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TpaH3UCTOPHbIN

BbixogHon curHan

12...20 B, Tok go 30 MA, MNyrbCHbIN U undp. curHan

BbIXO[,

MeTopg Mpu NMO-perynnpoBaHmn:
ynpasneHus - WnpoTHo-nMmnynbCcHbIR (LLUM)
MOLLIHOCTbIO - MeToq paBHOMeEpPHO-pacnpeaenéHHbIX CeTEBbIX
nepuogos (PCIT)
- ®a3o-umMnynbcHoe (haso-yrnosoe) ynpasrneHue ¢
nomoLlbio cunosbix 6nokoB TMna PUNY nnm MbT
Mpy oBYXNO3NLMOHHOM pPEryriMupoBaHnn: BKIN/BbIKM
HasHaueHwne YnpaBneHve HarpesaTenem, yrnpasneHue oxnagurenem,
aBapunHas curHanusauus
MNpumeHeHne MNopgkntodeHne cunosbix 6nokos Cb, DAY vnn MBT
CUMUCTOPHbIN MakcmmanbHbIN TOK 1A, ~220 B
BbIX0[,
MeTtopg Mpwn MAA-perynupoBaHum:
ynpasneHusi - lUnpoTHOo-umMmnynbcHbin (LLIM)
MOLLHOCTLIO - MeTog paBHOMepHO-pacnpeaesi€HHbIX CeTEBbIX
nepuogos (PCI1)
Mpy oBYXMNO3NLMOHHOM pPEryriMpoBaHni:
- BKN/BbIKN
HasHaueHune YnpasneHne HarpeBaTenem, ynpasreHne oxnagutenem,
aBapurHas curHanusaumsi
MNpumeHeHne YnpasrneHue Harpyskon o 1 A, BKIoYeHWe nyckaTtens,
yrnpaBneHne BHELWHUMM TUPUCTOPaMMN UM CUMUCTOPOM
OcobeHHoCTH Hanuune petektopa «0», KOMMyTaumMsi NPOUCXOANT MNpw
npoxoxgeHun dgasbl Yepes HoMb
HOHOHHMTe.ﬂbeIﬁ BbiXo4
Pene KonunyectBo OguvH
MakcumManbHbI KOMMYTUPYEMBbIN TOK 7A,~220B
(Ha aKTMBHOW Harpyake)
MNpumeHeHne YnpasrieHne aBapunHon curHanusaumen
PerynunpoBaHue Temnepartypbl
3aKoHbI -nna
perynmpoBaHuns - OABYXNO3ULUMOHHbBIN 3aKOH (BKN/BbIKN, on/off)
OcobeHHoCTHN - pyHKUMsa aBTOHacTponkn ML koadpdpuumeHToB
- BO3BMOXXHOCTb OrpaHNU4YEeHNA MakCMManbHOW 1 MUHMMAalbHON MOLLHOCTW
- UBMEHeHNe TemnepaTypbl C 3a4aHHON CKOPOCTbIO
MNpumeHeHne YnpaeneHue HarpeBaTenem Unm oxnagutenem

Pexumbl paboTbl

- MpeBblWweHne 3agaHHON TeMnepaTypbl

- CHWKeHne TemnepaTypbl HAXE 3a4aHHOMN

- Meperpes Bbile yCTaBKM perynmpoBaHns Ha 3aaHHYI0 BENTUYUHY
- CHMXeHMe TeMnepaTypbl HWXKE YCTaBKM Ha 3a4aHHY BEMUYUHY

- BbIxoa 13 30HbI OKONO YCTaBKM perynmpoBaHuns

OyHKUMN

- OyHKUMSA BNOKMPOBKU aBapum Npu BKIOYeHUN npubopa
- OyHKUMA NoaaBneHns «apebesra» curHanmsaummn, punstp 4o 4 MUHYT
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ApXuB N KOMNbIOTEPHbLIN UHTEpdEeNnc

Apxus
onums
(onums) Mepuog 3anucu B Ot 1 cekyHabl o 100 MUHYT
apxvB
MNpoaonMmKNTENLHOCTL KonunyecTtBo 3anucemn Ha
3anncu OAWVH KaHan
1 MUH.
2 KaHana 500 TbIC. | 24 cyTOK | 2 Mmecsua 1 ropn,
3 kaHana 330 Teic. | 16 cyTok | 40 gHen 8 mecsueB
4 xaHana 250 Tbic. | 12 cyToK | 1 mecsy 6 mecsues
UHTepdpenc Twvn nuTepdenca RS485
onumusa
(onuus) lNpoTokon
OcobeHHoCTH N3onnpoBaHHbIN

CepBUCHBbIe PYHKLUUN

KOHTpOJ'Ib 06prBa TepmMonapbl U TepMOCONpPOTUBIIEHNA U KOPOTKOIro 3aMbiKaHUA

TepPMOCONPOTUBIIEHUS

KOHTpOJ'Ib HEe3aMKHYTOCTU KOHTYpa perynmnpoBaHunsa

Bo3moXHOCTb orpaHnyeHund amanasoHa NaMeHeHUA yCTtaBKku

OrpaHuyeHve YpOBHS 4OCTYyNa K napameTpaM HaCcTPOWKM

3awmTa xonogHoro HarpeBaTtena — niaBHoe HapacTaHue BbIBOAMMOMW MOLLHOCTM Nnpwn BKINHO4YEeHNN

Lindposasa punsTtpauma curHana

Pexum py4yHOro ynpaBrneHusi MOLLHOCTbIO HarpeBaTens

Bo3MoXXHOCTb BBEAEHMS MONPaBKM K U3MEPEHHOWN TeMnepaTtype

MutaHue
OT1 ~160 po ~250 B
MNoTpebnsemas MOLWHOCTb He 6onee 10 Bt
MHaukaTopsl CBeToaMOAHbIE MHOMKATOPLI KpacHOro useTa. [1Be CTpokuM no YeTbipe paspsga

(sbicoTa 14 1 10 MM) 1 nHANKaTOp HOMepa KaHana. BoceMb nHankaTopos
pexuma paboThbl

MNcnonHeHne, macca u
pasmMepbl

Kopnyc metannuyeckuit. icnonHeHne — Ans WUTOBOrO MOHTaxa, rabapuTtHble
pa3mepbl 96x96x95 MM, nnueBasi naHesnb 96x96, MOHTaXHbIN BbIpe3 B LUUTE
92x92 mm, macca He bonee 1 kr

TexHunyeckne ycnosus

TY 4218-004-12023213-2009




CepTtudukaums

CepTudukaT 06 yTBEPXKAEHMM TUNA CPEACTBa U3MEPEHNIN B pecnybnuke
KasaxctaH Ne 6410

MeTponorus MoBepka npnbopoB « TepMmoaaT» AOMMKHA OCYLLECTBIIATLCSA B COOTBETCTBUN C
«MeTogukon nosepku CK2.320.202 MI»
MeToauky noBepku MOXHO ckadaTb Ha canTe www.termodat.ru
Ycnosud Pabounin ananasoH ot -30°C go +50°C, BnaxHocTb oT 5 Ao 90%, 6e3
aKkcnnyaTaumm KOHAEeHCcauun Bnaru
MapaHTusa 5 net

Moaenu

13K5/2YB/2P/1P/485

13K5/2YB/2P/1P/485/2M

13K5/2YB/2T/1P

13K5/2YB/2T/1P/485

13K5/2YB/2T/1P/485/2M

13K5/2YB/2C/1P

13K5/2YB/2C/1P/485

13K5/2YB/2C/1P/485/2M

13K5/3YB/3P/1P

13K5/3YB/3P/1P/485

13K5/3YB/3P/1P/485/2M

13K5/3YB/3T/1P

13K5/3YB/3T/1P/485

13K5/3YB/3T/1P/485/2M

13K5/3YB/3C/1P

13K5/3YB/3C/1P/485

13K5/3YB/3C/1P/485/2M

13K5/4YB/4P/1P

13K5/4YB/4P/1P/485

13K5/4YB/4P/1P/485/2M

13K5/4YB/4T/1P

13K5/4YB/4T/1P/485

13K5/4YB/4T/1P/485/2M

13K5/4YB/4C/1P

13K5/4YB/4C/1P/485

13K5/4YB/4C/1P/485/2M

4 Bxoga, 4 CMMUCTOPHBIX BbIXoAa, gon. pene, nitepdenc RS485, apxus 2M6
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BBeaeHue

Bnarogapum Bac 3a Bbibop perynatopa temnepatypbl Tepmogat—13KS.
HasHauyeHne TepmopaT-13K5 — mamepeHue u perynmpoBaHuMe TemnepaTtypbl Mo
HEeCKONbKMUM KaHanam ofHOBpeMeHHO. PerynupoBaHne OCyWeCcTBsSeTca no
NponopunoHanbHO-NHTErpanbLHo-gudpdepeHumansHomy 3akoHy (MAL) wnu no
ABYXNO3ULMOHHOMY (on/off).
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TepmopaTt-13K5 nmeet aBa, TpyM unu 4veTblpe KaHana B 3aBUCUMOCTM OT MOAENW.
Bxoabl npeaHasHadeHbl ON9 MOAKMKYEHUA TepMmornap U TepMOCOMNPOTUBIIEHUN.
OcCHOBHbIe BbIXOAbl MOTYT ObITb penenHbiMU, TPAH3UCTOPHLIMM NN CUMUCTOPHbLIMMU.
Kaxabii  BbIXO4 MOXET YynpasBfdaTb HarpesaTesieM unu  oxnagurtenem  unu
Mcnonb3oBaTbCA ANS aBapuUMHOM curHanmsauun. KaHanbel B npubope He3aBUCUMMbI
Apyr oT gpyra, T.e. Ha pasHblX KaHanax MoryT 6biTb 3afaHbl pasnuyHble PYHKUNN,
HanpuMmep - TMepBbIN KaHan ON9 YyhnpaBlfieHMa HarpesaTtenem, BTOPOM Ons
ynpasfieHuss oxnagutenem un T.4. ONONHUTENbHLIA PEeNenHbIn BbIXO4 SIBSIETCA
obwmum gna Bcex KaHanoB M npedHasHadyeH [ans NOAKIYEHUST YCTPOWCTB
aBapuUMHON CUrHanusauum.

TepmopaT-13K5 umeeT pasBuTylo cUCTEMY aBapunHOM W NpeaynpeanTenbHON
CUrHanuMsauumn: naTb pasnuyHbIX TUMOB aBapun, curHanmsaums o6 obpbiBe gaTtymka
N O HapyLeHUM KOHTYpa perynmpoBaHus.

Mpubop moxeT 6biTb CHabxeH MHTepdencom RS485 ans cBA3M C KOMMNbIOTEPOM.
MpoTtokon cesasn Modbus ASCII nnn Modbus RTU. KoMnbloTep MOXET 3anpocuTb
TeKyuwiee 3HayeHne TemnepaTypbl MO KaXAOMYy KaHarny, yCTaBkM TemnepaTypbl U
apyrme napameTpbl. YCTaBkM TemnepaTypbl M gpyrue napameTpbl MOryT ObiTb
NPOCMOTPEHbI N WN3MEHEeHbl C KoMMbtoTepa. [Ans noakntoyYeHUa K KOMMbloTepy
Heobxoaum npeobpasoBaTtenb UHTepdenca USB/RS485 tuna CK201. K ogHomy
yctponctey CK201 moxeT 6bITb noakmntodeHo oo 128 npubopos. [lonyctumas anvHa
nuHum RS485 no 1200 meTpos.

KomnbloTepHas nporpaMmma TermodatNet nosgonsieT opraHu3oBaTb
aBTOMaTUYECKMIA ONPOC HECKONbKNX NpMOOpPOB, HabnaaTh Ha 3KpaHe KoMMboTepa
rpaduk TemnepaTypbl 1 pacrnedyaTbiBaTb €ro Ha NpuUHTepe.

Mporpammubin npoaykt OPC-cepep TermodatOPC paeT BO3MOXHOCTb tobon
nporpamme, cHabxeHHon wuHTepdencom OPC-knneHT, nonydatb [AaHHble OT
npubopoB «TepmogaT», wumewwmnx wuHTepdenc RS485 wn nopgepxmBatromx
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npotokon obmeHa Modbus-ASCIl. B yacTHOCTW, OH MOXET WCNoNnbL3oBaTbCA ASS
paboTtbl co SCADA cuctemamum nodbix NnponssogutTenemn, Hanpmmep, ¢ cMmcteMmamu
Master SCADA, Intouch, Genesis, TraceMode, iFix n gp.

Mpubop moxeT O6bITb 0OOpyaoBaH apxXMBHOWM NaMATbLIO ANA  3anucu rpaduka
TemnepaTypbl. MIamepeHHas TemnepaTtypa 3anucbiBaeTcsd BO BCTpoeHHyk Flash
namATb C NPUBA3KON K pearibHOMY BpeMeHu 1 KaneHgapto. lepuog 3anucm ot 1 cek
Ao 100 muHYT. ApxuB No3BONSIET 3anucaTtb 40 1 MMH. ToYeK. ApXMB MOXET BObiTb
NPOCMOTPEH HEenocpeacTBEHHO Ha npubope wnu nepedaH Ha KOMMbKOTEP MO
nHtepdency. Yctponctso CK301 no3sondeT ckavaTb apxue Ha USB Flash disk.

OCHOBHOM peXuMm paboThbl

YcraHoBute Tepmopat-13KS wun Bknwouute ero. [locne KopoTKOW npouenypbl
camoTecTupoBaHus npmnbop rotos Kk paboTe. MiamepeHHas TeMmnepaTtypa BbIBOOUTCS
Ha BEpPXHUWN UHOUKATOpP, TeMmnepaTtypa perynupoBaHus (yctaBka) — Ha HWXKHUK. Ha
OTAENbHOM MHAOMKATOpE crneBa OToOpaXkaeTca HoMep KaHana. Ecnu gaTymk He
NOOKIIOYEH WMW  HEeucnpaBeH, BMECTO 3Ha4YeHuUss TemnepaTtypbl Ha BEPXHUN
NHONKATOP BbIBOAUTCA «_  ».

NamepeHHas
Homep kaHana (TEPMOAAT —————————— TemnepaTypa
N feven ( TemnepaTtypa
MHankaTopbl ] perynupoBaHus (ycTaska)
paboThbl Bblxonoa§\\
O 01
Mo o > N3meHeHne
:o o3 7 yCTaBKU
NHauvkatopsel aBapuiiHon | = *
curHanusaumm
Bxog —C //'

B PEXUM HACTPOMKU
ABTOMaTMyecknin nepebop KaHaJ'IOBZ/

OCTaHOBUTb U BO30OHOBUTL

Ha gucnnee oToGpaxaeTcss HOMep KaHana, U3SMepPeHHoe 3HayYeHne TeMnepaTypbl 1
3aflaHHaa TemnepaTypa Ha 9TOM KaHane. Yepes [OBe ceKyHObl NOSBRSETCA
MHpopmaLmsa Mo criedyolemy KaHany v aanee no Kpyry. MiamepeHune Temnepatypsl
No KaHanam npou3BoauTCs NpuBopoM Takke noodepenHo, HO C Goree BbICOKOW
CKOPOCTbIO, 4YeM uHAuKauusa. MOXHO OCTaHOBUTb aBTOMaTMYEcKMin nepebop
KaHanoB Ha gucnnee, Haxas kHorky O. Mpu aToM nNpuGop no-npexHemy GyaeT
BECTU W3MEpPEeHWe U perynupoBaHMe Mo BCEM KaHanam, a oTobpaxaTb TOMNbKO
BblOpaHHbIN. BepHyTbCA K aBToMaTMyeckoMy nepeGopy MOXHO, BHOBb Haxas
kHonky O.

Ha nepegHen naHenu npubopa gBa psga OAVMHOYHbLIX MHOMKATOPOB. [lepBbin psa
NHONKATOPOB (3eneHble) MHPOPMUPYIOT O paboTe BbIXOAOB, BTOPOWN pAg (KpacHble)
- 00 aBapuNHOM CUTyaLUM Ha JaHHOM KaHarne.



Kak 3agaTtb TemnepaTtypy perynupoBaHus (ycTaBKy)

MopooxanTte oTobpaxeHus Ha aucnree Tpebyemoro Bam kaHana. HaxmuTte KHoOMKy
V nnn A - nepebop KaHanoB BpPEMEHHO MPUOCTAHOBUTCS, 3HAYEHWE YCTaBKU Ha
HWKHEM WHOMKATOpe HadHeT muratb. [loka uHOMKATOp MUraeTt, yCTaBKy MOXHO
N3MEHNTb KHOMKamuM V n A. [Ana BbIXoga B OCHOBHOM pPeXuM paboTbl HaXMuUTe
KHOMNKy O.

NMpaBuna HacTpouku npmuodopa

Haxmute un ypepxmBante kHonky [0 okono 10 cekyHg. Bl B ornaBneHuwn.
MapameTpbl HacCTpOMKM npubopa CrpynnupoBaHbl B pasgenbl, a pasgenol

obbeavHeHbl B rnaBbl. Ha BepxHeM uHOMKaTope npubopa — COKpallleHHoe
Ha3BaHWe pasfdena, Ha HWKHEM — HOMep rnaBbl M pasfena B PYKOBOACTBE
nonb3oBaTerns.

Hanpumep, Ha eepxHem uHOukamope — In, Ha HuxHem — | Pl. In — cokpawerHoe

Ha3eaHue pa3sdena «Hacmpoika exoda». | Pl — naea 1, Pazden 1.

[anbHenwmne HaxaTtma kHonkn [0 nepebupatoT pasgensl. [Ons Bxoda B pasgen u
NpocMoTpa napameTpoB HaxumanTe kHonky O. Koraa Bbl BongeTte B pasgen, Ha
BEPXHEM uHOuKaTope O6yaeT HasBaHMe napamMmeTpa, Ha HMWKHEM — YUCIIOBOE WM
CUMBOJSbHOE 3Ha4deHue. [1nsa Bbibopa 3Ha4YEHM NapamMeTpoB, HAXKMMANTE KHOMKN V
n A. lNocne npocmoTpa Bcex napameTpoB, Bbl BHOBb BEpHETECb K 3arosioBKy
pasgena. [nsa Toro 4tobbl NpoomMKNTL Nepebop pasgenos, HaXxXMmanTe KHonky .

OcHoBHoOM
pexvmM paboThbl

E—E: Pasp,env Paap,enu =TEPMOAAT
HaCTPOMNKM HaCTPOWKM / .
BXO/10B BbIXOA0B ] SC
. = = oo
Haxmute v TSR, D, 23! End
| lyRepxuBaiiTe ] TP T B @@ &
Mepebop Mepebop Cokpa
LLieHHoe
KopoTtkoe napameTpoB | napameTpoB N HasBaHve pasaena
HaxxaTue[" v v v N
N Lh Lh Lh anof
D g ¢ ! {
Set pasgen "O 5 ,!.'Q' ucC
‘ 17 r‘ ‘ Lo ‘ nag Homep pasgena
- o
y
L _ | WN3amenute L _ )
L.l £ L npapamerp el E 6

onod kHonkammymy D00

I He cnewuTte HaxumaTtb KHOMKM V U A. HaxkaTue 3TUX KHOMOK NPUBOAUT K WU3MEHEHUIO 3HauYeHWM
napameTpoB. Haxumas kHomnky O, NpocMOTpuUTe CHadana Bce napameTpbl B pasgene. Ha HukHem
nHavkaTope Bbl yBUaMTE 3HaYEHMA NapaMeTpoB, YCTaHOBIEHHbIE paHee.

Il HayuuTecb pasnuyatb pexum paboTbl npubopa no Buay aucnnes. Ecnn B HWXKHEM CTpoke
obo3HaveHne HoMepa rnaBbl U pa3gena — Bbl HaxoguTecb B ornaeBneHun. Ecnu B BepxHen cCTpoke
CUMBOSbI, @ B HWXHENW — BCe, KpOMe HOMepa rnaBbl U pasgena — Bbl BHyTpu pasgena. Ecnu Bebl
3abnygunuck, HaxXMUTe ogHoBpeMeHHo [ n O, n BEpHUTECH B OCHOBHOWN peXnM paboThl.
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Mpubop Tepmopart-13KS5 — aByx/Tpex/yeTblpexkaHanbHbii Npubop, nO3TOMY
BONbLIMHCTBO NapameTpoB HeobxoaMMO yCTaHaBnNuBaTb AN KaXAoro kaHana. B
Tex pasgenax, roe ato Tpebyertcs, Bbibepute Homep kaHana (Ch), ana kotoporo
npon3BoanTCs HacTporka. lNMpu nocnegyrowmx HaxaTusax KHOMkM O, BblOpaHHbIN
HOMEp WHAMUMPYETCS Ha WHAMKATOpEe HOMEepa KaHamna, a B BEpXHEW CTpoke
nepebupatoTca napameTpbl, OTHOCAWMECS K 3TOMy kKaHany. Ecnu Heobxoammo
YCTaHOBUTb OAWHAaKOBblE MapameTpbl Ha BCEX kaHanax, BMeCTO HOMepa KaHana

BbiGepute ALL, Haxxmute O un Boibepute YES ans toro, ytobbl noatsepanTs Balu
BbI6Op BO nsbexxaHne ownodKku.

| Ha3HauyeHMe KHOMOK npu HacTpounke npmnodopa

VinA Bbi6op 3HayeHnn napameTpoB

Bbixoa U3 pexuma HacTPOUKM — oagHOBpeMeHHoe Haxatme O wu [0 wnm
aBTOMaTUYECKN Yepe3 MUHYTY nocne nocrnegHero HaxaTtus ntodon KHOMKN.

HononHumernbHas uHgopmauus 0515 onbIMHbIX No/1b308amened.

[ns nepenucTbiBaHUA pas3genoB B obpaTHOM nopsgke yaepuBanmte KHonky [0 um
HaxxnmamTe kHonky V. [na ObICTporo nepexoa K pasgenam criefyrollen rnasbl -
yaoep)xmBamTte KHOMKY [ N HaXKumamTe KHOMKY A.

OGs3aTenbHasa HacTponka npmodopa

Mocne yctaHoBKkM Npubopa, ero HeoBXoANMO HAaCTPOUTb.

1. Bbibepute TUn Tepmonapbl UMM TEPMOCOMPOTUBIEHUs, KOTopbii Bbl GyaeTe
ncnosnb3oBaTthb. [N 3TOro HaXMuTe N yaepxumeanmte KHonky [ okono 10 cekyHA go
Tex nop, Noka He BOMAETE B PEXMM HACTPOWKU. Bbl OkaxkeTecb B pasgene Bbibopa
Tuna gatuyuka (In). BonauTte B 9TOT pasgen, Ha BEepXHEM WHOMKATOpPEe MOSBUTCS
napametp Ch. [1na Toro 4yto6bl HacTpoUTL NEepBbIN KaHar, Boibepute HoOMep KaHana.
2. Haxmute O. Ha BepxHeMm uHaukatope nosisutcs napametp InP. B tabnuue
HanguTe ycrnoBHoe 0b03HavYeHne, COOTBETCTBYIOLLEE HEOOXOAMMOMY TUNY AaTUMKa.
KHonkamn V n A yctaHoBUTE 3TO 0003HaYeHNe Ha HWXKHEM nHaukatope. Hanpumep,
ecnn noaknveHa TepMonapa Xpomernb-antomenb, To Bblbepute uundpy .
[MoBTOpUTE HACTPOWKY ANA Kaxgoro u3 BxogosB. [nsa atoro Haxmute O, CHoBa
BOMAUTE B pasfesi, Bblbepute cnegywlnm KaHan v 3agante HeobxoauMMbIN Tun
aaTtyuka.

3. Ecnu Bbl ucnonbayete npubop Ans ynpasBneHus: 3NeKTPUHEcKoi neYbto o BCem
KaHanam, To Ans nepBoOHayanbHOW HACTPOWKM MeHATb 6onblue HUYEro He HYXHO.
Bce Bbixogbl HacTpoeHbl Ha ynpasneHuve Harpesatenem no [1A[0-3akoHy.
OcTanbHbIM nNapameTpam NpPUCBOEHbI Hanboree YacTto ynotpebnsemMble 3Ha4YEHUA.
Mpn HeobxogumocTM TwaTenbHee noacTpouTb npubop noa Bawwm TpeboBaHus
n3yunte gaHHoe PykoBoACTBO.
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4. Cnepnywollee, 4YTO HY)KHO caenatb, aTo HacTpouTs ML perynatop. B npubope
npegycMoTpeHa asTomMaTtmyeckasa Hactpounka (ML koaddpuumeHTos. [Npouenypa
HacTponkn nogpobHo onuncaHa B [Naee 2, Pasgene 1.

Hactpounka npubopa

MnmaBa 1. KoHdmrypauusn

l -
Bxoabl (BbIOOp AaTumMKa) i1
naea 1. Pasgen 1. P
MNapameTp |3HavyeHne | KommeHTapumm Anana3ox
N3MepeHNA
[:I'I ot 1 go 4 | Homep kaHana, Ans KOTOpOro NpoW3BOAUTCS
HacTpounka
Homep ALL | Hactpoiikn 6yoyT npousBoauTbLCA [Ans  BCex
KaHarna KaHanoB
InP | | Tepmonapa TXA (K) xpomens/aniomens - 270°C...1 372°C
2 | Tepmonapa TXK (L) xpomens/konens - 200°C...780°C
Tun patuuka 3 | Tepmonapa TI1I1 (S) -50°C...1 768°C
nnatuHa-10%pogun/nnatmHa
4 | Tepmonapa TXK (J) xeneso/koHcTanTaH - 210°C...1 100°C
§ | Tepmonapa TMKH (T) meas/koHcTanTaH - 270°C...400°C
B | Tepmonapa Tl (R) .50°C. 1 768°C
nnatuHa-13% pogui/nnatmHa
7 | Tepmonapa TIP(B) 400°C.. 1 820°C
nnatuHa-30%pogun/nnatnHa-6%poanin
8 | Tepmonapa THH (N) nuxpocun/vucun - 270°C...1 300°C
g | Tepmonapa TBP (A-1) 0°C.. 2 500°C
Bonbdpam-peHun / Bonbdpam-peHnin
10 | Tepmonapa TBP (A-2) 0°C.. 1 800°C
BOSibppamM-peHuit / Bonbgpam-peHnin
1 | Tepmonapa TBP (A-3) 0°C.. 1 800°C
BOSIbppamM-peHunii/ Bonbdpam-peHni
F Cn | Tepmonapa Fe_CuNi xeneso/meps-Hukens | - 196°C...500°C
Pt | TepmoconpoTnBneHne nnaTMHOBoOE ° o
- 200°C...500°C
Pt (0=0,00385 °C™)
Cu' | TepmoconpoTuBrieHne megHoe o °
- 180°C...200°C
M (a=0,00428 °C)
Pt 2 | TepmoconpoTMBneHne nnaTUHOBOE - 200°C.. 500°C
M (a=0,00391°C?) peako ncnonsayetcs
Cu 2 | TepmoconpoTmBreHne MegHoe _50°C.. 200°C
Cu (W100=1,4260) penxo ncnonbayetcs
ni | TepmoconpoTuBneHne HMKeneBoe - 60°C.. 180°C
ni (0=0,00617 °C-1)
r | amepeHne conpoTusreHuns 10 ... 300 Om
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lLin | Bxoa Ana nsmepenns Toka unu - 10 ... 80 MB,
HanNpPsH>KeHNs C NIMHENHBIM 0...40 MA
MacliTabrpoBaHnem
Sqrt | Bxoa ana namepeHus Toka unm 0. 40MA
HaNpsKeHWs1 ¢ MacwTabupoBaHMeM Mo 210...80 MB
3aKOHY KBaJpaTHOro KOPHS
PrblL | Bxon ona namepeHusa Toka unm 0. 40MA
HanpsbkeHUs ¢ MacluTabrpoBaHMeM Mo 210...80 MB
napabonn4eckomMy 3aKoHy
Il | Bxoa Ans usmepeHus HanpsxeHus 10 .. 80 MB
(MMHEenHbIN)
J | Bxoa ans namepeHuns Toka 0 ... 40 MA

(IMHEenHbIN)

0ff | KaHan He ucnonb3yeTtcs

rO

orl0 | ConpoTuBneHne TepmomeTpa
no 150 | CONPOTVBNEHUS NPy 0°C (Om)

B nepBom pasgene paHHom

BblOepute Homep kKaHana |,

rnaBbl

™TMn AOaTt4yuka

BblOpaTb ntobon TMn gatyuka ansa noboro kaHana.

MpumevaHue. BepxHu gmanasoH U3MepPeHUst NMNaTtUHOBbLIX TEPMOMETPOB COMPOTUBIIEHMA
ykazaH ans gatumkoB ¢ conpotmerneHnem npu 0°C paBHbim 100 Om m conpoTuBneHumu
nogsoaswmx nposogoB no 20 Om. [pyM MEHbLIKMX COMNPOTUBMEHUAX BEPXHUA OnanasoH

namepeHus dyaert Bbille.

3agaeTcd TUM WUCMONb3yeMoro AaTyuka.
Hanpumep, ecnu k nepBoMy KaHany NOAKMNKYeHa Tepmornapa XpoMenb-arntoMerlb,
. Ecnu nogknioyeH TepmoMeTp
COMpOoTMBIEHNS, He 3abyabTe 3agaTb ero conpotuBreHne npu 0°C. Bbl moxeTe

Homep kaHana

I I
L.
(o
[
MapameTp 3Ha4vyeHue | KommeHTapum
Eh ot | no 4 | Homep kaHana, ans KOToporo NPoM3BOAMTCS HACTpPoOMKa

ALL | HacTpoiiku 6ygyT npon3BoaUTLCS AN BCEX KaHAmNoB

HasHauenue
Bblxoda

Out

HEAt | YnpaBneHue HarpeBartenem

Cool | YnpaBneHue oxnagutenem
ALr | CurHanunsaums aBapum

nonE | Bbixoa BbIkntoyeH

B pasgene «Bbixogbl» Heobxoammo BbibpaTb HasHayeHWe OnA BbIXO4a KaXKaoro
kaHana. Ecnn BbIxo4 He UCNOoMb3yeTcsl, PEKOMEHAYEM €ro OTKMIYUTb - BblOpaTb

3HayeHue nonE.
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maBa 2. PerynupoBaHue

TepmopaTt-13K5 MOXeT perynmpoBatb Temneparypy npu nomoLum
AByxnosuuymoHHoro nnu N sakoHa perynmpoBaHus.

Hanbonee npocTon 3akoH perynupoBaHusa TemnepaTypbl - ABYXNO3ULMOHHbLINA. Ha
HarpeBaTernb NogaeTcs NMoSfiHas MOLLHOCTb OO0 OOCTMXKEHUSI YCTaBKWU, MOCNe 4ero
nogava MOLWHOCTM npekpawaeTtcsa. HecmoTpsa Ha 9To, pasorpeTbii HarpeBaTenb
npogosmkaeT oOTAaBaTb Tenno W Temnepatypa o6bekrta Kakoe-TO BpeMms
NpoaosrKaeT HapacTtaTb, 4YTO npuBoAUT K neperpey. [lpu nocneayrolem
OCTbiBaHUN 0b6beKTa, MO AOCTUXKEHUW YCTaBKW, HA HarpeBaTeSflb BHOBb MOLAETCS
nonHas MowWHOCTb. HarpesaTtenb cHavana pasorpesaeTt cebsi, 3ateM okpyxatowime
obnactn obbekTa, u, Takmm obpasom, oxnaxageHve 6yaoeT nNpoaorkaTbCa OO0 TeX
nop, NoOKa BOSIHA Tenna He AOCTUrHeT AdaTyuka TemnepaTtypbl. CnegoBaTenbHO,
peanbHas TemnepaTypa MOXET OKa3aTbCsl 3HAUYNTENbHO HMXKE 3a4aHHOro 3HAYEHMS.
Takum o0pas3omMm, npu AOBYXMNO3MLMOHHOM 3aKOHE perynmpoBaHuUsi BO3MOXHbI
3HauuTenbHble KonebaHns TemnepaTypbl OKOMNO 3a4aHHOro 3HA4YEHUS.

MoBbICUTE  TOYHOCTb  PErYNMPOBAHUSA MOXHO, MPUMEHAS NPONOPLMOHaNbHO-
NHTerpanbHo-gnddepeHumanbHbii 3akoH perynmposanus (MWL 3akor).

MU0 npegnonaraeT yMeHbLUEHME MOLHOCTW, NoJaBaeMon Ha HarpesaTtesb, MO
Mepe npubnmkeHnst TemnepaTypbl 06bekTa K 3agaHHon TemnepaTtype. Kpome Toro,
B yCTaHOBMBLLUEMCH pexume perynupoaHusa no ML 3akoHy npubop onpegensiet
BENNYMHY TEMNSOBOW MOLLHOCTN, HEOOXOAMMYIO AN KOMMEHcaunmn TENNOBbIX NOTEPb
N nogaepXaHua sagaHHom TemnepaTypbl.

o
/ U
D |
I B |
3Ha4yeHue KommeHTapum
Eh otlnok Homep kaHana anst HacTPOMKK
Homep kaHana ALL | Hactporiku GyayT nponsBoanTLCA ANst BCEX kaHanos

ProP or 0.1 0 2000 °C | MponopumoHanbHbIi kKOs ULMEHT

Int ot | 109999 cex. | VIHTerpanbHbIin koadppuLmeHT

OFF | NHTerpanbHas coctaenawowasa MiAL
3aKOHa He UCcnonb3yeTcs

diFF | ot 0. 10 399.9 cex. | AndpdepeHumanbHbIn KO3 PULIMEHT

OFF | QudbdepeHunanbHas coctasnawowaa MiAL
3aKOHa He UCNoNb3yeTcs

A.tun On | Beibepute On ans 3anycka npouenypsl
ABTOHaCTpoOiKa OFF | @aeTomaTnyeckoi HacTponku MNAL-
KOapPULMEHTOB

Ans pa6otbl ML 3akoHa perynupoBaHmsa HEOOX0AUMO 3agdaTb TPU KOIdhULMEHTa
— NPONOpPLUMOHanbHbIN, MHTEerpanbHbin U audpdepeHumaneHbin. Bol MOXeTe 3agaTh
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9TM  KO3(pPMUMEHTbI BPYYHYIO UNM  NpubOp MOXET onpeoenutb WX B
aBTOMaTUYECKOM pPEXNME.

Kak HacTpouTb NMU1-perynatop B aBTOMaTU4€CKOM pexume

1. B ocHOBHOM pexume paboTbl OOXAUTECH MOSIBNEHUS HeobGxoauMoro kaHana,
3aflanTe ycTaBKy perynmpoBaHus, nNpu KoTopon Bbl cobupaeTteck akcnnyaTupoBaTb
neyb.

2. YbeguTtecb, 4TO Temnepartypa B Neyun HMmxe yctaBkn He MeHee Yyem Ha 10°C.

3. Bongute B pasgen «Hactponka NN 3akoHa perynupoBaHusi», Bbloepmute HOMep

KaHana u npuceonTe napameTpy A.tun snauerne Dn.

Haxmute kHonky [0 u npubop HayHeT aBToOMaTtTuyeckyto Hactponky [MN[O-
koappuumeHToB ona BolIbpaHHOro kaHana. Ha HWKHeM nHOoukaTope yctaBka byaer
nepuoanyeckn cMmeHatbcs criosom tunk. Ha wHavkatope kaHana 6ygeT NMOCTOsSHHO
oTobpakaTbCsl HOMEp KaHana, Anst KoToporo npou3soamTcs Hactpowka [MNI-
KoadhpuumeHToB. Bpema aBToMaTM4eCKoM HACTPOMKU 3aBUCUT OT UHEPLIMOHHOCTU
nedn n moxet 3aHATb o 100 muHyT. Ecnn aBTOMatuyeckas HacTpomka npoLuna

ycrnewHo, Ha BepxHeMm uHavkatope 6yget murate PdY. Haxmute kHonky D w
BEPHUTECH B OCHOBHOW PeXnUM paboThbl.

Ecnin npubopy He ypaeTca npoBecTM aBToOMaTuU4veckyo HacTtpownky [MALO-

KO3(PULMEHTOB, Ha BEpxHeM uHavkaTope 6yaeT muraTb Homep owmbkn E_BB.
Haxmnte D 1 O ans Bo3BpaTa B OCHOBHOM peXum paboThl.

Ecnn aBTOMaTndeckasi HaCTponka He OaeT XXenaemMoro KadecTBa perynupoBaHus,
nnbo npudop npekpallaeT ee n3-3a CnUKoM 6onbLIOro BpemMeHn HacTpoukn, MNNI-
KoappuumeHTbl criegyet 3afaTb BPY4YHYO (CMOTpM Ha canTe www.termodat.ru
ctaTtbto «MeToabl HaxoxaeHusa MU koapdpuuneHToB»).

[Ansa Toro 4ytobbl nNpepBaTb aBToMaTuMyeckyt HacTpouky [MA[-koadbdpuumeHToB,
Ha>XMUTe OQHOBPEMEHHO KHOMKM [ n O unu oTkNoymTe Npubop ot ceTu.

---.:
QD

[

-‘-

= =
o [

KommeHTapum
EI'I ot | o & Homep kaHana, anst KoToporo NPou3BoANTCA HaACTpouKa
Homep kaana ALL | HacTtpoiiku 6yayT nponssoamTbCs AN BCEX KaHanoB
hYS ot 1 no 250 °C | I'ncTepesnc HarpeBaTens Unn oxnagutens
t I‘EL ot 00 mun Ml cex | MUHMManNbHOE BpeMsa Mexay nepekntovyeHnamMmn

no 40 vue 00 cex | BbIXOOa HaArpesaTesnis Unn oxnaanuternd
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Mpu OBYXNO3UUNOHHOM pPEryninpoBaHMn yCTaHOBUTE BENMUYMHY rMCTepe3nca u, npum
Heo6XO0AUMOCTN, MUHUMArbHOE BPEMS MEXOYy BKMHOYEHUSIMU BbiXOA4a HarpeBaTens
nnn oxnagutens. ncrepesnc Heobxoamm, 4YTobbl NpeaoTBPaTUTL CIULLIKOM YacToe
BKItovYeHne pene. Pene BKMOYEHO, NOKa TemnepaTypa He AOCTUIHEeT 3HayYeHus
ycTaBkm (nNpu pabote ¢ Harpesartenem). [lpy [OCTMXKEHUM YCTaBKM pene
BblkntoyaeTcs. NoBTOpHOE BKAOYEHWE NMPOUCXOAUT MOCHE CHUWXEHUS TeMnepaTtypbl
HMXEe YCTaBKM Ha BEeNUYMHY ructepesnca. [uctepesnc 3agaé€tcd B rpagycax.
O6bI4yHO 3Ha4eHne rnctepesmnca pasHo 1...10 rpagycam.

tI‘El. ABNAETCA OONOJIHUTESIbHBIM NMapaMeTpoM N NCNoJib3yeTCcA AJ1A TOro, 4YTOObI HE
OOnyCcKaTb CJITMLLKOM 4YacCTbl€ BKITIOHYEHUA SINEKTPOMArHMTHOIO nycKaTten4.

Hanpumep, 3agagvm Bpems t.rEL paBHoe 5 MmuHyTam. Ecnn TemnepaTypa B
ariIeKTponeym noHM3UTCHA, Npubop BKMOYUT nyckaTenb. [lyckaTtenb ocTaHeTcs
BKIMIOYEHHbLIM Ha BPEMS HE MEeHee 5 MUHYT (Jaxe ecrnu nedb neperpenacs). lNocne
BbIKIMIOYEHUS nyckaTensa OH He BKIIYUTCA paHee, YeM yepes3 NATb MUHYT (Jaxe
eCcnn neyb OCThbINa).

oL
PEU A oy
b
[ B |
KommeHTapum
[:h ot | go 4 | Homep kaHana, Ans KOTOPOro NPOU3BOAMTCS HACTPOWKA
Homep kaHana ALL | HacTtpoitkv 6yayT Npon3BOANTLCA ANSt BCEX KaHAMNOB
QS.t ot 00 mun 10 cex | Bpemsa nnaBHoro pasorpesa HarpeBaTens
Ao 4“ MWH ["] cekK
OFF | 3awwmTa BbIKAOYEHA

XONOAHbIN 9NEKTPUYECKNA HarpeBaTesib UMeeT HU3KOEe CONPOTUBEHNE, MOSTOMY B
MOMEHT BKINKOYEHUA HarpeBaTternb NoTpebnseT 60MbLION TOK U HA HEM BblaensieTcs
ype3mMmepHasi TennoBas MOLWHOCTb. B npubope npeaycmoTtpeHa (pyHKUMA 3almThl
XonogHoro Harpesatensa. MoOLWHOCTb NPy BKNIOYEHUN 3NEKTPUYECKON Neuun oyaet
HapacTaTb NSIaBHO B TeYEHME 3aJaHHOI0 BPEMEHMN.

coc
U Py
b Y N
R |
KommeHTapuu
Eh ot | no 4 | Homep kaHana, ana KOToporo NPoM3BOAMTCS HACTPOMKa
Homep kanana ALL | Hactpoiiku ByayT npoussoanTLCS ANst BCEX KaHanos

15



SCAL Full | NMonHbin ananasoH yctasku. Cosnagaet
Nuanason C IManasoHOM M3MepeHust AaTymka
yCTaBKM bnd | OrpaHuyeHHbIV AnanasoH ycTaBku
Lo.Sc or-270 °C | HmxHaa rpaHuua TemnepaTypbl  yCTaBku  MNpu
no 2500 °C | orpaHu4YeHun gnanasoHa yCTaBku
Hi.Sc or-270 °C | BepxHasa rpaHuua TemnepaTypbl YCTaBkM Mpu
no 2800 °C | orpaHu4YeHun gnanasoHa yCTaBku

Bocnonb3yntecb orpaHM4eHMEM AManasoHa yCTaBkM Ans NpeaoTBpalleHns onbok
oneparopa.

.
Lo e n
(]

- ’-

N )
gy
UMy

KommeHTapum
Eh ot | no 4 | Homep kaHana, ans KOToporo NPoV3BOAMTCS HacTpouka

Homep kaHana ALL | HacTpoiiku 6yayT Npon3BOANTLCS ANS BCEX KAaHAMNOB

F.Etl" Pid | N[ 3akoH perynmpoBaHus
3aKoH onof | [BYXNO3MLUMOHHBIN 3aKOH perynnpoBaHmsa
perynupoBaHugd

PtYP Pdd | WM (ons Bcex TMNOB BbIXOOOB)

Ed | PCI1 (tonbko ansa T- n C-BbIx0O0B)

MeTon PhAS | ®NY — hasoumnynbcHoOe ynpasneHue (TOSbKo
ynpasneHua ansa T-Bblxoga, NOAKITHOYEHHOrO K 6riokam Tmna
HarpeBaTenem MBT Unm (-Dl/ly)

F 2 | ®LY ans 6rokoB ¢ COOTBETCTBYHOLNM
NPOTOKONOM (TONbKO Ans T-Bbixoga)

P Hi orl % | OrpaHuyeHne  MakcMmanbHOM  MOLLHOCTH,

MaKeAMANbHES 10 100 9 | BbIBOAVMOV Ha HarpesaTesb Unu oxnaguTers
MOLUHOCTb

P Lo or 1% | OrpaHnyeHne  MUHUMAnbLHOW  MOLLHOCTY,
MUAHAMANBHAS 099 05 | BEIBOAMMOW Ha HarpesaTenb Unu oxnaauTerns
MOLLIHOCTb

PLS otr2 no BO0 cex. | Mepuoa UMM

B atom pasgene Bbl MoxeTe 3agaTb Heobxogumble napameTpbl PerynupoBaHus
Ansa kaxpgoro Bbixoga. Boibepute Homep kaHana, U B 3aBMCMMOCTWU OT TOro, 4To
HasHa4YeHO Ha 3TOT KaHas, CAUCOK napameTpoB 6yaetr pasHbiM.  [Ons
HarpesaTtensa/oxnagutenss HeobxoAMMO HasHauYuUTb MeTo, NMPU MOMOLLUM KOTOPOro
npubop byaeT ynpaBnaTb HarpeBaTenemMm/oxnagnuTtenem.
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Mpn wncnonb3oBaHUM MeTo4a LWMUMPOTHO-UMNynbCcHOM moaynsauum (LLUAM)
Harpyska Bknto4vaeTtcs Ha gonto nepuoga LUMM. MeTtog moxeT ObITb peann3oBaH Ha
BCEX TUNax BbIXOOOB: pefie, TPaH3UCTOPHOM W

CUMUCTOPHOM. Mpw MCMNOSIb30BAHUN AL A

nyckatenemn, ons NpoaneHus cpoka ux cnyxbsol, Hepuor LINM

nepvoa MM cneayet Bbibpath 6Gonbwum, | Uﬂ Uﬁ U(\ Uﬂ uﬂ UﬂUﬂ u/\ UA N\ U/\J\U/\U(\U/\uﬂuf\u%ﬂuﬂuf\ T.c
COTHM CekyHA. [Ons TUPUCTOPHbIX CUIOBbIX Morroets 100%

ONOKOB WM MOLWHbLIX CUMUCTOPOB, KOTOPLIM

yacTble MepeksitodYeHuss He BpenaT, nepuon UA‘JAUAU/\U% U%%% b
LWIMM MOXHO 3agaTb HECKONbKO  CeKyHA. Mowocts 50%
Mepvog WM no ymonyaHuio yctaHaBnmnBaeTcA e
5 cekyHg ansa C- n T-BeixogoB 1 120 cekyHa ans UﬂUﬂU U% >
P-BbIxoaa. MormsocTs 25%

Mpn mMmeTome paBHOMEpPHO pacnpeaerieHHbIX pabdbouymx ceTeBbIX MepuoaoB
(PCI1) TOK 4yepes3 Harpysky nepuogumvyeckm BKNHOYAETCH Ha OOWH WUIIN HECKOJSIbKO

ceTeBblX nepuvogoB. MOLHOCTL HarpeBaTens ALa

Momunocts 100%
UCMNbITbIBAET MeHblUMe KonebaHws BO BpeMeHM, TRe T.c
yem npu wucnosnb3oBaHun WM. 3ToT MeToa g
OYeHb Xopoll B naGopaTopHbIX YCMOBUAX npu Mmocrs 50%
MarnbIX MOLLHOCTAX HarpeBaTtens. He ncnonb3yiite T.c

MeTodq npu  MowHoctax ©Gonee 5 KkBT.
Heponyctumo ucnonb3osaHne metoga PCI1 npu
WHOYKTUBHOW Harpyske.

MounocTs 25% T

dasoumnynbcHoe ynpaBneHue (PUY) nossonseTr nraBHO U3MEHATb MOLLHOCTb
Ha Harpy3ke. MeToq peanuayeTcs TONbKO Ha TPaH3MCTOPHOM Bbixoge. pu aTom no
TPaH3UCTOPHOMY  BbIXxod4y B uudposom Buge [LA )
nepepaetcs Tpebyemas MOLLHOCTb, a Mommc?{m
dasouMnynbCHOE  ynpaBfieHWe  peanusyeTcs
BHeWHUMK Bnokamu OUNY mnnmu MBT. TupucTtopsbl

OTKpbIBAIOTCA  C  perynupyemon  ha3oBoii Noumopss 25% T
3agepxkon ot O pgo 180° kaxabli ceTeBoOw T\ U\
nonynepuoa. MeTtoa xopowo ucnonb3oBaTb AfS

paboTbl C HarpeBaTensMM C Marnol TennoBon Noumops 10% \ T
nHepumen. dasommnynbCHOE yrpasrieHne 4acTto
ncnonb3yrT Ans  paboTbl € MOHWXKAKLWNMK
TpaHcdopmaTopamMm C HA3KOOMHOW Harpy3Kkom BO BTOPUYHOM OBMOTKE.

MapameTpbl P_Hi 1 P_Lo no3BonsitoT orpaHnMunTb MakcMMarnbHYy0 U MUHUMAarbHYO
MOLLHOCTb, BbIBOAMMYIO Ha HarpeBaTtesnib. MakcumanbHasi MOLWHOCTb MOXET ObITb
orpaHnyeHa onsa npeaoTBpalleHnsa paspylleHus HarpesaTens npu nogade nosiHou
MOLLHOCTW, AN YMEHbLleHWs] CKOPOCTW HarpeBa npu CIIMWKOM  MOLLUHbIX
HarpeBaTenax N ynyyleHUs TOYHOCTU perynmpoBaHusa temnepatypbl. OrpaHnyeHmve
MUHMManNbHOW MOLLHOCTM HarpeBaTensa WCnomnb3yeTca pexe, Hanpumep, ANs
HarpeBaTend C CUMbHOWM 3aBUCUMOCTbIO COMPOTUMBIIEHUS OT TemnepaTypbl
(cunutoBbIN cTepxeHb). [Ans yBennyeHnsa pecypca Takoro HarpeBaTesisi ero Hy>XHO
MeanieHHO pasorpeBaTb (PYHKUMS MfaBHOrO pasorpesa), a pasorpeTtomy - He
AaBaTb OCTbITb HMXKE HEKOTOPOW TeMnepaTypbl.

=
Yo

Yo

Yo
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3Ha4yeHune KommeHTapum

Cc VES

WHorgoa ObiBaeT yoobGHO BLIKIOYUTL perynupoBaHue, He Bbikoyas npubop, u
npogorkate HabnogaTb 3a M3MEeHeHWeM TemnepaTtypbl. ATO MOXHO caenaTtb, He

BXOAA B PEeXUM HacTpomku npubopa. [Ons 3TOro, nNpucBOWUTE NapameTpy [.'_[:

snayeHue YES. Mocne atoro, B paspene Set nossutcs napametp Ctrl, ¢ nomowbto
KOTOPOro MOXHO BKMIOYATH M BbIKMIOYATb perynupoBaHne Ha BbIGpaHHOM KaHarne.

U i
U B A
J oo
g x|
3HaveHune KoMmmeHTapuu
l:h ot | no & Homep kaHana, A4nst KoToporo Npon3BoanTCs

HacTpouka

Homep kaxana ALL | HacTpoiiku 6yoyT NpousBoanTLCS AN BCEX KaHAMOB

S.h.P ot 1 no 100 % | MowHocTb, BbiBOAMMasA Ha HarpeBaTenb

YnpaeneHne HarpesaTenem nnn oxnagnternb Nnpu 06pblBe AaT4ynka

Unn oxnaguTtenem npu OFF | Mpu o06pbiBE paTyMka MOLWHOCTb He
obpbiBe gatuuka (ML BbIBOAUTCS
3aKOH)

S b2 On | MNpwn obpbiBE gaTymnKka HarpeBaTenb UNn
YnpaBrneHue HarpeBaTefiem oxnaguTersb BKITOHEH
UNu oxnagutenem npu OFF | Mpu obpbiBE AaTyMKa HarpeBaTenb UNu
06pblE)se AaTynka (OByXnos. oxnaguTenb BbIKIMHOYEH
3aKOH

Mpn obHapyxeHUn obpbiBa Tepmonapbl UMM TEPMOCONPOTUBIEHUS, NPU KOPOTKOM
3aMblkaHUM  TEPMOCOMNPOTUBMNEHUS, NO  YMOM4YaHuIO, Npubop  BbIKNHOYaET
HarpeBaTenb WM BKMAYaeT oxnagutenb. WHorga, AOns  OTBETCTBEHHbIX
TEXHOMOrMYECKMX MPOLIECCOB, pa3yMHO 3aJaTb HEKOTOPYH MOLLHOCTb, He

[IOMYCKaIoLL Y0 OCTbIBAHMS YCTaHOBKW. ATO MOXHO caenatb napameTtpom S.b.P.

maBa 3. ABapunHaa curHanunsauus

ABapuunHaa curHanumsauus 'K :_ ”~

Mnasa 3. Pa3gen 1.

B sTom pasgene 3aga€tca npodunb aBapUHOW CUrHanM3auuu Ans KaxOaoro
kaHana. OgHOBpEMEHHO MOXHO BblIOpaTb TpW TUMNa aBapun — OAMH No TeMmnepartype,
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BTOpOM - npu obpblBe pJgatyvka, TPeTUn — N0 He3aMKHYTOCTM KOHTypa
perynupoBaHunda. ABapunHaa curHanumsauma cpabotaetr npu flobom un3  3TUX
coObITUN.
MapameTp 3Ha4yeHne | KommeHTapum
[:h ot | no 4 | Homep kaHana, ans KOTOporo NPoM3BOAMTCS HAacTpouka
Homep KaHana AI.I. HaCTpOVIKM 6y/:|,yT npon3BoanTbCA OJ14 BCEX KaHalloB
AtYP _Hi_ | \amepeHHass Temnepatypa T Bbllle aBapuUHOM
yctaBkm AL, T.e. T>AL
Lo | 'amepeHHaa Temnepatypa T Hwxe aBapuUMHOMN
Tvin asapuiHon ~ | yctaBku AL, T.e. T<AL
CUrHanmsauumm no
TemnepaType d Hi | VIsmepeHHas TemnepaTtypa Bbllle YCTaBKy
perynupoBaHna SP Ha BennduHy AL: T>SP+AL
d Lo | N3mMepeHHast  TemnepaTypa  HWXe  YyCTaBKu
} perynupoBaHna SP Ha BenndunHy AL: T<SP-AL
bnd | N3mepeHHasas TemnepaTtypa T BbIxoguT 3a
npegesibl 30Hbl OKONO YCTaBKU perynmpoBaHug,
lUMpUHa  30HbI  onpegenseTcd  BefMYMHOW
aBapuUMHON YCTaBKU AL. To ecTtb aBapus
perucTpmpyeTcss npu BbINOMHEHUMN nbOro um3
ycrnosun: T>SP+AL nnn T<SP- AL
nonE | ABapuiHas curHanmsaumsa He ncnonb3yeTcA
AL | or -200 °Cc | ABapuinHas yctaBka
no 2500 °C
ShA On | CurHanusauma obpbiBa Tepmonapel,
Curianusauns TEPMOCOMNPOTMBNEHNA,  KOPOTKOE  3aMblkaHue
OoTKa3sa gatyuka TEPMOCOINPOTUBIIEHNA
OFF | CvrHanmnsaumnsa oTkasa gaTydmka He UCNosb3yeTcs
Lb.A On | Curnanusaumsa HEe3aMKHYTOCTU KOHTYypa
Curhanusaums perynnpoBaHuns BKINOYEHa
HE3aMKHYTOCTH
KOHTYypa CurHanusaumg HEe3aMKHYTOCTU KOHTYypa
perynupoBaHugd OFF
perynmpoBaHnsa He NCMOSIb3yeTcH
A.Out E | lNpwn aBapun Bbixoa BKNOYaeTCS
Pexxum paboTbl d lNpn aBapuu BbIXOA BbIKMOYaeTCs
BbIXo4a - -

ABapurHbIM CUrHaNM Ha KaxOoMm KaHane dopmupyeTcsa no HacTpoukam Aansg

BO3MOXHOW

aBapum B

COOTBETCTBYIOLLEM nNpodune wn HanpaenseTca Ha

OONOJIHUTENIbHOE perie.

BHumaHue !

Mpn aBapum No HE3aMKHYTOCTM KOHTYPa PerynmpoBaHns Ha HKHEM
MHOMKaTOpEe BMECTO yCcTaBKku oTobpasnTcs Haanuck LbA. Ytobbi
CHATb aBapUINHYIO CUTHANU3aLMI0 HAXMUTE KHOMKY A.

Ha nepep,Heﬁ naHennm wmMeeTcAa ABa pAaAda OAUHOYHbIX UHOMKATOPOB — MO [JBa
MHOWKaTOpa Ha Kakabl KaHan. 3eneHble MHOWKaATOPbI 3aroparTcd Nnpum BKINHOYEHUN
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BbIXOOa Ha COOTBETCTBYHOLUEM KaHale, KpaCHble MHOWUKaTOPbI obo3Ha4vatoT aBapuio
N 3aroparoTcd npu BbINOJIHEHNN 3adaHHbIX aBapMVIHbIX yCJ'IOBVIIZ Ha AaHHOM KaHarne
He3aBMNCMMO OT Ha3HAa4YeHUA BbiXoaa.

Ecnu Bbixoa kakoro-nmbo kaHana ncnonb3yeTcsa Afs8 aBapunHOM CUrHanusaumm, To
OOHOBPEMEHHO MOXHO BblbpaTb 2 Tuna aeBapuu: No TemnepaTtype U Mo
HeMcnpaBHOCTM JaTyuKa, a TakkKe 3adaTb peXxmm paboTbl aBapuMNHOro BbiIXxoda.

Mpn BbIGOpe pexuma paboTbl, obpaTuTe BHUMaHWE, YTO TEPMUH «BbIXOA
BKNoYaeTcsa» gnsa pene obosHavaeT, YTO Ha OBMOTKY pene nogaéTtcs HanpshkeHue
(E — energized). Takum ob6pasom, npu asapum _E_ HopmanbHO pasoMKHyTble
KOHTaKTbl 3aMbIKalOTCHA, HOPMasnbHO 3aMKHYTble pasmblikatoTcs. [MNpu ncnonb3oBaHum
pexxuma _d_ Ha OBMOTKY pere cpasy mnocrne BKMoYeHus npubopa nogaércs
HanpsbkeHne. [Mpu HacTynneHun ycrnoBuS aBapum — C KaTyLLKU perie HanpsiKeHue
cHumaetca (d — deenergized). Npn 9TOM HOpManbHO Pa3OMKHYTble  KOHTaKTbI
pa3MbIKalTCs, HOPMarnbHO 3aMKHYTbIE 3aMblKaloTCS.

[lepeBecTn BbIXOObI B PEeXWM aBapuWUHOW curHanmmsaumm crnepyet B [naese 1,
Pas3pen 2.

[ T |
L
oS oo
PEC R | [}
KommeHTapum
Eh ot lno & Homep kaHana, anst KoToporo NPou3BoANTCA HaCTpourKa

Homep kaHana ALL | HacTpoiikn 6yayT nponssoamTbCs Ans BCex KaHanos

ARYS ot 110230 °C | MucTepesnc aBapuitHoii curianusaumm

A | or 00 mun. M cex. | ABapuinHaa curHanusauusa BKIKOYaeTCHd, ecnu
Bpems sanepkkn | 1o 04 v, O cex. aBapusi coxpaHdeTcsa B Te4deHue 3agaHHOoro

BKJTIOYEHUSA 3TUM NnapamMmeTpomM BpeEMEHHN

A an YES | ABapuinHas curHanunsaumns 6rnokupyeTcsa, ecnm
BroK1poBKa npu BKMOYEHUM Npubopa TemnepaTypa cpasy
aBapum 0| okasbiBaeTcs B aBapunHom 30He.

CurHanusaumst cpaboTaeT npu MNOBTOPHOM
nonagaHuu B 30HY aBapum

Ansa Toro, YtoObl U3-3a Crny4YalHbIX OLUMOOK WU3MEPEHUS, BbI3BAHHbLIX, HaNpuUMmep,
3NEeKTPOMarHMTHbIMU NoMexamu, He cpaboTana aBapuiiHasi curHanmsauusi, MOXHO
BKMOYMTb bUNbTPp, Onarogapsi KOTOPOMY aBapuiiHas curHanmusauusi BKMAYUTCS,
€ecrnv yYCrnoBME aBapuM BLINOMNHAETCA B TEYEeHMe 3aJaHHOro Mosfb3oBaTenem
BPEMEHW.

BriokMpoBka aBapuiiHOM CcUrHanu3auunm AOencTByeT nNpuU MNepBOM  BKITHOYEHUU
npubopa, Korga TemnepaTypa MOXeT cpasdy oOkasaTbCA B aBapUNHOW 30HE.
CurHanusaums cpaboTaeT npy NOBTOPHOM MonagaHum B 30HY aBapun.
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MnmaBa 4. U3amepeHue

1y

[N} |

[ R |
3HayeHune KoMmMeHTapuu
Eh ot | no 4 | Homep kaHana, onsa KOToporo NPoOM3BOAMTCS HACTPOMKa
Homep kanana ALL | HacTpoiiku 6yayT Npon3BOANTLCS ANS BCEX KAHANOB
rES I°C | PaspeweHnune 1°C
0.1°C | Paspewenne 0,1°C

B atom pasgene Bbl mMoxeTe BblOpaTb paspelleHne oTobpaKeHMa N3MepeHHOW
TemnepaTypbl U YCTaBKM PErynMpoBaHns Ha nHgukatopax npubopa.

Bbibop paspelueHus BNUSieT TONbLKO Ha OTODpaXXeHne U3MepeHHOMW TemnepaTypbl.
BHyTpeHHee pa3spelleHne aHanoro-undgposoro npeobpasoBaHust Bcerga BbICOKOE.

v OFF

1 -
A NN
N
[
3Ha4yeHue KommeHTapumu
Eh orl oo 4 Homep kaHana, ans KoToporo NpomM3BogMTCS HacTpomKa
Homep kaHana ALL | HacTtpoiikn 6yayT nponssoauTbLCs Ors BCEX KaHanos
U.Pnt 0
0.0
0.00 | To3vuus oecaTUYHOM TOYKM Ha NHAMKaTope
0.000
1] ot -3.99 mB no
HanpsikeHne Ha Bxoae gaTyuka, nepsas Todka
80.00 v
Ut o -999 10 9999 | MHonuupyemas npubopomM BenuuuHa, nepsas
- TOYKa
L2 ot -3.99 wB no
HanpsxkeHue Ha Bxoae gaTymka, BTopasa To4ka
80.00 mB
Uit2]| or -999 10 9999 | MHovumpyemaa npubopoMm BenuuMHa, BTOpas
- TOYKa
Ulo | or0la025.9mB | HanpsskeHne Ha Bxoge, Huxe koToporo npu6op

onpegensiet obpbiB AaTynKa

npl/l noAaKny4YeHnMn OatynkoB C BbIXOAOM MO TOKY WM MO HanpsAXeHuto r|p|/|60p
MOXEeT nepecynTatb 3Ha4YeHue HanpaXeHmnda Ha BXoae B 3HaA4YeHue |/|3meps'-|eM0|7|

BEIMNYUNHDbI.

MNepecuér

(macwTabupoBaHue)

npousBoguTCcA Mo  JIMHEWHOM

3aBUCUMOCTW. JInHNS 3agaéTcs OBYMA TOYKaMW.
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Adatynkn ¢ yHMpuumpoBaHHbIM TOKOBbIM Bbixogom 4...20 MA NoakKm4YalTca Ko
BXoAy npudopa vyepes WyHT 2 OMm.

[MokasaHns A
npubopa

==
)

g
X}

g

»

B :,'_,',:" BXO,D,I-E)V
CUrHan
\_4 \__4
L i (
G Ry
I w
15
KommeHTapum
[:h ot | no 4 | Homep kaHana, Ans KOTOPOro NPoOM3BOAMTCS HAcTPoMKka
Homep kaHana ALL | Hactpoiikn 6yayT Npou3BoAMTLCA AN BCEX KaHANOB
C.JC Auto | ABTOMaTn4yeckass KomneHcauuss TemnepaTtypbl
KomneHcaums XonogHoro cnasd
TemnepaTypbi Hand | ABTOMaTnyeckass KommneHcauusi OTKIloYeHa.
XornoaHoro cnas 3HavyeHue TeMnepartypbl XoJliogHOro cnad
yCTaHaBNUBAETCS BPYYHYHO
OFF | KomneHcauus BbIKNOYeHa
3HavyeHne TemnepaTtypbl XONOAHOro cnas npu
tLd. | o -Dsot00°C ' paTyp A P
PY4YHOWN yCTaHOBKE

Mpn n3amMepeHun TemnepaTypbl C NOMOLLbID TepMonapbl Npubop aBTOMAaTUYECKU
YUYUTbIBAET TEMMEPATYPY XONOAHbIX CNaes.

KomneHcauunto TemnepaTypbl XONO4HOro crnass Heob6XxoauMo OTKIOYUTb Ha BpeMS
NpoBedeHMs MeTporiorndeckon noeepku. Npu aTom TemnepaTypa XonogHoro cnas
npuHumaeTtca 3a 0°C.

B HekoTopblXx cny4vasix 3HavyeHume TemnepaTtypbl XOnoAaHOro cnasi TpebdyeTtca
3ajaBaTb BpPY4YHYIO, Hanpumep, Korga XosiogHble crnan nomelleHbl B cpedy C
N3BECTHOM TemnepaTtypon. ITo MoxeT 6biTb Taowmn neq (0°C) wnm konoaka
XONOAdHbLIX  crnaeB, TemnepaTypa KOToOpom  KOHTponupyetcs. [lpy  9TOM
aBTOMaTUYECKYI0 KOMMEHcaUMo TemnepaTypbl XOfogHbIX crhaeB Heobxoanmo
OTKMNIOYUTb, @ B KA4YeCTBEe TemnepaTypbl XONOAHOro crnagd ykasaTb B npudope mnu
TemnepaTypy TaloLero nbaa unmn TemnepaTypy KofogKku XonoaHbIX Crnaes.

22



100 L)
NN N
U X
t_r

3Ha4yeHue KommeHTapuu
Eh orlgo & Homepu KaHana, [gns KOToporo npou3BoAuTCs
HacTpouka
Homep kaHana ALL | HacTtpoiikvn 6yayT npon3BoanTbCs AN BCeX KaHarnoB
CALb On | BKIHOUYUTL KOPPEKTUPOBKY MOKa3aHUM
KoppekTupoBka OFF | BbikntounTb KOPPEKTUPOBKY NOKa3aHUN

A ot -39 °C 0 999°C | CaBur xapaktepuctuku B rpagycax

b or -0.999 0 0.999 | KoadpdbomumeHT, 3apaouwimii  nonpasky K
HaKNOHY rpagynpoBOYHON XapaKTePUCTUKN

OyHKUMA BBeOEHUS nornpaBkM K M3MepeHusam. Hanpumep, no TeXHUYECKUM
ApuyYMHaM gaTtymk TemnepaTypbl HE MOXeET OblTb YCTAHOBMEH B 3a4aHHOM TOYKe, a
npeaBapuTesibHble N3MepeHNs nokasanu, YTo B TOM TOYKe, rae AaTymK yCTaHOBIIEH,
Temnepartypa otnmyaetcsa Ha 50°C. 3Tta dyHKuMs No3BoONsieT BBOAUTb MOMpaBKy
Bunoa: T = Tusm+bTusm+A, roe T - wHOuuMpyemasa Tewmnepatypa, Tusm -
n3MepeHHas npubopom TemnepaTypa, A — coBur xapaktepuctukm B rpagycax, b -
KO3(hpUUMEHT, 3agarolLinMin NONpaBKy K HAKMOHY rpagyMpoBOYHOW XapaKTepUCTUKU
(Hanpumep, b = 0,002 cooTBeTcTBYET nonpaBke B 2 rpagyca Ha kaxgble 1000
rpagycoB U3MEpPEHHOW TemnepaTypbl).

- )
Ve o
N i
)
MapameTp 3Ha4yeHue KommeHTapum
Eh ot | go 4 | Homep kaHana, ana KoToporo NPoM3BOAMTCS HACTpoMka
Homep kaHana ALL | HacTpoiiku 6yayT Npon3BOANTLCS ANS BCEX KAHANOB

FiLt ot 1 cex. go 10 cex.

OFF | dunbTp BbIKMOYEH

Mpubop ocHalwleH uMppoBbiIM PUNLTPOM AN YMEHbLIEHNA OWWMOOK M3MEPEHUS,
BbI3BaHHbIX MHOYCTPUAnbHbIMWU nNomexamu. PunbTp ycpeaHseT U3MepPEHHbIE
3Ha4YeHUss B TeyeHne 3adaBaemMoro BpeMeHu dunbTpaumn. PunbTp CHUXKaET
CKOPOCTb OTKMMKa npnbopa Ha n3aMeHeHne TemMnepaTypbl.
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PeXXvuM noacTpoiku ro ”~o

N
-
N
L
O

naBa 4. Pa3saen 6.

OTOT PEXUM HY)XXEH B TOM criydae, ecnu Bbl nogknioymnnm TepmMoconpoTUBIEHNE Y
He 3HaeTe ero conpotusneHue npu 0°C. NomecTnte TEPMOMETP COMNPOTUBIIEHNSA B
cpedy, TemnepaTtypa KOTOpPOW TwaTerlbHO KOHTponupyetcs. Bbibepute Homep
KaHana. Ha BepxHeM uHOukaTope oTobpaaeTcs M3MepeHHad TemnepaTypa, Ha
HUXHEM — 3Ha4YeHue conpoTtmeneHna npm 0°C. NameHaa kHonkamn V n A 3Ha4yeHue
CONpOTUBIEHNS, 4ODENTECH NPABUITbHbIX MOKa3aHU TemnepaTypsbl.

naBa 5. Py4yHoe ynpaBneHue MOLWHOCTLHO

Pexum pyyHoOro ynpasrieHUsi MOWHOCTbLIO [}

Mnasa 5. Pa3sgen 1.

Bonaute B atoT pexum. Boibepute Homep kaHana. Mossutca napametp Ctr, y
KOTOPOro MoXeT BbITb ABa 3HadeHus: Auto — asTomaTtunyeckoe ynpasnenue 1 HAnd —
pyyHoe yrpasrieHne mowHocTblo. Boibepute HAnd. Haxmure O.

B 3ToM pexuMme Ha BepxHeM uHAWKaTope oOTobpaxkaeTcsi M3MepeHHas
TemnepaTypa, Ha HWKHEM — MOLLHOCTb B NpoueHTax (ecnu Obin paHee yCcTaHOBIEH
MO 3akoH perynupoBanns) unn  On wnu  OFF npu  ABYXMO3ULMOHHOM
perynupoBaHun. Tpebyemoe 3HayYeHne MOLLHOCTM yCTaHaBNMBaeTCsl KHomkaMn V u
A. Ons Bo3BpaTta B pPeEXUM aBTOMATUYECKOrO pPerynupoBaHusi OAHOBPEMEHHO
HaXXmMuTe KHonkn O n O.

Nnasa 6. UHAUKauus

MapameTp 3Ha4vyeHue | KommeHTapum
Eh ot oo 4 Homep kaHana, anst KoToporo Npon3BoaNTCA HacTpoKKa

ALL | Hactpoiikn 6ynyT nponsBoanTbCA Ans BCEX KaHaroB

Homep kaHana

Ind.U _t_ | Vingvkaums Tekylen TemnepaTypebl

BepxHui MHAVKaTop t-SP | PasHocTb Tekylien TemnepaTypbl U YCTaBKU
Ind.d SP | Hgukaums yctaBku

HWKHUIA HAMKaTOP P | NHomkaumsa molHocTm

Ha nHankaTopbl npubopa MoryT BbIBOAMTLCSA Creaylolme BenUYnHbL: U3MepeHHast
TemnepaTypa, yCTaBka peryrmpoBaHusi, pasHOCTb TEKyLLIe TemnepaTypbl U YCTaBKM
N BblBOAUMAS MOLLHOCTb. OObIYHbIN peXUM MHONKALUN - U3MEPEHHasi TeMnepaTtypa
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n yctaBka perynupoaHud. Npu HacTpounke ML perynupoBaHnsa 6biBaeT nonesHo
HabnogaTe Ha MHOMKaTopax npubopa OTKIIOHEeHMe TemnepaTypbl OT 3a4aHHOU U
COOTBETCTBYWOLLEE 3HayeHne MowHocTU. [locrne BbikNOYeHNA nNpubop Bcerga
BO3BpaLLaeTcsa B OObIYHbIVM PEXUM UHONKALNN.

| |

Lo

|

[

3HaveHne | KommeHTapum
[:I'I ot | no &4 | Homep kaHana, Anst KOTOPOro NPOVN3BOAUTCS HACTpoOiika
Homep kanana ALL | HacTtpowiku 6yayT nponssoamTbCs AN BCEX KaHanoB

L ctr P.out | HankaTop oTobpakaeT COCTosAHME Bbixoaa npubopa:
ropuT, KOrga BbIXOA BKITHOYEH M HE FOpUT, Koraa BbiXOA

BbIKITHO4EH

onof | lHOMKaTOp roput HENpPEepbLIBHO MPU  MOLLHOCTMH,
otnim4Hom ot 0% 1 He ropuT NP HynNeBom MOLLIHOCTM

OFF | Bce nHgukaTopbl BbIKMOYEHDI

BbibepuTte Hanbonee ygobHbIn pexxum paboTbl MHONKATOPOB.

maBa 8. KOHTpoONb CKOpPOCTU perynmpoBaHus

g O
P e |
oo
oO_r i
NapameTp 3Ha4deHune KommeHTapumn
Eh ot | no 4 | Homep kaHana, Anst KOTOPOro NPOU3BOAMTCS HACTPOWKA
Homep KkaHana ALL | Hactpoiiku 6yayT nponssoanTLCS ANs BCEX KaHAaros
S pp On | OrpaHnunTL CKOPOCTb U3MEHEHUS TeMnepaTypsbl
OFF | He orpaHuuMBaTh CKOPOCTb U3MEHEHUSA TEM.
SPpr | or lao 1000°Crac | CropocTb MameHeHns Temnepatypbi

B npubope MOXHO 3afgaTb W3MEHeHue TemnepaTypbl C 3afaHHOW CKOPOCThIO.
CKOpOCTb pocTa Unun yobiBaHUSA TeMnepaTtypbl 3a0aéTcsa onepaTopoM.

Buibepute On ans toro, utobbl BKMOUMTL 3Ty PyHKUMIO. Mocne aToro, B pasaene

OCHOBHbIX ycTaBok oEt nosBuTca napameTp SPrr, ¢ nomowpsio koToporo Bebl
MOXeTe YCTaHOBUTb CKOPOCTb M3MEHEHMS TemMnepaTypbl.

Ecnn Bbl BKOUMNM OYHKLUMIO KOHTPOMNS CKOPOCTU M3MEHEHUs TemnepaTypbl, TO
nobon nepexon OT OAHOM TemnepaTtypbl K Apyron OygeT ocywecTBNATbCA C
3agaHHON CcKOpoCTbl (Hanpumep, ecnu Bbl M3MeHMNM 3HayeHne YyCTaBKu
Temnepartypbl U1 Npyn NnepBMYHOM Habope TemnepaTypbl).

25



MnaBa 9. KOHTPONb HE3aMKHYTOCTU KOHTYpa perynmpoBaHuUs

b 1)
[ O
o0
o I |
MapameTp 3Ha4veHune KommeHTapumn
Ch ot 1 o &4 | Homep kawana, Ans KoToporo npou3BOAMUTCS
HacTpouKa
Homep kaHana ALL | HacTpoinkn OyayT npousBoauTbCA ONS BCeX
KaHal10B
L A HAnd | Py4Hasa HacTpoinka napameTpoB
KoHTponb He3aMKHyTOCTI/I Auto | ABTOMaTM4eckasi HacTporika
KOHTYpa perynnpoBaHus
L t ot 00 mun O cex | Bpems oTknuka KoHTYpa npwv py4Hom
- no 39 mun 59 cex | HacTpoiike
L d ot 1 no 1000 °c | BennuuHa oTknuka no Temnepatype

OTa QYHKUMA npedHasHayeHa And KOHTPOMs HeucrnpaBHOCTUM BCEro KoHTypa
perynupoBaHmna — OT AdaTyuka TemnepaTtypbl OO0 Harpesatens. [NpuHuMn gencreumg
OCHOBaH Ha N3MepEHNN TEMMNOBOro OTKIIMKA KOHTYpa perynupoBaHua. Ecnv npnbdop
BblJaeT KOMaHOy Ha YyBenudeHMe MOLLHOCTU Ha HarpeBaTtene, wuamMmepsiemas
Temnepartypa OofKHa nosblwaTbes. Ecnn oXxuagaemMoro noBbILWEHUS TemnepaTypsbl
HEeT, 3HA4YUT, KOHTYP pPerynupoBaHust HapyLleH. MNprUYnHbl HapYLLEHNSA KOHTYpa MOryT
OblTb pa3HbIMW, HAaNpPUMep: KOPOTKOE 3aMblkaHMe TepMonapbl UNU yYOUHUTENbHbIX
npoBoAdax, AaTyuMK TemnepaTtypbl He HaxoaAuTca B MNedn, He paboTaeT BbIXoA
npubopa, HeucnpaBeH CUNOBOM TUPUCTOPHbLIM ONOK wnu nyckaTtenb, 06pbIB
NoABOAAWMX CUNOBLIX MPOBOAOB, HEUcNpaBeH HarpesaTtenb. [Mpubop He MoxXeT
ykasaTb MPUYMHY, HO MOXET BbldaTb aBapWMHbLIA CUrHaNm Ha AOMOSTHUTESbHbLIN
BbIXO[. MapameTpbl KOHTpOns HE3aMKHYTOCTU KOHTypa  YyCTaHOBSTCS
aBTOMaTU4YEeCKM Mocsie NpPOXoXaeHNa npoueanypbl aBToHacTponku napametpos 1AL
perynupoBaHus.

XapaktepHoe BpeMs onpeaeneHns npudopom HEUCNPABHOCTM KOHTYpa MOXET ObITb

3agaHo nonb3oBatenem. Heobxoaumo 3agaTtb Bpems (|._t), 3a KOTOPOE U3MepeHHas
TemnepaTtypa AOfMKHA W3MEHUTbCSA Ha 3adaHHYl  BEenUYMHY (|._d). [laHHble

BEMUYUHbI MOryT ObiTb HalAeHbl 3KCnepuMeHTanbHO. Ecnv npoucxoast NoXHble
cpabaTbiBaHusi, BpeMsi crieqyeT yBenuinTb.

maBa 13. laTta. Bpems (tonbko ans npu6opos ¢ apxveom)

B I g
VBN B
(220
e

MapameTp 3Ha4yeHune KommeHTapum

0-B0 | or O mun go a3 mum MuHyTbI
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Hour ot 0 uac no 23 yac | Hackl
dAY ot | no 3l [eHb
I-IZ ot | no 12 Mecsu
YEA[- ot 2010 5o 2099 [lon
T Sh HAnd | lepexon Ha neTHee/3MHee Bpemsi Bpy4Hyto
B Auto | ABTOMaTu4yecknin nepexoq Ha neTHee/3MMHee
Bpems

YcTaHoBUTE AaTy M BpeMs Anist NpaBuiibHOW paboTbl apxuBa.

maBa 14. ApXuB (Tonbko Anst npUGOPOB C apXMBOM)

NapameTp 3Ha4yeHune KommeHTapum
Arc.P ot 00 mun Ol cex | Mepuoa 3anucu B apxuBe
10 99 mun 59 cex

YcTaHoBuTe NEpUoaNYHOCTbL 3anucu B apxme. [epuog 3anucu moxeT ObiTb 3a4aH B
npegenax ot 1 cekyHabl o 100 MuHyT. Bpemsa HenpepbiBHOW 3anucu B apXxmB
3aBUCUT OT nepuoaa 3annucu N CoCcTaBnseT:

| 4 cek | 10 cek | 30 cek | 1 MUH | 5 MuH
[ns 2-x kaHanbHoro npnbopa 24 cyToK 2 mecsiua | 6 mecsues 1ron 5 net
Insa 3-x kaHanbHOro npmudopa 16 cyTok 40 cytok | 4 mecsaua 8 mecsaueB | 3roga 4 mecsaua
Ona 4-x kaHanbHOro npmbopa 12 cyTokK 30 cytok | 3 mecsua 6 mecsueB | 2 roga 6 mecsues

[aHHble B apxuBe obpa3sytoT konbueson 6ydep, To eCTb AaHHblE 3anOSfHAKT apXmB
OT Ha4yana go KoHua, a nocne 3anosfIHEHUS apXmMBa BHOBb 3anucbiBalOTCA cHadana,
cTupas ctapble. Takum obpasom, B npubope BCce BpeMs umeeTca nHdopmaumsa no
rpachuky TemnepaTtypbl 3a NocrneaHun Nnepnog BpeEMeEHN.

Lyrv L
[N
[ o
MapameTp 3Ha4yeHune KommeHTapum
d A YES | Paspelwuntb npocMOTp apxusa
B no | He paspelwmnTbs NnpocMoTp apxuea

B aTom pa3sgene Bbl MoxeTe BKMOYMTL AOCTYN K MPOCMOTPY apXxuBa.
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Kak npocMoTpeTb apXxvmB Ha aucnsee npubopa

[nsa Toro, 4TOObI pa3pelnTs NPOCMOTP apxuBa Ha aucnnee npubopa, BonauTe B

pasgen «lpocmoTp apxuBa Ha gucnnee npubopa» v NpPUCBONTE NapameTpy d_A

sHauernne YES. Mocne atoro, B ocHOBHOM pexume paboTbl, OTKpoeTcs A0CTyn K
npocMOTpy apxmsa. [ns aToro, HaxmuTe KHornky [ 2 pasa. Bel nonagete B pasgen

Arc. Ons NPOCMOTpa apxmBa 3aganTe NHTepecyrollee Bac Bpems n gaty n Haxmurte
KHoMKy O. Ha BepxHeM nHOukKaTope nosiBUTCS 3Ha4YeHMe TemMrnepaTypbl, Ha HUXHEM
— BpemMa 3anucu. Ons Toro 4tobbl MNOCMOTPETb AaTy, HaXmuTe KHonky [1.
lNpocmaTpuBanTe 3anmcu, HaXxxmmasi KHONKu V n A.

O6paTVITe BHUMaHWE, OaHHblIE€ U3 apXmnBa MOXHO TOJIbKO NpocmMaTpmBaTb, UIBMEHUTb
MX HEBO3MOXHO.

MapameTp | 3HavyeHne KommeHTapum
Prot '
NPOTOKON Z | Modbus RTU
n.Adr ot | no 233 | CeTeBoit appec npubopa
n.SPd ord.6 no 1.2 | Ckopoctb 06meHa uHdopmaumen no RS485

CkopocTb obmeHa nHdopmaumen no RS485 npmBoanTca B KMNobutax B CEKyHAY,
T.€. «9.6»=9600 6ut/cek n T.n. MakcumanbHasa ckopocTb 115200 6uTt/cek.

naBa 16. HacTpouka paboTbl AONOSIHUTESNILHOrIO perne

y S I |
HacTpoliika pa6oTbl 4ONONHUTENLHOro perne "l N

N

MnaBa 16. Paspgen 1. - I 'l

L)

{
{

\—

Bbl MOXeTe HasHa4YnTb JONOSTHUTENBHOE pene Ans aBapuMnHOWU CUrHanusauuu.

MapameTp 3Ha4yeHune KommeHTapum

rL F ALr | Pene ncnonbsyetca gns aBapumHoOn curHanmsaumm
B nonE | Pene He ncnosnb3yeTtcs
A Du§ E | MNpw aBapun pene BknoyaeTcs

d | MNpwv aBapuu pene BbikMOYaeTCcs
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Mmaea 19. NHOnKauna KaHana npv BKIKOYEeHUN

[ T iy
U Ry
[
[ Y
KommeHTapum
Chn ot lgo 4 | Homep kaHana wHOMKaUUM npu  BKAKOYEHUMU
Homep kaHana wm Auto | npmubopa nnm nooyepenHoe otobpakeHne Bcex
MHAVKALM KaHanos

Mpn HeobxogmmocTn, Bbl MoxeTe 3adukcupoBaTb KaHan, KoTopbin 6yger
oTobpaxaTbcs Ha nNpubope npwu BKYeHUn npudopa. [nsa atoro, Bbibepute HoMep
kaHana B napametpe Chn. Mocne skntoyenns npubop Byaet npogomkaTts N3MepaTh
MO BCEM KaHanam, HO oTobpaxaTb OyaeT TONbKO BbIOpaHHbIN.

MnaBa 20. Bo3BpaT K 3aBOACKUM HacTpomnkam npubopa

S iy
Foan
30100
s
KommeHTapuu
rSEt YES | BepHyTbCS K 3aBOAICKMM HacCTpoKam
no | He Bo3BpallaTbcs K 3aBOACKUM HacTporkam

Pa3pnen SEt

[na Bawero ynobctBa B npubope npegycmotpeH pasgen S8Et. Haxmute [0 ans
BXO4a B 3TOT pasgen.

Ctrl - BknioyeHne n BbiknoyeHMe perynupoBaHus Ha BbIGpPaHHOM KaHarne.
Ecnun BbIKNOYUMTL 3TOT NapamMeTp, HarpesaTerb Unn oxnaautens 6yaeT BbIKIOYEH,
a U3MepeHuns npogorkaTtcs.

OrpaHuyeHue gocTyna Kk napameTpamM HaCTPOMKMU

B ocHoBHOM pexunme paboTbl, HOXXMUTE U yaepxuBanTe KHonky O B TeyeHne ~10

cekyHa. Ha vHamkaTope nosiBUTCS Hagnucb AccS (Access - poctyn). Bbibepute
OOWH 13 TPEX BapMaHTOB C MOMOLLbIO KHOMOK V unn A 1 Haxxmute O:

AccS = 0. 3anpeLueHbl Nobble M3MEHEHWS, B TOM YMCIE U3MEHEHWUSI YCTaBKW.
AccS = 1. PaspelueHo nameHeHune yctaeku perynuposanust. [JoctyneH pasaen SEt.

AceS = 2. JocTyn He orpaHuye.
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maBa 21. MNMaponb AnNA nameHeHUs1 YPOBHA AocTyna

3agaHue naponsa And namMmeHeHumA ypoBHA AocCcTtyna ::: ,- ,- ::‘

Mnasa 21. Paspen 1. b

-
[
had N

MOXXHO Ha3HauuTb Naponb Afs U3MEHEHWs] YPOBHSI AOCTyNa C LEenbio UCKITHYEeHUs
CMYYaHOro MMM HECAHKLMOHUPOBAHHOTIO A0CTyna k napametpam HacTpoiiku (Aces).

MapameTp 3Ha4vyeHne KommeHTapum
Ac P|  or009988

nonE | Maponb He ucnonbayeTtcs

Mpu U3MeHeHUM YPOBHS AOCTYNa Ha BepxHeM mHankaTope nosieutcs Haanucb PASS.

C nomowbto kHoMok V m A BBegute naposib. OH oTOBpPasnTCA Ha HUXKHEM
nHagukatope. Ecnun BBeaeHHbIM Naposib He BepeH TO npubop BblgacT owmnbky E 69
Ha BEPXHUA umHOuKaTop. Ha HwxHeM wnHamkaTope oTobpasnTCcs yCTaHOBMEHHbIN

npexae yposeHb fgoctyna. Hanpumep, Ac_2.

Ecnn ykasaH npaBunbHbI naposb, TO NpMbop NOATBEPAUT M3MEHEeHue OOoCTyna,
0TOGpa3sMB Ha HMXKHEM MHAMKATOPE HOBOE 3HAaYEeHME YPOBHSA OOCTYyNa.

Uepes 3 cekyHabl Nnpnbop aBTOMaTUYECKM BEPHETCS B OCHOBHOM PEXUM UHANKALIUN.

YCTAHOBKA U NOAKINKOYEHUE NMPUBOPA

| MoHTax npu6opa |

Mpubop npegHasHayeH OnNsa LWKWMTOBOro MoOHTaxa. [lpubop KpenuTcs K LWKUTYy C
MOMOLLBbIO OBYX KPEneXxHbIX CKOO, BXOOAWMX B KOMMMEKT nocTtaBku. Pasmepsbl
Bblpe3a B LUUTE Anst MOHTaxa 92x92 mm.

CnepyeT obpaTnTb BHUMaHME Ha paboyyto TemnepaTtypy B LKAy, OHa HEe AOoKHA
npesbliwaTb 50°C.

Mpu nogkntovyeHun npmbopa K ceTu pekoMeHAyeM YCTaHOBUTb NMpefoxXpaHuTensb u
BHELLUHUI TymMbnep anga BknoyeHust npubopa.

| MopknioyeHne AaTYMKOB TemnepaTypbl |

Ons obecneyeHna HagexHon paboTel npubopa, cregyeTr obpaTutb ocoboe
BHMMaHME Ha MOHTa) NPOBOAOB OT AATYMKOB TeMnepaTypbl.

1. MNMpoBoga OT OaTYMKOB TemnepaTypbl OOIMKHbl MMETb XOPOLUYK 3MEKTPUYECKYHO
N30NALMI0 U HAU B KOEM CIlydae He [OornyckaTb 3MNeKTPUYECKUX YTedek Mexay
npoBo4aMu 1 Ha 3emnio 1, Tem bonee, nonagaHusa dasbl Ha Bxod npubopa.
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2. lMpoBoga OT AaTYMKOB AOMKHbI ObITb NPOMOXEHbI HA MakKCUManbHOM yaaneHuu
OT MOLLHbIX CUIOBbIX Kabenen, BO BCAKOM Cliydae, OHM He AOSKHbl KPenuTbCs K
CUNOBbIM KabensmMm n He OOMKHbl ObiTb NPOMNOXEHbLI B OAHOM KOpo6€e C CUNOBbLIMU
Kabensmu.

3. lNMpoBoaa OT 4aTYMKOB AOIKHbI MMETb MUHUMArIbHO BO3MOXHYIO ASTNHY.

@ ] @ @ @
_o% T _c% t _C%)_+ _r:% ;:D:R=20M
:‘ ©® W= ©
Tepmonapa TEPMOMETP -10...+80 mB 0...40 mA
COMPOTUBMEHUS noTeHunansHbIN TOKOBbIN
BXoA BXO[

MoagknioyeHue TepMonaphbl

Tepmonapy cregyeT nogknyate K nNpubopy € NOMOWbLK  YOAUHUTESbHbBIX
TepMonapHbIX NPOBOAOB. YANUHUTENbHbIE TepMonapHble NpoBoAda AOJTKHbl ObiTb
N3roToBIEHbI U3 TEX XXE€ MaTepuanos, YTo U Tepmonapa. Hanpumep, ogHa xuna u3
Xpomerns, BTopas u3 antomens gna tepmonapbl XA. [lNogkntoyaTtb yonuHuTenbHble
npoBoda K TepMmonape cnegyet C Yy4ETOM MOMSIPHOCTU (XpOMESlb K XPOMENHO,
anomenb K aniomento gna XA). lMogknioyaTe Tepmonapy Win TepMornapHble
npoBoda K npubopy cnegyetr Takke C YY4ETOM nonapHocTu. TemnepaTtypa
«X0noAHbIX crnaeB» B nNpubope TepmoaaT M3MepPsSiETCA Ha KNEMMHOW Konoake u
aBTOMaTUYECKN YYUTBIBAETCS NPU BblYUCIIEHNN TEeMMNepaTypbl.

Ecnm y Bac BO3HMKNM COMHEHUs B nMpaBuibHOCTM paboTel npubopa wnu
MCNPaBHOCTU TepMonapbl Mbl peKkoMeHayeM AS19 NPOBEPKU MOrpy3nTb TepmMonapy B
kmnawyto Boay. MokasaHma npubopa He OomkHbl oTnmndaTtbea oT 100 rpagycos
bonee 4yem Ha 1...2 rpagyca.

Mpnbopbl TepmogaT WMMEKT BbICOKOE BXOAHOE COMNPOTMBIIEHME, MNO3TOMY
COMpOTUBNEHNE TepMOnapHbIX NPOBOAOB M WX AfMHA He BIUAKT Ha TOYHOCTb
namepeHunsa. OgHako, Yem Kopode TepmornapHble NpoBOAa, TEM MEHbLUE Ha HUX
areKkTpun4eckKne HaBOOKW.

Bo u3bexaHue ucriofnib308aHuUsi Hernooxo0swWux mepmorapHbIX poeodos usu
HerpasusibHo20 UX MOOK/IYEHUS peKoMeHOyem UcCrosfb3o8ame mepmorapbl C
Hepa3beMHbIMU rposodamMu Hawezao rpouszsoocmea. Bbl moxeme 3aka3amb
mepmonapy ¢ fobou druHou rnposooa.

MNogknoYyeHne TepMoCconpoTUBIIEHUSA

K npunbopy MoxeT ObITb MOAKMOYEHO MMATUHOBOE, MeLHOE WM HUKeNeBoe
TepmMoconpoTmBneHne. TepMOCONpoTMBEHNE MNOAKMYAeTCs Mo TPexXnpoBOAHOM
cxeme. Bce Tpm npoBoaa LOMKHbI HAXOOUTbLCA B ogHOM kKabene. NpoBoaa LOMKHbI
ObiTb MeaHble, ceyeHne He meHee 0,5 mm? (gonyckaetcsa 0,35 MM? AN KOPOTKMX
nuHun). [poBoga [OOMKHbI WMMETb OAWHAKOBYK ANWHY U COMPOTUBIIEHME.
MakcumanbHoe COnpoTUBIEHME KaXXAOoro npoBoaa AoMmKHO ObiTb He 6onee 20 Om.
Mpn cobnogeHun 9TUX YCNoBUKA COMNPOTUBIIEHME NPOBOAOB aBTOMATUYECKU
YYMTbIBAETCS M HE BNIMSIET HA TOYHOCTb M3MEPEHUS TeMNnepaTypbl.
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MogknioyeHue 4aTYUKOB C TOKOBbIM BbIXO40OM

[Ons noaknio4veHuss gaTynkoB € TokoBbiIM Bbixogom 0...20 MA unm 4...20 mMA
HeobxoauMMo ycTaHoBUTb WYHT 2 Oma. PekomeHayem wucnonb3oBaTtb LLUyHT L2
Hallero npoM3BoACTBa.

| MopkntoyeHne NCNONHUTENbHLIX YCTPOWCTB

Pene, yctaHoBneHHoe B npubope, MOXeT KOMMYTMpOBaTb Harpysky go 7 A npu
~ 220 B. CnegyeT NOMHUTbL, YTO pecypc paboTbl KOHTAKTOB pene 3aBUCUT OT ToKa U
TMNa Harpysku. Yem Bbllle UHAYKTUBHOCTb HArpy3km 1 Yem Bbllle TOK, TeM DObiCTpee
M3HALLIMBAKOTCA  KOHTaKTbl pene. [Ona 3awmTbl KOHTAKTOB pene napannenbHo
WHOYKTUBHOW Harpyske cnegyet yctaHaBnmBaTb RC-uUenoyvkn (TUNoBble 3HAYEHUS
0,1 Mk® 1 100 Om).

Pene MOXHO mcnonb3oBaTb AN BKIOYEHUS HArpy3knm ¢ Manom MHOYKTUBHOCTbIO
(TOH, namna HakanuBaHnAa) MOLHOCTLIO 0 1,5 KBT.

[Ons BKNOYEHUST MOLUHOW HarpyskuM OObIMHO WCMONb3YHTCS 3MeKTPOMarHUTHbIe
nyckatenu. lyckatenamu crnegyeT ynpaBnATb C MNOMOLLLI pene npubopa. He
peKkoMeHAyeM YyCTaHaBnMBaTb BTOPUYHbIE perfle Mexay nyckatenem u pene
npubopa. WMHAOYKTMBHOCTb KaTyLIKM MPOMEXYTOYHbIX pere Benuka, 3T pene
paspyllaloT KOHTaKTbl pene npubopa 3HauuTerbHO ObiCTpee, 4eM nyckaTenu.
MapannenbHO KaTyLlKke nyckaTens pekomeHayem yctaHaenueatb RC-uenouky. Ons
3aWwnTbl  pene  npu  aBapuuM  PEKOMEHAYeM  yCTaHaBnuBaTb  MfaBKue
npeaoxpaHuTenu.

| CxeMbl NOOKNIOYEHUA UCNONHNUTESbHbIX yCTpOﬁCTB K BbIXogam an60pa

Bbixoa “P”

PenenHbin Bbixoa.

lNMpenHasHadveH Ans ynpasneHuns
Harpyskom MoLLHoCTbio 40 1,5 kBT.
KoHTakTbl - HOpMarnbHO Pa3oMKHYThIE.
U ~220B, Imakc.~7A

HarpesaTtenb N<1,5 kBt

O f\_ﬁ]P g
~UO @ I 2
(e,
Myckarenb
~U HarpesaTtenb =

— MWW\ —=—7=
~U O—'D- \[:]P §
o—= @R T |2

MoakntodeHne Harpy3km 6onee 1,5 kBT
C MOMOLLbIO 9NEKTPO-MarHUTHOrO nyckatens

Al
~ ~ Aapus
o Y g
~U = }-E:]P

O P2

Brixon

lNogkntoyeHne aBapuUiiHON
curHanusaumm K Beixogy “P”
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Bbixoa “T”

TpaH3ucTopHbIN Bbixoa. [NpeaHasHadeH ansa ynpaesneHms cunosbiMy brnokamu tuna Cb, MBT.
U =15B (12-20B, He cTabunuanposaHHoe). Imakc. = 30MA

daza AC
Harpyaka ®aza BO L
o O—@%«#O@ @D T|§ ®aza Co—— Harpyaka )
o WJdH el (@) |2 . ®#8®
Q N
&% gk
YnpasrieHne ogHodasHoW Harpyskon MW o™
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Mepbl 6e3onacHoOCTU

Mpu akcnnyaTtauum npubopa AoMmKHblI OblTb cobntogeHsl «lpaBuna TexHU4Yeckom
aKcnnyaTaumm  9nNeKTpoycTaHoBOK  noTpebutenen» wn  «llpaBuna  TexHUKK
©e3onacHOCTM Npu aKcnnyaTaumm 3NeKTPOYCTaHOBOK NoTpebuteneny. K MOHTaxy n
obcnyxmBaHuio npubopa [onyckakwTcsa nuua, uMmelowme rpynny gonycka no
anekTpobe3onacHocTn He Hmxe |ll. KoHTakTHbie KONoaKkn OA0MKHbI ObiTh 3alMLLEHbI
OT CnyYamHbIX MPUKOCHOBEHUN K HUM BO BpeMsi paboTbl. KoHTakT D Ha 3agHeu
CTeHKe npunbopa AoSmKeH BbiTb 3a3eMIIEH.

YcnoBus XPaHEeHUA, TpaHCNOPTUPOBAHNA U YTUITN3ALU NN

Mpnbop B ynakoBOYHOM Tape OOSHKEH XPaHUTbCA B 3aKpbITbIX MOMELLEHUAX MNPU
Temnepatype oT -30 oo 50°C n 3Ha4YeHUsIX OTHOCUTESIbHOW BaXXHOCTU He bornee
90 % npwn 25°C.

Mpnbop MOXeT TpaHCMOpPTMPOBATbLCS BCEMM BMAAMM KPbITOFO HA3E€MHOro
TpaHcnopTa 6e3 orpaHMYeHns PacCTOSAHUIN U CKOPOCTUN OBUKEHMSI.

Mpnbop He coAepXUT BpedHbiX BELLECTB, OparoueHHbIX MeTannoB U  MHbIX
BELLECTB, TPeDOYOLWMX cneunanbHbIX Mep Mo yTUnmM3auuu.

MabaputHble pa3mepbl Nnpubopa
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TEPpMOOAT

ApxaHrenbck (8182)63-90-72
Actana +7(7172)727-132
Benropog (4722)40-23-64
BpsHck (4832)59-03-52
BnagusocTtok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
ExaTtepuHOypr (343)384-55-89
UBsaHoBo (4932)77-34-06
WMxeBck (3412)26-03-58
KasaHb (843)206-01-48

Mo Bonpocam npogax u nogaepKku obpawanrtechs:

KanuHuurpaa (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabGepexHble YenHbl (8552)20-53-41

HwxHun Hoeropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hoeocubupck (383)227-86-73
Open (4862)44-53-42

OpeHOypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepwmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15
PasaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-lNeTepbypr (812)309-46-40
CapartosB (845)249-38-78

caunt: http://termodat.nt-rt.ru || an. noyra: tad@nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CTtaBponons (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Yda (347)229-48-12
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93
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