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HasHauyeHne YnpaerneHve HarpeBaTerneMm, ynpaeneHve oxnagutenem,
aBapuiHas curHanunsauus.

lNpumeHeHne YnpaBneHne Harpyskon Ao 1 A, BKMAYeHWe nyckatens,
ynpaBfeHne BHELULHUMU TUPUCTOPaMmn Ui CUMUCTOPOM
OcobeHHoCcTH Hannune petektopa «0», KOMMyTauusi NpoOMCXOOUT Mpu

NpoXoXaeHun gasbl Yepes Hoslb

PerynupoBaHue Temnepartypbl

3aKoHblI - MN[O-3akoH
perynupoBaHus | - [AByXNO3MLUMOHHbIN 3aKOH (BKM./BbIkM., on/off)
- Tpexno3nuUMOHHbLIN 3aKOH N4 yripaBleHna 3aBKKOW C SN1EKTPONPUBOLOM

OcobeHHoCcTH - PerynupoBaHue no 3agaHHon nporpamme

- ®yHKums aBToHacTpouku MU koadhdmumeHToB

- BO3MOXHOCTb OrpaHm4eHns MakCMmanbHON 1 MUHUManNbHOW MOLLHOCTM
- Pexxum ynpaBneHnsa MOLLHOCTbIO BPYYHYHO

I'IpmmeHeHme YHpaBneHme Harpesatenem unmn oxnagutenem mim ogHoBpeMEHHO HarpesaTenem
n oxnaguternem

ABapunHas curHanusaums

Pexumel - MNpeBbiWweHne 3agaHHOM TemMnepaTypbl

paboTbl - CHXeHne TemnepaTypbl H/Xe 3a4aHHON

- Meperpes Bbilwe yCTaBKM perynMpoBaHns Ha 3aaHHY BESTUYUHY
- CHXeHMe TemnepaTypbl H/XKe YCTaBKM Ha 3afaHHYH0 BENUYNHY

- BbIX04 13 30HbLI OKONO YCTaBKWN peryrnvpoBaHns

KonunyectBo

PyHKUMN - DyHKUMS BNOKMPOBKM aBapun Npu BKNOYEHUN npubopa
- dyHKUMS nogaBnenus «apebesray curHannsaumm, ounbTp 40 YETbIPEX MUHYT

CepBUCHbIe PYHKLUUN

KoHTpornb ob6pbiBa TepMonapbl UM TEPMOCOMNPOTUBIIEHUS U KOPOTKOIO 3aMblKaHUS
TEPMOCONPOTUBIIEHMS

KOHTponb He3aMKHYTOCTM (LENOCTHOCTM) KOHTYpa perynMpoBaHus

OrpaHuyeHne YpoBHS 4OCTYNa K napameTpaM HaCTPOVKM

LUundposas domnbTpaumsa curHana

Pexum py4HOro ynpaBneHusi MOLLHOCTbIO HarpeBaTens

Bo3MOXHOCTL BBEAEHUS nonpasKkun K |/|3mepeHH0171 TemMnepartype

ApxnBHas namsaTb 2 MbanTa
KonuyecTBo 3anucen
lNepuog 3anncu B apxme Ot 1 cekyHabl Ao 12 YyacoB
MpogonmknTenbHoOCTb Mpn nepmoae 3anucu:
HenpepbIBHOW 3anuncu 1 MuHyTa — 2 roga
10 cekyHa — 4 mecaua
1 cexyHga — 12 cyTok
lNpocmoTp apxmBa Ha gucnnee npubopa B BuAe rpadvka nnm Ha
KomnbtoTepe
NHTepdenc Tun nHTepdenca RS485
CkopocTb 0bmeHa 9600..115200 6uTt/cek
OcobeHHOCTH M30nmpoBaHHbIN
MpoTokon Modbus ASCII, Modbus RTU, «TepmogaT»
HomuHanbHOE Hanps)XeHne NUTaHus
[onyctnmoe HanpskeHue nuTaHus OT1 ~160 B no ~250 B
MNoTpebnsiemast MOLWHOCTb He 6onee 10 Bt
Unankatop | ["padomnyecknm XUOKOKpUCTann4ecKnn aKkpaH ¢ paspelieHnem 128x64




McnonHeHue, macca

Kopnyc metannuyeckuin. icnonHeHe — ons LWMTOBOrO MOHTaXa, MOHTaXHbIN

n pasmepbl Bblpe3 — 92x92 MM, nuuesas naHens 96x96 mm, rabapuTHble pa3mepbl
96x96x95 mm. Macca — He 6onee 1 kr
TexHunyeckne TY 4218-004-12023213-2009
yCroBus
CepTtundukaumsa
Ceptudukat coorBetctena Ne POCC RU.ME48.H02704
CepTtudumkat 06 yTBEpXKOEHUN TUMNA CPeaCcTBA N3MEPEHNI
B pecnybnuke benapycb Ne 3674
CepTtudumkat 06 yTBEepXaeHUN Tna cpeacTsa N3aMepeHui
B pecnybnuke KazaxctaH Ne 6410
MeTponorus
MexxnoBepoyHbIi MHTEpBan 2 roga
YcnoBus Pabounn guanasoH ot +5 °C go + 40 °C, BnaxHocTb Ao 80%, 6e3
aKkcnnyaTauum KOHAEeHcauun Bnaru
MapaHTus 3 ropga
Moaenu

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

1 yHMBepcarsnbHbI BXoq, 2 pene, 1 CUMUCTOPHbIN BbIXoS,
1 TpaH3NCTOPHbBIV Bbixod, UHTepdenc RS485, apxvus 2MbanTa

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

1 yHMBepcanbHbI Bxog, 3 pene, 1 TpaH3UCTOPHbIN BbIXOA,
nHTepgenc RS485, apxms 2Mbaita




BBeaeHue

Bnarogapum Bac 3a Bbibop perynatopa temnepatypbl Tepmoaat-16K5.

TepmogaT-16KS5 npegHasHadeH Ona M3MEpeHUs W perynimpoBaHuUsa TemnepaTtypbl.
PerynnupoBaHne TemnepaTtypbl  OCYLLUECTBASETCA NO  NPOMOPUMOHaNbHO  —
NMHTerpaneHo - auddepeHumnansHomy 3akoHy (MAL), oBYXNO3NMLNOHHOMY 3aKOHY UIn
N0 TPEXno3ULMOHHOMY 3aKOHY (NPW NCMOMb30BaHUN 3a4BWXKKM C SNIEKTPONPUBOLOM).

TepmopaT-16K5 nmeet yHuBepcasribHbl USMEPUTESbHbLIA BXO4, OAUCKPETHLIM BXO4 U
yeTblpe BbiXxoda. YHMBEpCanbHbIn BXO4 NpedHasHadyeH Aans  noakoveHus
TeMnepaTypHbiX daTyuMkoB (Tepmonap, TepmoconpotueneHun). K  Bbixogam
NOAKIOYAOTCA  UCNONHUTENbHbLIE  YCTPOWUCTBA — NyckaTtenu, curHanusaTopbl,
cunoBble 6110kn. C NOMOLLbI KHOMKWU, NMOAKITIOYEHHOM K OUCKPETHOMY BXOAY MOXHO
AVNCTaHLMOHHO BKNKOYaTbL/BbIKNKOYaTb MPOLLEeCcC perynnpoBaHus.

[ Tepmonar-16K5

24| UOKS/1VB/1B/2py1 1T/485/2M

Mpubop MoOXeT ynpaBnATb Kak HarpeBaTenbHbIMM (Hanpumep, TOH), Tak wu
oxflaguTesibHbiMU (BEHTUNATOP, KOMMApeccop) ycTponctBamu. NpeaycMoTpeH Takke
0COObI KOMOVHUPOBAHHLIN PEXUM — OOHOBPEMEHHOE YyrpaBlieHne HarpeBaTenem u
oxnaguternem.

TepmopaT-16K5 wnmeet pasBuTylo CUCTEMY aBapuUMHOM W npeaynpeanTesibHOW
curHanusauun. B HacTpomkax npubopa wuMeeTcss Tpu He3aBUCUMbIX MNpoduss
aBapumHoun curHanusaumn. Kaxxabivi npodunb no3BoSigeT HAaCTPOUTL MATH PasfinyHbIX
TUNOB CUrHanuMsaumm, B TOM 4uUcne u curHanmsaumio ob obpbiBe patymka u o
HEeUCnpaBHOCTU KOHTypa perynupoBaHus. ABapuWHYKO CUrHanu3aumio  MOXHO
Ha3Ha4YuTb Ha nbon Bbixoa npudopa.

Mpnbop cHabxeH nHTepdencom RS485 ansa ceA3m ¢ komnboTepoMm. [poTokon cBA3mn
Modbus ASCII. YctaBku TemnepaTypbl W Apyrme napameTpbl npubopa MoryT
3agjaBaTbCs U pefakTupoBaTbCs C KOoMNbioTepa. [Ons nogknioyeHust K KOMMbloTepy
Heobxoaum npeobpasoBartens WHTepdenca USB/RS485 tmna CK201. K ogHomy
yctponctey CK201 moxeT ObITb noakntoyeHo o 128 npubopos. [Jonyctumas AnnHa
nuHnn RS485 - 1200 meTpos.



KomnbloTepHas nporpamma TermodatNet no3BonsieT opraHM3oBaTb aBTOMaTUYECKUI
OMNpoC HecKomnbkux npubopoB, HabnwgaTb Ha 3SKpaHe KomnbioTepa rpadurku

TemnepaTyp, nony4yaTb U3 NPUOOPOB apXMBHbIE 3aMMCK, pacnevaTbiBaTb U COXPaHATb
AaHHble B pasnunyHbIX doopmMaTax.

Mpubop obopyaoBaH apxuBHOM MNaMATbIO ANA 3anucu rpaduka  TemnepaTypbl.
NamepeHHasa TemnepaTypa 3anucbiBaeTcsa BO BCTPOEHHYO Flash namsaTb ¢ npnBaskomn
K peanbHOMY BpeMeHU 1 kaneHngapto. lNepuog 3anucu ot 1 cek ao 12 yacos. ApxuB
nosgongdeTr 3anucatb A0 1 MunnnoHa Todek. ApxMB MOXET ObiTb MNPOCMOTPEH
HernocpeacTBeHHO Ha npubope B Buae rpaduvka unu nepefaH Ha KOMMbHOTEP.
Yctponcteo CK301 no3BonsieT ckadatb apxue Ha USB Flash disk.

OCHOBHOM pexnm paboTbl

YctaHoBute TepmopaT-16KS u Bknounte ero. [locrne KopoTkon npouenypbl
camoTecTupoBaHusa Npubop rotoB Kk paboTte. [lepeng Bamu OCHOBHOM pexmnm paboTbl
npudopa. B aTom pexnme npmnbop nmubo otobpaxkaeT rpadnk NU3SMEPEHHOIO 3HaYEHUS,

nmMbo OCHOBHYIO MHPOpMaLMIO B TEKCTOBOM BuAe. BbiGop OCHOBHOMo pexxmuma paboThbl
NPOM3BOAUTCS HaXXaTueM Ha KHomMky [1.

Buibepute nyHKT «OCHOBHOWM 3kpaH». B pexume «rpadumk» kHonkon O M3MeHsaeTcs
TN 3aBUCMMOCTW, BbIBOOAMMOW Ha 3KpaH: MU3MEPEHHOE 3Ha4vyeHune T - Bpewms,

ycTaBka SP - Bpemsi, mowHocTb P - Bpemsi. KHonkamu V 1 A npousBoAnTCS CABUT
rpachvka Hasag v Bnepen No OCU BPEMEHM.

— TEPMOAAT e M3mepeHHada TemnepaTtypa

14:08 15:12

7 ® T
Bbi6op Casur rpaduka
oTOGpaxaemMoii BEMUYMHBI no ocu BpeMeHu

B pexume «TeKkCT» Ha 3KpaH BbIBOAUTCA MNoApobHasi MHdopMauusi O npouecce
perynmpoBaHusi.



MNamepeHHasa Temnepartypa

S TEPMOAAT —/——— Tekylwiee Bpems 1 gata

TemnepaTypa perynmpoBaHus L
16.02.12
(yCTaBKa) \ 11:09:45
105 °C ki

BblBOAMMast MOLHOCTL A gp- e e TN

X Mowpooms 0% CocTosiHMe BbIXOO0B
(™ - BbIXOA BKITHOYEH, [] - BbIXOA BbIKMOYEH)

Bxoa
B PEXMM HaACTPOWKM

Ecnu pgatunk He nogknioyeH Wnn HeucnpaBeH, BMECTO 3HaYeHus TemnepaTypbl
BoiBOAUTCS cnoso «OBPbIB». Ecnu perynupoBaHue BbIKMKOYEHO, TO 3HA4YeHue
yCTaBKM He BblBOAUTCSA. Ecnu perynupoBaHue npnocTaHoBEHO, TO BbIBOAUTCS CrOBO
«May3a»r.

NMpaBuna HacTponku npuodopa

MapameTpbl HACTpPOWKM npubopa crpynnupoBaHbl B pasfdenbl, a pasgenbl
ob6beanHeHbl B rnaBbl. B BepxHe CTpoke Hag rnaBHbIM MeHI0 oTobpaxaeTcs HoMep
rmaBbl U pasgena B pykoBoAcTBe nonb3oBatensd. Hanpumep, nyHKT meHio «MAO»
onucaH B rnaee 2, pasgene 1.

Nmaea 2. rFrazgea 1

Bropg
Briz=ogt

HarrFeeate e

[MpocToe HaxatTne Ha KHOMKY 1 OTKpbIBaeT MeH ObicTporo goctyrna. B meHio
ObICTPOro Aoctyrna MOXHO MOMEHATb pexum paboTbl npudopa (NyHKT «OCHOBHOW
3KpaH») N BKITIOYNTb perynupoBaHue (MyHKT «YCTaBKn»).

[onroe HaxaTtme Ha KHomnky 0 (Okofo 5 cekyH) OTKpbIBAeT PEXUM HaCTPOWKM
npubopa.

| HazHayeHne KHOMOK B peXnmMe HaCTPONKU |

V urim A | BblaeneHune nyHKToB, BbIGOp 3Ha4YeHM napamMeTpoB

Bbixoa 13 pexxmma HacTPOMKN — OAHOBPEMEHHOE HakaTue kHornok O n O.



Kak BKNO4YUTbL perynmpoBaHue

Haxmnte kHonky 0.
B nyHKkTe «YcTaBku» 3aganTe yCcTaBKy perynupoBaHua SP 1 CKOpPOCTb U3MEHEeHUs

yctaBku V. Bknouute perynupoBaHue, HasHaduB napameTpy «PerynupoBaHue»
3Ha4veHue «[ay.

PR
OCcHOEHOKW =KEFaH LU=1@@3, 820
—

FergavroeaHde: HeT

UTtobbl MPMOCTAHOBUTbL perynupoBaHue BblbupaliTe 3HaveHue «[laysax». MNpu aTom
npubop OyaeT npogomkaTb perynMpoBaTb, HO 3HA4YE€HUE YCTaBKU U3MEHSATbCS He

oyger.

HACTPOWUKA NMPUBOPA

MnmaBa 1. KoHdurypauumsa

Bxopa (BbIOOp AaTymka)

hasa 1. Paspen 1.

B nepBom pasgerne gaHHOM rnaBbl 3agaeTcsi TUN UCMNonb3yeMoro gatymka. Hanpumep,
ecnv nogkrtodeHa TepMmonapa Xpomernb-konens, Boloepute «XK(L)».

O6osHa4veHne KommeHTapun [Onana3soH
oartynka n3MepeHuns
Tepmonapbl
XA(K) | TXA (K) xpomens / antomerns -270°C .. 1372°C
XK(L) | TXK (L) xpomens / konenb -200°C .. 780°C
MN(S) | TMM (S) nnatmHa-10%poaui / nnatuHa -50°C .. 1800°C
XKK(J) | TXKK (J) »eneso / koHcTaHTaH -210°C .. 1210°C
MK(T) | TMKH (T) meap / koHcTaHTaH -270°C .. 400°C
MN(R) | TrN (R) nnatuHa-13%poawii / nnatuHa -50°C .. 1800°C
MP(B) | TMNP(B) nnatuHa-30%poawit / nnatuHa-6%poamii 400°C .. 1820°C
HH(N) | THH (N) nuxpocun / Hucun -270°C .. 1300°C
BP-A1 | TBP (A-1) sBonbgpam-peHuii / Bonbgpam-peHuii 0°C .. 2500°C
BP-A2 | TBP (A-2) sonbgpam-peHuii / Bonbdpam-peHunin 0°C .. 1800°C
BP-A3 | TBP (A-3) sonbgpam-peruit / Bonbdpam-peHnin 0°C .. 1800°C
TepmoconpoTuBneHus?
Pt | MnatuHoBoe Pt (0=0,00385 °C™?) -200°C .. 500°C
Cu | MegHoe M (0=0,00428 °C?) -180°C .. 200°C
Pt pon. | MnaTtuHosoe M (a=0,00391°C?) peako ucnonsayetca -200°C .. 500°C
Cu pon. | MegHoe Cu (W100=1,4260) peako vcronb3yercs -50°C .. 200°C

1
B cTpoke «Ro» 3agaeTcs conpoTuBrieHne BbibpaHHoro aatymka npu 0°C
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Ni | Hukeneoe ni (0=0,00617 °C™1) -60°C .. 180°C
R(Om) | MiamepeHne conpoTtnBneHns 10 Om .. 300 Om
JINHeNnHBbIN [NookntovyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UIU C 0...20MmA,
BbIXOOM MO HanpsikeHuto. JlInHenHoe 0...40 vA
MacluTabupoBaHne U3MEepPeHHON BENUYUHBI -10...80 mB
KBagpatnuHbin | [MogkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UMKN C 0...20mA,
BbIXOZIOM MO HanpshkeHuto. MaclwtabupoBaHune 0...40 mA
N3MEpPEHHOW BEMUYNHBI C U3BIIEYEHNEM KBaLpaTHOro -10...80 mB
KOPHS
KopeHHOM lMNogkntoyeHne gaTymka ¢ TOKOBbIM BbIXOAOM UMK C 0...20MA,
BbIXOZOM MO HanpshxeHuto. MaclwtabupoBaHune 0...40 MA
N3MepeHHOI BENMYMHbI C BO3BEAEHMEM B KBaapaT -10...80 mB
MupomeTpbl
PK-15 | NMupomeTp mapkn «PK-15» 0°C .. 1500°C
PC-20 | MNupomeTtp mapkun «PC-20» 0°C .. 1950°C

MpumeyaHue. BepxHuii ananasoH M3MepeHuss nnaTMHOBLIX TEPMOMETPOB COMPOTUBIEHUS yKasaH

ans

patyunkoB ¢ conpotmeneHnem npm 0°C paBHbiM 100 OM u conpoTUBREHUU MOLBOAALNX

npoBoaAoB Mo 20 Owm. I'IpM MEeHbLUNX COMNMpPOTUBNEHNAX BerHI/IIZ Anana3oH namepeHna 6y,qu BbiLle.

Bbixoabl

nasa 1. Paspen 2.

B atom pasgene Heobxoammo BbibpaTb HasHadeHMe Ana  Kaaoro BbIXoAa.
TepmopaTt-16K5 mmeeT 4eTtblpe BbIxooa. Ha Kaxablh BbIXOL MOXHO Ha3HaYUTb
ynpaBfieHMe Harpesartenem, oxnagutenem unuv oAWH M3 npodurien aBapuUnHOM
curHanuaauumn. Tekyllee COCTOSIHME Kaxaoro Bbixoda oTobpaxaeTcs Ha nepegHen

naHenu. Ecnu BbIxo4 BKHOYEH — OH 6yueT BblOEJ1EH.

CumucmopHbIl 8biIx00
nubo pene

(3aBucuT OT Mogenu
npubopa)

MNapameTp 3HaveHus KommeHTapuu
T BbikntoyeH Bbixog He ucnonb3yeTtcs
TpaH3ucmopHbIti ebixod | Harpesatens Bbixog ynpaBnseTt HarpesaTteniem

Oxnaputensb Bbixog ynpaBnsieT oxnagurenem
P1 CurHanusaums 1 | Bbixod ynpaBnsieT aBapuUnHom
Pene c curHanmsaumen 1
repeknioteHnem CurHanusauusa 2 | Bbixo[ ynpaBrsieT aBapuinHom
KOHTaKTOB y

curHanusaumen 2

P2 CurHanusaumsa 3 | Bbixod ynpaBnsieT aBapuUnHom
Pene curHanusaumen 3
C nv6o P3 Taiimep Bbixoa Tanmepa

CurHan.1 nporp...

Bbixoa ucnone3yeTtcs ona curHanusayum
xo4a nporpamMmmbl 1

CurHan.2 nporp...

Bbixoa ncnonb3yetca onsa curHanusaumm
xo4a nporpamMmsbl 2

Ecnun BbIxoa He UCnoJib3yeTcd, pekoMmeHayem ero OTKIi4YnTb — Bbl6paTb 3Ha4yeHne

«BbIKNOYeH.




BHumaHue! | [pu ycTaHOBKE HasHa4yeHusi Bbixoda crnegyeT MOMHUTb O TOM,
YTO NPUGOP He BLINOMHAET OAHY U Ty e (PYHKLMIO Ha pasHbIX
Bbixogax. Hanpumep, He ynpaBnseT OBYyMSi HarpeBaTensiMu.
MoaToMy, Mpu nepeHoce HarpesaTensl C MepBOro Bbixoda Ha
BTOPOW, TMepBbii — aBTOMaTMYECKM BbIKMOYaeTcs, T.e.
yCTaHaBnMBaeTCcH 3HavyeHne «BbiknoveH».

nmaBa 2. PerynupoBaHue

TepmopgaT-16K5 moxeT perynupoBaTb TeMnepaTypy npu noMoLm ABYyXNO3nULNOHHOrO,
TpexnosunumoHHoro unu ML 3akoHa perynupoBaHus.

Hanbonee npocTton 3akOH perynupoBaHuMa TemnepaTypbl - OBYXMO3UUMOHHLIA. Ha
HarpeBaTesflb NofdaeTcs MnosiHas MOLLUHOCTb A0 AOCTWMXKEHWSI YyCTaBKW, MNOCre 4ero
nogada MOLLHOCTU npekpalwaetcsa. HecMoTpsi Ha 3TO, pasorpeTbl HarpeBaTesb
nNpoaosnKaeT oTAaBaTb TEMSIO N TeMnepaTypa obbekTa Kakoe-TO BpeMsa nNpogosrnkaeT
HapacTaTb, YTO NpMBOAMT K neperpesy. Npu nocneaytowem ocTbiBaHUN 0ObeKTa, Mo
OOCTMXKEHUMN YCTaBKW, Ha HarpeBaTefib BHOBb MOAAaeTCcA MNOfHasg MOLHOCTb.
HarpeBaTtenb cHa4dana pasorpeBaeT cebsi, 3aTeM OKpyxawLmne obnactn obbvekTa, U,
Taknm obpasom, oxnaxageHue dygeT npoAorrkaTtbCcs OO TeX Nop, Noka BOMHa Tenna
He [OOCTUrHeT pdaTyMka TemnepaTypbl. CrnegoBaTternbHO, pearnbHasi TemnepaTypa
MOXET OKa3aTbCsl 3HAYUTENbHO HWXE 3adaHHOro 3HadeHusi. Takum obpasom, npwu
ABYXMNO3NLUMOHHOM 3aKOHe perynupoBaHuUsi BO3MOXHbl 3HAYUTENbHbIE KOnebaHus
TemMnepaTypbl OKOM0 3a4aHHOr0 3Ha4YEHUS.

MoBbICUTL TOYHOCTb  PErynMpoBaHUS MOXHO, MPUMEHSAS NPOMNOPLUMOHAsbHO-
NHTerpanbHo-gnddepeHumanbHbii 3akoH perynmpoBanus (MWL 3akor).

ML npegnonaraet ymMeHbLUeHNe MOLLHOCTU, NoJaBaeMon Ha Harpesartenb, NO Mepe
NpubnuxeHna TemnepaTypbl obbekTa K 3agaHHou Temnepartype. Kpome Toro, B
yCTaHOBMBLLUEMCS pexume perynupoBanus no AL 3akoHy npubop onpegenseT
BENMNYMHY TENNOBOW MOLLHOCTU, HEOBXOANUMYIO ONsi KOMMEeHcauum TeNoBbIX NOTeEPb
N nogaepXaHusi 3agaHHomM Temneparypbl.

HacTtpowka MU 3akoHa perynmpoBaHus

«MAO». Nmaea 2. Paspen 1.

MapameTp 3HayeHne KommeHTapun
Kp ot 0.1°C po 3000°C | NponopumoHanbHbIn KO3 MOUUMEHT
Ki ot 1 cek. o 9999
Het | MiHTerpanbHaga coctaensowas ML 3akoHa He
ncnonb3yeTcs
Kd ot 0 o 999.9 cek. | AnddepeHumanbHbi KOAMOPUUNEHT

Ans pa6otel MWL 3akoHa perynupoBaHna HeobxoanMo 3agaTb Tpy KoadppuumeHTa —
NpONoOpLUNOHanbHbIA, MHTEerpasnbHbIi U anddepeHunansHbin. Bol MmoxeTe 3apgatb atu
KO3(h(pULUMEHTBI BPYYHYO uUnn npubop MOXeT onpefenutb Mx B aBTOMaTUYECKOM
pexnme.
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Kak HacTtpouTtb NMU-perynatop B aBTOMaTU4E€CKOM pexume

1. Bongute B pasgen 5 «ABToHacTpouka N0 »

2. 3apaiTe ycTaBKy perynupoBaHus, Npu KoTopoi Bel cobupaeTtech akcnnyaTuposaTb
neyb.

3. Ybegutecnb, YTO TeMnepaTypa B Nneym HMxKe ycTaBkn He meHee Yyem Ha 10°C.

4. Bblbepute napametp CtapT U HOXXMUTE KHONKY [1.

Sh= I

CTtapT

Mpubop HayHeT aBTOMaTM4Heckyto HacTpouky [MNO-koapduuneHToB. Pexnm
HaCTPOMKM Ha BCe 3TO BpeMs byaeT 3abnokmpoBaHo. Bpemsi aBTOHACTPOMKN 3aBUCUT
OT MHEPLMOHHOCTU Neyn n moxeT 3aHATb 40 100 MUHYT.

HabnogaTs 3a npoueccomMm aBTOHACTPOMKN MOXKHO M3 OCHOBHOMO peXxuma UHOMKaLUUW.
Mocne nosiBneHuss Hagnucu «[oXauTech...» HaxXMuTe KHonky [0. B BepxHen yacTtu
9KpaHa NosIBUTCS MuraroLllas Hagnucb, ykasbliBalowasa B NpouUeHTax O BbIMOSTHEHUN
npouecca aBTOHACTPOMKM.

Ba:15:1@ 00211

AoxAMTECE “H MHA EE% T
OKOHYAHHA ' ' '
ABTOHACTPOWHKHM — ‘ ‘ ' (=3
MHA - ko3, SP= 9ge0 (]
MoygHococTe -1808, B%;

Ecnu B npouecce HacTponkn npousoLwlen coon (Hanpumep, npmbop bl o6ecToyeH),
TO BbiCBEYMBaAETCHA coobLieHme 06 ownbke.

Mpu ycnewHom 3aBepLlieHnn asToHacTponku NN koadpuuneHToB HOBblE 3HAYEHUS
kKo3hpnuneHTOoB 3aHOCATCSA B NnamsTb npudopa.

Ecnu aBTOMaTtnyeckas HacTpomka He [aeT XefaemMoro KadecTtBa perynupoBaHus,
nnbo npubop npekpallaeT ee uU3-3a CrWKOM Bonblioro BpeMeHu HacTtpounkn, NAAO-
KoahpuumeHTl crnenyeT 3agjaTtb BPYYHYHO (CMOTpM Ha cauTe www.termodat.ru
ctatbto «MeToabl HaxoxaeHus ML koaddonumneHToB»).

Hactpounka HarpeBaTens

«HarpeBaTenb». 'naBa 2. Paspen 2.

HaCTDOIZKa Harpepartena COCTOUT M3 OBYyX J3TanoB — 3TO Bbl60p 3aKOHa
perynmpoBaHna n Bbl60p MeToada ynpasiieHnd MOLWHOCTbIO HarpeBaTenAd.

1. 3akoH perynupoBanus. [Mpubop ocyuwiecteBngaeT perynuposaHue no ML 3akoHy,
No ABYXMO3ULMOHHOMY 3aKOHY UMM NO TPEXNO3ULMOHHOMY 3aKOHY.
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Mpn  OBYXNO3WLUMOHHOM  perynupoBaHuM HeobxogMMO YCTaHOBUTL  BENUYUHY
rmctepesnca (A) 1 MUHMManNbLHOE BPEMS MeXOYy BKIMHOYEHUAMU W BbIKIMIOYEHUAMN
HarpeBaTtensa («BpemMs Bbixoga).

MMcTepesnc Heobxogmm, 4TOoObI nNpegoTBpaTUTL fLA Mommocns 1007
CIMIMLLUKOM 4acToe BKIIOYEHME HarpesaTtens. T,
Bbixog  BKNO4YEH, Noka Tewmnepatypa He
OOCTUTHET 3HayeHusa yctaBku. [1pn JoCTUMXKeHMn Mamstocrs 50%
yCTaBKM  BbIXO4  BblknovaeTca. [loBTopHoe T,
BKITIOMEHME  MPOUCXOAUT  MNOCMEe  CHMXEeHusN :
TemMnepaTtypbl HWXe YCTaBKM Ha BENUYMHY
rmctepesunca. 'mcrepesuc 3agaércs B rpagycax.
O6bl4HO 3Ha4yeHue rucrtepesnca pasHo 1...10
rpagycam.

«Bpems Bbixoga» - 9T0 AOMNONHUTENbBHbIN NapamMeTp, UCMOoNb3yeTca ANsa Toro, YTobbl
He JOonycKaTb CAMLLKOM YacTble BKAYEHUS 9NEKTPOMarHUTHOro nyckaTens.
Hanpumep, 3agagmm «BpeMsi Bbixoga» paBHoe 5 muHyTam. Ecnu TemnepaTypa B
3aNeKTponeym rMOHU3UTCS, BbIXOA BKIOYUT nyckaTenb. [lyckaTenb ocTaHeTcs
BKITIOMEHHBIM Ha BpeMsi He MeHee 5 MUHYT, Jaxe ecnn nedvb neperpenacb. [Nocne
BbIKNMIOYEHUS NMycKaTensa OH HE BKINIOYUTCA paHee, YeM Yepes NATb MUHYT, JaXe ecnu
neyb OCThblNa.

Mormuraocts 25% T,

Mpu MNMUO perynupoBaHn HeobxoanMMo BblbpaTb MeTOod YynpaBfiEHUSS MOLLHOCTbLIO
HarpesaTtens.

Mpw MCNoSib30BaHU mMeTtoda LUMPOTHO-
uMmnynbcHoun wmoaynsauum (LUMUM) HarpeBatenb i a
UNn oxnagutenb BKNKOYaeTCsa Ha [on nepuoja Hepuox LIHM
T, c

#UV.?Q/J( M:;c;,c(l) MOXeT ObiTb peanu3oBaH Ha BCeX ;U/\,u/\U/\U/‘U/\u/\u/\v/\vf\uf\u/\ ‘U/\U/\U/\U/\U/\U%AU/\U/W :

JOB: pene, TPaAH3NCTOPHOM n Mornocts 100%
cumucTtopHom. [lpn wucnonb3oBaHUM nyckaTenen, i L T
ANA NpoaneHus cpoka ux cnyx6el, nepuod WM i TV >
cnegyet BblbpaTb OONbLWKMM, COTHU cekyHa. Ans Mouiocts 50%
TUPUCTOPHBIX  CUMNOBLIX ONOKOB UM MOLLHbIX ] 0 T.c
CUMUCTOPOB, KOTOPbIM 4acTble nepeknoyeHna He ||| VUV i

MormHocTtb 25%

Bpeaatr, nepuoa WM MoxHO 3agatb HECKOSbKO
cekyHa. lMepvog WKMM no ymonuaHuio yctaHaBnuBaeTtca S cekyHg ans C- m T-
BbiIxoaoB 1 120 cekyHa ons pene.

Mpy ™eToae paBHOMEPHO pacnpegeneHHbIXx LA Monstoers 1007
pabounx ceteBbix nepuogos (PCIl) ToKk uepes A A /A T,c
HarpeBaTenb MNepuoaMYeckn BKMNOYAETCA Ha OOWH \V4 ]
UMM  HECKOMbKO ceTeBblX nepnoaos. MoLHOCTb Momobrs 25%

HarpesaTend uUcnblTbiBaeT MEeHbLUUNE kKonebaHuna BO D D \ /D T, c
‘ A \ ; \

BPpEMEHWN, 4YeM npu wucnonb3osaHun WM. 3ToT N

MEeTOo/ OYEHb XOpOoL B flabopaToOpHbIX YCIOBUAX NpU Momsobms 10%

MarblX MOLWIHOCTAX Harpesatena. He ucnonb3ynte [, "\ /", T,c
mMeToq npu MowHocTax 6bonee 5 kBT. Heponyctumo NN NG Y/

ncnonb3osaHne metoga PCI1 npn nHOYKTMBHOW Harpyske.
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PazounmnynbcHoe ynpaBneHue (PUY) nossonaeTt nnaBHO U3MEHSATb MOLLHOCTb Ha
HarpeBaTtene. MeToq peanu3yeTcsl TOfIbKO Ha TPaH3MCTOPHOM Bbixode. [pun aTom no
TPpaH3UCTOPHOMY BbIXO4y B UMppoBOM Buae nepenaetcs Tpebyemasa MOWHOCTb, a
drasommMnynbCHOE YynpaBfieHMe peanu3yeTcs BHewWHuMnM B6rnokammn OUNY wnu MBT.
TupucTopbl OTKpbIBaAKOTCA C perynupyemon dasoBon 3agepxkon ot 0 go 180°
Kaabll ceTeBon nonynepuod. MeTton xopowo wucnonb3oBaTb AN paboTbl C
HarpeBaTendaMmn ¢ Manon TennoBon nHepumnen. dasonmMmnysribCHOE ynpaBfiEHME YacTo
ncnonb3yT Ans paboTbl C MOHMXaAKWKMMKM TpaHcdopMaTopamMm C HU3KOOMHOM
Harpyskon BO BTOPUYHON OOMOTKE.

Mapametp P nossonsieT orpaHuynMTb MakcMMarnbHYO W MUHUMAnMbHYI MOLLHOCTb,
BbIBOOMMYIKO Ha HarpeBaTenb. MakcumanbHyl0 MOLWLHOCTb OrpaHuyMBaloT Ons
npeaoTBpalleHns paspyleHus HarpeBatena npu nogadve nosiHoOM MOLLUHOCTW, Ans
YMEHbLUEHUS CKOPOCTM Harpesa npu CMLLIKOM MOLUHbIX HarpeBaTensax v ynyylieHusa
TOYHOCTM perynupoBaHuna TemnepaTtypbl. OrpaHM4yeHue MUHUMAaribHOW MOLLHOCTU
HarpeBaTena WCNOSb3yeTCa pexe, Hanpumep, Ans HarpeBaTensi C CUNbHOM
3aBUCUMOCTbIO COMPOTUBIIEHNA OT TemnepaTtypbl (CUNUTOBBIN CTepXeHb). [nsa
yBENMNYEHUS pecypca Takoro HarpeBaTesidi ero HyXXHO MeLNneHHO pasorpeBaTtb, a
pa3orpeTomy — He AaBaTb OCTbITb HMXE HEKOTOPOW TeMNnepaTypbl.

HacTtpoiika oxnagurens

«Oxnagutenb». FnaBa 2. Paspen 3.

B aTom pasgene Bbl MoxeTe BbliOpaTb 3aKOH perynupoBaHust ans oxnaautens. OguH
BbIXO4 B Npnbope MOXeT ynpaBnaTb HarpeBaTesieMm, a BTopon — oxnagutenem. Mpu
NMAL perynupoBaHuM CKOPOCTM HarpeBa W OXflaxaeHua criegyet caenatb
conocTaBuMbiMM ¢ nomowibto napametpa PCH.  Mpu MO 3akone mowHocTs
oxnagutens perynupyetca metogom LLAM.

Py4Hoe ynpaBneHue MOLWHOCTbIO

«Py4yHoe ynpaBneHue». naBa 2. Pasaen 6.

[Npu Bxoge B 3TOT pasfen, Bbl ynpasrisgeTe MOWHOCTLIO CaMu.

B atoMm pexume MOXHO HabnwopgaTb Kak npu M3MEHEHUU MOLLHOCTU, U3MEHHAEeTCA
namepsaemas temrneparypa.

3Ha4YeHMe MOLLHOCTM YCTaHaBnNMBaeTCs KHonkamn V un A.

Mpu ML perynupoBaHnn MOLLHOCTbL 3aJaeTcs B NMpoueHTax, Npyu ABYyXNO3ULUOHHOM
perynmpoBaHun HarpesaTtenb nNuMbo BKMAYeH, nMbOo BbIKNKOYEH (Oa/HeT), npwu
ynpaBSfieHUN SNEeKTPO3aABMXKOM MOO4AlTCA WUMNYSMbCbl OTKPbITUA UK 3aKpbITUSA
3aBWKKN.

53.1°C

Bbixoa 13 3TOro pasaena Bo3BpalliaeT Pexmm aBTOMaTUYECKOro perynmpoBaHus.
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DencTtBune npndopa npu odbpbIBe AaTynKa

«O06pbIB gaTtuukar». lmaea 2. Pasgen 7.

Mpn ob6pbiBe Tepmonapbl UMM TEPMOCOMPOTMBIIEHMS U KOPOTKOM 3aMblKaHWM
TEPMOCOMNPOTMBIIEHNS,, MO YMOMYaHuo, npubop BbIKNOYaeT HarpesBaTenb W
BbIKNtOYaeT oxnagutens. MHorga, onst oTBETCTBEHHbLIX TEXHOMOMMYECKMX MPOLECCOB,
pasyMHO 3agaTb HEKOTOPYH MOLLUHOCTb Ha HarpeBaTene, nNMbo Ha oxnagutene, He
[0MyCcKaloLLyt0 OCTbIBaHUS!, MO0 Ype3MepPHOro pasorpesa yCTaHOBKM.

OTa cTpaHuua HedoCTyrnHa npu ynpaBneHWM 3nekTpo3aasukkon. [pu obpbiBe
OaTyMKa ABMXKEHUe 3aQBWXKKM NpekpallaeTcs.

MnaBa 3. ABapunHasa curHanumsauus

B oTom rnaBe paccmaTpuBaeTCA HacCTpouMka Tpex npodunien aBapurnHON
curHanudauuun. MNpegnonaraeTcd, YTO BCe OHM ByayT HasHayeHbl Ha pa3sHble BbIXOAbl.
Ons  Kaxgon «aBapumy  yCTaHaBnMBaeTCs CBOSI nNpefenbHass TemnepaTtypa
(aBapunHas ycTtaBka). Hanpumep, oouH BbIXO4, C HaMMEHbLUEW YCTaBKOW, MOXeT
BblgaBaTb NpeaynpeanTenbHy0 CUrHann3auuo, BTOPON — C NpeaenbHO 4oNnyCTUMOW
yCTaBKOW BblJacT BTOPYK aBapuUMHYKD CUrHanusauuoo, TPeTunm — C YCTaBKOM,
npeBbILLaoWen npeaenibHo AoNyCTUMYHO, MOXET OTKMIYUTL perynupoBaHue. Unn,
HanpMMep, MOXHO Ha3HayuTb MpeaBapuUTESNIbHYIO M aBapUMHYK cCurHanusaumio Ha
ABa BbiXoda, a Ha TpeTun — curHanmsauuo ob oTkase gatymka (06pblB TepMonapsl,
TEPMOCOMNPOTMBNEHNSA, KOPOTKOE 3aMblKaHNE TEPMOCOMNPOTUBIIEHUST).

lNepeBecTn BbLIXOObI B peXxuMm aBapuUUHOM CuUrHanmsauum cnegyet B rnaee 1,
pasgene 2.

B OCHOBHOM pexume MHOMKAUUKM «TeKCT» cTpoka «!CurHanmsauumsi» Ha 3KpaHe
MUraeT npu BbIMNOSIHEHUM aBapUWHbLIX YCIOBUK HE3aBUCUMO OT Bblbopa aBapUMHOIo
BbIXo4a.

OQHOBPEMEHHO MOXHO BblOpaTb TpWM TMNa aBapum — OAMH NO TemMnepaTtype, BTOPOU
no obpbiBY gatyvMka, TpeTurM — N0 HEe3aMKHYTOCTU KOHTypa perynmpoBaHus.
ABapuriHas cuMrHanusaumsa nosiBUTCA Npu NtobomM 13 3TUX CoObITUN.

HacTtpounka aBapMmnHon curHanusauuum

«CurHanunsaumua 1». Nnasa 3. Pasgen 1.

MapameTp 3HayeHne KommeHTapum
Tun Het
CUrHanmsauumm

ABapusa 1 pernctpmpyeTtcsi, ecniv UsMepeHHoe
3HaveHue T Bblle aBapuUUHOW YCTaBKU T gam T.€.
T>Talarm
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fonyck (-)

ABapus 1 pernctpmpyeTtcsi, ecnim UsSMepeHHoe
3HayeHune T HWXKe yCcTaBKu perynmpoBaHuns SP
Ha BENMUYUHY Taarm T.€. T<SP-Taam

MuHumym | ABapus 1 peructpupyetcsi, eCrnm nsmepeHHoe
3HadeHune T HUXe aBapUUHOW YyCTaBKN T aam T.€.
T<Talarm
Ownana3soH | Asapus 1 pernctpupyetcsi, eCrnm nsmepeHHoe
3Ha4veHue T BbIXOAUT 3a npefernbl 30Hbl OKOMOo
ycTtaBku perynuposaHus SP. LUnpnHa 30HbI
onpegenaeTcd BennMYMHoOU aBapunHoOU yCTaBKU
Talarm, T.€. T>SP+T garm i T<SP-T gjarm
YcTaBKa Ot -999,9 3HayeHue ycTaBkn curHanusauum Tajarm
curHanusaumm | go 3000°C
A OT10,1 po [McTepesunc nepekntovyeHns aBapumHoro Bolxoga
25,4°C

ABapunHasa curHanusauma 2 u 3 HacTpamBaloTCs aHanormyHo.

JdononHutenbHbIe HACTPOUKU aBapUMHON CUTHaNM3aumm

«don. curHanusauua 1». CnaBa 3. Paspgen 4.

MapameTp 3HaveHune KommeHTapun
BnokupoBaHa Oa ABapuiiHas curHanusaumsa 6nokmpyeTtcs, ecnu
Broknposka aBapuu npu BKMoYeHnn npubdopa TemnepaTypa cpasy
1 o Temneparype OKa3blBaeTCA B aBapUMHOM 30HE.
Nnpwn BKINOYEeHUN
npn6opa HeT CurHanusauma cpabotaeT npu NOBTOPHOM
nonagaHum B 30HYy aBapum
PunbTp Ot 1 po 250 CurHanusauma BkIitoMaeTcs, ecnv aBapus
CeK COXpPaHseTCA B TevYeHne 3agaHHOro BpeMeHu
OGpbIB Oa CurHanusauma obpbiBa gaT4ymka BKIKOYEHA
AaTymka
HeT CurHanusauma obpbiBa gaTymka He
Ncnonb3yeTcs
OGpbIB Aa CurHanusaums no obpbIBYy KOHTYpa
KOHTYypa perynmpoBaHuns BKINOYEHa
HeT CwurHanusauma no obpbIBy KOHTYpa
perynmupoBaHuns He UCosib3yeTcs
Bbixoa Bknwoyvatb
OtknroyaTtb | [Npu HacTynneHun aBapun BbIXo4

OTKITHOHaeTCAH

Mpun BbIOOPE pexnma paboTbl aBapUNHOro Bbixoda, obpaTute BHUMaHUE, YTO TEPMUH
«BbIXO[, BKIo4aeTca» Ons pene obo3HayaeT, 4YTo Ha OOMOTKYy pene nopaércs
HanpsbkeHne (napameTp «Bbixog» paBeH «BKMOYaTb»). Takum obpasom, npwu
aBapuMM HoOpMarbHO Pa3OMKHYTble KOHTaKTbl 3aMbIKalOTCsl, HOPMarnbHO 3aMKHYTbIE

pa3MbIKalOTCS.
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Mpu ncnonb3oBaHMK pexmnma BbiXxOAa «OTKAKYaTb» Ha 0OMOTKY perne cpasy nocre
BKITOYEHNs1 Nnpubopa nogaétcsa HanpsikeHue. MNpu HACTynneHMn ycnoBust aBapum — C
KaTyLWKN perne HanpsbkeHne CcHumaeTcsi. [lpu 3TOM HOpManbHO pPa3OMKHYTble
KOHTaKTbl pa3MblKatoTCsl, HOPMasibHO 3aMKHYTbIE 3aMbIKalOTCS.

OAns Toro, 4YTobObl M3-3a CnyYalHbIX OWWOOK M3MEPEHUs, BbI3BaHHbIX, Hanpumep,
SNEeKTpoOMarHMTHbIMU Momexamu, He cpaboTana aBapuilHasi curHanusauusi, MOXHO
BKITIOUUTb 3aepXKKy U 3adaTb ructepesnc aBapuu. CurHanmsaums BKIHOYUTCH, eCcnu
yCIOBME aBapum BbINOMHAETCSA B TEYEHME 3aJaHHOro NoMb30BaTEeNeM BPEMEHM.
BnoknpoBka curHanusauum no U3MEPEHHOMY 3HAYeHWo OelCcCTBYeT Npu NepBoM
BKITIOYEHUN npubopa, korga TemrepaTtypa MOXeT cpasy okasaTbCsl B aBapUMHOM
30HeE.

HacTpoika napameTpoB KOHTPOSISA HE3AMKHYTOCTU KOHTYypa
perynupoBaHus

«KoHTponb 1 06p.kKOHT.». FNaBa 3. Paspgen 7.

Ecnn B HacTpomkax nepBoro npoduns aBapuUHOM CcuUrHanmsaumm 3agaHo
«Ob6pbiB KOHTYpa: [a», To ByaeT OCyLLEeCTBATLCA KOHTPOSb HEUCNPABHOCTN KOHTYpa
perynupoBaHus.

OTta yHKUMA npegHasHadeHa Ans KOHTPOSsS HEeWCNpaBHOCTM BCEro KOHTypa
perynupoBaHns — OT OaTyuka TemnepaTypbl A0 HarpeBaTens. NpuHuMn gencTeus
OCHOBaH Ha M3MepeHMn TEMNIOBOro OTKMNMKA KOHTypa perynupoBaHus. Ecnun npmnbop
BbldaeT KOMaHAy Ha YyBennyeHMe MOLWHOCTU Ha HarpeBaTtene, u3MmepsieMas
TemnepaTypa OoOfkHa noBblwaTbecs. Ecnv oxugaemMoro noBbilLEHUS TemnepaTypbl
HEeT, 3HAYUT, KOHTYP PerynupoBaHus HapylleH. MpuYMHbl HapyLLIEHUS KOHTYypa MOryT
OblTb pa3HbIMU, HanpMMep: KOPOTKOE 3aMblkaHMe B TepMonape Unu yanuHUTENbHbIX
npoBogax, AaTymK TemnepaTypbl He HAaXo4UTCs B Neyn, He paboTaeT Bbixod npmnbopa,
HencnpaBeH CWUINOBOW TUPUCTOPHbIN OMOK wunM nyckaTenb, 0OpbIB MoABOASALLMX
CUNOBbIX MPOBOAOB, HeEUcnpaBeH HarpeBaTenb. [pnbop He MOXET ykasaTb MPUYMHY,
HO MOXET BblflaTb aBapuUiHbIA CUrHAN Ha AOMNONHUTENbHbIN BbIXOA.

XapakTepHoe BpeMsi onpeaeneHns npubopoM HEeUCNpPaBHOCTU KOHTypa MOXET ObiTb
3a4aHo Nnonb3oBaTeneMm.

Ecnu 3agaH aBTOMaTU4e€CKUM KOHTPOSfb HE3aMKHYTOCTU KOHTypa, TO M3MEHeHue
N3MEPEHHOrO 3HAYEHUS U BPEMS, 3a KOTOPOE 3TO U3MEHEeHMe npousoLusno, 6epytca
aBTOMaTUYECKN, UCXOOS N3 HACTPOEK perynmpoBaHus.

MoXHO 3agjaTb PYYHOM peEXUM KOHTPONA HE3aMKHYTOCTU KOHTypa. Torga
Heobxogumo 3agatb «Bpemsi» (BpemMss OTKNMKa), 3a KOTOpoOe M3MepeHHas

TemnepaTypa OOMKHa U3MEHUTLCS Ha 3adaHHy BeNUYMHYy «Ax». [laHHble BENUYMHbI
MOryT ObITb HaOeHbl SKkcnepuMeHTanbHo. Ecnn nponcxoasaT noxHble cpabaTbiBaHUS,
BPeMS crieqyeT yBENUYUTb.
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MapameTp 3HayeHne KommeHTapun

Bpemsa oTknuka Ot 1 cekyHAbl Bpemsa oTknuka KoHTypa
[o 100 muHyT, perynupoBaHus

N3meHeHMne OT1 0,1 oo 1000 °C, BennynHa nameHeHus no

Temnepartypsbl (A) TemMmneparype

B OCHOBHOM peXxume WHAMKALUUM «TEKCT» cTpoka «!O6pbIB KOHTypa» MuraeTt npwu
cpabaTtbiBaHUM  cUTHanuM3auuMM O  HEWUCNpPaBHOCTU  KOHTypa  pPerynmMpoBaHus
He3aBUCMMO OT BbliGopa aBapuUMHOIo BbIXoda.

maBa 4. U3amepeHune

OToGpaxeHue Temnepartypbl

«PaspelwieHue t°». 'naBa 4. Pasgen 1.

MapameTp 3Ha4YeHue KommeHTapum
PaspeweHue 1°C PaspelueHne 1°C
0,1°C Paspewenne 0,1°C

B atom pasgene Bbl mMoxeTe BblOpaTb paspelueHne OTobpaXkeHusi U3MepeHHOM
TemMnepaTypbl 1 YCTaBKM perynupoBaHmnsa Ha gucnnee npubopa.

Bbibop paspelleHns BnnaeT TOMbKO Ha OToBpaXkeHne U3MepeHHOM TemnepaTypbl.
BHyTpeHHee paspelueHne aHanoro-undpoBoro npeobpasoBaHus BCerga BbICOKOE.

MacwTabupyemasa nHaMkauus

FnaBa 4. Pa3sgen 2.

Mpn noaoknYeHn OaTYNKOB C BbIXOAOM MO
TOKY MMM MO HaNPSHKEHUIO NPUBOP MOXET rmcona |
nepecynTatb 3HA4YeHME HanpsbkeHus Ha
BXOAEe B 3HAYEeHME U3MEPAEMOWN BESTMYMHDI. T2
MepecyéT (MacwTabupoBaHMe) nNpPOU3BO-
OUTCA NO JMHENHOW, KBadpaTU4HOM wUnn
3aBMCMMOCTM U C U3BNEYEHNEM KBaApPaTHOro

KOpHA ONns BXoda. JIMHna 3agaétcsa  OByMS bk i

ToYKaMMm. : ,
[Jatynkm C  YyHUPUUMPOBAHHBLIM TOKOBbIM “!’ ”5_' onnHo;ﬁ
BbixogoMm 4...20 MA nogksitodaloTca K Bxoay = HE curnan

npubopa yepes WyHT 2 Om.

Ecnn Bbl  nonb3yetecb  U3MepUTENbHbIM  BXOAOM, HACTpOMB  €ro  Kak
MacLITabnpyeMbliii, TO BbIOpaB 3TOT NYHKT, Bbl NoNagaeTe B NOAMEH!O:

B napametpe «MHavkaumsiy  3agaeTcs No3vUMs OECATUYHON TOYKM UM eAUHULbI
N3MepeHms.

C nomowbio AaHHOM YHKUMM npubopa MOXHO CKOHdUrypmpoBatb npubop Kak
BONbTMETP, aMnepMmeTp, pacxogomep v ap.
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KomneHcauusa TemMnepartypbl XornoAHOro cnas Tepmonapbl

MnaBa 4. Pa3pen 3.

MapameTp 3HayeHne KommeHTapum

KomneHcauusn PyuHasn PyyHas ycTaHoBKa Temneparypbl
Temnepartypbl XOnoAHoro cnas

XOJNTO4HOro ABTO ABTOMaTH4YeCcKasa KOMMeHcauus

cnas TemnepaTypbl XONO4HOMo cnas

Tepmonapel Het KomneHcaumns oTknoyeHa

T o1 -50°C po 30°C TemnepaTtypa X0NnoAgHOro cnasi nNpyu pyyYyHomn
Temnepatypa yCTaHOBKe

X0J104HOro crnas

Mpn namepeHun TemnepaTypbl C MNOMOLWLID Tepmonapbl Npubop aBTOMaTUYECKK
y4ynTbiBaeT TeMnepartypy XonoaHoro cnasi.

KoMmneHcauuto TemnepaTypbl XONOOHOrO crnas HeobxoauMo OTKNKYUTbL Ha BpeMms
npoBeaeHNa MeTporormyeckon nosepku. lNpu aToM TemnepaTypa XOnogHOro cnas
npuHumaeTtca 3a 0°C.
B HekoTOpbIX cnyyasix 3HavyeHne TemMnepaTypbl XonogHoro cnaga Tpebyetcsa 3agasatb
BPYYHYIO, Hanpumep, Korga XoJSfiogHble crnav nomMelleHbl B cpefy C W3BECTHOM
TemnepaTypon. ATo MoxeT bbiTb Taowun neq (0°C) unn konogka XonoAHbIX chaes,
TemnepaTtypa KOTOpOW KOHTponupyeTcd. B aTom crnyvae crnefyet BblOpaTb pexum
PYYHOM YCTAHOBKM U 3aaTb TeMnepaTypy XO0nogHOoro cnasi.

LUundpoBon cpunbtp
MnaBsa 4. Pa3pen 4.
MNapameTp 3HayeHune KommeHTapuu
PunbTpaumnn Het LindppoBon donnbTp MaMepeHnmn oTKITHOYEH
I POUNbTPYHOTCA OANHOYHbIE «BbIGPOCHI»
N3MEPEHHbIX 3HAYEHNIN, BO3HUKAOLIME B
pesyrnbTaTte 3fIeKTPOMarHUTHbIX NOMeEX
I TeKkywmnm 3Ha4eHneM U3aMepPEHHON BENMUYNHDI
BepeTca cpeaHee 3HadYeHMe 3a 3a4aHHoe
Bpems
FmybuHa Ot 1 no 10 cexyHn | BpeMmsi counbTpauun. 3agaetcs NpubnmKeHHo,
Bpema cynTasd O4vH UMKIT U3MEPEHNN PaBHbIM
dounnbTpaunm 0,5 cekyHq

Mpubop ocHalleH uUnPPOoBbIM MUABLTPOM AN YMEHbLeHUd ownboK M3MepeHus,
BbI3BaHHbIX WHAOYCTpMarnbHbIMW nomMexamu. OunbTp CHWXaeT CKOPOCTb OTKIIMKa
npubopa Ha U3MeHeHne TemnepaTypbl.
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KoppekTupoBKa nokasaHuMi gaT4yumka

«MonpaBka namepeHun». Fnasa 4. Pasgen 5.

MNapameTp 3HaueHne KommeHTapun
Koapdpuument a | O1-99,9°C o 300°C | Cosur xapakTepucTukM B rpagycax
OT1-0.999 no 0.999 KoadppuumeHT, 3agatommn nonpasky
KoadhdumumeHT b K HaKrnoHy rpagympoBOYHOM
XapaKTepPUCTUKN

OyHKUMA BBEAEHMSA MONPaBKN K n3aMepeHnam. Hanpumep, no TeEXHUYECKUM MPpUYnHaMm
AaTtynmk  TemnepaTtypbl He MOXeT OblTb YCTaHOBfeH B 3adaHHOW Touke, a
npeaBapuUTesibHble N3MepeHnsa rnokasanu, YTo B TOW TOYKe, rae AaTymK yCTaHOBIIEH,
Temnepartypa otnmdaetcsa Ha 50°C. 3ta dyHKUMS NO3BONSET BBOAUTb MOMNpPaBKy
Buaa: T = Tusm+a+b-Tusm, roe T — vHoMumMpyemoe M3MepeHHoe 3HaveHue, Tu3sm —
namepeHHoe npmbopomM 3HaA4YeHue, a— COBUI XapakKTEpPUCTUKM B eauHuuax

namepenus, b — koapduumneHT, 3agaroLwuii nornpaeky K HaKroHy rpagyvpoBOYHOM
xapakrepuctukm (Hanpumep, b = 0, 002 cooTBeTcTBYeT monpaske B 2 rpagyca Ha
kaxxgble 1000 rpagycoB U3MepeHHON TemMnepaTypsbl).

Pexxum noactpounku r0

MnaBsa 4. Pa3pen 6.

OTOT pasgen Hy>XeH B TOM criydae, ecnu Bbl nogknioymnm TepmMoconpoTUBIEHNE U He
3HaeTe ero conpotmsenenne npu 0°C. lNomecTnte TepmoconpoTuBNeEHUE B cpeay,
TemnepaTtypa KOTOpPOW U3MepsieTCa TepMOMETpPoM. WM3MeHsss kHonkamu V. n A
3HayeHue conpoTmerieHus, [obenTecb NpaBUMbHbIX MOKa3aHUN TemnepaTypbl
coBnagarLmx ¢ TEpMOMETPOM.

NnaBsa 5. Taumep

HacTtpoiika napameTpoB Tamepa

«Taumep». 'maBa 5. Pazagen 1.

DyHKUNA «TarMep» CRAyXUT Ona peanu3auuu Tanmmepa obpaTtHoro otcdeTa. [lo
NcTedeHUn BpeMeHu cpabaTbiBaeT BbIOpaHHbIM MNonb3oBaTenem Bbixod. Bpewms
oTcyeTa TarMepa ycTaHaBMBaeTCs Nofb3oBaTeNeM.

NapameTp 3HayeHune KommeHTapuu

Twvn Het Tanmep He ncnonb3yeTcsd

Tvn Tanmepa PyuHomn 3anyck Tammepa  BpydHyw. [lo
OKOHYaHUM OTcYeTa BKIKYUTCS BbIXOA
Tanmepa
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ABTO ABTOMAaTU4YeCKMN 3anyck Tanmepa Mo

AOCTWMXXEHUN YCTaBKU PerynnpoBaHust.
[0 OKOH4YaHMM OTCcYeTa BKMNKOYMUTCS
BbIXO4 Tanmepa

Bpewms Ot 0 po 96 yacos Bpemsa obpatHoro otcyeta Tanmepa

AT Ot 0,1°C po 200°C Tanmep 3anycTuTcs, He JocTuras

Mopor sanycka yCTaBKM Ha BenuuuHy nopora AT

Tanmepa

Bbixop Bknovatb Mo OKOHYaHWK OoTCcYeTa BbIXOA

Pexxum paboThl BKIKOYaeTcs

BbIxoda ans

Tanmepa OTkniovaTtb Bbixoq OTKM04aeTca No uCTe4eHum
BPEMEHMU

Kak paboTtaTtb ¢ Taumepom

B pasgene «Tanmep» Boibepute pexum paboTtbl Tanmepa. Boixoa Tanmepa, KOTOpbIn
cpaboTaeT NoO OKOH4YaHMIO OTCYETa, ycTaHaBnuBaeTcsa B [hase 1, Pasgene 2. lNpu
HEOOXOAUMOCTM HACTPOUTE OcTarnbHble napameTpbl. BepHUTECH B OCHOBHOMN pPEXUM
paboThbl.

3anyck Tanmepa Bpy4Hyro

B ocHOBHOM pexume paboTbl, HaXXMuTe KHonky O Ansg Toro, 4ToObl 3anycTuTb
Tanmep. B BepxHeM none akpaHa oTobpasnTca BpeMs TauMmepa U HadHeTCs oTcyeT
BpeMeHU. 1o okoH4YaHuM oTcyeTa cpaboTaeT BbiOpaHHbIN BbIXOA,.

[ns Toro, YTobbl BEIKNIOYMTL TAaMEP U BbIXOA TaMepa, HaXXMUTE KHonky O.

ABTOMaTU4Ye€CKMM 3anNyCK TanmMmepa

Haxmnte kHonky O anga Toro, 4tobbl akTMBMpoBaTb Tammep. B BepxHen cTpouke
3KpaHa nosiBUTCA BpemMsi obpaTHOro oTcyeTa TanvMepa U CTpefika BBEPX/BHUS.
CTpenkon ykasbiBaeTCsl CBEPXY WM CHU3Y OOJSMKHO NOAOUTU M3MEPEHHOE 3HavYeHne K
ycTaBKke perynmpoBaHus.

Bpems Taiimepa =TEPMOAAT

~—
T~

&[4 01:05:20 16.02.12
11:09:45

105 °C  #
SP= 100°C ¢
MotHocTb 70%

Korga Temnepatypa AOCTUIHET YCTaBKW, Ha4YHeTcsl oTcyeT BpeMeHu. 1o okoHYaHun
oTcyeTa cpaboTaeT BblOpaHHbIA Bbixod. [Onsi TOro, YToObl BbLIKMIOYUTL Tanmep U
BbIXO[ TariMepa, HaxXMuTe KHonky O.
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naBa 6. YnpaBneHue 3reKTpo3anBUKKON

TepmopaT-16ES5 moxeT umcnonb3oBaTtbCA ONA ynpaBreHUA SSeKTPO3aaBUXKKOM Mo
TPEXMO3ULMOHHOMY  3aKOHY  perynupoBaHuda. PerynupoBaHue Takoro Tuna
npon3BoauUTCA C nomowbio AByx pene. OgHo pene (Bbixog P1) 3ambikaeT uernb
AMTaHNA 3nekTpoasuraTend, OTBeYallWy 3a OTKpbITUe 3aaBuxkn. OTKpbITME
3a4BWXKKM yBENUYMBaET MNOTOK TEMNSIOHOCUTENS, 4YTO BrieveT 3a cobon yBenuyeHue
TemnepaTtypsbl. [lpyroe pene (Bbixod P2) 3aMblkaeT Lenb NuTaHna aneKkTpoaBuraTens,
OTBEYaloLy 3a 3aKpblTUe 3aABWKKW. OTO YMeHbLUaeT MOTOK TEenfnoHOCUTENS WU
NOHWXaeT TeMnepaTypy.

Bkntounte TpexnosnunoHHoe perynmposaHue B [naese 6, Pasgen 1.

B ocHoBHOM pexume paboTbl BMECTO BbIBOAUMMOIO 3HayeHUs MOLLHOCTM byaeT
oToBpakaTbCA Mpouecc yrnpaBfieHUS 3ANEKTPO3aLBMKKON: «3aKpbITUE», «OTKPbITUEY,
«oxmgaHue». To ectb npnbop NMBO 3akpbiBaeT, NMMOO OTKPbIBAeT 3acriOHKY, nnbo
Haxo4UTCS B peXnumMme OXuaaHus.

NMapameTpbl TPEXNO3NLUOHHOIO perynmMpoBaHus

MnaBsa 2. Pa3pen 4.

[Mocne BKMOYEHUSA TPEXMO3NLMOHHOIO PEryrnnMpoBaHns NOSBUTCS 3TOT pasaen.
3aeck 3agatoTcsa napameTpbl PerynmpoBaHmst aNeKTPOo3aaBMKKON.

MNapameTp 3HayeHne KommeHTapum
OT1Knuk Ot 00. mnH 01. cek | Bpemsa mexay ynpasnsitoLmnmm

A0 99.MUH 59. ceK | ymnynbcamm (Bpemsi TENMOBOro OTKMUKA)
A= 0,1°C po 250°C | 30Ha HeYyBCTBUTENBHOCTHU
KoadcpmumeHThl Kp | TMponopunoHanbHbI KOS ULNEHT

OT1 0,1 pno 999,9
Kd | OuddepeHumanbHbin KOIPDULMEHT

OT1 0 po 9999 cek
OnutenbHOCTbL Max | Hambonbwaga anvrenbHOCTb MMMNynbeca
uMnyrnbca (He gofmKkHa npeBblWaTbh BpeMs
ABWXEHUS 3aABWXKN OT OQHOMO KpanHero
NOJIOXXEHUA A0 APYroro)
Min | HaumeHbluas ANUTENbHOCTb MMNYNbCca

MepBbIM NapamMeTp, HeoBXOAMMbIN ANS HACTPOMKWN PErynupyroLLlero MexaHmama — 910
A - 30Ha He4yBCTBUTENbLHOCTU. ECnn mamepeHHaa TemnepaTypa oTfiM4aeTcd OT
3afjaHHON MeHee, YeM Ha BeNUYMHY 30Hbl HEYYBCTBUTENbLHOCTU, perynupoBaHue He
npoucxogut — oba pene BblKMOYEHbl. BTopon napameTp, Heobxoaumbln  AOns
HaCTPOMKM - NpornopumoHanbHbin kKoapduuneHT Kp. lNpu Harpese nnn oxnaxgeHun
COOTBETCTBYKOLLEE pene 3amblkaeTCsad Ha BpeMms, 3aBucdllee OT pPasHOCTU
TemMnepaTtyp Mexgy YCTaBkOM U U3MEPEHHbIM 3HadYeHnem TemrnepaTtypsbl.
lMNponopunoHansHbIN KoadopunumeHT Kp aBnaeTcs KoadbpurumMeHToM
NPONOPLNOHANbLHOCTM MEXOy ANMMTENbHOCTLIO YNpaBnsoWwmx MMNysbCcoB (BpemMs, Ha
KOTOpPOE 3aMblkaeTcs perne) u pasHocTbio Temnepatyp. OH uMmeeT pa3MepHOCTb
[cekyHpa/°C]l. Ero BenuMuMHa — 9TO  ANIMTENBHOCTb  UMMYyMbCa, KoTopas
NpeanonoXMTenbHO Heobxoanma Ana USMEHEHUS TeMnepaTypbl HAa OaWH rpaayc.
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Tpetn napametp Kd - agunddepeHumanbHbin kodddUUMEHT. [OnnTenbHOCTb
ynpasnanLWLnMX UMMNYNbCOB JOMMKHA 3aBUCETb OT CKOPOCTU U3MEHEHUSA TeMnepaTypbl C
obpaTHbIM 3HakoM, 4YTOObI NPEenaTCTBOBaTb PE3KUM U3MEHEHUSM TemnepaTypsbl
obbekta. Yem ObiCcTpee ocTbiBaeT 06bekT, Tem 6onblwe npubop OTKpbIBAET
3a4BWXKKY, yBenuuuBasa noctynneHne Tenna. W HaobopoT, ecnn TemnepaTtypa
BO3pacTaeT cnuwkom ObicTpo, npubop HayMHaeT nMpPUKPbIBaTb  3aBUXKY.
AudpdepeHumanbHbin - KO3 PUUMEHT 3ajaeTca B CekyHgax U gBrigeTcd
KO3(hpULUMEeHTOM NMPONoOpPLNOHASTIbHOCTU MEXOY CKOPOCTbIO M3MEHEHUA TeMnepaTypbl
N OXngaeMmoun BeNMYMHOW KOMMEHcauum 3Toro U3SMeHeHns.

AnnTenbHOCTb yrnpasnsaloWwmxX UMMYIIbCOB BblYMUCAETCS Mo hopmyne:

dT
Bpems umnynbca = KP x AT—KdXE
MapameTp OTKAMK — 3TO BpeMsA TENnoBOro OTKAMKA cuUcTeMbl. [1pomexyTok

BPEMEHN MeXAy YnpaBnsoWnMMM NMNynbcaMn onpeaenseTcs BpeMeHeM TEnyoBoro
OTKNuKa cuctembl. 1o cyTn, 3TO BPEMEHHOW WHTepBar, 3a KOTOPbIA WU3MEHUTCS
Temnepatypa CUCTEeMbl, BCMeACTBME W3MEHEHUS TMONOXEeHUs 3aaBWKKU. OTKAUK
MOXEeT OblTb OnpeaeneH 3KCnepuMeHTanbHO U AOMKEH ObiTb 3a4aH NpU HaCTPOWKe
npubopa. MNpeaycMoTpeHa BO3MOXHOCTb OrpaHUYeHust ANUTENbHOCTM YNpaBnsaoLWmnX
MMNYNbCOB AN yvyeTa NdTOB 3aABMXKKN.

naBa 7. IuCKpeTHbIN BXOpA,

HacTpounka aguckpeTHoro Bxoaa

MnmaBa 7. Paspgen 1.

3HaveHune KommeHTapun

HeT

KHonka: cTtapTt 3anyck perynmpoBaHusi BHELLHEW KHOMKOW

KHonka: 3anyck/ocTaHOBKa perynupoBaHusi BHELLHEN KHOMKOM
ctapTt/crTon

Tymbnep: 3anyck/ocTaHoBKa perynmpoBaHusi BHELLHUM TyMbrepom
ctapt/crTon

Tymb6nep: 3anyck/pexxum naysbl perynmpoBaHnsa BHELLHUM
cTtapTt / nay3a Tymbriepom

,D.MCerTHbIIZ BXOA4 UcnosibdyeTtcd A4 NogKImio4YeHnd BHELUHEN KHOMKU UInn TyM6nepa.

BeibepuTte noagkntovyaemoe yCTPOMUCTBO U €ro HazHavyeHne.
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naBa 9. [laTta. Bpems
Hactponka gaTtbl U BpeMeHu
«4Yacbl n kKaneHpgapby». nasa 9. Paspgen 1.
MapameTp 3HayeHne KommeHTapum
Nop o 2099 | 'op
Mecsau AxBapb - Jekabpb | Mecay,
deHb Ot 1 po 31 | eHb
Yacsl OT1 0 po 23 | Yachl
MuHyTbI OT1 0 0o 59 | MUHyThI
JleTHee/3anumHee [a | ABTomaTtnyecknm nepexon Ha
Bpems neTtHee/3anMHee Bpem4
Het | Nepexon Ha neTHee/3anMHee BpeMSI He
ocyLecTBnseTcs

YctaHoBUTe oaTy v Bpems Ansi NpaBunbHOM paboThl apXxumBa.

Mmasa 10. ApxuB

Mepuoabl apxmuBa

Mhasa 10. Pasgen 1.

YcTtaHoBUTE NepMoanyHOCTb 3anucu B apxuB. lNMepuoa 3anucn MoxeT ObiTb 3agaH B
npeaenax ot 1 cekyHabl Ao 1 yaca. Bpemsi HenpepbIiBHOW 3anncu B apxme 3aBUCKT OT
nepuoaa 3anucu 1 cocTaBnsieT:

nepuog 3annucn 2 cekyHabl — BpeMs 3anuncu - 24 cyTok
nepwvog 3anucu 10 cekyHA — BpeMms 3anucu — 4 mecsua
nepvog 3anucu 1 MuHyTa — Bpems 3anucu — 2 roga

nepvog 3anucu 1 4yac — BpeMms 3anucn — 6onee 100 net

[aHHble B apxmBe 06pa3yloT KombLEeBon 6ydep, To ecTb AaHHble 3amnoNHAKT apXuB
OT Hayana [Oo0 KOHLa, a rnocre 3anofiHeHUs apxuBa BHOBb 3amnucbiBalOTCA cHa4vana,
cTupas cTtapble. Takum obpasom, B npubope Bce BpeMs umeeTcs MHdopmaumsa Mo
rpadouky TemnepaTtypbl 3a nocneaHnii Nnepnoa BpeMeHu.

ABapuiHbIA Nepuog ycTaHaBnMBaeT NepuUoAuYHOCTbL 3anncu B apxuB Npu aBapum
noodoro Tuna.
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KoHdurypaums apxuBa

Mnasa 10. Pa3pen 2.

MoMmnmMo namepeHHoro 3HadeHus (T) B apxmB MOXHO 3anucbiBaTb TeKyLlee 3HayYeHune
ycTaBknm perynupoBaHna (SP) wn  3HayeHne BbiBOguUMoW  mowHoctn  (P).
MepnogMyHOCTL Yy BCEX BENUYMH — ofgHa M Ta xe. Ho ¢ yBenuyeHnem pasmepa
apXVBHOW 3anncu eMKOCTb apxmMBa YMeHbLUMUTCA. T.e. ecrnn 3anucbiBaTb B apxXmB BCe
TPW BESNMYNHBI, TO HanborsbLUee YMCo 3anucen B apxmee coctaBuT okosno 300 Tbicau.

Kak npocMoTpeTb apxvB Ha gucnrnee npubopa

BepHuTecb B OCHOBHOW pexum paboTbl npubopa. Ybeautecb, 4TO BblbpaH pexunm
«rpadpuk». KHonkamn V n A gBurante rpaduk no oCcM BpeMeHU A0 HYXXHOW AaThbl.
Ob6paTtnte BHUMaHME, AaHHble N3 apXmBa MOXHO TOMNbKO NpocMaTpuBaTtb, UBMEHUTb
NX HEBO3MOXHO.

MnaBa 11. Npaduk

Hactponka napameTtpoB rpacdmka

Mnasa 11. Paspen 1.

MNapameTp 3Ha4veHne KommeHTapum

BpemeHHOEe OKHO OT1 5 MmuH go 240 | LWupuHa okHa rpacduka rno ocu gatbl U
4acoB | BpEMEHM

BpemeHHOM caBur OT1 5 MnH go 240 | BpemeHHOM nHTEpBar, Ha KOTOpbI
YacoB | rpaduk capuraeTcsi BNpaso U BEBO
NPy HaXXaTum Ha KHONKN V 1 A

Ocb Y ABTO, ['paHuubl | HacTpouka rpaHul ocn Y:
ABTOMAaTUYECKM UNN BPYYHYIO
Bug [[opn3oHTanbHbIN, | Bua rpaduka

BepTukanbHbIN
CeTka | HaHeceHue ceTku Ha rpadumk
Hagonucu | HaHeceHne Hagnucen Ha rpadomk

BbibepuTte napameTpbl oTobpaxeHus rpadmka Ha akpaHe npubopa.

naBa 12. CeTeBble HAaCTPOMKM npubopa

HacTtpouka nHrepcenca

«RS-485/RS-232». 'maBa 12. Paspen 1.

MNapameTp 3HayeHus KommeHTapum

Appec Ot 1 po 255 | CeTteBou agpec npubopa

CkopocTb OT1 9600 | CkopocTb 0bMeHa nHdopmaumnen
0o 115200 | no RS485. 3apgaetcsa B but/cek
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MpoTokon Modbus-ASCII | NpoTtokon o6meHa Modbus ASCII
Modbus-RTU | MNpoTtokon o6meHa Modbus RTU

[aHHbIe 7 onTt
8 ouT

YeTHOCTL Her
HeuveTHas

YeTHan

CtonoBbIX 1 6uT

2 6uta | B kagpe 2 cTonoBbIX buTa

naBa 15. Bo3Bpart K HacTporukam no yMmosnyaHuio

BosspaT K HaCTpOﬁKaM no ymosn4daHuiro

«3Ha4yeHua no ymon4yaHuioy. Nmasa 15. Paspen 1.

30ecb BO3MOXHO YCTaHOBUTbL 3HAYEHUs BCEX MapameTpoB NMpubopa B 3HAYEHMS MO
YMOJT4aHuIo.

Ecnu B nepBon CTpoke Ha CTpaHULe HacTpoukm BbibpaHo «3aeodckue», TO
yCTaHaBNMBalOTCA 3aBOACKME YMOM4YaHus (Camble pacnpocTpaHeHHble). Ecnu
BblbpaHo — «Mou npogunb», TO YCTaHaBMMBAKOTCA YMOSYaHUS, 3adaHHble B
TPETbEM W YeTBEPTOM YpPOBHE [OCTyna 4epe3 NyHKT MeHi «Co3damb mou
npoghusib» N COOTBETCTBYHOLLIEE COODLLEHNE:

YcTaHoBKa W MNpoBepKa MpaBUMbHOCTU YCTAHOBKM YMOJIYaHUW MNpPOU3BOAUTCS
Ha)kaTueM 3KPaHHbIX KHOMOK « YcmaHoeumb» n «[Ipoeepumb» COOTBETCTBEHHO.

OrpaHuyeHue gocTtyna K napameTpam HaCTPOUKU

B ocHOBHOM pexunme paboTbl, HAXMUTE U yaepxmpamte kHonky O B TeyeHue Bonee
10 cekyHn. Ha wHaukatope nosiBUTCA Hagnucb «YpoBeHb poctyna». Bobibepute
OAVH 13 TPEX BapUaHTOB C MOMOLLIbIO KHOMOK V nnn A n Haxmute O:

YpoBeHb goctyna =0 3anpeuwleHbl Nobblie U3MeHeHns

YpoBeHb goctyna =1 OTKpbITO MEHIO BLICTPOro AoCTyna.

YpoBeHb goctyna =2 [1oCcTyn He orpaHu4eH.

25



YcTaHoOBKa U nogknioveHue npuodopa

| MoHTax npnb6opa |

Mpubop npeaHasHayeH AONs WKWTOBOrO MoHTaxa. [lpubop kpenmnTtca K WKUTy C
NOMOLLLIO ABYX KperneXHbIX CKob, BXOAALMX B KOMMSIEKT nocTtaBkn. Pasmepbl Bbipesa
B LWMUTE ANA MOHTa)a 92x92 MmMm.

Cnenyet obpaTuTb BHMMaHME Ha paboudyto TemnepaTypy B WwKady, oHa He OOoSKHa
npesbiwaTtb 40°C.

Mpu noakntovyeHun npubopa K CeTM PEKOMEHAYEM YCTaHOBUTb MpeaoxpaHuTenb U
BHELWHWN Tymbnep onsa BknoYeHus npudopa.

MopkniovyeHue faT4YUKOB TemMnepaTtypbl

[na obecnevyeHnsa HagexxHon paboTbl Nnpubopa, crneagyet obpaTtnTe ocoboe BHUMaHNe
Ha MOHTa) MPOBOAOB OT AATUYMKOB TEMMNEpPATYPHLI.

1. MNpoBoga OT gaTyMKOB TemnepaTypbl OOSMKHbI MMETb XOPOLUYH 3SIEKTPUYECKYHO
N30NALUMIO MU HM B KOEM CIiydae He [ornyckaTb OSNIEKTPUYECKUX YyTedek Mexay
npoBo4aMun 1 Ha 3eMnio 1, Tem bonee, nonagaHus dasbl Ha Bxog npubopa.

2. NMpoBoga OT 4aTYMKOB AOSMKHbI ObITb MPOMNOXEHBI HA MakCUManbHOM yAaneHun oT
MOLLHbIX CUMOBbIX Kabenew, BO BCAKOM Crlydae, OHW He [OOJKHbl KpenuTbCs K
cunoBbiM kabenam M He AOO0MKHblI ObiTb MPONOXEHbI B OAHOM KOpoOe C CUMNOBbIMU
kabenamu.

3. lpoBoaga OT AaTYMKOB OOSMKHbI UMETb MUHMMANbHO BO3MOXHYO OSNHY.

NogkntoyeHne Tepmonapbl. Tepmonapy crnegyetr noAknwoyatb K npubopy c
NOMOLLbLIO YASIMHUTENBbHbBIX TEPMOMAaPHbLIX NPOBOLAOB. YONUHUTENbHbIE TepMOnapHbIe
npoBoda AOMKHbl BbiTb W3rOTOBMNEHbI M3 TeX Xe MaTtepuanos, YTO M Tepmornapa.
Hanpumep, ogHa xwuna u3 xpomens, BTopas u3 anwomens ansa Tepmonapbl  XA.
MogkntovaTb yonuHUTENbHbIE NpoOBOA4A K TepMonape cneayer ¢ y4ETOM MONAPHOCTU
(Xxpomenb kK xpomento, antomernb K anomento ans XA). MNogknioyatbe TepMonapy unm
TepMonapHble npoBoda K npubopy cregyer Takke € YY4€TOM  MOSIIPHOCTM.
TemnepaTypa «xonogHblx criaeB» B npubope Tepmopar uU3MepsAeTcs Ha KNeMMHOW
KONogKke N aBTOMaTUYECKN YYUTbIBAETCS MPU BbIYUCIIEHUN TeMNepaTypsbl.

Ecnn y Bac BO3HUKIIM COMHEHUS B NpaBuIibHOCTU paboTbl Nnpnbopa nnn ncnpaBHOCTMU
TepMonapbl Mbl pEKOMEHAYEM AS1 MPOBEPKN NOrpy3anTb TEPMONapy B KUNSILLYIO BOAY.
MokasaHusa npmbopa He gormkHbl oTnuyatbea oT 100 rpagycos 6onee yem Ha 1...2
rpagyca.

Mpubopbl TepmogaT MMEKT BbICOKOE BXOAHOE  COMPOTMBMEHWE, MNO3TOMY
COMPOTMBMEHNE TEpPMONapHbIX MNPOBOAOB W UX ASIMHA HE BIUSAKOT Ha TOYHOCTb
namepenunda. OgHako, YemM Kopode TepmornapHble NpoBoAa, TEM MEHbLUE Ha HUX
3ANeKTpn4ecKne HaBOaKN.

Bo usbexaHue ucrosib308aHUsi HEernoOxXo0sawWux mepmMornapHbIX nposodos unu
HerpasusibHo20 UX MOOK/IIOYEHUS PEeKOMeHOyeM UCrofb308amb mepmoriapbl C
Hepa3beMHbIMU [posodamu Haweao  rpoussoocmea. Bbl Moxeme 3akasamb
mepmonapy ¢ nobou 0r1uHoU rnposooa.
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MogknioyeHne TepmoconpotuBneHus. K npubopy MoOXeT ObiTb NOAKIIYEHO
nIaTMHOBOE, MeQHOe UMM HUKENEeBOEe TEPMOCOMNPOTUBIIEHNE. TepMOoCONpOTUBIIEHNE
nogkrovaeTca no TpexnpoBogHOM cxeme. Bce Tpu npoBoga AOMKHblI HAXOOUTLCA B
ogHom Kabene. lMpoBoga OOMKHbI ObITb MedHble, cedyeHne He MeHee 0,5 MMm?
(monyckaetca 0,35 MM? Ans KOPOTKMX NUHWIA). MNpoBoAa AOMKHbI UMETb OfUHAKOBYIO
ANVHY 1 conpoTtueneHne. MakcmmanbHoe COnpoTUBIIEHMNE KaX4oro nposoga LOJTHKHO
ObiTb He Bonee 20 Om. lNpu cobnogeHun 3TUX YCroBUM COMPOTUBIIEHME NPOBOOOB
aBTOMaTUYECKN YYUTbIBAETCHA U HE BNUSIET HA TOYHOCTb M3MEPEHUS TEMMNepPaTypbI.

Moakn4vyeHMe OATYUKOB C TOKOBbLIM BbiXoooM. [1nd noakntoveHusa OaTyYMKOB C
TokoBbIM BbIxogom 0...20 MA nnun 4...20 MA HeobxoaMMO yCTaHOBUTb LWYHT 2 Owma.
PekomeHnayem ncnons3oatb LWyHT L2 Hawero nponssoacTtea.
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1 = 1 = = = |
[e] [e] o o
: : : O— : O :
_cn _m _m)_ _m R=20mM  |—
Tepmonapa TepMoOMETp 0...80 vB 0...40 mA AaTYmMK C YHUMLMPOBAHHBLIM
COMpOTUBMEHUS noTeHunanbHbIN TOKOBBbIV TOKOBBIM CUTHarom u
BXO[, BXO[, BHELLUHMM nuTanmem 24 B

| NoaknioyeHne NCNONMHNTENLHBLIX YCTPOWCTB |

Pene, yctaHoBrneHHoe B npubope, MOXeT KOMMYTMpoOBaTb Harpysky o 7 A npu
~ 220 B. Cnegyet NOMHUTb, YTO pecypc paboTbl KOHTAKTOB perne 3aBUCUT OT TOKa WU
TMNa Harpyskn. Hem Bblle MHOYKTUBHOCTb Harpy3kM 1M 4yem Bbllle TOK, TeM ObICTpee
N3HALIMBAIOTCA  KOHTaKTbl perie. [Ona 3awmTbl KOHTAKTOB pene napanneribHo
WHOYKTUBHOW Harpyske cneayet yctaHasnmBaTb RC-uenoykn (Tunosble 3HadeHus 0,1
MK® 1 100 Om).

Pene MOXHO wncnonb3oBaTb AfS BKMAKYEHUA HaArpy3kM C Manon WHOYKTUBHOCTLIO
(TOH, namna HakanueaHusi) MoLwHocTbo Ao 1,5 kBT.

Ans  BKMOYEHUS MOLWHOW Harpys3km OBObIYHO UCNOSb3YHTCA 9neKTPOMarHUTHbIE
nyckatenu. [lyckatensmu cnegyeT ynpaensaTb C MNoMowbk pene npubopa. He
pekoMeHOyeM yCTaHaBnvMBaTb BTOPUYHbIE pere Mexay nyckarenem n pene npubopa.
MHOYKTUBHOCTb KaTyLKM MPOMEXYTOYHbLIX perne Benvka, 3TU perne paspyllaroT
KOHTaKTbl pene npubopa 3HauuTenbHO ObiCcTpee, 4yem nyckatenu. [MapannensHo
KaTylKe nyckatensi pekomeHgyem yctaHaenmBatb RC-uenouky. [ns 3awmTbl pene
Npw aBapum pekoMeHayeM yCTaHaBMBaThb NraBkue npegoxpaHuTenu.
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CxeMbl NOAKMIOYEHUA UCNOSNTHUTENbHbIX yCTpOVICTB K BbIXoAaam npu60pa

Bbixoa “P”

PenenHbin Bbixoa.

KoHTakTbl HOpManbHO-pa3oMKHyThle - 7A, ~220 B
KoHTakTbl HopMaribHO-3aMKkHyThle - 3A, ~220 B

Harpyska N<1.5 kBt

Brixon

MogkntoveHne Harpy3ku meHee 1,5 kBT

o ,
~U Harpyska n iﬁ“b
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— PEI
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O = sz

MogknoyeHne Harpysku 6onee 1,5 kBT
C MOMOLLIbIO 3r1.-MarH. nyckarens
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S ¢PDr 1 P|:
MoakntoyeHe aBapuitHoOn SakpuiTue sapsm \[Iljl c
CUrHanmMsauum (C = &
MoaknoveHne anekTPo3aaBMKKM
Bbixog “C”

CuvmuncTopHbIv BbixoA. [peaHasHaveH Ans ynpasneHus BHELUHUM CUMUCTOPOM, TUpUCTOpamMu
unu Harpy3akon go 200 Bt. OnTonsonupoBaH, BKITOYEHNE CUMUCTOPA NPOUCXOANT
B MOMEHT npoxoxaeHus ¢asbl yepes Homb. Imakc. ~1A
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Bbixog “T”

TpaH3nCTopHBbIN Bbixod. MNpegHasHayeH ansa ynpaeneHus cunoebiMmn 6nokamm tuna Cb, MBT.
U =15B (12-20B, He cTabunuampoBaHHoe). Imakc. = 30MA
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Ons ynpaeneHnsa TpexdasHon Harpy3skom.
Cxema nogkritodeHuns “TpeyronbHuk”
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YnpaeneHue TpexdasHon Harpyskom
C NOMOLLbIO TpexdasHbIX CUITOBbIX Gr10KOB.
Cxema nogknoyeHus “3sesga ¢ HenTpanbto”

MNogkntoyeHne TpexdasHon Harpysku
Nno LEeCTUNPOBOAHON CXeme

MogknioyeHne npuéopa K KOMNbLIOTEPY
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Cxema nogknro4yeHus an60pa Cc O AHNUM CUMUCTOPHbLIM, OOHUM
TPAH3UCTOPHbLIM U ABYMHA peﬂeﬁHblMM BbiIXogaamMu
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Mepbl 6e3onacHOCTU

Mpun akcnnyaTauum npubopa OOMKHbI BbITb cobniogeHbl "lpaBuna TeXHUYECKOM
aKcnnyaTaumm af1eKTPOyCTaHOBOK noTpedbutenen U npaBuiia TEXHUKM 6e30NacHOCTU
Npu aKcnnyaTaumn anekTpoycTtaHOBOK noTpebutenen”. K MOHTaxy U obcny>XnBaHuio
npubopa gonyckatTca nuua, UMetome rpynny gonycka rno anekrpobe3onacHoCcTu He
Hke |ll. KoHTakTHble KOMogKM [OOSKHbl  OblTb  3aliulieHbl OT  criyYanHbIX
MPUKOCHOBEHUN K HUM BO BpeMmsi paboTbl. KOHTakT @D ha 3agHen cTteHke npubopa
AOmMKeH ObITb 3a3eMeH.

YcnoBus XPaHeHUA, TPaHCNOPTUPOBAHUA N YTUINTN3ALUUN

Mpubop B ynakOBOYHOW Tape [OOSMKEH XPaHUTbCA B 3aKPbITbIX MOMELLEHUAX MpwU
Temnepatype oT +5 0o 40°C n 3Ha4eHnsIX OTHOCUTENBHOW BnaxHoCcTn He bonee 80 %
npun 25°C.

Mpubop MoXeT TpaHCNOPTUPOBATLCS BCEMM BUAAMWU KPbITOrO HA3€MHOMo TpaHcnopTa
0e3 orpaHnYeHnst pacCTOAHMA N CKOPOCTU ABWXeHUA. [Npnbop He coaepXUT BpedHbIX
BELLECTB, AparouyeHHbIX MEeTanmnoB U UHbIX BELLECTB, Tpebyowmx cneunanbHbIX Mep
no yTunmsaumu.
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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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