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PYROBOACTBO MOJIb3OBATE/A

TEPMO/AT-16K5



TexHU4YecKue xapakrepucTukm npubopa Tepmogar-16K5

N3mepuTenbHbIV YHUBepcanbHbIv BXOA

Obwwme [vanasoH nsmepexus Ot -270°C go 2500°C (3aBucKT OT TUNa gatyvka)
XapakTepucTukn | Bpewms namepeHus [ns Tepmonapbl [ina TepmMoconpoTuBneHns
He Gonee 0,5 cek He Gonee 0,8 cek
Knacc To4HOCTH 0,25
Paspeluexmne 1°C nnm 0,1°C (BbIGrpaeTcsi nonb3oBatenem)
MogakntoyeHve Twnbl Tepmonap TXA (K), TXK (L), TXKK (J), TMKH (T), THH (N),
TepmMonapsbl TN (S), TN (R), TNP (B), TBP (A-1, A-2, A-3)
KomneHcauusa Temnepatypbl ABTOMaTUYECKasi KOMNEHcaUMs UNn pyyYHast
XON0AHOro cnas yCTaHOBKa TemnepaTtypbl KOMMEHcaLmn B
amanasoHe ot 0 4o 100 °C unum oTKnoYeHa
MoaknioyeHne Tunbl TEPMOCONPOTUBNEHUI Pt (a=0,00385°C™), M (0=0,00428°C™),
TepmomeTpa Ni (a=0,00617°C™), Cu (W100=1,4260), M (0=0,00391°C™)
conpoTusnenusi | Conpotusnetue npu 0°C 100 Om unu nob6oe B gnanazoHe 10..150 Om
KomneHcauus ABTOMaTUYeCKas KoMneHcaums no
COMPOTUBIEHUS NOABOAAWMX | TPEXMPOBOAHON CXeme (CONPOTUBIEHME KaXKO0ro
npoBOAOB nposoga - He 6onee 20 Om)
VI3mepuTenbHbIn TOK 0,25 MA
MoakntoyeHne VI3mepeHue HanpshkeHnst Ot -10 mB go 80 mB
[aTynkoB Vi3mepeHue Toka Ot 0 80 40 MA (C BHELLHWM LLIYHTOM)

MamepeHune conpoTvBneHns

Ot 10 go 300 Om

[npomeTpsbl

PK15, PC20

ONCKpeTHbIN B

Xon,

HasHayeHnve BkritoyeHne v BbIKNIOYEHNE perynmpoBaHust

MNpumeHexne MopkntoyeHne KHoMkv nunmn Tymbnepa

Bbixoabl

Konunuecteo O6Lee KONNYECTBO - YeTbipe Bbixoga. Habop BbIXOAOB 3aBUCUT OT MOAENV
Pene MakcumanbHbIn 7 A, ~220 B ona HopmarnbHO-pa3oMKHYTOro KOHTaKTa

KOMMYTUPYEMBbI TOK
(Ha aKTMBHOW Harpyske)

3 A, ~220 B ona HopmarnbHO-3aMKHYTOrO KOHTaKTa

MeTop ynpaeneHus

Mpw NO-perynmpoBaHmn — WUINPOTHO-UMMYMbCHBIN (LLUVM)

MOLLHOCTbO Mpn ABYXNO3NLMOHHOM PEryNMPOBaHNUN — BKM./BbIKI.

HasHaveHne YnpaBneHue HarpeBaTenem, yrpaeneHne oxnagurenem,
aBapuiHas curHanusaums.

MpumeHeHne YnpasneHue Harpy3kow Ao 7A, BKIOYEHMe nyckaTens,

NPOMEXYTOYHOIO perne 1 ap.

TpaH3UCTOpPHBbIN

BbIxogHow curHan

12..20 B, 1ok o 30 MA, MMNynbCHBIN UK Lndp. curHan

BbIXO

MeTton

Mpu MU IO-perynuposaHuu:
- lnpoTHo-umnynbcHbin (LUAM)

yrnpaBneHus )
MOLLHOCTBIO - MeTon paBHOMepHO-pacnpeAenéHHbix ceTeBbix nepuopos (PCI)
- Pazo-umnynbcHoe (paso-yrnoBoe) ynpaBneHve ¢ NoMOLLbo
cunosblx 6nokos Tuna ®UY unu MbBT
Mpu ABYXMO3NULIMOHHOM pErynupoBaHuy - BKI./BbIKII.
HasHa4yeHne YHpaBneHme HarpesaTeneMm, ynpasfieHne oxnagurtenem
MpumeHeHne - MopkntoyeHne cunosbix 6nokos CB, ®UY unu MBT

- YnpaBeneHue BHELLHYM pene Unu ap. ycTpoicTBamMm

CVMUCTOpHBIN

MakcumanbHbI TOK

1A, ~220B

BbIXO[

MeTopn
ynpaBneHus
MOLLHOCTbH

Mpu MUAO-perynupoBaHumn:

- lLnpoTHo-uMnynbcHbIn (LLUAM)

- MeToa paBHOMepHO-pacnpeaenéHHbIX CETEBbIX
nepuogos (PCI)

Mpu ABYXNO3ULIMOHHOM perynupoBaHuy — BKI./BbIKI1.




HasHaueHve YnpaBneHve HarpeBaTenem, ynpaBneHue oxnagutenem,

aBapMVIHaH curHanumsauums.

MpumeHeHne YnpaBneHue Harpyskon fo 1 A, BKkIOYeHWe nyckatens,
ynpasneH1e BHeWWHUMU TUPUCTOPaMM U CUMUCTOPOM
OcobeHHocTH Hanuuve petektopa «0», KOMMyTaUUsi NMPOUCXOAUT Mpwu

npoxoxgeHnn asbl Yepes HomMb

PerynupoBaHue TeMnepaTypbl

3aKoHbI - MNQO-3akoH
perynupoBaHus | - [IByXMO3ULMOHHBIN 3aKoH (BKIN./BbIKI., on/off)
- TPexno3nUMOHHbIN 3aKOH ANs yNpaBneHns 3a4BWKKOW C 3NEKTPonpMBoAOM

OcobeHHoCTH - PerynupoBaHuve no 3agaHHomn nporpamMme

- ®yHKuma asToHacTpoviku MU koadduumeHToB

- Bo3aMOXHOCTb orpaHu4eHnsi MakCMManbHOW U MUHUMAarbHOM MOLLHOCTM
- Pexvm ynpaBneHvsi MOLLHOCTbO BPYYHYIO

I'IpwvleHeHwe YHpaBneHwe HarpesaTtenem unu oxnagutenem Unn ogHOBpPEMEHHO HarpesaTesnieM

n oxnagutenem

ABapuinHasa curHanusauus

Pexumbl - MNpeBbilWweHve 3agaHHON TemnepaTypsbl

paboTbl - CHWXeHne TemnepaTtypbl HUXe 3a4aHHON

- [Meperpes BbILLE YCTaBKN PEryNMPOBaHWs Ha 3aaHHYI0 BENUYUHY
- CHWXeHve TemnepaTypbl HUXKe YCTaBKu Ha 3a4aHHYI0 BENUYUHY

- Bbixof 13 30HbI OKOMO YCTaBKu perynvMpoBaHus

Konnyectso Tpw «aBapvm» C pasHbiMK YCTaBKaMy, Ha pasHbIX BbIXogax

DyHKLMM - OyHKUMSA BrIOKMPOBKM aBapumn Npu BKIIOYEHUM npubopa
- ®yHKUMA nogasneHns «apebesra» curHanmsauuy, GuUNbTP A0 YeTbIPEX MUHYT

CepBUCHbIe PYHKLUU

KoHTporb 06pbiBa Tepmonapb! v TEPMOCONPOTUBIIEHUS] U KOPOTKOTO 3aMblKaHus!
TEPMOCONPOTUBMEHNS

KoHTpornb HE3aMKHYTOCTU (LleJ'IOCTHOCTVI) KOHTYpa perynmpoBaHuna

OrpaHuyeHvie YpoBHS AOCTYMNa K NapaMeTpamM HacTPOMKM

Lindposas dpunbtpaumsa curHana

Pexu1m py4HOro ynpaeneHus MOLLHOCTbIO HarpeBarens

Bo3MoXHOCTb BBEAEHUS MOMPaBKY K M3MEePEeHHOW TemnepaType

ApxuB 1 KOMNbIOTEPHbIN UHTEpPdenc

ApxuB ApxvBHas namsTb 2 MbaTa

KonunyecTBo 3anucen Bonee 1 MmunnuoHa

lMepuog 3anucu B apxms Ot 1 cekyHabl fo 12 YacoB

MpogonkuTensHoCTb Mpw nepvoge 3anvcu:

HenpepbIBHOW 3anuncu 1 MuHyTa — 2 ropa

10 cekyHA — 4 mecsua
1 cekyHga — 12 cyTok

MpocmoTp apxuBa Ha pucnnee npubopa B BuAae rpacuka unm Ha

KOMnbloTEPE
WHTepderic Twn nHTepdeiica RS485
CkopocTb 06MeHa 9600..115200 6uT/cek
OcobeHHoCTN M3onmpoBaHHbIN
MpoTokon Modbus ASCII, Modbus RTU, «Tepmoagat»
MuTtaHue

HomuHanbHOe HanpshkeHue NUTaHus ~220 B, 50 'y,

[lonycTtumoe HanpspkeHne nuTaHus OT ~160 B no ~250 B

He 6onee 10 Bt

MoTpebnsiemas MOLLHOCTb

O6uwas uHdopmauums

MHgukaTop | "padhmyeckuii XxnaKoKpucTannyeckni akpaH ¢ paspeweHnem 128x64




McnonHeHne, macca

Kopnyc metannuyeckuii. VicnonHeHve — Ansi LUMTOBOrO MOHTaXa, MOHTaXHbI

1 pasmepbl Bblpe3 — 92x92 MM, nuueBasi naHenb 96x96 MM, rabaputHble pa3mepsbl
96x96x95 mMm. Macca — He bonee 1 kr

TexHuuyeckme TY 4218-004-12023213-2009

ycrnosus

CepTtudukaumns Mpnbopbl TepmoaaT BHeCeHbI B [0CYyAapCTBEHHBIV pEECTP CPEACTB U3MePEHUii
Ne17602-09. CepTtudmkat RU.C.32.001.A. Ne38820 ot 23.03.2010 1.
Paspeluerne ®egepanbHon cnyxbbl MO 3KONOrM4ECKOMY, TEXHONOrMYECKOMY 1
atomHomy Hagsopy Ne PPC 00-045946 Ha npvMeHeHne BO B3pbIBONOXapo-
OMacHbIX N XMMWYECKM ONacHbIX MPOM3BOACTBAX BHE B3PbIBOONACHbIX 30H
Ceptudukat coorsetcteust Ne POCC RU.ME48.H02704
CepTudpukat 06 yTBEpKAEHUM TUNa CPEACTBa U3MepeHui
B pecnybnuke benapycb Ne 3674
CepTudukat o6 yTBEpKOAEHUM TUNA CpeacTBa U3MepeHui
B pecnybnuke KasaxcraH Ne 6410

MeTponorus MoBepka npubopos «TepmogaT» A0IMKHA OCYLLECTBATLCS B COOTBETCTBUM C
«MeTtoamkon noeepkm CK2.320.202 MI». MeToamKy NOBEPKU MOXHO CkavaTb
Ha cavite www.termodat.ru
MexXnoBepoyHbI MHTepBan 2 roga

Ycnosusi Pa6ounit anana3soH ot +5 °C go + 40 °C, BnaxHocTts go 80%, 6e3

aKcnnyataumm KOHAEHcauum Bnaru

lapaHTUA 3 roga

Mogenu

16K5/1YB/2P/1C/1T/485/2M

1 yHuBepcanbHbIn BXoA, 2 pene, 1 CUMUCTOPHbIV BbIXOA,
1 TpaH3MCTOpHbIN BbIX0d, nHTepdenc RS485, apxus 2Mbavita

16K5/1YB/3P/1T/485/2M

1 yHuBepcanbHbIv Bxogd, 3 pene, 1 TpaH3UCTOPHBIN BbIXOA,
nHTepdenc RS485, apxvus 2M6anTta




| BBepeHue

Bnarogapvm Bac 3a BeiGop perynatopa Temnepatypbl Tepmoaat-16K5.

TepmopaT-16K5 npegHasHayeH AnNa M3MEpPEeHUs U perynupoBaHusi TemnepaTypbl.
PerynupoBaHune TemnepaTtypbl  OCYLUECTBRASETCA MO  MPOMOPUMOHANbHO  —
WHTerpanbHo - anddepeHumnansHomy 3akoHy (M), ABYXNO3NLUMOHHOMY 3aKOHY UIu
Nno TPEXMO3ULMOHHOMY 3aKOHY (NPW MCMONb30BaHUN 3aABWXKN C 3NEKTPONPUBOAOM).

TepmopgaT-16K5 nmeet yHmBepcasnbHbIi U3MEPUTENbHBIN BXO4, AUCKPETHBLIN BXO4, W
yeTblpe BbIXOAa. YHMBepcanbHblA BXO4 NpedHa3HayeH ansg  MOAKIYEeHWs
TemnepaTypHbiX OaTysMkoB  (Tepmomnap, TepmoconpoTuBreHuni). K Bbixogam
MOAKITIOYATCA  MCMOMHUTENbHbIE  YCTPOMCTBA — MyckaTtenu, CuUrHanu3aTtopbl,
cunoBble 6rokn. C MOMOLLBHO KHOMKW, MOAKIMIOYEHHON K OMCKPETHOMY BXOAY MOXHO
OUCTaHLUMOHHO BKNIOYATbL/BbIKNOYAaTb NPOLLECC PEryNMpPoOBaHms.

Mpubop MoOXeT ynpaBnATb Kak HarpeBaTenbHblMM (Hanpumep, T3OH), Tak wu
oXnaguTenbHbIMU (BEHTUIIATOP, KOMNpPeccop) ycTponcTBamu. NpegycMoTpeH Takke
0CO0bIi KOMOMHMPOBAHHBIN PEXMM — OOHOBPEMEHHOE YrpaBlieHWe HarpeBaTenem u
oxrnagutenem.

TepmopaT-16K5 wumeeT passBuTylo cuctemy asBapuiHOW W npedynpeauTensHoOn
curHanusauun. B HacTpomkax npubopa wumeeTcs TpuM He3aBUCHMMbIX MNpOdUNns
aBapuiiHon curHanusaumm. Kaxgbi npoduns No3BonseT HaCTPoUTb MATb PasnnyHbIX
TMMNOB CUrHanu3aumuM, B TOM uucne u curHanusaumio o6 obpbiBe gatynka u o
HEeUCNPaBHOCTM KOHTypa perynupoBaHus. ABapUWHYIO CUrHanNu3aumi  MOXHO
Ha3HauuTb Ha NboK BbIXoa Npmnbopa.

Mpnbop cHabxeH nHtepdencom RS485 ons cBs3u ¢ KoMmnbloTepoMm. [NpoTokon cBs3n
Modbus ASCII. YcTaBku TemnepaTtypbl W Apyrme napameTpbl npubopa MoryT
3aaBaThCA M pefakTUpoBaTbCsA C KOMMbOTEpA. [ns NOAKMHYEHUS] K KOMMbIOTEPY
HeobxoouMM npeobpasoBatenb MHTepdenica USB/RS485 tuna CK201. K oagHomy
yctponctey CK201 moxeT ObiTb nogkntoveHo oo 128 npmbopos. Jonyctumas anvHa
NnHUKN RS485 - 1200 meTpoB.



KomnbloTepHas nporpamma TermodatNet no3sonseT opraHM3oBaTb aBTOMATUYECKUI
OMpoC HeckonbkMx npubopoB, HabnogaTb Ha 3KpaHe KoMMbloTepa rpaduku
Temneparyp, nony4atb U3 NpUGOPOB apXMBHbIE 3aMUCK, pacrievaTbiBaTb U COXPaHsTb
[AaHHble B pasnuyHbIX dhopmatax.

Mpubop obopyooBaH apxuBHOW MNaMATblO ANA 3anuMcu rpaduvka Temneparypsbl.
NamepeHHas TemnepaTypa 3anucbiBaeTcsl BO BCTpOeHHYo Flash namaTe ¢ npueaskon
K peanbHOMYy BpeMeHun 1 kaneHgapto. MNepuoa 3anucm ot 1 cek o 12 yacos. Apxus
nossonsieT 3anucate 0 1 MunnuoHa Touvek. ApxvB MoxeT OblTb MPOCMOTPEH
HenocpeacTBEHHO Ha npubope B BuAae rpadmka wnNu nepefaH Ha KOMMbLOTEP.
Ycrporcteo CK301 nossonseT ckayatb apxmB Ha USB Flash disk.

| OCHOBHOW peXuM paboTbl

YctaHoBute TepmopaT-16K5 wun Bkniounte ero. [locne KopoTkoM npouenypbl
camoTecTupoBaHua npmbop rotos k pabote. MNepen Bamu OCHOBHOW pexunm paboThbl
npubopa. B aTom pexume npubop nubo otobpaxaeT rpadnk NI3MEPEHHOro 3Ha4YeHUs,
nMBo OCHOBHYIO MHOPMALMIO B TEKCTOBOM Buae. Beibop 0CHOBHOMO pexmma paboThbl
NpOU3BOAUTCH HaXKaTUeM Ha KHomky [.

Bbibepute nyHkT «OCHOBHOM 3KpaH». B pexnme «rpadmk» kHonkon O nameHsieTcs
TN 3aBWCMMOCTW, BbLIBOOAMMOW Ha 3KpaH: M3MepeHHoe 3HaveHwe T - Bpems,
yctaBka SP - Bpewms, MowHocTb P - Bpems. KHomkamun V u A npounssBoanTcs caBur
rpadpvka Hasag v Bnepeg no ocu BpeMeHMU.

VT ——— M3amepeHHasa Temnepatypa

110

100 - -
14:08 1512

Caur rpacuka
10 OCU BPEMEHW

A ﬂ
<
Pl

Bbibop
oTobpakaemol BENUYUHBI

B pexuMme «TeKCT» Ha 3KpaH BblBOAUTCA MoapobHas MHdopMauuss o npouecce
perynMpoBaHus.



M3mepeHHasa TemnepaTypa

= TEPMOAAT ———=x= Tekyllee Bpems 1 fata
Temnepatypa perynMpoBaHusi
(ycTaska) gtz o
105 °C B
BblBOAMMAS MOLIHOCTbL A gpo e €™
Tk Mowsocrs 0% CocTosiHMe BbiIXOooB
(B - BbIXOZ, BKIKOYEH, [ - BbIXOZ BbIKITIOHEH)

Bxon
B PEXMM HaCTPOWKM

Ecnv patynk He MOAKMYEH WM HeucnpaBeH, BMECTO 3HavyeHusi Temnepartypbl
BblBoauTCcs croBo «OBPbIB». Ecnu perynvpoBaHWe BbIKITOYEHO, TO 3HAYeHue
YyCTaBKM He BbIBOAUTCA. Ecnn perynupoBaHme NpuoCTaHOBIEHO, TO BbIBOAUTCS CNOBO
«Mayza».

| MpaBuna HacTpoiiku npubopa

MapameTpbl HacTpoWku npubopa cCrpynnupoBaHbl B pasgenbl, a pasgenb
obbeavHeHbl B masbl. B BepxHen cTpoke Haj rmaBHbIM MEHI0 0TOGpaXkaeTcs Homep
rnaBbl U pasfgena B PYKOBOACTBE norb3osatens. Hanpumep, nyHKT meHio «AO»
onucaH B rnase 2, pasgene 1:

Frnaea 2. Fazgen 1

HarFeeaTeAe

MpocToe HaxaTMe Ha kHoOMKy (1 OTKpbiBaeT MeH GbicTporo goctyna. B meHio
GbICTPOro JOCTYNa MOXHO MOMEHSTb pexum paGoTbl npubopa (MyHKT «OCHOBHOIA
3KpaH») 1 BKINIOYUTb perynmpoBaHmne (MyHKT «YCTaBKU»).

Honroe HaxaTue Ha kHonky 1 (okorno 5 cekyHO) OTKpbIBaeT PEeXuM HacTpOMKu
npubopa.

| HazHaueHMe KHONOK B PeXMMe HaCTPOMNKM |

0 Bxoa B pexxum HacTponku, nepebop napaMeTpoB
@] Bbixoa n3 pasgena, rnasbl
V unn A | BblaeneHue nyHKTOB, BbIOOP 3HAaYEHWI NapameTpoB

Bbixoa 13 pexvma HacTpOrK/M — OAHOBPEMEHHOE HaxaTtue kHonok [ n O.



| Kak BKNIOYUTL perynmposaHue

HaxxmuTe kHonky D).
B nyHkTe «YcTaBkuM» 3aganite yCTaBKy perynupoBaHus SP M CKOPOCTb W3MEHEHWs
yctaBku V. BkniouuTe perynupoBaHue, HasHaumB napameTtpy «PerynuposaHue»

3HayeHune «[a».

sPEEEEAEEN
JCHOEHOHW =HKFaH = L=1BEE, @50

FPergavroeaHme: Hat

YT06bl NMPUOCTAaHOBWUTL perynupoBaHue BblbupainTe 3HauveHue «Maysax». lNpu aTom
npubop OyaeT npoAormkaTb PerynMpoBaTb, HO 3HAYEHWE YCTaBKM U3MEHSATLCA He

Oyper.

| HACTPOUKA NPUEOPA |

| FnaBa 1. KoHdourypauus |
Bxopn (BbIGOp AaTymka)

Mnaea 1. Paspgen 1.

B nepsom pasaene gaHHoW rmasbl 3a4aeTcs TUM MCMNonNb3yeMoro gatyvka. Hanpvmep,
€Ccrnun NoAKniYeHa Tepmonapa xpomenbs-konenb, Boibepute «XK(L)».

O6Go3HaueHue KommeHTapuu Ovana3zoH
faruvka “3MepeHus
Tepmonapbl
XA(K) | TXA (K) xpomens / antomernb -270°C .. 1372°C
XK(L) | TXK (L) xpomens / konenb -200°C .. 780°C
An(s) | TN (S) nnatura-10%poaui / nnatuxHa -50°C .. 1800°C
XKK(J) | TKK (J) xeneso / koHcTaHTaH -210°C .. 1210°C
MK(T) | TMKH (T) meab / koHcTaHTaH -270°C .. 400°C
NMN(R) | TNMN (R) nnatuna-13%poauin / nnatuxHa -50°C .. 1800°C
NP(B) | TrP(B) nnatuHa-30%poauit / nnatuHa-6%poami 400°C .. 1820°C
HH(N) | THH (N) nuxpocun / Hucun -270°C .. 1300°C
BP-A1 | TBP (A-1) sonbgpam-peHuii / Bonbgpam-peHuit 0°C .. 2500°C
BP-A2 | TBP (A-2) sonbgpam-peHuii / Bonbgpam-peHuit 0°C .. 1800°C
BP-A3 | TBP (A-3) sonbpam-peHuii / Bonbgpam-peHuit 0°C .. 1800°C
TepmMmoconpoTuBneHus
Pt | MnaTtuHosoe Pt (0=0,00385 °C™) -200°C .. 500°C
Cu | MegHoe M (a=0,00428 °C™) -180°C .. 200°C
Pt pon. | MnatuHosoe MM (a=0,00391 °C‘l) peaxo ucnosnbayeTcs -200°C .. 500°C
Cu gon. | MegHoe Cu (W100=1,4260) peako ucrionbayercs -50°C .. 200°C

1
B CTPOKe «R,» 3ajaeTcsi conpoTuBneHue BbiGpaHHoro Aatuuka npu 0°C

8



Ni | Hukenesoe ni (@=0,00617 °C™) -60°C .. 180°C
R(Om) | UamepeHne conpoTmBneHuns 10 Om .. 300 Om
MacwiTabupyeMble AaTYUKK
NuHeHBIN MopakntoyeHWe aaTyrka C TOKOBbIM BbIXOAOM UMK C 0...20mA,
BbIXOAOM MO HanpsixeHuto. JiuHeriHoe 0...40 MA
MacluTabupoBaHWe M3MEpPEeHHON BENUUUHBI -10...80 B
KBagpatnuHbin | MogknioyeHne aatymka ¢ TOKOBbIM BbIXOAOM UINK C 0...20MA,
BbIXOAOM MO HanpsbxeHuto. MaclutabuposaHue 0...40 A
N3MEpPEHHO BENUYMHBI C U3BMEYEHNEM KBaAPATHOTO -10...80 mB
KOPHSI
KopeHHoOM MogknioveHne gaTynka ¢ TOKOBbIM BbIXO4OM UMK C 0...20mA,
BbIXOAOM MO HanpsbkeHuto. MaclitabruposaHue 0...40 A
N3MEepEHHO BENUYMHbI C BO3BEAEHNEM B KBaJpaT -10...80 mB
MupomeTpsl
PK-15 | MupomeTp mapkn «PK-15» 0°C .. 1500°C
PC-20 | MNupomeTp mapku «PC-20» 0°C .. 1950°C

MpumeyvaHue. BepxHuii avanasoH M3MepeHusl NnaTMHOBLIX TEPMOMETPOB COMPOTMBIIEHMS] YyKasaH

ans

nardmkoB ¢ conpotusrieHneM npu 0°C paBHbiM 100 OM u CONpPOTMBNEHUM MNOABOASALLMX

nposogos no 20 Om. Mpu MeHbLUMX CONPOTUBINEHMSAX BEPXHUI AnanasoH namepeHus byaer Bobile.

Bbixogbl

naBa 1. Pasgen 2.

B atom pasgene HeobGxoammo BbiOpaTb HasHavyeHMe [ANs KaKAOro BbIXOAa.
TepmopaT-16K5 umeeT deTbipe Bbixoga. Ha Kaxabl BbIXOA4 MOXHO Ha3HauuTb
yripaerneHne Harpesarterniem, oxnagutenem unu oguH U3 npodunen asapunHom
curHanusauun. Tekyllee COCTOsIHME KaXOoro Bbixoga oTobpaxaeTca Ha nepegHewn
naHenu. Ecnu Bbixoa BKMtoYeH — oH GyaeT BblerneH.

MapameTp 3HayeHus KommeHTapumn
T BhikntoyeH Bbixoa He ucnonbayeTcs
TpaH3ucmopHbIli exixod | Harpesartens BbixoA yrnpaBnseT Harpesatenem
Oxnagurtens Bbixoa ynpaBnseT oxnagutenem
P1 CurHanusauus 1 | Bbixop ynpaBnsieT aBapuiiHoi
Pene c curHanusaumeit 1
MEPEKoHeHneM CurHanusauus 2 | Bbixod ynpasnsieT aBapuiHom
KOHTaKTOB _
curHanusaumen 2
P2 CurHanusauus 3 | Bbixod ynpasnsieT aBapuiHom
Pene curHanmnsaumen 3
C nn6o P3 Taiimep Bbixog Tanmepa
CumMucmopHbili 8b1X00 Curxan.1 nporp... | Bbixod UCNonb3yeTcsa AN CUrHanmsaumm
nu6o pene xoda nporpaMmmsl 1
(3aBnCUT OT MoaEenu CurHan.2 nporp... | Bbixog 1cnonb3yeTcs Ans curHanusaumum
npu6opa) XxoAa nporpaMmmbl 2

Ecnn BbiIxog He NCnonb3yeTcd, pekoMeHagyem ero OTKIMKYUTb — Bbl6paTb 3Ha4vyeHune

«BbIKNOYEHY.




BHumaHue! | Mpu ycTaHOBKe HasHayeHUs Bbixoda credyeT MOMHUTb O TOM,
YTO NpPUGOP He BbLIMOMHAET OOHY U Ty Xe (PYHKUMIO Ha pasHbIX
Bbixogax. Hanpumep, He ynpaBnsieT OByMsi HarpeBaTensiMu.
MoaTomy, Npu nepeHoce HarpeBaTens C MEpPBOro Bbixoda Ha
BTOpPOW, MNepBblIi — aBTOMATMYECKM BbIKMOYaeTcs, T.e.
ycTaHaBnuBaeTCcs 3HavyeHne «BbIKnoYeH.

| FnaBea 2. PerynupoBaHue

Tepmopat-16K5 MoxeT perynmpoBaTb TeMnepaTtypy npv NOMOLLM ABYXNO3VULMOHHOIO,
TpexnoauuunoHHoro unu M 3akoHa perynupoBaHus.

Haunbonee npocTon 3akoH perynupoBaHusa TemnepaTypbl - ABYXMO3WUMOHHBLIN. Ha
HarpeBaTenb nogaeTcA MNonHas MOLHOCTb OO0 AOCTUXEHUS YCTaBKW, MOCne 4Yero
nogaya MOLIHOCTM npekpawaetcsa. HecmoTps Ha 970, pasorpeTblil HarpesaTerb
npopornkaeT oTaasaTb TENMO M TemnepaTypa obbekTa kakoe-TO BpeMs npogoskaeT
HapacTaTtb, YTO NpmMBOAUT K neperpesy. [1pyn nocnegywowem ocTbiBaHMM 0ObeKTa, No
OOCTWXKEHUN YCTaBKW, Ha HarpeBaTeNb BHOBb MOAAeTCHA MOfHas MOLUHOCTb.
HarpeBatenb cHa4ana pasorpeBaeT cebs, 3aTeM okpyxawLme obnactn obbekTa, u,
Taknum obpasom, oxnaxgeHve ByaeT npodorkaTbCa 40 Tex Mop, Nnoka BofHa Tenna
He [JOCTUrHeT paTumka TemnepaTtypbl. CnepoBaTenbHO, pearnbHas Temnepartypa
MOXET OKa3aTbCA 3HAYMTENbHO HWXKE 3aOaHHOro 3HadeHus. Takum obpasom, npu
OBYXMO3ULMOHHOM 3aKOHE PErynupoBaHusa BO3MOXHblI 3HavMTenbHble konebaHus
TemnepaTypbl OKONO 3ajaHHOro 3HaYeHus.

[MoBbICUTE  TOYHOCTb  PErynMpoOBaHUA  MOXHO, MNPUMEHSAS  NPOMOpPLMOHANbHO-
WHTerpanbHo-AnddepeHLnansHbin 3akoH perynuposaHus (ML 3akoH).

MO npepnonaraet yMeHbLUEHME MOLLHOCTU, NOAaBaeMoWn Ha HarpeBaTerb, No Mepe
npubnmkeHns TemnepaTtypbl obbekTa K 3agaHHoW TemnepaType. Kpome Toro, B
yCTaHOBMBLUEMCS pexume perynupoBanus no ML 3akoHy npubop onpenenseT
BEMNNYMHY TENSIOBON MOLLHOCTU, HEOOXOANMYIO ANsl KOMMNEHcauumn TeNNoBbIX NOTepb
W NoaaepXaHus 3agaHHoN TemnepaTypbl.

HacTpoika NMU[ 3akoHa perynupoBaHus
«MUA». Na.Ba 2. Paspen 1.
MapameTp 3HayeHve KommeHTapumn
Ko ot 0.1°C g0 3000°C | MNMponopumoHanbHbI KOIMPULNEHT
Ki ot 1 cek. go 9999 | VIHTerpanbHbIn KO3 DULMEHT
HeT | NHTerpanbHas coctasnstowas MAL 3akoHa He
ncnonb3yertcs
Kq ot 0 g0 999.9 cex. | AndbdepeHumanbHbIn KO3MDULIMEHT

Ons pabotel MW 3akoHa perynupoBaHust Heobxoanmo 3agdaTb Tpu KoachduumneHTa —
NponopLMoHanbHbIN, UHTerpansHeln 1 guddepeHumanbHeli. Bel MoxeTe 3agath 3TU
KO3(PDULMEHTBI BPYYHYIO MM NpMBOp MOXET onpedenvTb MX B aBTOMaTU4eCKOM
pexume.
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| Kak HacTtpoutb MMU[-perynarop B aBTOMaTU4€CKOM pexnme

1. Bonagwute B pasgen 5 «AstoHacTtpouka MNMAO»

2. 3apanTe ycTaBky perynupoBaHusi, Npu KOTopon Bel cobupaeTteck akcnnyaTnpoBaTb
neyb.

3. YbeguTecb, 4TO TEMNepaTypa B NeYn HUxe ycTaBku He MeHee YyeM Ha 10°C.

4. Bbibepute napametp CTapT 1 HaXXmute kHonky [.

SR

CtarT

Mpnbop HauHeT aBTOMaTU4eckyto HacTponky [ML-kosadduuneHToB. Pexum
HaCTPOWMKM Ha Bce 3TO Bpems OyaeTt 3abnoknpoBaHo. Bpems aBTOHACTPOMKM 3aBUCUT
OT MHEPLMOHHOCTM NeYn n MoXeT 3aHATb A0 100 MUHYT.

Habnogate 3a npoLeccoM aBTOHACTPOMKM MOXHO U3 OCHOBHOIO pexmMa MHAMKaL MK,
Mocne nosiBneHusa Hagnucu «[oxauTech...» HaxmuTe kHorky [0. B BepxHen 4actm
3KpaHa MosIBUTCS Murarwllas Haanucb, ykasbiBawollasi B MPOLEHTaxX O BbIMOMHEHUN
npouecca aBTOHACTPONKM.

@:15:1@ 200211
LO¥AMTECE “H THA 3%
OKOHYAaHMA ‘ '
ABTOHACTPOHKH — ' ' ' =5
NMHA - Ko3@®. SP- b= 1= e E

MowHocTe-1808, B7%

Ecnu B npouecce HacTporku npousowen coon (Hanpumep, Npudop Obin 06ecToYeH),
TO BbICBEYMBAETCS coobLLeHNe 06 owmnbKe.

Mpu ycnewHom 3aBeplieHnn asToHacTporku MU koadhdULNMEHTOB HOBbIE 3HAYEHUS
KO3(phULIMEHTOB 3aHOCATCH B NamaTb Npmbopa.

Ecnn aBTOMaTtuyeckas HacTponka He JaeT XKernaemMoro kavyectBa perynupoBaHus,
nnbo npmbop npekpallaeT ee M3-3a CNMLWKOM O0MbLIOro BpemeHu HacTpowku, M-
KoadbbmuMeHTbl criegyeT 3adaTb BPY4YHYHO (CMOTpu Ha camTte www.termodat.ru
ctaTblo «MeToabl HaxoxaeHus NN koaddurumeHToBY).

HacTpownka HarpeBaTensi

«HarpeBatenb». 'naBa 2. Pasgen 2.

HaCTDOIZKa HarpesaTtenda COCTouT W3 AOByX 3TanoB — 3TO Bbl60p 3aKoHa
perynmpoBaHnda 1 Bbl60p MeTo[a ynpaslieHNA MOLHOCTbLIO HarpeBsarTend.

1. 3akoH perynupoBaHusi. Mpubop ocyllecTBnseT perynuposaxue no ML 3akory,
no ABYXNO3NLMOHHOMY 3aKOHY UMK NO TPEXMNO3ULIMOHHOMY 3aKOHY.
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Mpn AOBYXNO3WUMOHHOM  PErynupoBaHMM HeOoBXoaAMMO YCTaHOBUTb  BEMUYUHY
ructepesnca (A) 1 MMHMManbHOE BPEMSI MEXAY BKIIOYEHUSMU U BbIKMHOYEHUAMMA
HarpeBaTens («Bpems BbIXxoAa»).

MMcTepesnc Heobxoaum, 4ToBbI nNpegoTepatuTb -4

CNMLWIKOM 4acToe BKJIIOYEHME HarpeBaTens.
Bbixog  BKMOYEH, Moka Temnepatypa He
[OOCTUTHET 3HadeHus ycTtaBkWu. [Mpu OOCTMKEHUM
yCTaBkM  BbIXO4  BblkntodaeTcs.  [loBTopHOe
BKITIOYEHNE  MPOMCXOAMT  MOCRE  CHWXKEHUsI
TemnepaTypbl HWXEe YCTaBKM Ha BENUYUHY
rmctepesnca. ucrepesuc 3agaérca B rpagycax.
O6bl4HO 3HayeHue ructepesuca pasHo 1...10
rpagycam.

«Bpemsi BbIxoga» - 3T0 AOMNOMHUTENbHbIM NapameTp, UCMoNb3yeTcs Ans Toro, YTobbl
He JonyckaTb CIULLKOM YacTble BKITHYEHUS 3NIEKTPOMAarHUTHOro nyckatens.
Hanpumep, 3agagnum «BpeMsi Bbixoda» paBHoe 5 MuHyTam. Ecnv Temnepatypa B
SreKTponeyn MOHU3MTCH, BbIXOA BKMHOYMT nyckaTenb. [lyckaTenb OcCTaHeTCs
BKITHOYEHHbIM Ha BpPeEMSi HEe MeHee 5 MUHYT, Oaxe ecnu nedyb neperpenack. lNocne
BbIKIMIOYEHMS NMycKaTeNs OH He BKIIOYMTCS paHee, Yem Yepes NATb MUHYT, Oaxe ecnu
neyb OoCTbINa.

Mommnocts 100%
T,c

HoCTh 50%

3

mHOCTh 25%

Mpu MU0 perynupoBaHum HeobxoauMMo BbIbpaTb MeTon ynpaBfeHUs MOLLHOCTbIO
HarpeBaTens.

Mpwn NCMNonb3oBaHMN meToaa LUMPOTHO-
mmnynbcHon wmoaynsauun (LUMM) Harpesatenb
uUnyu oxnaguTenb BKOYaeTcs Ha Aon nepuoga

I, A

5

Hepuos MM

T,c

WM. MeTtoa MOXeT ObiTb peann3oBaH Ha Bcex
TUNax  BbIXOAOB:  pene,  TPaH3UCTOPHOM U
cummncTopHomM. [pu  mcnonb3oBaHMM nyckaTtenemn,
AN npoaneHus cpoka ux cnyxb6el, nepuog LWWM
cnegyeT BblOpaTb 6GonblMM, COTHM cekyHA. [Ons
TUPUCTOPHBIX CUMOBBLIX OMOKOB UMM MOLLHbIX
CUMUCTOPOB, KOTOPbIM YacTble MNEPEKOYEHUa He
Bpeaat, nepuwoa WM MoxHO 3agaTb HECKOMbKO

LAAARRRAARA

MAARRANANA

TV
MR

TVVVTTTTV

Momnocts 100%

MR

T,c

i

i

VYUY

Momuocts 50%

il

T,c

Ty

Ty

Momnocts 25%

cekyHa. lMepuog WWM no ymomnyaHuio yctaHaenuBaeTcda 5 cekyHg ans C- un T-

BbIxoaoB 1 120 cekyHA ons pene.

Mpn meTOge paBHOMEpPHO pacnpefeneHHbIX
pabounx ceteBbix nepuopgoB (PCIl) Tok uepes
HarpeBaTenb MNepuOAMYECKN BKMKOYAETCA Ha OOWH
WUNM HeCKOoNbKo ceTeBbiX nepuoaoB. MoLHOCTb
HarpeBaTens MCMbITbiIBAeT MeHbLUME KonebaHusa BO
BpeMeHn, 4yem npu ucnonb3oBaHun LWM. 3toT
METO[, OYEHb XOPOLL B NTabopaTOpPHbIX YCIOBMSAX NpU
MarnbIX MOLLHOCTSIX HarpeBaTens. He ucnonb3ynte
MeTon nNpu MolHocTAx Gonee 5 kBT. Hegonyctumo

A

LA
Momrocts 100%
T,c
MorroeTs 25%
A D D T
N/AAN /RN A
Mouno¢ts 10%
-~ ~ P
ANNAUWNAWEAY Tg
AN o \. N

ucnonb3oBaHue metoga PCI1 npy nHOyKTUBHOWM Harpyske.
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®dazommnynbcHoe ynpaBneHue (PUY) nossonseT nnaBHO M3MEHSITb MOLLHOCTb Ha
HarpeBaTene. MeTtop peanusyeTcs TOMbKO Ha TPAH3UCTOPHOM BbixoAe. [pu aTom no
TPaH3MCTOPHOMY BbIXOAY B LUMEPOBOM Buae nepepaetcs Tpebyemass MOLWHOCTb, a
daszonmnynbCHOEe ynpaBreHne peanuayeTcsa BHeWwHumn Gnokammn OUNY umnm MBT.
TupucTopbl OTKpbIBAKOTCS C perynupyemon dasoBon 3agepxkon ot 0 go 180°
Kaxabln ceTeBonm nonynepvod. MeTod Xopowo wcnonb3oBatTb Ans paboTel C
HarpeBaTensMy ¢ Marnon TennoBon nHepumen. PasonmnynbCcHOE ynpaBfieHMe 4acTo
ncnonb3ylT Ans paboTbl C MOHWXaKWMMKU TpaHcdopmaTtopamMm € HU3KOOMHOM
Harpyskoun Bo BTOPUYHOM OOMOTKE.

Mapametp P noseonsieT orpaHMuuTe MakcMManbHyl0 M MUHUMAMbHYIO MOLLHOCT,
BbIBOAMMYIO Ha HarpesaTteNnb. MaKCcMManbHYyl0 MOLIHOCTb OrpaHu4MBaloT Ans
NpeaoTBpalleHnss paspyLleHns HarpesaTens npy nodadve MOMHOM MOLLHOCTM, ONS
YMeHbLLUEHNUS CKOPOCTU Harpesa Npu CIMLLKOM MOLLHBLIX HarpesaTensx u yny4lieHus
TOYHOCTM perynmpoBaHusl Temnepatypbl. OrpaHW4yeHWe MUHUMANbHOW MOLLHOCTU
HarpeBaTens WCMonb3yeTcs pexe, Hanpumep, ANA HarpeBaTenss C  CUMbHOMN
3aBUCMMOCTBIO COMPOTUBIIEHWUSI OT TemnepaTypbl (CUIUTOBLIA CTepxeHb). Ons
YBENUYEHUS pecypca TaKoro HarpeBaTensl ero HyXHO MeaneHHO pasorpeBaTb, a
pa3orpeTomy — He AaBaTb OCTbITb HUXKE HEKOTOPO TeMNepaTypbl.

HacTpoiika oxnagutens

«Oxnagutenb». naea 2. Pasgen 3.

B sTom pasgene Bbl moxeTe BbibpaTh 3aKkoH perynvpoBaHuns ans oxnagurtend. OavH
BbIXOA, B Npnbope MOXET ynpaBnATb HarpesaTenemM, a BTOpon — oxnagutenem. Npu
ML perynupoBaHUM CKOPOCTM HarpeeBa U OxNaxaeHua cnegyeT cgenatb
conoctaBuMbiMM ¢ nomolibto napametpa FCH. Mpu MWO 3akoHe MmowHocTb
oxnagutens perynupyetca metogom LLUAM.

PyyHoe ynpaBneHue MOLHOCTbLIO

«Py4Hoe ynpaBneHue». nmasa 2. Pasgen 6.

Mpu BxOAe B 3TOT pasfer, Bbl yrpaBnseTe MOLWHOCTLI0 camu.

B atom pexvme MOXHO HabnogaTb Kak Npyv U3MEHEHUW MOLLHOCTW, M3MeHseTcs
nsMmepsiemasi Temnepartypa.

3Ha4eHne MOLHOCTY yCTaHaBnMBaeTcsa KHonkamu V u A.

Mpu MO perynupoBaHuuM MOLLHOCTb 3agaeTcs B NpoueHTax, npu ABYyXNo3vLMOHHOM
perynupoBaHMM HarpeBaTenb MO0 BKMAOYEH, NGO BbIKMYEH (ga/HeT), npu
yrpaBneHUn 3neKTPO3adBWKKON MNOAAKTCA WUMMYNbCbl OTKPbITUS WU 3aKPbITUS
3aBWDKKN.

53.1°C

Bbixog u3 aToro pa3aena Bo3BpallaeT peXXum aBTOMaTU4EeCKOro perynmpoBaHuA.
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HenctBme npubopa npu o6pbIBe AaTyMKa

«O6pbIB gaTuymka». FnaBa 2. Pasgen 7.

Mpu obpbiBe Tepmonapbl WM TEPMOCOMNPOTUBMNEHUS U KOPOTKOM 3aMblKaHWK
TEPMOCOMPOTUBIIEHNsI, MO yMOmf4aHuio, npubop BbIKMOYaeT HarpeBaTenb U
BbIKMOYaeT oxnagutens. VHorga, Ans OTBETCTBEHHbLIX TEXHOMOMMYECKMX MPOLIECCOB,
pasyMHO 3afaTb HEKOTOPYI MOLLHOCTb Ha HarpesaTene, nMMBo Ha oxnaguTene, He
JOnycKaloLLyo OCTbIBaHMS, MMB0 Ype3MePHOro pasorpesa yCTaHOBKM.

OTa cTpaHvua HedoCTymHa TMpu ynpaBreHuy anekTposadBwkkoi. lMpu obpbie
AaTuvka ABUKEHVe 3aBWKKM NpekpallaeTcs.

| TnaBa 3. ABapuitHasa curHanusaums

B otom rnaBe paccmaTpuBaeTCs HacTpovika Tpex npodunen  aBapuUnHON
curHanusauuun. MNMpegnonaraeTcs, 4YTo Bce OHM ByayT Ha3HavyeHbl Ha pasHble BbIXOAbl.
Ona kaxgonW «aBapuum» yCTaHaBnuBaeTCA CBOS npefdernbHas Temneparypa
(aBapuiiHas ycTaBka). Hanpumep, oguH BbIXO4, C HauMMeEHbLUEN YCTaBKOW, MOXeT
BblAaBaTb npegynpeanTenbHylo CMrHanusaumio, BTOpon — ¢ NnpeAenbHO JOMYCTUMOMN
yCTaBKOM BbIJACT BTOPYHD aBapuUMHyl0 CUrHanusauuioo, TPeTun — C YCTaBKoW,
npesbllaoLWen npegensHo AONYCTUMY, MOXET OTKNIOYMTb perynuposaHue. Unw,
Hanpumep, MOXHO HasHaYWUTb NPEeABapUTENbHYI W aBapUMHYKD CUrHanNM3auuio Ha
OBa BbIX0Aa, a Ha TpeTuh — curHanusauuo o6 oTkade gatumka (o6pbIB Tepmonapbl,
TEPMOCONPOTMBIEHNS, KOPOTKOE 3aMblKaHNEe TEPMOCOMPOTUBIIEHMS).

lMepeBecTn BbLIXOAbI B pPEXWMM aBapuMHOM CcuUrHanusauum crnegyeT B rnase 1,
pasgene 2.

B OCHOBHOM pexume WHAMKaAUUU «TeKCT» CTpoka «!CurHanusauumsi» Ha 9KpaHe
MUraeT nNpu BbINOMHEHNN aBapUHbIX YCMOBUA HE3aBMCMMO OT Bblbopa aBapuMHOro
BbIXoaa.

OpHoBpEMEHHO MOXHO BblbpaTh Tpy Tvna aBapuuv — OAuH NO TemnepaTtype, BTOpOi
no obpbiBY AaTuuka, TPeTMA — MO HE3aMKHYTOCTM KOHTypa perynupoBaHus.
ABapuiiHasi curHanu3saumsi NosBUTCS Npu MoboM 13 3TUX COOLITUIA.

HacTtpowka aBapMinHOM curHanusauum

«CwurHanusauus 1». 'nasa 3. Paspen 1.

MapameTp 3HayeHune KommeHTapum

Tun HeTt ABapus 1 He ucrnonbayeTcs

curHanusauum | Nonyck (+) | ABapus 1 perncTpmpyeTcs, ecnv u3mepeHHoe
3HayeHve T BbllWwe ycTaBku perynuposaHus SP
Ha BESIMYUHY Taam T.€. T>SP+Tam

Makcumym | Asapus 1 permctpupyeTcs, ecnm nsmMepeHHoe
3HayeHue T Bbllle aBapuUUHOMN YCTaBKN Tgam T.€.
T>Ta|arm
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Aonyck (-)

ABapus 1 perucTpmpyeTcs, ecnm namepeHHoe
3HayeHue T HWXKe yCcTaBKu perynunposaHnsa SP
Ha BeNUYUHY Taarm T.€. T<SP-Taam

MuHuMym | ABapus 1 pernctpmpyeTtcs, eCnu namepeHHoe
3HayeHue T HWXKe aBapuUHOM YCTaBkU Taam T.€.
T<Ta|arm
OwanasoH | Asapusa 1 pernctpupyeTtcs, eCnu namepeHHoe
3HaveHue T BbIXOAMT 3a Npeaernbl 30Hbl OKOSo
ycTaBku perynupoBaHus SP. LLnpuHa 30HbI
onpeaenseTcs BefIMYMHON aBapuUNHON YCTaBKM
Talarm, T-€. T>SP+T garm W T<SP-T gaim
YcTaBka OT1-999,9 3HauyeHune ycTaBku curHanmaaumm Taam
curHanusaumm | go 3000°C
A Ot10,1 po McTepesnc nepekntoyeHns aBapMmnHOro BbiIxona
25,4°C

ABapuiiHas curHanusaums 2 u 3 HacTpavBaloTCs aHanormyHo.

JdononHuTtenbHble HaCTPOﬁKM aBapMVIHOVI CUurHanumsaumm

«don. curHanusauua 1». Fmaea 3. Pasgen 4.

MapameTp 3HauyeHne KommeHTapum
BnoknpoBaHa Oa ABapuiiHasa curHanunsaums 6nokupyeTcsi, ecnum
Briokuposka aBapum npv BKMtoYeHUn npubopa TemnepaTtypa cpasy
;p”:;&"’gfepﬂgpe OKa3bIBaeTCs B aBapUNHON 30HeE.
npuGopa Het CwvrHanusaums cpaboTtaeT Npy NOBTOPHOM
nonagaHvm B 30Hy aBapum
PunbTp Ot 1 po 250 CvrHanusaums BknoYaeTcs, ecnu asapus
CekK COXpaHseTcHd B TeYeHue 3a4aHHOro BpemMeHu
O6pbIB Oa CurHanmnsaums obpbiBa gaTymka BKOYEHA
Aarinka Het CwvrHanusaums obpbiBa gartyuka He
ncnonb3yeTcs
O6pbIB Oa CvrHanusaums no obpbIBY KOHTYpa
KOHTypa perynMpoBaHusi BKMoYeHa
HeTt CwvrHanusaums no obpbIBY KOHTYpa
perynmpoBaHuns He NCMNOSb3YyeTCs
Bbixop Bkno4yatb [Npn HacTynneHnn asapunn BbIX0 BKOYaeTcs
OtknoyaTtb | [py HAcTynneHun aBapum BbIXO4

OTKINK4aeTcA

Mpu BbIGOPE pexuma paboTbl aBapuiiHOrO BbiXxoda, 00paTuTe BHMUMaHUE, YTO TEPMUH
«BbIXOA BKMYaeTcaA» Ons perne obo3HavaeT, 4YTo Ha OOMOTKY pene nogaértcs
HanpshkeHne (napameTp «Bbixog» paBeH «BKMKYaTby»). Takum obpasom, npu
aBapuM HOpPMarbHO PAa3OMKHYTbIE KOHTaKTbl 3aMbIKalTCH, HOPMAallbHO 3aMKHYTbIe

pasmbIKaloTCA.
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MpKn MCMonb30BaHMK Pexnma BbIXO4a «OTKMKYaTb» Ha 06MOTKY pene cpasy nocre
BKIMOYeHUs Npubopa nogaérca HanpsikeHue. Mpy HacTyNNeHNM yCrnoBus aBapum — C
KaTylWKU pere HanpsbkeHue cHumaetcs. [Mpy 3TOM HOpManbHO pPa3OMKHYTble
KOHTaKTbl pa3MblKatoTCsl, HOPMarnbHO 3aMKHYTbIE 3aMbIKalOTCS.

Ona Toro, 4ytobObl U3-3a CnyyaiHbIX OLIMGOK M3MepeHWs, BbI3BaHHLIX, Hanpumep,
3MNeKTPOMarHUTHBIMK MoMexamu, He cpaboTana asapuiiHas CUrHanmusaumsi, MOXHO
BKIIOUUTL 3a0epXKKy U 3adaThb rmcrepesuc asapumn. CurHanmsaums BKIMOYUTCH, ecrnu
yCMNoBUWe aBapum BbINOMHAETCA B TeYeHWE 3a4aHHOrO Nonb3oBaTeneM BpeMeHN.
BriokupoBKa curHanusauMm no WU3MEpPeHHOMY 3HAYeHulo OeUCTBYeT Mpu MNepBoOM
BKMOYEeHUN npubopa, korga TemnepaTypa MOXEeT cpasy oKasaTbCA B aBapUiiHOM
30He.

HacTpoiika napaMeTpoB KOHTPOJSi HE3aMKHYTOCTU KOHTypa
perynuposaHus

«KoHTponb 1 06p.koHT.». FNaBa 3. Pasgen 7.

Ecnn B HacTpomkax nepBoro npoduns aBapuiHOW CuUrHanusaumm 3agaHo
«OB6pbIB KOHTYpa: da», To 6yaeT oCcyLecTBAATLCA KOHTPOSb HEUCMPaBHOCTM KOHTYpa
perynupoBaHus.

OTa yHKUMSA npegHasHayeHa [ns KOHTPONS HEMCNPaBHOCTM BCEro KOHTypa
perynupoBaHus — OT JaTyvka TemnepaTtypbl OO0 HarpeBatensd. NpuHumn gencreus
OCHOBaH Ha M3MepEeHUU TENIOBOro OTKMMKA KOHTypa perynupoBaHus. Ecnn npmnbop
BbldaeT KOMaHOy Ha yBEeNMYeHMe MOLUHOCTU Ha HarpesaTtene, wusMmepsiemasi
TeMnepaTypa OOJPKHA MOoBbIWATLCA. Ecnn oxmaaemoro noBbIlWEHMS TemnepaTypbl
HeT, 3HAYUT, KOHTYP PerynmpoBaHust HapyLleH. [puYnHbl HapyLLIEHMST KOHTYpa MOoryT
ObITb pa3HbIMK, HAaMpPUMeEpP: KOPOTKOE 3aMblkaHWE B TEpPMOMape Unv YANMHUTENbHbIX
npoBoAax, AaTyMK TeMMnepaTypbl HE HAXOOUTCS B NeYn, He paboTaeT Bbixod npubopa,
HeucrnpaBeH CUMOBOW TUMPUCTOPHBIA OGnOK MM nyckatenb, OOpbIB MOABOASLLMX
CWINOBbLIX NMPOBOAOB, HEUCTNPaBeH HarpeBatenb. [MpMbop He MOXET ykasaTb NPUUKHY,
HO MOXET BblaTb aBapWiHbIA CUrHamn Ha OOMNONHUTENbHbIN BbIXOS,.

XapakTepHoe BpeMsi onpegeneHns npubopoM HEUCNPABHOCTM KOHTypa MOXET ObiTb
3aaHo nornb3oBaTenem.

Ecnn 3agaH aBTOMaTUM4YeCKUM KOHTPOSb HE3AMKHYTOCTU KOHTypa, TO M3MEHeHue
N3MEPEHHOro 3Ha4YeHnsi U Bpemsl, 3a KOTOpoe 3TO M3MeHeHue npousoLlno, bepyTcs
aBToOMaTn4ecKku, UCXoOs U3 HaCTPOEK perynupoBaHuns.

MoxHo 3a4aTb py‘lHOﬁ PEeXnM KOHTPOSA HE3aMKHYTOCTU KOHTYpa. Torp,a
HeobxoomMmo 3apgatb «Bpemsi» (Bpemsi OTknMKa), 3a KOTOpOe MW3MepeHHas
TeMmnepartypa goJikKHa U3MEeHUTbCA Ha 3adaHHY0 BENTUYNHY «DAy. ﬂaHHbIe BEINMNYUHbI
MoryT ObITb HaPI,EI.eHbI SKCnepmmMeHTarnbHO. Ecnun MPOUCXOOAT JTOXHble cpaﬁaTblaava,
Bpemsa cnefyet yBenuyunThb.
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MapameTp 3HaveHve KommeHTapum

Bpems oTknuka OT 1 cekyHAbl Bpems oTknuka KoHTypa
Ho 100 muHyT, perynupoBaHus

U3meHeHune Ot 0,1 go 1000 °C, BennynHa nameHeHus no

Temnepartypsbl (A) TeMmnepaType

B OCHOBHOM pexume WHAMKaLUKU «TeKCT» cTpoka «!O6pbIB KOHTypa» Muraet npu
cpabaTtblBaHMM  cCUrHanu3auum O  HEMUCMPaBHOCTU  KOHTypa  perynupoBaHus
He3aBMCMMO OT BblI6Opa aBapunHOro Bbixoaa.

| FnaBa 4. UsmepeHue

OTo6paxeHue TemnepaTypbl

«Pa3pelueHue t°». 'naBa 4. Pasgen 1.

MapameTp 3Ha4yeHue KommeHTapum
PaspeleHue 1°C PaspelieHne 1°C
0,1°C Paspeluenne 0,1°C

B atom pasgene Bbl moxeTe BblbpaTb paspellueHne OTobpadkeHWs N3MepeHHOM
TemnepaTypbl U YCTaBKU perynvpoBaHns Ha gvcnnee npmubopa.

BbiGop paspelueHVs BNMSeT TONMbKO Ha oTobpaKeHue W3MEepeHHON TemnepaTtypbl.
BHyTpeHHee pa3pelueHne aHanoro-umgpoBoro npeobpas3oBaHns Bcerga BblCOKOE.

Macwrabupyemas nHgukauums

MnaBa 4. Paspen 2.

Mpy nogknoYyeHMn gaTYNKOB C BbIXOOOM MO

TOKY MM MO HanpsbkeHuto npubop moxeT ”ﬁ;ﬁéi;!" 0
nepecynmTaTb 3HayYeHWe HanpsKeHna Ha Bropas
BXOA€E B 3HayeHue M3MepsieMon BenUYMHbI. TotKa
MepecyéTt (MacwTabupoBaHMe) MpPOU3BO-
OUTCS MO JNUHEeWHOW, KBagpaTU4HOM UK

Ding
)

[and
My

MepBas

3aBNCUMOCTM M C U3BMEYEHNEM KBALAPATHOIO Touke

KOopHa Ans Bxoga. JIHua 3apaétca  AByMms b

To4YkaMu.

Jatumkn ¢ yHUUUMPOBAHHBIM  TOKOBbLIM — -+ onnH:m
Bbixogom 4...20 MA noaknoyaTcs K BXxoay s HE Curnan

npubopa Yyepe3s WyHT 2 Om.

Ecnu Bbl  nomb3yeTecb  WM3MepUTENbHLIM  BXOOOM, HacTpoOMB  ero  kak
MacLuTabupyeMbli, TO BbIGpaB 3TOT NYHKT, Bbl NONagaeTe B NOAMEHIO:

B napametpe «WHaukauua» 3agaeTcsd no3vuMs OECATUYHOW TOYKWM U eguHuMUbl
n3mMepeHus.

C nomowbio AaHHOW yHKUMM npubopa MOXHO CKOHMUrypupoBaTb Mnpubop Kak
BONMbTMETP, amnepmeTp, pacxogomep v ap.

17



KomneHcauunsa TemnepaTtypbl XONIOAHOro cnasi TepmMmonapbl
maBa 4. Paspen 3.
MapameTp 3HayeHne KommeHTapum
KomneHcauus Py4Has PyyHas ycTtaHOBKa Temnepatypbl
Temnepartypbl XOIOAHOro cnas
XOonogHoro ABTO ABTOMaTMYECKas KOMMNeHcaums
cnas TeMmnepaTypbl XONO4HOro cnas
TepMonapbl

P P Her KomMmneHcauusa oTknoyeHa
T ot -50°C o 30°C TemnepaTtypa XONO4HOro crnasi npu pyyHoM
Temnepatypa yCTaHOBKe
XOonogHoro cnas

Mpu n3mepeHun TemnepaTypbl C MOMOLLLIO TepMonapbl NpuMbop aBTOMaTUYECKM
Y4UTbIBAET TEMMEPATYPY XONOAHOIO chas.

KomneHcauuto TemnepaTtypbl XONOAHOrO crnasi HeoOXxoAMMO OTKIIOYUTL Ha Bpems
npoBeAeHNsA MeTporornyeckon nosepku. lNMpu aToM TemnepaTtypa XONMOAHOro cnas
npuHumaeTcs 3a 0°C.

B HekoTOpbIX cnyvasx 3HayeHue TemnepaTtypbl XONnogHoro cnas TpebyeTcsa 3agasatb
BPYYHYIO, Hanpumep, KOrga XornogHble chan noMeLleHbl B cpedy C W3BECTHON
TeMmnepaTypon. ATo MoxeT ObiTb Tatowwmin neq (0°C) nnn konoaka XONoAHbIX Cnaes,
TemnepaTtypa KOTOPOW KOHTponupyeTcs. B atom cnyyae cnegyet BbibpaTb pexum
PYy4HOW yCTaHOBKM U 3aaTb TemnepaTypy XONo4HOro cnas.

LUundpoBon cpunbtp
naBa 4. Paspen 4.

MapameTp 3HayeHve KommeHTapum
PdPunbTpauusn Her Lindposon punbTp N3MepeHuii OTKNIOYEH

| PuUNbTPYIOTCA OAMHOYHbIE «BbIGPOCHI»
N3MEPEHHbIX 3HAYEHWI, BO3HUKatOLLME B
pesynbTaTe 3MeKTPOMarHMTHbIX MOMEX

I TekyLwnm 3Ha4YeHnem N3mMepeHHON BENUYMNHbI
OepeTcs cpeaHee 3HaveHuWe 3a 3agaHHoe

Bpems
Fny6uHa Ot 1 Ao 10 cekyHa | Bpemsi ounbTpaumn. 3agaetcsa NpuGnimkeHHo,
Bpems cymTasa OAMH LMK U3SMEPEHUIN PaBHbLIM
unbTpaumn 0,5 cekyHg

Mpubop ocHaweH UMdPpPOBbIM PUABTPOM OJ19 YMEHbLUEHUS OWNBOK M3MepeHus,
BbI3BaHHbIX MHOYCTpUanbHbIMU nomexamu. PunbTp CHWXKAET CKOPOCTb OTKIMKA
npubopa Ha n3mMeHeHve Temneparypsbil.
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KoppeKkTupoBka nokasaHui gaTymka

«MonpaBka usmepeHun». Maea 4. Pasgen 5.

MapameTp 3HaveHne KommeHTapun
Koadbpuument a | OT7-99,9°C o 300°C | Copur xapaKkTepuUcTVKK B rpajycax
OT1-0.999 go 0.999 KoadhdbuumeHT, 3agatomii nonpasky
KoadhdpumumeHT b K HaKMoHy rpagymMpoBOYHOM
XapaKTepUCTUKK

DyHKLMA BBEAEHWSI MONPaBKM K U3MepeHuaM. Hanpumep, no TeEXHUYECKUM MpudnHam
JaTtuvMk  TemnepaTypbl He MOXeT OblTb YCTaHOBMEH B 3adaHHOM TOYke, a
npeaBapuTenbHble U3MEPEHUs Noka3anu, YTo B TOM TOuKe, rae AaTyMK YyCTaHOBIEH,
TeMmnepaTypa otnuyaetca Ha 50°C. OT1a dyHKUMS NO3BONSET BBOAMTbL MOMpPaBKy
Buga: T = Tusm+a+b-Tusm, roge T — vHANUMPYEMOE M3MEPEHHOEe 3HayeHue, Tu3Mm —
n3mepeHHoe npubopom 3HaYeHWe, a— COBWUM XapakTEPUCTUKM B eauHuuax

nsmepeHusi, b — koadpnLMeHT, 3aaaloWwmMin NONPaBKy K HaKMOHY rpaayvpOBOYHON
xapaktepuctukm (Hanpumep, b =0, 002 cooTeeTcTByeT nonpaske B 2 rpagyca Ha
kaxxgble 1000 rpagycoB nsamepeHHoOn TeMnepaTtypbl).

Pexxum noacTpoikm ro

naBa 4. Paspen 6.

OTOT pasgen HyXeH B TOM crny4vae, ecnu Bbl nogkniounnm TepMoconpoTUBIEHNE N He
3HaeTe ero conpotmBneHue npu 0°C. lMomecTute TepMOCONpoOTUBNEHWE B cpeay,
TemnepaTypa KOTOpoOW u3MmepsdeTcsas TepMmoMeTpoM. W3meHas kHonkamu Vo u A
3Ha4yeHWe COMpoTUBIIEHNsi, O00enTecb MpaBWIbHBIX MOKa3aHUA TemnepaTypbl
coBnagamLmnx ¢ TepMOMETPOM.

| FnaBa 5. Taiimep

HacTtpowka napameTpoB Tanmepa

«Tanmep». MnaBa 5. Paspen 1.

dyHKUMSA «TailMep» CNYXUT AN peanusauuv TaiMepa obpaTtHoro otcyeTa. [Mo
ncTeYeHUn BpeMeHn cpabaTbiBaeT BblOpaHHbIM MNonb3oBaTenem Bbixod. Bpems
oTcyeTa TaliMepa ycTaHaBNMBaETCA NoMb3oBaTenem.

MapameTp 3HayeHune KommeHTapumn

Tun Het Tarimep He ucnonb3yeTtcs

Twn Taiivepa PyuHon 3anyck  TaiiMepa  BpyuHyl. [lo
OKOHYaHWN OTCYeTa BKIHOYUTCH BbIXOL
Tanmepa
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ABTO

ABTOMaTMyeckuin 3anyck Tammepa no
OOCTWXKEHUN YCTaBKU perynmpoBaHus.
Mo okoHYaHWM oOTcYeTa BKMOYMTCSA
BbIXof Tarimepa

Bpewms Ot 0 go 96 vacos Bpemsa obpaTHOro otcuyeTa TaniMmepa
AT Or10,1°C po 200°C Tarimep 3anycTutcs, He gocturas
Mopor 3anycka YyCTaBKM Ha BenuyuHy nopora AT
Tavimepa

Bbixopg Bknouatb [lo okoH4YaHMKM oTcYeTa BbIXOS,
Pexum paboTbl BKIo4vaeTcd

BbIXo4a Ans

Talimepa OTknioyatb Bbixoa oTkntovaeTcs No uctedeHnm

BpEMEHU

| Kak pa6oTaTh ¢ Taimepom

B pasgene «Tanmep» BbibepuTe pexum paboTbl TariMmepa. Beixoa Tavimepa, KOTopbIi
cpaboTaeT No OKOH4YaHMIO OTCYETa, ycTaHaBnuBaeTcs B [naee 1, Pasgene 2. MNpu
HeoOXOAMMOCTU HACTPOMTE ocTalbHble NapaMeTpbl. BepHUTECH B OCHOBHOW peXUM

paboThbl.

| 3anyck Taimepa BpyUHYI0

B ocHoBHOM pexume paboTbl, HaXmute kHomnky O ans Toro, 4tobbl 3anycTuTb
Tarimep. B BepxHem none skpaHa 0TOOpasuTCcs BpeMs TaMMepa U Ha4vyHeTcsl oTcyeT
BpemMeHu. Mo okoH4YaHUN oTcyeTa cpaboTaeT BbiOpaHHbIA BbIXOA,.

[nsa Toro, 4To6bI BEIKMOUYUTL TAMMEP M BbIXOA Tanmepa, HaxXmuTe KHonky O.

| ABTOMaTU4eCKUI 3anyckK Taiimepa

Haxmute kHonky O ans Toro, 4toObl akTMBMpoBaTb Tammep. B BepxHel cTpouke
3KpaHa MnosiIBUTCS BpeMs obpaTHOro ortcyeTa TalWmepa W CTpernka BBEpX/BHU3.
CTpenkon yka3blBaeTCs CBEPXY UIN CHU3Y OOJDKHO MOAONTU M3MEPEHHOE 3HAYEHNE K
yCTaBKe perynmpoBaHus.

Bpewms Tavimepa

=TEPMOAAT —/————

SP=

| [F4 01:05:20
105 °C B

MowHocTs

16.02.12
11:09:45

100°C N

70%

Korga temnepartypa AOCTUIHET yCTaBKW, HA4YHETCA OTcYeT BpeMeHU. 0 OKOHYaHMK
oTcyeTa cpaboTaeT BblbOpaHHbIN Bbixod. [na Toro, 4toObl BbIKMIOYUTL TanMMep n
BbIXOA TaMepa, HaxXMmnTe KHomky O.
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| MmaBa 6. YnpaBneHue 3neKkTpo3aaBuUKKOU

TepmopgaT-16E5 MoXeT ucnonb3oBaTbCA ANS YNpaBneHWUs 3MNeKTpo3aaBMKKON Mo
TPEXMO3MUUOHHOMY  3aKOHy  perynupoBaHus. PerynupoBaHne Takoro Ttuna
npou3BoguTca ¢ nomowibio AByx pene. OgHo pene (Bbixog P1) 3ambikaeT uenb
NUTaHWS SnekTpoABUraTens, OTBevaloWwylo 3a OTKpblTue 3aaBwkkn. OTKpbITME
3a0BWKKN yBENMYMBAET MOTOK TEMNMOHOCUTENS, YTO BreYyeT 3a cobon ysBenuyeHve
TemnepaTtypsbl. [lpyroe pene (Bbixod P2) 3amblkaeT uenb NUTaHWs SnekTpoaBuraTens,
OTBEYaloOLLYl0 3a 3aKkpblTWe 3adBWKKW. OTO YMEHbLUaeT MNOTOK TEMNNOHOCUTENS U
NoHWXKaeT TemnepaTypy.

BkntounTe TpexnosmumoHHoe perynuposaHuve B [nase 6, Pasgen 1.

B ocHoBHOM pexumMe paboTbl BMECTO BbIBOAMMOIO 3HAY€HWs MOLLHOCTU Oyaer
oTobpaXkaTbCA NPOLIECC YNPaBrEeHUs1 3NIEKTPO3aABUKKON: «3aKpbITUEY, KOTKPbITUEY,
«oxugaHue». To ecTb nNpmbop nNnbo 3akpbiBaeT, NMBO OTKpbIBAET 3aCroOHKY, NMbo
HaXo4WTCS B PEXUME OXMOAAHUS.

MapameTpbl TPEXNO3ULMOHHOIO perynvpoBaHus

MnaBa 2. Paspen 4.

Mocne BKMHOYEHUS TPEXNO3ULMOHHOTO PErYIIMPOBaHUSA MOSBUTCS 3TOT pasgen.
30ech 3a4aloTcs NapaMeTpbl PEryNMpoBaHUs 3MeKTPO3anaBUKKOM.

Mapametp 3HayeHne KoMmmeHTapum
OTKNMK Ot 00. muH 01. cex | Bpemsi Mexay ynpaensitoLmnmm

A0 99.MWH 59. ceK | umnynbcamu (BPeMs TEMMOBOro OTKIMKA)
A= 0,1°C po 250°C | 3o0Ha HeYyBCTBUTENBHOCTHU
KoadconumeHTbl Kp | lNMponopuunoHanbHbIn KO3ULMEHT

OT10,1 0o 999,9
Kd | OudbdepeHumanbHbii KOIOULMEHT

Ot 0 o 9999 cek
OnutenbHOCTL Max | Haumbonblias onuTenbHOCTb MMMynbca
uMnynbca (He momkHa npeBbIaTh BPEMS
OBWXEHUSA 3a0BWKKM OT OOQHOMO KpanHero
NOJNIOXXEeHNs1 40 ApYroro)

Min | HaumeHbluas AnnTenbHOCTb MMMynbca

MMepBbIi NapameTp, HEOBXOANMBIV A1 HACTPONKN PEryNIMPYIOLLErOo MEXaHM3mMa — 3TO
A - 30Ha HevyBcTBUTENBLHOCTU. ECnn m3amepeHHass TemnepaTtypa oTnuyaeTtcs oT
3a[laHHOW MeHee, YeM Ha BenuYMHY 30Hbl HEYYBCTBUTENBLHOCTU, perynupoBaHue He
npoucxoaut — oba pene BblkMYeHbl. BTopol napameTtp, Heobxoaumbld Ans
HaCTPOMKK - nponopunoHanbHbii koadduuueHT Kp. MNpn HarpesBe unu oxnaxgeHuu
COOTBETCTBYIOLLEE pere 3amMblkaeTcsd Ha BpeMs, 3aBuCsllee OT pPas3HOCTH
TemnepaTyp Mexay YCTaBKOW W M3MEPEHHbIM  3HayYeHMem  TemnepaTypbl.
[MponopuKnoHanbHbIn KoadhpmUMEHT Kp ABndeTcd KO3(hPMLUMEHTOM
NPONOPLMOHANbHOCTU MeXay ANNTENbHOCTLIO YNPaBAoWmMX MMNYNbLCOB (BpeMs, Ha
KOTOpOe 3aMblkaeTcs perne) u pasHocTbio TemnepaTyp. OH umeeT pasmepHOCTb
[cekynpa/°C]. Ero BenuuMHa — 9TO ANUTENbHOCTb  WMMNynNbca, KoTopas
npeanonoXmTenbHO Heobxoamma Ans N3MeHeHNns TemnepaTtypbl Ha OAWMH rpagyc.
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Tpetun napametp Kd - pguddpepeHumanbHbii  ko3hduUUMeHT. [OnmMTenbHOCTb
yNpaBnsoLmMx MMNYNbCOB AOJPKHA 3aBUCETb OT CKOPOCTU U3MEHEHUS TEMMEpaTyphbl C
obpaTHbIM 3HakoMm, 4ToObl NPenATCTBOBaTb PE3KMM M3MEHeHMsM TemnepaTypbl
obbekta. Yem ObicTpee ocTbiBaeT 00bLEKT, Tem Oornblie npubop OTKpbiBaET
3a4BWXKKY, yBenuumBas noctynneHve Tenna. W HaobopoT, ecnu Temnepartypa
BO3pacTaeT CIMIWIKOM ObICTpO, MpuMbOp HadYMHaeT MpUKpbiBaTb  3a4BUXKKY.
OuddepeHumanbHbii kO3 PUUMEHT 3agaéTtca B CekyHAax W - sasnsieTcs
KO3(phULIMEHTOM NPONOPLIMOHANBHOCTU MEXAY CKOPOCTbH M3MEHEHUSA TeMnepaTypbl
N OXXMOAeMOW BENUYMHOWM KOMMEHCAUUN 3TOr0 N3MEHEHNS.

OnnTenbHOCTb YNpaBnsitoLWNX UMNYNbLCOB BbIYUCNSETCS N0 (hOpMyne:

Bpemsa nmnynsca = Kpx| AT —Kdx —
dt
MapameTp OTKNMK — 3TO Bpemsl TEMMOBOro OTKMAMKa cuctembl. [1pomexyTok
BPEMEHN MeXay YnpaBfsiolWnuMn uMnyrnbcammn onpeaensieTcss BpeMeHeM TensioBoro
OTKNMKa cuctembl. o cyTn, 3TO BpeMEHHOW WHTepBasn, 3a KOTOpblA W3MEHWUTCS
TemnepaTypa CUCTEMbI, BCMNEACTBUE WU3MEHEHUs] MOMNOXeHUs 3aaBWKkU. OTKIMK
MOXeT ObiTb OnpeaeneH aKCnepuMMeEHTarnbHO U OOMMKEH OblTb 3adaH Npu HacTpoOWKe
npubopa. MNpegycmoTpeHa BO3MOXHOCTb OrpaHNYeHnss ANUTENbHOCTU YNpaBnsoLLmnX
MMNYNbCOB A8 y4eTa NoTOB 3aaBUXKKM.

| FnaBa 7. QncKkpeTHbIN BXoA

HacTpoiika auckpeTHOro Bxoga

MnaBa 7. Pasgen 1.

3HayeHve KommeHTapun

Het [uncKkpeTHbIN BXo4 He Ncnonb3yeTcs

KHonka: ctapT 3anyck perynmpoBaHus BHELLIHEN KHOMKON

KHonka: 3anyck/ocTaHOBKa perynmupoBaHUs BHELHEN KHOMKON
cTapt/cron

Tym6nep: 3anyck/ocTaHoBKa perynmpoBaHunsi BHELLHMM TyMOnepom
ctapt/cTton

Tymb6nep: 3anyck/pexxmm nay3sbl peryriMpoBaHusi BHELUHUM

cTapTt / naysa Tymbnepom

,D,I/ICerTHbIIZ BXOA4 NCNnosb3yeTcAa Ana Nogkno4eHuna BHELLHEWN KHOMKW 1Uin TyM6nepa.

Bb|6ep|/|Te nogkriroyaemoe yCTpOVICTBO N ero HasHa4dyeHue.
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| FnaBa 9. NaTa. Bpems

HacTtpowka aaTtbl n BpeMeHU

«Yacbl n kaneHaapb». Fnaea 9. Pazgen 1.

MapameTp 3HayeHne KommeHTapun
lNop 0o 2099 | log
Mecsy AnBapb - [ekabpb | Mecsy,
HOeHb Ot 1 0o 31 | deHb
Yacsl OT1 0 po 23 | Yachbl
MuHyThI Ot1 0 0o 59 | MuHyTHI
NetHee/3nmHee [a | ABToMatnyeckuin nepexoq Ha
Bpems netHee/3auMHee BpeMs
Het | Nepexoa Ha neTHee/3MMHee Bpems He

ocyulecTersieTcs

YcTaHoBUTE gaTy v Bpems Ans npasunbHon paboTbl apxmBa.

| TnaBa 10. ApxuB

Mepuoabl apxmBa

Mnaea 10. Paspgen 1.

YcTaHoBUTE NEPUMOLMYHOCTL 3anucu B apxmB. Nepuoa 3anvcy moxeTt ObiTb 3agaH B
npegenax oT 1 cekyHabl 0o 1 yaca. Bpemsi HenpepbIBHOW 3anncy B apxuB 3aBUCUT OT

nepnoaa 3anucu n coctaBnAeT:

nepuog 3anucu 2 cekyHapl
nepvog 3anucu 10 cekyHa

nepvog 3anucu 1 MuHyTa
nepuog 3anucu 1 yac

HaHHble B apxvBe 0b6pa3yloT KonbueBon bydep, TO ecTb AaHHbIe 3aMnoMHAKT apxvs
OT Havyana Ao KOHUa, a mocre 3anofiHeHUs apxvBa BHOBb 3anuCbIBalOTCS CHavana,
cTupas ctapble. Takum obpasom, B npubope Bce Bpems umeetcs nHdopmaums no

— BpeMms 3anuncu - 24 cyTtok

— BpeMs 3anucun — 4 mecsaua

— BpeMs 3anucu — 2 roaa

— Bpewms 3anucu — 6onee 100 net

rpadpvky TemnepaTtypsl 3a nocreaHuin nepnos BpeMeHu.

ABapVIIZHbIVI nepuon ycrtaHaBiMBaeT NepMoanYHOCTb 3alnncun B apXmB Mnpun aBapun

ntoboro Tmna.
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KoHdmrypauus apxmBa

naea 10. Pasgen 2.

MomMumo namepeHHoro 3HadeHus (T) B apXmMB MOXHO 3anvcCblBaTb TEKyLlee 3HadYeHue
ycTaBkM perynupoBanuss (SP) 1 3HadeHuMe BbiBogumMon  MowHoctu  (P).
MepuvoamyHOCTbL Yy BCeX BenMYMH — odHa M Ta xe. Ho ¢ yBennyeHvem pasmepa
apPXUBHOW 3anncy eMKOCTb apXxmMBa YMeHbLUUTCA. T.e. ecrnu 3anucbiBaTb B apXuB BCe
TPY BENUYMHBI, TO HambonbLlee Yncrno 3anuncen B apxmee coctaBut okono 300 Thicau.

| Kak npocmoTpeTh apxuB Ha gucnnee npu6opa

BepHuTecb B OCHOBHOW pexum paboTbl npubopa. Ybeautech, 4YTO BbiOpaH pexum
«rpacpuky». KHonkamn V u A gBuravite rpacmk no ocu BpEMEHU OO HYXHOMW OaTbl.
O6paTnTe BHMMaHue, AaHHble U3 apXMBa MOXHO TONbKO MpocMaTpuBaTth, U3MEHUTb
NX HEBO3MOXXHO.

| FnaBa 11. Mpaduk

HacTtpownka napameTpoB rpacuka

MnaBa 11. Pa3gen 1.

Mapametp 3HayeHne KommeHTapun

BpemeHHOE OKHO Ot 5 muH 8o 240 | WunpwuHa okHa rpadmka no ocu Aatbl U
YacoB | BPEMEHM

BpemeHHOM caBuUr Ot 5 muH go 240 | BpemeHHOW nHTEpBar, Ha KOTopbIii
YacoB | rpaduvk caBuraeTcs BnpaBo U BreBO
NPV HXXaTUKN Ha KHOMKKM V 1 A

Ocb Y ABTO, Npanunupbl | HacTtpoiika rpaHuy, ocu Y:
ABTOMaTMYECKN NNW BPYHHYHO
Bup ropusoHTanbHbIN, | Bug rpaduka

BepTuKkanbHbIn
Cetka | HaHeceHue ceTku Ha rpaduk
Hapgnucn | HaHeceHne Hagnucen Ha rpadumk

Bbibepute napameTpbl oTOOpaxkeHus rpacduka Ha akpaHe npubopa.

| MmaBa 12. CeTeBble HaCTPOMKU npmbopa

HacTtpowka nHrepcpeinca

«RS-485/RS-232». NnaBa 12. Pasgen 1.

MapameTp 3HayeHus KommeHTapum

Agpec Ot 1 go 255 | CeteBou agpec npubopa

CkopocTtb OT1 9600 | CkopocTb 06MeHa MHopmaumen
0o 115200 | no RS485. 3apaeTtcsa B but/cek
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MpoTokon Modbus-ASCIl | MpoTokon o6meHa Modbus ASCII
Modbus-RTU | [MpoTtokon obmeHa Modbus RTU
HaHHble 7 out .
8 6ur Pasmep 6awvita gaHHbIX
YeTHoOCTb Het
HeueTtHasa | KoHTponb YyeTHOCTU

YeTHan
CrtonoBbIx 16ut | B kagpe 1 cTonoBbii 6GUT

2 6uta | B kagpe 2 cTonoBbIX 6uTa

| TnaBa 15. Bo3BpaT k HAaCTPOIKaM MO YMONYaHUIo

Bo3sBpaT K HacTpoMKamMm No yMOJT4aHUIO

«3HaueHus no ymonyaHuwo». Maea 15. Pasgen 1.

30ecb BO3MOXHO YCTaHOBUTL 3HAYEHWUS BCEX NapameTpoB npuGopa B 3HaYeHUs No
YMOMYaHUIo.

Ecnn B nepBow CTpoke Ha CTpaHuUe HacTponkM BblbpaHo «3asodckue», TO
yCTaHaBNMBaKTCA 3aBOACKME YMOMYaHWs (camble pacnpocTpaHeHHble). Ecnu
BblbpaHo — «Moi npodpunby, TO YCTaHABMMBAKOTCH YMOMYaHWs, 3ajaHHble B
TpeTbeM M 4YeTBEpPTOM YpPOBHE [OCTyna u4epe3 MyHKT MeHio «Co3damb Mol
npoghusb» N COOTBETCTBYIOLLEE COOOLLEeHNe:

YcTtaHoBKa M npoBepka MpaBUITbLHOCTU YCTAHOBKM YMONYaHUA Mpou3BOAUTCS
Ha)XxaTnem aKpaHHbIX KHOMOK «YecmaHoeumb» n «fIpoeepumb» COOTBETCTBEHHO.

| OrpaHnueHue gocTyna K napaMeTpam HaCTPOWKU

B ocHoBHOM pexume paboTbl, HAXMWUTE U yaepxusanTe kHonky O B TeyeHue Gonee
10 cekyHd. Ha wHamkaTtope nosBuTCA Hagnucb «YpoBeHb poctyna». Beibepute
OOVH U3 TPEX BapyaHTOB C MOMOLLBIO KHOMOK V nnu A n Haxmute O:

YpoBeHb goctyna =0 3anpeLyeHbl nobbie M3MeHeHUs

YpoBeHb goctyna =1 OTKpbITO MeHI0 BbICTpOro gocTtyna.

YpoBeHb gocTtyna =2 [1ocTyn He OrpaHUYeH.
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| YcTaHoBKa 1 nogkntoyeHme npubopa \

| MoHTax npu6opa |

Mpubop npegHasHayeH AnNd LWMTOBOro MoOHTaxa. [lpmbop kpenutcs K WNTY C
NMOMOLLIbIO ABYX KPEneXHbIX CKOO, BXOAALLMX B KOMMMEKT NocTaBku. Pa3mepbl Bbipesa
B WMTe ANdA MOHTa)xa 92x92 mm.

CnegyeT obpaTtnTb BHMMaHWe Ha paboyylo TemnepaTtypy B LIKkady, OHa He AOKHa
npesbiwaTb 40°C.

Mpu nogknoveHun npubopa K CeTu peKoMeHAyeM YCTaHOBWUTb MpedoXpaHuTeNb U
BHELWIHUN Tymbnep Ans BktoveHust npndopa.

| MoaknioyeHne 4aTUNKOB TemnepaTypbl

[na obecneveHusn HagexxHon paboTel npubopa, crnegyet obpatuTb ocoboe BHMMaHMe
Ha MOHTaX NPOBOAOB OT AATYMKOB TEMNeEpPaTypbI.

1. MNMpoBoga OT OaTyMKOB TemrepaTypbl OOIMKHbI MMETb XOPOLUYK 3IEKTPUYECKYHO
M30NSALUMIO M HU B KOEM Crflydyae He [OomnyckaTb 3NEKTPUYECKMX YTedek Mexay
npoBoAamMu 1 Ha 3emrto n, Tem 6onee, nonagaHus dasbl Ha Bxod npubopa.

2. MNMpoBoga OT AaTYMKOB AOMKHbI ObITb NMPONOXEHbI HA MaKCMManbHOM yaaneHuu oT
MOLLIHbIX CUITOBbIX kabenen, BO BCAKOM CIlydae, OHW He [OIDKHbl KPEenuTbCHa K
CUIMOBbIM Kabensm M He OOMKHbl ObiTb MPOMNOXEHbl B OOHOM KOopoGe C CUMoBbIMU
kabenamu.

3. MpoBoaa OT AaTYMKOB AOMKHbI UMETb MUHUMArbHO BO3MOXHYIO ANWHY.

MNogknioyeHue Tepmonapbl. Tepmonapy crnegyeT nogkmnwodate K npubopy c
NOMOLLBIO YAMMHUTENBHbLIX TEPMONapHbIX NPOBOAOB. YANUHUTENbHbLIE TEPMOMNAapHbIE
npoBoAa [OMKHbl OblTb W3rOTOBMEHbI M3 TEX Xe MaTepuanos, 4To M Tepmonapa.
Hanpumep, ogHa xuna m3 Xpomerns, BTopas u3 anwomens ansa  Tepmonapbl  XA.
MogkniodaTh yanuHWTENbHbIE MPOBOAA K Tepmonape crnegyet ¢ Y4ETOM MONAPHOCTH
(xpomenb Kk xpomento, antomens K anomento Ana XA). MNMogknoyats Tepmonapy unm
TepMmonapHele npoBoda K npubopy crnegyeTr Takke C  Y4ETOM  MOMSIPHOCTMW.
TeMnepaTypa «x0nogHbIX cnaesy» B npubope TepmoaaTr uaMepsieTcs Ha KNEMMHOM
KOMnoake U aBTOMaTU4eCcKn y4nTbIBAETCH Npu BblYUCIIEHUN TeMMNepaTypbl.

Ecnu y Bac BO3HUKNM COMHEHUsI B MPaBUNbHOCTU paboTbl Npubopa unu ncnpasHoCTH
Tepmonapbl Mbl peKOMEHAYEM AN MPOBEPKM MOrPy3nUTb TEPMONApy B KUMSLLYIO BOAY.
MokasaHuns npubopa He JomkHbl otnmvdaTtecs oT 100 rpagycoB Gonee yem Ha 1...2
rpapyca.

Mpubopbl TepmogaT MMEWT BbICOKOE BXOAHOE COMPOTUBMEHUE, MNOITOMY
COMNpOTMBMEHNE TepMOonapHbIX NPOBOAOB M MX AfNWHA HEe BMAWSAIOT Ha TOYHOCTb
namepenunss. OgHako, 4YeM KOpo4ye TepmomnapHble NpoBoAad, TEM MEHbLUe Ha HUX
3NeKTpUYeckne HaBOaKM.

Bo usbexaHue ucronb308aHuUsi HENnooxo0swux mepMornapHbIX poeodos unu
HenpasusibHO20 UX MOOKIIOYEHUSI PeKoMeHOyeM UCMonb308amb mepmonapbl C
Hepa3beMHbIMU posodamMu Hawez2o  npoudsodcmea. Bbl moxeme 3akaszamb
mepmonapy ¢ nobol AnuHol npoeoda.
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NogknioyeHue TepmoconpotuBnenusi. K npubopy moxeT ObiTb NOAKMYEHO
nnaTMHOBOE, MeAHOE UMW HUKENeBOe TepMOCOnpoTMBReHne. TepMoconpoTuBneHme
NoAKIoYaeTcs MO TPeXnpPoBOAHON cxeme. Bce Tpu npoBoda AOMKHbI HAXOAUTBCS B
ogHoM kabere. MMpoBoAa [OMKHLI ObiTb MedHble, ceueHne He MeHee 0,5 MM®
(nonyckaetcs 0,35 MM ans KOPOTKUX NMHUIA). [poBoAa AOMKHbI UMETL OAMHAKOBYH
ONUHY 1 conpoTueneHne. MakcnmarnbHOe CONPOTUBIIEHNE KaXKAOro NpoBoAa AOIDKHO
ObiTb He Gonee 20 Owm. lNpu cobnogeHun aTUX YCroBMI CONPOTMBIIEHME NPOBOAOB
aBTOMATUYECKN YYUTLIBAETCS U HE BIMSIET HA TOYHOCTb M3MEPEHUS TeMNepaTypbl.

MogknyeHne OATYUMKOB C TOKOBbLIM BbIXOAoM. [1ns noakntoyeHus gaTyuMkoB C
ToKoBbIM BbixogoM 0...20 MA nnn 4...20 MA HeobxooumMo yCcTaHOBUTL WYHT 2 Oma.
PekomeHayem ncnonb3osaTth LyHT L2 Hawero nponssoacTsa.

Turanne
JlaTYHKa
24 B

I — = - = H o
_SED e £ | 2@ HE ;:[:]:mom L] £ @
© - © = © ©
Tepmonapa TepMomeTp 0...80 mB 0...40 mA [aTynK C YHUDULIMPOBAHHBIM
COMNpPOTUBNEHUS I'IOTeHLU/IaJ'IbeIIZ TOKOBbIN TOKOBbIM CUrHariom v
BXO[, BXO[, BHELUHUM nuTaHnem 24 B

| MogkntoueHne NCNONTHNTENbHBLIX YCTPONCTB |

Pene, yctaHoBneHHoe B npubope, MOXET KOMMYTMPOBaTb Harpysky o 7 A npu
~ 220 B. CnegyeT noMHUTB, 4TO pecypc paboTbl KOHTAKTOB perne 3aBUCUT OT Toka U
TMNa Harpysku. Yem Bbllle MHOYKTUBHOCTb Harpy3ku M Yem Bbille TOK, TeM ObiCTpee
M3HALWMBAKTCA  KOHTaKTbl pene. [ns 3aWwuTbl KOHTAKTOB pere napanmnenbHo
WHOYKTUBHOW Harpyske crneayeT ycTaHasnueatb RC-uenoyvkn (Tunosble 3HadeHus 0,1
MK® 1 100 Om).

Pene MOXHO ucnonb3oBaTb ANS BKMKOYEHUS HArpy3kym C Marnon WHOYKTUBHOCTbLHO
(TOH, namna HakanueaHusa) MOLHOCTBIO A0 1,5 KBT.

Ons  BKMOYEHUS MOLUHOW Harpy3ky OObIYHO MCNOMb3YTCA 3NEeKTPOMarHUTHbIE
nyckatenu. [lyckatenamu cregyeT ynpaensaTb C MOMOLWbIO perne npubopa. He
pekoMeHAyeM yCTaHaBnNuBaTb BTOPUYHbBIE pene Mexay nyckartenem u pene npubopa.
MHOYKTVBHOCTb KaTylKW MPOMEXYTOYHbIX pene Benuvka, 9TW pene paspyliatroTt
KOHTaKTbl pene npubopa 3HauMTenbHO ObicTpee, 4Yem nyckarenu. [lapannensHo
KaTyllke nyckatens pekomeHayem yctaHaenvBaTb RC-uenouky. [ns 3awmtbl pene
npv aBapun pekoMeHAyeM yCTaHaBMMBaTb NaBkUe NpeaoxpaHuTenu.
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CxeMbl NOAKNIOYEHUA UCTIONHUTENbHBLIX YCTPOUCTB K BbiIXxo4amM npudopa

Bbixog “P”

PeneriHbi Bbixog.
KoHTakTbl HOpMarnbHO-pa3oMkHyTble - 7A, ~220 B
KoHTakTbl HopmarnbHO-3aMKHyTble - 3A, ~220 B
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MogkntoyeHne Harpysku meHee 1,5 kBT MogkntoyeHne Harpy3ku 6onee 1,5 kBT
C MOMOLLIbIO 311.-MarH. nyckatens

Harpyaka N<1.5 kBT ]

Brixon
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ABapus
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~Uc —] = A ¢ 2 g OTKpbITUE 3a4BUKKN @ A
s O+——0 ~220B O P S
MoaknioueHre aBapuitHoi SaKpbITve 3aMBIDKKA \E::I g
CUTHanM3aumm (C =—Py E

MopknioyeHne ANEKTPO3aaABUXKKN

Bbixog “C”

CUMUCTOPHBIN BbixoA. MpeaHas3HayYeH Ans ynpaeneHns BHELUHUM CUMUCTOPOM, TUPUCTOpPamu
nnmn Harpyskoi o 200 BT. OnTon3onmpoBaH, BKIOYEHNE CUMUCTOPa NPOUCXOANT
B MOMEHT NpoxoxaeHusi pasel Yepes Homb. Imakc. ~1A

o
Myckatenb
Harpyska ~U Harpyska 4
Harpy3ska o—mW 0
56 OM c.e @] Cc,©
o—wW — Clls = _# =
STAGE T (= TR & ESiF
o @ ] @
56 Om O
MoakntoveHne BHeLLUHero MoakmoYeHe BHELLHNX [MoaknoveHe anekTpoMarHMTHOro
cuMucTopa TUPUCTOPOB nyckartens
Harpyska N<200 Bt A\l
< e g 1% o
oW }C#z & - @C# < X O C[5
: i . S : B
o @ 2 o @ z o @ E
MopxnioveHne Harpyakm MoakntoyeHve aBapuitHon MopknioveHve
meHee 200 Bt curHanmsaumm aBapuNHOW cUrHanuaaummn
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Bbixoa “T”

TpaH3ucTopHbIi BbixoA. MNpegHasHaveH Ans ynpasnexHusi cunosbiMu bnokamu tuna Cb, MBT.
U =15B (12-20B, He cTtabunusmpoBaHHoe). Imakc. = 30MA

dPaza AC

Harpyska aza BO L
UO—@@ oo T3 ®aza CO— H © #

~ < 15 arpyska -
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R Bl O Qo @ T
2450 @z

YnpaeneHue ogHodasHoN Harpy3komn A g

C nomolLubto 6noka Cb

Mcnonb3oBaHne AByxdasHbIX CUMOBbIX GIOKOB
Ons ynpaeneHus TpexdasHoN Harpy3Kkom.
Cxema nogkntodeHns “TpeyronbHuk”
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YnpaeneHue TpexcpasHoii Harpy3koit MopkntoyeHne TpexdasHow Harpyskm
C NOMOLLbI0 TpexdasHbIX CUMOBbLIX GNOKOB. 0 LIECTUNPOBOAHON CXEME
Cxema nopgxntoueHus “3Be3fa ¢ HelTpanbio”

MopgkniovyeHne npuéopa K KOMNbLOTEPY
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Cxema nogknoyeHUsa npuéopa ¢ O[HUM CUMUCTOPHLIM, OGHUM
TPaH3UCTOPHbLIM U ABYMS peneiHbIMU BbIXoAaMM
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SN
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| MepbI 6e3onacHocTy

Mpu akcnnyatauum npubopa [omkHbl 6biTb cobrnogeHbl "MNpaBuna TexHU4ecKon
KCMnyaTaumy 3neKTpoyCTaHOBOK MoTpebuTenen n npasuna TeXHWKU Ge3onacHoCcTH
npuv aKcnnyaTauMm dMnekTpoycTaHoBOK notpebutenen”. K MoHTaxy n obcnyxmeaHuio
npubopa gonyckarTcs nuua, MmetoLLme rpynny Aomnycka no anekrpobe3onacHocTH He
Hwke |ll. KoHTakTHble KOMogKM [OMKHbl ObiTb  3aliMieHbl OT  CrydariHbIX
NMPUKOCHOBEHUIN K HUM BO Bpemsi paboTtbl. KoHTakT @ ha 3agHen cTeHke npubopa
OOImKeH ObITb 3a3eMIeH.

| YcnoBus XpaHeHuA, TPaHCNOPTUPOBAHUA U YTUNU3ALUU

Mpubop B ynakoBOYHOW Tape OOSMKEH XPaHUTbCA B 3aKPbITbIX MOMELLEHUSX Mpu
TemnepaType oT +5 fo 40°C 1 3Ha4YeHnsIX OTHOCUTENBHOM BriaXXHOCTU He 6onee 80 %
npu 25°C.

Mpubop MoxXeT TpaHCNOPTMPOBAaTLCA BCEMWU BMAAMM KPbITOrO HA3EMHOMO TpaHcrnopTa
©e3 orpaHNYeHns paccToOAHUIN U CKOPOCTU ABWXeHUS. Mpubop He copepXuT BpeaHbIX
BELLECTB, AparoLeHHbIX MeTarnsoB U MHbIX BELLECTB, TPEOYOLWMX cneynansHbIX Mep
no yTunusauum.
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| FaGapuTHbIe pa3Mepbl Npubopa
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| KoHTakTHasa nHgopmaums

Poccus, 614031, r. Mepmb, yn. OJokyyaesa, 31A
MHOrokaHarnbHbIN TenedoH, dakc: (342) 213-99-49

http://www.termodat.ru E-mail: mail@termodat.ru

MpubopocTpoutensHoe npeanpuaTre
«CuncTteMbl KOHTpONA»
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