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BBEAEHUE

Bharogapum Bac 3a Bbibop perynatopa temnepaTypbl Tepmoaat — 12K6.

Tepmopat-12K6 npegHasHayeH ANA WM3MEpPEeHUA W peryinpoBaHMA  TemrepaTypbl.
PerynmpoBaHue ocyL,ecTBiAeTCcA No NPONOPLUMOHANIbHO - MHTErpanbHoO - audpdepeHumanbHOMy
3akoHy (MWA), nan no ABYXNO3ULMOHHOMY 3aKOHY MW B TPEXMO3ULMOHHOM pexume Ana
ynpaBaeHUA 3a4BUKKOM C aneKkTponpueogom. Ha pucyHkax 1 — 4 npepncraBaeH BHEWHUA BUL,
npmbopa B pa3NMYHbIX UCMONHEHUAX.

TepmogaT-12K6 nmeeT yHMBEPCAIbHbIM U3MEPUTENBbHbBIN BXO4, AUCKPETHbIM BXO4, U NATb
BbIXOA40B. Bxoa npegHasHayeH ANA NOAKNOYEHMA TepMOonap U TEPMOMETPOB CONPOTUBAEHUA. K
BbIXOAaM MOAKAKYAIOTCA UCMONHUTEIbHbIE YCTPOMCTBA — NMYyCKATeNIN, CUTHAAN3ATOPbI, CUI0BbIE
610KN. UCKPETHbIA BXOA MOXET OblTb MCMOAb30BaH ANA CAeAyHoWMX LeNen: BKAYEHME U
BbIKNOYEHME peryinpoBaHuA, nepexos C ABTOMATUYECKOro Ha pyyHOe ynpas/ieHue
perynmpoBaHuem u obpaTHO, BKIOYEHME NABHOIO Nepexoaa oT 0O4HOM TeMnepaTypbl K 4PYron,
BK/IIOYEHME U BbIK/IIOYEHUE TalMepa.

Mpnbop MOKET ynpaBnATb KaK MNeybto, TaK MU XON0AUNbHUKOM. [MpeaycMoTpeH TakxKe
0CObbIi  KOMOWMHMPOBAHHbLIM pPeXMM — OLHOBPEMEHHOE YMNpaB/ieHWEe HarpeeBaTesieM W
oxnagutenem.

TepmopgaT-12K6  mMmeeT pasBuTyr0O CUCTEMY aBapuUMHOM W nNpeaynpeguTenbHOU
CUrHanusaumm. B HacTpoMKkax npubopa MmeeTca TpUM HEe3aBUCUMbIX Npoduas aBapuIHOM
curHanmsaumm. Kaxkgbii npodunb no3BosAeT NPOU3BOAUTL MpenBapUTENbHYHO YCTAaHOBKY
napameTpoOB BO3MOXHOW aBapuu, MCNOJMb3yA MNATb PA3/IMYHbLIX TUNOB aBapUN ONA 33a4aHHOM
npeaesbHON TeMmnepaTypbl, @ TaKKe NOAKNIOYEHME CUTHAIN3AUMU O HEUCMNPABHOCTU ATYMKA U
HapyLWEeHMN KOHTYpPa pPeryiMpoBaHma. ABapUMNHYIO CUTHANM3aLMIO NO Kaxa40My NPOoPUI0 MOXKHO
Ha3Ha4aTb HA Pa3/IMYHble BbIXoA4bl Npubopa.

Mpubop ocHalweH ABymMA TMNAaMu Tammepa. Mo okoHYaHUKM paboTbl Tanmepa cpaboTtaet
pene nanm MoxeT bbITb OTKNKOYEHO PeryampoBaHue.

Mpnbop cHabxeH uHTepdencom RS485 gna cBA3M C KOMNblOTEPOM. MPOTOKOAbI CBA3MU
ModbusASCll, Modbus RTU wan «TepmopgaTt», onpeaenAerca aBTOMATUYECKU. YCTaBKMU
TemnepaTypbl M NapameTpbl NpMbopa MoryT 6bITb NPOCMOTPEHbI M U3MEHEHbI C KOMMbIOTepa. s
NOAKNIOYEHNA K KOMMblOTepy Heobxoaum npeobpasosBatens uHTepdeiica USB/RS485 Ttuna
CK201. K ogHomy ycTtponctey CK201 moxkeT 6biTb noakatodeHo Ao 128 npubopos. Aonyctumasn
ANvHa nnHum RS485 no 1200 meTtpos.

KomnbioTepHaa nporpamma TermodatNet nos3sonseT opraHM3oBaTb aBTOMATUYECKUM
ONpPOC HEeCKONbKUX Npubopos, HabnwaaTb Ha 3KpaHe KomnbloTepa rpadukm TemnepaTyp,
noay4aTb M3 NpMOOPOB apXMBHbIE 3aNMUCK, pacneyaTbiBaTb U COXPaHATb AaHHble B Pa3/IMYHbLIX
dopmaTax.

Mpnbop moxkeT 6bITb 060pYA0BaAH APXMBHOM NAMATLIO A5 3anNUcK rpaduKa TemnepaTypbl.
MN3mepeHHaa TemnepaTypa 3anucCbiBaeTcA BO BCTPOeHHYyt Flash nmamaTb ¢ npuBA3KOM K
peasbHOMYy BpeMeHU 1 Kanenaapto. MNepuoa 3anucn ot 1 ceK Ao 12 yacos. ApxmB MOXKET bObITb
NPOCMOTPEH HENOCpeACTBEHHO Ha Npubope, nepesaH HAa KOMNbloTep Mo nHTepdericy RS485 nan
coxpaHeH Ha USB-flash Hocutenb uyepes ycrpoitcteo CK302 (CK301M2) ans panbHeuwen
06paboTKM.
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1 TEXHUYECKUE XAPAKTEPUCTUKU NMPUBOPA

B Tabanue 1 onucaHbl OCHOBHbIE XapaKTEPUCTUKM U BO3MOXKHOCTU npubopa Tepmoaat-

12Ke.

Tabnnuya 1-TexHMYeckne xapakTepucTnkm npmbopa.

N3mepuTenbHblii yHMBEpPCaNbHbIN BXOA,

Obwue MonHbI AnanasoH OT1 muHyc 270 go 2500°C — onpeaenseTcs TUNOM AaTyYMKa
XapaKTEPUCTUKM n3mepeHun
Bpemsa namepeHus Ona Tepmonapsbl Ona TepmomeTpa conpoTnBAEHUA
He 6onee 0,5 ceK He 6onee 0,7 cek
Knacc TouyHoCTH 0,25
PaspelweHue 1°C nnn 0,1°C (BblbUpaeTcs nosib3oBaTesiem)
MoakntoveHue Tunbl TepMmonap TXA(K), TXK(L), TXK(J), TMK(T), THH(N), TAA(S), TAN(R), TNP(B),
Tepmonapbl TBP(A-1, A-2, A-3), TXK(E)
KomneHcauma Temnepatypbl | ABTOMaTMyYeCcKada KOMMNEHCAUUA UM PyYHasa YCTaHOBKA
X0JIOA4HOro cnas TemnepaTtypbl KOMMNeHcauum B ananasoHe ot 0 go 100°C nam
OTK/IOYEHa
MoakntoyeHne Tunbl TepMOMETPOB Pt (a=0,00385°C?), M (a=0,00428°C?), H (a=0,00617°C?), Cu
TepMmomeTpa CONpPOTUBNEHU (W100=1,4260), N (2=0,00391°C?)
CONpPOTUBJIEHUA Conpotusnenue npm 0°C 100 Om nam noboe B gnanasoHe 10...150 Om
KomneHcauus ABTOMaTUYECKasA KOMMNEHCcaUUA No TPEXNPOBOAHOM cxeme
CONpOTUBNEHUSA (conpoTtuBneHue KaxKaoro nposoaa - He 6onee 20 Om)
noABoAALLMX NPOBOAOB
N3mepuTenbHbIN TOK 0,25 mA
MNoakntoyveHne N3mepeHune HanpaKeHuA ot -10 oo 80 mB
OAaTYMKOB N3mepeHune ToKa o7 0 fo 40 MA (c BHELWHUM WyHTOM 2 OM)

N3mepeHune conpoTmBieHUA

o1 10 go 300 Om

UK paTtumkum, nupomeTpbl

Thermalert ClI (Raytec), PK15, PC20

[AucKkpeTHbIii BXxog,

(aBa BbIXOAA)

KOMMYTUPYEMBbIA TOK

Obwme Konunyectso OAMH
XapaKTEPUCTUKMU HasHauyeHune - BKntoueHue 1 BbIKAKOYEHUE peryinpoBaHusa
- BkAtoyeHne NnaBHOro nNepexoaa oT 0O4HOM TemnepaTypbl K Apyrow (4Be
YCTaBKM)
- BkntoyeHue Taimepa
MpumeHeHne MogKntoueHne KHoNKM unm Tymbnepa
Bbixoabl
Konuuyectso Obuee KOMYECTBO — NATb BbIXOA0B: TPAH3UCTOPHbIW BbIXOA, ABA pesie, a TaKKe penemnHo -
CMMMUCTOPHbBIM M aHANOroBbI BbIXOAbI
Pene MaKcMmanbHbIN

10 A, ~230 B (Ha aKTMBHOW Harpyske)

MeTtoa ynpasneHua Mpv NUA peryiMpoBaHumM — WUIMPOTHO-MMNYAbCHbIN (LLUNM)
MOLLHOCTbIO Mpu ABYXNO3MLUMOHHOM PEryIMPOBaHNN - BK//BbIK/
YnpasneHue HarpeBaTenem, yrpassieHue oxiagurenem
HasHauyeHue P . P »Ynp . A !
aBapUMHaA CUrHaNMU3aumaA, CUrHaa Tammepa
YnpaBneHue Harpyskon go 10 A, BK/toYeHMe nycKkaTens
MpumeHeHne P Py A ’ ¥ !

MPOMEXKYTOUYHOro pese u ap.

TpaH3UCTOPHbIM
BbIXOA,
(oaunH BbIXOA)

BbIxo4HOM cUrHan

OTKpbITbIM KonnekTop, 0..12 B, Tok go 30 mA,
UMNYAbCHbIM UNK LMPOBOI CUrHAN

Mpw NN perynmposaHum:
- WWnpoTHO-UMnNynbCHbIN (LLUXM)

MeTtoa ynpasaeHua - MeTopa paBHOMepHO-pacnpeaenéHHbIX ceTeBbix neproaos (PCM)
MOLLHOCTbIO - ®aso-mmnynbcHoe (pas3o-yrnosoe) ynpasaeHue ¢ NOMOLLbIO CUIOBbIX
6n10koB TMNa PUY unm MBT
Mpy ABYXNO3ULIMOHHOM PEryanpoBaHum: - BKA/BbIKA
HasHauyeHune YnpaBneHue HarpeBaTenem, ynpas/ieHUe oxnaautenem
MpumeHeHue - MoakntoyeHue cnnosbix 6aokos Cb, PUY nnn MBT
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PenenHo- OcobeHHoCTH Bbixoa KombuHUpoBaHHOro TMNa. MoxKeT paboTaTb Kak pese, Kak

CMMUCTOPHbBIN CUMUCTOP UMW KaK pesie U CUMUCTOP OAHOBPEMEHHO
(oaunH BbIXOA) MakcmmanbHas 10 A, ~ 230 B - npu KOHUIrypauum Bbixoda Kak pene
Harpyska 1 A, ~ 230 B - npy KoOHPUIypauum BbIXOAa KaK BbIXOA CUMUCTOPHOTO
T™MnNa
NpumeHeHne YnpasneHue Harpyskon go 10 A, BKAtoYeHWe NycKaTens,

NPOMEKYTOYHOIO pefie u Ap. - NpY KOHGUIypaLmm Bbixoaa Kak pene uam
pene-cumncTop.

YnpaBneHue Harpyskon go 1 A, BKAtOYeHMe NycKkaTens, ynpasaeHue
BHELHUMW TUPUCTOPAMMN NN CUMUCTOPOM - NPU KOHPUTypauum Bbixoaa
KaK CMMUCTOP

AHanorosbIl Bbixo, |BbixogHoOW curHan MocTosiHHbIN TOK 0...20 MA, conpoTmsaeHume Harpysku o 500 Om

HasHauyeHue - TOK NponopunoHaneH M3MepeHHO! BeIMUNHE (pPexnm TpaHCAALUn)
- TOK NponopunoHaneH BbIBOAMMOMN MOLLHOCTU (peXxnm ynpasieHus
HarpeBoM WM OXNaxKaeHNeMm)

NpumeHeHne MoaKntoYeHne yCTPOMCTB C TOKOBbIM CUTHAZIOM Ha BXOoAe
ABapuiiHas curHanmMsaums
Pernmbl paboTbl - MpeBbiWeHMe 3a4aHHON TeMNepaTypbl

- CHMXeHMe TemnepaTypbl HUXKe 3a4aHHOM

- NMeperpes Bbile YCTaBKN PeryinpoBaHMa Ha 3a4aHHYI0 BEIUUYNHY
- CHMKeHMe TemnepaTypbl HUXKE YCTaBKM Ha 3aaHHYIO0 BE/IMYUHY
- BbIX0A, M3 30HbI OKOJI0 YCTaBKU peryanpoBaHums

Konunyectso Tpwn «aBapumn» C pasHbIMWU YCTaBKaMM, Ha Pa3HbIX BbIXO4ax

OyHKLUK - PyHKUMA 6IOKMPOBKN aBapumM NP BKAOYEHMM Npubopa
- dyHKUMA nogasneHna «apebesra» curHanmsaunn, GUALTP A0 YETbIPEX MUHYT

PerynuposaHue temneparypbl

3aKOHbI - NN 3aKkoH
perynnpoBaHus - [1ByXNO3MLMOHHbIM 3aKoH (BKA/BbIKA, on/off)

- TPexno3nUMOHHbI 3aKOH A1A YNPaBAEHUA 3a4BUKKON C 91EKTPONPMBOAOM
OcobeHHOCTH - OYHKUMA aBTOHACTpoku MU koapdmumneHTos

- BO3MOKHOCTb OrpaHMYyeHna MaKCMMaNbHON U MUHUMA/IbHO MOLLHOCTH
- Pexknm ynpaBiieHna MOLWHOCTbIO BPYYHYHO
- U3ameHeHWe TemnepaTypbl € 334aHHON CKOPOCTbIO

MNpumeHeHne YnpaBneHue HarpeBaTenem Uau oxnagutenem Uam ogqHOBPEMEHHO HarpeBaTe/ieM U OXnaguTenem
Tanimep
Pexum paboTbl - 3anycK Talimepa onepaTopom
- 3anycK Tarimepa no AOCTUXKEHMM 3a4aHHOWN TemnepaTypbl
OnanasoH Ot 1 cekyHabl o 100 vacos

CepBuCHble QyHKLMUMU

KoHTponb O6prBa Tepmonapbl NI TEPMOMETPA COMPOTUBIEHNA N KOPOTKOIO 3aMblKaHMA TEPMOMETPA COMPOTUBIEHUNA

KOHTPOAb HE3aMKHYTOCTM KOHTYPa peryinpoBaHun

Bo3moxKHOCTb orpaHnyeHnA ananasoHa MU3MeHeEHUA YCTaBKU

OrpaHMyeHune YPOBHSA 4OCTyNa K NapameTpam HacTPOMKK

3alwumTa X0104HOrO HarpesaTe s — NaBHOE HapacTaHWe BbIBOAMMOM MOLLHOCTU NPU BKAKOYEHMU

Undposan punbTpauma curHana

PesKMM py4yHOro ynpasiaeHUa MOLLHOCTbIO HarpesaTtens

Bo3MOXHOCTb BBeAeHMA nonpasku K M3Mep6HHOl7I Temnepartype

ApX1B U KOMNbIOTEPHbI MHTEepdeic

ApxvB ApXuBHaA NamATb 2 M6,4 M6 (3aBMcUT OT moaenn)
(onuus) MNepwnop 3anncu B apxme OT 1cek 8o 100 MuUHyYT

MpocmoTp apxmBa Ha gucnnee npmubopa nam Ha KomnbtoTepe
NHTepdelic Tun nHTepdeiica RS485

CKopocTb 0bmeHa 9600...115200 6uTt/cek

OcobeHHoCTH N30nnMpoBaHHbIN

MpoTokon ModbusASCII, Modbus RTU, Tepmogat (aBToonpeaeneHue)
MuTtaHue ‘COI’J‘IaCHO 3TUKEeTKe Ha npubope
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HomunHanbHoe HanpAXeHue NUTaHuA

~24.2308B ~230B

[Junana3oH A0NYyCTUMOTO HanpsXeHua nuTaHna nepemeHHoro (AC) Toka

ot 60B o0 300 B oT90B no 265 B

[AnanasoH goNyCTUMOro HanpsaXeHua NuTaHusa noctosHHoro (DC) Toka

ot19B oo 4208

YactoTa nepemeHHoro (AC) ToKa

ot47 po 52,5y,

MNoTtpebnsemas MOLHOCTb

He 6onee 10 BA

O6wana nHpopmauus

MHanKaTopebl

CeeToaMoAHblE MHANMKATOPbI KPAacHOro LBeTa. [lBe CTPOKM Mo YeTbipe paspsaaa (Bbicota 14 u 10
MM). YeTbipe CBETOAMOAHBIX MHAMKATOPA peXxmnma paboTsl

KOHCTpyKUMA, macca

Macca He bonee 1,6 Kr.

M pasmepbl Mogenb Jlnuesan naHenb FabapuTtHble MOHTaKHbIN Kopnyc
(Mm) pasmepbl (MM) Bbipes (Mm)
12K6-A... 96x96 96x96x91 92x92 Mnactunk
12K6-A3... 96x96 96x96x91 92x92 MeTtann
12K6-A7... 103x103 103x103x91 92x92 MeTann
12K6-B... 48x96 48%x96x122 45x92 Mnactuk
12K6-H... 96x48 96x48x122 92x45 Mnactuk
12K6-P6... 106x45 106x90x58 YCTAaHOBKaA Ha
N Mnactuk
DIN-pemky
Textueckue TY 4218-004-12023213-2013
ycnosus
Ceptudunkauma Mpubopbl «TepmoaaT» BHeCeHbI B FocyAapCTBEHHbIN peecTp CpeacTs M3mepeHuin Poccuiickomn
depepaunu (noapobHan nHPopmauma o cepTudUKaTax pasmelleHa Ha caiTe www.termodat.ru).
MeTponorus MNoBepKa npnbopoBs «TepmoaaT» AONKHA OCYLLECTBAATLCA B COOTBETCTBUM C AEUCTBYIOLLEN

METOAMKOM NOBEPKM (MeToAMKa NOBEPKM pa3meLleHa Ha caiiTe www.termodat.ru).

MeKnoBepouHbI MHTEpBan 5 net

CreneHb 3awWunTbl

IP20 - o0 YCTQHOBKM B LUMT;
IP54 — co cTopOHbI NepeaHen NaHe M NOC/Ae YCTaHOBKU B LLUT;
IP67 — co cTopOHbI NepeAHen NaHenn Noc/ae YCTaHOBKU B WUUT ans moaenn 12K6-A7...

Ycnosua
aKcnayaTaumm

Pabounit gnanasoH ot mmnHyc 30 go natoc 50°C, BnaxHocTb oT 0 g0 95%, 6e3 KoHAeHcauUn Bnaru

Mopgenu

12K6-A-(2M,4M)

1 yHMBepcanbHbIl BXoa, 1 AUCKpeTHbIM BXoA, 2 pene, 1 peneiHO-CUMUCTOPHbIN Bbixoa, 1
TPaH3UCTOPHbIN Bbixoa, 1 aHanorosbil Bbixod, MHTepdelic RS485, (apxus 2(4)M6)

12K6-A3-2M 1 yHMBepcanbHbIl BXxoa, 1 AUCKpeTHbIN BXoa, 2 pene, 1 peneHO-CUMUCTOPHbIN Bbixoa, 1
TPaH3UCTOpPHbIN Bbixoa, 1 aHanorosbil Bbixoa, MHTepdelic RS485, apxus 2M6
12K6-A7-2M 1 yHMBepcanbHbIl BXxoa, 1 AUCKpeTHbIN BXoA, 2 pene, 1 peneHO-CUMUCTOPHbIN Bbixoa, 1

TPAH3UCTOPHbIN BbiXxog, 1 aHanorosbll BbiIxoa, UHTepdelic RS485, apxns 2M6, cTeneHb 3aWwuTbl CO
CTOPOHbI NepeaHen naHenn IP67

12K6-B-(2M,4M)

1 yHMBepcanbHbIi BXxog, 1 AUCKPETHbIN BXO4, 2 pene, 1 peneiHo-CMMUCTOPHbIN Bbixog, 1
TPaH3UCTOPHbIN Bbixo4, 1 aHanorosbin Bbixog, UHTepdeic RS485, (apxus 2(4)M6)

12K6-H-(2M,4M)

1 yHMBepcanbHbIi BXxog, 1 AUCKPETHbIN BXO4, 2 pene, 1 peneiHo-CMMUCTOPHbIN Bbixog, 1
TPaH3UCTOPHbIN Bbixo4, 1 aHanorosbin Bbixog, UHTepdeic RS485, (apxus 2(4)M6)

12K6-P6-(4M)

1 yHMBepcanbHbIi BXxog, 1 AUCKPETHbIN BXO4, 2 pene, 1 peneiHo-CMMUCTOPHbIN Bbixog, 1
TPaH3UCTOPHbIN BbiXxo4, 1 aHanorosbli Bbixod, MHTepdeic RS485, (apxmus 4M6)

*. HaNnume

PYHKLMIN, YKa3aHHDbIX B CKOOKaX, 3aBUCUT OT moaenu
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2 OCHOBHOM PEXXUM PABOTbI

YctaHoBute Tepmopat-12K6 u  Braouute ero. [locne KOpOTKOM npoueaypbl
CamMoTecTMpoBaHMA Npnbop rotos K paboTte. MIamepeHHaa TemnepaTypa BbIBOAUTCA Ha BEPXHUN
MHAMKATOpP, TeMMepaTypa peryampoBaHma (ycTaBKka) — Ha HUXKHWUI. Ecnm gaTymMK He NoAKAYeH
WM HEUCNPABEH, BMECTO 3Ha4YeHUA TemnepaTypbl Ha BEPXHUIN MHANKATOP BbIBOAUTCA K= = = =»,
OnucaHue M HasHa4YeHMe UHAMKATOPOB M KHOMOK Ha Npubope cxemaTUyHO NpeacTaBAeHO Ha
PUCYHKax 5, 6, 7 n 8.

'd N\
TepMoaarT
MHavkaTtop paboTbl P VismepeHHas Temnepatypa
HarpeBaTens —r———
Vanratop padorer L K TENGiEREIPA BETAHoEEA
oxnaguTens y
O Harpes /
L O OxnaxpeHue ] :, (N ':
WHavkaTop asapwnHow/* O Asapun I S | ViameHeHune ycTaBku
cuUrHanuaauuu O Taitmiep v
/1
WNhavkaTop paboTbl @ E .
Tanmepa st
./ L% ;

Bxog 3 Bxop B pasgen,
B PEXUM HACTPOIKM nepe6op napameTpos

PucyHok 5 — OnucaHue uHOUKamopos u KHOMOK ynpassaeHus npubopa 12K6-A...

T

MHaukaTop aBapunHON curHanusaumm | »oAsapus MamepeHHas Temnepatypa
=yl
g N |
[ N g
2 e |
VHpukaTop paGotel Harpesatens__ | ~_Temnepartypa perynupoBaHus (ycraeka)
O Harpes
WHaukaTop paboTel oxnagutens
PO Oxnaxpexue
WHaukatop paboThbl Taimepa >0 Taiimep M3ameHeHue ycTaBku
o E
Bxoa B pexum HacTponkn _—|

Bxop B pasgen/nepe6op napametpos— (__TEPMOAAT

PucyHok 6 — OnucaHue UHOUKamMopo8 U KHOMOK ynpasseHus npubopa 12K6-B...

- TepMoaar
MH,CMKaTOp aBapunHoOn curHanusauu —

|ABapun| ' ,- -' ,-'

- Harpes

-l e | Oxnaxpaexue
Temnepartypa perynvpoBaHus (yctaBka fTamnep

BxoA B peXvm HacTpoOiKu

Bxon B pasnen/nepebop napameTpos

MamepeHHas Temneparypa

[™_MameHeHme ycTaBku

Mnaukatop paboTbl HarpesaTtens

Mnavkatop paboTbl oxnagutens B
MHavkaTtop paboTel Taimepa

PucyHok 7 — OnucaHue UHOUKamopo8 U KHOMOK ynpasseHus npubopa 12K6-H...
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MamepeHHaﬂTemnepaTypa\ ( -' .: ,-:

- "~ ~ BxoA B peXum HacTpomnku
32 AR 1345

TepMoaat T\/I3MeHeHne ycTaBku

E‘ Bxoa B pasgen/nepeGop napameTpoB

MuaukaTtop paboThl HarpeBaTtens

WHamkaTop paboTbl oxnagutens Temnepatypa perynupoBaHus (ycTaBka)
WHankaTop aBapuitHoi curHanusauum  MHgukatop paboTtbl Taiimepa

PucyHok 8— OnucaHue UHOUKAMOopPOo8 U KHOMOK ynpasaeHusa npubopa 12K6-P6...

Kak 3agaTtb Temnepatypy peryaMpoBaHusa (ycTaBky):

HaXKMUTe KHOMKY V UAN A - 3HAYEHUE YCTaBKU HA HUKHEM MHAMKATOPE HAYHET MUraTh.
MoKa MHAMKATOP MUraeT, YCTaBKy MOXHO M3MEHUTb KHOMKaMM V U A. [1na BbIXo4a B OCHOBHOM
PEXMM PaboTbl HAXKMUTE KHOMKY =.

2.1 NPABUJIA HACTPOWKU NPUBEOPA

Haxmute n yaepskusaite KHonky [0 okono 10 cekyHAa. Bbl B ornasneHuun. MapameTpsl
HaCTPOMKK Npmbopa crpynnMpoBaHbl B pa3aenbl, a pa3aenbl 06beanHeHbl B r1aBbl. Ha BepxHem
MHANKaTope Npubopa — COKpaLLeHHOe Ha3BaHWe pasaena, Ha HUXKHEeM — HOMep r1aBbl M pa3aena.

Hanpumep, Ha BepxHem nHauKatope-In, Ha HUKHeM - I_P |.In— coKpalleHHoe Ha3BaHue
pa3aena «Bxogp (Bbibop aatumka)». I_P I-Thasa 1, Pasgen 1. Hymepauua pasgena «Bxoay».

[anbHelwwmne HaxkaTua KHonku [ nepebupatoT pasgensl. Ans Bxoaa B pasaen M npocMoTpa
NnapameTpOoB Ha*KMMalTe KHOMKy =. Korga Bbl BongeTe B pasgen, Ha BepXHemM MHAMKaTope byaeT
Ha3BaHWEe MapameTpa, Ha HUXKHEM — ero YMC/I0BOE UAM CMMBOJIbHOE 3Ha4yeHue. [Ana Bbibopa
3HAYeHMN NapaMeTPOB, HAXKMMaANTE KHOMKU V U A. [ocne npocmoTpa Bcex napameTpos, Bbl
BHOBb BEpHEeTecb K 3aro/ioBKy pasgena. Ona Toro 4tobbl NpoAo/KuTb nepebop pasnenos,
HaxXnumaiTe KHonky (.

OcHoBHoW
pexum paboTbl
( TepMoaar ) Pa3ﬂ,eﬂ Pa3ﬂeﬂ ( TepMoaar :
¢ HaCTPOVIKM Ha KN ‘
. BXoAa bIXO0B o
O Oxnaxaenme O Oxnaxaenve
| | 0 _| . L] .
HaxmuTe 1 o B s e - &
& E ynepxvsaiiTe ki 5 NI "lm =
= = N
TE— Mepebop MepeBop
Ha;)(ame L napameTpo  |NapameTpoB oL CokpalieHHoe
v v = v = | VLY L |7 HasBaHue
il g (o | I T | o3 asgena
SEt L s '-P':“p
I E HERE| Howmep rnaebl Homep pasgena
Set pasgen v =
N 1 3| VaMenute Y]
L2 2| napameTp [y
1 KHOMKaMu ~U A~ —
cr LOOL

PucyHok 9 — Cxema meHo
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! He cnewume Haxcumame KHOMKU v U A. Haxamue smux KHOMOK npusooum K U3MeHeHUr
3Ha4yeHull napamempos. Haxcumaa KHOMKy =, npocmompume cHa4yasaa ece napamempsi 8
paszdesne. Ha HUxtHem uHOUKamope Bbl ygudume 3Ha4YeHuUs napamempos, yCmaHo8eHHble paHee
unu ycmaHoeseHHble Ha 3a800€e u32omosumerne.

! Hayyumeco pasznuyame pexcum pabomel npubopa no sudy oucnaed. Ecnu e HuxcHel
cmpoke 0603Ha4YeHUe HoMepa 271a8bl U paszdesna — Bol Haxodumecs 8 o2nasneHuu. Ecau 8 sepxHeli
CMPOKe CUMBOSIbI, 0 8 HUMCHel — 8ce, Kpome Homepa 271a8bl U pazdesna — Bel BHympu pasdena.

H1Ecnu Boel 3a6sy0unuce 8 MeHIO pexuma HAacmpoUKu, 8epHUMecb 8 OCHOBHOU pPeHUum
pabomei, Hax}cas o0HospemeHHo [Ju =.

HasHauyeHMe KHONOK Npu HacTpoiike npubopa:

[} - Bxo4 B MeHI0 HAaCTPOWKK, nepebop pa3nenos;

= - Bxopg, B pa3aen, nepebop napameTpos;

V U A - Bbibop 3HaueHunl napameTpos.

BbIXxoa U3 pexuMma HacTpoiKu — ogHOBpeMeHHoe Ha)katne = u [ nam asTtomaTnyecku
yepes MUHYTY Noc/ie NOCAeAHEro HaxaTus 1060 KHOMKM.

[OononHutenbHaa MHGopmaumua ANA ONbITHbIX Nonb3oBaTenei - [nA nepenncTbiBaHUs
pasaenos B 06paTHOM nopagke yaepxunsante KHonky [ n HaxkumaiTe KHonKy v. [nsa 6bicTporo
nepexoAa K pasaenam caeayloLen rnasbl - yaepXusante KHonky [ n HaXKMmaiTe KHOMKY A.

2.2 OBA3ATENbHAA HACTPOMKA NMPUBOPA

Mocne ycTtaHOBKM Npubopa, ero Heobxo4MMO HACTPOUTD.

1. Bbibepute TMN Tepmonapbl WX TEPMOMETPA COMNPOTMBAEHUA, KOTOPbIM Bbl byaeTe
MCNONb30BaThb. 1A 3TOro HaxkmuTe 1 yaepxusanTte kKHonky [ okono 10 cekyHA 40 Tex nop, Nnoka
He BOMJeTe B PEXKMM HaCTPOMKN. Bbl OKaxeTecb B pa3aesie Bbibopa TMna gatunka In. Bongute B
3TOT pa3fen, Ha BepxHemM MHAMKaTope noasuTcsa napameTtp InP. B Tabnuue Masbl 1, Pasgena 1
HanguTe ycnoBHoe 0603HaYeHMe, COOTBETCTBYIOLWLEE AAaTYMKY. KHOMKaMM vV U A yCTaHOBUTE 3TO
0603Ha4YeHNe Ha HUKHEM MHAMKaTope. Hanpumep, ecnn mcnosnblyete Tepmonapy Xpomesib-
anomens, Bbibepute undpy /.

2. Ecnm Bbl mncnonblyete npubop AnAa ynpaBAeHUA 3NeKTPUYECKON neybtko, TO ANA
NepBOHAYa/IbHOM HACTPOMKM MEHATb 60/blle HUYEro He HYXHO. [epBbi BbIXOA HACTPOEH Ha
ynpasneHue Harpesatenem no MU/, 3aKoHy, BTOPOM — Ha ynpaB/ieHMe OXlaguTenem, TpeTuin um
4eTBEPTbIN HE UCNONb3YHTCA — BbIKAOYEHbl. OCTasbHbIM MapameTpam MNpPUCBOEHbl Hanbonee
YyacTto ynotpebnaembie 3HayeHUA. MNpu HEOBXOAMMOCTU TLLaTeNlbHee NoACTPOUTb Npnbop nog,
Baww tpeboBaHmA n3yunte gaHHoe PykoBoAacTBO.

3. Cnepytlouiee, 4TO HYXHO caenatb, 3To0 HactpouTb MWL perynatop. B npubope
npeAycMoTpeHa aBToMaTMyeckaa HacTporka MU KoadduumeHTtos. lMpoueaypa HACTPOMKU
noapobHo onucaHa B N. 3.2 HACTOALLErO PYKOBOACTBA.

4. Echn Bbl ucnonb3yete npubop pnA ynpaBneHuA oxnagurtenem, XOoTUTe YCTaHOBWUTb
TaNMep WA aBapUMHYO CUTHANM3aALUNUIO, U3YYnTe BHUMATENbHO gaHHOe PyKoBoacTBo.
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3 HACTPOMKA NPUBOPA
3.1 KOHOUTYPALIMA

BXoA

FMABA 1. PASAEN 1

[ _
{

L

B nepBom pasgene AaHHOW rnaBbl 3343€TCA TUN UCNOJIb3yEMOT0 AaTuymKa. Hanpumep, ecnm
NnoAKAoYeHa TepMonapa Xpomenb-antomenb, Bbibepute umopy /. TUnbl 4aTYNKOB NPEACTaBAEHDI

B Tabnuue 2.

Tabnnua 2- Bxog, (Bbi6boOp AaTumMKa).

Mapametp 3HauyeHue KommeHTapuu Ananason
M3mepeHmsA
InP _ Tepmonapa TXA (K) xpomenb/antomens -270...1372°C
Tun _c_ Tepmonapa TXK (L) xpomenb/Kkonenb - 200...800°C
AaT4YMKa _3_ Tepmonapa TNN (S) nhatnHa-10%poanin/nnatnHa - 50...1768°C
_H_ Tepmonapa THKK (J) skene3o/KoHcTaHTaH -210...1200°C
-5 Tepmonapa TMK (T) meab/KOHCTaHTaH - 270...400°C
-b_ Tepmonapa TNN (R) nnatnHa-13% poauit/nnatmHa -50...1768°C
2. Tepmonapa TMP(B) nnatnuHa-30% poauii/nnatnHa-6%poani 400...1820°C
-8_ Tepmonapa THH (N) Huxpocun/Hucun - 270...1300°C
_9_ Tepmonapa TBP (A-1) Bonbdpam-peHuii/Bonbdpam-peHuii 0...2500°C
_ 0. Tepmonapa TBP (A-2) Bonbdpam-peHnin/sosibppam-peHnit 0...1800°C
_ i Tepmonapa TBP (A-3) Bonbdpam-peHnit/sosibppam-peHnin 0...1800°C
2 Tepmonapa TXK (E) HUKenb-xpom/meab-HuKeNb -270...1000°C
- (xpomenb/KOHCTaHTaH)
Pt TepMmomeTp CONpPOTMBAEHUA NAaTMHOBbIN Pt (a=0,00385 °C?) - 200...500°C
Lu TepmomeTp conpoTusaeHna meaHblii M (a=0,00428 °C1) - 180...200°C
n TepmomeTp conpoTusaeHua nnatmHosbli M (a=0,00391°C1) - 200...500°C
penKo Ucnonb3yeTcs
ru.2 TepmomeTp conpoTtmeaeHuns megHbin Cu (Wio0=1,4260) peako - 180...200°C
ncnonbayertca
-H_ TepmomeTp conpoTuBaeHuns HuKkenesbln H (a=0,00617 °C1) - 60...180°C
r N3mepeHune conpoTmBeHUA 10...300 Om
MNMoakntoueHne gaTymKa € TOKOBbIM BbIXO40M W/IN C BbIXO40M 0..20 mA
Uln Nno HanpseHuto. JInHeltHoe macluTabupoBaHMe U3MEPEHHOM 0...40 mA
BE/IMYNHbI -10...80 mB
MNMoakntoueHne gaTymKa € TOKOBbIM BbIXO40M W/IN C BbIXO40M 0..20 mA
54art no HanpsaxeHuto. MacwTtabnpoBaHMe N3MepPeHHOW BENINYMHDI 0...40 mA
C M3BJIeYEHNEM KBaAAPATHOrO KOPHA -10...80 mB
MoaKntoyeHme gaTynKa C TOKOBbIM BbIXOA0M U/IN C BbIXO40M 0..20 mA
PrblL no HanpaxeHuto. MacwTtabnpoBaHMe N3MepPeHHOW BEINYMHDI 0...40 mA
C BO3BegeHMem B KBaapar -10...80 mB
-c3_ MupomeTp PK-15 400...1500°C
-c4_ MupomeTp PC-20 400...1500°C
_25_ MK patunk Thermalert Cl (Raytec)
Yy-20 JaTunK ¢ TOKOBbIM CUTHAIOM 4...20 mA
~U- N3mepeHune HanpaxKeHuA -10...80 mB
d ot !0 no ConpoTtusneHue TepmomeTpa conpoTtmaaeHusa npm 0°C, Om
150
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Ecan noakntouyeH TepMOMETP CONPOTUBAEHUSA, He 3abyabTe 3a4aTb €ro CONPOTUBNEHME
npn 0°C.
MpumeyaHue: BepxHuli ouanas3oH usmepeHus naamuHo8bIX mepmMmomempos
conpomuesieHusa yKa3aH 0418 0amyuKos ¢ cornpomussaeHuem rnpu 0°C pasHbIM
100 Om u conpomusneHuu noo0eooAuwux nposodos rno 20 Om. NMpu meHbWUX
conpomusneHusax sepxHuli duanasoH usmepeHus byoem aoiuie.

-
<

BbIXO/A u

FMABA 1. PASAEN 2

B aTom pasgene HeobxoamMmo BbibpaTb Ha3HAYEHME ANA KAXKA0ro Bbixoga. Tepmoaat-12K6
MMeeT NATb BbIXxOAO0B. [epBbi BbIXOA — TPAH3UCTOPHbIA, BTOPON U TPETUN BbIXOAbl — pPEne,
4yeTBePTbIN — pene - CUMUCTOPHbIN, NATbIN - aHaNOrosbiM. B Ha3BaHWM NapameTpoB pasaena 2
BbIXOo4bl UMetoT obo3HaueHne Duk. [danee cnegyeT HOMep BbiXxOAa, KOTOPbIM COOTBETCTBYET
HOMepYy BbIXOoAa Ha 3aAgHel naHenn npubopa. Takum obpa3om, B pasaene 2 npeacraBaeHo 5
napametpos: Out. !, Ouk.2, Ouk.3. Out.M, Ouk. A.Npu nomowm AaHHbIX NapaMeTpoB
Ha KaXXAblM BbIXOA, MOXKHO HAa3HAUYMTb YNpaBAEeHNE HarpeBaTenem Uan oxXnagutenem uamn oguH ns
npoduaen aBapuMHOM CUrHanu3aumn. B nocnegHem cnyyae Bbixod Oyaetr ynpasnATb
CUTrHanM3aumemn B COOTBETCTBUM C HACTPOMKAMM A1 BO3SMOKHOM aBapum, KOTopble 6blan 3a4aHbl
B AAHHOM npodunne aBapnmMHOM CUTHANN3ALNN.

Mpyn HeobxoaMMOCTM NIOOON BbIXOA MOMKHO TaKXKe MCNO/Ib30BaTb ANA Talmepa.

B Tabnunue 3 npencraBneHo onucaHMe NapaMeTpoB HaCTPOMKM BbIXoAa.

N
-
e

Tabnuua 3 — Hactpolika Bbixoaa.

Mapametp 3HaueHua | KommeHtapuu
Ouk. ! HERE Bbixoa ynpasnAeT HarpeBaTesiem
HasHayeHue Bbixoda 1 Cool BbixoA ynpasnfaeT oxnagutenem
Bbixoa, T nonE BbIX0/, HE UCMOJIb3yeTcA
Ouk .2 Bbixoa ynpaBnseT curHanmsaumen no HacTpokam Nepeoro
Bbixoa P1 ALr npoduns aBapuitHOM curHanmsaumm (asapus 1)
Pene BbIxoA, ynpasAseT cUrHanm3aLmeit no HacTpolikam BTOPOro
Out.3 Alre npoduna aBapumnHomn curHanmsauymm (asapuma 2)
Beixon P2 Bbixoa ynpaBaseT curHanmsaumen no HacTpomKkam TpeTbero
Pene Alr3 npodunsa asapuinHom curHanusaumm (asapus 3)
Out M
Bbixog PC _Er. Bbixos Tanmepa
Out R HEAL YnpaBneHWe HarpesaTesiem, TOK MPOMNOPLMOHANEH MOLLHOCTH,
HasHayeHue aHaNoroBoro BbIBOAMMOM Ha HarpesaTesb
BbIXx0OAa YnpasneHune oxnagutenem, TOK NponopumMoHaneH MOLWHOCTH,
Lool BbIBOAMMOM Ha OXnaguTesb
Ly MpeobpasoBaHue TekyLLen TemnepaTypbl B TOK, BbIXOL4HOM TOK
- NponopuUnoHaneH N3MepPeHHON BeNNYNHe
nonE He ncnonb3yetcs

Ecnun BbIxog He ncnosib3dyeTcAa, pekomeHayem ero oTRAr4YnTb — Bbl6paTb 3HayeHue nank.

MpumeyaHue: [lpu ycmaHo8Ke HA3HAYEHUA BbIX00a csaedyem MOMHUMbL O MOM, 4Ymo
npubop He 8bINOAHAEM O0HY U My Xe (YHKUUK HA PA3HbIX B8bIXOOAX.
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Hanpumep, He ynpasensem 08ymsa Hazpesamensamu. [losmomy, Hanpumep,
npu nepeHoce Hazpesamesna C Mepso2o 8bixo0a HA emopol, nepebili —
a8MoMamu4ecku 8bIKaA4Yaemcs, m.e. ycmaHasaueaemcs 3Ha4eHue nonk.

3.2 PET'YIUPOBAHMUE

Tepmopaat-12K6 moxeT peryanpoBaTb TemnepaTtypy npu NnoMoLLu ABYyXNO3ULUOHHOIO UAn
MNNA 3akoHa peryavpoBaHus.

Hanbonee npoctonm 3aKoH peryanMpoBaHMA TemnepaTypbl - ABYXMNO3MUMOHHbIA. Ha
HarpesaTeNb NOZaeTcA MOJIHAA MOLWLHOCTb A0 AOOCTMXEHWA YCTaBKM, Nocne 4ero nojada
MOLLHOCTW NpeKpalLaeTca. HecmoTpsa Ha 3TO, pa3orpeTbii HarpesaTeb NPOAO/KAET OTAABAThb
Tenno, U TemnepaTtypa 0b6beKkTa KaKoe-TO BpemMa MPOAO/IXKAET HapacTaTb, YTO MPUBOAMUT K
neperpesy. MNpu nocnegytouLem ocTbiBaHMN 06bEKTA, MO AOCTUXKEHUM YCTAaBKM, HA HAarpeBaTesb
BHOBb MOAAeTcA MOJHAA MOLWHOCTb. Harpesatenb CcHayana pasorpesaet cebsa, 3aTtem
OKpYyrKatowwmne obnactn obbveKTa, U, TaKUM 0bpa3om, oxnarkgeHne byaet NpoaoKaATbCA A0 TEX
nop, NOKa BOMHA Tenja He AOCTUrHeT AaTyuka TemnepaTypbl. CneposaTesnibHO, peasibHaA
TemnepaTypa MOXeT OKa3aTbCA 3HAYMTE/IbHO HUXKE 3a,aHHOTrO 3HavyeHuA. Takmum obpasom, npu
ABYXNO3ULIMOHHOM 3aKOHE PeryimpoBaHMA BO3MOXKHbI 3HaUYUTEIbHble KonebaHna TemnepaTypbl
OKO/10 3a4@HHOr0 3HaYeHMUA.

MOBbICUTb TOYHOCTb PErYIMPOBAHUA MOXKHO, MPUMEHAA NPONOPLMUOHANBHO - UHTErPasIbHO
- amdpdepeHumanbHbIi 3aKoH perynnpoBanma (MU 3akoH).

MWL npeanonaraetT ymeHblUEeHME MOLHOCTU, NMOAABAEMOM HA HarpesBaTenb, N0 Mmepe
npubanXKeHna TemnepaTypbl 06BbEKTA K 3a4aHHOM TemnepaTtype. Kpome Toro, B yCTaHOBMBLUEMCS
pexume perynnposanma no NN 3akoHy npnbop onpenensaer Be/MUYMHY TENTOBON MOLLHOCTH,
HeobxoaMMyo ANA KOMMEHCaLUM TENNOBbLIX NOTEPb M NOAAEPMKAHMA 3a4aHHON TeMnepaTypbl.

HACTPOIKA NUA 3AKOHA PEFY/IMPOBAHUA Fod

FMABA 2. PASAEN 1

Ona pabotbl MW/ 3aKoHa peryninpoBaHMAa HeobxogMmo 33apatb TpU KoadoduumeHTa —
NPOMNOPLUMOHANbHbIN, WHTErpanbHbin U audpdepeHUManbHbin. Bbl MoXKeTe 3aaaTb 3TU
KO3pOULMEHTLI BPYUYHYIO UM NPUBOP MOXKET ONpeaeinTb UX B aBTOMAaTUYECKOM PEXKUME.

B Tabnuue 4 npeactaBNeHO ONMCaAHME TPynnbl NapameTpoB HacTpoihku MU 3akoHa
peryanpoBaHuA.

Tabnuua 4 — Hactpoiika MU/ 3aKoHa peryanpoBaHus.

Mapametp 3HauyeHue KommeHTapuu
ProP ot 0°Cpo 2000°C MponopunoHanbHbIN KO3IPPUUMEHT
Ink oT / cek. 0o 9998 cek. | UHTerpanbHbIil KO3PULMEHT

OFF MHTerpanbHas coctasaawowan NN 3akoHa He Ucnonb3yertcs
dl FF or0. ! 0o 999.9 cek. | AuddepeHumnanbHbiit KoaddULMEHT

OFF AnddepeHumanbHana coctasnatowan NN/ 3akoHa He

ncnosnbsyeTcs

R.Eun On BbibepuTte On ana 3anycka npouenypbl aBTOMATUYECKOM
ABTOHacCTpOMKa OFF HacTponkn MU koappmumeHToB
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Kak Hactpoutb MMM perynatop B aBTOMaTU4ECKOM peXXume:

1. B ocHoBHOM pexxunme paboTtbl Npnbopa 3agaiTe ycTaBKy peryinpoBaHua, NpmM KOTOPO
Bbl cobupaeTtecb aKcnyaTMpPOBaThb NeYb.

2. Yb6eantechb, YTo TEMNEPATYPa B NEUYM HUXKE YCTaBKU He meHee Yyem Ha 10°C.

3. Bongute B pa3aen «Hactporika MU/ 3akoHa peryampoBaHMa» U NPUCBONTE MapameTpy
A.Eun 3HaueHne On 1 HaxkmuTe KHonKy (.

Mpnbop HayHeT aBTOMATM4ecKyto HacTtporky [MUL KoadpPuumeHToB. Ha HUKHEM
MHAMKATOpe yCTaBKa byaeT nepuoamMyeckm CMeHATbes, cnoBom EunE. Bpema aBTomaTnuyeckol
HAaCTPOMKN 33aBUCUT OT MHEPLMOHHOCTM NeYn M MOXKeT 3aHATb A0 100 muHyT. Ecam
aBTOMaTUYeCcKaa HACTPOMKAa MpPOoL/Ia YCMELWHO, Ha BepXHeM MHAMKaTope b6yaeTr muratb ~d¥.
Haskmute KHonKy [J M BepHUTECh B OCHOBHOM pexkum paboTbl.

OnAa Toro 4tob6bLI NpepBaTb aBTOMATUYECKYIO HAcTponKy MU KosadpmumeHToB, HaxkKmnTe
oAHOBpeMeHHO KHonku [ 1 = nnum oTkatounTte npubop ot ceTu.

Ecnn npnbopy He yaaeTca NpoBeCcTM aBTOMATUYECKYHO HacTpoiky MU kKoapdnumeHToB, Ha
BEPXHEM MHAMKaTOpe byaeT muratb Homep owmnbkn E_bb. Haxmute [0 n = gna sosspata B
OCHOBHOM pexmum paboTbl.

Ecnn aBTomaTnyeckaa HaCTPOMKa He [aeT YKeNaemMoro KayecTtBa peryinmpoBaHua, nmbo
npmnbop npekpalwaeT ee U3-3a CANWKOM 60onblOro BpemeHn HacTtporku, MU KoadPmumeHTs!
cnepyeT 3a4aTb BPYYHYHO (CMOTpM Ha calTe www.termodat.ru cTaTtbto «MeToabl HaXxoXAeHUs
MUA koadPuLmneHTOB»).

-
™

HACTPOMKA ABYXMNO3UUUNOHHOIO 3AKOHA PETYJIMPOBAHUA 2007
FMABA 2. PASAEN 2
Mpn  ABYXNO3ULUMOHHOM  PEryiMpoBaHMM YCTAaHOBUTE BE/IMMMHY TUCTepe3nca MU
MWHMMA/IbHOE BPEMA MeXKAY BKAOYEHUAMMU U BbIKNIOYEHUAMM ANA HarpeBaTena u oxnagurens.
B Tabnuue 5 npeactaBieHo onuMcaHne NapaMeTpPoB HAaCTPOMKN ABYXMO3ULMOHHOIO 3aKOHa
peryMpoBaHus.

am

Tabnnua 5 — HacTpoika ABYXNO3MLMOHHOIO 3aKOHA PErynpoBaHus.

Mapametp 3HayeHue KommeHTapuu

H.h¥S ot I°Cpo250°C | Mictepesuc HarpesaTtens

C.RhYS oT 1°C po250°C | Mictepesnc oxnagurens

H_t ot 00 mnu O | cek | MMHMManbHOE BpemMa MeXKAy BKAUYEHUAMM U BbIKIIOYEHUAMM
0o Y0 mun 00 cek | HarpeBaTensa

L.t ot 00 mnu O | cek | MMHMManbHOE BpemMsa MeXKAy BKAOUYEHUAMM U BbIKIOYEHUAMM
no Y0 mun OO cek | oxnagutens

L.d5P ot - 100°C oo CaBur ycTaBKM 4151 NO3ULMOHHOIO OX/1ainTe i1 OTHOCUTENIbHO

CABur yCTaBKM 100°C HarpesaTenA

'uctepesunc Heob6xoamm, YToObI NPeAOTBPATUTL CIULLKOM YacToe BKAOYEHME HarpeBaTens
UAN oxnagutens. Bbixon BKAOYEH, MOKA TemnepaTypa He AOCTUIHET 3HauyeHUs yCTaBKW (npu

paboTe c HarpesaTenem).
BK/IIOYEHME MPOUCXOAUT NOCNAE CHUMKEHMA TemnepaTypbl

an AOCTUXEHUN YCTAaBKU BbIXO4, BbIK/JKOYAETCA.

NosTOpHOE
HUXEe YCTaBKUM Ha BeINYUHY

rmctepesuca. 'vcrepesunc 3agaétca B rpagycax. Obbl4HO 3HayeHWe ructepesnca pasHo 1...10

rpagycam.
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H_E n L_E vncnonb3ytotca ana Toro, Ytobbl HE AOMNYCKaTb C/IMLWIKOM YacTble BKAKOYEHUS
3NEeKTPOMArHUTHOro nyckaTtena. Hanpumep, 3agagmm Bpema H_E paBHoe 5 muHyTam. Ecam
TemnepaTypa B 3/1EKTPOMNEeYM MOHMU3IUTCA, BbIXOZ BKAKYUT MNycKaTenb. [lycKaTenb OcCTaHeTcs
BK/IIOYEHHbIM Ha Bpema He MeHee 5 MUHYT (gaXe ecnm neyb neperpenack). Mlocne BbIKAOYEHUA
NycKaTeNA OH He BKAKUYUTCA PaHee, YeM Yepes NATb MUHYT (AarXKe ecin Neyb oCTbiNa).

L .d5P saBnsetca AONONHUTENbHbIM MNAapaMeTPoOM M UCNOAb3yeTca ANA TOro, 4Tobbl
obecneyntb NO3MUNOHHOE OXNAXKAEHME C HOBOM YCTAaBKOM, KOTOpaa OT/IMYAETCA OT OCHOBHOWM
yctaBkn SP pnsa Harpesatena Ha BenuuunHy L.dSP. Mo ymonuyanuo L.d5P=0 v npubop ans
HarpeeBa W oxnaxkaeHua ucnonb3yet yctaBky S5P. N3meHus 3T1oT napameTp Bbl obecneuunte
NO3ULMOHHOE OXNaXKAEeHME C HOBOW YCTaBKOM, YncneHHo pasHon 5P + [.d5P.

3ALUTA «XONOOHOIO» HAFPEBATENA (mosbko 015 MMN/]) ,':.

FNABA 2. PASAEN 3

XOoNnoaHbIA 3NEKTPUUYECKUI HarpesBaTe/lb MMEEeT HU3KOe COMPOTUB/AEHME, MO3TOMY B
MOMEHT BK/IlOYEHUA HarpeBaTeb NoTpebiseT 601bLON TOK U Ha HEM BblAeNsAeTcA YpesmepHasn
TennoBas MOLHOCTb. B npubope npepycmoTpeHa GyHKUMA 3alLMTbl XONOAHOIO HarpesaTtens.
MOLLHOCTb NPU BKAKOYEHUN INEKTPUYECKOM Neun byaeT HapacTaTb NNaBHO B TEYEHME 3a4aHHOIO
BPEMEHMW.

B Tabnuue 6 npeactaBNeHO OMMCaHUE NapameTpPOB HACTPOMKM 3alMTbl «XOJ04HOr0
HarpesaTens».

-
U

M
e

Tabnuua 6 — HacTpoiika 3alunTbl «XOJIOAHOMO HarpesBaTena».

Mapametp 3HauyeHue KommeHTapuu
S5t ot 00 mmnu O ! cek 5
10 40 mur OO cex pems NaaBHOro pasorpesa HarpesaTens
OFF 3alWmMTa BbIKAOYEHA
OrPAHMYEHMUE INATIA3OHA YCTABKM PETY/INPOBAHUA SHS e
FMABA 2. PASAEN 4 2 Py

Bocnosib3yiTecb OrpaHUYeHMEeM [AnanasoHa YCTaBKUM ANs NpeaoTBpalleHus olwnbok
onepaTopa.

B Tabnuue 7 npeacTaBleHO OMWCaHME MapamMeTpoB OrpaHWYeHMA AnanasoHa
peryiMpoBaHums.

Tabnnua 7 — HacTpolika 3awuTbl OrpaHUYeHMA gMana3oHa peryanpoBaHms.

Mapametp 3Ha4yeHue KommeHTapuu

SCAL FuLlL MonHbI AnanasoH ycTaBku. CoBnagaeT ¢ AMana3oHOM

[dnanasoH N3MepeHns Tepmonapbl 1M TEPMOMETPA CONPOTUBAEHUA

33[,aHu1A YCTaBKK bnd OrpaHWYeHHbIN AMana3oH YCTaBKM

Lo.5c ot -2710°Cpo HUKHAA rpaHnLa TemnepaTypbl YCTaBKU MPU OrpaHUYEHNM
2500°C Anana3oHa yCTaBKu

H! .5c ot -210°Cao BepxHAa rpaHMLa TeMnepaTypbl YCTaBKU NPU OFPaHUYEHUMU
2500°C Anana3oHa yCTaBKu
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PABOTA HATPEBATE/IA
FNABA 2. PASAEN 5

-
-

-
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B pasgene «HacTpoiika paboTbl HarpesaTena» Bbl MmoxeTe Bblb6paTh 3aKOH peryi1MpoBaHus
N MeToA, NPM NOMOLLM KOTOPOro Npubop byaeT ynpaBaaTb HarpesaTeiem.

B Tabnuvue 8 npeactaBneHO onMcaHWe HAaCTPOMKKM NapameTpoB paboTbl HarpeBaTens.

Tabnuua 8 — Hactpolika napameTpoB paboTbl HarpeeaTens.

Mapametp 3HauyeHue KommeHTapuu
HLEr Pl d MW/ 3aKoH peryanposaHuma
3aKoH )
onof JBYyXnO3nUMOHHbIN 3aKOH peryampoBaHma
peryimpoBaHus
P.EYP Pdd WM - WWMPOTHO-MMNYNbCHBIW MeTOoZ, (414 BCeX TUMoB
MeTog ynpasaeHuma BbIXO4,08)
HarpesaTenem Ed PCIM — meToa, pacnpeaenéHHbIX ceTeBbIX Nepuoaos
- (Tonbko ans T- u C- BbIxoA0B)
®dUY - pasommnynbcHoe ynpaBaeHue (Tonbko ans T-
PRAS i
BbIX04a, MOAKNOYEHHOrO K 610Kam Tuna MBT uau dNY)
dazonmnynbCHOe ynpasaeHme 2 — meton OPNY, TonbKo
F 2 ANA CHATbIX C NPON3BOACTBA CMNOBbIX 610K0B PUNY (KaK
- npaBuno, BbinyweHHbIXx 4o 2010 roaa), octaBneH Ana
COBMECTUMOCTMU.
P_Hi OrpaHMYeHMe MaKCUMaAbHON MOLLHOCTU, BbIBOANUMOM
MaKcumanbHan ot | %pno 100 % P - ’ A
Ha HarpeBsaTte/b
MOLLHOCTb
P-Lo OrpaHnyeHne MMHUMaNbHON MOLLHOCTU, BbIBOANUMOM HA
MuHUManbHan ot % pno99 % N ’
HarpesaTesb 417 NePBON YCTaBKMK
MOLLHOCTb
PH 2 o o . o
MaKeMMabHAS ot % po 100% OrpaHMYeHne MaKCMMaNbHOM MOLLHOCTM, BbIBOAMMOM
(no ymonuanuio 100%) Ha HarpesaTe/b A/ BTOPOM ycTaBKu SP.2
MOLLHOCTb
PL o2 0 o o o
MUHUMAbHAS ot % pno99 % OrpaHMyYeHne MUHUMaNbHON MOLLHOCTH, BbIBOAMMOWM Ha
(no ymonyanuio O %) HarpesaTe/ib 414 BTOPOM ycTaBku SP.2
MOLLHOCTb
HPLS ot pobll c MNepuog LM

MpyM M“CNONb30BaHMM MeTOAa LWMPOTHO-UMMY/IbCHOMU
moaynauum (LUMM) HarpesaTenb UK oxnaauTtenb BKAKOYAETCA
Ha gonto nepuoga LUNM. Metoa moxKeT O6biTb peanm3oBaH Ha
BCeX TMMNAX BbIXOA4OB: pene, TPaH3UCTOPHOM U CUMUCTOPHOM.
Mpy MCNONb30BaHMWM NycKaTenem, oNA NPOSNEHUA CPOKa WX
cnyxbbl, nepuon WMUM cnepyeT BbibpaTb 6ONbLIMM, COTHM
CEeKYHA. [nA TUPUCTOPHLIX CUNOBbIX ONOKOB WMAM MOLLHbBIX
CMMUCTOPOB, KOTOPbIM 4YacCTble MNepek/tYeHnA He BpejAar,
nepunog LLUMM moKHO 3a4aTb HECKONBKO cekyHA. Nepunog UMM

MoutsocTs 25%

AL A

LAAAAAAAARARAAALAAAADDA Ls
VVVVVVVVVUY UMMW%/\/

AL AL Tg
UUUUUU Ulv/lv)glywvcn 50%

I 1l be
VY VY

NO YMOJIYAHUIO yCTaHaBAnBaeTca 5 cekyHa ana C- n T- Bbixogos n 120 cekyHA ona pene.
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Mpy meToge pPaBHOMEPHO pacnpepeneHHbIX Pabounx 4 A

Momunocts 100%

ceteBbiX nepuogoB (PCM) ToOK uepe3s HarpesaTtenb T.c
nepmoamyecku BKAKOYAETCA Ha OAMH WM HECKONbKO CeTeBblX
nepmoaos. MOLWWHOCTb HarpesaTena MUCNbITbIBaeT MeHblune Mauuiocts 50%

KonebaHMA BO BpeEMEHMU, YeM NMpPU ncnonb3oBaHuu LM, dtoT
MeTOoZ, OYeHb XOpOoLW B /1aBOPATOPHBIX YC/NIOBUAX MPU MaNbIX

o Mousocts 25%
MOLLHOCTAX Harpesatenda. He wucnonb3ynte meToq npwu Te
MmouHocTAx 6bonee 5 KBT. HegonycTMmo ncnonb3osaHne metoaa
PCI npu MHAYKTUBHOM Harpys3ke.

dasommnynbcHoe ynpasnenue (PUY) nossonaeT nnasHO ||

M3MeHATb MOLHOCTb Ha HarpesaTene. Meton peanusyetca MotwHocTs 100%
TONbKO HA  TPaH3UCTOPHOM  Bbixoge. [lpy 3tom no A z 16
TPaAH3UCTOPHOMY Bbixogy B uudppoBOM BMAE nNepeaaeTcs \/Momgm 50% v
Tpebyemas MOWHOCTb, a ¢aszommnynbCHoe ynpaBaeHue j Tc
peannsyetca BHeWHUMM 61okamu ®UY nan MBT. Tupuctopsl \me}léb%% W
OTKPbIBAKOTCA C peryampyemon pasoBomn 3agepxkom ot 0 go 180° \ T
KaXabl ceTeBoM nonynepuog. MeToa XOpoLwwoO MCNOAb30BaTb \J \J Te

Ana paboTbl ¢ HarpeBaTeNnAMM C MalOW TENNOBOW WHEPUMUEN.
dasonumnynbCHOe ynpaBieHME 4YacTo MUCNOAb3YKT paAa  paboTbl € MOHMMKAKOWMMK
TpaHcPopmaTopamMm C HU3KOOMHOM Harpy3Kom BO BTOPMYHOM 0OMOTKE.

MapameTtpbl P_H! n P_Lo no3BoAAIOT OrpaHMuYUTb MAKCMMA/IbHYIO U MUHUMAbHYHO
MOLLHOCTb, BbIBOAMMYIO Ha HarpeBaTesib. MaKkcMManbHas MOLWHOCTb MOXKET ObITb OrpaHMYeHa
AN NpeAoTBpALLEHUS paspylleHWA Harpeeatens nNpu nogadvye MNOAHOM MOLLHOCTM, ANs
YMEHbLUEHMS CKOPOCTM Harpesa NP CAUWKOM MOLUHbIX HarpeBaTeNaxX U yaydlleHUa TOYHOCTH
perynmpoBaHua TemnepaTypbl. OrpaHuMYeHMEe MMHMMANbHOM  MOLLHOCTM  HarpeBaTens
MCNONb3YEeTCA PerKe, Hanpumep, ANA HarpeBaTens C CUAbHOM 3aBUCMMOCTbIO CONPOTUBEHUA OT
TemnepaTypbl (CUINTOBbLIN CTEpXKEHb). [1na yBennyeHmna pecypca Takoro HarpeBaTensa ero HyXHo
MegNeHHO pasorpeBaTb (PpyHKUMA NNaBHOro pasorpesa), a pa3orpeToMy — He AaBaTb OCTbITb
HUXXe HEKOTOPOI TemnepaTypbl.

PABOTA OXNIAQUTENA 200

FNMABA 2. PASAEN 6

B aTom pasgene Bol moxkeTe BblIOpaTh 3aKOH peryampoBaHua ana oxnagutena. OguH BbIXoA,
B Npnbope MOoXKeT ynpaBnaTb HarpeBaTenem, a BTopon —oxnagutenem. MNpu MU perynnposaHum
CKOPOCTM HarpeBa U OXJIaXXA4eHuA cnepyeT caenaTtb COMOCTaBUMbIMU C NMOMOLLBbIO MapameTpa
~CH. Npun M 3aKoHE MOLWHOCTb OxnaguTena peryampyetcs metogom LLUMM.

B Tabnanue 9 npenctaBneHo onucaHMe HaCTPOMKN NapamMeTpoB paboTbl oxnagutens

==
'
o
'-

Tabnuua 9 — Hactpolika napameTpoB paboTbl oxfaantens.

Mapametp 3HauyeHue KommeHTapuu

C.LEr Pl d MWL 3aKoH peryainposaHua

3aKOH perynmpoBaHusa onof MO3MLMOHHbIV 3aKOH peryiMpoBaHua

rCh ord.! po CoOTHOLIEHME MOLLHOCTEN, MOAaBaeMbIX Ha HarpesaTesb U
10.0 oxnagutenb npw MANL,

C.PLS or2 no b00 c | Nepuoa LM

17
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BbIK/TIOMEHUE PETYIMPOBAHUA :_- :: r~

FNABA 2. PASAEN 7

MHorpaa 6biBaeT ya06HO BbIKNHOYNUTL PEryinpoBaHue, He BbiKatoYaa npubop, M NpoaoaKaTh
HabnAaTb 32 USMEHEHWEM TeMNePaTypbl. ITO MOXKHO AeNaTtbh, He BXOAA B PEXKMUM HACTPOMKK
npubopa. Mpucsonte napameTtpy L _c 3HayeHune YES. Mocne aToro, B OCHOBHOM perkmnme paboTbl
B pa3aene SEE nossutca napametp LErL, c NOMOLLBIO KOTOPOro MOXHO BKHOYATb U BbIK/HOYATb
perynuposanue (On/OFF).

B Tabauue 10 npeacTaBNeHO OMMCaHME HACTPOMKU  BKAKOYEHUA U BbIKAHOYEHUS
perynmpoBaHms.

Tabnnuya 10 — BKAoYeHMe perympoBaHus.

Mapametp 3HayeHue KommeHTapuu

[_c YES unnno | Boibepute YES gns BrknoueHns goctyna B pasgene S5EE

[EMCTBUA NPUBOPA MPU OBPbIBE AATYMKA CRFEE
FMABA 2. PASAEN 8 2_Pg

Mpu obpbiBEe TepMonapbl UIN TEPMOMETPA CONPOTUBAEHUA UM KOPOTKOM 3aMbIKaHWUU
TEPMOMETPA COMNPOTMUBAEHUS, MO YMOJIYAHUIO, NPUOOP BbIKAKOYAET HArpeBaTesb U BKAKOYaeT
oxnaautens. MHorga, ANA OTBETCTBEHHbIX TEXHONOTMMYECKUX MPOLLECCOB, pasymMHO 3a4aTb
HEKOTOpPYI0 MOLLHOCTb Ha HarpesaTesie, He A0MYCKAOLLYO OCTbIBAHWUS YCTAHOBKM.

B Tabnvnue 11 npeacraBieHoO onucaHMe HacCTPOMKKM Nnpubopa npu obpbiBe AaTYMKa.

Tabnnuya 11 — Hactpolika npubopa npu obpbiBe AaTUMKa.

Mapametp 3Ha4yeHue KommeHTapuu

SbH or | go 100 % MoLwHOCTb, BbIBOAMMAA HA HarpesaTe/ib Npu obpbiBe faTymKa

YnpasneHue npu MU perynnposaHunm

HarpesaTtesnem npu OFF Mpu obpbiBe AaTUMKa HarpesBaTe b BblIKAOYaeTCA

obpbiBe faTUMKA On Mpwn 06pbiBE AATYMKA NPU ABYXMNO3ULNOHHOM PerynpoBaHmnm
HarpesaTe/ib BKAOYaeTcA

S5b.0 ot - I o - 100 % MoLWHOCTb, BbIBOAMMAA Ha OXNaauTenb npu 0bpbiBe AaTYMKa Npu

YnpasneHue NNA perynnposaHmnu

oxnagutenem npu OFF Mpu 0bpbiBE AaTYMKaA OXaAUTENDb BbIKAHOYAETCS

0bpbiBE fATUMKA On Mpwn 06pbiBE AATYMKA NPU ABYXMNO3ULNMOHHOM pPeryinpoBaHum
oxnaguTenb BKAOYAeTCA

3.3 ABAPUIUHAA CUTHAZTU3ALMA

B aTol rnaBe paccmaTpuBaAeTCA HACTPOMKaA Tpex npoduner aBapuMHOMU CUTHANU3ALUN.
MpegnonaraeTtcs, 4To BCce OHWM ByayT Ha3HayeHbl HAa pas3Hble BbIXOAHble pene. [Ona Kaxzaown
«aBapumM» yCTaHAB/IMBAETCA CBOA NpenesibHaA TemnepaTtypa (aBapuiHaa ycTaBka). Hanpumep,
OAHO penie, C HAMMEHbLUEN YCTaBKOM, MOXKET BblAaBaTb NpeaynpeauTeNbHy0 CUTHANN3aLMIo,
BTOpOE — C NpeaenbHO A0MNYyCTUMOM YCTAaBKOM BblAACT BTOPYH aBapUMHYIO CUTHANM3aLMIO, TPETbE
— C YCTaBKOW, NpeBblllaloWwen npeaenbHo 40NyCTUMYO, MOXKET OTKAKUNTL peryanposaHue. Mnan,
HanpUMep, MOXHO Ha3HAYNTb NPeABaAPUTENIbHYIO M aBAaPUIMHYIO CUTHA/IM3aLMIO Ha ABa pesie, a Ha
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TpeTbe — CUrHaNn3aumnio 06 oTKase gatynKka (06pbiB Tepmonapbl, TEPMOMETPA COMPOTUBAEHMA,
KOPOTKOE 3aMblKaHWe TEPMOMETPA CONPOTMUBAEHUA).

MepeBecTy BbIXOAbl B PEXMM aBapPUMHOW CUrHanu3auum cneayet B Mnase 1, Pasgene?.
O4AMHOYHBIN MHAMKATOP «ABapua»
aBaPUMHBIX YC/IOBMM HE3aBUCUMO OT BbIOOpPa aBapMMHOTO BbIXOAa.

OaHOBPEMEHHO MOXHO BblbpaTh TPU TMMNA aBapuUM — OAMH NO TemnepaType, BTOPOM Mo
HEUCNPABHOCTM AaTyMKa, TPeTUM — NO He3aMKHYTOCTU (obpbiBY) KOHTYpa peryavpoBaHuA.
ABapuiMHaa CUrHanM3auma NOABUTCA NPU IOBOM U3 3TUX COBBLITUNA.

Mpn o06pbiBE KOHTYpa PEeryiMpoBaHMA Ha HUKHEM MWHAMKATOPE BMECTO YCTaBKMu
oTobpasutca Haanucob L bA. YTobbl CHATb aBapUNHYIO CUTHANM3ALMIO U BbIKIHOYNTL CPabOoTaBLLNIM
BbIXOZ, HAXXMMUTE KHOMKY A.

Ha ﬂEpEAHeVI naHeaAn 3aropaetca npwm BbINOJIHEHUU

MEPBbINA NPO®U/Ib ABAPUUHOWN CUTHANU3ZALIUU
FNABA 3. PA3AEN 1

-
4
'-

-
an

[N}
=

B T1abnuue 12 npeacTtaBAeHO oOMNMCaHME HACTPOMKM NepBOro npodmns aBapuUMHOMU

CUrHaNu3aumu.

Tabnuua 12 — Hactpolika nepsBoro npoduia aBapuiiHom curHanmsaumu.

Mapametp 3Ha4yeHue KommeHTapuu
AEYP HI ABapusa 1 peructpupyeTca, ecnv nsmepeHHasa temnepatypa T
- BbllLe aBapuUiMHOM ycTaBKku AL: T>AL
Tun aBapun 1 | ABapua 1 pernctpupyertca, ecnm usmepeHHaa Temnepatypa T
no remnepatype -0 HUXKe aBapuMHOM ycTaBkn AL: T<AL
d_HI ABapusa 1 peructpupyeTca, ecnm nsmepeHHasa temnepatypa T
- BbllLe YCTaBKM perynnpoBaHma SP Ha sennunHy AL: T>SP+AL
ABapwua 1 peructpupyertca, ecam nusmepeHHasa temnepatypa T
d-lLo HUXKe yCTaBKu peryamposaHua SP Ha BeanunHy AL: T<SP-AL
ABapwua 1 pernctpupyertca, ecam nusmepeHHasa temnepatypa T
BbIXOAWUT 3a npenesibl 30Hbl OKON0 YCTAaBKM peryanposaHua SP.
bnd LLnpwHa 30HbI onpeaenaeTca Be/IMYNHON aBapPUIMHOM YCTaBKK
AL. To ecTb — Npu BbINOAHEHMN 1OOOrO U3 ycioBuin: T>SP+AL
mnm T<SP-AL
nontE ABapua 1 no TemnepaType He NCnosb3yeTca
AL ot -200 pno 2500°C | ABapuitHas ycTaBKa
5.b.A On CurHanmnsauma oTKkasa gaTynKa BKAOYEeHa
Curnanmsauma
OTKa3a AaTyMKa OFF CurHanmsauma oTKasa AaTymKa He MCNONb3YyeTCA
L.b.A On CurHanusauma no obpbIBY KOHTYPA BKAOYEHA
CurHanmsauusa
06pbiBa KOHTYpa OFF CurHanmsaumsa no obpbIiBy KOHTYpa He UCNob3yeTcs
perynMpoBaHuma
A.Out -E_ Mpw aBapuu 1 BbIXOA, BKAOYaeTCA
Pexxnum paboTbl
BbIXOAA -d- Mpu aBapuu 1 BbIXxoA BbIKAOYaETCA

Mpn BblIbOpE pexmma paboTbl aBapUMHOrO Bbixoda, 06paTUTE BHMMAHMUE, YTO TEPMMUH
«BbIX0O4, BKOYAETCA» ANA pesie 0603HAYaEeT, YTo Ha 0OMOTKY pene nogaértca HanpaxeHue (- E -
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— energized). Takum 06pasom, NpU aBapMmM HOPMASIbHO PA3OMKHYTble KOHTAKTbl 3aMbIKatOTCA,
HOPMa/IbHO 3aMKHYTbl€ Pa3MblKatOTCA.

Mpu ncnonb3oBaHuM pexmuma d Ha OBMOTKY pene cpasy nocsie BKAKOYEHMA Npubopa
noaaérca HanpsaxeHue. MNpU HACTyNAEHMM YCNOBMA aBapuM — C KaTyWKKW pene HanpsaKeHue
cHuUmaeTca (-d- — deenergized). Mpun 3TOM HOPMa/IbHO PA30OMKHYTblE KOHTaKTbl Pa3MblKatoTCA,
HOPMAa/IbHO 3aMKHYTbl€ 3aMbIKaOTCA.

BTOPOM MPO®U/Ib ABAPUIAHOM CUTHANTU3ALUN Rl -2
[NABA 3. PA3LEN 2

B T1abnunue 13 npeactaBNeHO OMUCAHME HACTPOMKWM BTOPOro npoduas aBapuUMHOWM

CUIHaNM3aumu.

Tabnnuya 13 — Hactpolika BToporo npoduaa aBapmMmnHOM CUrHaAM3aumu.

Mapametp 3HayeHue KommeHTapuu
RC.EP Hi ABapwus 2 perncTpupyeTca, ecim n3mepeHHas Temnepatypa T
- BbllLe aBapuinHOM ycTaBku AL.2: T>AL.2
Tvn aBapuu 2 | ABapuAa 2 perncTpupyerca, ecnam uamepeHHaa tTemnepatypa T
no Temnepartype --0- HUXKe aBapuiHOM ycTaBkm AL.2: T<AL.2
JHI ABapwus 2 perncTpupyeTca, ecim n3amepeHHas Temnepatypa T
- BbllLle YCTaBKM peryinposaHma SP Ha sennunHy AL.2: T>SP+AL.2
dlo ABapua 2 perncTpmpyeTcs, eciv UsmepeHHas Temnepatypa T
- HUXKe YyCTaBKU peryampoBaHma SP Ha BennumnHy AL.2: T<SP-AL.2
ABapwus 2 perncTpupyeTca, ecim n3amepeHHas Temnepatypa T
BbIXOAMT 3a Npesenbl 30Hbl OKO0 YCTaBKMU peryanposaHus SP.
bnd LWnpurHa 30HbI onpeaenseTca Be/IMYNHOM aBapUMHOM YCTaBKM
AL.2. To ecTb — Npu BbINOAHEHMN NOOOrO N3 YCAOBWUIA:
T>SP+AL.2 unn T<SP-AL.2
nonE ABapwusa 2 no TemnepaType He UCnob3yeTca
AL.2 ot -200 pno 2500°C | AsapuitHas ycTaBKa 2
5b.2 On CUrHanM3aumMa OTKasa AaTYMKA BKIKOYEHA
CurHanmsauua
OFF CUrHanM3auma oTKasa AaTYMKA HE UCNONb3YeTCS
OTKa3a faTyumKa
Lb.g On CurHanusauma no obpbIBY KOHTYPA BKAOYEHA
Curnanmsauma
obpbiBa KOHTYpa OFF CurHanmnsauma no obpbIBY KOHTYPa HE UCMOJIb3yeTcs
peryanpoBaHua
R2.0u _E_ Mpw aBapun 2 BbIXOA, BKAKOYAETCA
Pexxnum paboTbl
BbIXOA2 -d_ Mpw aBapun 2 BbIXOA, BbIKAOYAETCA
TPETUA NPO®U/Ib ABAPUMHON CUTHAZTU3ALIUU Rl -3
FMABA 3. PASAEN 3 3 _FP3

B Tabnuue 14 npeacTaBNeHO OMNUCAaHWE HACTPOMKKM TpeTbero npoduns aBapUNHOM

CUTHaNn3auunun.
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Tabnnua 14 — Hactpolika TpeTbero npodunsa aBapuinHOM CUrHaNM3aumm.

Mapametp 3Ha4yeHue KommeHTapuu
AJ.EP Hi ABapua 3 perncTpmpyeTcs, ecnm namepeHHas
T Temnepartypa T Bbille aBapuinHoM yctasku AL.3: T>AL.3
Tvn aBapuu 3 [ ABapua 3 perucTpupyertcs, ecam usmepeHHas
no remnepaTtype -0 TemnepaTtypa T HUXKe aBapuinHOM ycTaBku AL.3: T<AL.3
ABapua 3 perncTpmpyeTcs, ecim nsmepeHHas
d_Hl TemnepaTtypa T Bbile YCTaBKU peryampoBaHus SP Ha

BennyunHy AL.3: T>SP+AL.3

ABapua 3 perncTtpupyerca, ecam nsmepeHHasn
d-Lo Temnepartypa T HUXKe YyCTaBKM peryampoBaHus SP Ha
BennynHy AL.3: T<SP-AL.3

ABapusa 3 perucTpumpyeTca, ecCan namepeHHas
Temnepatypa T BbIXOAUT 33 Npesenbl 30Hbl OKO/0
yCTaBKM perynnpoBaHus SP. LLinprHa 30HbI onpeaensetca

bnd . . .
BE/IMYMHOM aBapUMNHOM ycTaBku AL.3. To ecTb — npu
BbINO/IHEHMM Nt06Oro m3 ycnosuin: T>SP+AL.3 nnm T<SP-
AL3
nonE ABapua 3 no TemnepaType He Ucnosb3yeTca
AL .3 ot - 200 po 2500°C | ABapuiiHas ycTaBKa 3
5b.3 On CurHanmnsauma oTkasa AaTyMKa BKAOYEHa
CurHanmsauma oTkasa
OFF CurHanusauma oTkasa AaTymKa He UCnob3yeTca
AaTymKa
Lb.d On CurHanusauma no obpbIBY KOHTYPA BKIOYEHA
CurHanusauyma obpbisa
OFF CurHanusauma no obpbIBY KOHTYPA He MCNONb3yeTcA
KOHTYypa perympoBaHus
R3.0u _E_ Mpu aBapun 3 BbIXOA, BKAKOYAETCA
Pexknm paboTbl BbIXx0AA -d.- Mpw aBapuu 3 BbIXOA, BbIKJOYaETCA

AOMNONHEHMUE ANA NEPBOV ABAPUAHOWM CUTHANIU3ALINK Rl R4
[NIABA 3. PA3AEN 4 7 Py

[Ona Toro u4Tobbl M3-3a CAyYalHbIX OLWWMOOK WM3MepeHUs, BbI3BAHHbIX, Hanpumep,
3NEKTPOMArHUTHBIMM NOMexaMu, He cpaboTana aBapuiMHAA CUrHANM3AUMA, MOXKHO BKIHOYUTb
3aepKKy. CUrHanM3aumsa BKAKYNUTCA, EC/IU YCIOBUE aBAPUMN BbINONHAETCA B TEYEHUE 3a4aHHOTO
No/ib30BaTeNIEM BPEMEHMW.

BAOKMpPOBKA CUrHaNM3auuMm No TemnepaType AeNCTBYET Npu NepBoM BKAOYEHUU Npnbopa,
Korga TemnepaTtypa MoXKeT cpa3y OKa3aTbCA B aBapUMHON 30He.

B Tabnuue 15 npeacraBneHo onncaHMe HACTPOMKWU AOMNOAHEHUA AN NEePBOM aBapPUNHOM

CUTHaNnU3auunn.
Tabnuua 15 — Hactpoika AonosiHeHMA ANA NepBOM aBapUIMHON CUrHanM3aumu.
Mapametp 3HaueHue KommeHTapuu
A.RYS ot I°Cpo250°C .
£F FMcTepesnc nepeKknoyeHmna aBapmuinHoOro Bbixoaa
o
A_t
ot 00 mnu O | cek CUrHanMsaums BKIKOYAETCA, €CIM aBapusA COXpaHsAeTcs B
Bpemsa 3apeprku
n0 04 mun 00 cek TeYeHMe 3alaHHOro BpemeHu
BK/ItOYEHMA aBapun 1
A.lac YES — 6nokupoBaTh ABapuiiHana cMrHanmsauma 61o0KupyeTca, ecam npm
no — He 6/10KMpPoBaThb BK/IOYEHUM NpMbOpa TemMnepaTypa cpasy OKasblBaeTcA B

21
w_12K6_v2.9




Bnokuposka asapum 1
no Temnepartype npu
BKAOYEHMN Npubopa

aBapuitHoM 3oHe. CurHanmsauma cpaboTaeT npu
NOBTOPHOM MONaAaHUKN B 30HY aBapum

JOMNONIHEHUE ANA BTOPOU ABAPUMHON CUTHANUSALIUU H
FNABA 3. PA3AEN 5

-

b
[

JU

-

-
-

B Tabnnue 16 npeactaBAeHO onMcaHMe HAaCTPOMKM AOMOAHEHUS AN BTOPOM aBapUMHOM

CUIHaNM3aumu.

Tabnnuya 16 — HacTpolika 4oNoNHEHNA ANA BTOPOM aBapUIMHOM CUTHaNU3aLUuu.

Bpema 3apeprKkun
BKOYEHMA aBapum 2

Mapametp 3HauyeHue KommeHTapuu
A2.hY ot I°Cpo250°C o

oFF lMcTepesnc nepeknoyeHna aBapumnMHOro BbIXoaa
R2_t

ot 00 mun O ! cek
00 04 mun 00 cek

CurHanmnsauma BKIOYaAETCA, eC/n aBapua 2 coxpaHAaeTca
B TeYeHue 3a,aHHOro BpemeHu

R2.Lc

bnokunposKa asapuu 2
no Temnepartype npu
BK/ItOYEHMM Npubopa

YES — 6nokuposath
no — He 6/10KnMpoBaThb

ABapuitHana cMrHanmsaums 2 6aoKupyeTcs, ecam npu
BKNOYEHUW NpubBopa TemnepaTypa Cpasy OKa3biBaeTcA B
aBapuitHoM 3oHe. CurHanmnsauma cpaboTaeT npu
NOBTOPHOM MONAAaHUK B 30HY aBapum

JONONHEHUE ANA TPETbEN ABAPUMHOW CUTHANU3ALUN
FNABA 3. PA3AEN 6

N’
L

U]

o

(L

-

-
-
am

B Tabnnue 17 npeactaB/ieHO ONMCaHME HAaCTPOMKM A0NONAHEHUA ANA TPeTbel aBapuimMHoOn

CUrHanAu3aumu.

Tabnuvua 17 — HacTpoiiKka AONOJIHEHMA ANA TPETbel aBapUMHOMA CUTHAIN3aLUN.

Bpema 3ageprKKu
BKAOYEHMA aBapum 3

Mapamertp 3HauyeHue KommeHTapum
A3.RY ot I°Cpo250°C o
FF vcTepesnc nepeknyeHnsa aBapumMHoOro Bbixoaa
A3_t

ot 00 muu O | cek
00 04 mun 00 cek

CurHanusauma BKAOYaeTCA, ecau aBapuAa 3 COXpaHAeTCA
B Teé4yeHne 3a4aHHOIro BpemeHu

A3.Lc

BnokunposKa aBapun 3
no Temnepartype npu
BKOYEHMN Npubopa

YES - 6nokMpoBaThb
no — He 6/10KMpoBaTbL

ABapuiHana curHanmsaums 3 6aoKMpyeTca, ecam npm
BKtOYEHMM NpMbBOpa TeMmnepaTypa Cpa3y OKA3bIBAETCA B
aBapuitHon 30He. CurHanmsaums cpaboTaeT nNpu
NOBTOPHOM MOMNAAAHUN B 30HY aBapum

3.4 USMEPEHUE

OTOBPAXEHUE TEMNEPATYPbI
FMABA 4. PASAEN 1

PR
mer

B stom pasgene Bbl

MOJKeTe BblOpaTb paspelleHne OoToOpParKeHUss M3MepeHHOM

TemnepaTtypbl U YCTaBKU PeryIMpoBaHua Ha MHAMKaTopax npubopa.
Bbibop pa3spelleHna BAMAET TO/NIbKO Ha OTobOpa)keHWe W3MepeHHOW TemnepaTypbl.
BHyTpeHHee pa3pelueHne aHanoro-umMdposoro npeobpasoBaHMA BCeraa BbICOKOE.

w_12K6_v2.9
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B Tabaunue 18 npeacraBieHO onncaHWe HAaCTPOMKKN OToObpaXKeHna TemnepaTypbl.
Tabnunua 18 — Hactpoiika oTobparkeHusa TemnepaTypbl.

Mapametp 3HauyeHue KommeHTapumu
rESs 1°C Paspewenmne 1°C
g, I°c PaspeweHue 0,1°C
MACLWLUTABUPYEMAA UHOUKALUA :_: M
FMABA 4. PA3AEN 2

[JaHHaA rpynna napameTpoOB HACTPOMKM A[OCTYMHA NPUM  WUCNOMb30OBAHWM OATYMKOB
TemnepaTypbl C BbIXOAOM MO TOKY UK no HanpsaxkeHuto: Ul n, 59rk, Prbl v patunk H...20.
MapameTpbl, oTobparkaemble B AaHHOM rnase, byayT OT/IMYATLCA B 3aBUCMMOCTM OT TMUNA
BbIOPAHHOroO AaTymMKa.

MpY NOAKNIOYEHMWM [ATYMKOB C BbIXOAOM MO TOKY WMAM MO HaNpsxKeHuo npubop
nepecymTbiBaeT 3HAYEHME HAMPAXKEHUA HaA BXOAE B 3HAYEHUE M3MEPAEMOWN BeUYMHbLI. [pwn
NoAKNOYeHUM gaTumKa 4...20 mA npmbop nepecynTbiBaeT 3HAYEHUE HANPAMKEHMA HA BXOAe B
3Ha4YeHue U3mepAemMomn BennUmnHbl. JaTtunk ¢ yHMGULMPOBAHHBIM TOKOBbIM BbIXo4oMm 4...20 mA
noAKAtoYaeTca K Bxoay npmbopa yepes WwyHT 2 Om.

B tabaunue 19 npeacrtaBAeHO onucaHMe rPynnbl NAapamMeTpPoB HACTPOMKM npubopa npwu

MCNOJZIb30BaHUU AaT4YNKA BbIXOA0M MO HAMNPAXKEHUIO.
Tabnnuya 19 — HacTpolika macltabnpoBaHMa MHAMKALUMN.

Mapametp 3HauyeHue KommeHTapuu
U.PnE 0
0.0 o
0.00 Mo3numa fecATUYHON TOYKM Ha MHAMKaTOpe
0.000
ut ot -9.99 mB oo 80.00 mB HanpsaxeHue Ha BXxoae, nepsBas ToUKa
U_E I ot -989 no 9939 NHaMumpyeman BefiMYMHA, NepBas TOYKa
ue ot -9.99 mB oo 80.00 mB Hanps»eHune Ha BXoae, BTOpas TOYKa
U_e2 ot -989 no 9939 NHaMumnpyeman BeiMunHa, BTOpas TOYKa
Ulo ot 0.0 ImB no 20.0 mB unn | HanpsaxeHue Huxe U.Lo npubop BOCNPUHMMAET Kak 06pbIB
OFF JaT4YnKa

MepecyéT (macwTabupoBaHne) NPOM3BOANTCA NO IMHENHOM 3aBUCUMOCTU ANA BXOAa TUNa
U.l n, no KBagpaTUYHOM 3aBUCUMOCTU ANA Bxoaa Tuna Prbl w1 c n3BneyeHMem KBagpaTHOro
KopHA ansa Bxoaa tmna 59r k. JInHua 3agaétca AByMA TOUKaMM.

4 A MokasaHus
MokazaHusa MokasaHus npu6opa
npubopa npubopa

Bropas Bropas
- TouKa TOuKa
L.I-‘I:,:i(t-zo) SRRPRENDR SN, Sy oo U_t:' v ‘

g
)
Lt
M
@
=
o
°
)
]

MepBas

Lok (t.04) " i

~" Nepsas
| TouKa

> >

T [ BxoaHoit "t [ onu;oﬁ [ 1 onp;oﬁ
- '(4MA) L (ZOMA) curHan U He o urman o ML uran

Uin (4_20) PrbL Sqrt

PucyHok 10 — paghuku 3asucumocmu noKasaHuli npubopa om 8xo0HO20 CU2HAAA NPU UCMOAb308AHUU
exo0a muna U.in, PrbL, Sqrt u damuyuka 4...20
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B Ttabnanue 20 npeactaBneHo onMCaHWEe FPynnbl NapamMeTpoB HACTPOWKKU npubopa npu
MCMNONIb30BaHUUM AATYUKA C TOKOBbIM BbiIxoaom 4 ... 20 mA.

Tabnumua 20 — HacTpoiika npubopa npu MCNONb30BaHUKN AaTYMKA C TOKOBLIM BbiXx0AoM 4...20 MA.

Mapametp 3HauyeHue KommeHTapum
U.Pnt 0
0.0 .

0.00 Mo3nuns AecATUYHON TOYKM Ha MHAMKATOpe

0.000
E_O4 ot -999 po939399 NHanumpyemas BeNMYnHA, COOTBETCTBYIOLLASA 3HAYEHUIO TOKa 4 MA
E_20 ot -999 po93999 NHaMumMpyeman BefiMunHa, COOTBETCTBYHOLLLANA 3HAaYEeHMIo TOKa 20

MA
Jlo ot0.0! mA poH.00 mA
v OFF Tok Huxe J.L o npnbop BocnpuHMMaET Kak 06pbiB AaTYMKa

D'
=
=

KOMMNEHCALUA TEMMNEPATYPbI XO/1I0OAHOIO CMNAA _,'

FMABA 4. PASAEN 3

Mpwn U3MepeHnn TemnepaTypbl C NTOMOLLbIO TepMONapbl NPUHBOP aBTOMaTUUYECKU YYUTbIBAET
TemnepaTypy xonoaHoro cnas. B Tabnauue 21 npeacraBieHo onMcaHMe HAaCTPOMKM KOMNEeHcaumnm
TemnepaTtypbl X0/I04HOTO cras.

Tabnunua 21 — Hactpoiika KomneHcaumMmn TemnepaTypbl X0N04HOMo cnas.

Mapametp 3HauyeHue KommeHTapuu

C.Jul. Auto ABTOMaTUYECKasAs KOMMEeHcauusa TemnepaTypbl X0104HOro
KomneHcauyma cnas

TemnepaTypbl HRAd Py4yHas ycTaHOBKa TemnepaTypbl X0/I04HOrO cnas
Xono4Horo cnas OFF KomneHcauua BbiKAtOYEeHa

EL.J ot - !0 po !00°C TemnepaTypa X0N104HOrO Cnas NpPU Py4HOM yCTaHOBKe

KomneHcauuio TemnepaTypbl XOJIOAHOrO cnad HeobXoAMMO OTKAKUYUTL Ha Bpems
npoBeAeHUA METPO/IOrMYecKom NnoBepku. Mpun aTom TemnepaTypa XoN04HOro cnasa NPUHUMaeTCs
3a 0°C.

B HeKOTOpbIX C/Ay4Yasx 3HayeHMe TemnepaTypbl XON04HOro cnaa Tpebyerca 3apasBaTb
BPYYHYIO, HanNnpumep, Koraa Xo/104Hble cnav NOMeLLEHbI B Cpely C U3BECTHOM TemnepaTypoit. 9T1o
MOXeT ObiTb Tawowmii nen (0°C) Manm KoNoAKa XONOAHbIX CcCnaes, TemnepaTtypa KOTOpOoW
KOHTponupyetca. B aTom cnyyae cnepyer BblOpaTb PeXMM PY4YHOM YCTAHOBKU U 3a4aTb
TemnepaTypy Xo0a04HOro cnas.

KOPPEKTUPOBKA NMOKA3AHUIA OATYUKA _:, F

FMABA 4. PASAEN 4

®dyHKUMA BBEAEHWUS NMOMPABKM K M3MmepeHuam. B Tabnuue 22 npeactaBneHo onucaHue
KOPPEKTUPOBKUN NMOKa3aHUI AaTumKa.

-
-

—
=
-

'-

Tabnvua 22 — KoppeKTMpoBKa NOKasaHUMN AaTumKa.

Mapametp 3HauyeHue KommeHTapuu

LALb On BKNOUNTb KOPPEKTUPOBKY NOKa3aHMUI

KoppeKkTnpoBKa OFF BbIKNHOUUTb KOPPEKTUPOBKY MNOKa3aHMi
24
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-A_ ot-99. 9 no CABUr XapaKTepPUCTUKM B rpagycax
999.9°C
_b_ ot-0.989 no KoadduumeHnT, 3aaatolmin NonpaBKy K HAKAOHY rpaayMpoBOYHOM
0.999 XapaKTepUCTUKMK

Hanpumep, no TeEXHNYECKMM NPUYMHAM AATYMK TEMNEPATYPbl HE MOXKET ObITb YCTAHOBNEH
B 33a4aHHOM TO4YKe, a npenBapuTe/ibHble U3MEPEHMA NOKA3anu, YTO B TOM TO4YKe, rae AaTymK
YCTaHOBNEH, TemnepaTtypa otinvaetca Ha 50°C. 9Ta pyHKLMA NO3BONAET BBOAMTb MONPABKY BMAaA:
T = Tusm + bTusm+A, roe T - MHAUUMPYEMaA TemnepaTtypa, Tudm- namepeHHaa npubopom
TemnepaTtypa, A— CABUI XapaKTEPUCTUKN B rpagycax, b- kosddpuumneHT, 3agarowmin nonpasky K
HaK/JOHY rpaAyMpoOBOYHOMN XapaKTepucTukm (Hanpumep, b = 0,002 cooTBeTcTBYET NOMNpPaBKe B 2
rpagyca Ha Kaxaple 1000 rpagycoB M3mepeHHoM TemnepaTypbl).

LUDPOBOUN ®UNBLTP e L

FMABA 4. PASAEN 5

Mpubop ocHaweH undpoBbIM GUABTPOM ANA YMEHbLIEHUA OLWWOBOK M3MepeHus,
BbI3BAHHbIX MHAYCTPUANbHbIMU Nomexamn. OPUNbTP CHUMKAET CKOPOCTb OTKAMKA nNpubopa Ha
M3MeHeHne TemnepaTypbl.

B Tabaunue 23 npeacrtaBiieHO onMcaHWe HaCTPOMKKN LMdpPoBOro pmabTpa.

Tabnunua 23 — Hactpolika undpoBoro punbtpa.

Mapametp 3HauyeHue KommeHTapuu
FILE ot ! no 2l cek. Bpems ¢ounbTpaumm
OFF ®nnbTp BbIKNKOYEH
PEXXMM NOACTPOMKM Ro ra
FMABA 4. PA3AEN1 6 Y PE

ITOT PEKUM HY)KEH B TOM C/ly4ae, ec/iv Bbl NOAKAOUMAM TEPMOMETP CONPOTUBAEHUA U He
3HaeTe ero conpotusneHne npu 0°C. MomecTute TEepMOMETP COMPOTUB/EHMA B cpeay,
TemnepaTtypa KOTOpOM WU3MepAeTcs TepMOMETPOM. Ha BepxHem wWHAMKaTope npubopa
oTobparkaeTca M3MepeHHas TemnepaTypa, Ha HUXKHEM — 3HauyeHue conpoTtusneHua npu 0°C.
M3meHAs KHOMKaMW V U A 3HA4YeHWe COMNpoTMBAEHUA, AobenTecb NpPaBW/IbHbIX MOKA3aHWUM
TemnepaTypbl, COBNaAaOLWUX C TEPMOMETPOM.

MHOPAKPACHbIE AATYUKU TEMNEPATYPbI ,'.,-,
FMABA 4. PASAEN 7 yoPT

K Bxoay npubopa moxeT 6bITb NoAKNOYEH MHpPaKpacHbIM gatunk ThermalertCl (Raytec)
AN ANCTAaHLMOHHOIO U3MepeHns TemnepaTypbl 06bekTa.

[nAa HeKOTOPbIX 06 bEKTOB HYXKHO YCTAHOBUTb KOIPPUUMEHT N3nyvaTelbHOM CNOCOHOHOCTH
- cTeneHb YepHOoTbl. [l abCONOTHO YEePHOro Tena 3TOT NapameTp pasBeH 1, Ans 3epKanbHoro - 0.

B tabnunue 24 npeactaBneHo onmMcaHWe HAacTPOMKN MHPPAKPACHOTO AaTYMKa TEMMepaTypbl.
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Tabnnua 24 — Hactpoiika MHpaKpacHOro gatynka TemnepaTtypbl.

Mapametp 3HauyeHue KommeHTapuu

_bL_ Ot0.30 po .00 | CreneHb 4yepHOTbI

3.5 PYMHOE YNPABNEHUE MOLWHOCTbIO

PEXXMM PYYHOTO YNPABAEHUA MOLLHOCTbIO HE A A

FMABA 5. PASAEN 1

MpucsoiiTe napameTpy LEr 3HaueHne HAnd — pyyHoe ynpaBneHue n HaxkmuTe =.

B aTOM pexkmme Ha BepXHEM MHAMKATOpe OoTobparkaeTca M3MepeHHAa TemnepaTypa, a Ha
HUXHEM - MOLLIHOCTb B NPOLEHTax, ecan yctaHosneH MWL 3akoH peryanposaHua nam On/OFF-
npu ABYXMNO3ULUMOHHOM peryanmposaHuun. Tpebyemoe 3HayeHME MOLLHOCTM YCTaHaB/AMBAETCA
KHOMKaMM Vv n A.

OnAa Bo3BpaTa B peXmMmM aBTOMATUYECKOro peryJimpoBaHUA OLHOBPEMEHHO HaxKmuTte
KHonku O m =.

Mpumeyarue: Ecau 3Ha4YeHUe ycMABKU MeHbWe U3MEPEHHO20 3HAYeHUS, MO MOWHOCMb He
8blsoOUMCHA.

3.6 UHOMKALMA

PEXXUM UHANKALIUK I-4F

FMABA 6. PASAEN 1

Ha wuHAMKaTopbl npubopa MOryT BbIBOAUTLCA C/eAyiolne BeNUUYUHbI: U3MepeHHan
TemnepaTtypa, YCTaBKa pPeryaMpoBaHuA, HeBfA3Ka peryanmposaHuMa (pa3sHOCTb  TeKyuien
TemnepaTtypbl U YCTaBKM), MOLWHOCTb. OBbIYHbIN PEXUM MHOMKALMU - USMEPEHHAn TeMmnepaTypa
M yCTaBKa peryampoBaHus.

B Tabnuue 25 npeacTaBieHO ONMCAHNE HAaCTPOMKKN peXMMa MHANKALMMN.

-
e
-

e

Tabnumua 25 — HacTpoiKa pernma MHANKaumm.

Mapamertp 3HaueHue KommeHTapum

IndlU - NHANKaUMA TEKYLLEN TeEMNepaTypbl
BepxHUi MHANKaTOpP £ -5P PasHOCTb TEKYLLLEN TeMNePATYPbl U YCTAaBKU
Ind.d _5P_ NHAMKaumMA yCTaBKM

HWKHWIA MHAMKATOP _P_ MHAMKaUMA MOLWHOCTU

Mpw HacTponke MNUL, perynatopa 6biBaeT nose3Ho HabagaTb HA MHAMKATOPAX HEBA3KY
PEeryMpoBaHMA M MOLWHOCTb. [locne BbiKAoYeHMA Npubop Bcerga Bo3BpalwaeTca B 0OblYHbIN
PEXUM UHANKALMMN.

OANHOYHbIE UHOUKATOPDI i_'l'

FNMABA 6. PASAEN 2

Bbibepute Hanbonee yaobHbIM pexknum paboTbl UHANKATOPOB. B Tabanue 26 npeacraBneHo
OonMcaHMe HaCTPOMKM OANHOUYHbIX NHANKATOPOB.
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Tabnunua 26 — HacTpolika 0g4MHOYHbIX MHANKATOPOB.

Mapametp 3HauyeHune | KommeHTapumu
L.cktr P.out MHaMKaTop oTobpaskaeT coCTosHMEe BbixoAa Npubopa: ropuTt, Koraa BbIXOA
BK/IIOYEH U HE TOPUT, KOrAa BbIXO4, BbIKOYEH
onoF NHAMKaTop roput HenpepbIBHO NPU MOLLHOCTU, OTANYHOW OT 0% 1 He ropuT nNpwm
HY/J1IEBOMN MOLLHOCTH
OFF MNHOMKaTOPbl HArpeB» U «OXNAXKAEHMUEY BbIK/OYEHbI
3.7 TAUMEP
HACTPOKA TAMMEPA ENE -

FMABA 7 PASAEN 1

Kak paboTaTb ¢ Taimepom

B paspene «Tanmep» BbibepuTe pexknum paboTbl Talimepa. Pexkxumbl Hnd.2, Hnd.3, Ach.2
(C BbIK/IIOYEHUEM/BKNIOYEHMEM PETYIMPOBAHMA) MOXKHO MCMOb30BaTb, HE Ha3HaYas BbIXxo4a AN
Tanmepa. Ecam Heobxoaum BbIXo4 TanMmepa, KOTOPbIN cpaboTaeT MO OKOHYAHMIO OTCYETA, TO
yctaHoBuTe B [naBe 1, Pasgene 2 Ha HYXHOM Bbixode 3HayeHue _Er_ (Bbixog Talimepa). Mpu
HeobXo0AMMOCTN HACTPOMTE OCTa/ibHble NapameTpbl. BepHUTECb B OCHOBHOM peXxum paboTbl. B
OCHOBHOM peXKnme paboTbl NnoaBuTcsa pasaen SEE, B KOTOpom ycTaHaBAMBaETCA BpeMs Tanmepa.

B Tabnunuye 27 npenctaBneHo onucaHMe HaCTPOMKK Tanmepa.

Tabnnuya 27 — Hactpolika Taiimepa.

Mapametp 3HauyeHue KommeHTapuu
E.EYP 3anyck Talimepa Bpy4YHyto. [T0 OKOHYaHUM OTCYETA BKJIIOYUTCA BbIXO,
Pexxmm paboTbl find. | Tanmepa
Taiimepa Tanmep c BbIKNKOYEHWEM pPerynpoBaHumaA. 3anyck Tanmepa BPYUHYHo.
Hnd.2 Mpw 3anycKe BKAOYaETCA peryaimpoBaHme. [0 OKOHYaHUKM oTcyeTa
BbIK/IOYMTCA PEryIMpoBaHNE U BKAKOYUTCA BbIXOA Talimepa
Talimep € BKNOYEHMEM PETYANPOBAHMA. 3aNyCK TakMepa BPYUHYIO.
Hnd.3 Mpw 3anycKe BbIKAOYAETCA peryanposBaHune. Mo OKOHYaHUK OTcYeTa
BK/IIOYUTCA PEryIMpOBaHME U BbIXog Talmepa
Ach. | ABTOMATMYECKMI 3aNyCK TaMMepa No AOCTUNKEHUM YCTAaBKU
perynvMpoBaHusA. [0 OKOHYaHUKM OTCYETa BKIHOYUTCS BbIXOA, Taimepa
Talimep C BbIK/HOYEHNEM PETYIMPOBaHUA. 3aNycK Talimepa no
Ach.2 AOCTUXKEHUW YCTaBKM TemnepaTypbl. [py 3anycke BKAOYaeTcA
perynvpoBaHue. [0 OKOHYAHUKM OTCYETA BbIKAKOYUTCA
PerynMpoBaHue 1 BKIOUYUTCA BbIXOA, Taimepa
OFF Talimep BbIKAOYEH
E_SL _ I Pexkum oTobparkeHMe BpeMEHU OTcYeTa — Yacbl U MUHYTbI
OTobpakeHue -c- Pexknm oTobpaxkeHne BpeMeHu oTcHeTa — Yacbl U MUHYTbI
E_Er Bpemsa oTcyeTa Talimepa (ycTaBKa Taimepa):
YcTaBKa ot 00:0 1 no 99:59 | ot 00 muH 01 cek A0 99 MUH 59 ceK - B pexkume 2
Tanmepa o1 00 yac 01 munH o 99 yac 59 muH- B pexkmme 1
Ehr YCcTaHOBKa Nopora MoXeT NoHagobutbcs B pexkumax Ach. { nAch.2
Mopor 3anycka ot no 100°C npv NUA peryanposaHunn. Talimep 3anyCcTUTCA, HE AOCTMUIan YCTaBKU
Talimepa Ha BeAN4YMHY nopora khr
E.Ouk -d_ Mo OKOHYaHMK OTCYeTa BbIXOA, BKAOYAETCA
-E_ Mo OKOHYaHMK OTCYeTa BbIXOA, BbIK/HOYaETCA
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3anycK Taumepa Bpy4Hyto

B ocHoBHOM pexnme paboTbl, HA*KMUTE KHOMKY = ANA TOro, 4tobbl 3anycTUTb Talimep.
3aropuTca OAMHOYHbLIA MHAMKATOP «Taimep». Ha HUMXKHEM MWHOMKATOpPE BMECTO YCTaBKM
NOSABUTCA OTCYET Talimepa (Bpemsa), a TOYKa Ha HUXKHEM MHANKATOPE HAYHET MUTaTb. ITO 3HAYMT,
YyTO Talmep 3anyLleH, oTcYeT MAET, N0 OKOHYAHMKM OTCYeTa BpeMeHU cpaboTaeT BblOpPaHHbIN
BbIx04,. 1A TOro Ytobbl BbIKNOYUTL TAaKMEP M BbIXOA TalkMepa, HaXKMUTE KHOMKY =.

Ecnn B HasHauyeHMe AMCKPETHOro Bxoda BblbpaH «3anyck Talimepa», a NoAaKaAt4aemoe
YCTPOMCTBO «Tymbaep», TO 3anycK U cbpoc Tallmepa BO3IMOKEH TO/IbKO C MOMOLLbI ANCKPETHOTO
BXOAa.

Ecnv B HasHauyeHWe AMCKPETHOro BXoAa BblOpaH «3anyck Talimepa», a NoAKAOYaemoe
YCTPOMCTBO «KHOMKa», TO 3amyCK U cOpoc Talimepa BO3MOMKEH C MOMOLLbID KHOMKU = U
AVNCKPETHOro BxoAa.

ABTOMAaTUYECKMUI1 3anyCK Taimepa

Ha)kmuTe KHOMKY Z AnA TOro, Ytobbl aKTMBMPOBATb Talmep. 3aropuTcA OAMHOYHbIN
NHAMKaTop «Tanmep». Ha HUKHEM MHAMKATOPE BMECTO YCTaBKU NOABUTCA BPEMA Talimepa, HO
TOYKa MuUraTb He byaeT. 3TO 3HAYMT, YTO TalMep aKTMBMPOBAH, a OTCYET HAYHEeTCA, Koraa
TemnepaTtypa AOCTUTHET YyCTaBKM. [0 OKOHYaHMWM OTCYeTa BpemMeHu cpaboTaeT BblOpPaHHbIN
BbIX0O4,. [11A TOro 4toObl BbIKNOYMUTb TAMMEP M BbIXOA TaMepa, HAXKMUTE KHOMKY =.

Ecnn B Ha3HayeHMe OMCKPETHOro Bxoga BblbpaH «3anyck Talmepa», a NogKatovaemoe
YCTPOMCTBO «Tymbaep», TO 3anycK U cOpoc Talmepa BO3IMOKEH TO/IbKO C MOMOLLLbIO ANCKPETHOTO
BXOZAa.

Ecnn B HasHauyeHMe AMCKPETHOro Bxoda BblbpaH «3anyck Talimepa», a NoAaKat4aemoe
YCTPOMCTBO «KHOMKa», TO 3amnyCck W cOpoc Talimepa BO3MOMKEH C MOMOLLBbD KHOMKU = U
AVUCKPETHOro Bxoaa.

Ha pucyHke 11 npeactaBieH BHEWHWM BUA Npubopa ¢ BKAOYEHHbIM Talimepom, obpaTtute
BHUMAHMeE, ecnu Bbl BKAOYNAM TaUMepP, Ha3HAYEHNE NHAMKATOPOB U3MEHUTCS.

TepMopar
N3mepeHHasa TemnepaTtypa
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(] Bpems oTcuyeTa TaitMepa
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PucyHok 11 - BHewHuli 8ud npubopa ¢ 8KA0YeHHbIM malimepom

Kak usmeHutb Bpemsa oTcYETa Tarimepa

KpaTkoBpemeHHO Haxmute u otnyctute KHonky (1. Bbl nonaaete B pa3aen SEE. 3apalite
3HayeHWe napametpa E_Er — Bpema oTcuérta Tanmmepa. Haxkmute 0 n = gna Toro, utobbl
BEPHYTbCA B OCHOBHOM pexum paboTbl.
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Kak meHATb ycTaBKy B npubope ¢ BKAOYEHHbIM TaliMepom —

Haxmute KHonKy (nam A, Ha HMXKHEM MHAMKaTOpe BMECTO BpemMeHW Talimepa NosBUTCS
yCTaBKa. M3ameHuTe ee n HaxkmuTe [ 1 = gns Toro, YTo6bl BEPHYTHCA B OCHOBHOW PEXKMM PaboThl.

BHumaHue! Pexkumbl AchZ u HndZ - Mpu Bbibope pexumoB AchZ u Hnd2, no
3aBeplleHnn paboTbl Talimepa peryampoBaHue BbIKAKYUTCA. BKAOYUTL peryiMpoBaHne CHOBa
MOYHO, Ha)KaB 2 pa3a KHOMKY = unu 3agas napametpy LErL B pasgene SEE 3HaueHne Un.

3.8 KOHTPO/J1b CKOPOCTU USMEHEHUA TEMNEPATYPbI PETY/INPOBAHUA

KOHTPOJ1b CKOPOCTU USMEHEHUA TEMMEPATYPbI ::' ’©~

FMABA 8 PASAEN 1

B npnbope Mo*KHO 3aaTb ABe YCTaBKU TeMNePaTypbl C BOSMOXKHOCTbIO Nepexoaa oT OAHOM
K APYron C 3aAaHHOW CKopocCTbi. CKOpOCTb pocTa MAuM ybbiBaHMA TemnepaTypbl 3agaétca
onepaTopom. MNepexom oT 0A4HON TeMMEpPaTypPbl K APYroi OCYLLECTBAAETCA NO KOMaH/E C KHOMKM
nnn Tymbnepa, NOAKNIOYEHHOrO K AUCKPETHOMY Bxoay. lMocieaoBaTefibHble HaXKaTuA KHOMKMK
NPMBOAAT K Nepexoay oT o4HOM TemnepaTypbl K Apyroin n obpaTHo.

Bbibepute On ana Toro, 4tobbl BKAKOUNTBL 3Ty GYHKUMIO. [locne 3Toro, B pasaesie OCHOBHbIX
yctaBok SEE noasutca napameTp SPrr, c nomoLbo KOTOporo Bbl MoXKeTe YCTaHOBUTb CKOPOCTb
N3MEHEeHMA TemnepaTypbl.

Bropas yctaBka 5P.c 3apaetca B pasgene S5EE (ecnn B pasgene HacTpoiika ANCKpeTHOro
BX0/Aa BblbpaH napametp SP.2).

B Tabnunue 28 npeacTaBfeHO OMMCAHUE HACTPOMKM KOHTPONA CKOPOCTUM M3MEHEHMUS
Temneparypbl.

S
U

Tabnmua 28 — HacTpoiKa KOHTPO/1A CKOPOCTM U3SMEHEHUA TEMMEPATYPbI.

Mapamertp 3HauyeHue KommeHTapum
Siorr On OrpaHMYnUTb CKOPOCTb U3MEHEHWA TEMNEPATYPbI
OFF He orpaHMunBaTb CKOPOCTb U3MEHEHUA TeMnepaTypbl
SPrr ot °C/uac po /000°C/uac
| gggg CKOPOCTb M3MEHEHMA TeMnepaTypbl

Ecan Bbl BKAOUMAN QYHKLMIO KOHTPONSA CKOPOCTU M3MEHEHMA TemnepaTypbl, TO 060
nepexog OT OAHOM TemnepaTypbl K Apyron OyaeT OCywecTBAATbCA C 33a4aHHOM CKOPOCTbIO
(Hanpumep, ecnn Bbl U3IMEHWUIN 3HAYEHUA YCTaBKM TeMmnepaTypbl UAM NPU NepBUYHOM Habope
TeMnepartypbl).

3.9 KOHTPO/J1b HE3BAMKHYTOCTU KOHTYPA PEINY/IMPOBAHUA

3Ta OYHKUMA npeAHasHayeHa [AA  KOHTPONA HEUCNPABHOCTM  BCEro  KOHTypa
PeryniMpoBaHuA — OT gaTyMKa TemnepaTtypbl A0 Harpesatena. [MpuUHUMN AENCTBMA OCHOBAH Ha
M3MEPEHNN TEMNNOBOIrO OTKAMKA KOHTypa perynmposanHua. Ecam npubop BblgaeT KomaHAy Ha
yBe/IMYeHNEe MOLWHOCTM Ha HarpesaTesie, U3mMmepaemas TemnepaTypa A0/1’KHA NoBbIWaTbcA. Ecam
O0XMOAEeMOro MOBbIWEHNA TemnepaTypbl HET, 3HAuYUT, KOHTYP PeryaMpoBaHMA HaApPYLUEH.
MPUYMHBI HapyLeHMA KOHTypa MoryT ObiTb pPasHbIMW, HanNpPUMMep: KOPOTKOEe 3aMblKaHWe B
TepMmonape WAn YOAMHWUTENbHbIX NPOBOAAX, AATYMK TemMnepaTypbl HE HAXOAUTCA B Meyu, He
paboTaeT Bbixod npubopa, HemcnpaBeH CUIOBOM TUPUCTOPHbLIN B6N0K MAM NycKaTenb, obpbiB

29
w_12K6_v2.9



noABOAALWMX CUIOBbIX MPOBOAOB, HeEUCNpaBeH HarpesaTenb. [Mpubop He MoXKeT YyKasaTb
NPUYNHY, HO MOXKET BblAaTb aBAPUMHbIMA CUIHAA HA AOMNOJHUTENbHbIA Bbixod. MapameTpol
KOHTPONA HE3aMKHYTOCTM KOHTypa YCTAHOBATCA aBTOMATUYECKM MOC/Ae MNPOXOXKAEHUA
npoueaypbl aBTOHACTPOMKKM napameTpos MU/ perynnposaHus.

XapaKtepHoe Bpema Ans onpeaesieHna npubopom HEUCNPABHOCTU KOHTYPA TaKKe MOXKeT
6bITb 3a4aHO nonb3oBaTenem. [na 3toro Heobxoammo 3agaTb Bpems (L_t), 3a KoTopoe
M3MepeHHana TemnepaTypa AO0MKHA M3MEHUTbCA Ha 3adaHHyto BenanumHy (L_d). [aHHble
BE/IMYNHbI MOTYT BbITb HaAEHbl SKCNepUMeEHTaNbHO. ECn nponcxoaAaTt NoXKHble cpabaTbiBaHUA
aBapUMHOro CUrHana, To Bpema cienyeT yBenunTb.

Ona ycuneHua 3awmTbl OT NIOXKHbIX cpabaTbiBaHUI MOMKHO AOMNOJIHUTENBHO YCTaHOBUTb
30HY HEe4YyBCTBUTE/NIbHOCTM npubopa K aBapuM NO HE3aMKHYTOCTUM KOHTypa. 30Ha
HEeYyBCTBMTENIbHOCTM — 3TO AMaNa30H TemnepaTypbl N0 06e CTOPOHbI OT TEKYLLLEN YCTABKU, BHYTPU
KOTOporo npmbop He BblAAET aBapPMUNHbIN CUFHAN.

KOHTPO/1b HE3SAMKHYTOCTU KOHTYPA A1 MEPBOro NPO®UNA o
ABAPUNHOW CUTHANU3ALIMU 4

FMABA 9 PA3SAEN 1

B tabnuue 29 npeactaBneHO OMNUCAHME HACTPOMKM KOHTPONA HE3aMKHYTOCTM KOHTYpa
nepBoro Npopuas aBapumMHOM CUrHaNM3aLUMn.
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Tabnnuya 29 — HacTpolika KOHTPONA HE3aMKHYTOCTU KOHTYypa NepBoro npoduasa aBapmnHom CUrHaamnsaumm.

Mapametp 3HauyeHue KommeHTapuu
d.LbR . 30Ha HeYyBCTBUTEIbHOCTU K aBapUMN OTHOCUTENIbHO YCTaBKM
30Ha Ot ! po I0DD™C (B 06€ cTOpOHDI)
HEe4YyBCTBUTE/IbHOCTH OFF 30Ha HeYyBCTBUTE/IbHOCTU BbIKOYEHA (MO YMONYaHUIO)
L_A Auk HacTpolika napameTpoB KOHTPO/A NPOU3BOAUTCA
PeXXMM HacTPOMKM wke aBTOMATUYECKHM
napameTpoB KOHTPO/IA HAnd Py4Has HacTpolika napameTpos
L_E ot 00 muu O 1 cek B . .
110 99 mun 5 cex PeMs OTK/IMKa KOHTYpa Npu Py4YHOM HACTPOMKe
L.d MoporoBsas BeNNYMHaA No TeMMepaType Npu py4yHom

Ot ! po 1000°C

HacTpoiike

KOHTPO/1b HE3BAMKHYTOCTU KOHTYPA Ai/11 BTOPOro NPO®UNA
ABAPUMHOW CUTHANU3ALIUU

FMABA 9 PASAEN 2

B tabnuue 30 npeacTaBNeHO OMNMUCAHME HACTPOMKM KOHTPONA HE3aMKHYTOCTM KOHTYpa
BTOpPOro Nnpodpuas aBapumMHOM CUrHANM3aLMUN.
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Tabnunua 30 — HacTpoiKa KOHTPO1A HE3AaMKHYTOCTU KOHTYpPa BTOPOro nNpoduas aBapMmHOM CUrHaAn3auum.

Mapametp 3HauyeHue KommeHTapuu
d.Lke . 30Ha HeYyBCTBUTE/IbHOCTM K aBapUM OTHOCUTE/IbHO YCTaBKM
Ot ! po 1000°C
30Ha (8 06€ cTOpPOHDI)
HEe4YyBCTBUTE/1IbHOCTH OFF 30Ha HeYyBCTBUTE/IbHOCTU BbIK/OYEHA (MO YMONYAHUIO)
LZ_A ALk HacTpoiika napameTpoB KOHTPOAA NPOU3BOANTCA
v uco
PeXKMm HacTpoIiKn aBTOMaTUYECKM
napameTpoB KOHTPOAA HAnd Py4Has HacTpoiKa napameTpos
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L2_E ot 00 mvn O | cek
00 99 mun 59 cek

Le_d Or I no 1000°C ﬂOpOI’Ofa'r‘l BE/IMYMHA NO TeEmMNepaType Npu py4yHom
HacTpolike

Bpems OTK/IMKa KOHTYpa Npu py4yHOM HacTpoWKe

KOHTPO/1b HE3SAMKHYTOCTU KOHTYPA AN TPETbEFO NPO®UNA
ABAPUMHOW CUTHANU3ALUU

FMABA 9 PASAEN 3

B 1abnnue 31 npeactaBNeHO OMNUCAHME HACTPOMKM KOHTPONSA HE3aMKHYTOCTM KOHTypa
TpeTbero Nnpoduna aBapuMHOM CUrHaNN3aLUNN.
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Tabnnuya 31 — HacTpolika KOHTPONA HE3AMKHYTOCTU KOHTYpPa TPeTbero Nnpodunsa aBapuinHOM CUrHann3auuu.

Mapametp 3HauyeHue KommeHTapumu
dlb3d . 30Ha HeYyyBCTBUTENIbHOCTU K aBapUM OTHOCUTENIbHO YCTaBKM (B
Ot ! po 1000°C
30Ha 0be CTopOoHbI)
HEe4YyBCTBUTE/IbHOCTH OFF 30Ha HeYyBCTBUTE/IbHOCTU BbIK/OYEHA (MO YMONYAHUIO)
L3_A HacTpoiika napameTpoB KOHTPO/A NPON3BOAUTCA
PeXknum HacTponKkum Auto aBTOMATUYECKHU
NnapameTpoB KOHTPO/IA HRRd Py4Has HacTpolika napameTpos
L3_E ot 00 mun O 1 cek
10 99 mun 59 | Bpems oTKAMKa KOHTYpa Npu py4HOM HacTpolike
ceK
L3_d Ot ! go 1000°C | Noporosasa BennuMHa No TeMnepaType Npu py4yHoOM HaCcTpolKe

3.10 YNPABJIEHUE 3IEKTPO3AZIBUXKKOMN

BK/TOMEHUE TPEXMO3ULMUOHHOIO PEFYJINPOBAHUA _::,l: :: l'_-l

FMABA 10 PASAEN 1

B asTom pasgene Bbl MoOXKeTe YCTAaHOBUTb TPEXMO3ULMOHHBLIA MNPONOPLMOHAIbHO-
AnddepeHuManbHblit 3aKOH peryinpoBaHMa TemnepaTypbl C MOMOLLbIO 3/1€KTPO3aABUNKKM.
PerynMpoBaHue TaKoro Tvna NpPouM3BOAMUTCA C NOMoOLWbl AByx pene. OaHo pene (Bbixog 2)
3aMbIKaeT Uenb NUTaHWUA 3/1IeKTPOABUraTeNA, OTBEYAIOLLYIO 33 OTKPbITUE 3aABUKKK. OTKpbITUE
3aBUKKW YBENMYMBAET NOTOK TEMIOHOCUTENA, YTO BIEeYET 33 OO0 yBeIMYeHNe TemnepaTypbl.
Apyroe pene (Bbixog 3) 3aMblKaeT Lenb NUTAHUA 3EKTPOABUIaTENA, OTBEYAIOLLYIO 33 3aKpbITHE
3a[BMKKW. OTO YMEHbLLAET MOTOK TENIOHOCUTENSA M NOHMXKAET TEMNepaTypy.

B Tabnuue 32 npeacTaBNEHO OMNMCAHWE HACTPOMKM BKIKOYEHMA TPEXMO3ULMOHHOIo
PeryMpoBaHus.

Tabnuua 32 — HacTpolika BKAOYEHMA TPEXNO3ULMOHHOIO PETrYIMPOBAHUS.

Mapametp 3HauyeHue KommeHTapumu
J.dr On Tpexno3numMoHHOE peryanpoBaHMe BKAKOUYEHO
OFF Tpexno3nuMoHHOE PeryanpoBaHmMeE BbIKAKOYEHO

Echn Bbl Bbibepete On, noasatca pasgenbl «HacTpoiika Tpexno3MUMOHHOrO 3aKoHa
perynmpoBaHua» n « HacTpoika peryampyrowero mexaHnusma, rae Heobxo4nMmo yCTaHOBUTb BCe
OCHOBHble MapameTpbl PaboTbl aBTOMATMYECKOrO PEeryiiMpoBaHMA TemnepaTypbl C MOMOLLbHO
yNpaBiAeMomn 3a4BUKKN.
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HACTPOMKA TPEXNO3ULUOHHOIO 3AKOHA PEFY/IMPOBAHUA _::.,: ,': 't

FMABA 10 PA3SAEN 2

B tabanue 33 npeacrasieHO onncaHMe HaCTPOMKN TPEXNO3ULMOHHOIO PeryinpoBaHuA.

Tabnnuya 33 — HacTpolika TPexno3muMoHHOro peryanpoBaHums.

Mapametp 3HauyeHue KommeHTapuu
3.hYS orld. ! po250°C 30Ha HeYyBCTBUTENIbHOCTU
3.Pr orl.! poY999.9 MponopunoHanbHbI KO3pPUUNEHT
Jd F ord.! po I00.0 cek | OuddepeHumnanbHblit KOIPPULMEHT
OFF OnddepeHumanbHan cocTaBAAWAA HE UCNO/b3yeTcA

MepBbli NapameTp, HEOHXOANMBIN AN HACTPOMKU peryanpytouiero mexaHusma 3.hvY5 —
5TO 30Ha HEYYBCTBUTENbHOCTU. ECI n3mepeHHaa TemnepaTypa OT/IMYAETCA OT 3a4aHHOM MeHee,
Yem Ha BeJINYMHY 30Hbl HEYYBCTBUTENbHOCTW, PErynpoBaHMEe He npoucxogut — oba pene
BbIKNOYEHbl. BTOpoM napameTp, HeobxoauMmbli ANA HACTPOMKM - NPONOPUMOHANbHbIN
KoadpuumeHT. Mpn Harpese UAM OXTaXKAEHUM COOTBETCTBYHOLLEE pesie 3aMblKaeTca Ha Bpems,
3aBMCALLEE OT PAa3HOCTU TeMNEPATyp MeXAY YCTaBKON U U3MePEHHbIM 3HAaYEHNEM TEMMNEPATYPbI.
MponopunoHanbHbin KoapoduumeHt I.Pr aBnaetca KoapPMUMEHTOM NPOMNOPLUUOHANBHOCTH
MeXAYy OAVUTENbHOCTbIO YNPABAAKOWMX MMMNYAbCOB (BPEMA, Ha KOTOPOe 3aMbIKAeTCA pesie) u
pa3HoCTbIo TemnepaTyp. OH nmeeT pasamepHocTb [ceKkyHaa/ C]. Ero BennyunHa — 1o ANUTENbHOCTb
MMMNyNbCa, KOTOPasA NPeanooKUTeNbHO Heobxoanma Ans U3MEHeHUA TemnepaTypbl Ha OAMH
rpagyc.

Tpetn napametp J.dl F —pguddepeHumanvHbii  KoapduumeHT.  OAnTeNbHOCTb
YyNpPaBAAOLWNX UMNYNbCOB A0JI}KHA 3aBMCETb OT CKOPOCTM U3MEHEeHMA TeMnepaTypbl C 06paTHbIM
3HAKOM, 4YTODObl NPenATCTBOBATb PE3KMM M3IMEHEeHMAM TemnepaTypbl obbekTa. Yem ObicTpee
OCTbIBAaeT 06BbEKT, TeM 60/blle NPUOOP OTKPbLIBAET 3a4BUKKY, YBEINUYMBAA NOCTYMN/EeHMEe Tenna.
N HaobopoT, ecn TemnepaTypa BO3pacTaeT CAUWKOM ObICTpo, Npnbop HaYMHAET NPUKPbLIBATb
3a4BMXKKY.  [OuddepeHumanbHbil  KOIPOUUMEHT 3a[aETCA B CEKyHAax W ABAAeTcA
KO3dPULUMEHTOM NPOMNOPLMOHANBHOCTU MEXAY CKOPOCTbIO WM3MEHEeHMA TemnepaTypbl W
0XMO3EeMON BENYNHOM KOMMNEHCALMWN 3TOFO M3SMEHEHMUS.

ONnTenbHOCTb YNPaBAAOWMX MMMNYNbCOB BbluncaseTca no popmyne:

3.diF><<AT>]

Bpemsa umnynbca= 3. Pr X [AT S

MapameTp dE.Lo—Bpemsa TennoBoro OTKAMKA cuctembl (cm. Pasgen «HacTpolika
PEry/INPYIOLLErO MEXaHM3MaY).

HACTPOMKA PETY/IUPYIOLLLEEFO MEXAHU3MA _::,l: L ::

FMABA 10 PASAEN 3

B Tabanue 34 npeactaBieHoO onMcaHWe HaCTPOMKN PerynpytoLLero MexaHnm3ma.

Tabnumua 34 — HacTpolika peryanpyoLL,ero MexaHmsma.

Mapametp 3Ha4yeHue KommeHTapuu

de.lo ot 00. mnu O | cek | Bpemsa mexay ynpasastoWwmmMmm MMnyabcamu (Bpems TenioBoro
00 99. muH 59 cek | oTkAKKa)
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dt Hi Haunbonbliaa AnmMTenbHOCTb MMMY/AbCA NPU PEryanpoBaHmnm (He AoNXKHa
o100. mun 8 | cex npesbiWwaTb Bp'e:vm BUXKEHUA 3ameKKMp0TF; :OF(;)K al‘/’lHer(o :
no 04Y. mun 00 cek P P A A A P

NONOMKEHUA A0 APYroro)

dk. ! ot cek 0o 25.5 cek | HanmeHbwasa ANMTENbHOCTb MMNYAbCA NPU ABUKEHUM B OAHOM
c warom . I cek HanpaBaeHUU
dk.2 HanvmeHblUan AANTeNbHOCTb MMMNYAbCA NPU CMEHE HanpasieHua. Ana

ot cek 10 25.5 cek

yeTa ntodTa NPU CMEeHe HanpasBaeHWA ABUXKEHUA 3TO BpeMA O0/IKHO
cwaromd. ! cek y ¢ P P A P A

6bITb 6osbLUe, yemdE. |

MPOMEXKYTOK BpEMEHU MeXAy YNPaBAAWMMMU UMNYAbCaMU ONpeaenaeTca BpeMeHeMm
TENZIOBOrO OTK/JMKA cUCTeMbl. 10 CyTWM, 3TO BPEMEHHOM WHTEpPBaJ, 3a KOTOPbIM M3MEHUTCA
TemnepaTtypa CUCTEMbI, BCNeACTBUE U3MEHEHMA NOOXKEHNA 3a4BUKKKU. NapameTpdE.Lo moxeT
ObITb OoNpeaeneH 3KCNEPUMEHTANIbHO M TaKXKe A0/KeH ObiTb 3a4aH NPU HACTPOMKe npmubopa.
MNpeaycmoTpeHa BO3MOXKHOCTb OrpaHUYEHNA OAUTENbHOCTM YNPABAAKOLWMX MMMNY/IbCOB.

Ona yyeta NOPTOB MEXaHM3IMA 3a4BUMKKM 334aOTCA MUHUMAJ/IbHbIE O/IUTENbHOCTU
mmnynoecadk. ! ndk.2.

Bbl TakKe MoXKeTe 33a4aTb MAKCMMaAJIbHO AONYCTUMYO AJUTENbHOCTb MMMy/AbCa NpU
perynnpoBaHumn TemnepaTypbl. OHa obo3HayeHa napameTpom db.Hl 1 MoXKeT nsmeHATbLCA B
npeaenax ot 1 cek. 4o 4 muH.

Ecan Bbl xOTUTE ynNpaBAATb 3/1IEKTPO33a4BUKKON BPYYHYHO, UCMNOJIb3YNTE PYYHOU pPeXMM
perynmpoBaHuA. Ero MOMHO ocywectButb B pasgene «PeXmm pyyHOro ynpas/ieHUA
MOLLHOCTbIO». B py4HOM perkume ynpaBaeHuAa N3SMeHUTCA HasHaueHMe MHOMKATOPOB M KHOMOK V
n A. Ha BepxHem MHAMKATOPeE Mo-npexHemy oTobparkaeTcA uamepeHHas TemnepaTypa, HO Ha
HUMKHEM — COCTOAHMUE 3a4BUKKU. OTKPbITUE 33a4BUKKM NPOM3BOAMUTCA YAEPKAHMEM KHOMKK A.
Mpu 3TOM Ha HUXKHEM MHAMKaTope noasasetca Haanucb JPEn. 3akpbiTve — yaeprKaHMEM KHOMKMK
v. Mpy 3TOM Ha HUKHEM MHAMKATope nossasetca Haanucb clob. Ecnm oTnycTUTL KHOMKY, TO

3aKpb|Tl’1e/OTKpb|Tl4e 3a4BUXKKN NpeKpalwaeTca, Ha HNXKHEM UHAUNKATOpPE noABaAdeTca HaAMmCb
StoP.

3.11 ANCKPETHbIN BXOA,

N’
L

HACTPOWKA JJMCKPETHOFO BXOZA a inr

FMABA 11 PASEN 1

Ecan Bbl Mcnonb3yeTe OUCKPETHbIM BXoA, BblbepuTe NOAKAOYaEeMOe YCTPOWCTBO U ero
Ha3HauyeHue. B Tabnuue 35 npeacraBneHo onnmcaHMe HacTPOMKN ANCKPETHOro BXOAa.

Tabnuua 35 — HacTpoiKka AMCKPETHOro Bxoaa.

Mapamertp 3HayeHue | KommeHTapuu
d.EYP OFF [NCKpPETHbIN BXOA, HE NCMONb3yeTcs
HasHaueHne SP.2 Mepexoa Ha ApYryto TemnepaTypy peryimpoBaHus
P.Hnd | Mepexosa B pemMm py4HOro ynpasaeHus
CEFL BKkAtoueHue/BbIKNOYEHME PETYIMPOBAHUSA
_kr_ 3anyckK Talimepa
Arc. Bk/tOYEHME 1 BbIK/IIOYEHWE 3anucK B apxuB (TONbKO AndA Tuna «Tymbaep» cm.
HUXe HacTponky d-In)
d-In buk KHonka
Tun S_ch Tymbnep
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Kak 3agaTtb BTOpY!O ycTaBky SP.2

[na Toro 4ytobbl 3ag4aTb BTOPYK TemMnepaTypy PeryinpoBaHus, BblbepuTe HasHayeHue
AnckpetHoro Bxoga SP.2. 3To nepexon Ha Apyryto Temnepatypy perynaMpoBaHua. 3aTem, B
OCHOBHOM peXume paboTbl, BOMAMTE B pa3aen OCHOBHbIX YCTaBOK SEE n npucsoiite napameTpy
SP.2 tpebyemoe 3HayeHue. Tenepb, NPU HaXKaTUU KHOMKWU, MOAKIOYEHHON K AUCKPETHOMY
Bxoay, npubop nepenger K Apyron TemnepaType peryampoBaHuA. MNpu NOBTOPHOM HaxKaTuu
KHOMKK, npubop BepHeTcs K nepBoi ycTaBke. Ecam Bbl ucnonbsyete tymbnep, To, 04HO
nosioXeHune byaeT COOTBETCTBOBATb MEPBOM YCTaBKe, a APYroe — BTOPOW.

3.12 AHAJIOTOBbIN BbIXOA,

HACTPOMKA AHAJIOTOBOIO BbIXOAA

FMABA 12 PASAEN 1

AHan0roBbIN BbIXOA MOXKET paboTaTb B peXume yrnpaBaeHUsa MOLLHOCTbIO HarpesaTens nnm
oxnaautens (perynvposaTtb TemnepaTypy) UAM Kak npeobpasoBaTesb TEKYLLEN TemnepaTypbl B
TOK. B Tabnnue 36 npeactaBneHo onMcaHne HacTPOMKKM aHaNoroBOro BbixoAa.

Tabnuua 36 — HacTpolika aHanoroBoro Bbixoza.

Mapametp 3HaueHue KommeHTapuu

’I?I;;’o6pa3osaTenb BbIUCIEHHO y-20/20-4,0-20/ MNepBoe 3HayeHMEe TOKa COOTBETCTBYET
20-0/0-5/5-0 MolHocTn 0%, BTopoe — 100%

MOLLHOCTM B TOK

E_J E_ 1 ot -200 pno 2500°C 3HayeHune Temnepatypbl 1

MpeobpasoBaHue Jgo ! ot 0.00 po 20.00 mA 3HauyeHMe Toka 1

N3MEepPEeHHOro 3Ha4eHnA B | k_¢2 ot -200 po 2500°C 3HayeHne TemnepaTtypbl 2

TOK J.c ot 0.00 po 20.00 mA 3HayeHue ToKa 2

B pa3saene Bbixoabl Bbibepute pexknum paboTbl aHasI0roBoOro BbIxoAa.

Ecnu BbIGpaHbl ynpaBaeHMe HarpeeaTeiem Uan oxnagntenem, To HeobxoaMmo yCTaHOBUTb
AnanasoHbl ToKa — napameTtp P_dJ. ToK nponopuvoHaneH MOLWHOCTM, MNOAaBaemMoi Ha
HarpesaTenb UAKn oxnagutesnb. [py 3TOM UCNoNb3yeTes WecTb AnanasoHos Toka Y-20 mA, 20-4
MA, O-20 mA, 20-0 mA, 0-5 mA, 5-0 mA.

Mpn BblbOpe pexmma E_J HeobxoaMmo 3aA4aTb [Ba 3HAYEHMA TemnepaTypbl W
COOTBETCTBYIOLME UM 3HaYeHUA TOKa — napameTpbl - I, d_ I,E_2,J2.

Mocne ycTaHOBKM 3TMX 3Ha4YeHWIH paboTa aHANOroBoro Bbixoga obecneynT ogHO3HaYHoe
NIMHenHoe npeobpa3oBaHMe TeKylen TemnepaTypbl B TOK A4 BCEro AMana3oHa M3Mepaemblx
TemnepaTyp.

3.13 AATA U BPEMA (gnsa npubopoBs c apxusom)

.-
N’
(]

N
'y

HACTPOWMKA OATbl U BPEMEHU

FMABA 13 PASAEN 1

YcTaHOBUTE AaTy M Bpems AaA npaBuibHoM paboTbl apxuBa.
B Tabaunue 37 npeactaBieHO ONMCaHME HAaCTPOMKK AaTbl U BPEMEHMU.

N
D
-
-p®
[
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Tabnnua 37 — HacTpolika gatbl U BpEMEHMW.

Mapametp 3HauyeHue KommeHTapuu
0-b0 ot 0 mmnn ao 59 mun MWHYTI
Hour ot 0 mnn oo 59 mun Yacol
dAY oT lpo3! [eHb

-2 ot ! po i@ Mecsu,

YER- otr20 19 po 2089 fog,
E_5h HAnd Mepexon Ha NeTHee/3MMHee Bpems BPYYHYIO

Auto ABTOMaTMYECKUI Nepexon Ha NeTHee/3umHee Bpems

3.14 APXUB (gna npubopoB c apxmsom)

It

N

-

~

-

o
]

[ ]

HACTPOMKA APXUBA
FNABA 14 PA3OEN 1

.

-

3anuMcb TeKywux Temnepatyp B apXuB MNPOUCXOAWUT C 3apaHee YCTaHOB/EHHOM
NepUoANYHOCTbIO, KOTopaa 3afaétca HacTporKkon asyx nepwogoB Arc.P v Arc.A. Nepsbint
nepuoj — OCHOBHOM nepuoj onpeaenaet NepuoanYHoOCTb 3anncu B 06bIMHOM pexume paboTbl
npubopa, Koraa oTCYTCTBYET aBapuUiHaa cuTyauma No TemnepaType Uan, Korga BTOpoi nepuos
He Ha3HauyeH (Arc.A=0FF). Btopoit nepuopg Arc.A onpeaenaet nepMoamMyHOCTb 3aNUCK TONBKO
NPW BO3HUKHOBEHUM U PA3BUTUMN aBapPUINHOM CUTYaLMK No TemnepaType. Mpnbop aBToMaTUYECKH
NOCTOAHHO OTCNEXKMUBAET, C KAKUM NEPUOAOM BHOCUTb B apXMUB U3MEPEHHble 3HaYEeHUS.

B tabanue 38 npeacraBieHo onncaHne HaCTPOMKMN apXmBa.

Tabnnuya 38 — Hactpolika apxumBa.

Mapametp 3HauyeHue KommeHTapuu
ot 00 muH O lcek
Arc.P o
. 00 99 munH 59 cek OcHOBHOW Nepuoa, 3anucu B apXms.
OcHoBHOM
(no ymonuanuio b cek)
nepuog,
OF F— BbikNtoYeH 3anuncb B apXmB C OCHOBHbIM MepPUoa0oM He NPOU3BOAMUTCA.
Arc A ot 00 mnu O Icek Mepuoa 3anucK B apxmB Npu perncTpaumm aBapmm no
rc.
ABapUiiHbI 10 89 mun 59 cek TemnepaType.
nepuon OFF - BbikntoyeH 3anuncb B apxumB C aBapUMHbIM NeprUoaomM Npu perucTpanmm
(no ymonuaHuio) aBapuu nNo TemnepaType He NPOU3BOAUTCA.

[aHHble B apxuBe 0bpasyloT KonbLeBon bydep, TO ecTb AaHHble 3anoJ/IHAKT apXuB OT
Hayana 40 KOHLa, a Nocne 3ano/IHEHMA apXMBa BHOBb 3aMMCbIBAOTCA CHavasa, CTUpasa cTapble.
Takum obpasom, B npubope Bce Bpemsa umeetcs MHPopmauma no rpaduKy TemnepaTtypbl 3a
nocneAHWn Nnepuoa BpeMeHM!.

-

NMPOCMOTP APXUBA HA AUCINEE MPUBOPA o ,':, ~

FNABA 14 PA3SEN 2

Ha stom CTpaHuue Bbl morkeTe BKAOUUTL AOCTYyNn K MPOCMOTPY apxXuBa Ha AUCNNee

npubopa. B Tabanue 39 npeactaBneHo onMcaHMe HaCTPOMKM NPOCMOTPA apXmnBa Ha npubope.
Tabanua 39 — HacTpolika npocMmoTpa apx1Ba Ha npubope.

(]

Mapametp 3HauyeHue KommeHTapuu
d_-R YES Bbibepute YES gns Toro, ytobbl paspelntb NPOCMOTP apXmnBa Ha
no aucnnee npmubopa
35

w_12K6_v2.9



Kak npocmoTpertb apxuB Ha aucnaee npubopa

[na Toro 4tobbl paspewmnTs NPOCMOTP apXmMBa Ha Aucnaee npubopa, BonauTe B pasaen
«MpocmoTp apxmBa Ha aucnnee npubopa» u npucsonte napametpy d-A 3HaueHne YES. Mocne
3TOro, B OCHOBHOM peXnme paboTbl, OTKPOETCA AOCTYN K NPOCMOTPY apxusa. [1na 3TOro Haxxmute
kKHonKy [3 2 pasa. Bbl nonagete B pasaen Arc. s npocMoTpa apxuBa 3aaiTe MHTepecytolee
Bac Bpema n pgaTty U HaXmute KHOMKY =. Ha BepxHem WHAWKATOpPe NOABUTCA 3HA4vYeHue
TemnepaTypbl, HA HUXHEeM — Bpema 3anucu. [na Toro 4Ytobbl MOCMOTPETb AaTy, HaXmuTe
KHonKky[). MpocmaTpuBaiTe 3anmncu, HaxKMMasa KHOMKK V U A.

ObpatuTe BHMMAHME, OAHHbIE U3 aPXMBA MOXKHO TOJIbKO NMPOCMATPUBATb, USMEHUTb WX
HEBO3MOXHO.

B chepylowem pasgene MOXXHO Ha3HAYUTb YC10BME, MPU KOTOPOM Nepuoamyeckas 3anmcb
B apXMB C OCHOBHbIM Nepnoaom He byaeT Npou3BoAUTbLCA.

YCNOBWA A/1A NPEKPALLEHWUA 3ANUCU B APXVB ArlP
[NIABA 14 PA3JEN 3 3

B aTom paspene MOXKHO Ha3zHAYMUTb YCNOBME, MPU KOTOPOM NepuoanvecKan 3anmcb B apxus
C OCHOBHbIM nepuogom Arc .P He byaeT nponsBoanTbCA.
B Tabaunue 40 npeactaBieHO onMcaHMe HAaCTPOMKN NPeKpaLLeHms 3anmMcu B apxumB.

Tabnunua 40 — HacTpolika NpeKkpaLLeHns 3anmcu B apxms.

Mapametp 3HaueHue OnucaHne HaCTPOMKKU
Ar.oF nont 3anuncb B apxmB C OCHOBHbIM NepuoaoM 3annucu NponcxoanT
(no ymonuaHuto) NOCTOAHHO. YCNI0BUA ONA NPEKPALLEHMA 3aNMUCU HE 3a4aHbl.
ycnosua ana 5 3anucb B apxmB NPEKPaATUTCA B KOHLLE OCHOBHOIO NepuoAa 3anucu
npeKkpaL,eHns -br npu obpbise.
3anucu apxmea 3anuncb B apxXmB NPEKPATUTCA B KOHL,E OCHOBHOIO NepmMoaa 3anmcy,
C OCHOBHbIM LErt €C/IN BbIKNOUYNTb perysinposaHme.
nepnoaom 3anucb B apXxmB NPEKPATUTCS NPU COXPAaHEHUM YCTOMUYMBOIO
E_Lo NOHMKEHUA TeMmnepaTypbl HUXKe 3agaHHoM E_L o (cm. HUXKe) oo
Arc.P KOHL,A OCHOBHOrO nepmoga 3anncu, Ho He MeHee 8 CeKyHA,
3anucb B apxMB NPEKPATUTCA NPU COXPAHEHUM YCTOMYMBOTO
E_H! npesbIlleHMA TEMNEPATYpPbI Bbllle 3agaHHon E_H! (cm. HUKe) oo
KOHL,A OCHOBHOrO nepmoga 3anncu, Ho He MeHee 8 CeKyHA,
t _lo oTr-999.0 po n
/90,0 °C peaenbHana TemnepaTypa Npu NOHMMKEHUU
t _H or— 9898.0 po n
3/80,0 °C penenbHasa TemnepaTypa Npu NOBbIWEHUN

3.15 UHTEP®ENC

WHTEP®ENC nEE

FMABA 15 PA3SAEN 1

CKkopocTb obmeHa uHpopmaumennt no RS485, npuBoanTcs B KMIOOMUTAX B CEKyHAY, T.e.
«9.6»=9600 6uT/ceK. MaKcumanbHaa ckopocTb 115200 6ut/ceKk. B Tabauue 41 npeacrasneHo
onucaHMe HacTPOMKKN uHTepdenca.
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Tabnnua 41 — Hactpolika nHtepdeica.

Mapametp 3HayeHue KommeHTapuu
n.Adr oT ! po2s5 CeTeBoW agpec npnbopa
n.5Pd or8.b po 115.2 CKopocTb 06meHa nHpopmaumeit no RS485

3.16 3ABOACKME HACTPOMKU NPUEOPA

BO3BPAT K 3ABOACKMUM HACTPOMKAM NMPUEOPA ’”~ 5 ::

FMABA 20 PASAEN 1

B Tabnunue 42 npeactaBieHO onMcaHMe BO3BpaTa K 3aBOACKMM HacTpoirKkam npubopa.

Tabnuua 42 — Bo3BpaT K 3aBOACKMM HacCTPOMKam.

Mapametp 3HauyeHue KommeHTapuu
rSEt YES BepHyTbCA K 3aBOACKMM HACTPOMKam
no He BO3BpaLLaTbCA K 3aBOACKMM HAaCTPOMKam

3.17 PASAEN SEt

ITOT pasfen AOCTYyNeH B OCHOBHOM PEXMME, ecnu npubop paboTaeT ¢ TaiMepom Mau
pa3peLleHo py4yHOe BK/IOYEHUE U BbIK/OYEHME peryiMpoBaHus (rnasa 2 pasaen 7). Ans Bxoaa B
pa3gen SEE KpaTKoBpeMeHHO HaxKmuTe 1 oTnyctute KHonky [.

[ocTynHble B 3TOM pasgesie NnapameTpbl:

SP — ycTtaBKa perynnpoBaHua (NoABASETCA TONbKO, €CAM BblbpaH pexMm nepexoaa oT
OAHOW TeMMepaTypbl Ha APYryIO B pa3Aesie HacTPOMKa AMCKPETHOro Bxoaa)

S5P.2 - BTOpas ycTaBKa. MNoaABuUTCA Npu BblbOpe HasHayYeHUs AUCKpeTHoro Bxoda - SP.C.
Mepexon OT NepBOM YCTaBKM KO BTOPOIA MOXKET NPOUCXOAUTb MO HaXKaTUIO BHELUHEN KHOMKMU.

E_Er - ycTaBKa Talimepa, Bpems 06paTHOro oTcyéTa.

SPrr - cKOPOCTb POCTa UNU CHUXKEHUA TEMNEPATYPbI.

CErl - BKNIOYEHME M BbIKAKOYEHME pEryanpoBaHuAa. Ecnv BKAKOUUTL 3TOT Mapamerp,
HarpeBaTenb U/Unu oxnaguTens 6yayT BbIK/OYEHbI, @ USMEPEHUA NPOAONKATCS.

3.18 OFPAHMYEHMUE OOCTYMNA K NAPAMETPAM HACTPOIKU

B OCHOBHOM pexkunme paboTbl, HAKMUTE U yAEepPKUBaNTE KHOMKY = B TeyeHue 6onee 10
cekyHa. Ha nHaukaTtope noasutca Haanuce AccS (ARecESS - poctyn). Bbibepute ogmH 13 Tpex
BAaPMaHTOB C MOMOLLbIO KHOMOK V WU A U HaXKMUTE =:

Acc5=0 3anpeweHbl Nbble M3IMEHEHMA, B TOM UYMCNE W3MEHEHUA YCTaBKU
pPerynmpoBaHus.

Acc5=1 PaspeweHo W3MeHeHMe YCTaBKW PeryiMpoBaHusA, BpPeMeHu Talmepa U
BK/IOYEHMNE/BbIK/IIOYEHUE PETYIMPOBAHMSA.

AccS5=F [OocTyn He orpaHnyeH.

3.19 3AAAHUE NAPONA ANA USMEHEHUA YPOBHA A OCTYMNA

MOHO Ha3Ha4YUTb NAPONb AN U3MEHEHUS YPOBHA AOCTyNa C LEe/bl0 WUCKAOYEHMUA
CNy4aliHOro UM HECAHKLMOHMPOBAHHOIO A0CTYyMNa K NapameTpam HaCTPOMKM.
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BO3BPAT K 3ABOACKUM HACTPOMKAM MPUEOPA

FMABA 20 PASAEN 1

Mpy U3MeHeHUN ypoBHA A0CTYMa Ha BepXHEM MHAMKaTope nossutca Hagnucb PASS. C
MOMOLLbIO KHOMOK V U A BBeauTe naposib. OH 0TOBpasuTcAa Ha HUMNKHEM WMHAMKaTope. Ecam
BBEeAEHHbIA Naponb He BepeH, To npubop BblaacT ownbry E_bY Ha BepxHuit nHaMKaTop. Ha
HUXHEM WHAMKATOpe OTOOPa3nUTCA YCTAHOBNEHHbINM Mpexae ypoBeHb gocTyna. Hanpumep,
Ac_2. Ecnn yKasaH npasu/bHbIM nNaponb, To nNpubop nNoATBEPAUT M3MEHEHMEe AO0CTyna,
0T06pa3MB Ha HUKHEM UHAMKATOPE HOBOE 3HaYeHWe YpoBHA AocTyna. Yepes 3 cekyHAbl Nprbop
aBTOMATMYECKN BEPHETCS B OCHOBHOM PEXMM MHAMKALNM.

B Tabanue 43 npeacrasieHoO onncaHWe 3a4aHMA Napoaa gNA USMEHEHNA YPOBHA A0CTyNa.

-

Tabnnuya 43 — HacTpolika napona gnsa MU3MeHeHUs ypoBHA A0CTyna.

Mapametp 3HauyeHue KommeHTapum
Rc_P ot npo 9999 3agaiiTe naponb
nonkE Maponb He ncnonbayeTca

3.20 KOHOUTYPALMUA PEJIENHO - CUMUCTOPHOIO BbIXOAA

BbIXOp, PC - Py

FMABA 29. PASAEN 1

Ba*KHO NOMHUTL, YTO KOoHouUrypaumo Boixoga PC — cumnctop mam pene - CMMUCTOP —
cnenyeT NCNONb30BaTb TO/ILKO ANA YPaBAeHUA NepeMeHHbIM TOKOM.

B Tabaunue 44 npeactaBAeHO ONMCcaHMe HAaCTPOMKN KOHOUTYpauum pefieiHO-CUMUCTOPHOIO
BbIXOAa.

Tabnunua 44 — Hactpoika KoHpUrypaumnm peneitHo — CMMUCTOPHOTO BbiXoAa.

Mapametp 3HaueHue | KommeHTapum
Ou M.F c_-P Bbixoa paboTaeT KaK peneiHo - CUMUCTOPHbLIN: BO M3berKaHne UCKPbI Ha
Pexxum KOHTAKTax pene cHavyasa OTKPbIBAETCA CUMUCTOP, @ 3aTEM 3aMblKatoTcA
paboTbl KOHTaKTbl pene. Mpun pasmbiKaHUKN CHa4yana Pa3MbIKaOTCA KOHTaKTbl pene, a
Bbixoga 4 3aTeM 3aKpbIBAeTCA CUMUCTOP

_P- Bbixo, paboTaeT KaK peneiiHbin

L Bbixoa, paboTaeT Kak CUMUCTOPHbIN
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4 YCTAHOBKA U NOAKNIOYEHUE NPUBOPA
4.1 MOHTAX NMPUBOPA

Mpubop npegHasHayeH ANA WMTOBOro MOHTaxKa. Mpmnbop Kpenutca K WUTy € NOMOLLbIO
ABYX KpeneXKHbIX CKOb, BXOAALLMX B KOMNAEKT NOCTaBKKU. Pasmepsbl Bbipesa B LWUTe 419 MOHTaXa
YKa3aHbl B NyHKTe 5.

Cnepyetr obpatuTb BHMMaAHMe Ha pabouyo TemnepaTtypy B WKady, OHAa He [AO0/IKHA
npesbiwaTte +50°C. [pu nogknoveHnn npubopa K CeTMm peKomeHAyem YCTaHOBUTb
aBTOMaTUYEeCKUI BbIKAOYaTENb C TOKOM cpabaTbiBaHmAa 1 A.

4.2 NOAKNIOYEHUE AATYUKOB TEMMEPATYPbI

Ona obecnevyeHna HagexHom paboTbl npubopa, cnegyet obpatuTb ocoboe BHMMaHME Ha
MOHTaX NPOBOAOB OT AAaTYMKOB TEMNEPATYpbI.

1. MpoBoga OT AAaTYMKOB TemnepaTypbl AO/KHbI UMETb XOPOLUYH 3/IEKTPUYECKYIO
M30N1ALUMIO U HU B KOEM CJlydae He AO0MYyCKaTb 3/IEKTPUUYECKUX YTeYEK MEXKAY NPOBOAaMM U Ha
3emnto u, Tem bonee, nonagaHus ¢asbl Ha Bxoa npubopa.

2. MNpoBoAa OT AATYMKOB AO/NKHbI ObITb MPOJIOXKEHbI HA MAKCMMAJIbHOM yaaneHun oT
MOLLHbIX CUI0BbIX Kabene, BO BCAKOM C/ly4ae, OHU He AO0/XKHbI KPenUTbCs K CUI0BbIM Kabenam
N He A0/KHbl ObITb NPO/IOXKEHbI B 0A4HOM KOpobe ¢ cunoBbiMm Kabenamu.

3. MpoBoAa OT AATYMKOB AO/IKHbI UMETb MUHUMA/IbHO BO3MOMKHYIO AJINHY.

Ha pucyHke 12 npeacrasBneHa cxema NogKAOYEHUA 4aTYNMKOB.

N

BXOn,
+
BXO/,

BX0OZ4

;

TepmomeTp conpoTuBneHus TokoBbIl Bxog 0...40 MA

BXOZ,
+

PucyHok 12 — CxemMbl NOOKAOYEHUA 00MYUKO8

NoaknoyeHne Tepmonap

Tepmonapy cneayeT NogKkNo4aTb K NprMbopy ¢ NOMOLLBIO YA/MHUTENbHBIX TEPMONAPHbIX
NpPoBOAOB. YONMHUTENbHbIE TEPMOMapPHble NPOBOAA AOJIKHbI OblTb M3rOTOBNAEHbI U3 TEX XKe
MaTepunanos, YTo U Tepmonapa. Hanpumep, ogHa Xuna n3 xpomena, BTopasa U3 aaomena gna
Tepmonapbl XA. loakntoyaTb yAAMHUTENbHbIE NPOBOAA K Tepmonape cnegyer C y4étom
NONAPHOCTU (XpOMEnb K XpOMento, aftoMesb K antomento ans XA). MogknoyaTb Tepmonapy nam
TepmonapHble nposoga K npubopy cneayeT TakKe C YY4ETOM MOASPHOCTU. Temnepatypa
«XONOA4HbIX cnaeB» B npubope TepmogaTt M3mepAeTcA Ha K1EMMHOM KON0AKe M aBTOMAaTUYECKU
YYUTbIBAETCA NPU BbIYUCAEHUN TeMNepaTypbl.

Echn y Bac BO3HMKAM COMHEHMA B NPaBMAbHOCTU paboTbl npubopa MAM MCNPABHOCTU
TepMmonapbl Mbl PeKomMmeHAyem ANA MNPOBEPKU MNOrpysuTb Tepmonapy B KUMAAWYH BOAY.

MNokasaHus npubopa He Ao/KHbI oTanYaTbea oT 100 rpaaycos 6onee yem Ha 1...2 rpaayca.
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Mpubopbl TepmoaaT MMEIOT BbICOKOE BXOAHOE COMNPOTUB/IEHNE, MOITOMY COMPOTUB/IEHUE
TEPMOMapPHbIX NPOBOAOB U UX A/IMHA HE B/IUAIOT HA TOYHOCTb M3MepeHus. O4HaKOo, YEM Kopoye
TepMOMapHbIe NPOBOAA, TEM MEHbLLE HA HUX SNEKTPUYECKME HAaBOAKMN.

Bo wu3beraHMe WCMNO/Ib30BAHUSA HENoAXoAAWMX TepMOMapHbiX MNPOBOAOB  WUAM
HEeNpPaBW/IbHOTO MX MOAKNOYEHUA PEKOMEHAYEM MCNONb30BaTb TEPMOMAPbl C HEPA3bEMHbIMMU
NPOBOAAMM HaLLEero NPou3BOACTBA. Bbl MOXKeTe 3aKa3aTb Tepmonapy ¢ toboin 4IMHOM NpoBoAa.

NoaknoueHne TEpMOMETPOB CONPOTUBEHUSA

K npubopy morKeT 6bITb NOAKIOYEH NAATUHOBBIA, MeAHbIA UNN HUKENEBLIN TEPMOMETP
conpoTtuBaeHua. TepMoMeTp CONPOTMBEHUE NOAKAKOYAETCA N0 TPEXMNPOBOAHOM cxeme. Bce Tpu
NpPOBOAA AO0MXHbI HAX0A4MUTbCS B 0AHOM Kabene. MNpoBoga A0/KHbI ObITb MegHble, CE4eHNE He
meHee 0,5 mm? (gonyckaetca 0,35 MM? Ona KOPOTKUX AUHWIA). Mposoga A0MXHbI MMETb
OAMHAKOBYID A/MHY M conpoTuBaeHne. MaKCMManbHOEe COMPOTMB/IEHME KaXKAoro nposoja
AOMKHO bbiTb He 6onee 20 Om. Mpu cobnogeHUN 3TUX YCNOBUI CONPOTUB/IEHWE MPOBOAOB
aBTOMATUYECKM YYUTbIBAETCA M HE BANAET Ha TOYHOCTb M3MepPEeHMs TeMNepaTypbl.

NogKno4YeHne AaTYNKOB C TOKOBbIM BbIXOA0M
Ona noakntoYeHua AaTYMKOB € TOKOBbIM Bbixoaom 0...20 MA unan 4...20 mA Heobxoammo
YCTAaHOBUTb WYHT 2 Om. PekomeHgyem ncnonossosatb LUyHT L2 Hawero npomnssoAacTsa.

4.3 NOAKNIOYEHME UCNONIHUTENbHBIX YCTPOMUCTB

B npubope nmeetca 4yeTbipe TMNA BbIXOAA — PENIEMHbINA, TPAH3UCTOPHbINA, penenHo -
CMMUCTOPHbBIN N aHANOrOBbIN.

Pene, yctTaHOBNEHHOE B Npmnbope, MOXKEeT KOMMYTMPOBaTb Harpy3ky 4o 10 A npu ~230B.
CnepnyeT MOMHUTb, YTO pecypc paboTbl KOHTAKTOB pene 3aBUCUT OT TOKA M TMNa Harpysku. Yem
BbllE MHAYKTMBHOCTb HAarpy3KmM 1 Yem Bbille TOK, TeM ObICTPEE M3HALIMBAKOTCA KOHTAKTbI pese.
Pene MOXHO MCNONb30BaTb A/1A BKAKOYEHUA HArPy3KM C Manoh MHAYKTMBHOCTbIO (T3H, namna
HaKa/IMBaHMA) MOLLHOCTbIO A0 2,3 KBT. [laHHbIN pexXnum paboTbl BbIXOAA MOXKHO NPUMEHATb ANA
KOMMYTALUMKM Harpy3KkM Kak Ha NnepemeHHOM TOKe, TaK M Ha MOCTOAHHOM TOKe.

K TpaH3uctopHomy Bbixoay npubopa noakntoyatotca cunosble 6n0km Tuna Cb uan MBT.
TupuctopHble 610KK paccynTaHbl Ha Tokn oT 10 go 1000 A ana KommyTaumm oaHopasHOM UAK
TpéxdasHoM Harpysku. KommyTtauma TUPUCTOPOB MPOUCXOAUT B Hyne. Pexkum ynpasneHwms
MOLLHOCTbO 3a42ETcA Npnbopom (a He 61o0KoM). BAOKKM MOryT paboTaTb B peKMMe PaBHOMEPHO
pacnpenenéHHbix pabounx ceTeBbiXx NEPMOAOB UIN B LUMPOTHO-MMMNYIbCHOM PEXUME.

Ona  TpéxdasHbix HArpysok HeobxogMmo ucnonb3oBatb 610kM Tvna CB3d waum
MBT3®.PenemHO-CMMUCTOPHbIN BbIXOA NPeAcTaBAseT cobo KOMOMHaLUIO ABYX BbIXOA0B — pene
n cummctop. Moxket paboTaTb B TpEX perMMax — pene, CMMUCTOP U pene-CMMUCTOpP.B pexunme
paboTbl «Pene» Bbixos paboTaeT ,KaK 0B6bIYHbIN PeNenHbIN BbIXOA,

B pexxnme paboTbl «CUMMUCTOP» BbIXO4, MOXKET KOMMYTUPOBATb Harpysky 4o 1 A npu ~230
B. [aHHbI pexmm paboTbl BbIXOAA MOMKHO MCMNONb30BaTb ANA MNOAKAOYEHUS MOLLHOIO
CMMUCTOPA UAM napbl TUPUCTOPOB. OTKPbITUE U 3aKPbITUE CUMMUCTOPA NPOUCXOAUT B Hye.
[aHHbBIN peXxnum paboTbl MOXKHO NPUMEHATb TONIbKO A1A KOMMYTALMKN Harpy3KM Ha NepemMeHHOM
TOKe.

B pexknume paboTbl «Pene-cumuctop» Bbixod pabotaet B KOMOMHMPOBAHHOM pexume. MNpu
BK/IIOYEHMM BbIXO4a CHAaYa/la 3aMbIKAaeTCA CMMUCTOP, a 3aTem Yepes 20 mc 3ambliKkaeTca pene. Mpu
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OTK/NHOYEHMM BbIXOAA NOCNe[0BaTeNIbHOCTb 0OpaTHAA — CHavasla pa3mMblkaeTca pene, a vyepes 20
MC pa3MblKaeTca cMmnctop. OTKPbITUE U 3aKPbITUE CMMUCTOPA MPOUCXOAUT B Hyne. [aHHbIN
peXnm paboTbl NO3BONAET UCKAKOUYUTb MCKPOOOPa3oBaHME Ha KOHTAKTax pesne M 3HAYUTENbHO
NPOA/INTb CPOK CAYXKObl BbixoAa. [daHHbIN peXxum paboTbl MOMKHO MPUMEHATb TOJIbKO ANA
KOMMYTaUMM HArpysKM Ha NepemeHHOM TOKe. Pexum noaxogut pgna  ynpasneHus
3NeKTPOMArHUTHbIMM NYCKaTeNAMMU U APYTUX HAarpy3oK € 60/1bLWON MHAYKTUBHOCTLIO.

Ha pucyHkax 13, 14, 15 v 16 npeactaB/ieHbl CXeMbl MOAKAOYEHUA MCMOIHUTE/IbHbIX
YCTPOMCTB.

Bonee nogpobHaa MHPopmauma no Bbixodam npubopos «Tepmopat» nNpeacTaBaeHa B
cTaTbe «UcnonHnTenbHble BbIXOAbl npubopos Tepmogat» Ha canTe
http://www.termodat.ru/information/articles/vihoditermodat/.

Bbixon «P»

PenenHbin BbIXo4
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~U0—m7_ J E ° A _J_LJI] é
o—— |

MoakntoyeHue Harpysku meHee 2,3 KBT

o
~y Harpyska Nyckarenes P ~y Harpyska
—'j o VWA
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MopknioyeHune ANeKTpo3agBUXKH

PucyHok 13 — Cxembl NoOKAo4YeHUs peseliHbiX 8bIX0008
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Bbixoa «PC»

PeneMHO-CUMUCTOPHbLIN BbIXOA,

Pexum pabotbl «CumMmucTop»

MpeaHasHayeH AnNA ynpaBrieHUs BHELWHUM CUMUCTOPOM, TUpUCTOpPaMu
unu Harpyskoun go 200 BT. OnTousonupoBaH. BknioyeHune cumucropa
npoucxoauT B MOMEHT NpoxoXxaeHus cgasbl yepes HomMb. Imakc ~ 1 A
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PucyHok 14 — Cxembl NoOKAt0YeHUS peseliHo - CUMUCMOPHO20 8biIX00d
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Bbixoa «T»

TpaH3UCTOPHbLIN BbIXOA,
MpepHasHayeH ang ynpaesneHua 6nokamu tuna Cb, MBT.
U =15 B (12-20 B, He c6anaHcupoBaHHoe). IMakc. = 30 MA
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Cxema noakntoyeHUa «3Be3aa ¢ HelTpanbio»
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PucyHok 15 — Cxembl NOOKAKOYEHUS MPAH3UCMOPHO20 8bIX00d
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Bbixoa «A»

AHanoroBbI TOKOBbIA BbIXoA
MpenHa3HayeH Ans ynpaBneHUs UCNONHUTENTbHbIMU
ycTpoucTBamMu ¢ TOKoBbIM Bxogom 0...5, 5...0, 0...20, 20...0, 4...20, 20...4 MA.
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N
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= >
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MopkntoyeHne camonucua

PucyHok 16 — CxeMbl NOOKAOYEHUS HA10208020 8bIX00a

4.4 NOAKNIOYEHUE NPUBOPA

Ha pucyHkax 17, 18 1 19 npeactaBaeHbl CXeMbl NOAKAOYEHMS Npubopa.
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PucyHok 17 — Cxema nooknoyeHus npubopa Tepmodam-12K6-A...
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PucyHok 18 — Cxema nodknroyeHus npubopa Tepmodam-12K6-B..., Tepmooam-12K6-H...
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PucyHok 19 — Cxema noodkKnouveHuA npubopa Tepmodam-12K6-P6...

5 TABAPUTHbIE PASMEPbI MPUBOPA

Ha pucyHkax 20, 21, 22, 23 1 24 npeacTaBneHbl rabapuTHble pasamepbl npubopa.
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PucyHok 20 — FabapumHsie pasmepsl npubopa Tepmooam-12K6-A...
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PucyHok 21 — labapumHeie pazmepsl npubopa Tepmodam-12K6-A7...
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PucyHok 22 — labapumHsie pasmepsi npubopa Tepmooam-12K6-P6...
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PucyHok 23 — labapumHesle pasmepsi npubopa Tepmooam-12K6-B...
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PucyHok 24 — labapumHsie pazmepsi npubopa Tepmooam-12K6-H...
6 MEPbI BESOINACHOCTU

Mpu noarotoBke npubopa K MCNONb30BAHUIO A0MKHbI ObITb cobAOAEHDbI Cneaylowme
TpeboBaHuA:

- MEeCTO YCTaHOBKM npubopa aonKHO obecneumBaTb yaoOHble YCNOBUS ONA MOHTaKa,
06CNYKMBAHMA N EMOHTAXKA;

- nobble nogknwyeHna K npubopy cnepyeT NpPov3BOAUTb NPU OTKAOYEHHOM MUTAHUMU
cetu;

- Heob6X0AMMbIE IMHUM CBA3U CeayeT NoACOeANHATL K Kiemmam nprubopa corfiacHo cxeme
NOAKNIOYEHUS;

- NpW 3KcnayaTauum npubopa A[O0MKHbI 6biTb cobntogeHbl "lMpaBuna TeXHUYECKOM
3KCN/lyaTauum 3N1eKTPOyCTaHOBOK NoTpebuTteneir uM npasBuna TexHUKM 6e3onacHOCTM npwu
3KCN/yaTauum 3NeKTPOYyCTaHOBOK noTpebutenen”

- KOHTAKTHbI€ KONOAKM A0/1KHbl ObITb 3aLMLLEHbI OT C/1Iy4alHbIX MPUKOCHOBEHWUI K HUM BO
Bpema paboTbl. KOHTAKT @ Ha 3aAHeN cTeHKe NnpmMbopa A0/KEH ObITb 3a3eM/IEH.
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Mpw BbIABNEHUM HEUCMPABHOCTU Npubopa HEOBXOAMMO OTKAKUYMUTL MoAadyy NUTaHUA Ha
NPpMbop M CBA3ATbCA CO CAYXKOOM TEXHMYECKON MNOAAEPHKKU ANA MNONYyYeHMA AaNbHenlen
MHCTPYKLMM NO €€ yCTPaHEHMIO.

7 YCNOBUA XPAHEHUA, TPAHCMTOPTUPOBAHUA U YTUTU3ALIUUN

Mpnbop B YMNAaKOBOYHOM Tape AOMKEH XPAHUTbCA B 3aKPbITbIX MOMELLEHUAX MPU
TemnepaTtype oT -50 go 50°C 1 3HaYeHMAX OTHOCUTEIbHOM BAAXKHOCTU He Bonee 80 % npu 25°C.

Mpnbop MOXKeT TPaHCNOPTUPOBATLCA BCEMU BUAAMM KPbITOrO HA3EMHOI0O TpaHcnopTa 6e3
OrpaHUYeHUA PacCTOAHUIN U CKOPOCTU ABUMKEHMUA.

Mpnbop He coaepKUT BpPeaHbIX BELLECTB, APAroOueHHbIX METANN0B U WUHbIX BELLECTB,
Tpebyrwmx cneumanbHbiXx Mep No yTUAM3ALUMN.

8 TEXHUYECKOE OBC/NTYXUBAHUE

Bo Bpemsa BbINOJHEHMA pPabOT Mo TexHUYeckomy obcayKuBaHWUIO Npubopa cnepyet
cobntopgatb TpeboBaHms 6e3onacHoCcTU pa3gena 4 n 6.
TexHnueckoe obcnyxkmBaHMe Npubopa NPOBOAMUTCA HE PerKe OA4HOro pasa B 6 mecAues U
BK/IIOYAET Caeytolme npoueaypbl:
— MpoBepKa KpenneHua npnbopa;
— NpOBepPKa BUHTOBbIX COEANHEHWU;
— yAaneHue Nbln U rpasu ¢ KneMMmHUKa npubopa.

9 KOHTAKTHAA UH®OPMALIUA

MpubopoctpourtenbHbit 3aBog TEPMOOAT
OO0O HIMNMN «Cucrembl KOHTPONA»
Poccua, 614031, r. NMepmb, yn. [lokydaesa, 31A
TenedoH, pakc: (342) 213-99-49
http://www.termodat.ru E-mail: mail@termodat.ru
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