HAIXO/KEHHS B POCITUHY.

YacTo 11e € mpuauHOI0 3arudem adbo XBOpoOr POCITUH.

Bubip perynpboBaHUX BEJTWYWH 1 KaHAJIB PEryJIIOBAIbHUX J1H

CydacHa aBTOMaTHKa JUIsl TETUIUIII SIBJISIE COOOI0 CKJIaIHy CUCTEMY 3 Oe3/1144io
o0J1alHaHHS, BIACTEKY€E TEMIIEPATypy, OCBITICHICTh 1 BOJIOTICTh, @ TaKOXX BHKOHYE
yIPaBJIIHHS PI3HUMHU TEXHOJOTTYHUMH MpoliecaMu, HEOOX1THUMHU JIsl TIOBHOIIIHHOT 1
e(heKTUBHOT MsUTPHOCTI TAKOTO BUPOOHUIITBA.

JIJ1s1 KO’KHOTO BHIY POCJIMH XapaKTepH1 CBOT ONTUMAJIbHI PEXKUMHI IapaMeTpu

Ta JOIYCTUMI BIIXUJIEHHS BIJ ONTHMYMY.

TernoBuil pexuM KyJIbTUBALIMHUX CIOPYJ MIATPUMYETHCS 32 JOTOMOTOIO
ABTOMATUYHUX CUCTEM OOIrpiBaHHS 1 BEHTWIALII. BiH BU3HAYa€ThCS MOTYXKHICTIO
JDKEepeN Temia, a TaKoXX KOHCTPYKTHBHHMH OCOOJIMBOCTSMH CIOpyA. TOYHICTD
IiTpUMAaHHS 33/1aH0i TemnepaTtypu — B Mexkax +1°C. Kpim Toro, 3a1ana Temneparypa
MOBUHHA Y3TOJI)KYBAaTUCh 3 PIBHEM OCBITJICHOCTI, IO MOB’si3aHe 3 (D1310JI0TTUHUMH
OCOOJIMBOCTSIMU ~ JKUTTEHISUIBHOCTI  POCIMH.  TE€XHONOri4HI  HOPMH  TaKOXK
periiaMeHTyoTh MakcuMmanbHy Temnepatypy 30 °C (s pozcanu 26 °C)., MiHIMAJIbHY
— 15 °C (ue Oinbiie q00M) TOMY aBTOMAaTH3allisl TAKOTO KOHTYPY (K MHIATPUMKA
TEMIIEPATYPH TOBITPS B TETUTHII € OJIHIEIO 3 TOJIOBHUX.

Boauuit pexxum 3a6e3meuyeTbest MiATPUMaHHIM HEOO0X1THOT BOJIOTOCTI MOBITPSI
1 TPYHTY 3a JONOMOIOI0 PI3HMX CHCTEM 3pOIICHHS (HAArpyHTOBE, MIATPYHTOBE,
KparnesbHe 3polIeHHs ). ButpaTtu Boau cTaHOBIATH Bi S 10 15 /M2 Ha 100y. OCKinbKU
3pOIIIEHHSI HE TMOBWMHHE MOPYIIyBaTH TEIUIOBUH PEXUM y CHOpY.i, TeMIeparypa
MOJIMBHOI BOJIM MIATPUMYETHCS Ha PIBHI TEMIEpATypH MOBITPS 1 TPYyHTY (B Mexax 20
—25°C).

PexxuM >xkuBIIEHHS 3a0€3MeuyeThCsl MIATPUMAHHSAM HEOOX1AHOI KOHIIEHTpallii
MiHEpaJIbHUX J00pUB, iX criBBiAHOIIEHHAM 1 pH rpyHTy a0o cyOctpary. TexHomoris
nepeadavae peryIroBaHHA 3arajbHOI KOHIIEHTpallii 3 TouHicTio £10 % 1 pH 3 TouHICTIO
+0,1 B J0CTaTHLO BY3BKOMY Jlama3oHl, SKUH BU3HAYAETHCS TEXHOJIOTTYHUM

PErJIaMeHTOM JJIsI KO’KHOTO BUJTy POCIIMH 1 3MIHIOETBCS 3aJIEKHO BiJ] (ha3u PO3BUTKY.

9



Jns inTeHcudikarii npoueciB XKUTTEAISTBHOCT] POCIUH MIBUAKICTH MOBITPSTHUX
IIOTOKIB ImoBUHHA cTaHoButH 0,15 Mm/c.

CBITIOBHI pEXUM, SK MPaBWIO HE PEryroeThes. JIluie mpu BHpOIIyBaHHI
po3cazy 1 B CENEKIIMHUX CIOPYJaX BUKOPUCTOBYIOTh IITY4YHE OCBITJICHHS. [InTOoMa
MOTYXHICTh ONMPOMi- HIOBAuiB 3TiHO 3 TEXHOJOTIYHUMH HOPMaMH 3HAaXOJUTHCS B.
mexax 100 — 300 Bt/m2.

VYpaxyBaHHS BCi€l PI3HOMAHITHOCTI B3a€EMO3B’SI3KIB MK PEKUMHHUMHU
napaMeTpamH, IX Y3TOJDKEHHS Ta ONTHUMI3allisl MNOTPeOyIOTh BHCOKOTO pPiBHSA
aBTOMATH3aIll1 TEXHOJOTTYHUX MPOIIECIB.

3 ornsay Ha 1€, 1mo00 CTBOPUTH SIKICHY CHUCTEMY aBTOMaTH3allil sika Oyje
YOPABJISITH MIKPOKJIIMATOM TEILTUII 0€3 BEJTMKHX 3aTpaT € pIlIeHHS MO0y yBaTH TaKy
cucteMy Ha koHTposiepi Modicon M241.

Jlana cuctema aBTomMaTH3allli y pa3l BUKOPUCTaHHS, 1 KOMILJIEKTaLlil

HEOOXITHUMHU JTaTYMKaMH Ta BUKOHABYMMH MEXaHI3MaMu, Ui aBTOMaTHU3allii
TEIUTUIIb MOKYTh BUKOHYBATH O€3114 3aB/IaHb, CEpe]l SIKUX:

- BUMIPIOBAHHS TEMIIEPATypH MOBITPS;

- BHUMIPIOBAHHS BOJIOTOCTI MOBITPS;

- KEepyBaHHs CHCTEMOIO OTaJICHHS,

- KEepyBaHHS OCBITJICHHSIM;

- YOPABIIHHSI CUCTEMOIO BEHTHJIAIIIT;

- YIPaBIIHHSA CUCTEMOIO TOJIUBY;

- BIJIKpUBAHHS Ta 3aKPUBAHHS (GPaMyT 3 €JICKTPOMEXaHIYHUM MTPUBOIOM;

- MIATPUMKA MIKPOKJIIMATy B BIAMOBIAHOCTI 3 33JaHOI0 IPOrpamor0 B
pEeXUMI peasIbHOTO Yacy;

- BHUMIPIOBAHHS KHCJIOTHOCTI TPYHTY;

OT:xe aBTOMaTH3allIg TUILIUII Ha 70% 1 BULILY€ MPOYKTUBHICTb
BUPOIIYBAHHS POCJIHH, TaK SK JIIOAMHA HE 3aBXJIM MOKE MOMITUTH SIKICh BIIXUIICHHS

B MIKPO KJIIMAaTI TaKi sK:

CyXICTh TPYHTY;

- BHCOKa a00 HU3bKa TEMIIEpaTypa;

10



CyXICTh TOBITPSI;

pH rpynTy;

BukopucTtanHs Takoi CHCTEMH B TEIUTMYHOMY TOCIIOAAPCTBI TapaHTye 3HAYHE

[T IBUILICHHSA

BPOXKaHOCTI

CiJ'II)CBKOI‘OCHOI[apCI)KI/IX

KyJbTyp 1

301JIBIIICHHS

peHTabeI0HOCTI BUPOOHUIITBA. A HEBHCOKAa BapTICTh OOJaAHAHHS II€E] CHCTEMH

JO3BOJINTD 3a0IIaANTH 3HAYHI KOIITH.

1.2 Po3po0Oka 3aBIaHHS HA CHCTEMY aBTOMATHU3aWil

Tabmums 1.1 — 3aBaanHas Ha po3poOKy CHCTEMH aBTOMAaTH3aIlll

ITapame
MamuHa, Pametp, IIpunycrume Xapakrep 3acobu .
MicIe Bun . JlomatkoBi
arperar, . 3HAYCHHS KOHTPOJIIO Y1 YIpaBJiHHS Ta
BinOopy aBTOMaTH3aLii . YMOBHU
yCTaHOBKa curnany napameTpa yIpaBIiHHA KOHTPOJIIO
Temmneparypa 25 °C Brumie Ha
BimoOpaxeHHs, | eIeKTPOIPHBOAH
Tennuus . PerymoBanus s
H Bomnoricts 70 % b crabimizamis 7a, 76 Ta Hacoc
3BOJIOXKECHHSI
PiBenn 80% . Cram,
. VYnpaBniHss Ta . Brnus Ha
€MHicTb 1 o BiOOpakeHHS,
Temmneparypa 25°C peryatoBaHHS R €JIEKTpOKJIanaH
cTabimizamis
. . . BruB Ha
€MHICTB 2 PiBens 80 % VYupasiiHHaA Cran
€JIEKTPOKJIANaH
. . . BruuB Ha
€MHicTb 3 PiBenb 80 % YrpaBniHHS Cran
€JICKTPOKJIANaH

11



Pozaia 2. Onuc cucremMmn aBroMaTu3auii
2.1 O0rpyHTyBaHHSI BUOOPY TeXHIYHHMX 3aC00iB /I BUMIPIOBAHHS, BUKOHABYHX
mexaHisMmiB (BM) ta pery.rorounx oprauis (PO)

B po3polGienHiii cuctemi aBTOMaTH3allli BHKOPHCTaHI Takl 3acooOu

aBToOMaTHU3arii:
BumiproBaHHsI TeMIiepaTypH BOJIOTOCTI B TeIJIUII

BumiproBaHHg Temmneparypu Ta BOJOTOCTI MOBITPS B TEIUIMII BU3HAYAETHCS
naTankom Tammiepatypu ta Bojorocti OBEH ITTB100 (pucysok 2.1.1). [IpomucnoBwmii
JaTYUK TEMIIepaTypy Ta BOJOTOCTI NMPU3HACHUN NJIi HETEPEPBHOTO IMEPETBOPECHHS
BIJIHOCHOT BOJIOTOCTI Ta TEMIIEPATypH B JiBa YHI(IKOBaHI BUXiAHI curHaiu 4...20 MA
Ta Mepelau BUMIPIOBaHKUX 3HaueHb 1o iHTepdeiicy RS-485 (Modbus RTU).

BukopucToByIOThCS JiS BUMIPIOBAHHS IMapaMeTpiB TOBITPS B KaHalax
MMOTOKOBOI ~ BEHTWJIALIi, Kamepl CYIIKH JEpEeBUHH, XOJOJUJIBHUX KaMmepax,
OBOYECXOBHIIAX TA TETUIMIISX.

Tabmuug 2.1 — TexHiuH1 XapaKTEPUCTHKU

Jliara3oH BUMIpIOBAHHS BOJIOTOCTI 0...100 %
Jliana3oH BUMipIOBaHHS TEMIIEPaTypH -40...+80 °C
[Tunesmarozaxuct IP 65
AOcooTHA TOXHUOKA ].BI/IMipIOBaHHSI +- 30
BOJIOTOCTI
AOGcomoTHa ToXHOKa BUMIPIOBAHHS
TeMIEpaTypu P +35%

12



MPEOBPA3OBATENIb
BNAXHOCTW ¥ TEMINEPATYPH!

MBT100 OBEH

Pucynok 2.1 — Jlaruuk Tamnepatypu Ta Bosiorocti OBEH I1TB100
MoHnTax BiIOyBa€ThCcs MHUIAXOM KPIIUIGHHS Ha CTiHY Tenuili. 300pakeHHs

MOHTaXy Ta Ta0apuTHUX PO3MIpIB HABEICHO HA PUCYHKY 2.2 Ta 2.3.
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Pucynok 2.2 — Kopnyc OBEH ITTB100
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Pucynox 2.3 — MonTax Ta rabaputsi po3mipu OBEH TITB100



BumiproBanHs piBHA B pe3epByapax

PiBenn B pesepByapax Bu3HauaeThcsi aatdukom piBHA JC.2 (pucyHok 2.1.4)
KOHAYKTOMETPUYHOTO THUMY NpU3HAUEH! JJIs BUMIPIOBaHHS Ta CHUTHAMI3aIlil piBHA
CJICKTPOTIPOBITHIX PEUOBHH.

[Tpunuumn naii moJsirae B pi3HULI MK €JIEKTPONPOBIAHICTIO MOBITPS Ta PiAUHU.
s pisHMIsS (IKCYIOTBCS JIBOMa €JCKTPOJAMH: CUTHAJIBHUM, YCTAHOBJICHUM Ha
HEOOX1IHOMY piBHI, Ta cHOUIBHUM. KOJM TMOBEPXHICTh PIAMHU TOPKAETHCA 3
CUTHAJIbHUM €JIEKTPOJIOM, BiIOYBA€THCS 3aMUKAHHS MIXK JIBOMA EJIEKTPOIaMHU.

Tabmuis 2.2 — TexHIYHI XapaKTepUCTHKU

Tuck BUMIPIOBAHOTO CEpPEIOBHIIA 0,25 MIIa
MakcuMainbHa poboya Temieparypa 100°C
Marepian dToporniact
3eTHYBaJIbHI PO3MIPH M27x1,5 mm G1/2 S27

3alnTHbIA
KOIMayoK

Jarquk
S30
——— A
== "1 3
M27x1,5>_ 1 |
|
i M6
M3 Y
~J
CrepxeHb
! (B KOMJIEKT He BXOAUT)

Pucynox 2.4 — Jlatuuk piBus JIC.2
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Pucynok 2.5 — I'abapuTtai po3mipu natauka pisas [C.2
MoHnTtaxx BIAOYBa€TbCSI LUISIXOM BEPTUKAJIBHOTO ab0 TOPU30HTAIBHOIO
KpITUICHHS Ha CTIHKY pe3epByapa. 300pakKeHHS MOHTaXy Ta rabapuTHHX PO3MipiB

HAaBEJICHO Ha PUCYHKY 2.6 Ta 2.7.

YPOBEHb 1 -
(nepenonHeHme) 3

=
YPOBEHb 2 3
P =
YPOBEHb 3 &
(Hu3) S

Pucynok 2.6 — MonTax natunka pias JIC.2
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K perynstopy ypoBHs

CU2HallbHb e
351ekmpoob

YPOBEHb 1

(nepenonHeHwve)

YPOBEHb 2
(Bepx)

YPOBEHb 3
(Hu3)

v

Pucynox 2.7 — Montax aaruuka pisas J[C.2

BumiproBanHs TemnepaTypu B pe3epByapi
Temnepatypa B pe3epByapi Bu3HauaeTbes naraukoM temneparypu JITCO35M-
N (pucynok 2.1.8) ocHalieHUM BHCOKOTOYHHM HOPMYIOUMM IIE€PETBOPIOBAYEM Ta
MPU3HAYEHUN [IJI1 HENEPEepPBHOTO BHUMIPIOBAHHS Ta IEPETBOPEHHS 3HAYCHD
TEeMIIepaTypH PIAKUX PEYOBUH B YHI(pIKOBaHMM BUX1IHUIMA curHai 4...20 MA.

Tabmuusg 2.3 — TexHiuH1 XapaKTePUCTUKU

XapakTepUCTUKHU
Hanpyra xuBiieHHs 24B
MakcumasibHa MOTYKHICTh 0,8 Bt
VYHiikoBaHMIA cUTHAT 4...20 MA

Bun 3anexuocti Jliniiina

Po3psiaHicTh 11upo-aHaIoroBoro 12 it

IIEPETBOPIOBAYA

HomiHayibHe 3HaYeHHS OTIOPY HArpy3KH 500 Om
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Pucynok 2.8 — Jlatuuk Temneparypu ATC035M-1
@80...100

Pucynok 2.9 — MonTax Ha TpyOOnpoBif
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Pucynok 2.10 — MoHTax B CTIHKY pe3epByapa

Ynpasiinna noaavi Boau B pe3epByapu
[lojaua BomM B pe3epByapu peryiroeThes EeKTpo-MarHiTHUM KiIanmaHOM
GAMA EP20B (pucynox 2.1.11-2.1.12) npusHayeHu# s yOpaBIiHHS [OjAaul
xojogHoi Ta raps4yoi Boau. [lpuHmmn poOoTH BiAOYBA€eTbCS 3a JIOINOMOIOKO
nepeMukanHs §as, abo 3-x mo3utiiHoro ynpasninas. Tum npusoay: (On-OFF).

Tabmuus 2.4 — TexHiuHI XapaKTEPUCTHKU

Hanpyra 220B
Hiametp 3/4

MakcumanbHa Temiieparypa 90°C
MakcuMaJibHHI TUCK 16 6ap

MiHimMaIbHUN TUCK 0 6ap
3enHyBaIbHI PO3MIpU DN 20

Temneparypa poO0oJoro cepeaoBuIa +1 - +90°C

Marepianu Kpany JlatyHb

PoGoue cepenoBuiie Bona

MoHnTaxx Bi10yBa€ThCs MUISIXOM Bpi3aHHS B TPYOOIPOBIT

19



Pucynok 2.12 — Enexktpo-maruitauii knanan GAMA EP-20B
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PeryaroBansi qupKyJIsilii HOBITPS B TeNJIMILI

PerymioBanHs mUpKyIIsLii MOBITps B Terumii BukoHye Enexrponpusia Belimo
LF230 (pucynox 2.1.13)

EnexTporpuBii 31 3BOPOTHBOIO MPYKUHOIO, JI YNPABIIHHAM MOBITPSHUX
3aCJIOHOK.

[Ipu mepeminieHHl MpuUBOAa B HOpMalbHE POOOYE MOJOKEHHS B3BOJUTHCS
3BOPOTHS MpYyKkHHA. MOHTaX B1I0YBAa€ThCS MUIXOM KPIIUICHHS Ha BaJl BEHTHIISIIIITHOT
3acNIOHKH. 300pa)KeHHSI MOHTaXXy Ta Ta0apUTHUX PO3MIPIB HaBEJIEHO HA pUCYHKY 2.14
Ta 2.15.

Tabmums 2.5 — TexHiuHI XapaKTEPUCTHKA

Hanpyra xxuBneHHs 230B
YacToTa Hapyru >KUBJICHHS 50/60 I'ny
KomyTariiiina 31aTHICTh 1 MA...3(0.5)A. AC 250 B
Touku mepeMuKaHHsI JTOMOMIKHUX 0...100%
MepEMUKaTiB

Pucynok 2.13 — Enexrponpusin Belimo LF230
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Pucynox 2.14 — I'abaputHi po3mipu enekrponpuboy Belimo LF230

Pucynok 2.15 — Montax enektpornpuboay Belimo LF230



YnpasiiHHs ABUTYHAMH
VYnpaBiiHHA JBUTYHAMU BUKOHY€E MycKad Oe3KOHTakTHUM peepcuBHuil [16P-
21 (pucyHok 2 .16)
[Tyckau [1bP-21 npusnauenuii 1y 6€3KOHTAKTHOTO yIIPaBJIiHHS BUKOHABYOTO
MeXaHi3My, B TpPUBOAAX SAKHUX 3aCTOCOBAaHO  OAHOGA3HUW  JBUTYH, 3
€JIEKTPOMEXaHIYHUM TaJIbMOM. 3OBHIIIHS CXeMa 3’€JlHaHb 300pa)k€Ha Ha PUCYHKY

2.17.

Tabmus 2.7 — TexHi4HI XapaKTepUCTUKU

) OnuanI
Ha3zsa mapamerpy Ta po3mi . Hopwma
P Py Ta POsMIp BUMIPIOBaHHS P
Jiara3oH 3MiHHM BXiJHOTO JUCKPETHOTO
CUTHAITY Bin 0 10 3
-BKJIFOYEHO
MakcumanbHa BXiJIHa Hanpyra (s
OJTHOTO KaHaTy) MA He 6inbie 50
MiHiMaIbHUN Oy CTUMUN
SJICKTPUYHUM OMIp 130JIA1111 MK BCiMa
JAHIIOTAMHU Ta KOIYCOM, MK BXOJIOM Ta
BUXOJIOM CKJIJIa€ TPU TeMIIepaTypi
(2005)0C Tta BonorocTi He GinbIue MOwM 40
80%.
Hampyra >xuBieHHs (cuctemMa 3MiHHOTO
cTpymy gactororo 50 I'i) B 220 (+22; -33)
CnoxuBya MOTYXHICTh BA He 6inbiue 7
["aGapuTtHi po3mipu (BxIIxI") MM 95x 100x 110
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Pucynok 2.16 — I[Tyckau 6e3konTakTHUM peBepcuBHuUil [IBP-21

BeixodHou cueHan

[Tumarise  wg ucnonmumensHe Bradkou cuznan
nYCKamens  mexaryaM Ha NYCKame/o

o

LLLLLVOVVLLVVOLVLLD

Myckamens deckoHMakmHbil pebepcubHbiu

\/’/f-ﬂUKUIWO,G

HA/IUUA
NUMaHUSR

J

Pucynox 2.17 — 3oBHimHs cxema 3eaaanb [1bP-21
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Pucynox 2.18 — [Ipuknan TumoBoi cxemu migkmtodeHHs [1bP-21

Momntax [1bP-21 B3aificHIO€ThCS MUIsIXOM BcTaHOBJIeHHS Ha DIN peliky B muTi,

300paeHo Ha PUCYHKY 2.19.

Bapuawm - a Bapuarm - 6

Pucynok 2.19 — Monrax IIbP-21 na DIN peliky

YnpaBJ/iiHHA 32CJIOHKAMHU BEHTHJIA LT
VYnpasiiHHs 3aCJIOHKaMH BEHTHJIALIT 3IIIACHIOE riopuaHuii
HamiBIpoBiaHUKOBUM myckad Phoenix Contact ERL H5-I (pucynok 2.1.20)
[IpyzHaueHuit uisi BMUKAHHS Ta BUMHUKAHHHS TpU(a3HUX JBUTYHIB

0e3nmocepeHbO 3 CUCTEMHU yIpaBiiHHA. Cxema MiIKII0YeHHs 300pakeHa Ha pUCYHKY
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Tabmuis 2.8 — TexHIuH1 XapaKTepUCTUKH

KuUIbKICTB 1 TUIT KOHTAKTIB 3NO
Hampyra xomyTartii, B AC 550
Karymika ynpaBmiHHS 230 BAC

['iO6puanuii, PeBepcuBHuUi, 3 3aXUCTOM

Tun myckaga
JIBUTYHA

Ctpym komyTamii, A AC 2

BukopucTOBYIOTBCS €IEKTPOMEXaHIYHI 1 €eKTPOHHI KOMYTaIliiHI eeMEeHTH.
Bonu nepetBoproioTh kepyrounii curnai 24 B mocTiitHOro cTpymy, 110 HaaXOAWUTh 3
[JIK, 1 BKIIIOYAIOTH JIAHIIOT TOJOBHOrO cTpymy aBuryHa 400 B (3miHHuU# cTpym).
Sxuo MoBa e Mpo peBEpCHUBHMI MPHBIA, TO OyAe MOTPiOHO 1Ba KOMYTAlIMHUX
€JIEMEHTA /ISl MOBOPOTY (a3. MOHTaXHA MIMPUHA PUCTPOIO B HOPMI CTAHOBUTH 45

MM.

Pucynok 2.20 — I'itGpuanuit HamiBrpoBigHuKoBUi myckad Phoenix Contact ERL H5-I
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Cxema Contractron 4 8 1 Knaccuueckas cxema
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Pucynok 2.21 — Cxema migkmroueHHs Phoenix Contact ERL H5-I

2.2 CxeMa aBToMaTH3aLil

[Ipu po3pobIii MpoeKTy OyJI0 PO3TISHYTO Ta JOCIIIKEHO BEIHKA KIJIbKICTh
ICHYIOYMX CHUCTEM YHPABIIHHSI MIKPOKIIMATOM B TEMHIN, BIJ 3BUYAMHUX O
BUCOKOTEXHOJMUTIYHUX  BapiHTIB. [lif  BHCOKOTEXHOJIOTIYHMUMH  CHUCTEMaMH,
PO3IMIIOTBCS TEIUTHII IT SITOTO IMOKOJIIHHS B SIKUX OCHOBHOIO 33J1a4€l0 € 3MCHBIIICHHS
3aTpat Ha OMAJICHHA Ta TOBHICTIO HOBA CUCTEMA LUPKYJISILIT HOBITPSL.

[licns BUBYEHHS BXIJHUX JAaHUX OYJO MPUHUHATO PIIIEHHS PO3POOUTH
CIIPOIICHY CUCTeMY sika O 1o ¢yHKIIoOHaMYy OyJjia 30JM)KEeHa 0 TEIUIUIN I STOTO
IMOKOJIIHHS aJI€ 3 aKL[EHTOM Ha MaJINi OFOKET.

Po3pobrnena cxema aBTomMaTH3allli CKJIaIaeThCs 3 TAKUX KOHTYPIB:

— PEryJitoBaHHS TEMIIEpATypU Ta BOJIOTOCTI MOBITPS;

— PETyJIFOBaHHS BOJIOTOCTI TPYHTY;

— PEeryJIIOBaHHS OCBITJIEHOCTI,;

— pEryJItOBaHHS PIBHS B EMHOCTI JJIs TTOJIUBY;

— PETyJIFOBaHHS PIBHS B EMHOCTI ISl 3BOJIOKEHHS;

— pEeryJitoBaHHS PIBHS B EMHOCTI JJIsl KOHIIEHTPOBAHOI'O PO3UYHHY;
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KoHTyp perymtoBaHHs TeMIEpaTypH MOBITPS

Temnepatypa BuMiproeThesi aatunkom temmnepatypu nositps OBEH IITB100
(mo3. la, 16) 3 yHipiKOBaHUM BHXIJTHUM CUTHAJIOM MOCTIMHOTO cTpymy 4-20 MA, AKHii
nojaeTbes 10 koHtpoiuiepa Modicon M340, e mporpamuo o0poonsieTbes. Kepyrouunii
CUTHAJ 3 KOHTpoJiepa MocTymnae Ha enektponpuoau belimo LM230A (mo3. 7a, 76)
BCTAHOBJICHI HA BEHTUWISIIHHUX 3aCIOHKAaX.

KoHTyp perystoBaHHs BOJIOTOCTI MOBITPS

Bosoricts moBiTpst BUMIpIOEThCS naTurkoM Bostorocti mositpst OBEH IITB100
(mmo3. 1a, 10) 3 yHi(pikoBaHUM CUTHAJIOM IOCTIHHOTO CTpyMY 4-20 MA, KU TTOTA€THCS
1o koHtposuiepa Modicon M340, ne nporpamHo 00po06asieTbes. Kepyrounii curuan 3
KOHTpOJIJIEpa MOCTYIA€E Ha EJNEeKTpO-MarHiTHUM myckad (rmo3. KM1), sxuil BMukae
Hacoc JJIs 0/1a4i BOJU 3 Pe3€pByapy 3BOJIOKECHHS.

KonTyp perymtoBaHHsI BOJIOTOCTI TPYHTY

B koHTpoepi mporpaMHo 3a/1aHo po3KJiaj MmoymBy Temuil. Kepyrounii curnain
3 KOHTpOJUIepa MOCTyIa€ Ha €JIeKTpOo-MarHiTHUM myckad (mo3. KM2), skuii BMHUKae
HACOC JUIS MT0/1a4i BOJIU 3 Pe3epByapy MOJIUBY.

KoHTyp KOHTPOJIIO A0aBaHHS )KUBUJILHOTO PO3YMHY B pe3€pByap IMOJIUBY.

B xoHTpoOsepi mporpaMHO 3a7aHO PO3KIIaa AOAaBaHHS KUBUJIBHOTO PO3YHMHY B
pesepByap nonuBy. Kepyroumii curHaa 3 KOHTpoJiepa IOCTyNae Ha
enexkrpomarHiTHui ki1anan GAMA EP-20B (mo3. 10a).

KouTyp perymtoBaHHs TeMIIEpaTypy B €EMHOCTI AJIs TIOJIUBY:

Temneparypa BuMiproeTbest naraukoM temrepatrypu JTCO035M-U (mo3. 6a) 3
YH1()IKOBAHUM BUXIJTHUM CUTHAJIOM MOCTIMHOTO cTpyMmy 4-20 MA, sIKUii MOAAETHCS 10
koHTposuiepa Modicon M340, ne mporpamHo oOpoOiseTbes. Kepyrounit curnan 3
KOHTpOJIepa MOCTYTa€e Ha TEH JAJIsl HarpiBy BOJM pO3TAIlIOBAaHUM B pe3epByapi MOJIUBY.

KoHTyp perymtoBaHHs piBHSI B €EMHOCTI J1JIsl IOJIUBY:

PiBenr BuMiproetbest natuukoM piBHa J[C.2 (mo3. 2a, 20) curHam 3 sSKOTO
HAJIXOJIUTh Ha JUCKPETHI BXoau KoHTposuiepa Modicon M340, ne mnporpamHo
00pobusieTbesi. Kepyroumii curHan 3 KOHTpOJUIepa MOCTYMae Ha eIeKTPO-MarHi THHMA

kinanan GAMA EP-20B (1o3. 8a).
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KoHTyp perystoBaHHs piBHS B EMHOCTI JIJISl 3BOJIOKEHHS:

PiBens BumiproeThes natarkom piBHs JIC.2 (mo3. 8a) curHan 3 SKOro HaAXOAUTh

Ha JUCKpPETHI BXoau KoHTpoyepa Modicon M340, me mporpamMHO 0OpOOISETHCS.

Kepyrouuii curnan 3 KOHTpoJuiepa MOCTyIa€e Ha eJEeKTpo-MarHiTHui kinanan GAMA

EP-20B (mo3. 9a).

KoHTyp KOHTpOJIS PiBHS B €MHOCTI JIsl KOHIIEHTPOBAHOT'O PO3YMHY:

PiBenr BuMiproetrbest natuukoM piBHA JC.2 (mo3. 5a, 50) curHam 3 gKoro

HAJXOUTh HA TUCKPETHI BX0au KoHTposuiepa Modicon M340.

2.3. Cnenudikaiis 3aco6iB aBTomMaTH3anii

Ta6muig 2.9 — Crnenudikariis 3aco01B aBTOMaTH3AITI.

Ne |  Nemos. 3a Micue HaiimenyBanHs 1 TeXHIUHA
Tun, Mapka | Kctb| Bupo6Hux
/0 CXEMOIO | BCTAHOBJIEHHSI|  XapaKTepUCTHKa BUPOOY
JlaTuuk TamnepaTtypu Ta
1 la 3a Miciem . BOTOTOCH S NTB100 | 2 | OBEH
16 yHI1()IKOBAaHUM BUXITHUM
curHaiioM 4-20MA.
2 | 220,48, 1 5 cnewm Jlarauk pisHa JIC.2 5 | OBEH
5a, 50 KOHAYKTOMETPUYHHM
Jatuuk Temnepartypu 3
3 6a 3a MmicreM yHi()IKOBaHUM BUXITHUM JATCO35MU 1 OBEH
curHajoM 4-20MA.
Enexrponpusig Belimo
4 7a, 70 3a Micrem LF230 3 yniikoBanum LF230 2 Belimo
BUXIAHAM cUTHAIOM 4-20MA.
5 8a, 9a, 10a 3a micuem Enextpo-MarHiTHUH KianaH EP-20B 3 GAMA
6 Mll\;[1\3/l2, 3a micuem Enexrpo-aBuryn W21 3 WEG
7 11a,116, 3a Micrem JlaMm oCBITIIEHHSA E40 SON-T
1In,11n
. I'opuanmii ELR HS5-I- Phoenix
8 | KMI, KM2 Ha mwmi HamiBnpoBiHUKoBU myckad |  SC-230AC 2 Contact
9 KNI[gﬂ/IéMél Ha muTi Enextpo-mMarHiTHUN mycKay I16P-21 3 Mixkpon
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Po3zain 3. [IpoekTHe KOMIIOHYBAHHSI IPOMMCJIOBOIO JIOTIYHOT0 KOHTpOJIepa

(IVIK) Ta cxeMHu MiAKJIIOYEHHSA

3.1 HpOGKTHe KOMIIOHYBAHHHA MPOMHCJI0OBOIO JIOTiYHOT0 KOHTpOJIEpa

(TLTK)

[Tig yac BukoHaHHS KBadidikaliifHOT poOOTH, Micisi BUOOPY TEXHIUHUX 3aC001B

Ta BU3HAYECHHS TEXHIYHOTO 3aBJaHHA 6y.]IO CKOMIIOHOBAHO HaCTyrIHi ImapamMecTpu

koHTpoJepa. Ha pucynky 3.1 HaBeeHO KOH(DIrypyBaHHsS KOHTpOJIepa B IPOrpaMHOMY

3abe3neunnHHi Unity Pro.

Ta6muis 3.1 — Bubpani moaymi ast [IJIK M340

[To3Ha4yeHHs1 MOTYIst K-cTb HaiimenyBaHHsI MOyJIs XapakTepucThuKa MOIYJIs

XBP 0400 1 [aci 4 micus

CPS 2000 1 Moysb )KUBJICHHS 100...240VAC, 20

P34 1000 1 [Iponiecopuunii MOmyINb

DDI 1602 1 JAMCKpETHHH BXLIHHH Ha 16 xanaiis
MOJTYJTh

DDO 1612 1 HletcrpeTHIi Buxiii Ha 16 xananis
MOJTYJTh

AMI 0810 1 AHAJIOrOBHH BXLIHHH Ha 8 xananis
MOJYJIb

Hn

Pucynox 3.1 — KomnonyBanHsi KoHTposiepa B iporpamHomy nakeTi Unity Pro

CPS 2000 (pucynok 3.1.2): neHTpanbHUl IpoLecop KUl OyB CTBOPEHU IS

CUCTEM SIK1 MOTPEOYIOTh MIBUIKOI 0OpPOOKHU JaHUX.
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Ta6mus 3.2 — Xapakrepuctuku CPU316

CPU 316
Hanpyra >xuBnenns 24 B
[Tam’s1Th 4096 xOaiiT
Po6Goua mam'sith 3584 kbaiiT
- IHTEerpoBaHa 256 xkOauT

Yac 06pobku mporecopa

- JUTs OITOBHIX OTeparii 0.12 mck

- JUISL OTIepalliii 3i CJI0BaMu 0,25 Mck

DDI 1602 (pucynox 3.1.3) Moaynb BBEJAEHHS JTUCKPETHUX CHUTHAJIIB
MPU3HAYCHUUN TEPETBOPIOBATH BXIJAHIM JHUCKPETHI CHUTHAJIM KOHTpoOJiepa Ha
BHYTPIIIHI JIOT14YHI CUTHAJIH.

Mopynb cKlIalaeTbcsl 3 CBITJIONIONIB 1HAMKAINT CTaHIB BXIJHHMX JIAHITIOTIB,
YEPBOHOTO 1HMKATOPA BIIMOB 1 MOMUJIOK Ta PO3EMY JIJIsl YCTAHOBKH (PPOHTAIBHOTO
3€JIHyBaya 3aKpPUTOTO 3aXUCHOIO KPHUIIKOIO.

Tabmuus 3.3 — Xapakrepuctuku DDI 1602

DDI 1602
K-cTb BXOiB 16
DpoHTAJTLHUI 3€THYBAY 20-nonrocHUM
Bxigna Hampyra =24B
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Pucynok 3.2 — Cxema miakmouenss g0 DDI 1602
DDO 1612 (pucynok 3.1.4) nmpu3HaueHU# Jis1 BUBOJY JUCKPETHUX CHUTHAJIIB
KOHTpoJiepa. Jlo BUXOJIB MIAKIIOYAIOTHCS BHUKOHABYlI MPHUCTPOI Ta i KOMyTalliHI
araparu.
Mopynb cKllafaeTbcsl 3 CBITJIONIONIB 1HJIMKAI CTaHIB BXIJAHUX JIAHI[IOTIB,
YEpBOHOTO 1HIUKATOPA BIAMOB 1 MMOMUJIOK Ta PO3EMY JUIsl YCTAHOBKHU (DPOHTAIBHOTO
3€IHyBava 3aKpUTOr0 3aXUCHOI KPUIIKOKO.

Tabmuug 3.4 — Xapakrepuctuku DDO 1602

DDO 1602
K-cTb BXOmIB 16
DpoHTAIBHNUH 3€IHYBAY 20-nontocHuM
Hampyra xuBnenns =24B
3axXuCT BT KOPOTKOTO 3aMUKAHHS Enexrponna
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Pucynok 3.3 — Cxema miakmrouenss g0 DDO 1602
AMI 0810 (pucyHok 3.1.5) Moayp BBOJly aHAJIOTOBUX CUTHAIIIB IPU3HAYEHU N
JUISL  aHAJIOro-IIM(POBOTO TMEPETBOPEHHS CUTHATIB Ta (OpMyBaHHS IUGPOBUX
BEITUYMH.
Jlo MOy MiAKJIIOYAIOTHCS JATYUKH 3 YHI(DIKOBAHUM BUXITHUM €JICKTPUIHUM

CUTHAJIOM Hampyru abo CTpyMy, TEpPMOMETPH OTOPY, TEPMOIIAPH.

Hustraton

Tha tarminal DIOCK CONNACLION ana tha Sansor wiring are as follows

1Y Il —FSF———5
coma | (2} E:::') _V: i 4 \\,J_‘. s,

" o & Vollage sirent wilng
P (‘3 ‘) Com1
m (s —t i = Loap mpply
= {7 4% A TN @O M O—
(5} — hdd .—LL gt 2w
Cam2 k:/ (_:.)d via i T_ y |
v 10 ) et
(< (1“) Comy  Eatnng Ba Curment seraor wiring
n Gj Py

(“-‘) (2) ne
Fomd @') :T i
Mo 2
- 19 Com3
o D

) = (-‘_l. ) | e
Comtl (.‘.') —
o’ (23] | ve

/::_ (i) Caom?”

nr ka'-) —
= (27)
(28) —t
—
Vix s pole g o channe x
COMX POk Input for channel x, COMY are connecied 10gether weemalky
= CUTRNt reading ression = npat

Channal O votage senace
Chwaararsezl Y 2-wve cutrant sensoe

Pucynok 3.4 — Cxema nmiakatoueHass AMI 0810
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3.2 3araanHa cxeMma nmigkiarouYenHd gataukis Ta BM go IIVIK

Ha mpunmunosiii cxemi migkimtoueHHs natdukiB Ta BM go TIJIK xonTypy
PETYIIOBaHHS TEMIIEPATypPH Ta BOJOTOCTI MOBITPS B TEIUIMIII BUKOPUCTaHI HACTYIIHI
€JIEMEHTH:

— aBTOMAaTH4YHI BHMHKaul 3 3axuctoM mo ctpymy: QF1-QF5 — mana momaui
YKUBJICHHS HA OJIOKU KUBJIEHHs, aHai3atopu pH Monoka Ta Mmoayib xuBieHHs [TJIK;

— Onok >xuBneHHs: BXK1 — nnst KUBIEHHS JaTYMKIB, €IEKTPOMHEBMATUYHUX
MEePEeTBOPIOBAYIB Ta MOJYJIB IUCKpeTHHX BxofAiB Ta BuxofiB [1JIK mocriitHoIO
Hanpyroro 24 B.

Ha npunmnunosiii cxemi miakitodeHHsa natuukiB Ta BM po ITHJIK mporecy
NPUTOTYBaHHS 3aTOpPy NpPH BUPOOHUIITBI IMMBA BHUKOPHUCTAHA Taka HyMepalls
IIPOBITHUKIB:

— 800-813: mpoBiAHUKY 3 3MIHHUM CTPYMOM;

—900-903: npoBITHUKH 3 TOCTIMHUM CTPYMOM;

— 100-105: mpoBigHUKH 3 BUMIPIOBAIPHIM CUTHAJIOM BiJ] TaTYUKIB;

— 200-208: mpoBiAHUKY 3 CUTHAJIOM YTIPaBIiHHS;

— 0800: TpOBITHUKY 3 THEBMATHYHUM CUTHAJIOM JKUBJICHHS;

—0200-0202: mpoBiAHUKY 3 THEBMATHYHAM CUTHAJIOM yTPaBIiHHS.
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3.3 Po3miupeHi cxeMH MiIKJII0YEHHS 1JIs1 OKPEMOI0 KOHTYPY

KouTyp perymntoBanHsi TeMIepaTypy Ta BOJIOTOCTI MOBITPS B TEIUIHII

4

Q )

_— T

/
e

T L

1234 5 6

o g
T
Feryomaros
Perymonaos

[Ths
Lo il o Ll

Ha mumi @@

M40

mas
T —
EOM

Pucynok 3.5 — @yHKIiioHaIbHA CX€Ma aBTOMAaTH3allll KOHTYpPY peryJIrOBaHHs

TeMIepaTypy Ta BOJOTOCTI MOBITPSI B TEILIUIII
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BMX DI 1602
NTB 160

200 vy oun[}—l0Ld @
T - JJ—@-

@
| &
901@@

Pucynox 3.6 — I[IpunnunoBa po3imupena cxema mijkintouernns qaturka [ITB100

710 MOIyJisA quckpeTHux BxoaiB BMX DDI 1602

BMX DDO 1602 KM1

@ 204 903

égi 03
20 902

SF1

220B

3 4 807

Pucynok 3.7 — IIpuHIuoBa po3imupeHa cxema MmiKIioueHHs] MarHiTHOTO ITycKaa J0

MoayJist AucKkpeTHUX BuxoAiB BMX DDO 16
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Po3aina 4. Onuc BcTaHOBJIGHHA TEXHIYHHUX 32C00iB
Hatuuk Temneparypu ATCO035M-U (pucyHnok 4.1) ocHallieHUM BUCOKOTOYHUM
HOPMYIOUHUM TIEPETBOPIOBAYEM Ta MPU3HAYCHUN I HETIEPEPBHOTO BUMIPIOBAHHS Ta
NEePETBOPEHHS 3HA4YCHb TEMIIEPATypH PIJKUX PEUOBUH B YHI(PIKOBaHUN BUXITHUIN

curai 4...20 MA.

Pucynok 4.1 — 1 Jatuuk temnepatypu JTCO35M-U
JlaTuMK CKJIaIaeThes 3 MEPBUHHOTO NMEPETBOPIOBAYA, IEPEXOASUOIO B 3aXUCHY
apMartypy, Ta BOYJOBaHOIO B KOMYTalliliHy TOJIOBKY HOPMYIOUOTO MEpPETBOpIOBaya
(pucynok 4.2)
KomyTariiiHa rojoBKa CKJIaJa€eThCs 3 KOPIYCY, KPUIIKK Ta IPOTOBOIO BBOJY.
Komyramiiina rojgoBka Moxe OyTH IJIaCTUKOBOIO 200 METaJIEBOIO.
UyTnuBuid €JeMEeHT B 3aJ€KHOCTI BiJ Jllalla30Hy BUMIPIOBAHHS TeMIIepaTypu

Moske Oytu BukoHanuii sk TC a6o TII.
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Pucynok 4.2 — Enementu gatunka temneparypu ATCO35M-U1U

Ha pucynky 4.3 306paxeno radaputai po3mipu JTCO35M-U.

Ha manomy kpeclieHHi sike J0JaHO 10 KBamidikaiiiiHoi poOOTH 300pakeHo
MOHTa JIJaTYMKa TEMIIEPATypy B pe3epByapi BOIM It HOMUBY Terutnii. [Ipu MoHTax1
JaT4MKa HEOOXIJHO 3a0e3Me4YUTH KOHTaK 2/3 JOBXKMHU 3apyplOBaHOi YaCTUHU 3
BHUMIPIOBAHUM CEPEJOBUILEM. NPU LIbOMY 3aHYPIOEThCSI YaCTMHA JAaTYMKa MOBHHHA
PO3TAIIOBYBATHCA TEPHEHIUKYISIPHO a00 MiJ TOCTPUM KYyTOM B HAMNPSAMKY DPYXY

MMOTOKY BUMIPIOBAHOTO CEPEIOBHUIIA ITI0 300pakeHO Ha pucyHKy 4.4 ta 4.5..

a5 "L_ Mg=~ h—
l-l,;

Pucynok 4.3 — I'abapuTthi po3mipu natumka temmnepatypu JJTC035M-U
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Pucynox 4.5 — MoHTax garunka Ha 0OEKTI
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Pozain 5. Onuc cneniajabHOro nporpamMHoro 3adesnedenss aias IJIK

( Mo4arok ) e
HET @ aa

HETL

yck M1, M

Bkn. asuryH
M1, M2

Per.
TeMmneparypu
B Tennuui

HeT aa
ac > 5 xs.

—

Per.
BONOrocTi
8 Tennuui

Pucynok 5.1 — Anroputm s [TJIK

3a npeacTaBICHUM AIrOPUTMOM Bi10yBaeThest mporpamysans [1JIK.

AJITOPUTM MpaIftoe TaKUM YHHOM:

1) 3amyckaroThCsl IBUTYHU BEHTHIIAIIIT,

2) BinOyBa€eThcsi BUMIPIOBAHHS TEMITEPATYPH B TEIUIHUIL;

3) 3rigHo 3 OTpUMaHMMH 3HAYCHHSIMH TEMIIEPATypd KOHTPOJIEP BHKOHYE
pEryJIFOBaHHS MOIal0YU CUTHAJ HAa BUKOHABY1 MEXaH13MHU 3aCJIOHOK BEHTHJISIIIT;

4) BMuKa€eThCs TaliMep B 5 XBHJIMH IMiCIIsA 4OT0 IIporpaMma ije Jai;

5) BinOyBa€eThcsi BUMIpIOBaHHS BOJOTOCTI MOBITPSI B TEIUIHUII;
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6) 3rifHO 3 OTPUMAaHWMHU 3HAYEHHSMH BOJIOTOCTI KOHTPOJIEP BHUKOHYE
pETyJIOBaHHS HUIAXOM BKJIIOYEHHSI Hacoca mojaadi BOAU Ha (POPCYHKU 3BOJIOKEHHS
MOBITPS;

7) BmukaeTbcs TaliMep B S5 XBHJIMH IICNIS 4YOro Iporpamma ine nam; &)
[IporpaMmMa MOYMHAETHCS CIIOYATKY.

Jlns HamucaHHS MporpamMu OyJI0 CTBOPEHHO 3MiHHI MPHUBS3aHI JO BXOJIB Ta
BUXOJIiB KOHTpOJIepa 0 SKUX MiJETHAHO JAaTYMK Ta BUKOHABYI MEXaHi3MH.

B Tabmumi 5.1 3aHeceHO 3MiHHI, SIKI BUKOPHUCTOBYIOTBCS TIiJ] Yac HANMCaHHS
IIpOTrpaMu /ISl pEeTYJTIOBAHHS MiKPOKJIiMaTy B TETUIHIII.

Taomung 5.1 — 3miaal [TJIK

IM’st 3MIHHOI Anpeca HaitmenyBanHs

Tt %W0.1.0 TeMmneparypa B TEIUIHUII

Mt %W0.1.1 Bosoricts B Teruui

yAY; %W0.1.2 [To3wu1tist 3aCJIOHKH BX1JTHOTO MOBITPS
Zvh %W0.1.3 ITo3wuItist 3aCIIOHKH BUX1JTHOTO MOBITPS
VM1 %0Q0.3.0 BenTunarop BXiIHOTO MOBITPSI
VM2 %00.3.1 BeHTuasTOp BUX1HOTO MOBITPSI
NM3 %0Q0.3.2 Hacoc 3B0oJ105keHHS TOBITPS
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Po3zaisn 6. Po3poOka JiloanHO-MaIIMHHOTO iHTep(elicy onepaTopa TEXHOJI0Ta
6.1 Ilepenik BXiTHUX Ta BUXiAHUX curHaJdiB Ta Janux SCADA/HMI
Jlucnneitna MHEMOCXeMa YIPaBIiHHS MIKPOKJIIMATOM B TEIUIHIII pO3po0IieHa B

nporpamiomy 3a0e3nedenHi Citect SCADA.

Jlnst cTtBOpeHHsI TpaidHOi YACTUHU TMPOEKTy, TOOTO JIFOAMHO-MAIIMHHOTO
inTepdeiicy SCADA Vijeo Citect BUKOPUCTOBY€EThCA penakTop rpadiku. Y pepakropi
rpadiku CTBOPIOIOTHCS Ta PEAryrThCs Taki 00’ €KTH :

— rpadiuHi CTOpIHKH (CTpaHUIBI, pages): AMCIUICHHI BikHa 3 TrpapiyHUMHU
eJIeMEHTaMU Ta aHIMaIlI€lo;

— 1abJoHM CTOPiHOK (mwabmoHbl, Templates): mabmonu 3 rpapryHUMU
JIEMEHTaMH Ta aHIMaIll€10, IO BUKOPUCTOBYIOTHCS SIK OCHOBA JIJIsi CTOPIHOK;

— cumBosid (00pa3el, Symbol): HaOip rpadiuHUX €JEMEHTIB 10 3rpyHoBaHi
pazoMm g 0araTopa3oBOro0 BUKOPUCTAHHS B SKOCTI TOTOBOTO O10J10T€YHOTO
rpadivyHOr0 KOMIIOHEHTY;

— mkuHu (mkuHbl, Genies): HaOlp rpadiyHUX €JIEMEHTIB 3 aHIMaIll€lo, IO
MOXYTh OyTH OaraTopa3oBO BUKOPUCTAHI SK TOTOBHI aHIMOBaHUUN O0107110TECUHUI
KOMITOHEHT (rpadiuHa GQyHKIis);

— cynep mxunu (cynep Jxxunbl, Super Genies): cneniaabHUN BU CTOPIHKY, 1110
BUKOPUCTOBYETHCS Y SKOCTI CITUBAIOUMX J1aJIOTOBUX BIKOH YCEepEeANH1 JIXKHHIB,;

Ha pucynky 6.1.1 300paxHi BikHa iporpammu Vijeo Citect

['padiuna nigcucrema y Vijeo Citect 6a3yeThCsl Ha MPECTABICHH] IUCTUICHHUX
BIKOH Yy BHIJISiZII CTOPIHOK. ['padpiuHi CTOPIHKH CTBOPIOIOTHCSA Ha 0asi 1malJoHy, 110
O3Hauye JJIsi CTOPIHKHU:

— PO3MIpH BIKHA;

— KoJip (poHy CTOPIHKH;

— MOBEJIIHKY BIKHA CTOPIHKH 32 3aMOBUYCHHSIM;

— MOKe Matu BOyZ0BaHi rpadivHi eJIEMEHTH Ta aHIMaIlio;

3mict rpadiunux cropiHok Vijeo Citect HamOBHIOETbCS TpadiuHUMHU
erneMeHTaMu. BoHM po3MIITyIOTECS PO3POOHUKOM Ha CTOPIHII Ta HAJIAIITOBYIOTHCS Ha

eTamni po3poO0KH, BUKOPUCTOBYIOUM pefnakTtop rpadiku. ['padivni eneMeHTH MOXYTb

42



OyTH CTaTUYHUMH, SIKI HE 3MIHIOIOTh CBOI BJIACTMBOCTI, Ta JUHAMIYHUMH, OJHA a0o

JeK1JIbKa BIIACTUBOCTE SIKUX 3aJICKUTh BiJ 3HAUYEHHS 3MIHHHUX a00 pe3yIbTaTy BUPa3iB.

W Pepaxrop rpadmxy Citect - [HMIOthe
M npsexa Bua Obrexter Texcr N
g Hoews. Ctrl+n E>

ETX

3akpoiTe
Haimn...

CoxparmTe

. HMIOther - lNposoasmk Citect
Dain Bua WncTpymentor  Cnpaexa

Pucynok 6.1 — Bikna nporpamuoro 3ade3nedenss Vijeo Citect

[HMIOther S D) 8 ele®=) Hosif
CNmMcoK NpoexTos Coaepyanioe CTpamub! Crparua OTHena
o Mon npoexTel A 77 Cosaare Hoeyro crpauy D CO3AaTh HOBYIO rPadHUEcKyI0
% Example — CTPSHMLY HCNONBIYA
: i, = e B :P'ocessmdyswoup npeaos i wabnow, Cnpaexa
= SG1_iFace Wabnom
1561 JTune CO3A8Tb CBOF WAGA0H AN MCNONLICEAIA B
™ 1Shutdown KSYECTBS OCHOBS! ANS NOAOGHBIX
~ 1splash rpadeecii CTpaleal.
~ Alarm Obpas y
> Disabled db | Cosaars nosssi omeon ana obrextos,
-5 KOTOPbIE YSCTO HCNOMLIYIOTCA.
" Hardware R —
Aot
<o CO3AATE HOBBHT ANOHH ANA rpynn obvexTos,
KOTOpbie 1metoT obune aTpnbyTel.
Cynepaxosst
& CO3AATL HOBLET CYNEPANIIM, KOTOPLST MOXET
GbiTb AOCTYNEH BO BPEMA HCNONHEHNA,

Crpamua T LWabnom T Cmeon T Axomn T Cynepaxasst
Crparua; NpoexT: Mpeas. npocn: oK
[ HMIOther ¥ Brmowms
Sonee|

Bci 3MiHHI 110 BUKOPHUCTOBYBAJUCS B PO3POOIII MHEMOCXEMHU HABEACHO B

Tabnui 6.1.

Tadomurg 6.1 — 3MiuHI

MiH. Makec.
Im’sa Mis. Make. 3HaueHHs 3HAYCHHS
3MIHHOTO Anpeca BUXI1JHE BUXI1JTHE B B Tun nagux
Tera 3HAYEHHS 3HAYEHHS OIVHULISX OIVHULISX
BUMIPY BUMIpY
Tt %WO0.1.0 0 10000 0 100 INT
Mt %WO0.1.1 0 10000 0 100 INT
v %WO0.1.2 0 10000 0 100 INT
Zvh %WO0.1.3 0 10000 0 100 INT
VM1 %00.3.0 0 1 0 1 BOOL
VM2 %0Q0.3.1 0 1 0 1 BOOL
NM3 %0Q0.3.2 0 1 0 1 BOOL
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6.2 Bineokaapu nucrnuieiiHoi MHEMOCXeMH oniepaTopa

Jucnneiitna MHEMOcXeMa NpOLEeCy YIPaBIIHHA MIKPOKJIIMAaTy B TEIUIMLI
JI03BOJISIE OTIEPATOPY KOHTPOIIOBATH MPOXODKEHHS TEXHOJIOTIYHOTO TMPOIeCy Ta 3a
noTpeOu poOUTH yIPABIAIOUH JIii 100 ABUTYHIB BHTHIIAILI.

Jlucnneiina MHEMOCXEeMa YIPaBIIiHHS MIKPOKIIMATOM B TEIUIULII 300pakeHa Ha

PUCYHKY 6.2.

3 pesepsyapy 38OMIOXeHHA |

24°C
80%

Pucynok 6.2 — JlucnneiitHa MHEMOCXeMa YIaBJI1HHA MIKPOKJIIMATOM B TETUTUIII
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BucHoBku

B kBamidikamiiiHiii poOOTI PO3MIIAHYTO PO3POOKYy CHCTEMU aBTOMAaTH3aIll
MIKpPOKJIIMaTy B TEIUIHULIL.

[Tpupo3po0biii cucTteMu aBTOMaTH3aIlli MIKPOKIIMATy B TEIUIMIl BUKOPHCTAHO
CyuacHi 3aco0u aBTOMAaTH3aIlii Ta MPOMHUCIOBUMN JOTTYHUN KOHTPOJIEP.

[Ipu aBTOMaTH3AIlT MIKPOKJIIMATy B TEIUINII BUOPAHO MIPOMUCIOBUM JIOTTUHUI
kouTposep (ITJIK) Schneider Electric M340. ucmieiiHa MHeMOcXxema YHaBIiHHSA
TEMIIEPATypOI0 Ta BOJIOTICTIO TOBITPS B TEIUIMI PO3pOOIIsIacs B MPOrPaMHOMY
3abe3neuenHi Citect SCADA 2015.

Omxe, ciiayrodd 3 po3poOieHoi kBamiikaiiitHoi poOOTH, MOXXHA 3pOOUTH
CIIyIOUMi BHCHOBOK, IO aBTOMATH3AIlisl YMPABIIHHS MIKPOKJIIMATOM B TEILUIUII
CIIPOIILY€E Ta MOKpAIIy€e MPOIEC KyJIbTUBYBAHHS POCIUH, IPU3BOIUTH /10 30UIbIIIEHHS

MpUOYTKY 3aBASKHU MIJBUILEHHI POCTY, CKOPOUYE Yac KyJIbTHUBYBaHHS.
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