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FrOPU30OHTAJIbHOIO TUIA

3epHOCYLLWU/IbHbIE MALUUHBbI

CEJIbXO3TEXHUKA /151 YCNELUIHbIX XO3ACTB




3EPHOCYLWWUNKU TOPU3OHTAJIbHbIE MOAY/IbHbIE

3epHocCyLWnbHbIE MaLLUUHbI FOPU3OHTA/IBHOIO TUMA
STUURMAN

Bbi6op cyiniKu oueHb TPYAHDbIW U CI0XKHbIW npouecc, Tpebylowmii
yuyeta MHOrux ¢paktopoB. K Uuncny BaXKHbIX KpUTEPUEB HYXKHO OTHECTU
3KOHOMMYHOCTb NPoLecca, Ka4ecTBO KOHEYHOTrO NPOoOAYKTa U
HaAeXHOCTb camoro obopyaoBaHumA.

YTo ABNAETCA CaMbiM
Ba)KHbIM A/19 KOHEYHOro
notpeburtens npum
Bblbope cywmnnbHoro
arperara:

- be3oTka3Han pabora B
CE30H UNN, APYrumm
C/I0BaMM - BbICOKas
HaAEeXHOCTb U BbICOKasn
PEMOHTONPUroAHOCTb
ONA CHUXKEHUA
U3aepiKeK BNageHus, a
camoe rnasHoe - anqa
CHUXXEHUA PUCKa noTepu
ypoOXKasn, a, 3HaumT,
DeHer.

- BbicoKan
NPOU3BOAUTENBbHOCTb U
BbICOKaA CTeneHb
aBTOMaTU3auum ann
BO3MOXXHOCTH
opraHusauumu
KPYI/I0CyTOYHOM paboTbl.

- MpocToTa B
MCNONb30BaHUM ANA
BO3MOXHOCTU JOBEPUTD
ynpasneHue npoueccom
KaZpam C HU3KOM
KBannduKauumen.

- Boicokas
3¢ PEeKTUBHOCTb CYLUKHU C

#’S.TUURM AN . HU3KMUMMU 3aTpaTamu.

BLITOOA B CYXOM OCTATKE




KOHCTPYKLMA

lasosble 3epHocywnnbHble mawmnHbl STUURMAN cnpoeKTMpoBaHbl N0 aHaNOr1um C
CYLUMIKAMMU U3BECTHbIX MMPOBbIX NPOU3BOAUTE/NIEN, HO UMEIOT PAJ CYLLLECTBEHHbIX
OT/IMYMI, KOTOpPbIE YNPOLLAIOT UX UCNOJ/Ib30BAHUE ANA KPECTbAH.

Kamepa HarpeBa - ___;___

B 95% ucnonb3yroTca getanum, N3rotos-
NneHHble B Poccuun, n1Mbo KOMNOHEHTHI
BeAYLMX 3apybeXKHbIX Npou3BOAUTENEN,
LUMPOKO NpeacTaB/eHHbIX HA POCCUIACKOM
PbIHKE, @, 3HAUYUT, UMEetoLLLMe BbICOKYIO
cTeneHb AOCTYNHOCTU Npu pemoHTax. Mpu
NPOEKTUPOBAHUMN BO MHOTUX YaCTAX HaMMU
6binn BblOpaHbl OpUrMHaANbHbIE AeTanu
BMECTO CTaHAAPTHbIX MOKYMHbIX, YTO Ae-
NlaeT usgenve npuBaeKaTenbHbIM U ya006-
HbIM 418 3KCNAyaTaLum.

K makumyacmam moxcHo omHecmu:

e J/lecmHuybl U MOMOCMbI, OCHAWEHHbIE
nepunamu 018 yoobcmea aKcrnayamayuu u
obcnyxusaHus,

® Hux}tHUe 8bi2py3Hble IOKU U 8bl2py3HOL
10MOK, uMeruwue ynaomHeHUs U He
no380a8ujUe Npocbinamscs npodykmy 8
pexcume 8bi2py3KU;

® IHCNeKyUuOHHbIe KU 8bl2PY3HO20
byHKepa u UHCMeKyUOHHble 08epu Kamep
Ha2pesa U OXAaxOeHUs, U320moeaeHHble
6e3 3030p08 u npenamcmeyroujue ymeyke
8030yxa;

e Kopnyca wKaghos naHenu ynpasaneHus u
8bIHOCHOU MK naHenu, umeroujue 86ICOKYH
cmeneHs 8/1a20- U NMblae3auuueHHocmu.

MpY NPOEKTUPOBAHUM Mbl MOHUMANN,

YTO B Pa3HbIX X03AMUCTBAX MOryT ObITb pas-
Hble BO3MOMHOCTU C MNOAKNIOYEHNEM

3N1eKTPUYECTBa U MOSTOMY NPeayCcCMOoTpenu
WMPOKNIA BbIBOP aneKkTpoaBuratenem u
KPbINIbY4aTOK, NO3BO/IAIOLLMX alaNTUPOBaThb
CYLUM/IKY NMOL, SHEProBO3MOXKHOCTU KaXKa0-
ro obvekra. OgHUM U3 BarKHENLWNX pasge-
NoB, KOTOpoMy Bbin yaeneH MakCumym
BHMMaHUA NPU NPOEKTUPOBAHUMN — aBTO-
MaTu3alLmA NPoLecca CyLWKM 3epHa, 4To
MOBNUANO Ha YyBEIMYEHME MPOU3BOANTENb-
HOCTM 3€PHOCYLUMAKN U YMEHDBLUMIO PUCKU
BO3ropaHum.

l'.openua C ucnapurenem




ABTOMATUKA

OcHoBHOe obopyaosaHue MaBHOM
naHenu ynpaBaeHUsA CyLLUUIKM YKOMM/IEK-
TOBaHO 3N1EKTPUYECKMMU KOMMOHEHTaMMU
M3BECTHOro NpousBoanUTens us frepmaHum
¢éupmbl SCHNEIDER ELECTRIC. 3T1o0T
BbI6OpP cAenaH He caydanHo. N8 KOHeYHO-
ro noTpebuTens Ypes3BblYaMHO BAXKHO He
fonyckaTb npocTtos obopyaoBaHUA BO
BPEeMs CXKaTblX CPOKOB yOOpPOYHOM CTpa-
Abl. Jllobas OoCTaHOBKa Ha PEMOHT Mo
MPUYUHE OTCYTCTBUA YHUKAJIbHBIX MAAT C
MWUKPOCXEMaMM CBOAUT K HYNHO UHBECTU-
LW U TeHepUpyeT yObITKN.

NepdopuposarHan naHens
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MaHnens ynpasnexnus

MepdopunpoBaHHas NaHenb U3roTOBEHA U3 HepKaBetowein, NMbo OLUMHKOBAHHOWN CTa-
2K, B 3aBUCUMOCTM OT 3aNpoca 3aKasuyumKa.

MNepdopauma nmeet dpopmy 1 pasmepbl NO3BONAWLME CYLUUTb MENIKOCEMAHHbIE KYNbTy-
pbl, TAKME, KaK parnc u ieH.



PABOTA NOTOYHOIO USMEPUTE/IA BJIAKHOCTU

Bbibupaem B MEHIO AaTUMK
B/IAYKHOCTU.

ﬂ,aT‘-IHK BNaXHOCTHU

C2018 ropga cywmnkn STUURMAN onuu-
OHA/NIbHO OCHALLAKTCA AATYMKAMU BNAXK-
HocTKU. OnuuA No3BoNAeT CyWuTb B aBTO-
MATUYECKOM pexnme, OPUEHTUPYACb Ha
peanbHbii NOKasaTeNb BNAXXHOCTU MNpPO-

AYKTa.

OcobeHHOCTAMM NPUMEHsiIEMOro nNpubo-
pa ABNAKTCA MUHUMA/IbHbIE NOrPELUHOCTH
OTHOCUTE/IbHO pPeanbHbIX MoKasaTtenewu
BNAXKHOCTM.

[aTyvMKk npeaBapuTenbHO rpagyvpoBaH
Ha HECKO/IbKO BU/0B NPOAYKTa.

B npouecce 3kcnayaTauuMu CYLWUAKK
onepaTopy AO0CTAaTOYHO BbIOpPaTb NPOAYKT
Ha CEeHCOPHOM NaHenu Ansa Havana pabo-
Tbl. B pyyHOM perkume paboTbl CyLIWUIKK
[aTyuK paboTaeT Kak MOKasbiBaloLWLMA
npubop.

B aBTOMaTuMyeckom pexume paboTbl
nokasaHusa GaKTUYECKOW BIAXKHOCTU
OTHOCUTE/IbHO 334aHHOr0 3HaYeHMa 4akT
KOMaHZy BbIrPy3HOMY MexaHu3my Obic-
Tpee nnbo mMeasieHHee BbIrPy»KaTb MNPo-
LYKT.

B cBA3Ke C TemnepaTypHbIMMU AaTYNKaMm
B 3€PHOBOW KO/IOHHE CYLLIKa MPOU3BOAUTCA
6epeHO U KOPPEKTHO.

KoppeKkTupyem AaTuMK BAAXKHOCTU NOA,
PY4YHOW Baromep, UMeloLLMIACA B XO35UCTBE.

L J

Cxema 3epHOBOrO NOTOKa, NPOXOAALLEr0o
yepes AaTYUK BNAXKHOCTMU.




3EPHOCYLUU/TKU TOPU3OHTAJIbHbIE MOAY/1IbHbIE

BydepHbiit ByHKep aBnsetca onuuen u
CNYXWUT ANA COrNacoBaHHOCTU paboTsbl
3arpy304HON HOPUM U 3epHOCYLWINAKK. Mo
3anpocy 3aka3umka ByHKep MOKeT b6biTb
nsrotosneH emkoctoto 1,8 m3, 4,2 m3, 6,2
M3, IMbo yBenuMyeH CyLecTByoWmMin 40

cneayrouiero obbema.

& sTuuRman
CraHgapTHOE OCHaLLeHue 3ePHOCYLIUIOK &> - _ §
STUURMAN BydepHbii byHkep

* [laTYnMKKM TemnepaTypbl B 3€PHOBbIX KO/IOHHAX

¢ [laTymKku TemnepaTtypbl B KAMepax cropaHmna

¢ [1aT4MKM NAaMeHU B ra3oBbIX ropesikax

* [laTYMKKN BKAKOYEHUA — BbIKNOYEHMSA 3arpy304HOro LWHeKa

¢ [laT4MKM KOHTPONA BpaLLEeHUA BEHTUAATOPaA

* YCTPOMCTBO NOTOYHOrO MU3MepPeHMA BNAXKHOCTH

¢ ABTOMATUYECKOE OTK/IKOYEHWUA rOPesiKM Npu OCTAaHOBKE BEHTUATOPA

* HEBO3MOXKHOCTb BK/IIOYEHUA Ba/bLEBbLIX A403aTOPOB npu HepaboTatolem
BbIFPY3HOM LUHEKe

* JIto4KM aBapuinHOro cbpoca NpPoayKTa U3 KaXkaoM 3epPHOBOM KONIOHHbI MPW BO3ropaHum

* Cuctema nepekpeLLmBaHma NOTOKOB NPOAYKTA Ha ABYX3TaXKHbIX 3€PHOCYLUNAKAX ANA
NUCKNKOYEHUA Neperpesa BHYTPEHHEro cnoa NpoayKTa

* YnobOHble NecTHULbI U BEPXHMIN NOMOCT, OCHALLLEHHbIKN Nepuaamm

» CTaHZapTHble onopbl ANs yaobcTBa OCHaLWEHUA 3ePHOCYLUUAKN HOPUAMM

* MNepdopuposBaHHble NaHenu ¢ nepdopaumen AByx TMNOB (0BasibHaA A/19 BO3MOXKHOCTH
CYLUKM MESIKOCEMAHHbIX KYNbTYyp)

e LLnT ynpaBneHnsa nmeer 3aWmTy Knacca IP54

* DNEeKTpUYecKme KOMMNOHEHTbI WKUTa ynpasBaeHusa Nnpon3BoAcTBa
Schneider Electrik, Delta, Pixel




NMPUHLMN PABOTbI 3EPHOCYLUWUJIKU

OnucaHue pabotbl

3epHOCYWMUNAbHbIE MALIWUHbI TOPU3OH-
TanbHoro tuna STUURMAN otaunyatotca
WHHOBALMOHHbIM (QYHKLMOHANIOM, BbICO-
KUM Ka4yeCTBOM M3roTOB/NEHUA AeTanen u
MNX ONTUMANIbHOW KOHCTPYKLUUEN.

Bce getanu Kopnyca 1 HecyLime KOHCTPYK-
LU BbINONIHEHbI U3 OLMHKOBAHHOM CTanu.
[Openkn n ucnapuTenu M3roTossieHbl U3
TEPMOCTOMKOM HEPXKaBEIOLLLEN CTaNMN.

MpuHUMN paboTbl 3€PHOCYLLUUIKK:

BeHTUNATOP HarHetaeT aTMocdepHbIi
BO3/yX B KaMepy Harpesa.

ATmocdepHbIi BO3ayX, NMpoxoaa uyepes
rasoByl0 rOpesiKy, HarpesaeTcsi, nepeme-
LWMBAETCA M NOJ, HanopPOM NPOXOAUT Yepes
3epHO, HaxoAALLeecs B 3ePHOBOIN KOOH-
He.

3epHo (NpoayKT) HarpesaeTcsa U oTaaeTt
BAary, Kotopaa BblHOCUTCA B atmocdepy
NPOXOAALLMM Yepes Hero BO34yXOM.

HuxHAA ceKuua oxnaxaaeT Harpetbii
NPOAYKT A0 TemnepaTtypbl, A0CTAaTOYHOM
ANA nepemMeLLeHns B 30HY XpaHeHUA.

[ns Toro, YTobbl HE NeperpeTb NPOAYKT,
MCMOPTUB Ero KA4YeCTBO, U /1A UCK/TIOYEHUA
BO3MOHOCTM BO3ropaHus, 3epHOBbIE
KO/IOHHbI NO BCEN WX [A/IMHE OCHalLEeHbI
TEMNEPaTypPHbIMU AaTYMKAMU, KOHTPO/IU-
PYHOUWMMM Harpes NPOAyKTa B PasHbIX
TOYKaX 3€PHOBOW KOJIOHHbI.

Kpome AaTumMKoB TemnepaTtypbl B 3epHO-
BOM KONOHHE 3EepPHOCYLUU/IKA OCHaLleHa
AATYMKAMM, KOHTPOIMPYIOLWLMMU TEMNEepa-
TYpY HarpeToro Bo3ayxa (areHTa cyLuKu).

OnepaTtop 3aaaeT napameTpbl Temnepa-
TYp, @ aBTOMaTUKa ynpasnseT npoLeccom
CYWKN B 3aBUCUMOCTU OT BaKTUYECKUX
napameTpoB NPoayKTa.

Hanpumep: B MOMEHT, Korga dakTuyec-
Kaa TemnepaTypa NpoAyKTa cpaBHANACb C
3a/laHHOW, CUCTEMA BKIKOYAET MeXaHWU3m
BbIFPY3KM MpPOAYyKTa (BanbLesble A03aTo-
pbl), KOTOPbIN C ONpeaeneHHOM CKOPOCTbIO
nepemeLatoT NPOAYKT B 30HY BbIrPYy3HOrO
LIHeKa.

CKOpPOCTb BpaLLEeHUA Ba/bLEBbIX 403aTO-
POB pPeryavpyerca aBTOMaTUKOMN CYLUU/IKK

B 3aBMCMMOCTW OT MapameTpoB Temnepa-
Typ (4em Bbile TemnepaTypa NPOAYKTa OT
3ajaHHOro 3Ha4YeHuA, Tem bbicTpee Bpallia-
HOTCA 4,03aTOPbI).

Takum o6pa3om, aBTOMaTUKa BbICTaBAAET
ONTMMa/IbHYIO CKOPOCTb BbITPY3KMN MPOAYK-
Ta, a TaKXXe peryivpyetr MHTEHCUBHOCTb
NJIaMeHn TopesikM B 3aBUCMMOCTM OT 3a-
[aHHbIX TemrnepaTyp NPoAyKTa M areHTa
cywku. OnycTowaemblie BO BPEMA CYLLKU
3epHOBbIE KOIOHHbI MOMO/MHATCA 3arpy-
304HbIM LUHEKOM, KOTOPbIN aBTOMaTU4ec-
KU BbIK/IKOYAETCA B MOMEHT NOJIHOrO 3anon-
HeHuA byHKepa. Takum obpasom, gocTura-
€TCA MaKCMMasibHas NPOU3BOAUTE/IbHOCTb
3EPHOCYLLU/KM.

OnepaTtop KOHTPOAIMPYET BCe NapameTpbl
Ha BbIHOCHOM XK TepmuHane. K tepmu-
Han MOXKeT ObITb NepeHeceH No XenaHuw
3aKas4umKa B 1t0boe nomelLeHne Ha paccTo-
AHMe 0o 150 m.

YnpasneHue ¢ KK TepmMunHana Bo3MOXK-
HO BCEMW GYHKUMAMM 3€PHOCYLUUIKMU,
BK/1H04ASA 3aMNYyCK rOPEenoK U 3N1eKTpoaBura-
Tenen BEHTUNATOPOB, U3MEHeHue napa-
METpPOB TemnepaTtyp U CKOPOCTU BbITPy3-
K1, BbIOOP py4HOro UM aBTOMATUYECKOTO
pexuma paboTbl.




MPUHLUAM PABOTDI

Cxema pabotbl agByxmoaynbHou 3epHocywunku STUURMAN
3epHo (npoaykT)

\

[atuuk Temnepartypbl
areHTa CyLKu

[JaTtunk Temneparypbl
B 3ePHOBOM KONOHHE

[atuuk Temneparypsbl
B 3€pPHOBOM KONOHHE

Jatunk Temneparypbl
areHTa CyLKu

[aTtuuKk Temnepartypbl
B 3€PHOBOM KONOHHE

Jartunk Temneparypbi
B 3€PHOBOM KO/IOHHE

JaTymK BNAKHOCTH




3EPHOCYLWWUNKU TOPUSOHTAJIbHbBIE MOAY/IbHbIE

Cxema paboTtbl ogHOMOAYNbHOMU 3epHOocywunku STUURMAN
3epHo (NnpoayKT)

Jatymku t° npogykra
B 3€pHOBOI KO/IOHHE

Harpesa. |
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Aartumk t°
areHTa

Banbuesble
_ A03aTopbl

Aatumnk
BNIAYKHOCTH

Cyxoi NnpogyKT




NMPUHUUN PABOTDI NMPUHLUN PABOTDI

3epHo (NpoaykKrT)
3arpy3oy4Hbii LWWHEK
MpuHuMn pabotbl ogHO3TaXKHOM cywmnaku STUURMAN /
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Oatuunk
BNAXKHOCTU

TYEL

Bo3ayx

Bbirpy3sHoiu WHeK AreHT

(cmecb BO3ayxa ¥ NPoAYyKTOB
cropaHus rasa)
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TEXHUYECKUE XAPAKTEPUCTUKHU

JlnHeiika 3epHocywunbHbiX mawmnH STUURMAN umeeT wWMpoYaulLuniA CNeKkTp
mogudukaumii ¢ npoussoautTenbHocTaMm ot 8 a0 80 TOHH/uac.
Ona cywmnkn tpebyetca npocton GyHAAMEHT, YepTEXKU KOTOPOro
nNpeaocTaBAAOTCA 3aKa3uyuKy. MIOHTaX U YCTAHOBKA CYLUU/IKU, a TaKKe
060pyaoBaHNA ANA XPAaHEHUA CXHUMKEHHOTO rasa npousBOAMUTCA
cepTMdPULMPOBAHHBIMU CNeLUuannucTamm.

B npuseaeHHON HUXKe Tabauue onucaHbl
TEXHUYECKUE XapaKTePUCTUKMN CaMbIX
NIMKBUAHbIX MoaudUKaLmn

XapaKTepucTuku
3epHOCYWMWAbHbIX MawuH STUURMAN

JramHocTb (Konudectso moayneit), wr 1 1 1 2 2 2 2 2 3

CeBoM | ocesoi | oceBoi | oceBo# eB0if | ocesoi | HEHTRO® | LEHTPOS oi
Twn BEHTMNATOpa OCEBOM | SOCEE QLEECE [ i || Ouee0 CEBOM | Eowmbiit | Gesmbiii | O°C8

BbicoTa (¢ y4eTom HuKHMX onop, 6e3 gononHuTens- - .
om0 Byieba nepiA BepictonovacTal | 5285 | 5385 | 5385 | #8g0 | 8890 [ @eopl | 538 | 8890 || 12395

LnvHa, mm 6480 | 8775 | 10610 | 8775 | 10610 | 10610 | 10610 10610 10610

WupuHa (6e3 y4era HecyLmx CToek

LA ABYXMOAYNbHBIX MOAENEN), MM 2430 | 2430 2430 | 2430 2430 2430 2430 2430 2430

BmecTuMOoCTb (No/HbIH 06bem NpocTpaHcTea Noa

MPOAYKT C yHETOM BEpXHero GyHKepa), m* 13,07 | 17,6 22,9 34,8 45,2 45,2 229 45,2 68,1

KonW4ecTBo BEHTUIATOPOSB U FOPEesIoK, LT, 2 2 2 3 3 4 2 4 5

Konuyectso cekuuit, Wwr 6 9 12 9 12 12 12 12 12

MpoK3BOANTENLHOCT MO NLEHMLE (MO 3arpy)Kaemomy BAaKHOMY 3EPHY,
npu paboTe B HOPMaNbHbIX YCTIOBUAX OKPYatoLelt cpeapl):*

MonHbil Harpes 20%-15%, T/4 17 26 33 48 58 68 26 48 83
Harpes-oxnaxaerue, 20%-15%, 1/4 12 20 25 40 50 60 20 40 75
CymmapHas notpebasemasn MOUHOCTb, KBT

BHumaHue!

BO3MOMKHO NOHUMKEHWME CYMMapHOH noTpebasemoi 50 50 61 78 91 110 49 97 140

MOLLHOCTH C COOTBETCTBYHOLUMM MOHKMKEHMEM
NPOV3BOANTENbHOCTH 3EPHOCYLLMAKM.
MoapoBHOCTHA YTOYHANTE Y HALIWMX MEHEIMEPOB.

YaaneHHaa naHenb ynpaeneHua Cranpaprt|Crangapt|CraHgapt|Cranaapt|CraHpapt|Crangapt| Crangapt | Crangapr | CraHgapt

HuH1e onopbl Cranpapr|Crangapr|Cranpapt|Cranaapt|Crangapt|Crangapt| Cranaapt | Crangapt | CraHgapt

* [laHHble 3Ha4YeHUA npouzsodumensHocmu npueedeHsl Npu pabome & ycaosuax memnepamypsl OKPYHarowe20
8030yxa +25°C u omHocumensHol enaxcHocmu 6030yxa 65%.
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Kakue KynbTypbl MOXHO CYLUUTb
Ha cywwunkax STUURMAN:

Bce 3epHOBbI@ KyAbTYpbl, B TOM
4yucne Kykypysy

TexHuuecKkue KynbTypbl, Takue

KaK NOACONHEYHMK, parc, /IeH.
Bo6oBble KynbTypbl,
TaKue KaK ropox, Cos, /I10MnuH.

& ~c=pan [ ///74/
STUURMAN F i

BbIFOA B CYXOM OCTATKE 3EPHOBBIE TEXHOIMOMU

MpeacTtaBuTens No peruoHy
Fpynna Komnanun "3epHoBble TexHonorum"

r. Yoa, yn. NapxomeHko 155/2 “
8 800 600 20 34 3BOHOK GecnnaTHbIN schdpexTs
+7 347 200-05-76

pelwleHms

CENIbXO3TEXHUKA ANSA YCNELWHbIX XO3AACTB

3epHocywunbHble MawmHbl STUURMAN. MNpousseaersl OO0 «MEXAHUKA>», Poccus, r. bapHayn





