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CIIUCOK CKOPOYEHb

AC (anrn. Alternating current) — 3MIHHHI CTPYM.

DC (anru. Direct current) — nocTiiiHui cTpyMm.

DFU (anra. Device Firmware Update) — ckuanHs 10 3aBOJCHKHX HaJIAIITyBaHb.

FBD (aurn. Functional Block Diagram) — MoBa nporpamyBaHHsI 32 JJOIOMOT OO
JIOTIYHUX €JIEMEHTIB 1 peJIeitHOT JIOTIKH.

HMI (anrn. Human-Machine Interface) — nronuuHo-MammHHMA iHTEpdEric.

HTML (anrn. HyperText Markup Language) — MoBa po3MITKH TOKYMEHTIB JJIsi
neperssiy BeOCTOPIHOK

SCADA (anrn. Supervisory Control And Data Acquisition) — aucrneTdepchke
yOpaBIiHHA 1 301p 1aHUX

ACKOE — aBTOMaTH30BaHa CUCTEMA KOMEPIIIHHOTO OOJIIKY €IeKTPOSHEePTii

ACY — apTOoMaTr30BaHa cucTemMa yrpaBiiHHS

KBITiA — KOHTPOIBLHO-BUMIPIOBAJIbHI MIPUJIAIA 1 ABTOMATHKA

[TJIK — mporpamMoBaHuii JOTTYHUN KOHTPOJIEP

PK — pinko-kpucramigyauii

CYM — naBau nignopy MeMOpaHHUN

T3 — TexHiyHa 3a71a4ya

TII — TeXHOJOTTYHMI TIPOILIeC



BCTYII

AkTyanbHicTb TemMu. CyyacHUUM CBIT BHCYBAa€ CBOi CTaHJApPTH 1 BHUMOTH JO
BupoOHuLTBa. Kommanii, sIKI HE BIPOBAIKYIOTb AaBTOMATHU3ALII0 TEXHOJOTTYHUX
MPOILIECIB 1 BMOCKOHAJIICHHS, PU3UKYIOTh OMUHUTHUCS B ayTcaiaepax. OIHUM 13 KIIFOUOBUX
(bakTOpiB TEXHOJOTIYHOTO MPOPUBY B MPOMHUCIOBOCTI CTajl0 3MEHIICHHS BIUIUBY
JIIOJICEKOTO (PaKTOPy Ta BIPOBAIKEHHS aBTOMATU30BAHUX CUCTEM YIPABIIHHS. 3aBISKU
iM 3HU3MIIAaCs COOIBAPTICTh MPOYKITi, 301IBIIUBCS 00CST 1 IKICTh TPOYKIIii, 1110, B CBOIO
yepry, Npu3Beio J0 301JIbIIEHHS IPUOYTKY.

ABtoMatuzoBaHa cuctemMa kepyBaHHsS (ACY) — 1e cucrtema, sika MIHIMI3Y€
noTpedy BTpPyYaHHS B MPOIIEC, BUKOPUCTOBYIOUU pEJICHHY JOTiKy abo KOMaH.IH,
HaIllMCaHl Ha CIeLiai30oBaHlii MOBI IpOrpamyBaHHS, ISl KEpPyBaHHS BHKOHABUMMU
MeXaH13MaMHu.

[IpoTe npulOyTOK — HE €AWHA pylIidHA CUJa HAIIOro cycnuibcTBa. ChOroJHI, B
yMOBaxX BIMHHM, TOCTPO CTOiThb NHUTAaHHS BHWBE3CHHS 3€pHAa 3a KOPJOH. Mopchkuit
TPAHCIIOPT 3IUIIAETHCS HAN3PYUHIIITUM CIIOCOO0M, ajie 3apa3 11l MOKIIUBICTh OOMEKeHa
1 MOXXe B3araji 3HUKHYTH. Y 3B'S3Ky 3 IIMM Bce OUIBIIOr0 3HAa4YeHHsS HaOyBarOTh
MIEPEBE3CHHS 3epHA PIYKOBUMH CyJIHAMH, 3aJ13HUIICIO Ta aBTOTpaHCopToM. OHAK i
yac HaBaHTAXEHHS BUHUKAE cepio3Ha MpoljeMa — MEepeBaHTAXKEHHs, O0COOJIMBO 1€
aKTyaJbHO JIJII aBTOMOOUTHHOTO TPAHCIIOPTY, /i€ HaBITh HE3HAYHE MEPEBUINCHHS Baru
TATHE 32 CO00I0 mTpadu.

Ha eneBaropax, Hampukiaj, SIKIIO BaroH MEpeBaHTAXXEHUH, HOro MOTPIOHO
pPO3BaHTAXyBaTH 1 3HOBY 3aBaHTaXyBaTH. lle mpu3BOAUTH 10 HEMOTPIOHOI BUTpATH
najyBa Ta BTPATH Yacy, AKUU € HaJ3BUYAHHO I[IHHUM.

Tomy OyJi0 BHpIIIEHO CTBOPUTU MOOLTLHUN 36pHOHABAHTAXKYBAY, SIKUM J103BOJISE
TOYHO 3aBaHTAKyBaTH aBTOMOOLIl UM BaroHH, a TaKOX 3a0MpaTd 3€pHO 3 CHIIOCIB Ta
CKJIQJICBKUX MPUMIIIEHb CEPEIHIX Ta MAJIUX TOCIOIapPCTB.

Meta po3poOku: ['0JOBHUM 3aBIaHHSM JAHOTO IPOEKTY € po3poOKa CHCTEMH

aBTOMATHU30BAHOTO 3aBAHTAXEHHS HEOOXiTHOI KITBKOCTI 3€pHA 3 METOI0 MPUCKOPEHHS



IpolieCy HAaBaHTAXEHHS, a TAKOXK MiHIMI3allli HMOBIPHOCTI BHHUKHEHHS [TEPEBAHTAXKEHb
a00 HeI0BaHTaKEHb.

00'exT BUBUYeHHs: [Ipoiiec yrpaBiIiHHS 3aBaHTaXKEHHSIM 3€pHA.

IIpeamer BuBYeHHsi: CucTema YNpaBliHHSA MHEBMAaTUYHOTO HaBaHTaXyBayda
3epHa, 0 0a3yEeThCs HA BXKE ICHYIOUMX KOHTpOJIEpax.

OcHOBHUMH 3aBJaHHAMH IlOCJ]il[)KeHHSI €:

. MPOBECTH aHali3 METOMIB TPAHCIOPTYBaHHS 3€pHAa Ta BHSIBJICHHS IX
HEOJIKIB;

. IPOBECTH OOIPYHTYBaHHS Ta BUOIP YCTaTKyBaHHS KOMIIOHEHTIB PO3POOKY;

. CTBOPEHHSI CHCTeMH 300py HE0OX11HO1 1H(opmarii;

. po3poOKa MPOrpaMHOro 3abe3MeueHHsl Il KepyBaHHS IMHEBMAaTUYHHUM

TPaHCIIOPTEPOM.



1. AHAJIITUYHA YACTHHA

1.1 JlocaigzkeHHs MeTOAiB NMepeBe3eHHs 3epHa

JUis TpaHCHOPTYBAaHHS 3€pHA HAa MaJMX BIJCTaHSIX BUKOPUCTOBYIOTHCS TpU
OCHOBHI TUITM MIPUCTPOIB: KOHBEEPH, €1€BATOPH (HOPIi) Ta THEBMAaTUYH1 HABAHTAXyBaul.
[[lo6 oOpaTu HaliKpammuii BapiaHT, HEOOX1THO JIETAIbHO 03HAMOMHTHCS 3 KOKHUM 13 IIUX
MPUCTPOIB, iX PI3HOBUIAMH, a TAKOX MMPOAHANI3YBaTH IXHI MepeBaru Ta HEIOJIKH.
[TouHnemMo 3 KOHBEEPIB, SIKI MOAUISIOTHCS HA TBUHTOBI (ITHEKOBI), CTPIYKOBI, POJIUKOBI,
BiOpaIriiiii Ta mIacCTHHYACTI, CKPEOKOBI.

[IIHekoBi KOHBeepu (TBUHTOBI) — 1€ TPAHCHOPTHI CHUCTEMH, SKi 3/aTHI
3a0€3MeYyl0Th 3aKpUTE TMEPEeMIIIeHHSI 3€pHa Yy TOPHU30HTAIBHOMY Ta HAXWUJICHOMY
nosioxkeHHl (o 60°). BoHM 3acTOCOBYIOTBCA B CHUTyallisiX, KOJU TMOTPiOHO
TPAHCIOPTYBATH BEJIMKI OOCATH CUIyYHX MaTEpialliB y MEKax OJHOTO TEXHOJOTTYHOTO
nporecy. [IIHekn miaxoaarh sl MEPEeMIlIeHHS CUTTKUX, MUAJIOMOIOHUX 1 TTOPOIITKOBUX
MatepianiB. BoHu 3a0e3neuyroTh TpaHCHIOPTYBaHHS MaTepiamiB Ha BiAcTaHb g0 S0
METpIB MO TOPU30HTAJI Ta A0 15 MeTpiB 1Mo BepTUKai, 3 MpoAyKTUBHICTIO 10 190 T/rox.

JliameTp miHeka sik mpaBuiio ctaHoBUTH Big 100 1o 600 mm, a yactoTa 06epTaHHS
— Big 10 mo 120 oOeptiB 3a xBwiMHYy. OJHaK IITHEKHM HE PEKOMEHIYETHCS
BUKOPHUCTOBYBATH IS IEPEMIIIICHHS JIMITKUX, BUCOKOAOpa3MBHUX MaTepialiiB ado TakuX,
[0 MalOTh BIACTUBICTh YIIUIbHIOBATHUC.

['BUHTOB1 KOHBEEPH TAKOX MOXKYTh BUKOHYBAaTH (DYHKII1T Y)KUBUIILHUKIB, J103aTOPIB
abo 3MimryBauiB. JlJig 3MillyBaHHS MaTepiaiiB 3aCTOCOBYIOTHCS AU(EPEHIIHI IIIHEKH,
Jie TBUHTH JIBOX CYMDKHUX MEXaH13MIB 00€pTalOThCS B MPOTUIICKHI CTOPOHH.

VY CcuIbCHKOTrOCIIOAAPChKIN Taly3l IIHEKOBl TPAHCIOPTEPU 3aCTOCOBYIOTH IS
TepeBaHTAKEHHs 3€pHA 3 BAHTAXIBOK a00 3ePHOBO3IB y CXOBHMINA. [XHil MpuUBiL MOKe
3MIICHIOBATUCS €IEKTPOMOTOPOM, MEXaHI13MOM B1100pYy MOTY>KHOCTI TpakTopa ado /IBC.
CrerianizoBaHi IIHEKH 3 MaJIUM J1aMETPOM YacTO BUKOPUCTOBYIOTHCS JJIsl 3aTIOBHEHHS
3epHOM ciBaiok. [lomiOHI TPHUCTPOi 3a3BUYAil HA3MBAIOTH "OJIBIICBUMH ITHEKAMH',

HE3BA)KaKO4YM Ha 1XHE IMPU3HAYCHH.



OCHOBHMMHU TlepeBaraMu 'BUHTOBUX KOHBEEPIB €:

. MPOCTOTA KOHCTPYKIIIT Ta JIETKICTh TEXHIYHOTO OOCITYyTrOBYBaHHS;

. KOMITAKTHICTh, SIKIIIO 3PIBHIOBATH 3 1HIIMMH TPAHCIIOPTHUMH MPUCTPOSIMU
(HampuKJIaa, CTPIYKOBUMM Ta IUJJACTUHYACTUMHU KOHBEEpAMHM) 3  aHAJIOTIYHOIO
POy KTUBHICTIO;

. FePMETHYHICTb, 10 JO3BOJISIE TPAHCIOPTYBATH TapsAyl, MUIONOAIOHI a0o
TOKCHUYHI MaTepiaiu;

. MOKJIUBICTh 3pYYHOTO TPOMI>KHOTO PO3BAHTAKEHHS.

Cepen HelOT1KIB TBUHTOBUX KOHBEEPIB BapTO BiA3HAYUTHU:

. 3HAYHE CTUPaHHS Ta MOAPIOHEHHS MaTepialiB;
. BHCOKY €HEpro3aTpaTHICTh;
. IIIBUIKE 3HOIITYBAHHS ’0JI00a Ta TBUHTA.

[1IHekoBHIA(TBUHTOBHIA) KOHBEEP 300paskeHo Ha puc.l.l.

L eabapumna = L max + 300...600mm.

Lmox £ 20 M

Momop-pedykmop
L miwe nampy6ramu | Ha aublip 3amosHuKa.

CmardapmHi napamempu:

AiameTp WHeka,D=400MM.

Kpok wHeky, P=400mm.

ToslWKHa meTany nepa Big 5 40 10MM.

Pucynok 1.1 — I1IlHeKoBHI(TrBUHTOBHIT) KOHBEED

PonukoBuii KOHBeep — 1€ TPAHCHOPTYBAJIBHUN MPHUCTPIH, y SKOMY Tpy3U
(MOOJMHOKI YM B Tapi) MEPEeMIIIYIOThCS 3a JOMOMOTOI POJIMKIB, PO3TalllOBAaHUX Ha
JIOCUTh KOPOTKIN BiACTaH1 APYT BiA Apyry. Tak sk 1ed TUIl KOHBeepa HE MpU3HAUCHUN
JUIS TIEPEMIILIEHHS HEYTTAKOBAHOT'O 3€pHA, JETAJIbHUN Oro PO3IJIsij HE € NOLUIbHUM.

CrpiukoBHil KOHBEEp — 1€ MEXaHIYHUN NPUCTPI AN TpPaHCHOPTYBAaHHSA

BaHTaXIB, 1[0 BUKOPUCTOBYE PyXOMY CTPIUKYy K poOouunii enemeHT. CTpiuka 3a3BUYA
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BUTOTOBJISIETbCA 3 PI3HUX MaTepiaiiB, TakuX SK Tyma, TKaHMHa abo MeTan, 1
NepPEeMIIIAEThCS M0 posIKax abo 6apadanax. Takuil KOHBEEP MIUPOKO BUKOPUCTOBYETHCS
B PI3HUX Tally34X, 30KpeMa B TPOMHUCIIOBOCTI, TIPHUYIM CTIpaBi, Ha CKJIaJaX 1 B TOPrOBUX
TOYKaX JJIs MEePEMIIEHHs MaTepialliB, IPOAYKTIB UM TOBAapiB Ha KOPOTKI ab0 cepeqHi
BIJICTaHI.

KoMnoHeHTH CTpiyKOBOTO KOHBEEpa BKIIOYAIOTh: KOHBEEPHY CTPIUKY, MPUBOJ,
pamy 3 pOJIMKOBUMH ONIOPaMH, & TAKOK HABAHTAXKYBAJIbHUM 1 HATATYIOUUA OpUCTPId. A
TaKOX, Ha CTPIYKOBUX KOHBEEpPAX BCTAHOBIIOIOTHCS CTPIYKOBI BIIOBIIOBAdYl, OYHUCHO-
3aBaHTaXyBaJIbHI MEXaHI3MU Ta 1HIII JOTOMIXKHI €JIEMEHTH.

[IpuBoJ CTPIUKOBOrO KOHBEEPA BKIIOYAE EIEKTPOABUTYH, PEIYKTOP, 3'€IHYBaJIbHI
My TH, TATBMO Ta TMpUBOHUN OapabaH (abo kinbka OapabaHiB). [CHYIOTh pi3HI CXeMU
MIPUBO/IIB 3QJIKHO BiJl KUIBKOCTI Ta MICIsl po3TairyBaHHsi OapabOaniB. Pama xoHBeepa
oOJnaHaHa )KOPCTKUMU 200 MAPHIPHO-TIIBICHUMH POJIMKOBUMHU OTIOPAMH.

3aBaHTaXyBaJIbHUI MPUCTPI Mae popMy IpHiiMarouoi BOPOHKH 3 HAIPSIMHUMU
OopTamu U1 KEepyBaHHsS TMOTOKOM Matepiany. HaTsoxkHuii mpuctpiii siBise coboro
OapabaHHy eJeKTpOJICOIIKY.

Y Bua0OyBHIN TPOMHMCIOBOCTI JJIsI TPAHCHOPTYBAaHHS KPYIHHUX MIHEpaliB 3
Kap'epiB Ha MmiaAdOMax BUKOPHUCTOBYIOTbCSI CTPIUKOBI KOHBeepH. [lOTYyXHICTbH
enexkTpoABUryHiB mpuBoaa — Bij 1200 go 3000 kBT, iX MpoAyKTUBHICTh MOXKE JIOCATATH
6000 T/ron, mmpuHa KoHBeepa cTaHOBUTH 1600-2000 mm. 3arasoM NpoayKTUBHICTH
TaKUX KOHBeepiB Moxe aocsaratu 30 THC. T/TOJ, TOBXKUHA OJHOTO KOHBEEPA BaAPIIOETHCS
B1J1 KiJTbKOX MeTpiB /10 10—15 kM, a MakCUMaIbHUM KyT HAXWITy 3a3BUYail HE TIEPEBUIITYE
16-18°.

CkpeOKOBHIT KOHBEEp — II€ MEXaHI3M ISl TPAHCTIOPTYBAHHS MaTepialliB, IO
CKJIQJIA€ThCSI 3 PYXOMO1 CTPIUKH a0 JIAHIIIOTa, Ha SIKIM KPIMUIATHCS CKpeOKH a00 JIOMATKHU.
i enremMeHTH PyXalOThCS MO KaHAIY 1 MEPEMIIIYIOTh CUIIKI MaTepiaiu, pyay, ByTriULIsd,
[IUTAaK, CHUPOBHHY Ta IHIN BaHTaXl HAa HEBEJIMKI BIJCTaHI a00 TiJ MEBHUM KYTOM.
CkpeOKOB1 KOHBEEPU BUKOPUCTOBYIOTHCS B IPOMUCIOBOCTI, B TOMY YHCIII HA IIaXTaX, B
METAIYyPriiHUX BHUPOOHUITBAX 1 HAa COPTYBAIbHUX JIHIAX [UIs1  e()EeKTHBHOTO

TPaHCIIOPTYBaHHS MaTepiaiB.
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[lepecyBaHHsl JaHUIOTIB 3a0€3ME€UYETHCSI TOTYKHUM €JIEKTPUYHHM MOTOP-
PELYKTOPOM.

Ileft TMN KOHBEEpa MOKE€ BUKOPUCTOBYBAaTHCS B PI3HHMX YMOBAaX €KCIUTyaTallii.
3aBASKM BUTOTOBJIEHHIO 31 3HOCOCTIMKHMX 1 JOBTOBIYHHUX MarepiajiiB, CKpeOKOBHUI
KOHBeep 3a0e3neuye cTadliibHy Ta 0e3nepediifHy poOOoTy IPOTATOM TPHUBAJIOTO MEPioy.

BiOpauiiinuii KOHBEEp — L€ THUI TPAHCHOPTEPHOro OOJaJHAHHS, SKHUM
BUKOPHUCTOBYE BIOpaLllitHI KOJTMBAHHS JUIsl IEPEMIIICHHS MaTepianiB. BiH ckianaeTses 3
pobouoi muatdgopmu abo JNaHIOra, MO 3A1MCHIOE BIOpaliiHI PyXH, 3aBISIKH YOMY
BAaHTaX MEPEMILTYEThCA 10 MOBEpXHi. BiOpaliiiiHi KOHBEEPH YacTO 3aCTOCOBYIOTHCS JUISI
TPaHCTIOPTYBAHHS CUINKUX a00 APIOHWUX MaTepialliB, TAKUX SIK MICOK, 3€pHO, IIIAaK a0o
MeTaJjeBl IeTajl, y PI3HUX Taly3siX, BKIIOUAOUU Xap4yoBy, XIMIUHY, (hapMalleBTUUHY Ta
TIpHUY0A00YBHY MPOMUCIIOBICTD.

[InacTuHyaTHii KOHBEEp — 1€ THUIl TPAHCIOPTEPHOro OOJAAHAHHS, IO
CKJIQIa€ThCS 3 TUIACTUHYACTOI CTPIUKH, SIKa BUKOPHCTOBYETHCS JIsi TPAHCTIOPTYBaHHS
BaHTaxiB. lleil TUnm KOHBeepa Mae cepito 3'€IHaHMX MDK €000 MeTaneBux abo
MJIACTUKOBUX TUTACTHH, IO PyXalOThCS MO HampsMHUX. [ImacTuHYATI KOHBEEpH 37aTHI
MEePEeBO3UTH BEJIMKI BaHTaXI1, Takl SK yNaKOBKU, ACPEBHHA, METaJEBl JeTajl, a TaKOX
3aCTOCOBYIOTBCSL JIJISl MEPEMIIIEHHS Ba)XKUX 1 BEJIMKUX MarepiaiiB. BoHHM mMpoxo
BUKOPHUCTOBYIOTHCSI B TPOMUCIIOBUX, Oy IBEIIbHUX 1 CKJIQJICBKUX ITpoliecax, /e MOTPiOHO
TPAHCIIOPTYBATH BaHTaX1 3 BEJIMKOIO Baroro abo HeCTaHAAPTHUMHU PO3MIPaMH.

KirouoBi mepeBaru IIacTMHYATOrO KOHBEEPA: MOKJIIMBICTH TPAHCHOPTYBATU
abpa3vBHI T1IPHUYI MaTepialiv M0 KPUBOJIHIHHUX TPAEKTOPISAX 3 3aKPYTICHHIMHU MaJIOro
paaiycy; 3HHKEHA KUIBKICTh OIOp JJIA TEPEMIIICHHS 1 3HMKEHA €HEePTrOCIOKUBAHICTh
MOPIBHSAHO 31 CKPeOKOBUMH KOHBEEPAMU; MOXKIIUBICTh YCTAHOBKH JJOJJaATKOBUX MPUBO/IB,
K1 JJAaIOTh 3MOTY 301JIBIITUTH JOBXHUHY CTPIYKH KOHBEEPA.

KirouoBumMHu  HeloOMiKaMU  BB@XKA€ThCS BHCOKA METAJIOEMHICTh, CKJIAJHA
KOHCTPYKI[IIO TUIACTUHYATOTO IMOJOTHA, CKJIAJHOLI MPU OYMIIEHHI JIMIKOI Ta BOJOTO1
TPHUYOT TOPOJIH, a TAKOXK JieopMarlis TUTACTUH M1 Yac €KCIUTyaTallii, o B CBOIO Yepry
MO>K€ IMPU3BOJIUTH IO PO3CUTIAHHS IPIOHUX (PpaKIIiii.

[TnacTuHyaTHii KOHBEep 300paxkeHo Ha puc. 1.2.
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Pucynox 1.2 - Ilmactunuactuii KoHBeep: 1 — moxmia Cexilis; 2 — J0/1aTKOBa

onopa; 3 — HacTuil; 4 — MPUBIJHA CTaHLIS; S — HATSXKHA CTaHLIA; 6 — OYHKep.

EneBarop — sBiisie c00010 MalMHy AJ11 0€3yMUHHOTO MIANOMY CUITyYUX BaHTaXIB
y BepTUKaIbHOMY abo KpyTtomoxwioMy (moHan 60°) HanmpsiMKy 1O TOPH30HTY 3a
JIOTIOMOT'O0 KOBIIIIB, SIK1 3aKPITJIEH] Yepe3 PiBHI MPOMIXKKHA HA CTPIYIIL.

BukopucTtoBytoTh pi3HI THUIIHM €JI€BaTOPIB: KOBIIOBI, TOJUYHI Ta JIIOJIBKOBI.
KoHcTpyKIlis eneBaTropa BKItOYA€ B ceOe TATOBHI OpraH, 1[0 MOXe OyTH IpeACTaBICHUM
JIBOMa JIaHLIOraMu abo0 CTPIUKOI0, 0 SKHUX 1] €IHAaHHI TPAHCHOPTHI €MHOCTI.
be3kineunuii TAroBUM opraH oOBHBAa€ 3aKpIMJIeHI Ha METaJIeBId KOHCTPYKIlli MPUBOJIHI
Ta HATSDKHI €JIEMEHTH, TaKi SIK 31pouku abo OapabaHH.

['py3u 3aBaHTaXXyIOTbCA B €EMHOCTI €JI€BaTOPa Yepe3 HUKHIO YACTUHY — YEPEBUK,
Ky BOHM MOTPAIUIAIOTH Yepe3 MOXUIIMI JIOTOK. Po3BaHTakeHHA B1AOYBA€ThCS MiJ 4ac
POXO/KEHHS KOBILIB Yepe3 BEpXHi 31pouku abo OapabaHu, KOJIM BaHTaX MOJAETHCS JI0
PO3BaHTaXyBaJILHOTO TaTpyOKa 1 Jaii rmepeMilnyeTbesi B OyHKep a0o 1HII TPaHCHIOPTHI
3aco0u.

[To3a THM € 00€3BOMHIOIOYI €JIEBATOPH, B SIKUX MiJ Yac MiIHOMY 3BOJOKEHUX
BaHTaXIB, B KOBILIaX BUJAJSAETHCS BOJA YEPE3 CHELialIbHI OTBOPH.

KoBI110Bi e1eBaTOpH BUKOPUCTOBYIOTHCS TS MiIHOMY BaHTaKiB BEPTHKAIBHO a00

iAoMY TI1J BETUKUM HaxujioM (roHaj 60°) cumydnx BaHTaXXiB, TAKUX K ITUJIOMNO110HI,
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3€pHUCTI Ta IMMaTKOBI MaTepianu. [lonnyH1 Ta TIOIBKOBI €J1eBaTOPH BUKOPHUCTOBYIOTHCS
JUISL TAMOMY BaHTaXIB BEPTUKAIBHO (HANPUKIAM, JETajeH, SIIHUKIB) 3 MPOMIXKHUM
3aBaHTAKEHHSAM 1 po3BaHTaXeHHsIM. KOBIIOBI eneBaTopu 3aCTOCOBYIOThCS Ha
NIJIPUEMCTBAX PI3HOMAHITHUX Tally3ed MNPOMHUCIOBOCTI, Ha CKJaaax, Oazax Ta B
Mara3uHax, TOJ1 K MOJIMYH1 ¥ JIFOJIbKOBI 4YaCTO BUKOPHUCTOBYIOTHCS SIK PYyXOMi CTENaxk1
JU1s1 30epiranHs BUpOOiB.

BepTukanbauii CTpiuKOBU KOBIIOBUH efieBaTOp 300paxeHo Ha puc. 1.3.

Pucynok 1.3 - BepTukanbHuil CTpIYKOBUI KOBIIOBUH eneBaTop: | — TATOBHiA
opraH; 2 — KiBuI, 3 — mnOpuBOAHUN OapabaH; 4 — rajapMa; 5 — MOPUBOA;, 6 —
pO3BaHTAXyBaJbHUN MaTpyOOK; 7 — IMUHJIETh HaTATa4da; § — 3aBaHTAXKyBAJIbHUN
naTpyoox.

[Tonuunuit enepatop (puc. 1.4, a) — 11e MEXaHI13M ISl TPAHCTIOPTYBAHHS CHUITKHX
ab0 BEJMKMX BaHTaXIB, IO BUKOPHUCTOBYE JIAHLIOTHM 3 MPUKPIIUICHUMU A0 HHUX
MOJIMIIMU-3aXOTUICHHAMHU. LI monuIi migHIMarTh Martepiajl Mo BEPTHKAJIBHIN oOci,
MPOXOISIYM Yepe3 Pi3Hi 3ipouku (TATOBI 1 HATSDKHI), SKI 3a0€3MeUy0Th PyX JaHITIOTA.
3aBaHTaXEHHSI B1IOYBA€ThCS HA HIDKHIM YacTHUHI elieBaTopa, a pPO3BaHTAKEHHS — B
BEPXHIH, IPU YOMY BAaHTAK BUBAHTAXYETHCS IUITXOM MEPEKUIAaHHS MOMUIh. [lommani
eJIeBaTOpPU YacTO BUKOPHUCTOBYIOTHCS HJIsl TEPEMIIICHHS 3€pHA, KOPMIB Ta IHIIUX

MMOI10HMX BaHTAXIB.
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JIronbkoBwmit eneBatop (puc. 1.4, 6) — 1e TUIT MEXaHI3MY JJIs TPAHCIOPTYBAHHS
MaTepianiB, SIKWA BUKOPUCTOBYE PYXOMI JIFOJIbKM 200 KOIIMKH, IO IMiJIHIMAIOTHCA IO
BEPTUKAILHOMY KaHaily. JIIOMbKM 3aKkpiluieHl Ha JIAHIIOTY a0 CTajleBOMy Tpoci 1
MEePEMIIIYIOThCSA 3a JIOMOMOIOK TATOBHX 31po4yok abo OapabaniB. Takuii eneBaTop
MpPU3HAYEHUN IS TPAHCIOPTYBAaHHS CHUIIKMX MarepiajiiB, TaKUX SK BYTLUIA, 3€pPHO,
LIEMEHT TOIII0, & TAKOX BEJIMKUX BAHTAXIB, SIKI MOKHA TIOMICTUTH B JIIOJIbKHU.

3aBaHTaXXEHHSI MaTEPIaIiB Y JIIOJIBKHU 3A1HCHIOEThCA BpyUYHY a00 aBTOMAaTH4YHO, a
PO3BAHTAKEHHS — 4Yepe3 BEpXHiIM abo HIKHIA PO3BAHTAXYBAJIbHUI MaTPyOOK.
JIt0TBKOBI €7eBaTOPHU YacTO BUKOPHCTOBYIOTHCS B IAXTaX, HAa €JIeBAaTOpax i B 1HIIHMX
ray3six Jisl BEPTHKAIBHOTO TPAHCIIOPTYBAHHS BAXKKUX a00 CUITyUHX BaHTaXIB.

BepTukanbHi IBOXJIAHIIOTOBI €JIeBaTOPU 300pakeHo Ha puc. 1.4.

727,

%

NN \\ NN

777 7 //,

Pucynok 1.4 - CxemMu BEpTUKAIBHUX JIBOXJIAHIIOTOBUX €J1€BATOPIB I IITYYHUX
BAHTAXXIB: a — IOJHUYHOI0; O — JIIOJIEYHOTO.

[IHeBMaTHUHMI HaBaHTaXXyBad (ITHEBMAaTUYHHUI TpPAaHCIOPTEpP, MHEBMATHYHHIA
KOHBEEP) — OJMH 3 HaWYHIBEPCAIBHIIINX THUIIB OOJAJHAHHS, SKUH BUKOPHUCTOBYE
CTHCHYTE MOBITPS JIJIs IEPEMIILIEHHS MaTepialiB, TAKUX SIK 3€PHO, CUITY4i MaTepiaiu, abo

1HII IPOJYKTH, Yepe3 TpyOu 4M KaHalli B CHCTeMaX TPaHCMOpTyBaHHA. BiH mpairtoe Ha
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OCHOBI ITHEBMAaTHUYHOI'O TPAHCIIOPTY, /1€ CTUCHEHE MOBITPS JOMOMAarae rnepeMiilyBaTH
MaTtepiany Ha 3Ha4Hi BijcTaHi. el TMn HaBaHTa)kyBaya 4acTO BUKOPUCTOBYETHCS B
CUTBCHKOMY TOCHOJIAPCTBI, MPOMUCIOBOCTI Ta B PI3HUX JOTICTUYHHUX Ipollecax s
3pYYHOCTI 1 €()eKTUBHOCTI EPEBE3CHHS BAHTAXIB Y CKJIaJHUX YMOBAX.

[THeBMaTH4HI HaBaHTaXXyBadl 3100yJM IIUPOKE MOIIMPEHHS B PIZHUX TalTy3siX
CBITOBOi €KOHOMIiKH. OILIHIOIYM €KOHOMIYHI MOKAa3HWKU Ta BUPOOHUYUNA TMOTEHIIAI
PI3HOMaHITHUX MEXaHI3MiB TPAHCIOPTYBAHHS MPOAYKIIii, TIJIPUEMII 3 KOKHUM pazoM
yacTiime oOWparoTh MHEBMATHYHI HABaHTaXyBadl Juisl onTUMIi3amii  poOOTH
CLTBCHKOTOCTIOAAPCHKUX 1 BAHTAKOTIEPEBAHTAKYBATBHUX M1APUEMCTB.

3a mpuHIUIIOM (POpPMYBaHHS CIPSMOBAHOTO TMOBITPSHOTO MOTOKY PO3PI3HSIOTH
JIBa THITH TaKUX BHPOOIB:

BcMmokTyBanbHO-HarHiTanbHl ~ MHEBMAaTW4YHI  HABaHTaXyBadl — 1€ THI
MMHEBMATHYHUX HABAaHTAXXyBadiB, SKI MPAIIOIOTH 32 MPUHIIMIIOM CTBOPEHHS PI3HMII
TUCKY JUIsl IEPEMIIIEHHs] MaTepialy. BoHM OcHallleHl BOMa OCHOBHUMU €JI€MEHTaMMU:
BCMOKTYBJIBHUM 1 HarHITaJIbHUM TPYOONPOBOIaMHU.

o BcMokTyBanpHMIA IPOIIEC: MaTepiall BECMOKTYEThCS uepe3 TpyOy abo mutaHr,
JIe CTBOPIOEThCSI HETaTUBHUM THCK, SKWWA JO3BOJIAE «BOWpaTH» Marepian 13
3aBAHTAKYBAJIBHOI 30HH.

o HaruitanpHuii mporiec: micis TOro sIK Matepial MOTpaIvisie B CHUCTEMY,
NOBITPS TOJAETHCA T1J BUCOKMM THUCKOM, IIO IMEPEHOCUTh HOro B 3aJaHy TOYKY
PO3BAHTAKEHHS.

[le#t TN HaBaHTaXXyBayiB YaCTO BUKOPUCTOBYIOTh JJISl IEPEMIIIECHHS CUITYYHUX 200
3epHHUCTUX MaTepiajiB, TAaKUX K 3€pPHO, BYTULIsA, OOpOIIHO, IIeMEeHT. BoHU epeKkTuBHI
JUTSI TPAHCTIOPTYBAHHSI HAa BEJIMKI BIJICTaHI Ta B YMOBaX 0OMEKEHOTO MTPOCTOPY.

HarnitaneHi NHEBMAaTHYHI HaBaHTaXyBaul — 1€ THIN ITHEBMaTHYHUX
HABAHTAXXYBayiB, y SKUX MaTepiajl MEepPEeMIIIyeEThCS 3a JOMOMOIOI0 TOBITPS, IO
MOJIA€ThCS MiJ BHUCOKAM THCKOM. BOHM TpaiiooTh 3a NPUHIUIOM CTBOPEHHS
HAJIJTUIITKOBOT'O TUCKY, SKUW HarHiTa€ MoBiTPS y TpyOOmpoBia abo IIJIaHT, Yepe3 sIKUM

MaTepiall mepeMilly€eThCs 3 OJJHOTO MICLA Ha 1HIIIE.
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VY Takux cuctemax Marepiall MOJA€ThCS B TMOTIK MOBITPS, IO PYyXa€ThCA IO
TpyOOmnpoBOJax 0 MICL po3BaHTa)KeHHs. HarHitaibHi MHEBMATHYHI HABAHTaXKyBadl
BUKOPUCTOBYIOTHCS JJII TPAHCIOPTYBAHHS CHUIIKUX MaTepiaiiB Ha BIJIHOCHO KOPOTKI
BIJICTaHI, 4YacTO JJIsl 3aBaHTAXXEHHS Ta PO3BAHTAKEHHSI KOHTEIHEPIB, CHJIOCIB 200 1HILUX
emHocTel. Bonu mobpe miaxoasath st 00poOKu Jierkux abo ApiOHUX MaTepialliB, TAKUX
K TIOPOILKH, 3€pHO 200 JPiOHMI MICOK.

[THeBMOHaBaHTa)XyBaul MOAUISIIOTHCA Ha JBI TPYIU 32 METOJAOM BCTAHOBJICHHS:

o [lepecyBH1 THEBMOHABaHTaXyBayl — LI PUCTPOi MOXKYTh 3MIHIOBATH CBOE
MICIIe PO3TalllyBaHHS 3aJIe)KHO BiJ MOTPeOH, IO Ja€ 3MOTY BUKOPHCTOBYBATH iX Ha
pI3HUX JUIAHKax abo JJisi pi3HUX 3aBlaHb. BOHM OcCHallleHI KoJiecamMu a0o0 IHIIMMU
3acob0amMu TIepeMiIeHHS.

° Crarionapsi MTHEBMOHABAaHTaXKyBaul — jigl HaBaHTAXXyBayl
BCTAHOBIIIOIOTHCSI HA TEBHOMY MICIIi 1 BUKOPUCTOBYIOTHCS MJII TPAHCIOPTYBAaHHS
MaTepiaiaiB B MeKax KOHKPETHOI AUISHKKA ab0 BUPOOHWYOro mpoiiecy. Boru € OiibIm
CTaOUTbHUMM 1 HQJAIMHUMHU JIJ11 BAKOHAHHS TPUBAJIUX OIEpalliil Ha OJIHIM JIOKaIlii.

[THeBMOHaBaHTa)KyBau 3epHa — II€ CIICHIANII30BaHUI arperar, po3poOaeHui aJis
3aBaHTAKEHHS 3ePHOBUX KYIBTYp. MOro KOHCTPYKIiSl BKIIOYA€ iHKEHEpHi pilllcHH,
CIIPSIMOBaH1 Ha OMTUMI3AIlII0 BCIX €TaIliB MePEBAJIKH:

[IneBMOHaBaHTa)KyBad 3€pHA BKJIOYA€ 1HXKEHEPHI PIIIEHHS, CHOPSIMOBaHI Ha
ONTUMI3AIlII0 BCIX €TalliB MePEeBaJIKK, TAKUX SIK:

o 3aBaHTakeHHS — €(EKTUBHE BBEJCHHS 3€pHA B CHUCTEMY 3a JIOIIOMOTOIO
CHellaIbHUX 3aBaHTAXYBAJIbHUX TPYyOONpOBOAIB a00 MUIAHTIB, IO 3a0e3MeuyroTh
MiIHIMaJIbHI BTPATH Ta MOIIKOXKCHHS MaTepiay.

o TpancnoptyBanHs — oOpradizamis Mojadl 3epHa 3a JIOIOMOTOIO
MOBITPSHOTO MOTOKY, IO TO3BOJISIE 3A1HCHIOBATH MOTO TIEPEMIITIICHHS Ha BEJIUKI BiZICTaH1
3 BUCOKOIO IPOAYKTHUBHICTIO.

o Po3BantaxeHHss — 3a0e3meueHHs] TOUHOTO Ta MIBHAKOTO BUBAHTa)KCHHS
3epHa B OTP1OHI EMHOCTI, TaKi sIK CHJIocH a00 TPaHCTIOPTYBaIbHI 3aC00H, 3 MOKIIUBICTIO

aBTOMATUYHOI'O0 KOHTPOJIIO MPOLECY.
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o KoHnTposns 3a mpouecamMu — BUKOPUCTaHHSI aBTOMATHU30BaHUX CUCTEM IS
MOHITOPHUHTY 1 PETYJIFOBaHHS MapaMeTpiB, TAKUX AK MIBUAKICTb TPAHCIIOPTYBAHHS, TUCK
MOBITPS Ta KIJIKICTh MaTepiaiy, M0 MOJAETHCS.

o Eneproz0epesxkeHHss —  onTumiszailii  €HEProCHOXKMBAHHS  IUIIXOM
BUKOPUCTaHHA €()EKTUBHUX KOMIIPECOPIB, HACOCIB 1 BEHTUJISATOPIB Uil 3a0€3MeUeHHS
MIHIMQJIBHUX BUTPAT €HEPrii MPH BUCOKINA MPOyKTUBHOCTI.

L1 pilueHHs CpUsSIOTh 3HUKEHHIO BUTPAT, MIABULIEHHIO €PEKTUBHOCTI Ta O€3MEKU

pu poOOTI 3 3EPHOM.

1.2 Orjsx npUCTPOiB ABTOMATHKHU B TPAHCNIOPTEPAax 3epHa

ABTOMaTHKa B TPUCTPOSX TPAHCHOPTYBAHHS 3€pHAa BUKOPUCTOBYETHCS IS
3a0e3mne4eHHs] e(PEeKTUBHOIO Ta 0€3MEeYHOr0 TPAHCIIOPTYBAHHS MaTepially, a TaKOX IS
aBTOMaTH3allli BCIX MPOIIECIB, MOB'I3aHUX 3 YMPABIIHHIM 1 MOHITOPUHTOM POOOTH
TpaHcnopTepiB. Bona Bkitouae B ceOe pI3HOMAHITHI MNPUCTPOi Ta CUCTEMH, IO
3a0e3Meuyl0Th KOHTPOJIb, PETYJIIOBAaHHS Ta YIPaBIIHHSA TapamMeTpamMu poOOTH
TPaHCIIOPTEPIB 3€pHA.

VY 3epHonepepoOHiii raimysi, 30KpeMa Ha eJieBaTopax, 3aCTOCOBYIOThCS JaBayl, Taki
X SIK 1 Ha KoHBeepax. L{i mpucTpoi KOHTPOIIOIOTH MIBUIKICTh CTPIUKU TPAHCIIOpTEpa Ta
MOXYTh CHUTHAJII3yBaTH TIpO aBapiliHl CHTyarlli, Taki $SK OOpUB CTpIUKH abo
NepeBaHTAXEHHS TPAHCIIOPTYBAIBLHOTO 00J1aJHaHHs. TakoX, Ha KOHBEEPAX MOHTYIOThCS
aBapiiiHa kHomka «CTom», OOpUBY JaHIIOTa, AaBadi OOepTiB, MIAHNOpY. Y HOPISAX
BCTAHOBJIIOETHCS J]JaBay CXO/y CTPIYKHM 3aMiCTh JJaBada oOpuBY. J101aTKOBO MOXKYTh OyTH
BCTAHOBJICH] KIHIIEBUKH JIJIS1 BIAKPUBAHHS KPHUIIOK.

JlaBauoM IIBUAKOCTI 3a3BWYail € CTaHAApTHUN IHAYKTUBHUN  JaBad,
pO3TaIllOBaHUM HA HATSDKHIN CTaHIIi, 1JI1 TOTO 100 KOHTPOJIIOBATH BIJICYTHICTh OOPUBY
JaHIIOTa Ta/a00 SKIO KOHBEEP KEPYETHCS YACTOTHUM MEPETBOPIOBAYEM CIIOCTEPITaTh 3a
IIBUJIKICTIO OOepTaHHS.

Jlatuuk O0OpWBY JIaHIIOTa BCTAHOBIIOETHCS SIK JIOJAATKOBUU €JIEMEHT JUIs

I1ABUIICHHSA PiBHA O€3MEKH y pa3i HeCTIpaIlOBaHHs JaBaya IIBUIKOCTI. 3a3BUYail BIH Ma€
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MEXaHIYHy YacTHHYy, fKa 3a JOMOMOTOI0 JIOTIATKM B3a€EMOJIE 3 €MHICHUM abo
IHAYKTUBHHUM JIJaBayeM.

3a TumoM JnaBadya OOpUBY MOXe OyTM BHKOHaHUM 1 JaBad MIANOpYy, 3
BUKOPUCTAHHSAM €MHICHOTO a00 1HAYKTHMBHOIO JaBaya, ad0 y BUIJIAAI MEMOpPaHHOTO

naBava. Haitnommpenimmm memOopanaum € CYM-1, sikuit 300paxeHo Ha puc. 1.5.

Pucynok 1.5 — Mem6pannuit napau CYM-1

3a cBoeto cyTTio CYM € cTaHIapTHOIO KHOMKOIO, 10 Ma€ MEMOpaHHE TTOKPUTTSL.
3epHo M1/ BIUTMBOM CBO€T MacH JIaBUTh Ha MEMOpaHy, 1110, B CBOIO Yepry, po3MUKae abo
3aMHUKa€ KOHTAKTH (3T1HO 3 TEXHIYHUMH BUMOTaMHU).

JlaBau cXoay CTpIUKH — 1€ MPUCTPIN, SKUA BUKOPHUCTOBYETHCS JJISI BUSBJICHHS
3MIIEHHs a00 3CYBY CTPIYKH 3 poOO0YO0i TpaekTopii. 3a3BUYail BiH MpaIlO€ HA OCHOBI
IHAYKTUBHOTO 200 €MHICHOTO MPHUHIIMITY, pEaryloyd Ha 3MiHY ii MOJO0XKEHHs BIAHOCHO
BCTAHOBJICHUX JaTuyWKiB a00 HaOJIMKEHHS CTPIYKKM 10 Kopmycy. Takuil aaTdyuk
3a0e3medye CBOEYacHE CIIOBIMIESHHS PO BIAXUIICHHS CTPIUKH, 110 JO3BOJISIE 3aMO0ITTH 11
MOIIKO/KEHHIO 200 3yNMUHIT POOOTH 00J1aTHAHHS.

Y  sKkocTI TpuianiB, 110 BUMIPIOIOTE TEMIEPATypy BUKOPUCTOBYIOTHCS
NepEeTBOPIOBAYl TeMIIEpaTypH, HAIPUKJIIA]] BUMIPIOBAJILHHM MEepEeTBOPIOBAY TEMIIEPaTypH

SITRANS TF2, sikuit 300paxenuit Ha puc. 1.6.
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Pucynox 1.6 — BumiproBanbauii meperBoproBau temmeparypu SITRANS TF2

3acTOCOBY€EThCS ISl 1HAMKAIT Ta KOHTPOJIO BUMIPSHOI TEeMIEpaTypu B 30HI
yctaHoBkU. SITRANS TF2 — 1ie TemniepaTypHuii BUMipIOBaJIbHUN MPUCTPIN, IKUN Ma€e
KUJIbKa BaXKJIMBUX OCOOJIMBOCTEH:

° JIBa BapiaHTH KOHCTPYKIIIi: OCbOBUM Ta pajiajJbHUM, 110 J1a€ MOKJIUBICTh
BUOOPY HANOIBII MXO/IAII0T BEPCii B 3aJI€KHOCTI BiJl YMOB €KCILTyaTallli Ta BUMOT JI0
TOYHOCT1 BUMIPIOBaHb.

o Bucoxka touHicTh: mpuiaja 3abe3nedye TOUYHE BUMIPIOBAHHS TeMIIEpaTypH,
110 pOOUTH WOTO 17I€ATbHUM JIJIs1 TPOMUCIIOBUX 3aCTOCYBaHb.

o [Mupoxwuit nianazon remneparyp: SITRANS TF2 moske BUKOPHCTOBYBATHUCH
JUIST BUMIPIOBAHHS TeMIeEpaTypu B IUpokoMy aiamaszoHi (Bixg -50 mo +200 ° C), mo
JIO3BOJISIE  3aCTOCOBYBAaTM MOro B PI3HUX Tady3sX, BIJl XapyoBOi JO XIMIYHOI

MIPOMUCIIOBOCTI.
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o JlerkicTh MOHTaXXy: 3aBASIKM PI3HUM BaplaHTaM KOHCTPYKINi, Mpuiiaj
MO>KHA JIETKO BCTAHOBUTH B PI3HHX YMOBax, 3a0€3Me4yloud 3pY4HICTh 1 LIBUIKICTb
MOHTaXY.

o Hanmiiinicts: po3poOsieHuii  anigs  poOOTH B CKIIAJHUX BUPOOHMUUX
CepeIOBUIIAX, BIH BII3HAYAETHCSI BUCOKOIO CTIMKICTIO O MEXaHIYHUX Ta TEMITEPATyPHUX
BILJIUBIB.

° Moy nbpHICTb: TIPHIIa Ma€ MOXKJIMBICTD afanTarii mij crenudiyHi BUMOTH
KOPHUCTYBAauiB, 1110 JI03BOJIsI€ BUKOPUCTOBYBATH HOr0 B PI3HUX CHCTEMaxX aBTOMAaTH3allli.

i oco6mmBocTi po6asite SITRANS TF2 edekTuBHUM IHCTPYMEHTOM JIJ1s1 TOYHOTO
Ta HAJIMHOTO BUMIPIOBaHHS TEMIIEPATypU B IPOMUCIOBUX MPOIECAX.

JKuBneHHs 30BHINIHBOTO TEMIIEPATYPHOTO JaTYMKa 3MIACHIOETHCS BiA JpKepena
MOCTIHOTO CTPyMY, 11O TIPU3BOAUTH 10 YTBOPEHHS MaJiHHS HAIPYTH, MPOTOPIIAHOTO
temrepatypi. lle mnaaiHHA Hanpyru MEepeTBOPIOEThCA Ha UU(PPOBUN CHUTHAT 3a
JIOTIOMOTOI0  aHAJIOTOBO-IM(poBOro meperBoproBada (A/D). ¥ MIKpOKOHTposepi 1en
CUTHAJI JIIHEAPU3YETHCS Ta 00poOIIsLe€ThCA 3riAHO 3 nanuMH, 30epexkernmMu B EEPROM.
[Ticns oOpoOku 3Ha4YeHHs BigoOpa)karoThCs Ha auciuiei. JlogaTkoBo, uepes mudpo-
ananioroBui nepersoproBad (D/A) Ta neperBoproBau Hanpyru/ctpymy (U/I), 111 3HaUeHHS
TpaHC(POPMYIOThCA B JIIHIMHUN cTpyMoBuUid curHai [A (4 ... 20 MA).

JI71s1 KOHTPOJTIO Jlara30Hy BUMIPIOBAHHS Ta CTaHY Ha JUCIUIET pO3TaIlloBaHI JiBa
ceimnogionu (CI/): senenuit CI/] Bka3ye Ha Te, 1110 BUMIpsiHAa TeMIIepaTypa 3HaXOAUTHCA
B MEXaxX BCTAaHOBJICHMX TIpaHU4YHUX 3HaueHb. YepBonuit CIJ] akTuByeThCs, KOIU
TEeMIEpaTypa BUXOUTh 32 MEK1 BCTAHOBJICHUX 3HAYE€Hb a00 BUHUKA€ TOMUJIIKA.

Jlns BU3HAYEHHS PIBHS B CHUCTEMI aBTOMATH3allli 3aCTOCOBYIOTHCS PIBHEMIPHI

npucTpoi, Hanpukiaa Vegapuls SR 68, saxuit 300paxkenuit Ha puc 1.7.
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Pucynox 1.7 — PiBaemip VEGAPULS SR 68

Pisaemip VEGAPULS SR 68 — 116 6€3KOHTaKTHUHN MPUCTPIH ISl BUMIPIOBAHHS
pIBHS, SIKMM BUKOPUCTOBYE paJl04acTOTHI XBWJI1 (MIKpOXBWJIBOBUU MpHUHIIUI). BiH
NpU3HAUYEHUH /I BU3HAYEHHs PIBHA MaTepialliB y pI3HUX pe3epByapax Ta EMHOCTSX.

Oco6mmBocti VEGAPULS SR 68:

o be3koHTakTHE BHMIPIOBaHHS — HE MAa€ KOHTAKTYy 3 BHUMIPIOBAaHUM
MaTepiajioM, IO J03BOJISIE YHUKHYTH 3HOCY Ta 3a0py/HEHb.

o Bucoka TouHICTh — 3abe3reuye TOYHI TOKAa3aHHS PIBHS HaBITh MpU
CKJIQJIHAX YMOBAX, TaKUX K Mapu abo M.

° [upoxuii miama3zoH 3aCTOCYBaHb — MIIXOIUTH JIJIi BUMIPIOBaHHS PIBHS B
PIIKKX, MACTOMOAIOHNX Ta CUITyYHX MaTepiaiax.

o CTIHKICTh O arpeCUBHUX CEPENOBHUII — 3aBASIKU HaAIWHIA KOHCTPYKIUi
MO’K€ BUKOPHCTOBYBATHUCS B PI3HOMAHITHUX MTPOMHUCIIOBHX YMOBaX.

o [IpocToTa B HajamTyBaHHI Ta eKCIUIyaTallli — I1HTYITHBHO 3pO3yMije

HAJIAIITYBAaHHS 1 MOXKJIMBICTh 1HTETpallii B aBTOMAaTH30BaH1 CUCTEMHU.
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Lleli piBHEMIp 1A€aIbHO MIAXOAWTH I BUKOPUCTAHHS B XIMIYHIM, XapyoBii,
dbapmaneBTUYHIN Ta THIINX TaTy3s1X TPOMHUCIOBOCTI.
Jlns BUMIpIOBaHHS BOJIOTOCTI Yy CHCTEMI aBTOMaTru3allli BUKOPHCTOBYIOTHCS

Bosioromipu, Hanpukiazg Stego CSS 014, sxuii 300paxkenuii Ha puc 1.8.

i

Vi

- <-¢‘-‘- "

Pucynox 1.8 — Jlaruuk Bosjorocti Stego CSS 014

Stego CSS 014 — e npucTpiit 1j1s1 KOHTPOJIIO TEMIIEPATYPH, MPU3HAYCHUMN IS
3aCTOCYBAHHS B €JICKTPUYHUX Ta €IECKTPOHHUX m1adax abo kopoOkax. BiH BUKOpPUCTOBYE
BEHTWISITOPU JJISl PETYJIOBAaHHS TEMIEpaTypu BCepeAuHi oOJaJHaHHs, 3a0e3Nneuyroun
ONTUMAaJIbHI YMOBH JIJIs1 pOOOTH €JIEKTPOHHUX KOMIIOHEHTIB.

OcnogHi xapaktepuctuku Stego CSS 014

o PerymioBanHs TemrepaTypd — aBTOMAaTHYHO IMiATPUMYE BCTaHOBICHY
TeMrepaTrypy BcepeauHi Mmadgu abo KOpoOKH, IO BaXXJIUMBO JUIs 3a0e3MeyeHHs
0e3nepeOiitHol poOOTH YYTIAMBHUX EICKTPOHHUX MPUCTPOIB.

o Huspkuii piBeHb IIyMy — OONaJHAHUN THUXMMH BEHTWISATOPAMH, IO
3a0€311euyI0Th MiHIMAJIBHUHN PIBEHB IIYMY 1111 4aCc POOOTH.

o Mimauii  Kopmyc — Ma€ CTIHKYy KOHCTPYKIIIO, IO JIO3BOJISE
BUKOPHCTOBYBATH MPUCTPIN B PI3HUX BUPOOHUYMX Ta TEXHIYHUX YMOBaX.

o EneproedexTHBHICT, — ONTHMI30BaHa CUCTEMa BEHTHIIALIT, 1110 TO3BOJISE

e(EKTUBHO YIIPaBJIATH €HEPrOCHOKUBAHHIM MPU MIHIMAJIBHUX BUTpATax €HEPrii.
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o [lupokuii niamna3oH 3acTOCYBaHHS — MIJXOJUTh JII BUKOPUCTAaHHS B
IPOMUCIIOBUX Imaax, cepBepax, €JIEKTPOHHUX IIaTax, J€ BAXKIUBO MIATPUMYBATU
NEBHUHN TeMIepaTypHUI pexXuM JUIsl HOpPMaJIbHOI poOOTH 00J1aAHAHHS.

Stego CSS 014 € HapiiiHUM pilIEHHSM 711 KOHTPOJIIIO TeMIEepaTypH Ta MATPUMKU
CTaOUIBHOI'O MIKPOKJIIMATY B PI3HOMAHITHUX CYIIMJIBHUX, KONTHJIBHHUX 1 XOJIOJUIBHUX
Kamepax, OBoUe- 1 3epHOCXOBHIIAX, BKIIOUAIOYN HEOTIATIOBaH] MIPUMIIICHHS 3 BAKKHUMU

TEMIEPATYPHUMH YMOBAMHU.

1.3 AnaJi3 od1aqHaHHs 1JIA BidyaJizaiii crany npoueciB

[Ipuctpoi ans Bizyamizalii cTaHy MpOIECIB MOXYTh MaTh pI3HOMaHITHE
BUKOHAHHS, B PI3HMX BapiaHtax. Jlg mpocTux 3aBnaHb iX Moxe W He OyTu.
HaiinpocTimum npucTpoeM BiloOpaxeHHsI MOXKE BUCTYTIATH JIAMITOYKA, sIKA 1HAUKYE PO
BIACYTHICTb a00 HasgBHICTh Hampyru. Y CKIQJHIIMIUX CHUCTEMaxX JOLLIbHO
BUKkopucToByBaTH PK-mucrutei, siki MOXyTh OyTH BMHOCHMMH a00 BMOHTOBaHHMH B
KOHTpoJiep. Y 11e OUTbI CKIagHUX cucTeMax 3acTocoByroTh SCADA.

SCADA (Supervisory Control and Data Acquisition) — 1me cucrema
aBTOMATU30BAHOIO YIIPaBJIIHHSA, MpPU3HAY€HA [JI1 MOHITOPUHTY Ta YMPaBIIHHSI
IPOMHUCIIOBUMHU TIpOIlECaMH B pEXHMI pealbHOro uacy. Llsg cucrema no3Bodisie
311MCHIOBATH 30MpaHHsl, 00pOoOKYy Ta Bi3yalli3allilo JaHUX 3 PI3HUX JATYUKIB 1 MPUCTPOIB,
a TaKOX B1J1aJICHO KOHTPOJIIOBATH 1 PETYJIIOBATH MapaMeTpu 001 THaHHS.

OcHosHi ¢yukiii SCADA:

o MOHITOpUHT — CHCTeMa TMOCTIHHO BIJCTEXKY€E CTaH TEXHOJOTTYHUX
IPOIIECiB, 30Mpatoyu 1aHi 3 MOJIB BUMIPIOBaHHS (JaTYUKH, JTIYAILHUKH, TOIIO).

o VYropaBiaiHHS —  JI03BOJIIE  OMEpaTopaM  JUCTAHIIWHO  YIPaBISATH
oOJaJiHaHHAM, PETYJIIOBaTH NapaMeTPH MPOILIECIB 1 BUKOHYBATH KOMaH/IH.

° Ananmi3z ganux — SCADA cuctema anamiizye 310paHi J1aHi, 110 JI03BOJISIE
BUSIBJISITH @aHOMAJT1i, TPOTHO3YBATH NIPOOJIEMH 1 MOKpaITyBaTH €(EeKTHBHICTh TIPOIIECIB.

o ABTOMaTH3aIlii — aBTOMATHUYHE BHMKOHAHHS OIeEpamii 3a 3aJaHuMU

aJroputMamu oe3 BTPYYaHHA JIFOOAWUHH.
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o Bizyamnizaiis — Hazae oneparopy 3pydHuii iHTepdenc s BiI0OpakeHHS
1H(pOopMaIlli Ipo MPOLECH, YaCTO y BUIIIAI rpadikiB, Alarpam, TadbauLpb abo CXeM.

SCADA mupoKo 3acTOCOBYETHCSI B PI3HUX Taly3siX, TaKUX SIK EHEPreTHKa,
BOJIOTIOCTAa4aHHS, HaTOBa Ta ra3oBa MPOMHKCIOBICTh, a TAKOX Yy TPAHCIOPTHHUX 1
BUPOOHUYUX cHUCTeMax Jyisl 3a0e3leueHHs] ePEKTUBHOTO YIMPaBIIHHS Ta MOHITOPHUHTY.
SCADA wMoxe OyTH YacCTHHOIO CHCTEMHU €KOJIOTi4HOro MoHiTopunry, ACY TII,
aproMaru3aiiii 0yaisesb, ACKOE, HaykoBUX 1OCTIKEHB, TOIIIO.

ITonsarrs "SCADA" wmae nBa oCHOBHI 3HadyeHHsA. HaiOiuaeln mommpeHe
TAyMa4yeHHs — 1€ IPOTrpaMHUM TaKeT, MpU3HAYEHUN 1151 po3poOKu abo 3a0e3reueHHs
pobOTH B pealbHOMY 4Yaci cucTteM 300py, 0OpoOKH, BIIOOpaKEHHS Ta apXiByBaHHS
iHpopmartiii mpo 00'ekT MOHITOpUHTY abo ympaBniHHg. Opnak iHOmi mig SCADA-
CHUCTEMOIO PO3YMIIOTh IIPOTrPaMHO-aImapaTHUH KOMITJIEKC, 10 OLTbIIE MPUTAMaHHO IS

TeJIeMeTpii.
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2. BUBIP TA OBTPYHTYBAHHSA KOMITIOHEHTIB ITPOEKTY

2.100rpyHTYBaHHS METOY TPAHCIIOPTYBAHHS 3€PHA B NMPOEKTI

3 4ucna BCIX 3rajJjJaHuX METOIB TPAHCIOPTYBaHHS 3€pHA 51 BUOpAB MHEBMAaTUYHE
TPAHCTIOPTYBaHHS, OCKUIbKH BOHO 3a0e3neuye OuIblly THYYKICTh CUCTEMH Ta 37aTHE
BUTATYBATH 3€PHO 3 BAXXKOJOCTYMHHUX 30H, IO 33J0BOJBHSE BHUMOTaM IOCTaBIIEHOI
3anayi. [IHeBMOTpaHCOPTYBaHHS Ja€ 3MOTY PO3POOUTH MAaKCUMaIbHO aBTOMATHU30BaHY
MOOUTRHY YCTAHOBKY ISl MEpeBaHTaXEHHS 3epHA. KpiM Toro, cxoxi mepeaBUXKHI
YCTAaHOBKM B)X€ ICHYIOTh, aJlé OCHAIlEeHl JAW3eJIbHUMU JBUTYHaMu Ta 0e3
aBTOMATHU30BAaHOI CUCTEMU 3aBAHTAXEHHS.

[Tpuknan moaiOHOT yCTaHOBKH 300paykeHni Ha puc. 2.1.

Pucynok 2.1 — ITneBMaTnuHuii HaBanTaxyBad 3epHa BGSD 130
[Tpunumn po6OTH THEBMAaTUYHOTO HABAHTAXyBaua 3epHa HEOOX1JHOT apXITEeKTYpH

CXEMaTUYHO TOKa3aHo Ha puc. 2.2.

Cxema pobotu BCMOKTYHOYO-HarHiTanbHoOro nHesMmoTpaHcnoprepa

Pucynox 2.2 - [Ipunuun po60TH BCMOKTYIOUO-HArHITAIbHOTO

ITHEBMOTpaHCIopTepa
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[IpuiioMHUM TPHUCTPOEM NMHEBMATUYHOTO HABAaHTa)KyBada SIBISETHCSA COIUIO. 3a
PaxyHOK THUCKY, IKHUI CTBOPIOE BEHTHJISITOP, Y BCMOKTYIOUMA IIUKJIOH HAJXOIUTh 3€PHO,
Jie, TIOBITPSI MIIHIMAETHCS BrOPY /10 BEHTUJISITOPA, a 3a JOMOMOTOIO i CUIIM TSKIHHSA,
3epHO TOTparuisie BHU3 10 jgo3aropa. OCHOBHE 3aBIaHHS J03aTOPY — YHUKHYTH
3aCUIIaHHSA TPYOOINpPOBOAY, TOMY BIH Ma€ IMpaIlOBAaTH 3 MEHIIOK IIBUAKICTIO, HIX
BeHTWIATOD. [licis mo3aTopa 3epHO 3a paXyHOK CHIIH, IO TEHEPYETHCSI BEHTHIATOPOM,
CIIPSIMOBYEThCS 10 IMKJIOHA-3aCTIOKOIOBAaYa. KIOro ponb Mmojisrae B ToMmy, MO0 He
JIOTYCKaTH PO3JITaHHS 3€pHA B Pi3HI OOKH, 100 BOHO PIBHOMIPHO cumaiocs BHU3. Ha

M1 MTOTJISA, BUTPATOMIpP BAPTO BCTAHOBJIIOBATH MICHs IIMKJIOHA-3aCIIOKOIOBAYA.

2.2 Bubip nBuryHna

JlocniauBiiyM pi3HI MHEBMATUYHI TPAHCHOPTEPH, s JIWIIOB J0 BHUCHOBKY, WIO
CHIBBITHOIIEHHSI MK MPOJYKTUBHICTIO (T/TOJ) Ta MOTYXKHICTIO IBUTYHA BapIIOETHCS B
mianasoni Bix 1:1 go 1,5:1. B pe3ynbrari, Ay 3aBaHTaXKEHHS OJIHI€T BaHTaXX1BKHU 3a 30
XBWJIMH HEOOX1THUI IBUTYH NOTY>KHICTIO Osin3bko 30 kBT. Beynepeu Tomy, 1110 iICHYIOTh
IBUTYHU Ha 27 Ta 28 kBT, s BBaXkaro, 1110 BapTO 00paTu OLIbII MOMIUPEHY MOJENb, SIKY
Oyne neriie 3aMiHUTU. JIOCUTh MOMYJISIPHOI0 KOMIIaH1€10-BUPOOHUKOM €JIEKTPOABUTYHIB
e Asea Brown Boveri (ABB). Tomy mis 3a0e3neucHHS HamiHOCTI OyJIO HPHIAHSATE
pileHHs: mocTtaBuTH ABUTYH MOTYKHICTIO 30 kBT Big ABB. Jlng mocraBnenoi 3amadi
HEO0OX1/THO, 11100 IBUTYH MaB BUCOKY O00epTaibHY MBUAKICTh. [1icis MOpIBHIHHS Pi3HUX
Mojiesel, s BupiluB BUKopHucTatu enektpoasuryH ABB monem 3GBP201410-BDK,

KU 300pakeHo Ha puc. 2.3.

Pucynok 2.3 - Enexrpoasuryn ABB 3GBP201410-BDK
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[Tapamerpu enextponsuryna ABB 3GBP201410-BDK naBeneni B Ta6m. 2.1.

Tabmuus 2.1 - [Mapametpu enexrpoasuryna ABB 3GBP201410-BDK

KpyrHuii
Yactora | Hampyra | [loryxmuicrs | IlBnakicts Cuna
3'eTHaHHSA Cos MOMEHT
Hz \Y kW r/min CTpyMy A.
Nm
Y 50 690 30 2962 30,7 0,87 97,76
D 50 400 30 2962 532 0,87 96,76
¥ 50 660 30 2956 32 0,88 96,95
D 50 380 30 2956 55.5 0,88 96,95
D 50 415 30 2965 51,8 0,86 96,66
D 60 460 30 3567 46,1 0,87 80,32

2.3Bubip J10riyHoro KoHTpoJepa

3 METOI KepyBaHHS MPOIECOM BaHTaXXEHHsI 3epHa Oyjo OOpaHO JIOTTYHHI

koHTposiep Siemens LOGO! (puc. 2.4), OCKUIbKH BiH € TOMYJISIPHUM, HATIHHUM,

JIETKUM Y BUKOPUCTaHHI Ta MPOCTUM B IporpamyBaHHi. Kpim Toro, 1eit KoHTpoJep

OCHAIIEHUI BOY0BaHUM E€KPaHOM.

Pucynok 2.4 - O6pa3 kontposepa Siemens LOGO!
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B roBaproi rpynu Siemens LOGO! e pimenns 11t Oyab-sKux noTped: 3 AUCIUICEM
Ta 0e3, 3 BOyZ0BaHUM BeO-cepBepoM, sikuii He oTpedye 3Hanb HTML Ta miarpumkoro
Ethernet st 0OMiHY JaHUMHU.

["oytoBHI ToCcTOTHCTBA JIOTiYHOTO KOHTpoJepa Siemens LOGO!:

. Bce B omHOMy: BOy1OBaH1 kaHaiu BBOy/BuBoAay, Ethernet inTepdeiic 1 Be6-
CepBep IHTETPOBAHMI JUCIUIEH 1 KJaBiaTypa, 010;110TeKr BOYJ0BaHUX (QYHKITIH.

. Bucoka yHiBepcanbHICTh: MOAYJIbHA KOHCTPYKIiA Ta MpOrpaMHe
3a0e3nedyeHHs IS peatizallii aaropuTMiB yIpaBIIiHHS.

. [Iupokuit BUOIp pO3MMPIOBAIIBHUX MOJYJIB: THYUYKICTh Yy HaJlallITyBaHHI
nijg cienrdivHi 3aBJaHHS.

. Hlupokuii CEKTp 3aCTOCYBAaHHS: MIAXOAUTH JJIsl MPOMUCIOBHUX MPOIIECIB 1
aBTOMaTH3allli Oy 11BeJb.

. IneanpHuil Ans pi3HUX YMOB: HAsBHICTh BapiaHTIB g poOOTH SIK B
CTaHJAPTHHUX, TaK 1 B CKJIAJHUX MPOMHUCIOBUX YMOBAX.

LOGO! 24RCE | LOGO!230RCE |

— AL E LAALISY Y AASTTIT LIRS

NMuranue: =12 B wnu =24 B Nutanue: =24 B Nuranve: =24 B Nuranme: =115 ... 240 B
8xDI=12Bunm =248 8xDI=248B 8xDI=24B 8xDI=115... 2408
fo4xAl0...108 fodxAl0... 108 - -

[o 4 wmnynbCHbix Bx0a08 5 Ky Lo 4 wmnynsCHbix Bx0A08 5 Ky - -

4x DO, pene, no 10 A Ha koHTaKT 4x DO, Tpanaucropsl, =24 BO.3 A 4x DO, pene, no 10 A Ka koHTaxT 4x DO, pene, a0 10 A Ha KOHTaKT

Pucynox 2.5 — Jloriuni konTposiepu Siemens LOGO Ta iX 0OCHOBHI IapamMeTpH

B3sB 10 yBarum BuU3HAYeH1 3aBJaHHs], ONTUMAJIbHUM BHOOPOM € JIOTTYHUHI
koHTposiep Siemens LOGO! 24CE. binbi aeransHy iH(OpMALiIO PO HHOTO MOXKHA

3HaWTH Ha puc. 2.6 Ta 2.7.
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Pucynok 2.6 - Po3ranryBaHHs KjieM Ta cilOTIB Ha KoHTpoJepi Siemens LOGO!

3MIHHHI CTPYM [NocTiitaumii ctpym

N M
L2
L

L+

Pesneiini Buxoan TpanzucTopHi BUX0aH

Pucynok 2.7 - ITlinkimoueHHs BXOIB 1 BUXOiB Ha KoHTpoJepi Siemens LOGO!

Ocnoni xapaktepuctuku Siemens LOGO 24CE 306paxeHi B Tabm. 2.2.
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Tabmuug 2.2 - Xapakrepuctuku Siemens LOGO 24CE:

KUIBKICTh TUCKPETHUX BXOJIIB: 8
KuIbKIiCTh aHaJIOrOBUX BXOJIIB: 4
KutbKicTh IMITyTBCHEX BXOJIIB: 4
KiIbKicTh BUXO/IIB: 4
Jlianaszon pobo4ux Temueparyp: -20...+50°C
BinHocHa BoNOTICTS: 10...95%
ATtMochepHHIl THCK: 1080...795 rlla
CryniHb 3aXUCTY: [P20

2.4Bubip 3aco0iB aBTOMaTUKH

30

B iHTEepecax HMOCATHEHHS HOPMAILHOTO PO3TOHY EJEKTPOJBHUTYHA 3 TaKOMO

MNOTY>KHOCTIO, HEOOXIJHO BCTAaHOBUTH TMPHUCTPI IUIABHOIO IYCKY, SKHM 3a01HO

BUKOHYBaTHMe (PyHKIII0 ITycKkayva. JIJist omrcaHoro paHiiie JBUTyHa 171ealbHO X0 IUTh

NpUCTpiid muaBHoro mycky Siemens Sirius 3RW4425-1BC44, 300paxkenuii Ha puc. 2.8.

Pucynok 2.8 - IIpuctpiii mnaBHoro mycky Siemens Sirius 3RW4425-1BC44

4
4
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3 METOI0 CTBOPEHHS CXEMH HEOOXIIHO MaTH PO3IMHOBKY MPUCTPOIO IIABHOTO
nycky Siemens Sirius 3RW4425-1BC44, 300paxeny Ha (puc. 2.9.), mo0 3HaTH KyIu
MIJIKJTFOYAIOThCS Pi3HI eleMeHTH. SIK moka3aHo Ha cxemi, Siemens Sirius 3RW4425-

1BC44 mae (yHKIIT 3aXHCTy 3aXHCTy 3a TEMIIEPATypOl0 4Yepe3 TEepMICTOp, Ta BIJ

IICPCBAHTAXKCHb.
] 3 8 3 B 8 AoN BB OB E
Q J 1 ]
@
@__s*rs
B340 :
‘—l g X g ouT1 ouT2 ours
r B A
JaNRNNI.
| | |
E gl B Bl gl &l = = gl & = 3 Bl B

Pucynok 2.9 - Po3ninoBka minaBHoro mycky Siemens Sirius 3RW4425-1BC44

Crpym™m excrutyartanii npu remnepatypi 40°C ais 1bOro NpUCTpOIO MIIABHOTO MYCKY
ckiangae 57 A, 110, iealIbHO BIANOBIIA€ XapaKTEPUCTUKAM BUOPAHOTO €JIEKTPOABUTYHA,
K MoKa3aHo B Tabmui 2.1. JIjist 3amycky ABUTyHa HeoOXiaHO moaatu a3y Ha Bxia Al,
SK BUJHO 3 CXEMHU MIJKIIOYEHHS MPUCTPOIO MUIABHOTO MycKy. [[ms 3amycky moTpiOHa
Hanpyra 220 B 3MiHHOro CcTpyMy, OJHAaK BHXiJ KOHTpoJiepa Mae Hampyry 24 B
NOCTIHHOTO CTpyMy. Il BUPIIIEHHS 111€1 MPOOJIeMH MaEMO BUKOPHUCTATH PEJie, SIKE Ma€
24 B DC na Bxoni Ta 220 B AC na Buxomui. J{ns mporo st Bubpas npomixkae pene PLC-
RSC-24DC/21 2966171 BupoonunrBa Phoenix Contact, sike moka3ano Ha puc. 2.10.
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Pucynok 2.10 - ITpomixue pene PLC-RSC- 24DC / 21 2966171 Phoenix Contact

v HbOMY HpOCKTi TaKOX HCO6XiI[HO BCTAaHOBUTH KHONKHU. KHOIKMI BHKOPHUCTAEMO

JIBOX THIIIB: 3eJieH1 (300paxeHi Ha puc. 2.11) Ta yepBoHi (300pakeHi Ha puc. 2.12).

Pucynok 2.11 - 3enena knonka 16K-P11D
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Pucynok 2.12 - YepBona kaonka 16K-P11D

BukopuctaxxMo creniagbHy KHONKY I'pHOKOBOTO THILY, II0 MAa€ JBa KOHTAKTU:
OJIMH MOCTIHHO 3aMKHYTHH 1 OMH MOCTIMHO PO3IMKHYTHUN B SIKOCTI aBapiiHOI KHOIKHU
cron . J{ns i€l meTu migxoauTh cronoBa kHomka Schneider XB4BS8442, 300paxeHa Ha

puc. 2.13.

Pucynok 2.13 - CronoBa kHomnka Schneider XB4BS8442

[Ipo MoxnuBHiA OOpPUB JAHIIOTa CUTHATI3yBaTHME BCTAHOBJICHUN Ha J103aTOpi

maBad 00€pTiB, IO AaKTUBYETHCS JIAHIIOTOBUM MeXaHi3MoM. /[l 1boro MoskHa
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BUKOPHCTOBYBAaTH CTaHIAPTHUNA 1HIYKTUBHUN JaBay, aHAJOTIYHUNA TOMY, IO

3aCTOCOBYETHCSI HA KOHBEEpax abo HOPIsX.

Pucynok 2.14 - IngyktuBHuii napay M18

Tenep HeoOX1AHO MepelTH 10 BUOOpY BUTpaToMmipa. B minomy, mis nanoi 3amadi
MO’KHa BHUKOPUCTATH OyAb-SIKHH BUMIPHHUK MAacOBOTO MOTOKY CHUIIyYUX MaTepiaiiB 3
BUX1THUM cTpyMoM 4-20 MA. TIpoTe s BupimmB BuOpaTu Butparomip Rembe C-LEVER,

300paxkeHuii Ha puc. 2.15.

Pucynok 2.15 - Burpatomipu Rembe C-LEVER
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Meton ¢ynkiitoBanns Butparomipa C-LEVER Ha ocHOBI 3akoHY BiAIEHTPOBOI
CWJIH TIOJISITA€ B TOMY, III0 BUTPATOMIP BUMIPIOE 3MIHY CHJIH, SIKA BUHUKA€E B PE3yJIbTATI
oOepTaHHsl eJeMeHTa MpH MOTOIl pimuHU abo razy. Komum moTik mpoxoauTh uepes
NPUCTPIA, BIH BUKJIMKA€E 00epTaHHS a00 BIOpallii0 CHEllalbHOr0 MEXaHi3My, L0 Mae
€JIEMEHTH, 110 MOXYTh OyTH Mi/JIaHl BIALIEHTPOBINA CHIII.

BiauentpoBa cujia BUHUKAE B 00EpPTOBOMY O0'€KTI, 1 1 BEJIMYMHA MPONOpLIHHA
HIBUIKOCTI OOEpTaHHs Ta Maci pIAMHU YU Ta3y, WO MPOTIKAE yepe3 el MexaH13M. 3MiHa
I1€1 CUJIA MPOTOPIIHA MIBUAKOCTI MOTOKY 200 BUTpPATI, 110 JI03BOJISIE TOYHO BU3HAYUTH
napaMeTpH MOTOKY.

V¥ Bunaaky C-LEVER, cercopu BUMIPIOIOTH BiJIIEHTPOBY CUJTY, 1110 BUHUKAE ITi]T
BIUTUBOM TOTOKY, Ta MEPEAal0Th CUTHAN Ha EJIEKTPOHIKY JJIsl MOJANbIINOi 00poOKHu Ta
B1JI0OpayK€HHS BUTpPATH a0b0 piBHS MOTOKY B peasibHOMY 4daci. Lleit meTon € epekTuBHUM
1 TOYHUM, OCKUTBKHU JT0O3BOJISIE OE3KOHTAKTHO Ta O€3MEPEePBHO BUMIPIOBATH BUTPATY MPHU
3MiH1 YMOB MOTOKY.

Pucynox 2.16 - [Ipuniun poGoTH BUTpaTomipa B OTOITI

Tunu ButparomipiB Rembe C-LEVER naBeneni B Taou. 2.3.



Tabmuis 2.3 - Tunu ButpaTomipiB Rembe C-LEVER
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- MinimansHe Maxcumaneue BumiproBansHa Maca
15118
HaBaHTaKeHH HaBaHTaKEeHHS OJITHHHUIIS KT.
¢L 12 50 xr/rox 12 m’/rox 510 15 xr 20
CL 24 300 xr/rog, 24 m>/ron 10 1o 20 xr 30
CL 50 500 kr/rox 50 m°/rox 2x10 mo 30 kr 50
CL 400 5000 xr/rox 400 m°/rox 2x20 mo 100 xr 80
CL 600 8000 xr/rox 600 M /rox 2x20 10 100 kr 120

Jli3HaBIIKCH Yepe3 MOMIYKOBUM CEPBIC 5 3°5ICyBaB, 110 HAIIBIPUYET BaHTAXIBKH
Mae 00'em 82 m>. Takum yMHOM, a0M 3aBaHTaXXyBaTH SIK MIHIMYM JIBa HaIliBIOPHUYEIU 32
ronuny, migxoauts BuTpatomip CL 400, moTyXHICTH SKOTO JO3BOJIAE€ 3aBAHTAKUTU
OnM3bpKO S HamiBnpuuenis 3a 1 ronuny.

Tak gK JOrIYHOMY KOHTpOJIEpY HEOOXiIHE >KuBJICHHS 24 B, HE0OXITHO TaKoX
BUKOPUCTOBYBAaTH OJIOK >kuBJIeHHS. Haiikpamum BapianTOM Oyne OJOK >KUBJICHHS

LOGO!Power, pekoMeH/10BaHHI1 BUPOOHUKOM 3a 3aMOBUYBaHHSIM, 300paKeHUI Ha puUC.

2.17.

Pucynok 2.17 - bioku xuBnenns LOGO!Power

[MIupoxe 3acTocyBaHHs HaOyM Ba TUTK OJIOKIB *)uBJIeHHS Ha 24 B: 6EP1 332-
1SH43 24 B/2.5 A ta 6EP1 332-1SH52 24 B/4 A. 5l BubpaB 610k Ha 4 A, OCKIJTBKU B

JIOTIYHOMY KOHTPOJIEpi Oy 1yTh BUKOPUCTaHI BCi BXOAH 1 3/4 BUXOIIB.
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3. IPOEKTYBAHHSA CUCTEMU ABTOMATHUYHOI'O KEPYBHHSA
IHHEBMOTPAHCIIOPTEPOM

3.1CtBopeHHs cucreMu 300py HeoOXixHOI iHopmaii

VY po3pobii OyAayTh BUKOPUCTOBYBATUCS JlaBay IIBUAKOCTI, KHOMKU ISl 300Dy
1H(popmarlii, Ta BuTparomip. CTBOpeHUl BUTPATOMIpOM aHaIOroBuil curdain 4-20 MA, 1110
nepeaeThCsl Ha AHAJOTOBHME BXijJ JoriuHoro kountposepa ta HMI (Human-Machine
Interface). laBau mBuAKOCTI MOTPIOHMH Il BU3HAYCHHS, YU TIPAIIOE ABUTYH, a TAKOXK
JUIsl BUSIBIIGHHS aBapiMHUX CHUTYyalllif, TaKUX $K CHOPallbOBYBAaHHS aBTOMATHYHOTO
BuMuKaya. Kpim Toro, OyayTh BCTaHOBJIE€HI KHOMKHU [JIsl BUKOHAHHS HACTYITHUX
GyHKITIHI:

s [Iyck — 11t mycKy BEHTHJISATOPA,;

* [Tay3a — nJ1st mepepBu B poOOTI BEHTUIISTOPA;

» CkulaHHs — J1JI9 CKUJIaHHS 10 HYJIS JTYHIbHUAKA,;

* 301IbIIMTH — AJ1 301JIBIIIEHHS YCTAaBKY BUMUKAHHS BEHTUJISITOPA;

* 3MEHIIUTY — JIJIs1 3MEHILEHHS YCTaBKH BUMUKAHHS BEHTHIISITOPA;

* Pyune ynpasiniHHs — 17151 poOOTH 0€3 BUTpaTOMipa;

 ABapiiiHuii cToN — JjIs BAMKHEHHS y pa3i aBapii.

Knomnka "ITyck" mosiae enekTpoeHeprito Ha MycKay eJIeKTPOJABUTYHA BEHTUIIATOPA,
a TaKOX 3aIyCKae MiJCBITKY €KpaHy JOTTYHOTO KOHTPOJiepa OLIUM KOJIbOPOM.

Knonka "Tlay3a" 3ynuHse mogady eJIEKTOpOSHEPrii Ha KOTYIIKY ITycKada, aje He
CKUJIAa€ JTIYMIBHUK TPOIECy 3aBaHTaKEeHHsI. [[oOMIXK TUM, MiCIIs HATUCKAHHS 111€1 KHOTIKU
eKpaH KOHTpOJepa 3aJUIIA€THCS MiICBIUEHUM O1JIUM I Ha JAECSTh CEKYHI.

Oyukuito "CkumanHs" MOXKHA aKTHMBYBAaTH TUIBKM MPU 3yNHUHEHIH poOOTI 1 ii
3aBJIaHHS — CKUHYTH JIIYWIBHUK J10 HYJIS.

Kuonku "3611bmmTu" 1 "3MeHIUTH" BUKOHYIOTh (DYHKIIIIO pelaryBaHHS YCTaBKH
Ha 10 Kr 3 KO)KHMM HATHCKaHHSM, a IPU TPUBAJIOMY HATHUCKaHHI YCTaBKa 3MIHIOETHCS
HIBHUIILE, 1110 3pYYHIIIe AJIsl OTIepaTopa, OCKUIBKU HE MOTPIOHO MOCTiHO HaTUCKATH. [1pu

HAaTUCKaHHI [IMX KHOTIOK €KpaH KOHTpoJiepa MiJAcBiuyeThcs 6imum Ha 10 cexyHI.
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@yukuisa «PydHe ynpaBiiHHS» aKTUBY€EThCA KHOMNKOW «[lay3a»: nmpu 3aTUCKaHHI
Ha 3 cekyHau BMHKaeThes "Manual mode”, npo 1110 iHAMKYe€ JaMIouka-iHauKaTop. SKImo
HATUCKATH KHOIKY MPOTATOM HIECTU CEKYHJ, PYYHUH PEKUM BUMUKHETHCS.

[Ipu akTuBauii GyHKIIT « ABapiiiHHUIA CTOM» HA KOTYLIKY ITyCKaya eJIeKTPOJBUTYHA
BEHTUJISITOPA T0/1aua €JIEKTPOEHEPTii 3YNUHSIEThCS, a Ha €KpaHi JOTIYHOTrO KOHTpoJiepa
3'SIBJISIETHCS. CUTHAJ aBapli y BUIVISAI OKPEMOTO MOBIJOMIIEHHS Ha yepBoHOMY (oHi. Lle
MOBIJJOMJIEHHSI MOX€ OyTH CKHHYTe akThBali€eo GpyHkiii «Ilay3a», BTIM €1€KTpOABUTYH
HE MOKHA Oy/ie 3aIlyCTUTH, TIOKW KHOIIKAa « ABapiifHHM cTOM» HE Oy/e BIAMyIIeHa.

[lepen BukopucTaHHsIM BUTpaToMipa Rembe iioro HeoOX1JHO HAJTAIITYBaTH Y€pe3
HMI, BkazaBmm OAWHUII BUMIPIOBAHHS, MEX1 BUMIPIOBAaHb T4 BHUKOHATH TapyBaHHS

(BU3HAYEHH HYJIBOBOTO MOJOKEHHS).

3.2Po3po0ka mnporpamMHOro 3ade3meveHHsl Uil KePyBaHHSI NMHEBMATHYHHUM
TPAHCIIOPTEPOM
Hamnucanns xony miist konTposepa Siemens LOGO! 3aiiicHIOETBCS 32 JOTIOMOT OO

nporpamaoro cepenosuiina Siemens LOGO! Soft Comfort, sike mokazano Ha (puc. 3.1).
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Pucynok 3.1 — Ilporpama kepyBaHHsI THEBMAaTUYHUM TPAHCIOPTEPOM
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VY upomy cepeaoBuIIl JOCTYHHI Tpu MOBHU koayBaHHs Ha BuOip: UDF, Ladder, ta
FBD. V¥ pamkax 1iporo mpoekty s 06paB MoBy FBD, ockifibku BOHa € OUIBII 3pYUYHOIO SIK
JUTSL TIPOrpamicTa, KOPUCTYyBaya, a TaKOX 3pO3yMIUIOK0 i OLIBIIOCTI Jiroaei. A 3apas
po30epeMo mporpaMmy Mo JeTaisX, HOYMHAIOUM 3 peanizauii QyHKLIA MycKy Ta nays3u

(puc. 3.2).
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Pucynok 3.2 — Brinenns ¢yHKIii myck-mnaysa

[Ilo6 peanizyBatu ¢ynkimito «llyck» 1 «Ilayza» Oyno gomano nBa mugpoBHX
Bxoau: IS mst «Ilyck» 116 nns «Ilay3a». Ockinbku KHOTIKH 3a3BUYail MalOTh HOPMAJIBHO
BIIKpUTI KOHTAKTH, y HaJIAIITyBaHHSIY BXOJYy 3a3HaueHHO «Momentary pushbutton
(make)». [lami Oyno migkmtoueHo kHonku «Ilyck» 1 «Ilay3a» uepe3 Bxoau Set 1 Reset 1o
osnoky «Latching relay» B0OO5S BiamopigHo. Konu knomka «Ilyck» HaTHcKaeTbest abo
YTPUMYEThCS, 3’ ABISETHCS JIOTIYHA 1, sika 30epiraeThbCsl MiCis BIAMYCKAaHHS KHOIKU Ha
Buxol pene. Komu natuckaerbest kHomka «llay3a» abo oOHIBI KHOMKM OJHOYACHO,
3'SIBISIE€THCS JIOTTUHMM 0, SIKMM Tako)k 30epiraeTbCs MiCis BiAMYCKaHHS Ha BUXOJ1 pelie.
Enement «NOT» BO15, sixuit inBepTye 3HaueHHs 0 Ha | 1 HABMAaKW 3HAXOIUTHCS MEPeN
1HAMKaTopoM «3ynuHeHo» (Q3), MOTIM CUTHAN NepenaeTbesl Ha OJIOK-KOHTAKT MycKaya
Q2.

Jnsa aBapiiinoi kHomku I8 Oyrno gomaHo umdpoBHil BXiA. Y HaJlalITyBaHHSX
BUOpaB MyHKT «Switch», OCKUIbKM CTOMOBa KHOMKa MOXe OyTh abo 3aTtucHyTa, abo
BIJIITyIIICHA, HE 3MIHIOIOYM CTaHy micis Bukopuctanus (puc. 3.3). Ilepen 61oxom BO15

nonas 010k «OR» B019. Jlo Reset ma B00S, 3amicts 16, migkmouns Buxizg i3 B019. 16
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nig'eqraB 10 oxHoro 3 BxoaiB B019, a go iamoro — I8. Jlyist cTBOpeHHSI aBapiiiHOTO
expany criovatky nonas «Flag»y M29, mo6 expaH mijcBidyBaBCsS YEPBOHUM KOJHOPOM.
Bxin M29 3'eqnaB 3 I8. lona 6mok «Message textsy B023. V namamryBadHsx OJIOKY,
HamucaB cioBo STOPPED, no uentpy ekpany. (puc. 3.4). BimoOGpaxaTumerbcsi e
€KpaH JIMIIe B TOMY BHUIIAJKY, KoM Ha BXig Onmoky B023 momaerbcs nmoriuna 1, To6To

KOJIM (PYyHKIIIS aKTUBHA.
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Pucynoxk 3.3 — BruienHs ¢yHKIIT aBapiitHOTO CTOMY

Message texts X
- L0GO! TD

LOGO! Display

Details [y ‘=

No message text is available

(®) Character sett () Character set2 (®) Character seti () Character set2

Pucynok 3.4 — Burnsa HanamryBaHb ctonoBoro ekpany B023
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Hacammepen Oymno momano 610k «Up/Down counter» B004 (puc. 3.5), sxuit
JIO3BOJIUTh 3yMIMHUTH HAaBaHTa)XCHHs, KOJU OyJie JOCITHYTa BCTaHOBJIeHA Maca. Jlami s
nonaB 010k «AND» B009, mo6 Q2 Mir 3ynmuHATUCS JIYUIbHUKOM. TOJI K HA BUXOI
B009 3a 3aMoBYYyBaHHSAM 3HAXOAUTHCS JoriuHa 1, Q2 Oyje npairoBaTH TUIBKUA TOA1 KOJIH

Ha 000x Bxoaax b009 6yne oguHuUII.
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Pucynok 3.5 — BonpoBapkenHs QpyHKLUITT T1YHIbHUKA, KHONOK CKUIAHHS Ta

30UJIBIIICHHS] YCTaBKU

Otxe misg kHOMKK «30UThIUTHY Oyio momaHo nBa Omoku «NORy», B026 1 pis
KHONKH «3MeHIIUTH» Joaano B027, Takoxk 11 KHONOK «301IbmuTIH» 17 1 « 3MEHIIUTHY
12 nonano nBa Bxoau. [lo Bxomay B026 mia'eqnyrotses Buxoau [7 Ta Q2, a mo Bxoxy B027
— Buxoau 12 ta Q2. Meta 1mux OJOKIB — MiJ Yac BUKOHAHHS POOOTH YHUKHYTH
BUIAKOBIM 3MiH1 YCTaBKH.

Taxosx Oyno BctanosneHo 6110k «XOR» B001 1 mia'ennas sBuxoau B026 1 B027 no
BxoAiB B0O1. Takum umHOM, K110 MK Buxogamu B026 ta B027 BUHUKHE pi3HUIIA, Ha
Buxoai BOO1 3'sButbcs mnoriuna 1, sika o3HadaTuMme 3MiHY ycTaBku. OmHak, 1100

BU3HAYHUTH HAIIPAMOK 3MIHU YCTaBKH, a TaKOXK 3a0€3MeYUTH MOKJIMBICTD OIICPATHUBHO



42

KOPUTYBAaTH YyCTaBKYy 3a JOIMOMOTOI TPHUBAJIOTO HATHCKAHHA KHOIIOK, MOTPiOHO
JI0JIaTKOBO BHECTH BIATIOBI/IHI HAJIAIITYBaHHSI.

Jlns mporo Oyno goaano taki 6soku: «XOR» B002, «On-Delay» B006, «Up/Down
counter» B008, «Asynchronous pulse generator» B007, Ta «OR» B003. Buxig B001
3'enHyro 3 oboma 6mokamu B002 ta B006. ITigkmrouaro mo Bxoxy B002 i BOO7 Buxin
B006. Buxoau 3 6;o0kis B002 ta B0O07 3'eqnyto 3 B003, a Buxin B0O03 migkmtodaro A0
Bxoay B00S. IIlo6 6e3 nogaBanHs okpemoro 070Ky cTBopuTH eneMeHT NOT 1 3pobutu
porpaMy 3po3yMUTIIIO0, s Kiamnaro aBiui Ha KoHTakT Dir y BO08. JIo mboro KOHTakTy
MiKII04ao Buxifa 3 6oky B027, o0 npu aktuBaiiii QyHKIT «3MEHIIUTHY JTIYHIBHUK
MIT paXxyBaTH B 1HIIOMY HaIlpsIMKY .

Takum YUHOM,BUXOJIIYU 3 TOTO, IO OyJIO CKAHO paHille, IPHU aKTUBAIlli KHOMOK
«30TBIIUTHY YU «3MEHIIUTH» Oyje 3'SBISETHCS JIOT1YHA OJUHMIIS HA BUXOJ1 OJIOKY
B0O1. ITpu kopoTkouacHOMY HATUCKAaHHI HA KHOTIKY, aKTHBY€EThCS TIEPIIUA MaPIIPYT: HA
Buxoi BO06 He 3'sBnserbcs curnai, Tomy Ha Bxoai B002 Oyne komOinarisa 0 1 1. Le
MPU3BOJUTH 710 TOro, 1m0 Ha Buxoai B002 3'apuserses 1, sika npsimye no 6;1oky B003, a
noTiM Ha miymibHUK B00S, mo npu3BoauTh 10 30UTbIIIEHHST a00 3MEHIIICHHS 3HAYCHHS
Cnt Ha onuH. SIKIO KHONKY 3aTHCKAaTU OUIbIE HIK Ha 1 CEKyHIy, TO 3'SBISETHCS
onuuunig Ha Buxoai B006, i Ha Bxoni B0O02 onuustoThcs nBi ogunuil. Lle mpuBene mno
toro, mo Ha Buxoji B002 Oyxae 0, ame 1 mogaeTscsa g0 reHepatopy immyisciB BOO7.
ImMnynecn 3 HbOro moTparisitoTh Ha B003, a moTiM Ha JIYWIBHHUK, IO J03BOJISIE
3MiHIOBaTH 3HaueHH Cnt IIBUIIIC.

Hactynmaum kpokoM, momatkoBuii koHTakT Off 6moky B004 s 3’ennyro 3
nonatkoBuM kKoHTakToM Cnt G61oky B008, mo6 6mox B004 wmir posmizHatu, Koiau
NPUIUHUTH TIo/1aBat oauHuUITI0 Ha Buxia. JlomaB 6moxk NOT B029, AND 610k B028 ta
Bxi1 14 «CxunyTtny,. Bxin 14 migkmrogaro 1o Bxoay B028. Buxin Q2 3’eaHyro 3 BXOA0OM
omoky B029, a Bxig B028 3’ennyto 3 Buximom B029. Ha konTakt Reset 6moky B004 mogae
curnan Buxig B028. Jlnsg toro mo6 3'sBmmacs 1 Ha Buxomi B028, HeobxigHo, mob Ha
o60x Bxomax Oyna 1. Ctan Q2 inBepryetrhcs B Oiomi B029, mo6 3amobirtu 3miHi

YCTaBKH, MIOKHU JBUTYH 3HaXOJUTHCS B pOOOTI.
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Tenep momaro 6;okm Latching Relay B047, On-Delay B045 1 B046, OR BO10 1
Buxig Q1 (puc. 3.6). Buxin miunnsauka B004 OyB nepeniakmtouenuit 1o sxoxy B010, a
Buxig B010 mipkmoueno mno Bxoxy BO009. Ile 3poGieHo, mo6 mig 4ac yBIMKHEHHS
PYYHOTO peKHUMY JBUTYH MPOIOB3YBAaB MPAIIOBATH MPHU TOCATHEHHI BCTAHOBIJICHOT MacH.
Ha B046 BcTaHOBII€HO Yac 3aTpUMKHU IIICTh CeKyHI,a Ha B045 BcTaHOBIEHO yac
3aTpuMKH Tpu cekyHau. Bxoau B045 1 B046 3'eqnani 3 Buxoaom kHonku «Ilayza» 16.
Buxia B045 niaxmtoueHo 1o koHTakty Set 6s10ky B047, a Buxin B046 no kontakty Reset
B047. Konmu xnonka «[lay3a» akTuBHa HampoTs31 3 CEKyH], 3'BIs€ThCA | HA BUXO.I
B045, mo copsimoByeThest 10 Set 611oky B047, 1 onqunuts 3'aiseTbest Ha Buxoai B047.
SIKIo K KHOMKY HaThcKaTh Ounblie 6 cexyHa, 1 Ha Buxonai B046 3'sButhes 1, mio
npu3Bene A0 akTtuBailii KoHTakTy Reset B047 1 nepepuBanns mogaui 1 Ha Buxin B047.
Buxin B047 migkntouenuii 1o Bxoay B010. Jlns toro, mo6 matu 1 Ha Buxoai B010, mae
Oytu 1 mpuHaliMHI HA OJHOMY 3 BXOIB. Y peXuMi py4dHOro KepyBaHHs Ha Bxoai BO10
3apxau Oyae omuuuus, tomy B009 Oyne ynpasnstucs Tiibku kHomkamu «llayza» 1

«ITyck».

JlanTiouKa PYUHOLO, PEAIIMY
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Pucynok 3.6 — BriieHHs GyHKIIIT py4YHOTO YIIpaBIiHHS
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Hactynaum kpokom Oyio noaano Bxifg I3 (puc. 3.7). Ockiabku gaBay MIBUIKOCTI

XapaKTepU3y€eThCsl JBOMA CTaHAMH — AaKTUBHUM 1 CHOKIMHUNA 1 € 1HAYKTHUBHUM,

CTaHJApTHUU BXiJ 13 HajamryBaHHsIM Momentary pushbutton (Make) 6yne nocraTHim.

[TapanensHo monas O1o0ku: Latching Relay B036, AND B033 i1 B039, Flag M2, On-Delay

B032 1 OR B034. I3 Bxomom B034 3'ennaB 13, a Takoxk miakatouns Buxig B033 go nporo

* Bxoay. Ha Bxin B033 noxaB curnan Big «Ilyck» 15. 3 inBeproBanum Bxojaom B032

3'ennaB Buxia B034, Ha sxomMy BCTaHOBJIEHHH Yac 3aTpuMku 3 cekyHau. Buxonu B032 1

B036 miaxmouns go Bxoay B039. Ilonae curnan «Ilyck» 15 Ha Bxim Set 6;1o0ky B036, a

«ITay3a» 16 Ha Reset. JlogaB npanopeusr M2 a1t moaayipIIoro BUBEACHHS 1H(pOpMaIlii

Ipo CTaH JaBadya Ha €KpaH, skuil migkmouuB no Buxoay B039. Buxim B033 1

iHBepToBanuii BXxix BO09 3'ennas i3 Buxomom M2.

Myex L L
Iy
B045
! = J_L|
_ o ] e
Iay=a i
# a] RS °
i —.-‘-‘I Far |
_'r_'__T—.-j'-uL i =
1.3 LS+
.. Bi46
Tl
—
I8 p L M2 (LOGO! dispiays red backlight] Ff-ﬂgch 1o
[ | B
Fem H -
. - Pa | mw wm
Anapiioi eron . Hatis Fing =
Ba33 uit = oft
i & =t enabled
13 . Textd: dizzbled
—e |
I 1 BO39 M2
BO36 RS M

Tarmn: MEHIKOCTE

Pucynok 3.7 — Brinenns ¢yHKIIIT 3aXUCTy N0 JaBavy IMIBHIKOCTI

ITix yac akTuBari knonku «Ilyck» akTUByeThCA pene, ssike Ha Bxig B039 nonae 1.

[I1o6 B039 mir BUBeCTH MOMUIIKY IO JaBady IIBUIAKOCTI HA €KpaH 1 3yMMUHUTH POOOTY,

HE0OX11HO, 100 mepen muM Oe3 HacTynmHoro HatuckaHHs «llay3a» Oyna HaTHCHYyTa
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kHomka «[Tyck». Buxix B033 mogacts oAMHMITIO, KOJIHM BC1 BXOAM OyAyTh MaTH OJUHUII.
OckibKHM 32 YMOBUYaHHSM Ha Buxoai M2 3Haxoauthes 0, i 1HBEPTYBaHHS ITHOTO
3HaueHHs B 1, a 1 y 0, moTpiOHO JABiYl KIIKHYTH MUIIKOIO Ha OJJHOMY 3 KOHTaKkTiB B033.
OTxe, Npu HOpMAIBHUX YMOBAX Ha 0AHOMY 3 Bxo1iB Oye 1. Ha 060x Bxomax B033 micus
HaTUCKaHHS KHONKU «ITyck» 3'aBisieTbest 1, 110 Ja€ MOKIIMBICTh TaMepy paxyBaTH TpU
CEKYH/H 3 MOMEHTY HaTUCKaHHS KHOMIKY «I1yck», a He 3 MOMEHTY 1mojiadi eJIeKTPOCHEeprii
Ha JIOr1YHuM KoHTpoep. [Ipu cripairoBaHH1 JaBaya MBUIKOCTI 1 TP HATUCKAHH1 KHOTIKU
«ITyck» 610k B034 no3Bosisie 0OHYIUTH TaiiMep. 3a YMOBH, 1110 HA MIPOTS31 TPhOX CEKYH/T
He OyJie 30ypeHb, 3'saBisieTbest 1 Ha Buxoa1 B032, mo cnipsmyetsest 1o B039. Skiio nepen
nmuM Oyna aktuBoBaHa KHomka «Ilyck», To Ha Bxomi B039 OyayTe oauHMII Ha BCIX
KOHTaKTax, IO JI03BOJISIE€ TOMATH OAWHUINO Ha BXiA. OauHUIL, Yepe3 1HBEPTOBaHUI
koHTakT Ha B009, 3miHtoeThes Ha 0, 1 OCKUIBKY HE OyJie BCiX OJUHMITL Ha BXxojax B009,
TaKoXX He Oyje OJMWHUIN 1 HA BHXOJI, IO MPU3BEAE N0 3yNMUHKH MoTopa. [lomuika

YCYBA€EThCS aKkTUBalli€r0 KHONKK «[lay3a».

Azapiipadicton | |

Torom ummmocd |

B AN T Y

Pucynox 3.8 - BripoBa/skeHHSI aHAJIOTOBOTO BXOy BUTpaTOMipa
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Bromry Taki enement: Analog Watchdog B022, Asynchronous Pulse Generator
B016, Analog Input (BuTpatomip) All, Analog Ampfilter BO17, ekpan aBapii B025,
AND BO024, Flag M28, a takox marematuuni inctpykmii B020, B018, B021. 3amns

3a0e3nedeHHs O11bI10i TOYHOCTI HAa All BCTaHOBHB MapaMeTpH, sSIK TOKa3aHo Ha puc. 3.9.

@ Al1 [Analog input] X

Parameter Eummenl| Simulation |

Mode

Value: 1000-=1 |{]

| | Automatic Range OF values
Min.: 20005
Max; 1000-=4 1]

Cancel Help
Pucynok 3.9 — ITapametpu 6510xy All

[MigkmounB All no Bxomy BO17 1 nanmamryBaB Omox BO17 BiamoBigHO 10
300pakenHs Ha (puc. 3.10.). Buxing BO17 migkmounB a0 Bxomy B022. IaBepryBas
kKoHTakT En Gnoxy B022, mo0 npu AOCSATHEHHI MiHIMaJbHOT'O MOPOTYy, BKa3aHOIO B

napamerpax Ha (puc. 3.11.), 3'aisiacek 1 Ha BUXOI.

B B017 [Analog Amplifier] bl
Fiﬂmelzl| Commant
Parameler

Block name:
Sensor

Semsor: 4 __20mA
Analog settings
Ueasurement Range Parameter

Minimum: 20051 G 10011}

M mum: 100051 {} Dffset: o ]
Decimal places

Daoimal places inthe messge tert: O |ll| +12345
Others
| | Fotection Adive
oK Cancel Help

Pucynok 3.10 - [Tapametpu 6oy BO17
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ﬁ B022 [Analog watchdog] bd
Parameter Comment
Parameler

Block name:
Semsor _

Sensorz| 010V
Analog settings
Measurement Range Parameter

Minimm: ol Gain 1oasd [

Maximum: 1000-3 ([} offet o]
Thresheld

Threshold 1 {upper: +)
orEgiLl

Threshold 2 (lowe:: -}
200=

Decimal places
Decimal places in the message te o= [l s

Others -
| Retentivity

| Protection Active

Cancel Help

Pucynok 3.11 - HanamrtyBanus 61oxy B022

[TinkmrounB g0 Bxoay reHeparopa B016 Buxim B022. Konrakrt Inv iHBepTyBaB.
['enepatop renepyBaTUME IMITYJIBCH, & B 3aJICKHOCTI BiJ cuTHaITY 4-20 MA, 4ac 3aTpUMKHU
MDK HUMH 3MiHIOBaTUMEThCS. TpuBaiicts imnyibey 0,01 cexyHau.

Burtpatomip, mo Oyno BuOpaHO Il po3poOKM Mae creuu@iky: SKIo Horo
napameTpu OyJie HaJAIITOBAaHO HAa MaKCUMalIbHy TpoayKTuBHICTH (100 ToH/TOM), TO 20
MA Oyne pocsratucs mpu npuodiusno 113,5 ton/rox a ve npu 100 Ton/roa. HeoOxigHo
50 TOH/TOJ MaKCUMAJIbHOI IIBUAKICTI 3aBaHTaXeHHS, 11e 03Hauae 20 MA Oye Toai KOiIH
113,5/2 = 56,75 ton/roa. IIpore BuHMKA€e nmpobaeMa, OCKIIbKH 3HAYCHHS 3MIHIOIOTHCS
JiHIMHO Bix 4 10 20 MA, 1 KOJIM BUTPATOMIP TEOPETUUHO Mae moka3yBatu 0 1ipu 4 MA,

BIH ITIOKAKE 1HIIIE 3HAYCHHS:

456,75

0 - 11,35(ToH/rox)



48

Otxe, HeoOXigHO BHBecTH (opMyily, sSka 3a0e3MeuuTh HaWKpamry poooTy
BUTpaTOMipa. 3 MOSBOIO KOKHOTO IMITYJIbCY 3HAUEHHSI Ha JUCIUIeT Oyjie 3MIHIOBATUCS Ha
10 kr. binpm npomineHime BUKOpucTOBYBaTH 3HaueHHS Big 200 mo 1000 3amicThb
niama3zony 4-20 MA, sik mokazaHo Ha puc. 3.9 1 3.10. 3 meroro nmoOyaoBu rpadika i
byHK1ii 51 00paB OHIANH-KAIBKYJISATOP, IO JA03BOJISIE TOOYyAyBaTH Tpadik Mo TOUYKaX.
3apa3 HeoOX1JHO BU3HAUUTHU 11 TOUKH. Hac Mk iMITyiabcamu Oyzie Ha ocl Y, a OJJMHUIIL
Bumipy Bix 200 go 1000 6ynyTts Ha oci X. OTxe, mepima Touyka Oyae BiIoOpaxaTh
MaKCUMaJIbHY MPOyKTUBHICTB, TOOTO 1000 Ha oci X.

[ToTpiOHO poOBECTH TaKi pO3paxyHKH, 1100 BUPAXyBaTH Yac MK IMITYJIbCAMH

e75 T 3e0g 1000 — 10 = 624,36 mc.

Temnep maemo niepiry Touky: (1000;624,36). [Toaanbiinor TOYKOO CTaHE MOJIOBHHA

3aBaHTakeHH:, a came 600 oquHUIG, 110 BiAoBigae 28,375Ton/ron.

28375 = 3600 - 1000 — 10 = 1258,72 mc.

Tenep maemo napyry touky (600;1258,72). IMomanbiioro Toukor craHe 75%

3aBaHTakeHHs, a came 800 oguHUILb, 110 BiAmoBiaae 42,5625ton/roxu.

4256,25 =+ 3600 1000 — 10 = 835,81 mc.

Tenmep maemo tpetio Touky (800;835,81). Ocrannboro TOukoi Oyme 25%

3aBaHTaxkeHHs, a came 400 oquHuULb, o Bignosigae 14,1875ton/roxn.

4475 ~ 3600 1000 — 10 = 252744 mc

Takum yHOM MaeMo ocTaHHIO TOUKY: (400; 2527,44). Jlna nmoOyaoBu rpadika s
CKOPHCTABCSl OHJIAWH-KaJIBKYJISATOPOM, I BUPIIIEHHS 3a/1adl oOpaB 2 HAWTOYHIIIMX
piBHSAHHS, Ki Jerko peanizysatu Ha LOGO: kBaapaTHuHy Ta rinep6oiiuny perpecii. Ix

HOPIBHSHHS IpecTaBjieHo Ha (puc. 3.12.).
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PesynbTar

By

- KBagpaTtu4iHa perpecis
= [inepboniyHa perpecisa

3,200
3,000
2,800 —
2,600 —
2,400 —
2,200 —
2,000 —
1,800 —
1,600 —
1,400 —
1,200 —
1,000 —

800 —

600 —

400 T T T T T T r—
400 500 600 700 800 900 1,000

Pucynok 3.12 - I'padiku jy1s KyOG1uHOT 1 T1iepOosiuHo1 perpecii

Sk 6auumo 1o rpadiky, KBagpaTHuHa perpecis € 6u1b miaxoasamoo. Kpim Toro,

ii merme peami3zyBatu. PIBHSHHS 115 11bOTO TpadiKy Take:
y = 0,0066X2 - 12,3172X + 6365,3275

OckiabkH Apo00oBi uKciia He maATpuMyroThes Siemens LOGO, s 3HalIIOB pilieHHs
— 3ammucyBaTH JpOOOBI 3HAYECHHS SK I yucia, mo ausatbes Ha 10, 100, 1000 Tormmo.
MeHi 3Hano6unocs Tpu 6;10ku Mathematic instruction B020, BO18, B021 s 1i€i 3agayi.
brok BO18 Bignosizae 3a o0unciaeHHs nepmoro aojaanky, B020 — 3a npyruii 10/1aHOK,
a B021 — 3a cymy Bcix momankiB. Y 6orii BO18 st HamamTyBaB mapaMeTpH, K MOKa3aHo

Ha puc. 3.13.
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ﬂ B018 [Mathematic instruction] X

Parameter Comment |

Farameter
Block name:

Instruction
Vi

§* BOTT |Analog Amplifie

Operator 1: x Priority 1:H

V2
¥ BOTY [Anatog Amplifie
Opetator 2: » Prionity2: M~
3
6= (1]
Operator3: + v Piority3:L v
V4

100001+ ]

Decimal places

Decimal places in the message text: o [ #2345

Output

When En="0", output is:
(@0 () Last Value

Others
| | Protection Active

Cancel Help

Pucynok 3.13 — HanamryBaHHs mapaMeTpiB MaTeMaTUYHUX oreparltii 61oky BO18

Ha Bxomu V1 1 V2 nogato Buxig Ax 3 6;10ky B0O17 ta MHOXKY iX MK cO00I0 ,5K
noka3aHo Ha puc. 3.13, m1s miiHeCeHHs 3HaUeHHs 10 KBaapaty. V3 i V4 BcTaHOBIIEHI 5K
ctani uucia 66 ta 10000 BiamosigHOo. KBajmpar 3HaueHHS BXOAY MHOXKHUTHCS Ha 66 1
nimteest Ha 10000. Otpumana dopmyna Burisgae Ttak: ((BO17*B017)*66)/10000.
HactymHuM KpoKOM Ciifi CTBOPUTH Ipyruii momaHok y Omori B020, mns doro s

HaJIAIITYBaB MapaMeTpH, sIK MOKa3aHo Ha puc. 3.14.



E BO20 [Mathematic instruction]
.Piumﬂrf Comment |

Parameler
Blnck name

Instruction
vi

5 B na

Dpesator 1-= Priority =L

rep i ]

Opergtar 2: » Frioity2:H

10 |

Operafor3: + Frioeity 3 M

Decimal places
Docimal places in the message tet g [ R34es

Dulpul
When En="", sutput m:

l.?:.l ] I - Last Valus

Others
| | Protection Active
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Pucynok 3.14 — HanamyBaHHs mapaMeTpiB MaTeMaTHIHUX onepaliii 6;oky B020

Buxin Ax 6moky B017 nomaetscst Ha Bxin V1. Bxin V2, V3 1 V4 maroTh dikcoBani

sHaueHHs 1232, 100 1 0 signoBigHo. Buxig 3 6moxky B017 mHoxuthes Ha 12,3172,

OKpPYTJICHE JI0 JIBOX 3HAKIB Iicisi KOMH, 10 ekBiBajgeHTHO 1232/100. Otxe, piBHIHHS

Burisigae tak: BO17*((1232/100)+0). Jani HeoOXigHO BUSHAYUTH CYMY BCiX JIOJIaHKIB B

omoui BO21. 15 iporo HanmamryBaB mapaMmeTpH, K Ha puc. 3.15.
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E BO2T [Mathematic instruction)
Farameler | Commedil

Parameter
Black name

Instrmctson
L

Opwialnr 1, = ™ Pratity 1: M

Epesaign 2 - Pronty 20 H

Opsephol 3 » . Pricriby 37 L

Deoimal places
Deamal places m the mesage bexd = sy

Dutpal
Whan En="0, outpat is:

LM & )t Viow

Dihars
| | Peogmciien Active

|__ur:_ Lancel HElp

Pucynok 3.15 — HanamryBanHs mapameTpiB MaTeMaTUYHUX onepaiiii 61moxy B021

ITinkmrouaro 6ioxku BO18 ta B020 Ha BXoau V2 1 V3, a moTiM BIIHIMAK OJHE
3HayeHHs Bij iHIoOro. Bxim V1 1 V4 mictars cram yucia 1 1 6365 BigmosigHo. Jlam
MHOXKY V1 Ha V2, motim aumo Ha V3 1 cymyto V4.

PospaxoBana dopmyna Burisaaae tak: (1*(B018-B020))+6365.

Hami Bxig TL 6moxy BO16 nmiakmnrouaro 1o Buxoay Aq 3 6:1oky B021.

VY 6mo1t1 B024 onuH 3 BXOA1B 1HBEPTYIO 1 MiAKIIIOYar0 10 Hhoro Buxia BOOS. [nmuii
BX17 migkmrodaro 1o Buxoay B022. Otxke, gAKMo 3HA4YCHHS NEpeBUIUTH 4 MA Ha
aHayoroBomy Bxoji, ane kHomka «Ilyck» He aktuBHa, Ha Buxoali B024 3’sButbcs

onuaMIl. Ilei curHam Maemo 3MOry Hajicjath Ha M28 s opaH)XeBOi1 MiJCBITKH
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aBapiitHOTO ekpaHy Ta Ha B025, sxuii Bianosimae 3a cam exkpaH. [loBimoMIeHHS Ha eKpaHi
B025 nokazaHo Ha puc. 3.16.

Pucynox 3.16 — HanamryBanHs mapaMeTpiB aBapiitHOTO eKpaHy

Bon B013
" s
rar rar AP
Prin =0 . lkana sanorHerHa
Gt = off = LB014

Teoet | .---mm Ag [ 2500 e W=
BOOB Teu g PL [ 2800 | b |A 2

X ;1-— - Pz 1 | =
? +f- gooamn = PO T
- P4 |0 | ) ;.I —
{1568 ) P .-:'.|
= = P3| om0
| 1< . = 5
':"F I||||| ; =0 3 r:I_ I T
I-'-::" = off Pomit=( -I:IF.-A
. On=(+ (LEE" 1 he0 bl e
Ltrﬁ,?@;q,m: 'ﬂowhi__‘ajt:r /31000
e T a012 A=
= TEE = Stz
ox |+ = par | A2 B1ZETE" | 000+
Par.
— - — i = S
B | [=.

=3 |z
o=
2
—r |
R .|
]
[

I
I
|
.
I
|
|
J

Cit=88 EO10 e .
i =1
Stait=0 13 _ bt JIamnn-ucﬂ "MHﬁm'Enau Tai’mr.Ep migesimin  Thaenimes expar
.| B -.-:l‘- M25 [LOGO displ
E J"".' uJ q . A M e
isplays the, amber backlight] j I Expak lajgnpi? 0 Fis riveian =
: Tz [ 0000s P
Pt faa ve - I 0:00s
Prin=1 a1 o
."....I =l Bt =0

Ha ocrannboMy eTani HEOOX1JTHO BCTAaHOBUTH €KpaH JJIsi BUBEJACHHS 1HpOpMaIlii.

Pucynoxk 3.17 - Peanizartis ekpaHy 1 HOro mijiCBITKH
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Bbyno momano 6mokum Mathematic Instruction (B012, B013, B014), a takoxx OR
(B030), Message Text (B0O11), Off-Delay (B031), Flag (M25). ITincBiTka ekpany Oyze
npaimtoBatd npotsrom 10 cekyHn micas aktuBamii  QyHKIIT «30UTBIIUTHY YU
«3menmuTny, Buxomu 12, 17 ta Q2 s mig'eqnaB a0 BxomiB Osoky B030. V pasi
BUHEKHEHHs 1 Ha Oy/1b-IKOMY 3 IUX BXO/IiB, TO BOHa Oyze nepenaBatucs Ha Buxin B030,
noTiM Ha BXig BO031. Ilicas mporo, Koau mojada OJWHUII NMPUIUHSAETHCSA, HA BUXOI1
3'SIBISIETHCS OMUHUILA, HApoTs3i 10 cexyHn 1 cpsiMyeThes 10 mpanopiro M25. Takox
Oyno gonpaHo 010k ekpany BO11, ne BBIMKHYB iHBEpTOBaHUM KOHTAakT Ha Bxoxl En, 3

METOIO HE 3aTyXaHHS €KpaHy.

E BO11 [Message texts) x
rameter | comment [
Farameter
Bl rulered::
esmge Teat Seiling
Piiority: o (@) Eharacter et 1: 84 1 [ Enaties
| | Ackoantedge wesage | Charicta 2 00858 S [ Junsieg
Contents
i I
5 OO LD opinie| =
3 8008 |Or-Delay]
i OOT [ Amnct oous Pl Ge reato]
6 100 ity ! et |
5 BOL [ Mestrematic insituctim] \Curteet dats
& BUE |Mathermatc instnetion| |Wpmagn @ rabie e
£ B |Nethemata; insiaction] “Mensge erable dale
| BN [Amyichronoes Puse Genaratar] = L i

Ticker stting l I et Feranster
(8 Charaner by creracer ot o . .
[t e 7 A ONroFt Spbol 0000 Ede maslly

| fuser | [Gnez | [uee3: | [umes | [uss | [unes

(@i (oo e [ e

| | Protection Active

|| 5w reege mfeation in detala vt

Pucynok 3.18 — HanamryBanns napametpiB 00ky ekpany BO11

Ha ronoBHoMy ekpani OyJio BiIoOpa)K€HO Takl MapaMeTpH:

. SetPoint — ycraBka.
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. Actual — kiTbKiCTh 3epHa, M0 BXKe NepeKadyaHo 3 MOMEHTY 3aITyCKy.

. [IIkana 3amOBHEHHS — MMOKA3y€ PIBEHb 3aIIOBHEHHS BIJIHOCHO YCTaBKH.
. Pump — iHauKaTOp HAsIBHOCTI CUTHAITY JJIsl TOYATKy poOOTH pere.

. Manual mode — noka34uk, Ui aKTUBHUAN PEKUM PYYHOTO YIIPaBITiHHS.
. SpeedSensor — BimoOpakae cTaH JaBayva IIBHIKOCTI.

Bpaxoyroun te o Siemens LOGO! nmpaitoe Tinbku 3 yrciaamu tuiry short, ToOOTo
UMMM YUCIIaMH B Alana3oHi Bij -32768 no 32768. ToMy a1l BEIUKUX HABAaHTAXKEHb,
TaKuX SK BaroHw, 32768 Kr HEAOCTaTHRO. 3 M€l IPUYMHU s BUPIIIUB, 110 HA eKpaHi IS
3py4YHOCTI KOpHCTyBaua joaam crtatuuHi uudpu 0, a Bara Oyne OOYMCITIOBAaTUCS B
JecsTKax KijorpamiB. Buxonsum 3 1bOro, ycTaBKa 1 3aBaHTaXXEHHS CKIAJaTUMYyTh
327680 kr MakCUMAJIbHO, IO € IUJIKOM JOCTaTHBO. S miakmrovaro naxi 3 6moky BO13 mos
B1JI0OpaXkeHHs Ha ekpaHi ycTaBku. 1100 moka3zatu KiIbKICTh BXKE 3aBaHTAKEHOTO 3€pHa
nigkoyaro aani 3 6moky BO12. BukopuctoByro gani 3 6;moky B014 s BimoOpaxkeHHs
mkanu nporpecy. 11[o6 3abe3neuynTH MOCTIMHY poOOTYy y BCIX IUX OJOKax €
1HBepTOBaHui BXix En.

3acoboMm mepenaui gaHux 13 O61okiB B004 1 BOO8 ngo 6moky B014, a Takox
BUBEJICHHS JaHUX Ha eKpaH ciayxarh 010k BO12ta BO13. Buxonsuu 3 11p0ro B HUX
Hemae MaTemaTuuHux onepaiiii. Ha Bxin V1 610ky B014 nagxoaars nani 3 6;moxy B012,
a Ha Bxi1 V2 3 610ky B013. V3 mae noctiiine 3naduends 1000. Yactka Big auieHHs V1
Ha V2 MHOXUTbHCS Ha V3.

®opmyna Burasaae HactynHauM ynHoM: ((BO12/B013)*1000)+0.

[Tinkmouaro Buxia Q2 jis BigoOpakeHHsI cTaHy pene PUMp, Ha ekpadi Oyje
BimoOpaxkatuck «OFF» a60 «ON» Bignosinno (puc. 3.19), B 3a1neKHOCTI BiJl TOTO, YH €

Ha HbOMY JloriyHuii 0 abo 1.
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B 10 status name X

WO Status Kame Setting

SelectiCitype Digial ety -
mednm-.igz

L
Imput staluy mame —
e [ R N

inpuil rueme fon Stabey THLE

Pucynoxk 3.19 - HanamryBanHs nmapaMmeTpiB ekpaHy iHpopmallii mpo cratyc BuBoay Q2

3 ypaxyBaHHSIM BHPIBHIOBAHHsI IO JIIBOMY Kparo Moji0HO BuBeacHHIO Q1, 100
3JIMIIUTH Miclie 1 Harucy "Manual mode".

Jani 3 6;10Kky M2 BUBOJSTBCS AJI BiIOOpaKeHHsI CTaTycCy JaBava MBUAKOCTI. Ha
exkpani 3'saBistoThes noBigomsieHHsT "ERROR" a6o "OK", B 3ajie)XHOCTI BiJl CTaTycCy

TRUE a6o FALSE. Brinenns 1iporo mpoiiecy nokaszana Ha puc. 3.20.

m 1O status name 5
1D Status Kame Selting

mmﬁmu:z_

Impet stales name
gt e b itabe FALSE

Inpedt name for abes TRUE

|| :{

Pucynoxk 3.20 - Brinenns BuBoay crarycy 6ioky M2
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3.3HanamryBaHHsi mnapamMeTpiB BUTpaTomipa

[Ipm migkaroueHH1 BUTpaTOMipa  3aBOJACHKHUM  KOE(IIIEHT Bxke Oyne
BcTaHoBJeHUM. [loTpiOHO mepeBipuTH, UM HEMAa€ BIUIMBY CTOPOHHIX CHJI Ha JIOMATKY
Butparomipa. [licis miaTBEpKEHHS 1IOTO HEOOX1THO HATUCHYTH KHOMKY «Tarey, sika

3HaXOJIUThCS] BHU3Y 3/11Ba HA OCHOBHOMY €KpaHi BUutparomipa (puc. 3.21).

.
Counter 1 4.23¢c
—_ -

Flow rate

Counter 2 1676.22¢%
Counter 3 8542.28¢%
Counter 4 22953.95¢

17.284 o0P1> 508 f 97.6¢/n
o Tare 0 882> 54%

THEN - _

Pucynok 3.21 - ['onoBH1 napameTpu BUTpaToMipa
Yepez 10 cexkyHa OUIKYBaHHS BHUTpPATOMIp aBTOMATUYHO BCTAHOBUTH HOBY

HYJIBOBY TOUKY (puc. 3.22).

4.0mA @8P1> 500 ’ o.0t/n

eTare @SP2> 940

Sunflowver

Pucynox 3.22 - CnioBitieHHs! IpO BCTaHOBJICHHSI HOBOT HYJIEBOT TOUKH
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Jlani HeoOXiJHO 3aBaHTAXXUTH OJJHY BaHTaKIBKY 1 BU3HaUeHHs ii Mmacu HeTTO. [ami
NOTPIOHO HATUCHYBIIM KHOMKY «Menu» Ha OCHOBHOMY €KpaHi, 100 BUKOHATH

KaniOpyBaHHS BUTpaTOMipa.

——
Corfectlion ]

d : -

3 / t |

Comparliso welaght
-Sunf ilower

New signal difference
0ld gain
0ld signal difference

cChancge

Pucynok 3.23 — HanamryBans napametpi miamento Correction
[MouatkoBuii psaok BimoOpaxkae "Display weight" — Bara, sky 3adikcyBas
BUTPATOMIp TIO 3aBEpPUICHHIO TMPOLECY HaBaHTaXeHHSA. HactynmHmii psgok —

"Comparison weight". JIyist mpo1oB»KeHHsI HEOOX1THO3alTH B HOT0 HAJIAIITYBAHHS.

Display weight

in: 0.00
5:3:999999.00

Pucynok 3.24 — HanamrryBanss napameTtpiB miamyHkry Comparison weight
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OTpumaHy 3 BaroBoi Macy HETTO CJIiJl BBecTH y po3aiii "Comparison weight" (puc.
3.24), micng 4oro MiATBEPJUTH BBEJCHHS, HATUCHYBIIHU 3€JICHY TajOyKy B HUKHBOMY
npaBoMmy KyTi. HacTymHuM kpokoM y MeHIO BuTpatoMmipa, B migmento "Correction",
HaTUCKaeMO KHOMKY «Correcty 1 MOroaxyeMo Ait0 KHONKOW «Yes». [1oTiM HeoOXiaHO
HATUCKATH KHOTIKY «Mainy» y BepXHbOMY JIiBOMY KyTKY. Ilicyist TOTo, sik moBepHEMOCS Ha
TOJIOBHUH €KpaH, 3 METOI0 OOHYJIEHHS JIUMJIbHUKA CJIiJI HATUCKATH Ha MOKA3HUK Baru

HaBnpoTH Hanucy «Counter 1» (puc. 3.21) 1 moroautu Airo HaTUCHYBIIU «OK».

3.4EaexkTpuyHa cxema CUCTEeMH aBTOMATHYHOI'0 KepyBaHHS

MHEBMOTPAHCIIOPTEPOM

JIo BXiIHOTO aBTOMATUYHOTO BHMHKAaya MIJKIIOYAIOTHCS TpU (a3 3MIHHOIO
CTpyMY, K1 MIOTIM HAJAXOASITh Ha KOHTAKTHU IPUCTPOIo TuiaBHoro mycky 1/L1, 3/L215/L3
(puc. 3.25). Ha enexTpoABUTYH KHUBJICHHS MMOAAE€THCS Y€pPe3 BUXOIU MIPUCTPOIO TIIABHOTO
nycky 2/T1, 4/T2 1 6/T3. EnextpomBuryH 3azemioerbes. Jlns 3a0esneueHHs
J0JTATKOBOTO 3aXUCTy A0 KOHTAKTIB T1 1 T2 MoKHa miIKIIOYUTH BOYJOBaHUN TEPMICTOP

B €JIeKTpoABUTYHI. [IpUCTpiii MIIaBHOTO MyCKY 3a3eMIIIOEThCA uepe3 KOHTakT PE.

- - - . . . . - - * | o
| T PH N PE

A ! \ \ Wl iBlrmamuip

Pucynox 3.25 - CxeMa cujoBa eJIeKTpUYHA CUCTEMU aBTOMATUYHOTO KEPYBAHHSI

MTHEBMOTPAHCIIOPTEPOM
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3 MeTOr0 KepyBaHHs TUIABHUM ITyCKOM HeoOxiaHo nogaTtu a3y L1 na knemy Al 1
MOBEPHYTH ii B HEHUTpasb uepes3 kiemy A2. [lomgada da3u peryaroeTbess KOHTAKTOM pesie
K1.1. Komu na kotymky K1 mogaetscs 24 B mocriitHoro crpymy 3 Buxoay Q2 ITJIK,
K1.1 3ammkaerbcs. CBitiosi imamkatopu QI 1 Q3 curHami3yloTh MpO BKIIOYCHHS
PYYHOTO peKUMY KepyBaHHS Ta CTaH «3yMUHEHO». BIOK JKUBJICHHS, IKUI 110/1a€ €HEPT1I0
Ha [IJIK, migkmrouenunit no dasu L2. daza L3 BuxopuctoByeThcsi [l >KUBIEHHS

BUTpaTtoMipa (puc. 3.26).

o EkpaH

et CUMHATT - cuHI
CUTHAIT + yopHuiA

T S

pe YKUBNEHHS - BDINUA

[

= XVBNEHHA + YepBOHWI

Pucynok 3.26 - CxeMa miIKJIF0YeHHS CUTHAJIBHUX MPOBO/IIB J10 BUTPATOMIpa
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4. 0XOPOHA MPALII

Cucrema opraizanii OXOpOHM Tpali Ha MIJMPUEMCTBI MOBUHHA TapaHTyBaTU
JOTPUMAaHHS YMHHUX HOPMATHMBHO-TIPABOBUX AaKTIB Ta BIPOBA/KEHHS HEOOX1THHUX
OpraHi3alifHO-TEXHIYHUX, COLIAJIbHO-€KOHOMIYHMX, JIIKYBaJIbHO-IPOPUIAKTUYHUX 1
CaHITApHO-TIT1€EHIYHUX 3aXOJIB JJI CTBOPEHHS Oe3MeuHuX 1 KOM(POPTHUX YMOB Mparli,
K1 3a0e31meyarhb 3/10poB's Ta Oe3MeKy MpailiBHUKIB.

OCHOBHOIO METOIO TaKO1 CUCTEMH € peatizailisi BC1X 3aX0/liB 1 3aC001B, BU3HAYECHUX
HOPMATUBHUMU JTIOKYMEHTaMH, CTIIPSIMOBAHMX Ha OXOPOHY 370POB'S Ta Oe3MeKy mpaili
BUPOOHUYOTO TIEPCOHAITY.

[Tpoext ACK eneBatopa 0a3zyerbcs Ha koHTposiept Siemens LOGO! 24CE i1
BKJIIOYAa€ B cebe naBadyl, perne, OJOKHU >KMBICHHS, MPUCTPOI IUIABHOTO IMyCKy Siemens
Sirius 3RW4425-1BC44, BukoHaB4i MeXaHi3MH, IBUTYHU Ta BUTPATOMIPH.

Ileir po3ain MICTHTh HPOMO3MIIT IOJO0 OpraHi3alliiHUX 3aXO0JiB 1 TEXHIYHUX
pillieHb Ji1 3a0e3MeueHHs] OXOPOHHW Tpalll MiJi Yac eKCIUIyaTallii aBTOMaTU30BaHUX
CHUCTEM KEepYBaHHS 1 TEXHOJIOTTYHOTO 00aHaHHsA. TakoX OMUCcaHO OCHOBH1 KPOKH ISt
3a0e3MeyeHHs] CcaHiTapii Ta TirieHM Ha poOOYOMY MicCli, MOXKEXKHOi Oe3neku Ta

npod1IIaKTUIHUX 3aXO0/I1B.

4.1 Opranizaniiini 3axoaM Ta pilleHHS HIOJ0 TEXHIYHOro 3a0e3levYeHHs] IJIA
3a0e3neyeHHs1 Oe3lmeKkW IMPH eKCIIyaTanii 3aco0iB aBTomMaru3amili Ta

TeXHOJIOTIYHOI0 00JIaTHAHHSA.

Omneparop ACK mpaitoe B OKpeMOMYy NPUMIIICHHI, /€ pO3TallOBaHI IUTOBE
oOnagHaHHS Ta MyJbT KEPyBaHHS JUII MOHITOPUHTY Ta KOHTPOJIIO TEXHOJOTIYHOTO
nporiecy. s 3a0e3nedueHHs 0e3MneKy Ta epeKTUBHOCTI POOOTH nepe10aueHo MpaBUIbHE
PO3MIIIEHHS IIUTIB 1 MyJIbTa KEPYBaHHS.

PoGouwnii 1eHs opra”izoBaHo 3a MO3MIHHUM rpadikoM TpuBaiicTiO 8 roauH. s

3HWKEHHS BIJBOJIIKaHb IIJI Yac POOOTH Ba)XJIMBO IMPABUIBHO PO3MICTUTH OpraHu
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KepYBaHHsI, TaKi K KHONKY 1 mepeMukadi. CTiHE IpUMIILIEHHS MatoTh OyTH odapOoBaHi
B HEUTpaJIbHI KOJILOPH, a MiJyiora — PIBHOIO 1 HECIM3bKOW. Bucora mpuminieHHs
CTaHOBUTH 3,5 M, a myioma Ta 00’ €M BiJIMOBIIAI0Th BAMOTaM CaHITaApPHUX HOPM.

Axkmo s oOCIYyroBYBaHHS ~ TEXHOJIOTIYHOTO — OOJIaJIHAHHS ~ HEOOXIiJIHE
BUKOPHUCTAHHS CXO/J11B, BOHHM MOBUHHI OyTH OCHAIIIEHI MOPYYHSIMH BUCOTOIO HE MEHIIe |
meTpa. s oOcayroByBaHHS TakuX arperaTiB, sIK 3€pHOCYIIAPKHA Ta CemapaTopw,
BCTAHOBJIIOIOTHCSL JTOJATKOBl TEXHOJOrYH1I Mainanuuku. Opranu kepyBaHHa ACK
BKJIFOYAIOTh €JICKTPUYHI TPHUBOJU, & JIBUTYHU OCHAIIYIOTHCS MPUCTPOSIMU TUIABHOTO
MYyCKY.

[Ilo6 yHHKHYTH TEIUIOBHX OIIKIB, BCl Taps4yl YacCTUHU TEXHOJOTIYHOTO

oOnaHaHHS MAIOTh TEIJIO130JISIIIIO, TKa 00OMEXy€e TeMIiepaTypy Ha moBepxHi a0 40 °C.

4.2EnekTpobe3neka

[IpoekT po3pobieHnii 3 ypaxyBaHHAM YWHHUX BHUMOT 3 €JIEKTpOOE3MNeKH,
Bukimanenux y [IYE-2017, HITAOIT 40.1-1.21-98, HITAOI1 40.1-1.01-97, HITAOIT 40.1-
1.32-01, ACTY 7237:2011 Ta TexHiuHOMY periaMeHTi 3 O€3MeKH HU3bKOBOJIBTHOTO
enekTpuuHoro obnagHanus. Takox BpaxoBano JICTY b B.2.5-82:2016 nromo 3axucHux
3aXO0/IIB €JIEKTPOOE3NEKH B €JIEKTPOYCTAaHOBKAX OYyAMHKIB 1 CIIOPY/I.

[IluToBa MpUMIIIIEHHS HAJICKUTh 10 30H 3 BUCOKUM piBHEM HEOE3IEeKH, TaK SK
ICHye WMOBIPHICTh OJIHOYACHOTO KOHTAKTy JIIOJWHU 3 EJEKTPOIPOBOJAMH Ta
3a3eMJICHUMHU YacTHHAMU OyAIBEIbHUX 1 TEXHOJIOTIYHUX KOHCTPYKIIIHA, IO MOXKe
MIPU3BECTH JI0 CIIEKTPOTPABM.

Enextporexniune oOnagHaHHS, Take SK CICKTPONPUBOAM Ta JABUTYHHU
TPaHCIIOPTEPIB, )KUBUTHCS Bl TPhOX(ha3HOT MEPEK1 3MIHHOTO CTpyMy 3 yacToToro 50 ',
Mae TITyXO0 3a3eMJICHY HEeHTpaJib Ta Tparfoe mpu Hampy3i 220/380 B.

Y npoekTi nepeadaueHo BUKOPUCTAHHS 00JIaHAHHS, SIKE 3/1aTHE TPAIIOBATH K Y
3BHYAWHUX, TaK 1 B aBapiiHMX yMOBaX, BUTPUMYIOUM TaKl CHUTYyaIlli, SK KOPOTKI

3aMUKaHHs, IICPCHAIIPYTH Ta IICPCBAHTAKCHHS.
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TexHiyHl 3axoaud [Jid TOMNEPEIKEHHS EJIEKTPOTPaBM  BiJl KOHTAKTy 3
CTPYMOBIJIHUMU €JIEeMEHTaMU 00J1aJHaHHS BKJIIOYAIOTh:

1. [3051s111110 CTPYMOBITHMX YaCTHH, Jie KaOell MPOKIaAat0ThCA B CHEIlialbHUX
KOHCTpYKUisAx. Omip 1305s111i Mmae ctaHoBUTH 1 KOM Ha 1 B, 3 MOKITMBICTIO 3HUKEHHS 10
0,5 kOm Ha 1 B g yac pobotu. BuMukadi Ta po3eTKu MOBUHHI OyTH 3aKPUTOTO THITY.

2. 3acTocyBaHHSA 3aKpUTHX PpO3MNOAUIBHUX Iad, MYCKOBUX MPUCTPOIB 1
KJIEMHUX KOPOOOK I 0OMEXKEHHS IOCTYIy MEPCOHANTY 0 HE13071bOBAHUX €JIEMEHTIB.

3. BuxopucTtanHs 3aXUCHUX OrOPOKEHb.

4, CeiTunbHUKY 3 Hanpyroto 220 B maroTe OyTH po3TailioBaHi HAa BHCOTI HE
MeHIIe 2,5 MeTpa BiJI MiIJIOTH.

d. VYci cTpyMonpoBiHI YaCTHHM TOBWUHHI OyTH OTOPOJKEHI, a Ha MHIUTaX

MarTh OyTH BIJMIOBI/IHI 3HAKH 1 TONIEPEIKYBaJIbHI TIJIaKaTH.

6. BcranoBnieHi 00KyBaHHS 11 BUMKHEHHS €JIEKTPOKUBJICHHS MPU 3HSTTI
OTOPOJIKEHb.
7. [IlutoBe o6magHanHsa Mae BUcOkui kiac 3axucty (01), mo MiHiMiZye pU3UK

TMIOIIIKOJIPKEHb Ta TIOTIaIaHHS BOJIOTH.

8. JIns 10JaTKOBOTO 3aXMCTYy MEPCOHATY BUKOPHCTOBYIOTHCS 1HAMBITYaIbHI
3ac00M 3aXUCTY: JIENEKTPUYHI B3yTTsl, pyKaBUUKH, MIICTABKU 1 KUIUMH.

3 Meror 3amo0iraHHs YpPaKeHHIO EJEKTPUYHUM CTPYyMOM dYepe3 MeTajeBi
HECTPYMOBIJIHI YAaCTHUHHU, [0 MOXYTh 3HAXOJUTHUCS IIiJI HANPYrolo BHACIIIOK
MOPYIICHHS 13011111, 3aCTOCOBYIOTHCS 3aXHCHE 3a3eMJICHHA Ta BHUMKHEHHs. [lpu
3aMUKaHHI a3y Ha KOPIyC MNPUCTPIM CIpalbOBYe€ aBTOMATUYHO, 00 YHHKHYTH
ypaxeHb.

OnuH pa3 3a ATk POKiB 3MINCHIOETHCS PETYISIPHUI KOHTPOJIb CTaHY 3a3eMJICHHS

J1s1 3a0€e31eueHHs HaIIiTHOTO 3aXHUCTY.
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4.3Oprani3auiiidi 3axoau Ta pilleHHs, CIPAMOBaHi HA MIATPUMKY ririeHu npaui

Ta caHiTapii HA BUPOOHMUTBI

OpranizaniiiHi 3aX0y Ta PIlI€HHs, CIPAMOBAaHI Ha MIATPUMKY TITl€HU TMpaml Ta
caHiTapii Ha BUpoOHUIITBI 3 BukopuctanHsMm BJIT I[IEOM (Bi3yanbHHX IUCIIIIEHHUX
TEpPMIHAIIB  TMEPCOHAIBHUX  E€JIEKTPOHHO-OOYUCIIOBAJIBLHUX  MAIllMH), TOBHHHI
BpPaxOBYBAaTH HACTYITHI aCIIEKTH:

1. PeryntoBaHHs MIKpOKIIIMATY

. 3abe3nedyeHHs] ONTUMAJIbHUX TeMrnepaTypHux ymoB (20-22°C), BoJaorocri
(40-60%) Ta mBUAKOCTI TOBITPSI I 3pYYHOI POOOTH 32 KOMIT'FOTEPOM.

. BukopucranHs KOHIUITIOHEPIB Ta BEHTHIAIIMHUX CUCTEM IS MiATPHUMKH
KOM(OPTHOTO MOBITPSHOTO CEPEAOBUILIA.

2. [IpaBunbHE OCBITICHHS POOOYUX MICITb:

. BcTanoBneHHs OCBITJICHHS, K€ 3amo0irae Bij0iMcKaM Ha €KpaHi MOHITOpa
Ta MIHIMI3y€ Hampy>KeHHs 30py. lle BKItOYae BUKOPUCTAHHS M'SIKOTO OCBITJIEHHS Ta
MpaBUJIbHE PO3TAITyBAaHHS CBITHJIBHHKIB.

. HopmyBanus piBHs ocBiTieHocti (300-500 k) 3rigHO 3 caHITapHO-
TITIEHIYHUMHA BUMOTaMHU.

3. Epronomika po6o4oro miciis:

. PeryintoBaHHsI BUCOTH CTOJIy Ta CTUIbLISL AJi 3a0€3MEUEHHs 3pY4YHOI MO3H
orepaTopa Ta 3aro0iraHHs NepeHanpyKeHHIO M'sI31B CIIMHU, IIUi Ta PYK.

. Opranizaiiss poOOYUX MICllb 3 MOMJIMBICTIO HaJallITyBaHHS MOHITOpa Ta
KJIaBlaTypH JJIsl 3pYYHOCTI KOPUCTYBaya, 10 CIPUSIE€ 3MEHIIEHHIO BTOMHU.

4, [lepepBu Ta pyXJIUBICTH:

. BcranoBnenns rpadikiB s peryJsipHuX mepeps (He MeHine 5-10 xBuimH
kKoxkHI 1-1,5 rommam poOoTH) mia 3amoOiraHHs CTOMJICHHIO O4Yel, TOPYIICHHIO
HUAPKYJIALIT KPOBI Ta IHIIUMH IIPOOJIeMaMHu, MOB'I3aHUMHU 3 TPUBATIUM CHUJIIHHSIM.

. 3acTocyBaHHS BIIpaB JUIsl PO3CIA0JICHHS O4Yel Ta MOJIETIICHHS HAlPYTH B
M'A3aX.

5. [Iym Ta BiOpariii:
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. 3MEeHIIEeHHS PiBHSA BUPOOHUYOIO IIYMY, IKHI MOKE€ BUHUKATH Yepe3 poooTy
BAT IIEOM, 3acrocyBaHHSi aKyCTHYHMX MaTrepiaiiB JJii 3HIKEHHS IIyMOBOTO
HABAHTAKEHHS.

. BuOip TexHomyorii 3 MiHIMagbHUMU BiOpamisMu s 3a0€3MeYeHHs
KoMdopTHOi pobOTH.

6. [ToxerxxHa Oe3neka Ta enekTpode3neka:

. 3a0e3nedyeHHs]  HAsIBHOCTI  MPOTHIIOXKEKHUX  3ac001B, TaKuX  SIK
BOTHETaCHUKH, Y Pa3l HAJ3BUYANHOI CUTYaIIl.

. Perynapue  oOciayroByBaHHsSs ~ Ta  MepeBipKa  €JIEKTPONPOBOJKH,
BUKOPUCTAHHS 0€3MEUHUX CICKTPUUHUX MPUIIAiB, 3aXUCT BiJ KOPOTKOTO 3aMUKAHHSI.

7. OuwniieHHs Ta CaHITApHUNA KOHTPOJIb:

. PerynspHe npoBiTprOBaHHS MPUMIILIEHb Ta OYUIIEHHS B MUY, IKU MOXe

BIJIMBATU HA 3JI0POB'SI MPaIliBHUKIB.

. KoHTpoJib 32 4UCTOTOIO Ta MOPSIAKOM Ha pOOOUYMX MICIISIX.
8. HaBuaHHs Ta IHCTpYKTaX1 NepCcoHAaIy:
. [IpoBeneHHsT 1HCTPYKTaXIiB JJisi MPAIIBHUKIB MO0 MPABUIBLHOTO

BUKOPHUCTaHHS OO0JaJHaHHA, JOTPUMaHHS HOPM TirieHu mpaill, moBopkeHHs 3 BT
ITEOM.

. O3HaltoMJIEHHS 3 MOTEHIIMHUMH PU3UKAMU JJIsI 37I0POB’S Ta METOJIaMH iX
3aIro00IraHHs.

i 3axoau CIpUAIOTH CTBOPECHHIO O€3MeYHNX 1 KOM(POPTHUX YMOB i poOOTH 3
BJIT ITEOM, 110 B cBOIO uepry miABUINY€E €EKTUBHICTD Ipalll Ta 3HUKYE PUSHKU IJIS

3JI0POB's MPaIliBHUKIB.

4 AKniMaTH4Hi yMOBH Ta CKJIaJ MOBITPs po0040i 30HH

3rinno 3 JICH 3.3.6-042-99 "CanitapHi HOPMH MIKPOKIIMATY BUPOOHUYMX
PUMIIIEHB", BU3HAYAIOTHCSl HACTYIHI BUMOTH JI0 KITIMATUYHUX YMOB Ta CKJIa Ty TTOBITPS
po00o10i 30HU:

Kareropii po0iT 3a BaXXKICTIO
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1. Jlerka po6orta (kateropis I):

. Po6Gota, sika BUKOHYETHCS B CHASYOMY TOJIOKEHHI a00 13 HE3HAYHUMH
b13uaHMME 3ycriisiMu (eHeproButpatu 10 140 BT).

2. Cepennboi BaxkkocTi (kareropis 11):

. PoGora, mo mnoTrpebye mnepecyBaHHS YM MOMIPHUX (I3UUHUX 3yCHUIIb

(eneproutparu 150-290 Br).

3. Baxkka po6ora (kareropis III):
. PoGora 3 iHTeHCUBHUMHU (DI3UYHUMHU HABAHTAXKECHHSIMH (€HEPrOBUTPATH
noHaz 290 Br).

OnTuManpHl TTapaMeTpu MIKPOKIIMATY 3alie’aTh BiJl IOPU POKY Ta XapakTepy
poboTH:

Temneparypa noBiTpsi:

Jlerka pobora:

. Xonoauuit nepiox: 22-24°C.

. Termmit mepioa: 23-25°C.

CepenHbpOi BaXKKOCTI:

. Xonoanuit nepioa: 19-22°C.
. Tennuit nepioa: 21-23°C.
Baxka pobora:

. Xonoanuit nepioa: 17-20°C.
. Tennuit nepioa: 18-21°C.

BigHocHa BOJOTICTh MOBITPS:

. VYci kareropii po6it: 40-60%.

HIBUAKICTD PYXY MOBITPA:

. Jlerka po6ora: 0,1-0,2 m/c.

. Cepennnoi BakkocTi: 0,2-0,3 m/c.

. Baxka po6ora: 0,3-0,5 m/c.

koo 3a0e3meYnTH  ONTUMAIbHI YMOBH HEMOXIIMBO, JOIYCKAIOTHCS Taki

3HAa4YCHHA:
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. Temneparypa, BIZHOCHA BOJIOTICTh 1 IMIBUAKICTb PyXy MOBITPS MOXYTb
BigxuigTucd Ha 1-2°C, 10%, 0,1 m/c BiamoBiIHO.

st 3a0e3rieueHHsT BUKOHAHHS HOPM, MPUMIIIEHHS MalooTh OyTH OCHAIEHHI
e(DeKTUBHUMHU CHUCTEMaMH 3arajbHOOOMIHHOT ab0 MICIIEBOI BEHTWJIALII, CHCTEMaMH
KOHJIUIIIFOBaHHS Ta OYMIIICHHS MTOBITPS.

[loBUHEH TNPOBOAMTHUCH PETYJSIPHUA MOHITOPUHI TEMIIEpaTypu, BOJIOTOCTI,
IIBUKOCTI MOBITPS Ta KOHLUEHTpALli WKIAJIMBUX PEYOBUH, CBOEYACHE O0CITYyTrOBYBaHHS
oOnaHaHHS.

JloTpuMaHHS 3a3Ha4Y€HUX HOPM 3a0e3reuye KoM(pOpTHI Ta O€3MeUHi YMOBH Ipalll

JUIS1 IEpCOHAITY.

4.50cBiT/IeHHsI HA BUPOOHUITBI

OcBiT/IeHHs Ha BUPOOHUUTBI PEIVIAMEHTYETHCS CAHITAPHUMU HOPMaMH,
Bu3HaueHumu J[CanlliH 3.3.2.007-98 "JlepkaBH1 caHiTapHi mpaBWjia 1 HOPMH
OCBITJICHHSI BUPOOHUYMX MPUMIIIEHB", SAKI BCTAHOBIIOIOTH BUMOTHU JIO MPUPOIHOTO,
IITYYHOTO0 Ta KOMOiHOBaHOTO OcBiTiIeHHs. KoedimienT npupoanoi ocsitieHocti (KI1O)
MOBUHEH BinoBijgatu HopMi (He MeHe 1,5%). [lITygHe ocBiTIIEHHS poOOYHX MiCIhb Ma€e
OyTH piIBHOMIpHUM, 0€3 Pi3KuX TiHEH 1 OJIMKIB, 11100 YHUKHYTH 30pOBOT0 JUCKOMQOPTY.
OcBiTieHICTh Y 30H1 poboTH onepaTopa moBUHHA cTaHOBUTH 300-500 5ik. CBITUJIBHUKU
NOBHHHI OyTH PO3TAIllIOBaHI Tak, 1100 3amo0irTd NpsiMOMY CIPSIMYBaHHIO CBITJIa B Ol

oriepaTtopa Ta BiIoOpakeHHSAM Ha TTOBEPXHI MOHITOpA.

4.61llym Ha BUPOOHUNLTBI

PiBenp mymy Ha BUPOOHHYUX 00'€KTax € BXKIMBUM (PaKTOPOM, IO BILTMBAE HA
3I0POB'SE TPAIliBHUKIB 1 3arajbHy €(QEeKTHUBHICTh BHKOHAHHS pOOOYMX 3aBJlaHb.
[TimBuIIEHUN IMIyM MOXE CHPUYMHATH (I3UYHUNA Ta TMCUXOJOTIYHHN AUCKOMQOPT,
3HIDKEHHS TPOAYKTUBHOCTI TMpami, a TakKoX PHU3UKH PO3BUTKY MpodeciiHuX

3aXBOPIOBaHb, 30KpeMa TMopylieHb ciyXy. OCHOBHMMH JDKepelaMu IIymMy Ha



68

BUPOOHUIITBI €: poO0Ta MeXaHI3MiB 1 OOJagHAHHS, 30KpeMa JABUTYHIB, KOMIPECOPIB,
BEHTWISAITOPIB Ta HACOCIB; MEPEMIIICHHS BAaHTAXIB 1 MaTepiajliB MO TPAHCIIOPTHUM
CUCTEeMaM, TaKUM SK KOHBEEpU Ta €JIEBAaTOPU; B3AEMOJIS METaJeBUX JeTajeil Ta
KOHCTPYKIIH y MpoIiec] eKCITyaTallii 001aHaHHS.

Jist  3HIKEHHA IIyMy TOTPIOHO BHUKOPHUCTOBYBAaTH 3BYKOMOTJIMHAIOUl Ta
3BYKOI30JISIL[1I{HI MaTepiajiy y KOHCTPYKLISIX IPUMIllI€Hb, BCTAHOBUTH IIIyMOTIOTJIMHAKOY1

KOXKYyXH Ha 00JIaJ{HaHHI.

4.73axoau 3 MOKeKHOI Oe3mekH Ta NPOPIAKTHKH

Bignosiguno no JICTY b.B.1.1-36:2016, mpumiItieHHs BITHOCUTHCS 10 KaTeropii B
3a BUOYXOITOKEKHOI0 HeOe3mekoro, a BiamosiaHo 10 HITAOIT 40.1-1.32-01 po6oui 3001
kiacudikyrorbes sk kiac [-11 3a moxkexxonedesnexoro. [Toxkeska Moke BAHUKHYTH, SIKIIIO
OJIHOYACHO OyJM MNPUCYTHI TPU YMOBHU: IOpIOYa PEYOBUHA, OKUCIIOBAY 1 JKEpEso
3amantoBaHHs. JIJis1 yHUKHEHHsS] BHHUKHEHHSI TIOXKEXK1 BIPOBA/IPKEHO HU3KY 3aXO0/I1B:

1. Enextpoamapatypa ocHameHa 3aco0aMu  3aXHCTy Bil KOPOTKOTO
3aMUKaHHS, 3 BHUKOPHUCTAHHSIM IUIaBKMX 3alOO1KHUKIB Ta eJIEKTPOMAarHiTHHX
PO3IIITUTIOBAYiB.

2. B mpoekTti cucremu aBTOMaTH3allii 3aCTOCOBYIOThCS Kabes 3 MiTHUMHU
JKUJIAMU Ta 130J1b0BaH1 MPOBOJIU, 3 OOpaHUM MEPETUHOM, 1110 BiAMOBIa€ BUMOTaM II10]10
MEXaH1YHOi MIITHOCT1, BTpaT HANpyTy Ta CTPYMOBUX HaBaHTa)KE€Hb. BaXKJIMBY poJIb TaKOXK
BiJIirpae sKiCTh MPUETHAHHS POBO/IIB JI0 arapariB, MPHUIIAJIIB, 3aKUMIB Ta 3’ €/IHAHb.

3. 3rigno 3 Bumoramm JIBH B.1.1-7-2016, Ha mNDOMITHHX JUISHKAX
JUCTIETYEPCHKOI Ta MIMTOBOI MOBUHHI OyTH PO3MIIICHI TUIaHU €BaKyallli Ta IHCTPYKIIIT 3

MTOXKEXKHOI O€3MeKH.

4.83amo0iranus mokexam

3anpoBaKYIOTHCS HACTYIHI 3amo0iXKHI 3aX0AM i 3a0e3medeHHs MOXKEeKHO1

OE3IEeKu:;
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1. BigkimtodueHHs! MOMIKOKEHOTO eNIEKTPOOOIaIHAHHS.

2. 3a00poHa mMepervHaHHd 1 CKpy4YyBaHHS MPOBOMIB MMiJ Yac MEPEMUKAHHS
yCTaTKyBaHHS.

3. [TocTiiiHMIT MOHITOPUHT CTaHY €JIEKTPOIPOBOIKH.

4, BiaxiroueHHs BCIX €IEKTPOYCTAaHOBOK MICIIS 3aBEPIICHHS pOOOTH.

S. 3n1iiCHEHHST 3aXOJlIB 3 MPOTUIOXKEKHOT NPODUIAKTUKH, BKIIOYAIOYU

3a00pOHY KypiHHS B HE BIABEJAEHUX JUIS I[OTO MICISX T4 BUKOPUCTAHHS CaMOPOOHUX
HarpiBaJbHUX MPUCTPOIB.

6. MOHITOPHHT BUKOHAHHS BUMOT 1 CTaHAAPTIB MOKEXKHOT OE3MEeKH.

TexHiuHi pillIeHHs], Peali30BaHl B CUCTEMI ITPOTUIIOKEKHOTO 3aXUCTy, MAIOTh Ha
MeTi OOMEXKHUTH MOLIMPEHHS] BOTHIO, 3a0€3MEeUnTH 3aXUCT JIIOACH 1 MaliHa BiJl IIKOJH,
3aB/IaHOI MOXKEXKEI0, @ TAKOK CTBOPUTH YMOBH JUTSI 11 IMIBUAKOTO 1 €)eKTUBHOTO TaCiHHS.

VY muTOBIN Ta AUCIIETYEPCHKIA pO3TAlIOBaHI MEPBUHHI 3aCO0M MOMKEKOTACIHHSI,
30KpeMa TOPOIIKOBI Ta BYTJIEKUCIOTHI BOTHEraCHUKH, SIKI MpPU3HA4YCHI JJIsi TacCiHHS
MOXKEK B €JIEKTPOYCTAHOBKAX, 10 3HAXOATHLCS M1 HAnpyroro (kimac «Ey).

3rigno 3 Bumoramu JIBH B.2.5-56-2014 «CucteMn IpOTHIIOXKEKHOTO 3aXHUCTY»,
nepeadayeHo BIPOBAHKEHHS CHUCTEM aBTOMATHYHOI IIOYKEKHOI CHUTHaji3aIli Ta
nokexxoracinas. CucteMa KepyBaHHSI yCTAaHOBKAMU TOKEKOTACIHHS IIOBUHHA MTOAaBaTH
CUTHAJIM JUIsl BAMUKAHHS €JIEKTPOTEXHIYHOTO oOJjagHaHHs. OCKUIBKA B MPUMIIICHH] €
MEPCOHAJI, CHCTEMa aBTOMATHYHOTO TIOKEKOTACIHHS O0OJIAJHYETHCSI MPHUCTPOEM IS

ABTOMATU4YHOI'O BUMKHCHHA ITYCKY O6Ha,Z[HaHH$[.
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BUCHOBKHA

[1in vac BUKOHAHHS AUTUIOMHOT poOOTH OYJI0 3A1CHEHO BCEOIUHUIN aHa3 PI3HUX
INPUCTPOiIB, METOMIB 1 OCOOJUBOCTEH, L0 BUKOPHCTOBYIOTHCS NMPU TPAHCIOPTYBAHHI
3epHa. OIIHEHO aKTYaJIbHICTh PO3POOKM TaKOi CHCTEMH, IO JO03BOJISE ITABUIIATH
e(eKTHBHICTh 1 aBTOMAaTHU3allil0 LbOro mpouecy. OcobnuBa yBara OyJjia npuaiieHa
BUOOPY MPUBOJHOTO JABUTYHA, KOHTpOJIEpa Ta BIAMOBIIHUX 3aCO0IB aBTOMATHKHU, SKI
3a0e3MneuyoTh CTa0lIbHY 1 HaJIIMHY POOOTY CHCTEMHU.

Ha ocHoOBI npoBeieHOr0 aHamizy Ta 310paHuX AaHUX OyJi0 po3pOO0JIEHO CUCTEMY
aBTOMaTH3allli JJII TMTHEBMATUYHOTO TEPECUTIaHHS 3€pHA, BUKOPUCTOBYIOYHM Cy4YacHI
komrioHeHTH Siemens LOGO!. ¥V pesynbrati mi€i poOoTH OyJi0 CTBOPEHO AETAIBHY
CXeMy MiJKIIOYEHHS €JIEMEHTIB, 110 3a0e3neuye Oe3nepediiiHe QPyHKIIOHYBaHHS BCi€l
aBTomMaTu3oBaHoi cucremu. OxpiM TOrO, OYJIO MPOJEMOHCTPOBAHO  MPOIIEC
HajamTyBaHHs BuTparomipa Rembe C-LEVER, sikuii ctaB BaXJIMBOIO YacCTHHOIO
CUCTEMH, IO JO3BOJISIE TOYHO BHUMIPIOBATH BUTpATy Marepialy Ta aBTOMAaTUYHO
pETYIIOBATH MapaMeTpu pOOOTH.

Takum 4nHOM, ITpOBEeHA pOOOTA BKIIIOUAJIE ACTAIbHE HOCTIIKEHHS TEOPETUUHUX
aCIEeKTIB TPAHCIOPTYBAaHHS 3€pHA, a TaKOX PO3POOKY NPAKTUYHHX PIIICHb IS
aBTOMaTH3allli Or0 MPOIECy, M0 3a0e3neuye 3HauyHe MiABUIINCHHS €(hEeKTUBHOCTI Ta

Oe3MeKr Ha BUPOOHUIITRI.
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Homatoxk A
1. ANALYTICAL PART

1.1 Research on grain transportation methods

Three main types of devices are used to transport grain over short distances:
conveyors, elevators (norias) and pneumatic loaders. To choose the best option, it is
necessary to familiarize yourself in detail with each of these devices, their varieties, as
well as analyze their advantages and disadvantages. Let's start with conveyors, which are
divided into screw (screw), belt, roller, vibrating and plate, scraper.

Screw conveyors (screw) are transport systems that are capable of providing closed
grain movement in a horizontal and inclined position (up to 60°). They are used in
situations where it is necessary to transport large volumes of bulk materials within one
technological process. Screws are suitable for moving loose, dusty and powdery
materials. They provide transportation of materials over a distance of up to 50 meters
horizontally and up to 15 meters vertically, with a capacity of up to 190 t/h.

The diameter of the screw is usually from 100 to 600 mm, and the speed is from 10
to 120 revolutions per minute. However, screws are not recommended for moving sticky,
highly abrasive materials or those that have the property of compacting.

Screw conveyors can also perform the functions of feeders, batchers or mixers. For
mixing materials, differential screws are used, where the screws of two adjacent
mechanisms rotate in opposite directions.

In the agricultural industry, screw conveyors are used to transfer grain from trucks
or grain trucks to storage facilities. They can be driven by an electric motor, a tractor
power take-off mechanism or an internal combustion engine. Specialized screws with a
small diameter are often used to fill seed drills with grain. Such devices are usually called
"pencil screws", despite their purpose.

The main advantages of screw conveyors are:

« simplicity of design and ease of maintenance;
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 compactness, when compared with other transport devices (for example, belt and
plate conveyors) with similar performance;

« tightness, which allows transporting hot, dusty or toxic materials;

« the possibility of convenient intermediate unloading.

Among the disadvantages of screw conveyors, it is worth noting:

« significant abrasion and crushing of materials;

* high energy consumption;

« rapid wear of the chute and screw.

The screw conveyor is shown in Fig. 1.1.
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Figure 1.1 — Screw conveyor

A roller conveyor is a conveying device in which loads (single or in containers) are
moved by rollers located at a fairly short distance from each other. Since this type of
conveyor is not intended for moving unpackaged grain, its detailed consideration is not
appropriate.

A belt conveyor is a mechanical device for transporting loads that uses a moving
belt as a working element. The belt is usually made of various materials, such as rubber,
fabric or metal, and moves on rollers or drums. Such a conveyor is widely used in various
industries, including industry, mining, warehouses and retail outlets to move materials,

products or goods over short or medium distances.
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The components of a belt conveyor include: a conveyor belt, a drive, a frame with
roller supports, as well as a loading and tensioning device. Also, belt catchers, cleaning
and loading mechanisms and other auxiliary elements are installed on belt conveyors.

The belt conveyor drive includes an electric motor, a gearbox, couplings, a brake
and a drive drum (or several drums). There are different drive schemes depending on the
number and location of the drums. The conveyor frame is equipped with rigid or hinged
roller supports.

The loading device has the form of a receiving funnel with guide sides for
controlling the flow of material. The tensioning device is a drum electric winch.

In the mining industry, belt conveyors are used to transport large minerals from
quarries on lifts. The power of the drive electric motors is from 1200 to 3000 kW, their
productivity can reach 6000 t/h, the width of the conveyor is 1600-2000 mm. In general,
the productivity of such conveyors can reach 30 thousand t/h, the length of one conveyor
varies from several meters to 10-15 km, and the maximum angle of inclination usually
does not exceed 16-18°.

A scraper conveyor is a mechanism for transporting materials, consisting of a
moving belt or chain, on which scrapers or blades are mounted. These elements move
along a channel and move bulk materials, ore, coal, slag, raw materials and other loads
over short distances or at a certain angle. Scraper conveyors are used in industry,
including mines, metallurgical plants and sorting lines for efficient transportation of
materials.

The movement of the chains is provided by a powerful electric gear motor.

This type of conveyor can be used in various operating conditions. Due to its
manufacture of wear-resistant and durable materials, the scraper conveyor ensures stable
and uninterrupted operation for a long period.

A vibrating conveyor is a type of conveyor equipment that uses vibration to move
materials. It consists of a working platform or chain that vibrates, causing the load to
move across the surface. Vibrating conveyors are often used to transport loose or fine
materials such as sand, grain, slag or metal parts in various industries, including the food,

chemical, pharmaceutical and mining industries. A plate conveyor is a type of conveyor
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equipment that consists of a plate belt used to transport loads. This type of conveyor has
a series of interconnected metal or plastic plates that move on guides. Plate conveyors are
capable of transporting large loads such as packages, wood, metal parts and are also used
to move heavy and bulky materials. They are widely used in industrial, construction and
warehouse processes where it is necessary to transport heavy or non-standard loads.

Key advantages of a plate conveyor: the ability to transport abrasive mining
materials along curved paths with small radius curves; reduced number of supports for
movement and reduced energy consumption compared to scraper conveyors; the ability
to install additional drives that allow you to increase the length of the conveyor belt.

Key disadvantages are high metal consumption, complex design of the plate web,
difficulties in cleaning sticky and wet rock, as well as deformation of the plates during
operation, which in turn can lead to scattering of small fractions.

The plate conveyor is shown in Fig. 1.2.
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Figure 1.2 - Plate conveyor: 1 - inclined section; 2 - additional support; 3 - deck; 4

- drive station; 5 - tension station; 6 - hopper.

Elevator - is a machine for continuous lifting of bulk cargo in a vertical or steeply
inclined (over 60°) direction to the horizon using buckets, which are fixed at regular
intervals on the belt.

Different types of elevators are used: bucket, shelf and cradle. The design of the

elevator includes a traction element, which can be represented by two chains or a belt, to
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which transport containers are connected. The endless traction element wraps around the
drive and tension elements, such as sprockets or drums, fixed on a metal structure.

The goods are loaded into the elevator tank through the lower part - the shoe, where
they enter through an inclined chute. Unloading occurs when the buckets pass through
the upper sprockets or drums, when the cargo is fed to the unloading pipe and then moved
to the bunker or other vehicles.

In addition, there are dewatering elevators, in which, during the lifting of moistened
goods, water is removed from the buckets through special holes.

Bucket elevators are used for lifting goods vertically or lifting at a large angle (over
60°) of bulk goods, such as dusty, granular and lumpy materials. Shelf and bucket
elevators are used for lifting goods vertically (for example, parts, boxes) with
intermediate loading and unloading. Bucket elevators are used in enterprises of various
industries, in warehouses, bases and in shops, while shelf and cradle elevators are often
used as mobile racks for storing products. A vertical belt bucket elevator is shown in Fig.
1.3.

The scheme of a vertical belt bucket elevator is shown in Fig. 1.3.

Figure 1.3 - Vertical belt bucket elevator: 1 — traction body; 2 — bucket; 3 —
drive drum; 4 — brakes; 5 — drive; 6 — discharge pipe; 7 — tensioner spindle; 8 —

loading pipe.
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A shelf elevator (Fig. 1.4, a) is a mechanism for transporting loose or large loads
that uses chains with shelves attached to them. These shelves lift the material along a
vertical axis, passing through various sprockets (traction and tension), which ensure the
movement of the chain. Loading takes place at the bottom of the elevator, and unloading
at the top, with the cargo being unloaded by tipping the shelves. Shelf elevators are often
used to move grain, feed, and other similar cargo.

A bucket elevator (Fig. 1.4, b) is a type of material handling mechanism that uses
movable buckets or baskets that rise along a vertical channel. The buckets are attached to
a chain or steel cable and are moved by traction sprockets or drums. Such an elevator is
designed to transport loose materials such as coal, grain, cement, etc., as well as large
loads that can be placed in the buckets.

The loading of materials into the buckets is carried out manually or automatically,
and unloading is carried out through an upper or lower discharge pipe. Bucket elevators
are often used in mines, on elevators and in other industries for the vertical transport of
heavy or loose loads.

Vertical double-chain elevators are shown in Fig. 1.4.

Figure 1.4 - Schemes of vertical double-chain elevators for piece goods: a - shelf;
b - bucket.
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A pneumatic loader (pneumatic conveyor, pneumatic conveyor) is one of the most
versatile types of equipment that uses compressed air to move materials, such as grain,
bulk materials, or other products, through pipes or channels in transportation systems. It
works on the basis of pneumatic transport, where compressed air helps to move materials
over considerable distances. This type of loader is often used in agriculture, industry, and
various logistics processes for the convenience and efficiency of transporting goods in
difficult conditions.

Pneumatic loaders have become widespread in various sectors of the world
economy. Evaluating the economic performance and production potential of various
mechanisms for transporting products, entrepreneurs are increasingly choosing
pneumatic loaders to optimize the operation of agricultural and cargo handling
enterprises.

According to the principle of forming a directed air flow, two types of such
products are distinguished:

Suction-discharge pneumatic loaders are a type of pneumatic loaders that work on
the principle of creating a pressure difference to move the material. They are equipped
with two main elements: suction and discharge pipelines.

* Suction process: the material is sucked through a pipe or hose, where a negative
pressure is created that allows the material to be "sucked" from the loading area.

* Discharge process: after the material enters the system, air is supplied under high
pressure, which carries it to a given unloading point.

This type of loaders is often used to move loose or granular materials such as grain,
coal, flour, cement. They are effective for transportation over long distances and in
confined spaces.

Discharge pneumatic loaders are a type of pneumatic loaders in which the material
IS moved using air supplied under high pressure. They work on the principle of creating
excess pressure, which forces air into a pipeline or hose through which material is moved
from one place to another.

In such systems, the material is fed into a stream of air that travels through pipes to

the unloading point. Pneumatic conveyors are used to transport bulk materials over
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relatively short distances, often for loading and unloading containers, silos, or other
containers. They are well suited for handling light or fine materials such as powders,
grains, or fine sand.

Pneumatic conveyors are divided into two groups based on the installation method:

» Mobile pneumatic conveyors - these devices can change their location depending
on the need, which allows them to be used in different areas or for different tasks. They
are equipped with wheels or other means of movement.

» Stationary pneumatic conveyors - these conveyors are installed in a specific
location and are used to transport materials within a specific area or production process.
They are more stable and reliable for performing long operations in one location.

A pneumatic grain conveyor is a specialized unit designed for loading grain crops.
Its design includes engineering solutions aimed at optimizing all stages of handling:

The pneumatic grain loader includes engineering solutions aimed at optimizing all
stages of handling, such as:

* Loading - efficient introduction of grain into the system using special loading
pipelines or hoses, ensuring minimal loss and damage to the material.

* Transportation - organization of grain supply using air flow, which allows it to be
moved over long distances with high productivity.

» Unloading - ensuring accurate and fast unloading of grain into the required
containers, such as silos or transport vehicles, with the possibility of automatic process
control.

* Process control - using automated systems to monitor and regulate parameters
such as transportation speed, air pressure and the amount of material being fed.

* Energy saving - optimizing energy consumption by using efficient compressors,
pumps and fans to ensure minimal energy consumption with high productivity.

These solutions help reduce costs, increase efficiency and safety when working

with grain.



1.2 Overview of automation devices in grain conveyors

Automation in grain transportation devices is used to ensure efficient and safe
transportation of material, as well as to automate all processes related to the control and
monitoring of the operation of conveyors. It includes various devices and systems that
provide control, regulation and management of the parameters of grain conveyors.

In the grain processing industry, in particular, on elevators, sensors are used, the
same as on conveyors. These devices control the speed of the conveyor belt and can signal
emergency situations, such as belt breakage or overloading of the transportation
equipment. Also, emergency "Stop™ buttons, chain breakage, speed sensors, and thrust
are mounted on conveyors. In elevators, a belt slip sensor is installed instead of a breakage
sensor. Additionally, end stops for opening the covers can be installed.

The speed sensor is usually a standard inductive sensor located at the tensioning
station to monitor the absence of a chain break and/or if the conveyor is controlled by a
frequency converter to monitor the rotation speed.

The chain break sensor is installed as an additional element to increase the level of
safety in the event of a speed sensor failure. It usually has a mechanical part that interacts
with a capacitive or inductive sensor using a blade.

Depending on the type of break sensor, a support sensor can also be made, using a
capacitive or inductive sensor, or in the form of a membrane sensor. The most common

membrane sensor is the SUM-1, which is shown in Fig. 1.5.
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Figure 1.5 — Membrane sensor SUM-1

In essence, the SUM is a standard button with a membrane coating. The grain,
under the influence of its mass, presses on the membrane, which, in turn, opens or closes
the contacts (in accordance with the technical requirements).

A belt deviation sensor is a device used to detect the displacement or shift of the
belt from the working trajectory. It usually operates on the basis of the inductive or
capacitive principle, responding to a change in its position relative to the installed sensors
or the approach of the belt to the housing. Such a sensor provides timely notification of
belt deviation, which allows preventing its damage or stopping the equipment.

Temperature transducers are used as temperature measuring devices, for example,

the SITRANS TF2 temperature transducer, which is shown in Fig. 1.6.
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Figure 1.6 — SITRANS TF2 Temperature Transmitter

Used to indicate and monitor the measured temperature in the installation area.
SITRANS TF2 is a temperature measuring device that has several important features:

» Two design options: axial and radial, which allows you to choose the most
suitable version depending on the operating conditions and measurement accuracy
requirements.

» High accuracy: the device provides accurate temperature measurement, which
makes it ideal for industrial applications.

» Wide temperature range: SITRANS TF2 can be used to measure temperatures in
a wide range (from -50 to +200 ° C), which allows it to be used in various industries, from
the food to the chemical industry.

* Ease of installation: thanks to different design options, the device can be easily
installed in different conditions, ensuring convenience and speed of installation.

» Reliability: designed to work in difficult production environments, it is
characterized by high resistance to mechanical and temperature influences.

* Modularity: the device can be adapted to specific user requirements, allowing it

to be used in various automation systems.
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These features make SITRANS TF2 an effective tool for accurate and reliable
temperature measurement in industrial processes.

The external temperature sensor is powered by a DC source, which results in a
voltage drop proportional to the temperature. This voltage drop is converted into a digital
signal using an analog-to-digital converter (A/D). In the microcontroller, this signal is
linearized and processed according to the data stored in the EEPROM. After processing,
the values are displayed. Additionally, these values are transformed into a linear current
signal 1A (4 ... 20 mA) via a digital-to-analog converter (D/A) and a voltage/current
converter (U/1).

Two LEDs (LEDs) are located on the display to monitor the measurement range
and status: the green LED indicates that the measured temperature is within the set limit
values. The red LED is activated when the temperature exceeds the set values or an error
occurs.

To determine the level in the automation system, level measuring devices are used,

for example, Vegapuls SR 68, which is shown in Fig. 1.7.

Figure 1.7 — VEGAPULS SR 68 level transmitter
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The VEGAPULS SR 68 level transmitter is a non-contact level measuring device
that uses radio frequency waves (microwave principle). It is designed to determine the
level of materials in various tanks and containers.

Features of VEGAPULS SR 68:

 Non-contact measurement — no contact with the measured material, which avoids
wear and contamination.

» High accuracy — provides accurate level readings even under difficult conditions
such as vapors or dust.

» Wide range of applications — suitable for level measurement in liquid, pasty and
bulk materials.

* Resistance to aggressive media — thanks to its robust design, it can be used in a
variety of industrial environments.

» Easy to set up and operate — intuitive setup and the ability to integrate into
automated systems.

This level transmitter is ideal for use in the chemical, food, pharmaceutical and
other industries.

To measure humidity in the automation system, moisture meters are used, for

example, the Stego CSS 014, which is shown in Figure 1.8.

v
%’7 )

Vi

P

Figure 1.8 — Stego CSS 014 Humidity Sensor
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The Stego CSS 014 is a temperature control device designed for use in electrical
and electronic cabinets or boxes. It uses fans to regulate the temperature inside the
equipment, ensuring optimal conditions for the operation of electronic components.

Key features of the Stego CSS 014

» Temperature control — automatically maintains the set temperature inside the
cabinet or box, which is important for ensuring the smooth operation of sensitive
electronic devices.

 Low noise level — equipped with quiet fans that ensure minimal noise during
operation.

* Robust housing — has a stable design that allows the device to be used in various
production and technical conditions.

» Energy efficiency — optimized ventilation system that allows for effective
management of energy consumption with minimal energy costs.

» Wide range of applications — suitable for use in industrial cabinets, servers,
electronic boards, where it is important to maintain a certain temperature regime for
normal operation of the equipment.

Stego CSS 014 is a reliable solution for temperature control and maintaining a
stable microclimate in various drying, smoking and refrigeration chambers, vegetable and

grain storages, including unheated rooms with difficult temperature conditions.

1.3 Analysis of equipment for visualizing the state of processes

Devices for visualizing the state of processes can have a variety of designs, in
different versions. For simple tasks, they may not be available. The simplest display
device can be a light bulb that indicates the absence or presence of voltage. In more
complex systems, it is advisable to use LCD displays, which can be remote or built into
the controller. In even more complex systems, SCADA is used.

SCADA (Supervisory Control and Data Acquisition) is an automated control

system designed to monitor and control industrial processes in real time. This system
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allows you to collect, process and visualize data from various sensors and devices, as well
as remotely control and adjust equipment parameters.

Main functions of SCADA:

* Monitoring - the system constantly monitors the state of technological processes,
collecting data from measurement fields (sensors, meters, etc.).

* Control - allows operators to remotely control equipment, adjust process
parameters and execute commands.

» Data analysis — SCADA system analyzes collected data, which allows to detect
anomalies, predict problems and improve process efficiency.

» Automation — automatic execution of operations according to specified
algorithms without human intervention.

* Visualization — provides the operator with a convenient interface for displaying
information about processes, often in the form of graphs, charts, tables or diagrams.

SCADA is widely used in various industries, such as energy, water supply, oil and
gas industry, as well as in transport and production systems to ensure effective
management and monitoring. SCADA can be part of an environmental monitoring
system, APCS, building automation, ASKOE, scientific research, etc.

The concept of "SCADA" has two main meanings. The most common
interpretation is a software package designed to develop or ensure the real-time operation
of systems for collecting, processing, displaying and archiving information about a
monitored or controlled object. However, sometimes a SCADA system is understood as

a software and hardware complex, which is more inherent in telemetry.
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Hayionanvnuii ynisepcumem «llonmascvka nonimexuixa imeni IOpis Konopamiokay

PO3POBJIEHHA TA JOCIITKEHHA CUCTEMHU ABTOMATHYHOI'O
KEPYBAHHSA EJIEBATOPOM
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BIIPOBAKCHHS CYy4aCHUX TEXHOJOTIM aBTOMaTH3allii, ikl 0 3a0e31medyBajii TOUHICTD,
IIBUJIKICTH Ta 0€3MeKy BUKOHAHHS POOIT.

BpaxoByroun MBUAKANA TEXHOJIOTIYHUI MTPOTPEC Ta 3pOCTaHHS BUMOT JIO SIKOCTI
30epiraHHs 3epHa, Po3poOKa e(PEKTHMBHUX Ta 1HTErPOBAHUX CHCTEM aBTOMATH3aIlil
CTa€ aKTyaJIbHOIO 33/1a49€0, II[0 BUMAra€ KOMIUIEKCHOTO JIOCITIIPKEHHS Ta 1HKEHEPHUX
pimens [1].

B poOoti mocTano 3aBHaHHS MPOBECTH PO3POOKY CHUCTEMH AaBTOMAaTUYHOIO
HAaBAHTA)KEHHA TOTPIOHOT KUIBKOCTI 3€pHA Uil 3a0e3NedeHHs  I[IBHJIIOrO
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HABAaHTA)XCHHSA, a TaKOX 3HU3UTH JI0 MIHIMyMYy BHIIAQJKA TEpPEBaHTaXEHb ado
HEJOBaHTaXeHb. € TPU OCHOBHI INPHUCTPOi TPAHCIOPTYBaHHS 3€pHa Ha KOPOTKI
BIJICTAHHI: KOHBEEP, €eBaTOp (ali HOpisl), Ta THEBMATUYHUN HABAaHTaKyBay.

3 yCiX BHILE3TraJaHuX CIIOCO0IB TPAHCIOPTYBAHHS 3€pHA, MHOIO Oyi0 oOpaHO
ITHEBMaTUYHE TPAHCIIOPTYBAaHHS 3€pHA, TaK SIK BOHO JIO3BOJISIE CUCTEM1 OyTH OLIbII
THYYKOIO 1 3a0UpaTh 36pHO 3 HAMOUIBIIT BAXKKOAOCTYITHUX MICITh, 1110 SIKpa3 1 MOTpiOHO
10 IIOCTABJICHIH 3a1a4l.

[lHeBMaTHYHMIA HaBaHTaXXyBad — OJMH 13 HAMOUIBIN YHIBEpCATbHHUX THIIIB
oOnagHaHHA, IO A€ MOKJMUBICTh Jy’K€ THYYKO pearyBaTd Ha 3MIHM YMOB
MEePEBAHTAXKEHHS Ta ONEPATUBHO OPTaHI30BYBATH P13HI1 TEXHOJOTTYHI JIIHII.

VY #ioro KOHCTpPYKILIi peaji3oBaHl I1HKEHEPH1 PIIICHHS, 10 OPIEHTOBAaHI Ha
ONTUMI3ALIII0 BCIX ACIEKTIB MPOLECY MEePEBAIKU

e [IHeBMOHaBaHTa)KyBayl JalOTh 3MOT'Yy HalOUIbLI €(EKTHUBHO 3A1MCHIOBATH
PO3BAHTAXXEHHS CWJIOCIB, CKJIaIB MiIJIOTOBOTO 30epiranHs, riiuOoKuX TpromiB. BoHu
CIPOMOKHI MEpeMilllaT BEJIUKI 00CITU 3€pHOBHUX, Y TOMY YUCI y BEPTUKAILHOMY
HaMpsMKy, Ha gucTaHiio 10 100 m.

¢ Bin 3a0e3neuye MmakcuMaibHe 30€peKeHHs] CAPOBUHU. BaHTa)k HE KOHTAKTYE 3
JIOTMATSIMU BEHTUJISATOpPA, TMEpeMillleHHs BiAOyBaeTbcs n0ainmBo, 0e3 pylHyBaHHS
HaciHHS. Y Mpolleci TPAHCHOPTYBAHHS MOXHa NPOBOJUTH JOJATKOBE OYHUIIECHHS
3016KS B1JI CTOPOHHIX JIOMIIIIOK.

e [lpuctpiii Mae 3aMKHEHY Tpacy IJId BaHTaxy, IO Ja€ 3MOTY MiHIMi3yBaTH
BTPAaTU BiJ MPOCUIY, Maike MOBHICTIO YHEMOXJIMBUTU 3a0pyJHEHHS JOBKIJUISA
NpiGHOAMCTIEpCHUM NHIIOM. MoJlylibHA KOHCTPYKIIiSL JO3BOJISIE BapilOBaTH JTOBXUHY
TPaHCHOPTHOT TpyOH [2].

Puc. 1. ITHeBMaTuuHUi TpaHCIOPTED
1 - BenTHIISITOD; 2 - 11acl; 3 - mo3aTop; 4 - IUKIIOH; 5 - TpyOa; 6 - KOJIIHO;
7- coruo 31 nuIaHroMm; 8 - TpyOHHH 3'€THYBad 3 KOJIEKTOpOoM; 9 — mada KepyBaHHS;
10 — nBuryH.
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st po3poOKM  CHCTEMH aBTOMATHYHOTO KEpPYyBaHHS €JIEBAaTOpPOM  OyJIo
MPOBE/ICHO: aHai3 MPHUCTPOIB, CIOCO0IB, OCOOIMBOCTEN TPaHCMOPTYBAaHHS 3€pHA;
aKTyaJbHOCTI Takoi cucteMu. byno oOpaHo MpUBOIHUI JBUTYH, KOHTPOJIEp, 3aco0u
aBTOMATHUKH.

Ha ocHogi yciei indopmalrii 0ysio mpoBeIeHo po3poOKy CUCTEMH aBTOMAaTH3allil
MTHEBMATUYHOTO Mepecuriants 3epHa Ha ocHoBi Siemens LOGO. byna cTBopena cxema
MIKIIOYEHHS €JIEMEHTIB.

JITEPATYPA:

1. Enesamopna npomucnogicmos: mpaouyii ma iHHo8ayii. Bimuusnsanuti ma
ceimosuti 00csio [Enekmponnuti pecypc] : Hayk.-0onom. 6ionioep. nokaxcy. / [ynopso.
T. Il. ®ecyn] ; Hay. yn-m xapu. mexuon., Hayx.-mexu. 6-xa. — Kuis, 2021. — 180 c.

2. Ilnesmonasanmadsicysaui sepua [ Enexkmponnuii pecypce] // Pescum oocmyny:
https://www.mhm-ukraine.com/produktsiya/tekhnika-dlya-perevalki-
zernovykh/mobilnye-pnevmokonvejery/prim.

DEVELOPMENT AND RESEARCH OF AN AUTOMATIC CONTROL
SYSTEM FOR AN ELEVATOR

O. Marchenko, Master’s Student,

V. Halai, PhD, Associate Professor

National University “Yuri Kondratyuk Poltava Polytechnic”

YK 621.34

O.B. llegep, 0.m.n., npogecop,

B.I. Pomanenko, wacicmpanm

Hayionanvnuii ynisepcumem «llonmascvka nonimexuixa imeni IOpis Konopamioka»

MOBYJIOBA CEHCOPHOI TEJTEKOMYHIKALIIHHOI CHCTEMM JJIs1
KOHTPOJIIO BUTOKY T'A3Y 3 T'A30ITIPOBOY

MarictpanbHi Tra3onpoBOAM € HaWOIIBII KamiTaJOMICTKUMHU  CIIOpYJAaMu
Ha(TOTa30BOr0 KOMIUIEKCY, a MPOJOBXKEHHs iXHHOTO (hYHKIIOHYBaHHS 3a0e3medye
BEJIMYE3HUI BUTrpall [ eKOHOMIKM KpaiHu. OJHI€I0 3 HaWBaXIIUBILIUX MPoOIeM
ra3onpoBITHOTO TPAHCIIOPTY € 30€PEKEHHS HOPMAIBHOI'O CTaHy JIHIMHUX IUISTHOK
MIPOMUCIIOBUX Ta MariCTpajibHUX Ta30MpoBOIB. SIK mpaBuiio, HaiyacTime 1eexTy Ha
ra3onpoBo/ii 3'IBJIAIOTHCA B pe3yJIbTAaTI KOPO3ii 1 pijillie yepe3 MexaH1uH1 fIii.

Busnayenns Micusg KOpo3ii Ta MOLIKO/DKEHb 3aBXKIM TMOB'SI3aHl 3 BEIMKUMU
TPYJHOIIAaMA Ta MaTepiaIbHUMH BHUTpaTaMH. ToMy aKkTyaJbHUM € 3aBJIaHHS
MOHITOPUHTY TEXHIYHOTO CTaHy MIA3€MHUX Ta HAJI3€MHHUX TMPOMUCIIOBHUX,
MaricTpajbHUX Ta30MPOBO/IIB 32 JOTIOMOTOI0 CEHCOPHUX TEIIEKOMYHIKAIIIMHIX CUCTEM.

ApXiTeKkTypa Takoi CUCTEMH CKJIAJa€TbCs 13 TPHOX OCHOBHMX PiBHIB (pHC. 1),
KJIIEHTCHKHM, CEpBEPHUI Ta piBeHb 0e3Ap0oTOBUX MOAYiB (BM).
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MerToro 1adaHol podOTM €  CTBOPEHHS  CHCTEMH
AaBTOMAaTUYHOTO HAaBaHTAKEHHS ITOTPIOHOI KIIBKOCTI 3€pHA
I 3a0€3II€UYCHHS] IIBUIIIOIO HABAaHTAXXKEHHS, a TaKOX
3HIDKCHHSI 70 MIHIMYMY BHIIQJIKIB II€PEBAHTAXKEHb a00
HEJIOBAHTAXXEHb. J[JIs1 BUKOHAHHS ITOCTABJICHOI METH B POOOTH
HEOOX1JHO BUKOHATH HACTYIIHI 3aBJAAHHS

* MOPOBECTH aHAII13 CIIOCOOIB TPAHCIIOPTYBAHHS 3€PHA;

* MOPOBECTH BHUOIp CHIIOBHUX €JICMEHTIB Ta 3aC001B aBTOMATHKH;
* PO3pOOUTH IIPOTPAMHU KEPYBAHHS ITHEBMOTPAHCIIOPTEPOM.
O0’exT npocaimxenHsa — IIporec ynpaBiaiHHS HaBaHTAXKCHHSIM
3epHa

IIpeaMer  DOCHIIKEHHSHA — (Cucrema  KepyBaHHS
ITHEBMOHABAaHTa)KyBaya 3¢pHa Ha 0a31 ICHYKOUYHUX KOHTPOJIEPIB.



IIPUCTPOI TPAHCIIOPTYBAHHS 3€pPHA
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