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PYKOBOACTBO MNMOJIb3OBATEJIA

TEPMOJAAT-13KT5



TexHU4eckne xapakrepuctukm npubopa Tepmogar-13KT5

Vlsmepwrenbuble BXoAbl

O6bwune MonHbin ananasoH nsmeperus | OT -270°C pgo 2500°C (3aBMCMT OT TMNa AaTymka)
XapaKTepucTUKM Bpems nsmepenus no scem 1,4 cek
KaHanam, He 6onee
Knacc TouHocTH 0,25
PaspeleHve 1°C nnu 0,1°C (BbIGMpaeTcs nonb3oBarenem)
MopkntoueHne Twnbl Tepmonap TXA (K), TXK (L), TXKK (J), TMKH (T), THH (N),
Tepmonap TN (S), TNMN (R), TNP (B), TBP (A-1, A-2, A-3)
KomneHcaunsa Temnepatypsl ABTOMaTnyeckass KOMNeHcaums unu pyyHas
XOJI0AHBIX Craes ycTaHOBKa Temnepartypbl B gnanasoHe ot 0 o
100°C nnu oTknioYeHa
MoaknioyeHne M3mepeHne HanpsikeHust OT1-10 no 80 mB
OpYrnx 0aTymKkoB M3mepeHne Toka OT1 0 80 40 MA (C BHELLUHUM LLIYHTOM)
Bbixoabl
KonunuyecTtBo MaTb. Tun BLIXO4OB 3aBUCUT OT MOAENU
Pene MakcumanbHbIi 7A, ~220B
KOMMYTUPYEMbI TOK
(Ha aKkTMBHOW Harpyske)
MeTop ynpaeneHnus Mpwu NN A-perynuposanuu:
MOLLHOCTbIO - LWWMPOTHO-MMMYNbCHbIN (LUAM),
Mpy ABYXNO3ULIMOHHOM PEryNMPOBaHUN:
- BKI/BbIKN
HasHauveHve YnpaeneHue HarpeBaTenem, ynpasneHune
oxnagutenem, aBapuviiHas curHanusaums
MpumereHne YnpaeneHue Harpyskon fo 7 A, BKIoYeHne nyckarens,
NPOMEXYTOYHOro perne v Aap.
TpaH3MCTOpHbIN BbixogHow curHan 12...20 B, 1ok 8o 30 MA, UMNYNbCHBIN UK LMPOBO
BbIXO[ curHan
MeTtog Mpu NN A-perynuposanuu:
ynpasneHus - lWupoTtHo-umnynbcHein (LUAM)
MOLLIHOCTb0 - MeTop paBHOMepHO-pacnpeaenéHHbIX CeTEBbIX
nepuopos (PCI)
- ®a3o-umnynbcHoe (ha3o-yrnoBoe) yrnpasneHne ¢
nomMoubi cunosbix 6rnokos Tuna ®UY nnu MBT
Mpy ABYXNO3ULIMOHHOM PErYNMPOBaHUN:
- BKI/BbIKN
HasHaveHve YnpaeneHue HarpeBaTeneM, ynpasrieHne oxnaguTenem,
aBapuiiHas curHanusauyms
MpumeHeHne MogknioyveHune cunosbix 6rnokos Cb, PUNY nnu MBT
CuMUCTOpPHbIV MakcnMmanbHbI TOK 1A, ~220 B
BbIXO[] MeTtog Mpwu NN A-perynuposanuu:
ynpasneHus - lWupoTtHo-umnynbcHein (LUAM)
MOLLIHOCTb0 - MeTop paBHOMepHO-pacnpeaenéHHbIX CeTEBbIX
nepuopos (PCI)
Mpy ABYXNO3ULIMOHHOM PErYNMPOBaHUN:
- BKI/BbIKI
HasHaveHve YnpaeneHue HarpeBaTenem, ynpasrieHne oxnagurenem,
aBapuiiHas curHanusauyms
MpumereHne YnpaeneHue Harpyskon fo 1 A, BknoyeHne nyckarens,
ynpaBneHne BHELUHUMWU TUPUCTOpPaMu Ui CUMUCTOPOM
OcobeHHoCcTH Hanuuue getektopa «0», KOMMyTaLuUsi NPOUCXOANUT NPy
npoxoxaeHnn asbl Yepes HomMb




PerynupoBaHue TemnepaTtypbl

3aKoHbI -nna

perynmposaHusi - [ABYXMO3ULIMOHHbIV 3aKOH (BKM/BbIKI, on/off)

OcobeHHoCTH - pyHKUmMs aBToHacTpoliku MU koadduruneHToB
- BO3MOXHOCTb OrpaHN4eHns MakcuMarnbHON U MUHUMarbHOW MOLLHOCTH
- UI3MEHeHWe TeMneparypbl C 3a4aHHOM CKOPOCTbIO

MNpumeHeHne YnpaeneHue HarpeBaTenemM unv oxnagurenem

ABapuiHas curHan

nsauusa

Pexumbl paboTbl

- MpeBbiLleHne 3aaaHHO TemnepaTypsbl

- CHuXeHWe TemnepaTypbl HUXe 3aaaHHoN

- Meperpes BbllLe YCTaBKN PEryNMPOBaHWs Ha 3afjaHHYI0 BENIMYNHY
- CHuXeHWe TemMnepaTypbl HUXe YCTaBKU Ha 3ajaHHY0 BENUYMHY

- Bbixog M3 30HbI OKOMO YCTaBKU perynmpoBaHust

DyHKL MM

- OyHKUMA BNOKMPOBKU aBapuv Npuv BkIoYeHUn npubopa
- yHKUMA nogaeneHus «apebesra» curHanusaunm, punbTp 40 4 MUHYT

ApXxuB 1 KOMNbIOTEPHbIN NHTEepdenc

ApxuB ApxuBHas namsTb 2 Mbaita
(onums) Mepwopg 3anucu Ot 1 cekyHabl o 100 MUHYT
B apxvB
MpocMoTp apxunBa Ha komnbloTepe unu Ha gucnnee npuéopa
KonuyecTBo 3anucent Ha 200 000
OfVH KaHan
MpogonxuTensHOCTL Mpw nepuoge 3anvcu
HenpepbIBHONM 3anucu 4 cex. 15 cexk. 1 MUWH.
10 cyTok 1 mecsu 4,5 mecsua
WHTepdenc Twun nHTepdeiica RS485
(onums) Mpotokon Modbus ASCII, Modbus RTU
CkopocTb obmeHa 9600-115200 6ut/cek
OcobeHHoCTH M3onupoBaHHbIi

CepBuCHbIe hyHKLMK

KoHTponb o6pbiBa Tepmonapsl

KoHTpOomnb HE3aMKHYTOCTU KOHTYpa peryrimpoBaHust

Bo3MOXHOCTb OorpaHu4eHuna gnanasoHa UsSMeHeHna yCTaBku

OrpaHquHMe YPOBHA AOCTYMNa K napamMmeTpam HaCTpOI7IKI/I

3awmTa xonogHoro HarpeBaTtend — njaBHoe HapacTtaHue BbIBOAUMOWN MOLLHOCTU Npu BKNKOYEHUU

Lincdposas unbTpaums curHana

Pexum PYy4YHOro ynpasneHua MOLHOCTbIO HarpeBaTtens

Bo3MOXHOCTb BBEAEHMUS nonpasku K I/I3MepeHHOI7I TeMmneparype

MuTtaHue

HomwuHanbHoe HanpsaXxeHne nutaHua

~220B, 50y

,El,onycmmoe HanpsxeH

ne nuTaHus Ot ~150 go ~250 B

MoTpebnsiemasi MOLLHOCTb

He 6onee 10 Bt

O6uas uHdopmanms

WNHpunkaTopbl

CBeToguoaHble MHAMKATOPbI KpacHoro uBeTa. [lBe CTPOKM MO 4YeTbipe
paspsga (Beicota 14 u 10 mMm) M wHAMKaTop HoMepa kaHana. [1sTb
MHOWKaTOpPOB paboTbl BbIXOAOB

McnonHeHue, macca u
pasmepbl

Kopnyc metannuyeckui. VicnonHeHme — Ansi WMTOBOrO MOHTaxa,
rabapuTtHble pasmepbl 96x96x95 MM, nuueBas naHenb 96x96, MOHTaXHbIV
Bblpes3 B LinTe 92x92 MM, Macca He 6onee 1 kr

TexHuueckme ycrnoBusa

TY 4218-004-12023213-2009

CepTtudmkauus

Mpunbopbl TepmoaaT BHeECEHbI B [0CYAapCTBEHHbIN peecTp CpeacTB
nameperuin Ne17602-09. Ceptudmkat RU.C.32.001.A. Ne38820 ot
23.03.2010 .




PaspelueHne denepanbHOiA CrykGbl MO 3KONOrMYECKOMY,
TexHonornyeckomy n aromHomy Hagsopy Ne PPC 00-26409 Ha npumeHeHune
npubopoB TepmoaaT BO B3pbIBOMOXaAPOONACHLIX U XMMUYECKM ONaCHbIX
Npon3BOACTBAaX BHE B3pbIBOOMACHbIX 30H

CepTtudmkar coorsetctrs Ne POCC RU.ME48.H02329

MeTponorus

MoBepka npubopoB «TepmogaT» JOMKHA OCYLLECTBNATLCSA B COOTBETCTBUN
¢ «MeTogukor noBepku CK2.320.202 MIM»
MeToanky NoBepkvM MOXHO ckayaTb Ha canTe www.termodat.ru

N3mepeHre TemnepaTypbl npubopamu «TepmoaaT» LOIMKHO NPOBOANUTLCS B
cooTtBeTcTBMK C «MeToamkon namepeHunsa Temneparypbl CK2.320.202 MU»
MeToauKy n3mMepeHns MOXHO ckayaTb Ha canTe www.termodat.ru

Ycnosus Kcnnyatauunn

Pa6ounn ananasoH ot -30°C go +50°C, BnaxHocTb oT 5 0o 90%, 6e3
KoHOeHcaluy Bnaru

FapaHTUA 5 net

| Mogenu
13KT5/5TMN/5P 5 TepmonapHbIX BXoAoB, 5 pene
13KT5/5TM/5P/485 5 TepmonapHbIX BXxoAoB, 5 pene, uHtepderic RS485
13KT5/5TN/5P/485/2M 5 TepmonapHbIX BXoAoB, 5 pene, uHtepgenic RS485, apxus 2 Mbanta
13KT5/5TN/5T 5 TepMonapHbIX BXOA0B, 5 TPaH3UCTOPHbIX BbIXOA0B
13KT5/5TMN/5T/485 5 TepmMonapHbIX BXOA0B, 5 TPaH3UCTOPHbIX BbIXOA0B, UHTEpderic 485
13KT5/5TN/5T/485/2M 5 TepmMonapHbIX BXOA0B, 5 TpaH3UCTOPHbIX BbIXOAOB, MHTepderic 485, 2 M6
13KT5/5TN/5C 5 TepMonapHbIX BXOA0B, 5 CUMUCTOPHbIX BbIXOA0B
13KT5/5TN/5C/485 5 TepMonapHbIX BXOA0B, 5 CUMUCTOPHBIX BbIXOA0B, UHTEpdenc 485
13KT5/5TN/5C/485/2M 5 TepmonapHbIX BXOA0B, 5 CMMUCTOpPHBIX BbIXOA0B, nHTepdenc 485, 2 M6
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| BBegeHue

Bnarogapum Bac 3a BbiGop perynatopa TemnepaTypbl Tepmogat—13KT5.
HasHayeHve Tepmopat-13KTS — uamepeHue n perynvpoBaHue Temneparypbl no
NATW  KaHanam  ofgHoBpeMeHHo.  PerynupoBaHue — ocyliecTBnsgeTcsa Mo
nponopuMoHanbHo-MHTerpansHo-aAuddepeHumnansHomy 3akoHy (MWAO) wnm no
OBYXNO3MUNOHHOMY (on/off).

@b&'

NS

Tepmopat-13KT5 umeeT natb kaHanoB. Bxogbl npeaHasHavyeHbl s NogKnioveHus
Tepmonap pasfnuyHbiX TMNoB. Bbixogbl MOryT ObiTb penenHbiMU, TPaH3UCTOPHLIMU
Unu cUMUCTopHbiMn. Kaxabll BbIXOA4 MOXET YMNpaBnATb HarpesBaTtenem unu
oxnaguTteneM unM MUCNonb3oBaTbCsA ANA aBapuiHon curHanusauun. KaHanel B
npubope He3aBUCUMbI OpYr OT Apyra, T.e. Ha pasHbIX kaHanax MoryT ObiTb 3agaHbl
pasnuyHble yHKUUKU, HaNnpMMep - NepBbIA KaHan Ang ynpasreHusl HarpesBaTenem,
BTOPOW - ANs ynpaBneHns oxnagutenem u T.4.

Tepmopat-13KTS umeeT passutyo CUCTEMY aBapuiHOWM U npeaynpeguTensHOu
CUrHanusauun: NaTb pasfnu4YHbIX TUMOB aBapwuu, CUrHanusaums O HencrnpaBHOCTU
AaTynka 1 0 HapyLLIEHUN KOHTYpa perynnpoBaHus.

Mpnbop MoxeT ObITb cHabxeH uHTepdericom RS485 ona cBSA3M C KOMMbLIOTEPOM.
MpoTokon ceasn Modbus ASCII unn Modbus RTU. KomnbloTep MOXeT 3anpocutb
Tekyllee 3HayeHWe TemnepaTtypbl NO KaxaoMy KaHany, ycTaBku TemnepaTtypbl U
Apyrve napameTpbl. YCTaBku TemnepaTtypbl W Apyre napamerpbl MoryT ObiTb
NMPOCMOTPEHbI U M3MEHEHbl C KoMMbloTepa. [ns nodkmnoyYeHus K KOMMboTepy
Heobxoamm npeobpasoBaTtenb uHTepdenca USB/RS485 tuna CK201. K ogHomy
yctporictey CK201 moxeT ObiTb nogkntodeHo Ao 128 npnbopos. [Jonyctumas aAnvHa
nuHum RS485 no 1200 meTpos.

KomnbloTepHas nporpamma TermodatNet nossonser opraHu3oBsaTb
aBTOMaTUYECKMI OMPOC HECKONbKMX Npubopos, HabrnogaTb Ha dKpaHe KoMnbloTepa
rpaduk TemnepaTypbl M pacneyaTbiBaTb €ro Ha NpuHTepe.

MporpammHbin npogykt OPC-cepeep TermodatOPC paeT BO3MOXHOCTL to0oMN
nporpamme, cHabxeHHon wHTepdencom OPC-knueHT, nonyyatb [aHHble OT
npubopoB «Tepmopaty», wumerowmx uHTepdenc RS485 wn nogaepxvBaroLLmX
npotokon obmeHa Modbus-ASCIl. B 4acTHOCTU, OH MOXET MCMnonb3oBaThbCA AN
pabotbl co SCADA cuctemamu niobbix NpoussoguTenen, HanpuMep, ¢ cucTemamm
Master SCADA, Intouch, Genesis, TraceMode, iFix u gp.
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Mpubop MoxeT ObiITb 0OOpyaOBaH apxXMBHOM NaMsATbO ANs 3anucu rpadumka
TemnepaTypbl. 3amMepeHHaa TemnepaTypa 3anucbiBaeTcs BO BCTpoeHHyt Flash
namsaTb C NPUBA3KOM K pearnbHOMY BpeMeHu U KareHaapto. Nepuopg 3anucum ot 1 cek
00 100 MUHYT. ApXmnB MOXeET ObITb NPOCMOTPEH HEMOCPEACTBEHHO Ha Npubope nnu
nepegaH Ha KomnbloTep no mHTepdency. Yctponctso CK301 nossonsieT ckavatb
apxuB Ha USB Flash disk.

| OCHOBHOM pexuM paboThl

YcraHoBute Tepmopatr-13KTS u Bkmounte ero. [locne kopoTkon npoueaypbl
camoTecTupoBaHusa npubop rotos k pabote. MiamepeHHas TemnepaTypa BblBOOUTCS
Ha BEPXHUA MHAMKATOp, TeMnepartypa perynupoBaHusa (ycTaeka) — Ha HWkHUA. Ha
OTAENbHOM MHAMKATOpe creBa OToOpaxaeTcsa HoMep kaHana. Ecnu gaTtumk He
NOAKMIOYEH WM HeucrnpaBeH, BMECTO 3Ha4YeHuss TemnepaTypbl Ha BepXHWUW
WHAMKaTOP BbIBOOAUTCA «_ _ _ _».

M3amepeHHas

Howmep kaHana S TEPMOAT ——— Temneparypa
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o
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varan - -

01
Muaunkatopsl g AR

]
paboTbl BbIXOAOB ' Lt L Temnepatypa
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o2 ,’E ] g

[*os Lo

)
04
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:
0] (2}

Bxog
B PEXUM HACTPONKM

M3meHeHne

ABTOMaTUYeCKUil NepeGop KaHaMoB: yCTaBKu

OCTaHOBUTb UM BO30OHOBUTL

Ha gucnnee otobpaxaeTcsi HOMep kaHana, M3MepeHHoe 3HayYeHue Temneparypbl 1
3afjaHHas TemnepaTtypa Ha 3ToM kaHane. Yepe3 [Be cekyHObl MOSIBNSETCH
MHbopMaLums No criegytoLeMy kaHany u ganee no kpyry. MiamepeHvie Temneparypbl
no KaHanam npou3BoAMTCS NPUBOPOM Takke MoovepeaHo, Ho ¢ Gornee BbICOKON
CKOpPOCTbIO, YeM uHAMKauusi. MOXHO OCTaHOBUTL aBTOMAaTMYeckuin nepeGop
KaHanoB Ha aucnnee, Haxae kHonky O. MNpu atom npubop no-npexHemy 6yaet
BECTU M3MEPEHWE W PEerynupoBaHWe Mo BCEM KaHanam, a oTobpaxaTb TOnbKo
BbIOpaHHbI. BepHyTbca K aBToMaTtuyeckoMy nepebopy MOXHO, BHOBb HaxaB
kHonky O.

Ha nepe/J,HeVl naHenn wuMmeeTca pan OAUMHOYHbIX MHAOMKaTOPOB. MHAMKaTOpr
3aroparTcd npu BKINOYEHUN BbiXOOa Ha COOTBETCTBYHOLLEM KaHane.

| Kak 3agaTh TemnepaTypy perynuposaHus (ycTaBeky)

Mopoxaute oTobGpaxeHuss Ha aucnnee Tpebyemoro Bam kaHana. Haxmute KHomnky
V unu A - nepeGop kaHanoB BPEMEHHO MPUOCTaHOBUTCS, 3HAYEHWE YCTaBKM Ha
HWKHEM WHAOMKATOpPE HayHeT Muratb. [Moka uHOMKATOp MUraeTt, YCTaBKy MOXHO

N3MeHUTb kHomkamu V 1 A. [na BbIxoAa B OCHOBHOM pPeXuM paboTbl HaXmuTe
KHonMKy O.



| NMpaBuna HacTpouku npubopa

Haxmute wn yaepxuBante kHonky [0 okono 10 cekyHg. Bel B ormaBneHuu.
MapameTpbl HacTpomku npubopa CrpynnupoBaHbl B pasgensl, a pasgens
obbeauHeHbl B rnaBbl. Ha BepxHeM wHOukatope npubopa — COKpalleHHoe
HasBaHMe pasfgena, Ha HWKHEM — HOMep rfnaBbl M pasgena B PyKOBOACTBE
nonb3oBaTens.

Hanpumep, Ha sepxHem uHdukamope — In, Ha HuxHem — | Pl In — cokpawenHoe
Ha3eaHue pasdena «Hacmpotika exoda». | Pl — Maea 1, Pasden 1.

HanbHenwne HaxaTtna kHonku [0 nepebupatoT pasgensl. [na Bxoga B pasgen u
npocMoTpa napaMeTpoB HaxumaunTte kHonky O. Korga Bbl BovigeTe B pasgen, Ha
BEpXHeM uHAMkaTope OyaeT Ha3BaHWe napameTpa, Ha HWKHEeM — YMCINOBOE MIn
CMMBOIbHOE 3HadeHue. [Ina Bbibopa 3Ha4YeHWn napamMeTpoB, HaXMManTe KHOMKM V
n A. lNocne npocmoTpa Bcex napamMeTpoB, Bbl BHOBb BepHETECb K 3aroroBkKy
pa3sgena. [ina Toro 4tobbl NpoaomKNTL Nepebop pasaenos, HaxuManmTe KHonky .
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pexum paboTbl
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! He cnewwuTe HaxumaTb KHOMkM V M A. HaxaTue 3TUX KHOMOK npuBOoOAUT K U3MEHEHUID 3HavYeHun
napamMeTpos. Haxumasn KHOMKY o, NpoCcMOTpUTE CHavana BCe napamMeTpbl B pasgene. Ha HuxHem
nHoukatope Bebl yBuauTe 3Ha4eHua napamMmeTpoB, yCTaHOBJ1EHHbIE paHee.

I Hayuutecb pasnuyatb pexum paboTbl npubopa no Buay aucnnes. Ecnu B HWwkHenm cTpoke
obo3HavyeHne HoMepa rnasbl M pasgena — Bbl HaxoguTecb B ornaeneHun. Ecnm B BepxHen cTpoke
CVMBOJfIbI, @ B HWXHEN — BCe, KpOMe HOoMepa rmasbl M pasgena — Bbl BHyTpu paspena. Ecnu Bbl
3abnyannuce, HaXkMuTe ogHoBpeMeHHo O n O, n BepHUTECh B OCHOBHOW peXxum paboTbl.

Mpnbop TepmoaaT-13KTS5 — nATMKaHanbHbI Npubop, NO3TOMYy GONBLUIMHCTBO
napameTpoB HeobGXoAMMO yCTaHaBnMBaTb AN KaXA4oro kaHana. B Ttex pasgenax,
roe ato Tpebyetcs, BbiGepute Homep kaHana (Ch), ansa kotoporo npoussoamTcs
HacTporka. [lpyu nocnegywoWwmnx HaxatTusx kHorkn O, BblOpaHHbIA HOMeEp
WMHOMUMPYETCS Ha MHAMKaTope HoMepa KaHana, a B BepXHel CTpoke nepebupatoTcs
napameTpbl, OTHOCALMECS K 3TOMy kaHany. Ecnm Heobxogmmo ycTaHOBUTHL
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OMHaKoBble NapamMeTpbl Ha BCEX KaHallaxX, BMeCTO HOMepa KaHarna Bbl6epl/ITe ALL,

Haxmute O u Boibepute YES ans Ttoro, utobbl noaTeepauTs Baw BbiGop BO
n3dexkaHve oLnOKN.

| HazHaueHMe KHONOK NpM HacTpoiike npubopa

D Bxoa B MeHI HacTpoliku, nepebop pasgenos
O Bxopa B pasgen, nepebop napameTpoB
VuA BbiGop 3Ha4eHu napameTpoB

Bbixog us pexumMma HaCTpOFIKVI — OAHOBpeMeéHHOe HaxaTtue O wu 0 v
aBTOMaTU4eCKM Yepe3 MUHYTY Nocre nocrnegHero Haxatna noBON KHOMKMW.

LHononHumenbHas uHghopmauyusi 08 onbIMHbIX Nosb308amersed.

[Onsa nepenuctbiBaHUs pasgenoB B oOpaTHOM MOpsake yaepXuBanTte kKHonmky [ m
HakMMamnTe KHonky V. [ns GbICTporo nepexofa k pasgenam crneayowen rmaebl -
yaepXvmBanTe KHOMKy [ U HaXKMManTe KHOMKY A.

| O6sasaTensHan HacTpolka npubopa

Mocne yctaHoBkKM Npubopa, ero Heob6xoaANMO HaCTPOUTb.

1. Buibepute TMN Tepmonapbl, koTopbin Bbl 6yaeTe ucrnonb3oBaTb. [nsi 3TOro
HaXkMUTe 1 yaepuBaiiTe kHonky [ okono 10 cekyHA [o TeX Nop, noka He BolaeTe B
PEXMM HacTpoku. Bbl okaxeTech B pasgene BbiGopa Tvna gatyuka (In). Bongute B
aTOT pasgen, Ha BepxHeM uHaukaTtope nosisutca napametp Ch. [Ons Toro ytoGbl
HacTpPOUTL NepBbIi kaHan, Belbepute HoMep kaHana (1).

2. Haxmute O. Ha BepxHem uHgukaTope nossutcs napametp InP. B Ta6nuue
Hangute ycrnoBHoe o603HayeHne, COOTBETCTBYOLLEee HEOOX0AUMOMY TUMY AaTymKa.
KHonkamu V n A yctaHoBUTe 39TO 0603HaYeHre Ha HKHEM nHaukaTope. Hanpumep,
ecnu noAkNyeHa Tepmonapa XpoMmenb-aniomens, TO Bblbepute uugpy |
[MoBTOpPUTE HACTPOMKY AOMnA Kaxgoro M3 Bxogdos. [Ang atoro Haxmute O, cHoBa
BonauTe B pasfen, BbiOepuTe criefylolmi kaHan v 3agante HeoOXoouMbIA Twn
Aartyuka.

3. Ecnu Bbl ucnonbayeTe npubop Ans yrnpasneHust arekTpUYEcKoil NeYbio No BCem
KaHanam, To Ans nepBoOHaYanbHON HACTPOWMKM MEHATL BOrblle HUYEro He HYXKHO.
Bce Bbixogbl HacTpoeHbl Ha ynpaBneHue Harpesaternem no [MUO-3akoHy.
OcrTarnbHbiM NapameTpaM NpPUCBOEHEI Hamboree YacTo ynoTpebnsaemMble 3HaYEHUS.
Mpu HeoGXooMMOCTM TllaTellbHee MnoacTpouTts npuGop nozg Bawwu TpebGoeaHus
n3yunte aaHHoe PykoBoacTso.

4. Cnepywliee, 4TO HYXHO caenaTb, 9To HacTpouTb MU perynatop. B npubope
npegycMoTpeHa aBTomaTtuyeckas Hactponka WL koadduumenTos. [Npouenypa
HacTpolkM NogpobHo onvcaHa B naee 2, Pasgene 1.



HacTtpounka npubopa

| TnaBa 1. KoHdurypaums

Bxoab! (BbIGOP AaTuMKa) " M
FnaBa 1. Pasgen 1. P
MapameTp | 3HayeHne | KomMmeHTapuu fvanagon
n3mepeHuna
EI'I ot lno § | Hovep kaHama, ans koToporo npoussoauTcs
HacTpowka
Homep ALL | HacTtpoiku 6yoyT npousBoauTbCa ANS  BCEX
KaHana KaHanoB
InP | | Tepmonapa TXA (K) xpomens/aniomens - 270°C...1372°C
2 | Tepmonapa TXK (L) xpomens/konens - 200°C...780°C
Tun 3 | Tepmonapa TIIM (S) -50°C...1768°C
naTunka nnatuHa-10%poaui/nnaTuHa
4 | Tepmonapa TXK (J) xeneso/korcTanTan - 210°C...1 100°C
5 | Tepmonapa TMKH (T) meas/korcTanTan - 270°C...400°C
B | Tepmonapa TI'Ile (R) -50°C...1 768°C
nnartuHa-13% pogui/nnatnHa
T | Tepmonapa TrP(B) ) 400°C...1 820°C
nnartuHa-30%poawn/nnatuHa-6%poaui
8 | Tepmonapa THH (N) nuxpocun/ucun - 270°C...1 300°C
g | Tepmonapa TVBP (A-1) ) 0°C...2 500°C
BONbdppam-peHuii / Bonbgpam-peHni
I0 | Tepmonapa TI?P (A-2) ) 0°C.. 1 800°C
BOSIbdppam-peHni / Bonbdpam-peHuni
i1 | Tepmonapa TVBP (A-3) ) 0°C...1 800°C
BONbdppam-peHuii/ Bonbgpam-peHnii
F Cn | Tepmonapa Fe_CuNi xeneso/megs-rukens | - 196°C...500°C
Lin | Bxon ans M3MepeHNs Toka unn -10... 80 MB,
HanpaxXeHna ¢ NMMHEUHbIM 0...40 MA
MacLuTabupoBaHnem
Sgrt | Bxoa ana namepeHus Toka unm 0. 40MA
HanpskeHus ¢ MacliTabvpoBaHueM no _16" 80 MB
3aKOHY KBapaTHOro KOpHA
Prbl | Bxog ons uamepeHuns Toka nnu 0. 40mA
HanpskeHus ¢ MacliTabvpoBaHueM no _16" 80 MB
napabonuyeckoMy 3aKkoHy
U | Bxoa ANA U3MEPEHUs HanpskeHs 10 .. 80MmB
(NMHenHbIN)
J | Bxoa ANsi U3MEepeHns Toka 0. 40wA
(NMHenHbIN)
Off | Kanan He ucnonb3yeTcs
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B nepsom pasgene [AaHHOW rnaBbl 3adaeTca TUM UCMOMb3yemMoro Aartyuka.
Hanpumep, ecnu k nepBoMy KaHany nogknioyeHa Tepmonapa XpoMerb-anoMerb,
BblGepuTe Homep kaHana |, Tun gatymka .

- e
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nasa 1. Pasgen 2.

-
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-

MapameTtp 3HaveHne | KommeHTapuu
[:h oT Ino 5 Homep kaHana, ons KoToporo Npou3BOAMTCS HacTponka
Homep kaHana ALL HacTponku 6yoyT npon3BoauTbCsa Ans BCeX KaHarnos
Out HEAt | YnpaBneHue HarpesaTenem
Ha3HayeHue Cool | YnpaBnexue oxnagurenem
BblXxoAa Alr | CurHanusaums aBapun
nonE | Beixoa BeikntoyeH

B pasnene «Bbixoapl» HeobxoaMMo BbibpaTb HasHaueHuWe Ans BbiXxoda Kaxmoro
kaHana. Ecnu BbIXoa He UCMOMb3yeTcsl, PEKOMEHAyeM €ro OTKMoYMTb - BbiGpaTh
3HayeHwue nonk.

| TnaBa 2. PerynuposaHue

Tepmopat-13KTS MOXeT perynuposatb  TemmnepaTypy npwm nomoLLn
AsyxnosuuunoHHoro unu M sakoHa perynuposaHus.

Hanbonee npocToi 3akoH perynvpoBaHusi TemMnepaTtypbl - ABYXMNO3ULMOHHLIA. Ha
HarpeBaTenb MoAaeTcsl MonHasi MOLLHOCTb A0 AOCTWXEHUsI YCTaBKW, NMOCne 4ero
nogaya MOLLHOCTU npekpallaeTtcs. HecMoTps Ha 3To, pasorpeTbiii HarpesaTerb
npogomkaeT oOTAaBaTb TeMno W Temnepatypa oOObekTa Kakoe-TO BpeMs
npofomKkaeT HapactaTb, 4YTO npuBOAUT K neperpesy. [lpu nocnegytoLlem
oCTblBaHUM 06beKTa, MO AOCTUXEHUWM YCTaBKW, HA HarpeBaTenb BHOBb MoAaeTcs
nonHas MoLLHOCTb. HarpeBatenb cHavana pas3orpeBaeT cebsi, 3aTeM OKpyxatoLime
obnactn obbekTa, U, Takum obpasom, oxnaxgeHue OyoeT npogomKaTbCst OO Tex
nop, Moka BOMHa Tenna He AOCTUIHeT AaTyuka Temnepatypbl. CregoBaTenbHo,
peanbHas TeMnepaTypa MOXET OKa3aTbCsl 3HAYUTENBHO HIKE 3aJaHHOIO 3HaYEHMsI.
Takum o6pasom, npu OBYXMO3UUMOHHOM 3aKOHE PErynMpoBaHUsi BO3MOXHbI
3HauuTenbHble konebaHus TeMnepaTypbl OKOMNO 3a4aHHOMO 3HAYEHUS.

MMOBbICUTL  TOYHOCTb  PEryrivMpoBaHUs MOXHO, MPUMEHSS MPOMNOPLMOHanbHO-
WHTerpanbHo-guddepeHLmMansHbIn 3akoH perynuposanus (MAL 3akoH).

MO npegnonaraeT yMeHbLUEHWE MOLLHOCTM, NojaBaeMon Ha HarpesaTenb, Mo
Mepe npubnmxeHust TemnepaTtypbl 0ObekTa Kk 3agaHHon Temnepatype. Kpome Toro,
B yCTaHOBMBLLEMCS pexume perynupoaHus no MU 3akoHy npubop onpepenset
BENNYUHY TEMIOBOWN MOLLHOCTU, HEOOX0ANMYIO ANA KOMNEHCaUUM TENMNOBbIX NOTEPb
1 NoAAepKaHua 3agaHHoON TeMnepaTypsl.
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HacTtpouika MU 3akoHa perynupoBaHus :-‘ ] ,-:
Mnaea 2. Pasgen 1. P
MapameTp 3HayeHune KommeHTapuu
[:h ot | no § | Homep kaHana, Anst KOTOPOro NPOU3BOAUTCS HACTPOMka
Homep kaHara ALL HacTponku 6yoyT npon3BoauTbCsa Ans BCeX KaHarnos
ProP or I.1°C | MNponopunoHanbHbIN KO3 PULMEHT
no 2000 °C
Int ot 1 009999 cex. | IHTErpanbHbIn kKoadULMeHT
OFF | WHTerpanbHas coctasnstowas ML 3akoHa
He ncnonb3yeTcs
diFF | or 0.1 20 999.9 cex. | AnddpepeHunansHbiii koapuumeHT
OFF | OudbdepeHumnansHasa coctasnsatowas N4
3aKOHa He mcnonb3yeTcs
A.tun On | Buibepute On ans 3anycka npouenypbl
ABTOHaCTpo/iKa OFF | aBTomatuyeckon HacTpowku M-
KO3 PULNEHTOB

Ons pa6botbl MU 3akoHa perynmpoBaHns HeobxoamMmo 3agaTb Tpy koadduumeHTa
— NPONOPUMOHanbHLIA, MHTErpanbHbI U AnddepeHumnansHbli. Bel MoxeTe 3agatb
3TN KO3(PPULUMEHTBI  BPYYHYIO uMNU  nNpubop MOXeT onpedenuTb WX B
aBTOMaTUYECKOM pexume.

\ Kak HacTpoutb NMU[-perynatop B aBTOMaTU4€CKOM pexume

1. B OCHOBHOM pexume paboTbl AOKAUTECH MOSIBNEHUS HeobXoaMMOro KaHana,
3afaiiTe yCcTaBKy perynvpoBaHusi, Npu koTopor Bbl cobvpaeTech akcnnyaTMpoBaTb
neyb.

2. YbeguTecnb, 4YTO TemnepaTypa B MNeyn Hke yCTaBku He MeHee Yem Ha 10°C.

3. Bonigute B pasgen «Hactpowika MW 3akoHa perynmpoBaHusi», Bbibepute Homep

KaHana v npuceomnTe napameTpy A.tun sxauerne On.

Haxmute kHonky [0 M npubop HayHeT aBTOMaTuM4yeckyil Hactpowky [MUI-
koadhuumeHToB Ans BbibpaHHOro kaHana. Ha HwkHem nHaukaTope yctaBka Oyaoet
nepvoamyeckn cmeHsTbes criosom tunk. Ha uHaukatope kanana GyaeTt nocTosiHHO
oTobOpaxaTbCa HOMeEp KaHamna, Ans KOTOporo npousBogutcst Hactpounka MNAO-
KO3hHOULIMEHTOB.

Bpemsi aBTOMatM4eckon HaCTPOWMKM 3aBUCUT OT WHEPLMOHHOCTU Meyn u MOXeT
3aHaTb go 100 mMuHyT. Ecnu aBTOMaTtudeckass HacTpoWka npoluna ycrnewHo, Ha
BepxHeM wuHaukatope 6ynetr murats rdY. Haxmute kHonky D u BepHuTech B
OCHOBHOWN pexumM paboTbl.

Ecnu npubopy He ypaeTca npoBecTM aBToMaTtuyeckyw Hactpowky [MWO-

K03t PULIMEHTOB, Ha BepxHeM uHaukaTope GyneT murate Homep owwnbku E_BB.
Haxmute [0 n O gnsa Bo3BpaTa B OCHOBHON pexumM paboTbl.
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Ecnu aBTOMaTMyeckas HacTporika He JaeT Xernaemoro kavectsa perynupoBaHus,
nunbo npubop npekpaLlaeT ee n3-3a CrmwKom 6onbLioro BpeMeHn Hactpoiku, M-
koadhbdUUMeHTbl criegyeT 3afaTb BpPy4vHYl (CMOTpU Ha cante www.termodat.ru
ctaTblo «MeTogbl HaxoxaeHus ML koadhPULMEHTOBY ).

Ons Toro uToGbl nNpepBaTb aBTOMaTUYecKyto HacTponky [MO-koadduruneHTOoB,
HaXXMUTE OgHOBPEMEHHO KHoMkM [ 1 O unu oTknounTe npndop oT ceTu.

HacTpoiika AByXNO3ULMOHHOIO 3aKOHa peryrmpoBaHusi 001 :-
Mnaea 2. Pasgen 2. ':t _ :_l ':t
Mapametp | 3HaveHne KommeHTapuu

[:h oT Ino 5 | Homep kaHana, ans KOTOporo Npou3BoAMTCA HacTpomka

HoMep kaHana ALL | HacTpoiiku 6yayT nponssoanTbCS AN BCEX KaHarnos

hYS ot 1 10250 °C | TucTepesnc HarpeBaTens Unu oxnaguTens

tl'EL or 00 mun O cex | MnHMManbHOE BpeMsi Mexay nepeknoyeHnaMu
o &40 mun 00 cex | BBIXOAA HarpeBaTens unu oxnagurens

Mpn OBYXNO3ULMOHHOM PErynupoBaHMU YyCTaHOBUTE BEMUYUHY rucTepesunca u, npu
HeobXoaMMOCTHN, MUHMMArNbHOE BPEMSI MEXAY BKIOYEHUSIMU BbIXxO4a HarpeBaTtens
unn oxnagutens. M'crepesnc Heobxoamm, YTOObI MPELOTBPATUTL CIIMLLKOM YacToe
BKIIOYeHWe perie. Pene BKNIOYEHO, Moka TemnepaTypa He OOCTUTHET 3HaveHus
yctaBkm (npu pabote c HarpeBatenem). [lpu [JocTuxKeHUWM yCTaBku pene
BblkMtoyaeTcs. [MOBTOPHOE BKIHOYEHME MPOUCXOAUT MOCME CHWWKEHNs TeMnepaTtypbl
HWXe YCTaBKM Ha BenuyuHy ructepesuca. [uctepesnc s3agaétcs B rpagycax.
O6bI4YHO 3Ha4veHue ructepesnca pasHo 1...10 rpagycam.

t.FELFlBJ'IFleTCFl OONONTHUTEeNMbHbIM NapaMeTpoM N UCNONb3yeTCA And Toro, YTOObI HE
0onyckatb CIMUWKOM YacCTbl€ BKITIOYEHUA ANEKTPOMarHUMTHOro nyckarens.

Hanpumep, 3agagnm Bpems t.rEL paBHoe 5 MuHyTam. Ecnn Temnepatypa B
3MeKkTponeyvnm noHu3nTCH, npubop BKNIOYMT nyckatenb. [lyckaTtenb ocTaHeTtcs
BKITIOYEHHbIM Ha BpeMsi He MeHee 5 MUHYT (Jaxe ecnu nevb neperpenacs). lNocne
BbIKMIOYEHNS MycKaTenss OH He BKMIOYUTCH paHee, YeM 4epes NsATb MUHYT (gaxe
ecrnv neYb ocThina).

3awmra «xonofHoro» Harpesatens g ]
(Tonbko ana MW 3akoHa perynupoBaHus) P R iy

naBa 2. Pasgen 3.

MapameTp 3HayeHune KommeHTapuu
[:h oT Ino 5 Homep kaHana, ons koToporo Npou3BOAMTCS HacTponka
Homep kaHana ALL HacTponku 6yoyT npon3BoauTbCsa Ans BCeX KaHarnos
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SS.t ot 00 mun 10 cex | Bpemsa nnasHoro pasorpesa HarpesaTtens
ao 4[' MWH [I[I ceK
OFF | 3awwra BobIkNoYeHa

XonoHbIii 3NeKTpUYecknii HarpeBaTenb UMEET HU3KOEe COMPOTUBIEHME, NO3TOMY B
MOMEHT BKIIOMEHUSI HarpeBaTenb NoTpebnseT 6onbLwoi TOK U Ha HEM BblaenseTcs
ypeamepHas TennosBasi MOWHOCTb. B nprGope npesycMoTpeHa (hyHKUMS 3aLUWTbI
xorogHoro HarpeeaTensl. MoLWHOCTE NpW BKIOYEHUM 3neKTpudeckor nedn byget
HapacTaTb MMaBHO B TEYEHUE 33aHHOTO BPEMEHM.

OrpaHunyeHue ananasoHa yCcTaBKU perynupoBaHus '-‘ :-‘ '-' -
naBa 2. Pasgen 4. ':t ::l i.'t
Mapametp | 3HayeHne KommeHTapuu
[:h orlpo 8 Homep kaHana, Ans KOToporo NPoON3BOAUTCH HaCTpoOWKa
HoMep kaHana ALL | HacTpoiiku 6yayT nponssoanTbCs AN BCEX kaHarnos
SCAL Full | NonHbIn gnMana3soH ycTasku. CoBnagaet
[Manaso C LI,I/IaI'Ia3OHOMuI/13MepeHVIF| Aatynka
yCTaBKM bnd | OrpannyenHbIi arnanason yctasku
Lo.Sc or-270°C | HwkHAs rpaHMua TemnepaTypbl  yCTaBkM  Npw
no 2500 °C | orpaHnyeHun grana3oHa ycTaBku
Hi.Sc or-270°C | BepxHas rpaHuua TemnepaTypbl YCTaBKM Mpw
no 2500 °C | orpaHnyeHun grana3oHa ycTaBKku

BOCI'IOJ'Ib3yﬁTGCb orpaHun4eHnem amanas3oHa yCTaBku OnA npenorepalleHns oLnbokK

onepatopa.

| R
HacTpoiika HarpeBaTens unu oxnagurens [ ey N N N |
Mnaea 2. Pasgen 5. ,:' _ - '_-,
MapameTp 3HayeHune KommeHTapuu
[:h ot 1 no G | Homep kaHana, Ans KOTOPOro NPOM3BOANTCS HACTPONKA

HoMep kaHana ALL | HacTpoiiku 6yayT nponssoanTbLCS AN BCEX KaHarnos

P.Ctr Pid | MW 3akoH perynupoBaHus
3aKoH onofF | [BYXNO3MUMOHHBIV 3aKOH perynvpoBaHns
perynupoBaHus

P.tYP Pdd | WAM (ansa Bcex TMNOB BbIXOOOB)
MeTog Ed | PCI (Tonbko ang T- u C-BbIxodoB)
yrnpasneHus PhAS | ®NY — dhasommnynbcHoe ynpaBneHune (TonbKo
HarpeBaTenem ans T-BbixoAa, NoaKM4YeHHOro K 6nokam Tuna

MBET nnn oNYy)
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F2|oWNYana GrIOKOB C COOTBETCTBYHOLLUM
npoTokonom (Tornbko ansa T-Bbixoaa)
P Hi or1% | OrpaHuyeHne  MakcumanbHOW — MOLLHOCTW,

MaKcUManbHas 10100 % | BEIBOAMMON Ha HarpesaTerb UMK OXNaauTens
MOLLIHOCTb

P Lo or0 % | OrpaHuyeHne  MUHUMANbLHOW  MOLLHOCTH,
MUHMMAnbHES 1099 % | BbIBOAMMON Ha HarpesaTenb Ui oxnaguterb
MOLLIHOCTb

PLS or2 no BO0O cex. | Mepuoa WM

B atom pasgene Bbl moxeTe 3agaTb HeoOXoauMMble napameTpbl perynupoBaHus
ANsl Kkaxgoro Bbixoda. Bbibepute HOMep kaHana, M B 3aBMCUMOCTM OT TOrO, YTO
HasHa4YeHoO Ha 9TOT KaHan, CNUcoKk napameTpoB OyaeTr pasHbiM.  [ns
HarpeBaTensi/oxnagutenst HeO6XoAMMO Ha3Ha4MTb MeTod, MpPu MOMOLLU KOTOPOro
npubop Gyaet ynpaBnaTe HarpesaTenem/oxnaguTenem.

Mpn wcnonb3oBaHMM MeToAA LIMPOTHO-UMMYNbCHOM Moaynsuum  (LUWM)
Harpyska BknoyaeTcs Ha gomno nepuoga WM. MeTtog moxeT ObITb peanu3oBaH Ha
BCEX TUNax BbIXOAOB: pene, TPaH3UCTOPHOM U CUMWUC- TOPHOM. [pn ncnonb3oBaHUK

nyckatenen, Ans NPoaneHns cpoka ux Cnyxobl,  4LA

nepuog LWWM cnegyeTr BbiGpaTh 6GonbLuvM, Tepron M

coTHu cekyHa. Ona TtupuctopHbix cunosbix  WALAARIAARRARLARARLLAL Te
GNOKOB MMM MOLLHBbIX CUMWUCTOPOB, KOTOPbIM VUTTVIVTOIY UMWOWU,W/\}
yacTble MEepekNioyeHns He BpeasiT, nepuoa

UMM  moxHO 3adaTb Heckonbko cekyHa. (AL LA Le
Mepuon 71\ no ymorn4yaHuio VIV Umiﬂmo%
ycTaHaBnueBaetca S cekyHg gna C- mn T-

BbixogoB 1 120 cekyHA ons P-Bbixoaa. I I Tc
Mpn meToae paBHOMEPHO pacnpenerneHHbIX W WMvomHosz%
pabounx ceteBbix nepuogoB (PCI1) Tok yepe3 4.a

Harpysky MEepUOAMYEcKM BKMIOYAEeTCA Ha OfuH Vomoers 1097 e

W HEeCKONbKO CeTeBbIX NnepuonoB. MoLlHOCTb
HarpeBaTens UCMbITbIBAET MeHblUMe konebaHus Mbmocrs 0%
BO BpEeMeHW, 4Yem npu wucnonb3osaHun LLNM. Tc
OTOT MeTon OYeHb Xopow B nabopaTopHbIX
YCINOBUSAX MPU MarnbiX MOLLHOCTSX HarpeBaTens.

o Momsocts 25%
He ncnonb3ynte meTog npu MoLWHoOCTsX 6onee 5 Te
kBT. Hegonyctumo ucnons3oBaHne metoga PCIT  ap 4

Npv MHOYKTUBHOW Harpyske. A Monocts 100% -
dazommnynbcHoe ynpasrieHne (Dny) \% g
MO3BONSIET MMABHO M3MEHSATb MOLLHOCTb Ha Mostobr 25%

Harpyske. MeTtoa peanusyetca Tombko Ha D D /D /D T.c
TpaH3UCTopHOM  Bbixoge. [pu  3ToM o
TPaH3UCTOPHOMY  BbIXody B LMpoBOM Buae -

nepenaetcs  Tpebyemas  MOLLHOCTb, a /,,MK’”‘"(‘ T"«TLM 2 T
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dhazommMnynbCHOE ynpaeneHue peanuadyetcsa BHewHuMu G6rnokamu ®UY unu MBT.
TupucTopbl OTKpbIBAOTCA C perynupyemon cpasoson 3agepxkon oTr 0 go 180°
Kaxabll ceTeBow nonynepuod. MeTon Xopowo ucnonb3oBaTh Ans paboTtel €
HarpeBaTensMm C Marion TennoBon WHepuuen. PasonmMnynbCHOe yrpasBrneHue
YacTo MCnonb3ylT Ans paboTbl C  MOHWKaLWUMKM  TpaHcdopmaTopamm C
HW3KOOMHOW Harpy3kon BO BTOPUYHOM OOMOTKe.

MapameTpbl P Hi 1 P_Lo no3BonsitoT orpaHWyuTb MakCUMarbHY0 U MUHMMAanbHYHO
MOLLHOCTb, BbIBOAMMYIO Ha HarpesaTtenb. MakcumarnbHas MOLLHOCTE MOXET ObiTb
orpaHvyeHa Ans nNpegoTBpalleHns paspyLUueHus HarpeBaTens npu nogade nonHom
MOLLHOCTW, AN YMEHbLUEHUS CKOPOCTU HarpeBa npu CrUWIKOM  MOLLHbIX
HarpeBaTensax v ynyylweHus TOYHOCTU perynupoBaHusi Temnepatypbl. OrpaHuyeHve
MWUHVMMAanbHOM MOLLHOCTM HarpeBaTesNlss UCMONb3yeTcsl pexe, Hanpumep, Ans
HarpeBaTenss C CWUMbHOW 3aBUCMMOCTbIO COMPOTMBIIEHWS OT  TemnepaTypsbl
(cunuTOBLIN cTepxeHb). [InA yBenuyeHus pecypca Takoro HarpeBaTeslsi ero Hy»Ho
MefJsieHHO pasorpeBaTb (OYHKUMS NMaBHOTO pasorpesa), a pas3orpeToMy - He
[aBaTb OCThbITb HIKE HEKOTOPOW TEMMNepaTypbl.

BbIKkntoueHne perynmpoBaHms : :- "~
Mnaea 2. Pasgen 7. ,_:' _ ,':' -,'
Mapametp | 3HaveHne KommeHTapuu
Cec YES | BuiGepue YES ans BkntoyeHusi GbicTporo goctyna
no

WHoroa ObiBaeT ynoGHO BBIKIIOUMTL PErynvpoBaHWe, He BbIKMYas npubop, U
npogomkaTte HabnoaaTb 3a M3MEHEHWEM TemnepaTypbl. ATO MOXHO caenatb, He

BXOAS B PEXUM HacTpoiiku npubopa. [na aTtoro, npuceoitte napametpy [ E

sHauenne YES. Mocne aToro, B pasnene Set nossutca napametp Cirl, ¢ nomouysio
KOTOPOro MOXHO BKI0YaTb U BbIKIOYATL perynupoBaHue Ha BelbpaHHOM KaHane.

N CoCC
HencTBUs npubopa npu HeMcnpaBHOCTU AaTymMKa b O
2 oo
MaBa 2. Pasgen 8. corQ
MapameTp 3HayeHune KommeHTapuu
[:h or 1 no § | Homep KaHana, Ans KoToporo npoMsBsoAmTes
HacTpouka
Homep kaHana AI.I. HaCTp0I7IKI/I 6y,uyT Npon3BOAUTLCA OANA BCEX KaHanoB

S bP | or lao 100% | MowHocTb, BbiBOAMMas Ha HarpesaTerb

YnpageneHue HarpesaTenem nnn oxnagurtenb npu O6prBe Aatyunka

YNy oxnagutenem npu OFF | Mpn oOpbiBe patyMka MOLWHOCTL He
HencnpasHOCTK Aatynka BbIBOOUTCA
(ML 3akoH)
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S b2 On | Mpu HencrnpaBHOCTK natyuka
VnpaBneHue HarpesaTenem HarpeBaTenb Uy oxnaguTerb BKIOYEH
NN OXMaanTenem npyu OFF | Mpun HencnpaBHOCTH naTtymka
HencnpaBHOCTM AaT4mKa HarpeBaTenb UMy oxnaauTerb BbIKOYeH
(ABYXno3. 3aKOH)
Mpn OGHapyXeHUU HeucnpaBHOCTM, MO YyMON4YaHuio, npubop BbIKNOYaET
HarpeBaTenb WNM BKMOYaeT oxnagutenb. WHorga, [AOns  OTBETCTBEHHbIX
TEXHOMOTMMYECKNX MPOLIECCOB, pPas3yMHO 3afaTb HEKOTOPY MOLHOCTb, He

OonyckaroLly OCTbiBaHUA YCTaHOBKMN. OT0 MOXHO caenaTb napamMmeTpom ShF

| TnaBa 3. ABapuiHasa curHanusaums

ABapMVIHaﬂ CurHanunsauunsa

nasa 3. Pasgen 1.

N’
O

-
-
'--
-

(NN}
-
(]

-

MapameTp 3HaveHne | KommeHTapuu
[:h oT I,Elo 9 | Homep kaHana, Ans KOTOPOro MPOU3BOAUTCS HACTpoiika
Homep kaHana ALL | Hacrpoiiku 6yayT npousBoaMTLCA ANA Boex KaHanos
A.tYP _Hi_ | NamepeHHas Temnepatypa T Bbllle aBapuiiHOM
yctaBku AL, T.e. T>AL
lo | UsmepeHHaa Temnepatypa T Hwxe aBapuUMHOMW
Tun aBapwiiHom ~ 7| yctaBku AL, T.e. T<AL
CurHanusaumn d Hi | lsmepeHHas Temnepatypa BbiLle yCTaBKu
no remnepartype perynuposanusa SP Ha BenudnHy AL: T>SP+AL
d Lo | \3mepeHHass  TemnepaTtypa HWXe  yCTaBKu
} perynupoBaHus SP Ha BenuimHy AL: T<SP-AL
bnd | N3mepeHHas Temnepatypa T Bbixogut 3a
npeaernbl 30HbI OKONO YCTaBKM  perynupoBaHus,
lWUMpUHa  30HbI  ONpedenseTcsa  BerMYUMHOWN
aBapuiiHON YCTaBKU AL. To ectb aBapus
perncTpupyeTcs npu BbINOMHEHWU moboro u3
ycnosun: T>SP+AL unn T<SP- AL
AL | or-200°C | ABapuitHasi ycTaBka
no2500°C
SBEA On | CurHanu3aumsa obpbiBa Tepmonapsl
CurHanusaums 0FF CurHanusaumsa otkasa gaTymka He Ncnornb3yeTcs
OTKas3a Jatyuka
LBA On | CurHanunsauus HEe3aMKHYTOCTH KOHTYpa
CurHanuzaLms perynnupoBaHus BKMoYeHa
He3aMKHYTOCTH
KOHTYpa 0FF CwvrHanusaums HEe3aMKHYTOCTH KOHTYpa
perynmpoBaHus perynnupoBaHus He UCnonb3yeTcs
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Al]ut _E_ an aBapun BbIXO4 BKIKOYaeTCA

PesxvM paboThi d Mpn aBapun BbIXOA BbIKMOYaETCA
BbIXxoaa -

B atom pasgene cdopmumpyetca npocune aBapunHOW CUrHanusauumn Ans Kaxaoro
kaHana. Ecnn BbIxog uvcnonb3yeTcs AnNA  aBapuUMHOW  curHanusauum, TO
OLHOBPEMEHHO MOXHO BbIOpaTb 2 TuNa aeapuu: NO TemnepaTtype u Mo
HeucnpaBHOCTW AaTynka. ABapuiiHas cUrHanusaums nosiBUTCS npu odomM n3 aTux
co6bITMIA. MepeBecTn BLIXOA4LI B PEXUM aBapuUAHON curHanusauum cnegyet B [nase
1, Pasngene 2.

Mpn Mcnonb3oBaHMKM BbIXOAOB ANS MOOKMIOYEHUS HarpesaTens unu oxnaguterns
MOXHO BKMIOYUTb CUrHanu3aumio No He3aMKHYTOCTM KOHTypa perynupoBaHus. [Npu
aBapuMm Ha HWKHeM uHaukaTope ycTasku 3aroputcs Hagnuce LbA. UroBbl
BbIKMIOYNTL CUrHanNM3aLuio Mo He3aMKHYTOCTU KOHTypa perynupoBaHUa HaxmuTte
KHOMKY A.

Mpu BbIGOpe pexuma paboTbl aBapuMHOrO BbIXOAa, ObOpaTuTe BHUMAaHWe, YTO
TEPMUH «BbIXOA BKMOYaeTcs» Ans pene obosHavaeT, 4To Ha OOMOTKYy pene
nopaétca HanpsbkeHve (E — energized). Takum obpasom, npy aBapvMm HoOpMarnbHO
Pa3oMKHYTble KOHTaKTbl 3aMblKaloTCs, HOPMarnbHO 3aMKHYTble pa3mbikatoTcs. [Mpu
ncnons3osaHum pexuma d Ha o6MOTKy pene cpasy mocrne BkMoueHus npubopa
nogaérca HanpsbkeHve. [pu HacTynneHwu ycrioBUst aBapuu — C KaTyLIKW pene

HanpsHkeHne cHumaeTtcs (d — deenergized). NMpn 3TOM HOpPManbHO Pa3OMKHYTbIE
KOHTaKTbl pa3MblKaloTCsl, HOPMaribHO 3aMKHYTblE 3aMbIKalOTCS.

oy oo
HononHuTenbHbIe HACTPONKM aBapUAHOW CUrHanu3aumm I R
- ° -
Mnaea 3. Paspen 4. :"r _ ,':l u
MapameTp 3HayeHune KommeHTapuu
[:h oT Ino 5 | Homep kaHana, ans KOTOporo Npou3BoAMTCA HacTpomka
Homep kaHana ALL | HacTpoiiku 6yayT nponssoanTbCS AN BCEX kaHarnos

A.hYS ot lpo 230 °C | M'ucrepeamc aBapuitHoit curHanusaumm

At| or 00 mun. Ol cex. | ABapuiiHaa curHanusauusa BKNOYAeTCHd, ecrnuv

Bpewmsi 04 . OO aBapus COXPaHAETCA B Te4YeHue 3afaHHoro
NH. .
3aepxKm i %% | aTum napameTpom BpemeHu
BKIMIOYEHNs
A.loc YES | ABapuitHasa curHanusaumsa 6nokupyeTtcs, ecnm
Briok1poBka oo | TPV BKIIO4EHIM npubopa Temnepatypa cpasy
aBapum OKa3blBaeTcs B aBapuiiHom 30HeE.

Cwurnanunsauus cpa60TaeT npu MNOBTOPHOM
nonagaHunn B 30HYy aBapuu
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[Ona Toro, 4YTOObI M3-3a cnyqaﬁHux owmnbok n3mMmepeHusa, BbISBaHHbIX, Hanpumep,
ANEKTPOMAarHnUTHbIMM nNomMmexamu, He cpa60Tana aBapMVIHaﬂ CuUrHanmsauuna, MOXHo
BKITIOYUTb q.)I/IJ'Ipr, 6narop,ap;| KOTOpOMY aBapMVIHaﬂ CUrHanm3auua BKITHOYUTCA,
ecnn ycnoeue aBapun BbINOJIHAETCA B Te4deHune 3afaHHOro noJfib3oBaTteniemMm

BpeMeHN.

Bnompoaka aBapMVIHOVI CUrHannsauumm ﬂeﬁCTByeT npn nepBoM BKIMHOYEHUN

npubopa,

Korga TemMnepartypa MOXeT Cpa3dy OKa3aTbCA B aBapMﬁHOﬁ 30He.

Cwurnanunsauusa cpa60TaeT npn NOBTOPHOM MNnonagaHnn B 30HY aBapumn.

| TnaBa 4. U3amepeHue

OTobpaxeHue TeMmnepaTypbl

naBa 4. Pasgen 1.

(N
[N oo
[ R | ]

MapameTp 3HauyeHne KommeHTapuu
[:h oT I,ELO 5 Homep kaHana, ons kKoToporo Npou3BOAMTCS HacTponka
Homep kaHana ALL HacTponku 6yoyT npon3BoauTbCcsa Ans BCeX KaHarnos
rES I°C | PaspelwweHue 1°C
01°C | Paspewenue 0,1°C

B atom pasgene Bbl MoxeTe BbiOpaTb paspelleHne OTOOpaXKeHWUs U3MepeHHOM
TemnepaTypbl U YCTABKW PeryrnmpoBaHns Ha MHavKaTopax npuéopa.

BbiGop paspelleHnst BNUSIET TOMNbKO Ha OTOOpaXXeHWe M3MEepPEHHONW TeMnepaTypsbl.
BHyTpeHHee paspelueHue aHanoro-LudgpoBoro npeobpa3oBaHusi BCeraa BbICOKOE.

[N -
MacwTrabupyemas nHAuKaumsA o0er
U R w i
Mnaea 4. Pasgen 2. T_rrC
Mapametp | 3HayeHne KommeHTapuu
[:h orlpo 8 Homep kaHana, Ans KOTOporo NPON3BOAUTCH HaCTpOWKa
HoMep kaHana ALL | HacTpoiiku 6yayT nponssoanTbLCS AN BCEX KaHarnos
U.Pnt 0
0.0 y
.00 Mo3numa 0ecaTnyHom TOYKN Ha uHaMKaTope
0.000
Ul or -9.93 o 80.00 B HanpsibxkeHue Ha Bxoae aatyumka, nepsasi Touka
|_| ﬂ or-899 109999 | havumpyemasa npubopom BenuuuHa, nepsas
- TOYKa
U2 | or -9.93 o 80.00 B HanpsibxeHue Ha Bxoae aatyumka, BTopas Todka
U t2 or-899 109999 | Havumpyemasa npubopoM BenuyuHa, BTOpas
- TOYKa
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U.La orlll 0 20.0mB | HanpspkeHne Ha Bxoge, HWkKe  KOTOPOro
ann OFF | nprbop onpenensietT obpbiB AaTymnka
Mpn NOAKMYEHUN OATYUKOB C BbIXOOAOM  [oasarus A
NO TOKYy MWNW MO HanpsbKeHu npubop — mpvbora
MoXeT nepecyntaTb 3Ha4yeHune Bropas
HanpsXeHna Ha BXode B 3Ha4yeHue U_kd
n3mepsiemon BEMNYMHBI. Mepecyér
(macwTabupoBaHMe) npou3BOAUTCA MO
NHENHoN 3aBncuMocTU. JlnHna 3apaétcs Mepeas
OBYMSI TOYKaMW. T
Jatynk ¢ yHUPUUMPOBAHHLIM TOKOBbLIM
BbixogoM  4..20 MA nogknoyaetca Ko >
"ot )’ B -
Bxoay npubopa yepes WyHT 2 Om. U ue oo
| IR I I
KomneHcauus TemnepaTtypbl XONoAHbIX CNaeB gl I | ]
¢ 3 - ¢ 'am F
Mnaea 4. Pasgen 3. g4 _F4
MapameTp 3HayeHune KommeHTapuu
[:h oT Ino 5 | Homep kanana, Ans KOTOPOro NPON3BOAMTCS HACTpoNKa
Homep kaHana ALL | HacTpoiikn GymyT NpoMsBOAUTLCA AMs BCex KaHaros
C.JC Auto | ABTOMaTtu4eckast KoMmneHcauuss TemnepaTypbl
XONnoAHoro cnas
KomneHcaums onoAaHoro cna
TemneparTypbl Hand | ABTOMaTM4eckaa KOMMEHcauuss OTKIoYeHa.
XOMNOHOO 3HavyeHne TemnepaTypbl XONOQHOro cnas
cnas yCTaHaBMNMBAETCS BPYYHYIO
OFF | KomneHcauus BbikMOYeHa
3Ha4veHune TemnepaTypbl XONOAHOrO cras fnpu
tCd. | o -0 t00°C v patyp n p
py4HOW yCTaHOBKE

Mpn n3mepeHun TemnepaTypbl C MOMOLLBIO TepMonapbl NpuMbop aBTOMaTUYeCKU
y4uTbIBaET TEMMEPATYPY XONOAHbLIX CNaes.

KomneHcauuio TemnepaTtypbl XONOAHOrO cnasi HeoGXOAMMO OTKIMOYUTbL Ha BPEMS
npoBefdeHnsa MeTporiormdyeckon nosepku. MNpu aTom TemnepaTtypa XONOA4HOro cnas
npuHumaeTcs 3a 0°C.

B HekoTOpbiX cryyasix 3HadeHWe TemnepaTypbl XONoAHOro cnasi Tpebyetcs
3ajaBaTb BpPY4YHYIO, HanpuMmep, Korda XOroAHble crau noMelleHbl B cpedy C
N3BECTHON TemnepaTypoh. OTO MOXeT ObiTb Tawowwmn neg (0°C) unu konogka
XOMNoOAHbIX  crnaeB, Temnepatypa KOTOpPOW  KOHTponupyetcd. [lpy  aTom
aBTOMAaTUYECKY0 KOMMEHCaLuo TemrepaTypbl XOnoAHbIX cnaeB Heobxoaumo
OTKITIOYMTb, @ B Ka4ecTBe TemrnepaTypbl XOMNOAHOro cnas ykasaTb B npubope wnu
TemnepaTypy TalLero fnbga unu temnepaTypy KOrogku XonoaHbIX craes.
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KoppekTupoBka nokazaHui gaTtymka : : : :-: :
Mnaga 4. Pasgen 4. v Py
MapameTp 3HayeHune KommeHTapuu

[:h ot lpo § | Homep «kaHanma, Ans  KOTOpPOro  MpoM3BOAMTCS

HacTpowka
Homep kaHana ALL | HacTpoiiku 6yayT nponssoanTbCS AN BCEX kaHarnos
CALb On | BkounTb KOPPEKTUPOBKY NMOKa3aHUN

KoppekTupoBska OFF | BbIkniounth KOPPEKTUPOBKY NOKasaHWi

A | or-89°C no999°C | Casur xapakTepucTuku B rpagycax

b or-0.999 70 0.999 | KoacpdbouumeHT, 3apaowmin  nonpasky K

-~ HaKIMoHY rpagynpoBOYHON XapakTEPUCTUKU

®PyHKUMS BBedEeHMS NomnpaBkM K U3MepeHusM. Hanpumep, NO  TEXHUYECKUM
NpUYMHaM gaTyvk TemnepaTtypbl He MOXET OblTb YCTAaHOBIEH B 3a4aHHON TO4Ke, a
npeasapuTenbHbIE U3MEPEHUS Nokasanu, YTo B TOM TOYKe, rae AaTYMK YCTaHOBMEH,
Temnepatypa otnunyaetcsa Ha 50°C. 3Ta (yHKUMSA NO3BOMSET BBOAUTHL NOMpaBKy
Bupga: T = Tusm+bTusm+A, roe T - wHauuupyemas Ttemnepatypa, Tusm -
nsmepeHHas npubopom TemnepaTtypa, A — caoBUr xapakTepucTuku B rpagycax, b -
KO3hULMEHT, 3agatoLmMin NMONPaBkKy K HaKNOHY rpagyyupoOBOYHOM XapaKTepUCTUKK
(hanpumep, b = 0,002 cooTBeTCcTBYeT nonpaBke B 2 rpagyca Ha kaxable 1000
rpagycoB M3MepPEHHOW TemnepaTypbl).

y [
Lncposon comunbtp (L L
o o oc
nasa 4. Paspgen 5. T_1 0
MapameTp 3HayeHune KommeHTapuu
[:h oT Igo 5 Homep kaHana, ons koToporo Npou3BOAMTCS HacTponka
Homep kaHana ALL HacTtpoiku 6yayT npousBoanTbCS AN BCEX KaHanos

FiLt ot 1cex. po 0 cex. | Bpems comnbrpaumm

OFF | dunbTp BoIKNOYEH

Mpubop ocHalleH UMppPOBLIM PUILTPOM AN YMEHbLUEHUS OLINGOK U3MEpeHus,
BbI3BAHHbIX MHAYCTpUanbHbIMKM - NomMexamu. PunbTp  yCpegHsieT U3MepeHHbIe
3Ha4YeHUs B TeYeHVe 3aaBaeMoro BpemeHu unbTpauuu. OUNbLTP CHKaeT
CKOPOCTb OTKIUKa Npubopa Ha U3MEHEHVEe TEMMNepaTypbl.
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| TnaBa 5. PyuHoe ynpaBneHue MOLWHOCTLIO |

Pexnm py4Horo ynpaBneHusi MOLWHOCTbIO J
naBa 5. Pasgen 1.

Bongute B atOT pexum. Boibepute Homep kaHana. Mossutca napametp Ctr, y
KOTOPOro MOXeT ObITb ABa 3HaveHus: Autn — aBTomatuyeckoe ynpasnerue u HAnd —
pyuYHoe ynpaeneHune MolHocThio. Beibepute HAnd. Haxxmute O.

B aTtoM pexvme Ha BepxHeM wuHOuKatope oOTobGpaxaeTcs U3MepeHHas
TeMneparypa, Ha HUXKHEM — MOLLHOCTb B MPOLEHTax (ecnu Gbin paHee yCTaHOBIMEH
MO 3akoH perynupoBanust) wnu  On unu  OFF npyv  OBYXMNO3WULMOHHOM
perynupoBaHun. Tpebyemoe 3Ha4yeHUe MOLLHOCTU YCTaHaBMNMBaETCs KHonkamu V u
A. Ons Bo3Bpata B pPEXUM aBTOMATUMYECKOrO PErynupoBaHUsi OLHOBPEMEHHO
HaxxmuTe kHonku O n O.

\ MnaBa 6. UHgukauunn

Bbi6op pexnma nHgmMkaumm : :: ':l' !U
Mnaea 6. Pazgen 1. b_F
MapameTp 3HayeHne | KommeHTapum
[:h oT I.uo 5 | Homep kaHana, ans KOTOporo Npou3BoAMTCA HacTpomka
Homep kaHana ALL | HacTpoiiku 6yayT nponssoanTbCS AN BCEX kaHarnos
Ind.U _t | Vinaukauma Tekyulei Temneparypbl
BepxHU UHAMKATOP t- SP | PasHocTb TekyLen TeMmnepaTypbl U YCTaBKU
Ind.d _SP_ | Havkauus yctasku
HwXHWin nnankartop _P_ | Whavkauns mowHocTy

Ha wHamkaTopbl npnbopa MoryT BbIBOAUTLCS Criedytoline BenuUYMHbl: U3MepeHHas
TemnepaTtypa, ycTaBka perynvpoBaHnsi, pa3HOCTb TeKyLLer TemnepaTypbl U YCTaBKU
1 BbIBOAMMAS MOLUHOCTb. OBbIYHBIA PEXUM MHOUKALWY - U3MEPEHHAsA TemnepaTypa
n yctaBka perynuposaHus. Mpu HacTponke MU perynupoBaHus GbiBaeT NonesHo
Habniogatb Ha nHoukaTopax npubopa OTKIOHEeHWe TemnepaTtypbl OT 3a4aHHOW U
COOTBETCTBYlIOLLEE 3HavyeHue MolHocTK. [locne BbiknoyeHna npubop Bcerga
BO3BpAaLLaeTCH B OObIYHbIN PEXUM MHAUKALN.

‘-

HaCTpOIFIKa OAUHOYHbIX MTHOUKATOPOB

" -
]
N Y
N

-

[
-
I

naBa 6. Pasgen 2.

2

)

-
1

-
iy

MapameTp 3HayeHne | KommeHTapum
[:h oT I,ELO 5 Homep kaHana, ons koToporo Npou3BOAMTCS HacTponka
Homep kaHana ALL HacTponku 6yoyT npon3BoauTbCsa Ans BCEX KaHarnos
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Lctr P.out | "HomkaTop oTobpaxaeT cocTosiHMe Bbixoga npubopa:
ropuT, KOrfa BbIXOA BKMOYEH M HE rOpuUT, Koraa BbIXon,
BbIKITHOYEH

onof | VIHOuKaTtop ropuT HenpepbiBHO MNpPU  MOLLHOCTH,
oTnnyHon ot 0% 1 He ropuUT NPU HYNEeBOW MOLLLHOCTU
OFF | Bce nHamkaTopb! BbIKMIOYEHDI

BbiGepute HanGonee yaoGHbIN pexumM paboTbl MHAUKaTOpoB. HacTpolika oTHocUTCS
K MHOMKaTopaM, Koraa Ha BbIXo4ax YCTaHOBIIEHbI HAarpeBaTenu u/unu oxnagurenm.

| TnaBa 8. KOHTPONbL CKOPOCTM perynmpoBaHus

KoHTponb ckopocTu U3MeHeHUs1 TeMmnepartypbl oo
perynupoBaHusi 1 )
oot
naBa 8. Pasgen 1. [ R |
MapameTp 3HayeHune KommeHTapuu
[:h oT I,ELO 5 | Homep kanana, Ans KOTOPOro NPON3BOAMTCS HACTpoNka
Homep kaHana ALL | Hactpoliku GymyT npou3BoaMTLCS ANs BCEX KaHanos
Srr On | OrpaHn4nTbL CKOPOCTb N3MEHEHUS TeMnepaTypbl
OFF | He orpaHnunBaTh CKOPOCTb M3MEHEHUSA TEMI.
SPrp | or lao 1000°Criac | CropocTs nsmeHeHns Temnepatypsi

B npuGope MOXHO 3adaTb M3MeHeHMe TemnepaTypbl C 3adaHHOW CKOPOCTbIO.
CKopoCTb pocTa unu yobiBaHWs TeMnepaTypbl 3a4aéTca onepaTopoM.

BuiGepute On gns Toro, utobbl BKMOUMTL aTy dyHKUMIO. Mocne aTtoro, B pasgene

oCHOBHbIX yctaBok SEt noseutcs napametp SPPP, ¢ nomotbio koToporo Bl
MOXETe YCTaHOBUTb CKOPOCTb M3MEHEHUS TEMMEPATYpbI.

Ecnu Bbl BKMOUMNM (DYHKUMIO KOHTPOMSI CKOPOCTU M3MEHEHWUs TemnepaTypbl, TO
noboi nepexon OT odHOW TemnepaTypbl K Apyron OyaeT ocywecTBNSATbCS C
3aQaHHO CKOpPOCTbIO (Hanpumep, ecnu Bbl  M3MEHWNU  3HaYeHVWEe YCTaBKu
TemnepaTtypbl Uy Npy NePBMYHOM HaGope TemnepaTypsbl).

| TnaBa 9. KOHTPONb HE3aMKHYTOCTU KOHTYpa perynupoBaHus

KoHTponb He3aMKHYTOCTU KOHTYpa perynimpoBaHus ) L )
(mononHMTenLHbIe HACTPOMKK) R = N

Mnaea 9. Paszpgen 1.

MapameTp 3HayeHune KommeHTapuu
[:h or lpo § | Homep «kaHana, Ans  KOTOpPOro  MpoM3BOAMTCS
HacTpovka
Homep kaHana ALL | Hactponku 6ynyT npom3BoanTbCs ANst BCEX KaHanoB
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LA HAnd | Py4yHas HacTponka napameTpoB

KoHTporb He3amMKHYTOCTH Auto | ABTOMaTU4eckan HacTpoiika
KOHTYpa perynmpoBaHus

L t| or00wmun Dl cex | Bpemsi oTknvka koHTYpa npu pyyHoi
- 10 99 mun 59 cex HacTpowike

Ld| orlaoll00 c | Benuumna otknuka no Temneparype

OTa dyHKUMS npegHasHavyeHa [ANA KOHTPOSS HEewucrnpaBHOCTW BCEro KOHTypa
perynupoBaHus — OoT AdaTtyuka TemnepaTypbl 4o HarpesaTtens. MNpuHuMn gencteums
OCHOBaH Ha M3MepeHUN TEMIOBOrO OTKMMKa KOHTypa perynupoBaHus. Ecnv npnbop
BblJaeT KOMaHAy Ha yBenuMyeHMe MOLWLHOCTW Ha HarpesaTene, u3mepsieMas
TemnepaTypa OOSbkHa nosblwaTtbcs. Ecnu oxugaemoro nosbiWeHUs TemnepaTypbl
HET, 3Ha4YUT, KOHTYP perynupoBaHusa HapyLleH. [NpuynHbl HapyLEeHUs: KOHTYpa MoryT
ObITb pa3HbIMUW, HaNPMMep: KOPOTKOE 3aMblkaHWe B TEpMONape Unu yanumHUTENbHbIX
npoBofdax, AaTyvMKk TemnepaTypbl HEe HaxO4uTCs B Meuvu, He paboTaeT BbIXO4
npubopa, HeucrnpaBeH CUIOBOW TUPUCTOPHbIM ONok wnu nyckarenb, 0OOpbIB
NOABOASALLMX CUMOBBLIX MPOBOAOB, HeucnpaBeH HarpesaTenb. [pubop He Moxet
yKkazaTb MPUYMHY, HO MOXET npeaynpeamntb O BO3MOXHOW HeucnpaBHOCTU. [pu
3TOM Ha HwkHeMm wuHaukatope nosiutca Haanuck LbA. Mapametpbl koHTpons
HEe3aMKHYTOCTM KOHTypa YCTaHOBATCA aBTOMAaTUYECKM MOocne MpoXOXOeHUs
npouenypbl aBToHAcTponku napametpoB [N perynuposaHus. XapaktepHoe
Bpemsi onpefeneHnss npubopoM HEeUCrnpaBHOCTU KOHTypa MOXeT ObiTb 3agaHo
nonb3oeaTtenem. Heobxogumo 3apath Bpems (L_t), 3a koTopoe wuamepeHHas

TemnepaTypa [OfKHa W3MeHWTbCs Ha 3agaHHylo senuumdy (L d). [OanHbie
BEMUYUHBI MOTYT GbiTb HaaeHbl SKCnepuMeHTanbHo. Ecnn npoucxomat noxHble
cpabaTbiBaHVs, BpEMS CriefyeT YBenmuuTh.

‘ Mnaea 13. [lata. Bpems (tonbko ans npu6opos ¢ apxmeom)

HacTpoiika gaTtbl n BpeM N IR
P A pemeHun Pl el =
Mnasa 13. Paspen 1. !
MapameTp 3HayeHne KommeHTapuu
[l-E[l ot 0 mun no 59 mun | MuHyThI
Huup ot 0 yac ao 23 uac | Hacobl
dAY ot 1 no 31 | AeHb
1-12 ot 1 po 12 Mecsy,
YEA[- or 2010 no 2099 [on
T Sh HAnd | MNepexoa Ha neTHee/3MHee BpeMs BPYYHYIO
- Auto | ABTOMaTUYECKUIN Nepexoq Ha neTHee/3umMHee
BpeMsi

YcTaHoBWTE AaTy v Bpems Ans npaBuribHOM paboTbl apxuBa.
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‘ FnaBa 14. ApXMB (Tonbko ans npu6opos ¢ apxmMBoM) ‘

|
HacTtpoiika apxuBa 07007 2
Masa 14. Pasgen 1.
MapameTp 3HayeHne KommeHTapuu
Arc.P ot 00 mun Dl cex | MNepuog 3anucu B apxms
ao HH MWH EH cekK

YcTaHoBUTE NEpMOANYHOCTL 3anucu B apxumB. [Nepuoa 3anucn moxet ObiTb 3aaH B
npegenax ot 1 cekyHabl Ao 100 mMuHyT. Bpemsi HenpepbiBHOW 3anvcy B apxuvs
3aBMWCUT OT Nepuofa 3arnvcu U CocTaBrsieT:

‘ 1 cex | 15 cek | 30 cek | 1 MuH | 5 MyH ‘

‘ 2 cyTok | 1 mecsy, |2mecqu,a | 4,5 mecsiua | 2 roga ‘

[JaHHble B apxvBe 06pasytoT konbLieBoi Bydep, TO eCTb AaHHbIE 3aMONHSAIOT apXuUB
OT Hayana [0 KoHUa, a nocne 3anofIHEHUs apxvBa BHOBb 3anyvcbiBalOTCA CHavana,
cTvpas cTapble. Takum o6pa3om, B Npubope Bce BpeMsi UMeeTcs MHgopMaLusi Nno
rpadovky TemnepaTypbl 3a NOCNEAHWIA Nepro BPEMEHM.

MpocmoTp apxuBa Ha gucnnee npubopa Lty

-
-
.\
-

~

L]

-
\

naBa 14. Paspen 2.

MapameTp 3HayeHne KommeHTapuu
d A YES | Paspeluutb npocMoTp apxmea
- no | He paspelumnTs npocMoTp apxmea

B atom pasgene Bbl MOXeTe BKMOYNUTL OOCTyn K NPOCMOTPY apxuea.

| Kak npocMoTpeTb apxvB Ha gucnnee npuéopa |

[nsa Toro, YTOOBbI pas3pewnTtb NPpOCMOTP apxXxmBa Ha gucninee an60pa, BOMOMTE B

pasgen «[pocmoTp apxvBa Ha aucnree npubopa» M NPUCBOWTE MapameTpy d_A
aHaveHne YES. Mocne aToro, B OCHOBHOM pexume paboTbl, OTKPOETCA AOCTYN K
npocMoTpy apxuea. [insa atoro, HaxkmuTe kHonky [1 2 pasa. Bbl nonagete B pasgen

Arc. Ins npocmoTpa apxuBa 3apaiTe UHTepecytolee Bac Bpems v AaTy 1 HaxmuTe
kHonky . Ha BepxHeM MHAOMKaTOpe NOSABUTCA 3HaYeHne TeMnepatyphbl, Ha HKHEM
— Bpems 3anucu. Onsa Toro 4ToGbl MOCMOTPETb AaTy, Haxmute kHonky [.
MpocMmaTpuBaiTe 3anucu, HaxknuMasi KHOMK1 V u A.

O6paTMTe BHMMaHMe, NaHHble N3 apxXmuBa MOXHO TOJ1bKO npocMmaTpuBaTtb, UISMEHUTb
MX HEBO3MOXHO.
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nasa 15. Hactponka nHtepcpenca
(Tonbko Ang npMbopoB ¢ MHTEPdENCOM)

Y - ': '-
CeTeBble HacTpoiku npubopa T
aea 15. Pazgen 1. t“_:u':' /
MapameTtp | 3HayeHne KommeHTapuu
Prot 1 | Modbus ASCII
NpoTOoKON 2 | Modbus RTU
n.Adr or 1 no 233 | CeteBoit anpec npuGopa
n.SPd ot 4.6 no 15.2 | CropocTb 06MeHa uHdopmaLmeit no RS485

CkopocTb 06meHa mMHdopmaumern no RS485 npuBoguTca B kunobutax B CeKyHAay,
T.e. «9.6»=9600 6uT/cek n T.n. MakcumanbHas ckopoctb 115200 6ut/cek.

| TnaBa 19. UnaMKauma kaHana npy BKNIOYEHUM

Homep nHauumpyemoro kaHana
npw BKIOYeHUU npubopa

nasa 19. Paspen 1.

| I e iy
I R

-
(X
“:l
-

MapameTp 3HayeHune KommeHTapuu

Chn ot lgo 5 | HoMep kaHana wHOuKaUMW NpU  BKNKOYEHUU
Homep kaHana unun Auto | Npnbopa nnmn noovepenHoe otobpakeHne BCeX
VHOVKALIAN KaHarnos

Mpu HeobxoouMocTy,

Bbl

MOXeTe 3aq3I/IKCI/IpOBaTb KaHarn,

KoTopbli  Byaet

oTobpaxaTbcsi Ha Npubope Npu BKMOYEHUU Npubopa. Ons atoro, Bbibepute HoMep

kaHana B napameTpe Ghn. Mocne skniouenus npnbop 6yneTt npopomkats UsMepsThL
no BCeM KaHanam, Ho oTobpaxaTtb OyaeT TONbKO BblGpaHHbIN.

\ Fnaea 20. Bo3BpaT K 3aBOACKUM HacTpoukam npmbopa

BosBpaT K 3aBOACKUM HacTpolkam npuéopa |

naBa 20. Paspen 1.

)
)
e

MapameTp 3HayeHune KommeHTapuu
rSEt YES | BepHyTbCs K 3aBOACKUM HAcTponkam
no | He Bo3BpaLLaTbcs K 3aBOACKUM HAcTponkam
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| Paszpen SEt

[na Bawero yno6ctBa B npubope npeaycmoTpeH pasgen SE. Haxmute [0 ans
BXO4a B 9TOT pasgen.

Ctrl - skniouenne u BbIknoueHWe perynupoBaHus Ha BbIGPaHHOM KaHane.
Ecnu BbIKMIOYMTE 3TOT NapameTp, HarpesaTtenb Unv oxnaguTens OyaeT BbIKIOYEH,
a n3MepeHns NpoaorKaTcs.

| OrpaHmyeHmne gocTyna K napaMeTpam HacTPONKM

B ocHoBHOM pexume paboTbl, HAXMUTE U yaepXuBanTe kHomnky O B TedeHue ~10

cekyH. Ha vwHaukaTope nosiBUTCS Hagnucb AccS (Access - goctyn). Beibepute
OAVH U3 Tpex BapuaHToB C NOMOLLLbIO KHOMOK V nnn A n Haxvnte O:

AccS = 0. 3anpelueHb! Nobble USMEHEHUS, B TOM YICTE UBMEHEHS YCTaBKU.
AccS = I. PaspelueHo nameHeHme ycTaBku perynuposanus. [loctyneH pasaen SEt.

AccS = 2. [JocTyn He orpaHuyeH.

| TnaBa 21. Maponb ANA M3MeHeHWs YPOBHS AOCTyna

3apaHue napons Ansi \SMeHeHUs YpoBHsA AocTyna ::: Pl ::'
naBa 21. Paspen 1. ,j “:l f

MoXXHO Ha3HauuTb Naponb AN U3MEHEHMWS] YPOBHS OOCTYNa C LiEMbl UCKIOYEHUS
CNyyaiiHoOro MMM HECAHKLMOHMPOBAHHOIO A0CTyNa k napameTpam HacTpoiiku (AccS).

MapameTp 3HayeHune KommeHTapuu

Ac P or 0 5o 9999 | 3aparite naponb

nonE | Maponb He ncnonbayertcs

Mpu N3MEHeHNN YPOBHS 0CTyNa Ha BepXHeM uHamkaTope noseutca Hagnuce PASS.

C nomowbto KHOMOK V. n A BBeauTe naponb. OH 0TOGpasutCcsi Ha HUXKHEM
nHovkaTope. Ecnuv BBegeHHbIV Naponb He BepeH To Npvbop BbiaacT owmnbky E_69
Ha BepxHWA uHAMKaTop. Ha HuKHeM uHAukaTtope OTOOpasvTCA YCTaHOBIEHHbIN

npexnae yposeHb aocTyna. Hanpumep, Ac_2.

Ecnu YKa3aH npaamanbM naponb, TO I'Ipl460p noaoresepanTt M3MeHeHme LOOoCTyna,
OTO6p83VIB Ha HWXHEM MHOMKaTope HOBOE 3Ha4YeHne ypoBHA O0CTyna.

Uepes 3 cekyHabl NpUGop aBToOMaTUYECKM BEPHETCS B OCHOBHOWM PEXUM MHAMKALWN.
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| YCTAHOBKA U NOAKIKYEHUE NMPUBOPA |

| MoHTax npu6opa |

Mpubop npegHasHavyeH AN LWMTOBOrO MOHTaxa. [lpubop kpenuTcs K WuTy C
MOMOLLbIO [BYX KPENeXHbIX CKOO, BXOASALIMX B KOMMMEKT nocTaBku. Pasmepbl
Bblpe3a B LMTe Ans MOHTaxa 92x92 MM.

CnenyeT 0bpaTuTb BHUMaHWe Ha pabo4yto TemnepaTypy B LKady, OHa He O0MKHa
npesblwats 50°C.

Mpu nogkntoyeHnn npubopa Kk ceTu peKoMeHOYEM YCTaHOBUTbL MPELOXPaHUTENb U
BHELLHMIA Tymbnep Ans BkroYeHus npubopa.

| MopkntoyeHne AaTYMKOB TemnepaTypbl |

Ona obecnevyeHnss HagexHow paboTebl npubopa, cregyeT obpatuTb ocoboe
BHMMaHWE Ha MOHTaX NPOBOAOB OT AATYMKOB Temrneparypbi.

1. MpoBoga OT AaTYMKOB TemnepaTypbl OOMKHbI UMETb XOPOLLYHO 3MeKTPUYECKYHO
M3ONSAUMIO U HU B KOEM Crlydae He [onyckaTb 3MEKTPUYECKMX YyTeuyek mexay
npoBodamu 1 Ha 3eMrio 1, Tem Bonee, nonagaHnsa gasbl Ha Bxod npudopa.

2. MpoBoda OT AaTYMKOB AOMKHbI OblTb MPOMOXKEHbI HA MakCUMarbHOM yaarneHuu
OT MOLLHbIX CUMOBLIX kabenel, BO BCAKOM Criydae, OHWU He AOMKHbl KpenuTbes K
CMNOBbLIM Kabensm U He [OoMmKHbl ObiTb NPOMOXEHbI B 04HOM KOpobe ¢ CMNoBbIMU
kabenamu.

3. MNpoBoga oT AaTYMKOB AOMKHbI UMETb MUHMMATbEHO BO3MOXKHYHO AMUHY.

Q) D @D
i g:+ BEC “i[
| Ea _ — /A ’ — /R R=2 Om
®) W= &
Tepmonapa -10...80 mB 0..40 mA
NoTeHUuanbHbIN TOKOBbI
BXoA BXxoA

MogknioyeHne TepMmonapsbl

Tepmonapy crnegyeT nogkntoyaTb K npubopy C MOMOLWWL  YANMHUTENBHbIX
TepMOnapHbIX MPOBOAOB. YANWHUTENbHbIE TEPMOMapHble NPOBOAA AOMKHbLI ObITb
N3roTOBIEHbI U3 TEX XXe MaTepuarnoB, 4TO M Tepmonapa. Hanpumep, ogHa xuna u3
XpoMensi, BTopasi U3 antomens gnst tepmonapsl XA. TNogknioyaTtb yauMHUTENbHbIE
npoBofda K TepMmonape crieqyeT ¢ y4ETOM MOMSPHOCTM (XPOMENb K XPOMENHo,
anomenb k anoMento gna XA). lNogknoyate Tepmonapy Wnu TepmonapHble
npoBoda K npubopy crnegyetr Takke C Y4ETOM nondpHocTu. Temnepatypa
«XONnoAHbIX crnaeB» B npubope TepmodaT M3MepsieTcsl Ha KINEMMHOW KOmopke W
aBTOMATUYECKM YUNTLIBAETCS MPU BbIYMCIIEHMN TEMNEPATYPSI.
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Ecnu y Bac BO3HMKNM COMHEHUs B MNpaBurbHOCTM paboTbl npubopa wunu
MCNPaBHOCTU TepMonapbl Mbl PEKOMEHAYEM AMs NPOBEPKU NOrpy3nTb TepMonapy B
kunsawyto Bogy. NokasaHus npubopa He AomkHbl oTnuyatbes oT 100 rpagycoB
Gonee 4yem Ha 1...2 rpagyca.

an60pr TepMOD,aT MMEKT BbICOKOE BXOAHOE CconpoTuBliieHune, no3ToMy
conpoTtuelieHne TepMonapHbIX NpoBOAOB M UX ANWMHA He BIUAKOT Ha TOYHOCTb
n3mepeHus. OpgHako, 4vem KOpo4e TepMonapHble npoBoda, TeéM MeHbLle Ha HUX
ANeKTpnyeckne HaBo4Ku.

Bo usbexaHue ucronb308aHuUsi Hernooxooswux mepMonapHbix fpoeodos usnu
HernpasusibHo20 UX rNOOK/TIYEHUST PEKOMEeHOYyeM UCrob308amb mepmMornapbl C
Hepa3beMHbIMU rpogodamu Hauwie2o  rnpoussodcmea. Bbl mMoxeme 3akazamb
mepmoriapy ¢ rnobod druHou rpoesoda.

MoakniovyeHne AaTYMKOB C TOKOBLIM BbIXOAOM

na nogkntodeHust gatymkoB C TOkoBbiM Bbixogom 0...20 MA wunn 4...20 mA
HeobxoaMMO ycTaHoBUTb WYHT 2 Oma. PekomeHgoyem wucnonbsoBatb LyHT LL2
Hallero NpPou3BOACTBaA.

| NoakntoYeHne CNONMHNUTENbHbLIX YCTPOUCTB |

Pene, ycraHoBneHHoe B npubope, MOXET KOMMYTWpOBaTb Harpy3ky Ao 7 A npwu
~ 220 B. CnegyeT NOMHUTb, YTO pecypc paboTbl KOHTAKTOB pere 3aBUCUT OT Toka U
TUnNa Harpysku. Yem Bbille MHAYKTUBHOCTb Harpy3ku U Yem Bhbllle TOK, TeM ObicTpee
M3HaLIMBAKOTCA  KOHTaKkTbl pene. [Ona 3awuTbl KOHTaAKTOB perne napannensHo
WHAOYKTMBHOW Harpyske cnegyet ycTaHaBnusatb RC-uenoyku (TvnoBble 3Ha4YeHUs
0,1 Mk® 1 100 Om).

Pene MOXHO ucnonb3oBaTb ANS BKMOYEHUS Harpy3kM C Manon UHOYKTUBHOCTbLIO
(TOH, namna HakanuBaHus) MOLLHOCTBIO A0 1,5 KBT.

Onsa BKOYEHUS MOLLHOW Harpy3kM OGbIYHO MCMOMb3YTCA 3MeKTPOMarHUTHble
nyckatenu. [lMyckatensamu cnegyeT ynpaensTb C MOMOLUbO pene npuGopa. He
pekoMeHOyeM YCTaHaBnuBaTb BTOPUYHbIE perie Mexay nyckaTenem u perne
npubopa. WHOYKTMBHOCTL KaTyLKUM MNPOMEXYTOYHbIX pene Benuka, 3T perne
paspyLlaloT KOHTaKTbl pene npubopa 3HauuTenbHO GbicTpee, YeM nyckaTenw.
MapannensHo KaTyLiKe nyckaTens pekoMeHayem ycTaHaenveatb RC-uenouky. Ons
3almMTbl  pere Npu  aBapuM  pekoMeHOyeM  yCTaHaBnueaTb  MiaBkue
npegoxpaHuTenu.
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| CxeMbl NOAKNHOYEHUA UCMOSNTHUTENbHbIX yCTpOFICTB K BbIXoAam npuﬁopa

Bbixog “P”

PeneHbIn BbIXxoA,

MpepHasHayeH AnNg ynpaeneHus
Harpyskow MoLLHocTbio Ao 1,5 KBT.
KoHTaKTbl - HOpManbHO Pa3oOMKHYThIE.
U ~220B, Imakc.~7A

Harpesatens N<1,5 kBT

O Q) -\E::IP g
~U o a
o—
fes
- Myckatens
U Harpeeatens E‘

T
[a=]
Bboixon

MogknioveHne Harpysku Gonee 1,5 kBT
C NMOMOLLbIO 3MEKTPO-MarHUTHOTO NyckaTens

\// Aapus
=
~U 1 N
o PH

MoakntoyeHne aBapuHom
curHanuaaumm k Beixogy “P”

Brixon,

Bbixog “C”

CUMUCTOPHBIN BbIXOA,.

MpenHasHa4veH Ans ynpaBneHust

BHELUHUM CMMUCTOPOM, TUPUCTOPaMU

UMW Harpy3kon MOLLHOCTLI0 Ao 200 B.
OnTonsonupoBaH, BKIKOYEHNE CMMUCTOpa
NPOUCXOANT B MOMEHT NPOXoXaeHus asbl
yepes Homb. Imakc. - ~1A

Harpyaka
Py 56 Om e
o—wWM —1 g
= =
OGS e o
O
56 Om
MoakntoueHne BHELHEro cummncTopa
K Bbixogy “C”
Harpyska
o Y
=4
=}
~U E
m
O
MoakntoveHne BHELHUX TUPUCTOPOB
K BbIxogy “C”
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Bbixog “T”
TpaH3UCTOpHbIA BbIxod. MpeaHasHavueH anst ynpaenenus cunosbiMu bnokamm tuna Cb, MBT.
U =15B (12-20B, He cTtabunusnposaHHoe). Imakc. = 30MA

dasza AC
Harpyska Paza BG
o—mW—e ‘ =
U S#‘:—#Z 9@ @ T % ®aca C Harpyaka %t#z
o— ¥ 94(—""-\- /A . 9@ ]
2
=
[aa}

@ T
N
050 ™
YnpasneHue ogHoasHoN Harpy3koi

¢ nomoubo 6noka Cb

Wcnonb3oBaHne AByXdha3HbIX CUMOBLIX BIOKOB
ONs ynpaBnenvs TpexdasHon Harpy3skon.
Cxema nogkntoueHus “TpeyronbHnk’

YnpaeneHue TpexdasHon Harpy3komn
C NOMOLLbIO TPexdasHbIX CUIOBEIX BNOKOB.
Cxema nogkroveHns “3eesaa ¢ HenTpansk”

MopkntoueHne TpexdasHon Harpy3sku
o WeCcTUNPOBOAHON cxeme

daza A
Paza AC—e
o— @
gaa b G20 B |
e
Harpyaka tfg Paza C H S
mlarpyska tfg
v =
={ i |
$t#z §®4<—+L T % ool (@ T §
yiQ g0 (DN |2 L i g o () | &
Heirpans N J $§F : tf?
M-

| MopgkntovyeHne npnbopa K KomnbloTepy (418 NpubopoB ¢ HTEPENCOM)

Ilnranne
~220B

J\..[:]P

— -

}--E:ZIP 5

%" m

<~

LT L @hp .

KoHsepTep ] {_35
USB/RS485
) A(+)

o

Ty
@
<
2
[i4

=3

VP
h=g

A()
B

B

Bxom2 | Bxou 3

Buras napa
e AMHOM A0 1200 M -

RS485 | Buixon 1| Boixoxn 2| Beixoa 3 | Boixos 4 | Beixon 5

&R EOR-EHEHENRHE
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| Mepbi 6esonacHoOCTH

Mpu akcnnyaTtaummn npubopa OOMKHbI ObiTb cobniogeHbl «[paBuna TexXHWU4EeCcKon
9KCMNyaTaumM  9MeKTPOyCTaHOBOK  noTpebutenen» u  «[lpaBuna  TeXHWUKK
6e30nacHOCTM Npu dKcnyaTaLumM 3NeKTpoyCcTaHOBOK noTpebuTteneiy. K MoHTaxy 1
obcnyxuBaHuio npubopa [JonyckalwTcd nuua, MMelollme rpynny Aonycka no
anekTtpobe3onacHocTn He Hmxe |ll. KOHTaKTHble KONoAKM AOMKHbI ObiTh 3alyuLLeHbl
OT Cny4YamHbIX MPUKOCHOBEHWUIA K HUM BO BpeMsi paboTbl. KoHTakTt @ Ha 3apgHei
CTeHKe npmbopa AoMKeH ObITb 3a3eMIIeH.

‘ YcnoBus XpaHeHuA, TPaHCNOPTUPOBaAHUA U YTUITU3aAUUN

Mpnbop B ynakoBOYHOW Tape [OMMKEH XPaHWUTbCA B 3aKPbITbIX MOMELLEHMAX MNpu
Temnepatype oT -30 go 50°C u 3Ha4yeHWsX OTHOCUTENBHOW BRaXHOCTU He Oonee
90 % npu 25°C.

MpuGop MOXEeT TpaHCMopPTUPOBAaTbCA BCEMW BMAAMU KPbLITOTO HA3E€MHOro
TpaHcnopTa 6e3 orpaHUYeHnss PacCTOSAHUIN U CKOPOCTM ABWXEHMS.

|'|pl460p He COoAepXUT BpedHbIX BewecTB, AparoueHHbIX MeTanfioB U UHbIX
BeLecCTs, Tpe6yrou.|,wx cneunanbHbIX Mep No yTunmsauunun.

| TabapuTHble pasmepbl npubopa
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