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BBegeHue

Bnarogapum Bac 3a BbIbop perynatopa temnepatypbl Tepmoaart-16ES.

TepmogaT-16E5 npegHasHayeH ona namepeHns n perynupoBaHus Temnepartypbl.
PerynupoBaHne TemnepaTypbl OCYLLECTBASETCA NO nporpamme - rpaduky
TEeXHONOrM4yeckoro npouecca. lporpamma MOXET codepXaTb YydacTKM pocTa U
CHMXEHNS TemnepaTypbl C 3aaHHOW CKOPOCTbIO, a TakKKe ydacTKu noggepkaHus
TemMnepaTypbl B Te4eHWEe 3aJaHHOro BpeMeHW. 3arnyck nporpamm npoucxoaut n3
MEHI0 Npmbopa N No HaXkaTuro KHOMKK, MNOLKNOYEHHOW K OUCKPETHOMY BXO4Y.

Mpubop perynupyeT TemnepaTypy N0 MPONOPUMOHANbHO — WHTErpanbHO -
anddepeHumansHomy 3akoHy (MAL), AOBYXMNO3UMLMOHHOMY 3aKOHY WM MO
TPEXMO3ULMOHHOMY 3aKOHY (MPU UCMONb30BaHUN 3a4BWKKU C 3NTEKTPONPUBOLOM).

TepmogaT-16E5 nmeeT yHMBepcanbHbIN U3MEPUTENbHBLIN BXOL, OUCKPETHbBIN BXO U
yeTblpe BbIXOO4a. YHMBEPCANbHbIM BXOA4 NpedHasHadeH Aansa noAKMYeHus
TemnepaTypHbiX JaTynkoB (Tepmonap, TepmoconpoTueneHuin). K Bbixogam
NOLKMNIYATCA WUCMNOSTHUTENbHbIE YCTPOMCTBA — MNycKaTenu, CUrHanu3aTopsl,
cunosble 6110kKU. C NOMOLLBIO KHOMKW, NOAKIMOYEHHOW K AUCKPETHOMY BXO4Y MOXHO
AVNCTaHLMOHHO BKNKOYaTbL/BbIKNKOYaTb MNPOLEeCcC perynnpoBaHus.

Mpubop MoOXeT ynpaBnATb KakK HarpeBaTenbHbIMW (Hanpumep, TOH), Tak wu
oxflaguTenbHbIMU (BEHTUNATOP, KOMMpPeccop) ycTponcTeamu. NpegycMoTpeH Takke
0COObIN KOMOMHUPOBAHHLIN PEXUM — OQHOBPEMEHHOE yrpaBrieHne HarpeBaTeniemMm u
oxnagutenem.

TepmogaT-16ES5 umeeT pasBuTyto cCUCTEMY aBapuMHOM W npeaynpeanTesibHON
curHanusauun. B HacTpomkax npubopa mmeeTcss Tpu He3aBUCUMbIX Npodouns
aBapunHon curHanmsauun. Kaxgblh npodurib  MNO3BOSIIET  HACTPOUTb NATb
pasnuyHbIX TUMOB CUrHanu3auyum, B TOM 4ucne wu curHanumsauuo o6 obpbiBe
Aatymka U O HEUCNPaBHOCTU KOHTYypa perynmpoBaHusa. ABapuUMHYKO CUrHanusauuio
MO>XHO Ha3Ha4nTb Ha nbon BbIXxoa npudopa.

Mpnbop cHabxeH uHTepdencom RS485 ana ceBsa3nM C¢ komMnbloTepoMm. [lpoTokon
cBasn Modbus ASCII. YcTtaBku TemnepaTtypbl 1 gpyrne napameTpbl npudopa moryT
3agaBaTbCs U pedakTMpoBaTbCa C KoMMbloTepa. [na nogknioyeHnsa K KOMNbHTeEPY
Heobxoaum npeobpasoBaTtenb UHTepdenca USB/RS485 tnna CK201. K ogHomy
yctpouncTtey CK201 moxeT 6bITb nogknodeHo ao 128 npubopos. [Jonyctumas anmHa
nuHun RS485 - 1200 meTpos.

KomnbloTepHas nporpamma TermodatNet nossonsiet opraHu3oBaTb
aBTOMAaTUYECKMIA ONPOC HECKONbKNX NpMOOpoB, HabnaaTh Ha 3KkpaHe KoMMbloTepa
rpacdoukn TemnepaTyp, nonyyaTtb U3 NPUOOPOB apXMBHbIE 3anucK, pacnevaTtbiBatb U
COXPaHATb AaHHble B pasfnMyHbIX dpopMaTtax.

Mpubop obopyaoBaH apxXMBHOM MaMATbO Ona 3anucu rpadumka TemnepaTypsbl.
N3mepeHHaa TemnepaTypa 3anucbiBaeTca BO BCTPOeHHyk Flash namate C
NPUBA3KOM K peanbHOMY BpeMeHu n kKaneHpapto. [lepuog 3anvcm oT 1 cek oo
12 yacoB. ApxmB no3BondeT 3anucatb 40 1 MUNMOHA ToyeK. ApXMB MOXET OblTb
NPOCMOTPEH HEMNOCPEeACTBEHHO Ha Npubope B BuAe rpadpumka wnn nepefaH Ha
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komnbtoTep. YcTponcteo CK301 nossonsieT ckadatb apxmB Ha USB Flash disk.

OCHOBHOM peXxnm paboThbl

YctaHoBute TepmopaT-16E5 wn Bkntounute ero. [locne KopoTKOW npouenypbl
camoTecTupoBaHusa Npmbop rotoB Kk padoTte. Nepean Bamm OCHOBHOW pexum padboThbl
npubopa. B 3TOoM pexume npumbop nmnbo oTtobpaxaeT rpaduk WU3MEPEHHOro
3Ha4yeHus, NMbo OCHOBHYK WHGOpPMaLMIO B TEKCTOBOM Buae. Bbibop OCHOBHOro
pexxmma paboTbl NPON3BOAMTCSA HAXXaTUEM Ha KHOMKy (1.

Bbibepute nyHKT « OCHOBHOM 3KkpaH». B pexume «rpadmk» kHonkon O U3aMeHsieTca
TN 3aBUCMMOCTW, BbIBOOAMMOW Ha 3KpaH: U3MEPEHHOEe 3HayvyeHue T - Bpewms,
yctaBka SP - Bpemsi, MmowHoCcTb P - Bpems. KHonkamn V n A nponssogutca casur
rpachuka Hasag n Brnepen no OC BPEMEHW.

— TEPMOAAT e N3amepeHHas TemnepaTtypa

14:08 15:112

Caosur rpaduka

Bribop
Nno OCY BPEMEHM

oTobpaxaeMon BefMyYmHbI

B pexume «TeKCT» Ha 9KpaH BbIBOOUTCA nogpobHaa uHpopmauma o npouecce
perynupoBaHus.

MN3amepeHHasa Temnepartypa e

“TEPMOAAT ————— Tekyllee Bpema n nara

Temnepatypa perynmpoBaHus

16.02.12

(yCTaBKa) \ 11:09:45

T

105 °C 3]

100°C ¢
Tk Mowpooms 0% CocTosiHMe BbIX0O0B

(B9 - BbIXOA, BKMKOYEH, (] - BbIXOZ BbIKIOYEH)

/A

BbiBOOMMAsA MOLIHOCTL A gp-

—

Bxon
B PEXUM HACTPOWNKMK

Haxmute kHOMKy V mnn A. Ha 3KkpaHe nosBUTCA WHOpMauua O TeKyllen
nporpamMmme perynupoBaHus: HOMEpP TeKyLlen nporpamMmbl U Tekywlero Liara,
N3MepeHHas Temneparypa u Temnepartypa perynuposaHusa (SP), Bpems paboTbl C
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MOMEHTa 3anycka npouecca perynupoBaHus (B.p.) u  Tvn Tekywero wara
nporpammei.

TekyLlas Temneparypa = TEPMOAAT

TeMHepaTypa perymnpoBaHunAa
Mporpamma: 1
(ycTaBka) N uarT
A

T= 110°c

Sp= 95
Bpemsa pabotbl | | » g.p.  00:00:05
Harpes

—
Tvn wara ~

Ecnn patumk He noaknoyeH unuv HeucrnpaseH, BMECTO 3Ha4yeHusa Temnepartypbl
BoiBOAUTCA crnoBo «OBPbIB». Ecnu perynupoBaHue BbIKNKOYEHO, TO 3HaYeHue
yCTaBKN He BbIBOAUTCA. Ecnn perynupoBaHne NpMoCTaHOBEHO, TO B CTPOYKE «TuUM
lwara» BbiBOAMTCA crnoso «[lMay3a».

lNMpaBuna HacTponku npmnbopa

MapameTpbl HacTpoku npubopa crpynnupoBaHbl B pasgensl, a pasgeno
obbeauHeHbl B rnaBbl. B BepxHen CTpoke Haa rnaBHbIM MEHK0 OToDpaXkaeTcsa HoMep
rmaBbl U pasgena B PyKOBOACTBe Mosib3oBatensa. Hanpumep, nyHKT meHo «MAL»
onwvcaH B rnaee 2, pasgene 1:

[Aaea 2. rFrazjgea 1
Bxop
Briz=ogbl

HarFeeaTteAe

[MpocToe HaxaTue Ha KHonky [0 oTKpblBaeT MeH ObICTporo goctyna. B meHto
ObICTPOro goctyrna MOXHO MOMEHATb pexum paboTbl npubopa (NyHKT «OCHOBHOW
3KpaH») 1 BKIIOYUTL perynmpoBaHmne (MyHKT «YCTaBkny» unm «3anyck nporpammy).
Beibop Tvna perynuposaHus nponssoautcs B [(nase 14.

[onroe HaxaTtve Ha KHoOMKy [0 (oKkono 5 cekyH) OTKpbIBAET PEeXUM HaCTPOWKM
npubdopa.

| HasHaueHne KHOMOK B peXnmMe HaCTPOMKM

Viunim A Bbioenenne MYHKTOB, Bbl60p 3Ha4YeHun napameTpoB

Bbixog 13 pexuma HacTpOrKN — 0QHOBPEMEHHOE HaxaTmne kHonok [0 n O,



Kak BKNO4YUTbL perynmpoBaHue

Haxmnte kHonky 0.
Mpn ncnonb3oBaHun npubopa Kak NPOrpamMMHOro perynatopa, B MyHKTe «3anyck

nporpaMmm» BblGEPUTE HYXKHYIO MPOrpaMmy M HOMEpP HayanbHOro Lara v BKIYuTe
perynupoBaHue, BblibpaB 3HauyeHne «[ay.

JanuyckK nNnProrpamMM
- MForFarHa:
‘UEHDE:HEIH FKFaH \ — =2

War: 1
FeraAavFoeaHme: Het

BbibpaB 3HauyeHue «[llaysa» nporpamma perynmpoBaHust OyoeT npuocTaHOBMEHa,
T.€. NpMOOp perynmpyeT, HO 3Ha4YeHne YCTaBKMN PerynnpoBaHnNs He N3MEHSIETCS.

Mpn wncnonb3oBaHUM npubopa B peXuMMe «M10 ycmaeke», 3ajanTe YcTaBKy
perynupoBaHusi SP 1 CKOpOCTb M3MeHeHUs ycTaBku V. BknounTe perynmpoBaHue,
Has3HauMB napameTpy «PerynuposaHune» 3HauyeHue «ay.

m—
0 - SPAEEAEE
CHOEHOH 3HFaH U=1BEE BTy

PergamroeaHKe: Het

Kak cozgaTb nporpamMmy perynupoBaHus

TepmopaT-16E5 ocywecTtBnaetr perynumpoBaHMe TemnepaTtypbl MO 3apaHee
3agaHHon nporpamme. [lporpamma coctouT M3 Habopa LwaroB, BbINOMHAEMbIX
nocnegoBaTtensHO oauH 3a gpyrum. [Npumbop xpaHuT B namaty 80 nporpamm
perynupoBaHuda, no 10 waroB kaxpgas. [lporpamma MOXeT cofepXaTb y4acTKu
pPOCTa, CHWXKEHUS U nogaepaHust tTemnepaTypsbl. Ona nonydeHus 6onee AnUHHbLIX
nporpamMmm MOXXHO 0ObEeANHATb HECKOJSIbKO NMporpaMmm B OAHY C NMOMOLLbIO TMMa wara
«nepexon».

1. Haxkxmute n yaepxusante kHonky [1. Boibepute nyHKT «Pegaktop nporpamMmmy.
2. Bblbepute Homep nporpamMmmbl. YcTaHoBUTE HOMep wara 1.

3. Bbibepute Tvn Wwara nporpaMmbl U yCTaHOBUTE €ro napamMmeTpbl.

Tun wara MapameTpbl OnucaHune
V - ckopocTb, °C/yac YBenuueHns TemnepaTtypbl OO 3adaHHOro
Harpes SP - KOHeYyHoe 3HayeHne | 3Ha4yeHusi C 3aJaHHON CKOPOCTbLHO
TemnepaTtypsl, °C
V - ckopocTb, °C/yac YMeHblUeHne Temnepartypbl A0 3agaHHOro
OxnaxneHue SP - KOHeYHoe 3HayeHne | 3Ha4eHusi ¢ 3aJaHHON CKOPOCTbLHO
Temnepartypsl, °C
Bbiaepxka Bpemsa — Bpems MopoaepxaHne 3agaHHOW TemnepaTypbl B
BblOEPXKKN, MUH TeYeHne 3a4aHHOro BpeEMEHMU
SP — Temnepartypa
Bblaepxku, °C
Mepexon Homep nporpammel [Mepexon Ha 3agaHHYH0 Nporpammy
Crton - OcTaHoBKa nporpamMmmel
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4. TlocnepoBaTenbHO YCTaHOBUTE NapamMeTpbl AfS BCEX LWAaroB MNporpaMmmbi.
Mporpamma OormkHa 3akaH4MBaTbCst TUMNOM wwara «Cton» unu «lMepexony.

5. Haxmunte kHonky O. Ha akpaHe oTobpasunTca rpaduk npouecca perynmpoBaHus,
NOSlydEHHbIN MOCMe COoCTaBneHuss nporpaMmmbl. YTOBbI BEPHYTLCA B PEXUM
penakTUpPOBaHUS LLAroB, HAXXMUTE KHornky 0.

MpuBeaem npuMep co3gaHns NporpamMmbi.

Pexum TepMoo6paboTku

120

100 ‘\‘
AN
AN

40 N

80

60

T ——

Temneparypa, rpag

20

0
0 60 120 180 240 300 360 420

BpeMsi, MUHYTbI

Ha pucyHke n3obpaxkeH TUNU4YHbINA rpaduk pexmnma TepmoobpaboTkun. Konmyectso
Luaroe nporpaMmmebl — 4.

MepBbin war — HarpeB go 100 °C 3a 20 muH., T.e. co ckopocTbto 240 °C/uy. B
KadeCcTBe HayanbHOW TemnepaTypbl UCNonb3yeTcs akTnyeckaa TemnepaTypa
obbekTa.

Btopon war — Beigepxka 100 °C B TeyeHue 2,5 yacos, T.€. 150 MuH.

Tpetun war — OxnaxaeHne ot 100 °C go 30 °C 3a 3,5 yaca, T.e. CO CKOPOCTbIO
20°C/v

UeTBepThbin war — CTon — ocTaHOBKa NporpamMmmbl.

HACTPOUKA NPUBOPA

NnmaBa 1. KoHdurypauumsa

Bxopa (BbIOOp AaTymka)

Mnhasa 1. Pa3sgen 1.

B nepBom pasgene paHHOM rMaBbl 3agaeTca TUM UCAONb3YEMOro AaTyuka.
Hanpumep, ecnu nogknioyeHa Tepmonapa xpomernb-konenb, Boibepute «XK(L)».

O6o3Ha4veHne KommeHTapuu OnanasoH

OaT4yuKa n3mepeHud

Tepmonapbl
XA(K) | TXA (K) xpomens / antomenb -270°C .. 1372°C
XK(L) | TXK (L) xpomenb / konenb -200°C .. 780°C
MNn(sS) | Trmn (S) nnatmHa-10%poaun / nnatuHa -50°C .. 1800°C
XKK(J) | TXKK (J) >xene3o / KOHCTaHTaH -210°C .. 1210°C
MK(T) | TMKH (T) megb / KOHCTaHTaH -270°C .. 400°C
MNN(R) | TrN (R) nnatnHa-13%pogun / nnatmHa -50°C .. 1800°C
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MNnP(B)

TMP(B) nnatuna-30%poawni / nnatuHa-6%poawi

400°C .. 1820°C

HH(N) | THH (N) Huxpocun / Hucun -270°C .. 1300°C
BP-A1 | TBP (A-1) Bonbgpam-peHwii / Bonbgpam-peHuii 0°C .. 2500°C
BP-A2 | TBP (A-2) sonbgpam-peHuii / Bonbdpam-peHinin 0°C .. 1800°C
BP-A3 | TBP (A-3) sBonbgpam-peHuii / Bonbdpam-peHnin 0°C .. 1800°C

TepmoconpoTusneHus?

Pt | MnatuHoBoe Pt (0=0,00385 °C™?) -200°C .. 500°C
Cu | MegHoe M (0=0,00428 °C?) -180°C .. 200°C
Pt pon. | MnatuHoBoe M (a=0,00391°C™1) peako ncnonkayetcs -200°C .. 500°C
Cu gon. | MegHoe Cu (W100=1,4260) peako ncnonbayercs -50°C .. 200°C
Ni | Hukenesoe ni (0=0,00617 °C?) -60°C .. 180°C
R(Om) | MamepeHne conpoTtnBneHmus 10 Om .. 300 Om
JINHeNnHBbIN [NoakntovyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UIN C 0...20MmA,
BbIXOOM MO HanpskeHuto. JlInHenHoe 0...40 mA
MaclTabvpoBaHne U3MepeHHOW BENUYNHbI -10...80 mB
KBagpatuuHbin | [MoaknoyeHre gatymka ¢ TOKOBbIM BbIXOAOM UMK C 0...20mA,
BbIXOAOM MO HanpsheHuto. MacwtabuposaHue 0...40 MA
N3MEPEHHON BENUUMHbLI C U3BIIEYEHNEM KBaapaTHOrO -10...80 mB
KOpHS
KopeHHOM lNogkntoyeHne gaTymka ¢ TOKOBbIM BbIXOAOM UMK C 0...20MA,
BbIXOAOM MO HanpsikeHuto. MacwrabuposaHue 0...40 mA
N3MepPEHHON BENUYMHBI C BO3BEAEHNEM B KBagpaT -10...80 mB
MupomeTpbl
PK-15 | MNMupomeTtp mapkn «PK-15» 0°C .. 1500°C
PC-20 | MNupomeTtp mapkun «PC-20» 0°C .. 1950°C

NMpumeyaHue. BepxHun gnanasoH namepeHns nnaTtuHOBbIX TEPMOMETPOB COMPOTUBIIEHUS YKa3aH
ans  patyukoB ¢ conpotueneHuem npu 0°C paBHbiM 100 OM “ conpoTuBREHUM MNOABOASALLMX
nposogos no 20 Om. Npu MeHbLUMX CONPOTUBAEHNAX BEPXHUIA ONana3oH n3aMmepeHus OyaeT Bbille.

Bbixoabl

Mnhasa 1. Pa3gen 2.

B atom pasgene Heobxoammo BbibpaTb HasHadeHne [Ansi Kaxgoro Bbixoaa.
TepmopaTt-16ES nmeeT yeTthipe Bbixoga. [lepBbit BbIXo4 — TPaAH3UCTOPHbLIN. BTopon
— pene c nepekrityYeHnemM KOHTaKToB. TpeTun — perne. YetBepTbl — CUMUCTOPHbIN
MNn  aHanoroebln. Ha Kaxgblh  BbIXO4 MOXHO HasHauuTb  yrnpaBlieHue
HarpesaTtenem, oxfagutenem, curHanusauumio xoga nporpamm unu oauH un3
npocunen aBapuMHOW CUrHanNuM3aumun. Tekyllee COCTOAHME KaXaoro BbIxoda
(Kkpome aHanoroBoro) otobpa)kaetcst Ha nepegHen naHenu. Ecnn BbIXoa BKAKOYEH —
OH 6yaeT BblOeneH.

1
B CTpoke «Ro» 3agaeTcs conpoTuBreHne BbibpaHHoro aatymka npu 0°C

12



MapameTp 3HaveHus KommeHTapum

T BbiknoyeH Bbixoa He ncnonbayeTcs

TpaH3ucmopHbIt ebixod | Harpesateneb Bbixoa ynpaBnsgeT HarpeBaTenem

P1 Oxnagutens Bbixoq ynpaBnseTt oxnagutenem

Pene c CurHanusaumsa 1 | Bbixoq ynpaBnsieT aBapuiiHOM

nepekxsitoYeHnem curHanusaumen 1

KOHTakTOB CurHanusaums 2 | Bbixod ynpaBnsieT aBapUnHo
curHanusauuen 2

P2 CuwrHanusaums 3 | Bbixof ynpaBnsieT aBapuinHom

Pene curHanusaumen 3

C nn6o P3 Taitmep Bbixoa Tanmepa

CumucmopHbili 8bIX00 | Curxan.1 nporp... | Bbixod UCMOMb3yeTCs ANst CUrHANU3aLMK

nmbo perse xoda nporpammsl 1

(3aBMCUT OT Moaen CurHan.2 nporp... | BbIxoq UCMomMb3yeTcs AN curHanvsaumm

npubopa) xo4a nporpammebl 2

A BbiknoueH Bbixoa He ncnonbayertcs

AHarnozosnbll 8bix00 HarpeBatenb YnpaeneHue HarpeBaTeniemM, TOK

(Tonbko B Mogensax ¢ nponopLMoHaneH MOLWHOCTU, BbIBOOMMOM Ha

aHanoroBbIM BbIXO40M) HarpeBaTesb

Oxnagutens YnpaBneHue oxnagntenem, Tok
nponopLMoHaneH MOLWHOCTU, BbIBOOMMOM Ha
oxnaguTenb
TpaHcnupyowmin | MpeobpasoBaHne TEKYLLErO U3MEPEHHOTO

3Ha4YeHUS B TOK, BbIXOAHOM TOK
nponopuMoHaneH N3amMepeHHoON BENNYNHE

Ecnn BbIxog He Ucnonb3yeTcsl, PEKOMEHAYEM €ro OTKNIYNTL — BblOpaTb 3HAYEHME
«BbIKno4YeH».

BHumaHue! [Mpn ycTaHOBKe HasHadeHuUs Bbixoda criegyeT NOMHUTbL O TOM,
4YTO NPUBOP HEe BBLINOSTHAET OAHY U Ty Xe OYHKUMI0O Ha pasHbIX
BbIxodax. Hanpumep, He ynpasBnsetr OBYMSA HarpesaTenamMu.
[MoaToMy, npu nepeHoce HarpeBaTesidi C MNepBOro BbIXo4a Ha
BTOpPOW, MNepBbin — aBTOMATUYECKU  BbIKMKOYaeTcHd, T.e.
yCTaHaBriMBaeTCs 3HavYeHne « BbIKIoYeH».

nmaBa 2. PerynupoBaHue

TepmopaT-16E5 MOXET perynupoBatb TemnepaTypy npu MOMOLL
ABYXMNO3ULMOHHOIO, TpexnosnumoHHoro unu MW 3akoHa perynupoBaHus.

Hanbonee npocTon 3akoH perynmpoBaHus TemnepaTypbl - ABYXNO3ULMOHHLIN. Ha
HarpeBaTenb NogaeTcsa MoSfiHad MOLLHOCTb 0 AOCTUXKEHUSI YCTaBKW, MOCKe 4ero
nogada MOLWHOCTM npekpawaeTtcsa. HecmoTpsa Ha 9To, pasorpeTbii HarpeBaTernb
npogosfmkaeT oOThaeBaTtb Tensio M TemnepaTtypa ob6bekTa Kakoe-TO BpeMms
npodosmkaeT HapactaTb, 4YTO npuBOAMT K neperpeBy. [lpu nocnegyowem
OCTblBaHUN 0OBbEKTa, No OOCTMXKEHUW YCTaBKW, Ha HarpeBaTesflb BHOBb MOAAETCS
nosiHas MoWHOCTb. HarpesaTtenb cHayana pasorpeBaeTt cebs, 3atemM okpyxarowime
obnactn obbekta, U, Takmm obpasom, oxnaxgeHne OyaeT npoposnkaTbCsa OO TeX
nop, NoKa BOJSIHA Tenna He AOCTUrHET AaTyuka TemnepaTtypbl. CnegoBaTenbHO,
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pearnbHasa TeMmnepaTypa MOXeT OKa3aTbCs 3HAYUTESTbHO HMXKE 3a4aHHOM0 3HaYEHUS.
Takmm ob6pasom, npu OBYXNO3ULUMOHHOM 3aKOHE pPeryrimpoBaHuUst BO3MOXHbI
3HauuTeNbHblE KONebaHUs TemnepaTypbl OKOMO 3a4aHHOM0 3Ha4YEHUSI.

[MoBbICUTE TOYHOCTb PErynMpPoOBaHUS MOXHO, TMPUMEHSIA NPOMNOPUMOHASIbHO-
NMHTerpanbHo-gnddepeHumanbHbii 3akoH perynmpoBanusa (MWL 3akoH).

MU0 npegnonaraeT yMeHbLUEHME MOLHOCTW, NoJaBaeMon Ha HarpesaTtersb, Mo
Mepe npubnmkeHust TemnepaTypbl 06beKTa Kk 3agaHHon Temnepatype. Kpome Toro,
B yCTaHOBMBLLUEMCA pexume perynupoaHua no ML 3akoHy npubop onpegensaer
BENNYMHY TENSOBOW MOLLHOCTWN, HEODXOAMMYIO ANt KOMNEHcauMn TENOBLIX NOTEPb
N nogaepXXaHus 3agaHHoOM Temneparypbl.

HacTtpowka N[ 3akoHa perynmpoBaHus

«MO». Nmaea 2. Paspen 1.

MNapameTp 3Ha4veHne KommeHTapum
Kp ot 0.1°C go 3000°C | lNMponopunoHanbHbIN KO OULNEHT
Ki ot 1 cek. no 9999
Het | MiHTerpanbHaga coctaensowas ML 3akoHa He
ncnonb3yeTcs
Kd ot 0 go 999.9 cex. | OnddepeHumnasnbHbIi KO3OULNEHT

Ans pa6botel ML 3akoHa perynupoBaHna Heobxoaumo 3agaTb TPy KoadouumeHTa
— NPONOpLUMOHanbHbIN, MHTEerpanbHbin U auddepeHumanbHbin. Bl MoXxeTe 3agaTbh
3TN  KO3IUUMEHTbI  BPYYHYO wniuM  npubop MOXeT onpegenntb UX B
aBTOMATUYECKOM peXxnme.

Kak HacTpouTb NMU-perynatop B aBTOMaTU4€CKOM pexume

1. Bongute B pasgen 5 «ABToHacTpouka N0 »

2. 3aganTe  yCTaBKy  perynupoBaHusi, npu  Kotopon Bbl  cobupaeTtecb
aKcnnyaTupoBaTb Neyb.

3. YbeauTech, YTO TeMnepaTypa B NeYn HmKe ycTaBkm He MeHee Yyem Ha 10°C.

4. Bulbepute napametp CtapT 1 HaXXMUTE KHONKY [1.

= O, BT C

CTtapT

Mpubop HavHeT aBTOMaTMyeckyto HacTpounky [MAO-koadbdpunumeHToB. Pexnm
HacTpPOMKM Ha BCe 3TO BpemMda Oyget 3abnokmpoBaHo. Bpemsi aBTOHACTPOWMKU
3aBUCUT OT MHEPLIMOHHOCTU Neyn n MoxeT 3aHATb 40 100 MUHYT.

Habniopgate 3a npoueccoM aBTOHACTPOWMKM MOXHO W3 OCHOBHOIMO pexuma
nuankaumn. MNocne nosBneHust Hagnucu «Joxagutecb...» Haxmute kHonky [O. B
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BerHeVI 4acCTun 3KpaHa noABuUTCA MuUraroLlasda Haanmcb, yKa3biBaollad B NMpoueHTax
O BbIMNOJIHEHUN NpoLueccCa aBTOHaCTpOVIKl/I.

Be:15:18 300211
NoxpuTeck “H "1? i%% .T
OKOHYAHHA
F1i
ABTOHACTRPOWHKH = ‘ ‘ ' EE
NMHA - ko3P, SP= Qg0 L]
MowmHocTe-1808, B3

Ecnu B npouecce HacTpomku npowusowen cbon (Hanpumep, npubop Oblin
obecToYeH), TO BbicBeUYMBaETCS coobLeHne o6 owmnbke.

Mpu ycnewHom 3aBepweHnn asToHacTpomkun [MNL koaddpuuneHToB HOBbIE
3Ha4YeHns1 KOIMPIPMLMEHTOB 3aHOCATCS B NaMsATb npubopa.

Ecnu aBTOMaTMyeckasi HaCTporKa He JaeT Xenaemoro KayecTsa perynmpoBaHus,
nnbo npubop npekpallaeT ee n3-3a CNULLKOM BonbLLIOro BpemMeHu HacTpoukn, MAL-
KoappuumeHTbl cnegyet 3agatb BPYYHYK (CMOTpM Ha canTe www.termodat.ru
ctaTtbto «MeToabl HaxoxaeHus MU koappuuneHToB»).

Hactpounka HarpeBaTens

«HarpeBaTenb». (naBa 2. Paspen 2.

HacTpolika HarpeBaTens COCTOMT W3 [BYX 3TanoB — 3TO BbIOOp 3akoHa
pPerynupoBaHus 1 BbIOOp MeToaa ynpaBneHUst MOLLIHOCTLIO HarpeBaTensi.

1. 3akoH perynupoBanus. [Npunbop ocywectensaeT perynuposaHue no MNAL 3akony,
No ABYXMNO3ULMOHHOMY 3aKOHY USTN NO TPEXMNO3ULMOHHOMY 3aKOHY.

Mpu OBYXMNO3WLMOHHOM pPEerynupoBaHnM HeOoOXOAMMO YCTaHOBUTb BENUYUHY
ructepesuca (A) 1 MUHMManNbHOE BPEMSA MEXAY BKIMIOYEHUAMWU W BbIKITHOYEHUSMU
HarpeBaTens («Bpems Bbixoaay).

'uctepesnc Heobxoamm, 4TOObI NpPeaoTBpPaTUTb CHIUMLWLIKOM 4acToe BKIIHOYEHME
HarpeBaTend. Bbixog BKNOYEH, MOKa Temnepatypa He [OOCTUrHET 3HayeHus
ycTaBku. [Mpn OOCTMXKEHUM yCTaBKM BbIXOA BblkNtoyaeTcs. [oBTOpHOE BKIHOYEHME
NPOMCXOOMUT MOCMNE CHWXEHUs1 TemnepaTypbl HUXKE YCTaBKM Ha BENMYUHY
rmctepesunca. 'ncrepesnc s3agaerca B rpagycax. Ob6bIMHO 3HaA4YeHWe rucrtepesnca
paBHo 1...10 rpagycam.

«Bpems Bbixoga» - 3TO OOMONHUTENbHbLIM NapameTp, UCNonb3yeTca ONns TOro,
4YTOObI HE AOMNYCKaTb CNULLKOM YacCTble BKNOYEHNS NIEKTPOMArHUTHOro nNyckaTensi.
Hanpumep, 3agagum «Bpemsi Bbixoda» paBHoe 5 MmuHyTam. Ecnn TemnepaTtypa B
SMEKTponeYm MnoHU3UTCH, BbLIXOA BKMOYMT nyckatenb. [lyckaTenb oOcTaHeTcs
BKINIOYEHHBLIM Ha BpPEMS HE MeHee 5 MUHYT, Jaxe ecnv nedb neperpenacok. [locne
BbIKNIOYEHNS MyCKaTenss OH HEe BKIOYUTCA paHee, YEM 4Yepes3 NATb MUHYT, gaxe
€eCcnn nedb OCTbiNa.

Mpu NMNLO perynupoBaHum HeobxoamMmo BblbpaTb MeTO4 YrpaBSfiEHUS MOLLHOCTbLIO
Harpesarens.
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FIpM MCnosrib3oBaHUN

MeToaa LUMpOTHO-MMﬂyHbCHOﬁ

Mon

ynsauum

(LLKM)

HarpeBaTesb NN oxnagutens BKoYaeTcd Ha gonto nepuoga WM. Meton moxet

OblTb peanu3oBaH Ha BCeX TUMax BbIXOOOB: pene,
TPaH3UCTOPHOM n CUMUCTOPHOM. Mpwn
MCMONb30BaHUKN NyckaTenemn, Ansa NpoaneHns cpoka

nx cnyxo6bel, nepuog LWWM cneayet BbiBpaTb
oonbwnM, COTHM CcekyHa. [Ona  TUPUCTOPHbIX
CUNOBLIX ONOKOB UMM MOLLUHbIX CUMMUCTOPOB,
KOTOPbIM 4acTble MNEePEeKnioYeHnss He BpeasT,

nepuog WM MOXHO 3agaTb HECKOSIbKO CeKyHA.
Mepvog WM no ymonyaHuio ycTaHaBnuBaeTcsa 5
cekyHg ona C- n T- BbixogoB U 120 cekyHa Ans
pene.

Al A

Tlepuon MM

AAAAAAAALAN

ALARLAALA

VUV
LA

VUVVUVTTVVY

Mougnocts 100%

Jm

VUV

VUV

MortaocTts 50%

il

Yo

VUV

MomutHocTts 25%

Mpn meToAe paBHOMEPHO pacnpedernieHHbIX paboynx ceTeBbiX NepuoaoB

(PCIl) TOK 4epes HarpeBaTenb MNepUOANYECKU
BKIOYaeTCss Ha OAWH WU HECKOSNIbKO CeTeBbIX
nepunogoB. MoLWHOCTL HarpeBaTens WUCMNbITbIBAET
MEHbLIME KonebaHuss BO BpPEMEHW, YeM npwu
ncnonb3oBaHun WM. OTOT MeTo4 O4EHb XOpPOLL B
nabopaTopHbIX YCNOBUAX MPU MarnblX MOLLHOCTSX
Harpesatend. He wucnonb3ynte wMeTon npwu
MOLJHOCTAX  Oonee 5 KBT. HeponycTtumo
ncnono3oBaHne metoga PCI1 npu MHOYKTMBHOW
Harpyske.

A

AL A

Momnocts 100%

Mo

IIHOCTH 50%

M

IIHOCTH 25%

PazonmnynbcHoe ynpaBrieHne (PUY) nossonseTt nmnaBHO U3MEHSATb MOLLHOCTb
Ha HarpeBaTtene. MeTog peanuayeTca TOJSIbKO Ha TPaH3UCTOpPHOM Bbixofe. [lpu

3TOM MO TPaH3UCTOPHOMY BbIXOAYy B LMN(POBOM BMU
A

MOLLHOCTb, a {a3ouMnynbCHoe YynpaBrieHne
peanuayeTtcsa BHeEWHUMK 6rnokamn ®UNY wunn MBT.
TupucTopbl  OTKpbIBAlOTCA  C  perynupyemMomn
draszoBomn 3agepxkon ot 0 go 180° kaxkabi ceTeBON
nonynepuoa. MeToa Xopowo WCNoNb3oBaTb A4

paboTbl C HarpeBaTensaMm C Manon TenroBown
nHepuven. dasommnyribCHOE YyrpasBrieHMe 4acTto
ncnonb3yrwT AN paboTbl € MOHWXAKOLWUMMK

TpaHcopmaTopaMn C HU3KOOMHOW Harpyskon BO
BTOPUYHON OOMOTKE.

ae nepepaetcsa Tpebyemas

LA
Morraocts 100%
/\ T, c
\V NV i
»Moumo Th 25%
B Moruxo CTh. 10%

I'IapameTp P no3BosideT orpaHnydnTb MakCumMasribHyro 1 MUHMMAlribHYyHO MOLLHOCTb,

BbIBOAMMYIKO Ha HarpeBaTtellib.

MaKcmmaanyro MOLLUHOCTb OrpaHun4ymBaroT A4

npenoTepalleHna paspyweHnda Harpesaresnd npu nogade NOSIHOM MOLLHOCTK, Ans

YMEHbLIEHNA CKOPOCTM HarpeBa

npmn CIMNWKOM MOLWHbLIX HarpepaTtesiax w

YNy4dllEeHNs TOYHOCTU perynupoBaHusa Temnepatypbl. OrpaHMyeHne MUHUManbHOM

MOLLHOCTM HarpeBaTensi MCMNoNb3yeTcsl pexe, Hanpumep,

Ona HarpeaTtena C

CUIbHOM 3aBUCUMOCTbLIO COMPOTUBIIEHNA OT TemnepaTypbl (CUNUTOBLIM CTEPXKEHD).
[ns yBenuyeHnsa pecypca Takoro HarpeBaTens ero Hy>kHO MeAfieHHO pa3orpeBaTb,
a pasorpeTomy — He AaBaTb OCTbITb HUXXE HEKOTOPOW TeMnepaTypbl.
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HacTpoiika oxnagurens

«Oxnagutenb». FnaBa 2. Paspen 3.

HacTtpoinka oxnagutensa, Kak U HaCTponKa HarpeBaTesid, COCTOUT U3 ABYyX 3TanoB —
370 BbIGOP 3aKkoHa perynupoBaHna U Bblbop MeToda ynpaBfeHUst MOLLHOCTbHO
oxnagutens. [pwn MU0 3akoHe MOWHOCTb OXnagutensa perynupyeTca MeToaoMm
LLHNM.

Mpu ncnonb3oBaHUM npudopa Anga ynpasrneHust U HarpeBOM WU OXSaXAeHWeM Mo
MWL 3akoHy cnegyeT caenaTb CKOPOCTU HarpeBa U OXnaXgeHusi cCornoctaBUMMbIMU C

nomotybto napametpa Px/Pr.

PY‘-IHOG ynpasneHne MOLWHOCTbIO

«Py4Hoe ynpaBneHuey». naBa 2. Pasgen 6.

Mpu Bxoge B 9TOT pasfgen, Bbl ynpasrsieTe MOWHOCTLIO CaMn.

B atom pexnme MOXHO HabnwogaTb Kak Npu U3MEHEHUUM MOLLHOCTU, U3MEHSAETCS
namepaemasi Temrneparypa.

3Ha4YeHMe MOLLHOCTM yCTaHaBnNMBaeTCs KHonkamn V un A.

Mpun T1AL  perynupoBaHMn  MOWHOCTbL  3afaeTcd B MpoueHTax, npu
ABYXMO3MLMOHHOM pPErynmpoBaHMn HarpeBaTtenb NMbo BKMAOYEH, NMOO BbIKMOYEH
(oa/HeT), npn ynpaBreHnn anekTpo3anBMKKOW NO4AKTCA UMMYMbCbl OTKPLITUA UIU
3aKpbITNA 3aBWKKN.

53.1°C

Bbixoa 13 aToro pasaena Bo3BpallaeT PexxumM aBTOMaTUYECKOro perynmpoBaHus.

BbiGop pexunma perynmpoBaHusi

MnaBa 14. Paspgen 1.

MpubGop perynupyeT TemnepaTtypy No 3aJaHHOW nporpamme perynuposaHus. Ho,
Npu HeobXoOAMMOCTU, MOXeT OblTb NnepeBedeH B PEXUM PEryrnmpoBaHus  «no
ycTaBke», T.e. MO [AOCTWXEHMIO 3agaHHoW TemnepaTtypbl. CO CMeHOW pexuma
perynupoBaHns UAMEHUTCS 1 MEHIO HAcCTPOWKM npubopa.

I'Iapameprl wara nporpamMmmbl

MnaBsa 2. Paspen 8

MNapameTp 3HayeHne KommeHTapum

Mepexon Oa, Het | YcnoBuss nepexoga Ha  cneaywwuim  war
nporpammbl: Tnam=SP, Bpy4Hyto

3aMKHYTb Oa, Het | Boibop cocTosiHMA BbiIxog4a Ha [OaHHOM Liare

nporpamMmbl: 3aMKHYTb, PA30MKHYTb

YacTtHble, Max P | [la, HeTt | lcnonb3oBaTb YHUKanbHble mnapamMmeTpbl Ans
BblOpaHHOro wara nporpamMmmeil: nna-
KO9dhULMEHTLI, MAaKCMMaribHasi MOLLHOCTb

NMNA-koacpcpunu. Oa, Het | B nyHkTte «YactHble, Max P» 3apaBatb [A[-
KO PULMEHTBI UNUN HET
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B pasgene «Pepaktop nporpaMmm» ycTaHaBnMBalOTCHA OCHOBHbIE MapaMeTpbl LWaros
nporpamMmmbl. YCNoBma nepexoga C OOHOro wara Ha gpyron Bcerga Tpcy=SP, T.e.
Npubop B Kaxablh MOMEHT OTpaboTKM MporpamMmbl pacCyYUTbIBaeT TemnepaTypy u
NPpUHMMAaET ee 3a 3Ha4yeHue ycTaBku. B naHHOM cnyyae, namepeHHas Temnepartypa
MOXET OTNMYaTbLCA OT pacyeTHOM Ha HEKOTOpPYHo BennunHy. Ecnu Bam Heobxoanmo
nepenTn Ha cregylowmn Lwar nporpaMmMmbl CTPOro rno LOCTMKEHWIO 3adaHHOW
TemnepaTypbl, HEODXOAUMO MCNOSMb30BaThb YCOBME Nepexofa Ha crneaylowmn war
nporpamMmmbl TuamM=SP. BO3MOXHO TakXe OCyLLeCTBNATb nepexon OT Lwara K wary
NporpamMmbl MO HaXXaTU KHOMKM onepaTopomM, T.e. « BpyuHyo».

MAO-koapdnuneHTel 1 MakcumarnbHas MOWHOCTb AN
BbIOpaHHOro Lwara, OTNIMYHbIE OT 3adaHHbIX B pasgene

CER N SORED
N kp= 68 ~C
«HacTpoika ~ HarpesaTensi»,  3apalTcs B NyHKTe |- s@@ cex

«YHacTHble, MaxP». Ki= B,8 cek

DencrtBmne npubopa npu od6pbIBE AaTUMKa

«O6pbIB gatymkar». lnmasa 2. Pasgen 7.

Mpn oOpbiBe Tepmonapbl WUAU TEPMOCOMPOTUBINEHUA N KOPOTKOM 3aMblKaHUN
TEPMOCOMPOTUBIIEHUSA, MO YMOMYaHWIO, NPUOOP BLIKNIOYAET HarpesaTenb U
BbIKNoYaeT oxnagutens. WHorga, Ang  OTBETCTBEHHbIX  TEXHOMOMMYecKux
NPOLECcCoB, pa3yMHO 3adaTb HEKOTOPYH MOLLUHOCTb Ha HarpesaTene, nubo Ha
oxnaguTene, He [OMYCKalLLyl OCTbiBaHMA, MO0 Ype3MepHOro pasorpesa
YyCTaHOBKM.

OTa cTpaHuua HegocTynHa MNpu ynpaBrneHun anekTpo3agswukkon. lMpu obpbise
AaTynka OBMXKEeHMe 3aBWKKU NpekpalaeTcs.

maBa 3. ABapunHaa curHanmsauus

B otom rnaBe paccmaTtpmBaeTCsl HacTpoMka Tpex npodpunen aBapunHOU
curHanusauuun. [lpepgnonaraetcs, 4TO BCe OHM OyayT HasHayeHbl Ha pasHble
BbIXoAbl. [Na KaXgon «aBapuu» yCTaHaBNMBaeTCs CBOS npeneribHas TemneparTypa
(aBapunHas yctaBka). Hanpumep, oguH BbIXOL, C HAUMEHbLUEW YCTaBKOW, MOXeT
BblaBaTb npefynpeauTesibHyl0  CUrHanusauuio, BTOpOM — C  nNpeferbHo
AOMyCTUMOW YCTaBKOW Bbl4AcT BTOPYH aBapuUWHYKO CUrHanusauuio, Tpetum — C
yCTaBKOW, npeBbiiamowen npegesisHo  AONYCTUMYK,  MOXET  OTKMIOYUTb
perynuposaHne. Wnu, Hanpumep, MOXHO Has3HayuTb MpeaBapuUTESibHYIO W
aBapUNHYIO CUrHanM3aumio Ha Ba BbiXo4a, a Ha TpeTun — curHanmnsaumio ob oTkase
patdmka (oBbpblB  Tepmonapbl, TEpPMOCOMNPOTUBIIEHUS, KOPOTKOE 3aMblkaHue
TepMOCONpoTMBNEHNA) U 06 OKOHYaHUM NPOorpamMmMbl PEryNMpPoOBaHUSI.

MepeBeCcTn BbLIXOAbI B PEXWM aBapuUMHOW CUrHanusauum cnegyeT B rnaee 1,
pasgene 2.

B OCHOBHOM pexumme MHOUKAUUKU «TeKCT» CcTpoka «!CurHanmsauusi»y Ha aKpaHe
MUraeT Npu BbIMNONIHEHNN aBapPUNHbLIX YCNOBUN HE3AaBMCMMO OT BbliOOpa aBapMnNHOIo
BbIXo4a.
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OpHOBpPEMEHHO MOXHO BblIbpaTb Tpu TMNa aBapuv — OAUH NO TeMnepaTtype, BTOPOU
no oOpbiBY [Jartyvka, TpeTUrM — N0 HEe3aMKHYTOCTU KOHTypa perynMpoBaHus.
ABapuinHas curHanmsauma nosiBUTCA nNpu Nrobom 13 aTux codbITUN.

HacTtponka aBapMmnHon curHanusauum

«CurHanusaumua 1». Nnasa 3. Pasgen 1.

MapameTp 3HaveHune KommeHTapun
Tun Het
CUrHasain3auumm

ABapus 1 peructpupyetcs, eCnm nsmepeHHoe
3HadeHue T Bblle aBapuUUHOW YCTaBKU T gam T.€.
T>Twmm

Aonyck (-) | ABapusa 1 pernctpupyetcsi, eCinm namepeHHoe
3HadeHune T HUXe ycTaBKku perynmposaHusa SP
Ha BeNUYUHY Taarm T.€. T<SP-Taam

Muuumym | ABapus 1 pernctpupyetcsi, eCnm nsmepeHHoe
3HadeHune T HUXe aBapUNHOW yCTaBKN T aam T.€.
T<TMNm

Owana3oH | Asapus 1 pernctpupyetcsi, eCrnm nsmepeHHoe
3HadeHune T BbIXOOUT 3a npenaerbl 30Hbl OKOMO
ycTtaBku perynuposaHus SP. LUnpnHa 30HbI
onpegenseTcs BefIMYMHON aBapunUHON yYCTaBKN
Talarm, T.€. T>SP+Tgjarm N T<SP-Tgjarm

YcTaBKa OT1-999,9 3Ha4yeHue ycTaBku curHanmsaunm Tajarm

curHanusaumm | go 3000°C

A OT10,1 po [McTepesnc nepekntovyeHns aBapumnHoro Bolxoga
25,4°C

ABapunHasa cumrHanusauma 2 u 3 HacTpamBalTCH aHanormyHo.

JdononHutenbHbIe HACTPOUKU aBapUMHON CUTHaNM3aumm

«don. curHanusauuna 1». Cmasa 3. Paspgen 4.

MapameTp 3HaveHune KommeHTapum
BnokupoBaHa Oa ABapuiiHas curHanusaums 6rnokmpyeTcsd, ecnu
Briokmpoeka aBapum npwv BKNtOYEeHUN Nnpnbopa TemnepaTypa cpasy
1 10 Temneparype OKa3blBaeTCs B aBapUNHOWM 30HeE.
Nnpwn BKINKOYEeHUN
npuGopa HeT CurHanusauns cpaboTaet npu noBTOPHOM
nonagaHum B 30Hy aBapum
PunbTp Ot 1 po 250 CvrHanusauma BKNYaeTCcsl, eCnv aBapus
CeK COXpaHAeTCA B Te4eHne 3a4aHHOro BpeMeHH!
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OGpbIB Oa CurHanusauma obpbiBa gaTymka BKIKOYEHA

aaTymka

HeT CurHanusauma obpbiBa gaTymka He
ncnonb3yeTcs
O6GpbIB Oa CurHanusaumsa no obpbIBY KOHTYpa
KOHTypa perynmupoBaHuns BKNOYEHa
HeT CwurHanmusauma no obpbIBY KOHTYpa
perynupoBaHunst He UCoJsib3yeTcs
Bbixoa Bknoyvatb
OtknroyaTtb | [Npu HacTynneHun aBapun BbIXo4

OTKITHOHaeTCA

Mpn BbIGOpe pexuma paboTbl aBapuUMHOroO Bbixoda, obpaTuTe BHMMAHME, 4TO
TEPMUH «BbIXO4 BKMoYaeTca» Ana pene obosHadaeT, YTO Ha OOMOTKY pene
nogaértca HanpskeHne (napameTp «Bbixoa» paBeH «BKNKOYaTb»). Takum
obpasomMm, npu aBapum HOpPMarbHO pPa30OMKHYTblE KOHTaKTbl 3aMblKalTCH,
HOpPMarbHO 3aMKHYTbIE pa3MbIKatOTCS.

EAckHFoEaHa: Boal
PHARTF: ScCekK
O5FLE gaTHWEa:HeT
O5FeE HKoHTYFa: la
Brixoa: BEANHaTE

Mpyn MCNoNb30BaHUN peXXMMa BbiIXOAa «OTKNKYaTb» Ha 0OMOTKY pere cpasy nocne
BKITOYEHNS1 Npubopa nogaétcs HanpsbkeHue. [pu HacTynneHMn yCrnoBus aBsapumn —
C KaTyWKW pene HanpshkeHne cHumaeTtcs. [Mpn 3ToOM HopManbHO pPa3oOMKHYTble
KOHTaKTbl pa3MblKaloTCs, HOPMarnbHO 3aMKHYTbI€ 3aMbIKalOTCS.

[Ons Toro, 4Ttobbl U3-3a cryyarHbIX OWNOOK M3MEPEHUS, Bbl3BaHHbIX, HaNpumep,
3aNeKTpoMarHMTHbIMM NoMexamu, He cpaboTana aBapurHasi curHanmnaauusi, MOXKHO
BKINIOYUTb 3aepXKy U 3agaTb ructepesnc asapun. CurHanusauus BKIIHOYNTCA, eCnn
yCIoBMe aBapuu BbINOMHSETCA B TeYeHMe 3a4aHHOro nonb3oBaTenem BpeMeHN.
BrniokupoBka curHanmsauum rno M3MEPEHHOMY 3HaA4YEeHUI0 OEeWCTBYEeT Mpu NepBoOM
BKIOMEeHN npubopa, Korga Temrnepartypa MOXeT cpasy okasaTbCA B aBapUMHOMN
30He.

HacTtpoika napameTpoB KOHTPOSISi HE3aAMKHYTOCTU KOHTYypa
perynupoBaHus

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

Ecnin B HacTpomkax nepsoro npoduna asapuMHOW CcuUrHanusauyum 3afaHo
«O6pbIB KOHTYpa: Ja», To 6OygeT oOcywecTBNATLCA KOHTPOfb HEWUCNPaBHOCTU
KOHTYpa perynupoBaHus.

OTta yHKUMSA npegHasHaveHa ANsi KOHTPOSisi HEWCNPaBHOCTUM BCEro KOHTypa
perynupoBaHusi — OT JaTynka TemnepaTypbl 40 HarpeBaTens. [NpuHuMn gencreus
OCHOBaH Ha M3MepeHUn TEMNIOBOro OTKIMKA KOHTYypa perynupoBaHus. Ecnn npubop
BblJAaeT KOMaHAy Ha YyBenuMyeHWe MOLUHOCTU Ha HarpeBaTtene, usmepsiemas
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TemnepaTypa OO0JMKHa noBbiwaTtbes. Ecnn oxxmgaemoro noeblleHMsa TemnepaTypbl
HEeT, 3HA4YUT, KOHTYP PErynupoBaHus HapyweH. NpruYnHbl HapyLLEHUST KOHTYpa MOryT
ObITb pa3HbiMUK, HANPUMEP: KOPOTKOE 3aMblKaHMe B TepmMonape Unm yannHUTENbHbIX
npoBoAdax, AaTyMK TemnepaTtypbl He HaxoauTca B nedn, He paboTaeT BbIXOA
npubopa, HeucnpaBeH CUNOBOM TUPUCTOPHLIM OfIOK mnu nyckaTenb, oOpbIB
noABOOSALLMX CUMOBBLIX MPOBOAOB, HeucnpaBeH HarpeBaTenb. [lpubop He MoXeT
ykasaTb MNpUYMHY, HO MOXET BblAaTb aBapUWHbLIA CUrHam Ha OOMNOSTHUTENbHbLIN
BbIXOA.

XapakTepHoe BpemMs onpegeneHns npudbopomMm HEUCNPABHOCTU KOHTYpa MOXET ObITb
3aaHo nonb3oBaTenem.

Ecnu 3agaH aBTOMaTM4Y€CKMM KOHTPOSIb HE3AaMKHYTOCTM KOHTypa, TO U3MEHEHue
N3MEPEHHOro 3Ha4YeHUs1 N BPEMS, 3a KOTOPOe 3TO U3MeHeHne npounsoLuno, epyrtcs
aBTOMAaTUYECKN, UCXOOS U3 HACTPOEK PErynmMpoBaHus.

MoXHO 3agaTb PYYHOM pPEXUM KOHTPOSS HE3aMKHYTOCTM KOHTypa. Toraa
Heobxogumo 3agaTb «Bpems» (Bpemsi OTKNAMKa), 3a KOTOpPOE W3MepeHHas

TemMnepartypa AOoJiKHa WU3MEeHUTbCA Ha 3adaHHY BeEeJIMYUHY «A». [aHHble

BEJIM4NHbI MOTYyT ObITb HangeHbl SKCNepmnMmeHTarbHo. Ecnu NPONUCXoOAT J10OXKHble
Cpa6aTbIBaHI/IF|, BpemM4d cliegyeT yBEJINHYNTD.

[NapameTp 3HayeHune KommeHTapum

Bpemsa oTknuka OT 1 cekyHapbl Bpemsa oTknuka KoHTypa
Ao 100 MuHyT, perynmpoBaHns

N3meHeHune OT1 0,1 po 1000 °C, Bennynna nameHenuns no

Temnepartypsbl (A) TemMmneparype

B OCHOBHOM pexume MHAMKALUN «TeKCT» cTpoka «!O6pbIB KOHTYpa» MUraeT npu
cpabaTbiBaHUM CUrHanM3auMmM O HEeUCNpPaBHOCTU  KOHTypa perynupoBaHus
He3aBUCMMO OT Bbibopa aBapuMMHOIo BbIXxoa.

CurHanunsauyusa xopa nporpaMmMbl

Mhasa 13. Pa3spgen 1.

3Ha4yeHue KommeHTapuu

HeT

Xopa nporpamMmmbl | BbiBpaHHbIN BbIXO BKIIlOYAETCS Ha BCe BpeMs Xo4a
nporpamMmmbl. Ecnu perynupoBaHne oCTaHOBUTL — BbIXO[,
OyOeT OTKNHYEH

KoHeu wara B KOHUe KaXgoro wara nporpamMmmbl BKo4aeTcs
BblIOpaHHbIN BbixoAd. Ha akpaHe npmnbopa nosiBnsietcsa
coobuleHune. o HaxkaTuo kKHonku O BbIXOA BbIKIOYaeTCcA

KoHew, Mo OKOHYaHUIO NporpamMmbl BKIIHOYAETCA BblOpPaHHbIN BbIXOA.
nporpamMmmbl Mo HaxxaTuo kHoNKK O BbIXO, BbIKNKOYAETCS

Mpu perynupoBaHum no nporpamme 6biBaeT yaoobHO onoBewaTb nepcoHan o xoge
nporpaMmmsbl, O 3aBepLUEHUN NPOrpamMmMbl, O 3aBeEpPLUEHUU Wara nporpammbl. Beixoa
Ansa curHanuaaymm o xoge nporpammbl HasHavaeTtca B [naee 1, Pasgen 2.

Curnanmnsauyma xoga nporpamMmmbl 2 HacTpanBaeTCcAd aHalloOrn4yHo.
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nmaBa 4. U3amepeHue

OToGpaxeHue Temnepartypbl

«PaspelwieHue t°». 'naBa 4. Pasgen 1.

MapameTp 3Ha4yeHue KommeHTapuu
PaspeweHue 1°C PaspelueHne 1°C
0,1°C Paspewenune 0,1°C

B atom pasgene Bbl MoxeTe BblOpaTb paspelueHne OoTobpakeHust U3MepeHHoMn
TemMmnepaTypbl 1 YCTaBKM perynupoBaHmnsa Ha gucnrnee npubopa.

Bbibop paspelieHus BNMAET TOSIbKO Ha OTOBpaXkeHne naMepeHHou TemnepaTypbl.
BHyTpeHHee paspelueHne aHanoro-undpoBoro npeobpasoBaHus BCerga BbICOKOE.

MacwTtabupyemasa nHaAUKauus

MnaBa 4. Pa3gen 2.

Mpu nogknYeHUn OaTYNKOB C BbIXOO4OM MO

TOKY WX NO HanpsbkeHuto npubop MoxeT ”n";ﬁéi;:" ?
nepecynTatb 3HA4YeHUEe HanpskeHnsa Ha
BXOA4e B 3HA4YeHue U3MepaeMon BenuyuHbI.
MepecyéTr (macwTtabupoBaHne) nNPOU3BO-
AuTca No JNUHENHOW, KBaapaTU4HOM wUnn
3aBUCUMOCTU U C U3BfieYeHneM KBagpaTHOro
KOpHA anga Bxoga. JlnHuAa 3apaétca  aOByMs
TOYKaMW. : ,
Aatunkm € yHUPUUMPOBAHHBLIM TOKOBbIM i ; >

"t = BxogHowm
BbixogoM 4...20 MA nogkrodatoTca K Bxoay o M5 curnan

npudopa yepes WyHT 2 Om.

Ecnu Bbl noJyib3yeTtecb N3MEPUTESIbHbIM BXOO0OM, HacTpounB ero KakK
MaCLIJTa6I/IpyeMbII7I, TO Bbl6paB OTOT MYHKT, Bbl NonagaeTte B NogMeEHIO:

B napametpe «UMHaunkauua» 3agaetca no3vumst OECATUYHOM TOYKUM U eOMHULbI
N3MepeHns.

C nomoLbo JaHHOM OyHKUMKM npubopa MOXHO CKOoHdurypupoBatb npubop Kak
BOJSIbTMETP, aMnepmeTp, pacxogomMep v ap.

KomneHcauusa Temnepatypbl XONIO4HOro cnas TepMmonaphbl

MnaBa 4. Paspen 3.

MNapameTp 3HaveHune KommeHTapun

KomneHcauus Py4Has Py4yHasa ycTtaHOBKa TemnepaTypbl
TeMnepaTtypbl XonogHoro cnasd

XONnoQHoro ABTO ABTOMaTM4yeCcKas KomneHcaums
cnas TemnepaTypbl XON04HOro cnas
Tepmonapel HeTt KomneHcauums oTknioveHa
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T ot -50°C po 30°C TemnepaTtypa XONoAHOro crnasi Npu pyyYHoMn

Temnepatypa yCTaHOBKe
XOnoaHoro cnas

Mpn namepeHnn TemnepaTtypbl C NMOMOLLbD TepmMonapbl NpuMbop aBTOMAaTUYECKMU
y4nMTbiBaeT TeMnepaTypy X0rogHoro cnasi.

KoMmneHcauuto TemnepaTypbl XONOAHOro crnasi HeobxoaAMMO OTKMYNTL Ha BPEMS
NpoBedeHNsa MeTpororndeckon noBepku. MNpu aToM TemnepaTtypa XOno4HOro cnas
npuHnMmaeTca 3a 0°C.

B HekoTOpbIX cny4asix 3HayeHne TemnepaTypbl XOnogHoro cnas Tpebyetcs
3agaBaTb BpPY4YHYKO, Hanpumep, Korga XOnoAdHble cnau MNOMELLEHbl B cpeny C
N3BECTHOM TemnepaTypon. IATo MoxeT ObiTb Tawowun neg (0°C) unm konoaka
XONOAHbIX Cnaes, TeMnepaTypa KOTopon KoHTponupyeTtcs. B atom cnyyae cnegyet
BbIOpaTh pexmnm py4yHon yCTaHOBKM U 3aaaTb TeMnepaTypy X0no4HOro cnas.

Undposoun punbutp
MnaBsa 4. Pa3pen 4.

MapameTp 3HaveHune KommeHTapun

PunbTpaums Her Lindbposon onnbTp namepeHunin oTkIioHeH

I OuUnbTpyOTCHA OONHOYHbIE «BbIOPOCHI»
N3MEPEHHbIX 3HAaYEHUIN, BO3HUKAOLWME B
pesyrbTarte 3fIeKTPOMarHUTHbIX NOMeX

I Tekywmm 3Ha4YeHNeM N3MEPEHHON BENNYMHDI
OepeTca cpeaHee 3Ha4YeHne 3a 3aaHHoe

Bpems
FnybuHa Ot 1 no 10 cexyHn | BpeMmsi counbTpauun. 3agaetcs
Bpewms NPUBAMKEHHO, CYMTast OOUH LINKIT
dounnbTpaunm namepeHnn pasHbimM 0,5 cekyHa

Mpnbop ocHalweH unppoBbIM PUNLTPOM AN YMEHbLUEHNS OLUMOOK U3MEPEHUS,
BbI3BaHHbIX WHAOYCTPUanbHbIMM nomMexamu. PunbTp CHMXaeT CKOPOCTb OTKIUKa
npudopa Ha U3MEHEHME TeMnepaTypbl.

KoppekTupoBKa nokasaHuMi aaT4yumka

«MonpaBka nuamepeHun». Fnasa 4. Pasgen 5.

MapameTp 3Ha4veHne KommeHTapum
Koadpdpuument a | O1-99,9°C o 300°C | CaoBur xapakTepucTuky B rpagycax
Ot -0.999 po 0.999 KoadppuumeHT, 3agatommn nonpasky
KoadphdpumumeHT b K HaKNOHY rpagynpoBOYHOM
XapaKTEPUCTUKN

dyHKUMA BBeOeHUs MOoMpaBkM K U3MepeHusaM. Hanpumep, Mo  TeXHUYECKUM
NpUYMHaM gaTynk TemnepaTtypbl He MOXeT ObiTb YCTAaHOBMEH B 3a4aHHOW TO4Ke, a
npeaBapuUTenbHble N3MEPEHUs Nokasanu, YTo B TOW ToYke, rae AaT4yMK YCTaHOBIIEH,
TemnepaTypa otnuyaetcs Ha 50°C. 3Ta yHKUMS NO3BONSieT BBOAUTbL MOMpaBKy
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Buga: T = Tusm+a+b-Tusm, rae T —vHOMuMpyemoe namepeHHoe 3HadeHue, Tusm —
N3MepeHHoe npMbopoM 3HaAYeHMe, a — COBUr XapaKTepUCTUKM B eauHuuax

namepeHus, b — koaddULMEHT, 3aaaloWwmini NONPaBKy K HaKMOHY rpagyvMpOBOYHON
xapaktepucTuku (Hanpumep, b = 0, 002 cootBeTcTBYeT nonpaske B 2 rpagyca Ha
kaxxgble 1000 rpagycoB U3MepEHHON TemnepaTypsbl).

Pexum nogcrtpouku r0

MnaBa 4. Paspen 6.

OTOT pasfgen HyXeH B TOM cnyyae, ecnu Bbl nogknoymMnu TepmMoconpoTuBreHne 1
He 3HaeTe ero conpoTtmeneHue npu 0°C. NomecTuTe TepMmoconpoTusreHne B cpeay,
TemMnepartypa KOTOpPOW Uu3MepseTcAa TepMoMeTpoM. WM3meHas kHonkamu V n A
3Ha4yeHne CconpoTuBneHns, [obenTecb nNpaBWUIIbHbIX MOKas3aHUM TemnepaTtypbl
coBnagarLmx ¢ TepMOMETPOM.

MnaBsa 5. Taumep

HacTtpoiika napameTpoB Tamepa

«Tanmep». NmaBa 5. Pasgen 1.

OyHKUNA «TanrMep» CAYXUT ona peanu3auum Tanmmepa obpaTHoro otcyeta. [lo
NcTedeHMn BpemeHn cpabaTbiBaeT BbiOpaHHbIM Mofib3oBaTtenieM Bbixod. Bpewms
oTcYeTa TanmMmepa yCTaHaBNMBaETCS NOMb30BaTENEM.

MapameTp 3HaveHune KommeHTapun
Tun HeT Tanmep He ncnonb3yeTcs
Tun Tanmepa PyuHon 3anyck  TamMepa  BpyuHyw. [lo
OKOHYaHUM OTcYeTa BKMNIOYUTCA BbIXO4
Tanmepa
ABTO ABTOMaATUYECKMN 3anyck Tanmepa nno

OOCTWXXEHUN YCTaBKU perynnpoBaHust.
[lo OKOHYaHMM oOTcYeTa BKIIHOYUTCA
BbIXO4 Tanmepa

Bpewms Ot 0 go 96 yacos Bpemsa obpatHoro otcyeta Tanmepa

AT Ot 0,1°C po 200°C Tanmep 3anycTuTtcsl, He gocTuras

Mopor 3anycka YyCTaBKMU Ha BENUUUHY nopora AT

Tanmepa

Bbixon BknovaTtb Mo OKOHYaHUKM OTCYeTa BbIXO4,

Pexvm paboTbl BKNto4YaeTcs

BbIxo4a aons

TaliMepa OTkniovatb Bbixog oTkno4aeTcs no nctedeHmm
BpEMEHM
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Kak pabotaTtb ¢ Taumepom

B pasgene «Tanmmep» Bbibepute pexumm paboTbl Tammepa. Bbixog Tammepa,
KOTOpbIn cpaboTaeT MO OKOHYaHWKO OTCYéTa, YycTaHaBnmBaeTcss B [nase 1,
Pasgene 2. Npn HeobBxoanMMOCTN HAcCTPOUTE ocTasibHble NapamMeTpbl. BepHuTech B
OCHOBHOW pexum paboThbl.

3anyck Tanmepa BPYy4HYHO

B ocHoBHOM pexume paboTbl, HaXMute KHonky O Ona Toro, 4tobbl 3anycTuTb
Tanmep. B BepxHeEM none aKkpaHa oTobpasunuTcs BpemMs Tanmepa N Ha4vyHeTCcs oTcyeT
BpemeHu. o okoHYyaHun oTcyeTa cpaboTaeT BblbpaHHbIN BbIXOL.

[nsa Toro, 4To6bl BLIKOYUTE TANMeEp U BbIXO TanMepa, HaxXmuTe KHonky O.

ABTOMaTU4Ye€CKMM 3aNyCK TanmMmepa

Haxmute kHonky O ans Toro, 4tobbl akTuBMpoBaTb Tanmep. B BepxHen cTpouke
3KpaHa nosiBUTCA BpemMs obpaTHOro oTcyeTa TauWMmepa U CTperika BBepX/BHUS.
CTpenkon ykasblBaeTCs CBEpPXY UMM CHU3Y OOJDKHO NOLOUTU U3MEPEHHOEe 3HaYeHne
K yCTaBKe perynupoBaHus.

Bpems Taiimepa =TEPMOAAT

T~
~_

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

105 °C  H
Sp= 100°C ¢
MotuHocTb 70%

Korga temnepaTtypa OOCTUNHET YCTaBKW, HAYHETCS OTCYET BPeMEHU. 10 OKOHYaHuu
oTcyeTa cpaboTaeT BblbpaHHbIN Bbixo4d. [na Toro, 4Tobbl BbIKIOYUTL TanMep U
BbIXO[ TaMepa, HaXXMUTEe KHonky O.

MnmaBa 6. YnpaBneHue 351eKTpo3aaBUKKON

TepmogaT-16E5 mMoxeT mcnonb3oBaTbCa AN YNpaBfieHUs 3NeKTPO3agBMKKOM Mo
TPEXNO3ULMOHHOMY  3aKOHY perynupoBaHus. PerynupoBaHne Takoro Tuna
npou3BoaMTCS C nomoulbto AByx pene. OgHo pene (Bbixog P1) 3amblkaeT uenb
NMUTaHUS 3JNeKkTpoABUraTtend, OTBEYalLLy 3a OTKpbITUe 3aaBukku. OTKpbITUE
3a4BWKKN yBENMYMBAET NOTOK TEMMNOHOCUTENS, YTO Bre4veT 3a cobon yBenumyeHue
Temnepatypbl. [Opyroe pene (Bbixogq P2) 3amblkaeT uUenb  NUTaHUSA
anekTpoaBuratend, OTBeYalLLy 3a 3akpbiTUe 3agBWKKA. OTO yMeHbLUaeT MoToK
TENSIOHOCUTENSA U NOHWXKaEeT Temneparypy.

Bkntounte TpexnosnunoHHoe perynuposaHue B [ naBse 6, Pasgen 1.
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B ocHOBHOM pexume paboTbl BMECTO BbIBOAMMOrO 3Ha4YeHUA MOLHOCTM byger
oTObpaxaTbCHa Npouecc ynpaBreHUs 3NeKTPO3aABMKKON: «3aKpbITUEY, «OTKPbITUEY,
«oxngaHue». To ectb npubop nMbo 3akpbiBaeT, NMMOO OTKpbIBAET 3aCrOHKY, NMbo
HaxXo4UTCS B peXnumMe OXuaaHus.

NMapameTpbl TPEXNO3NLUOHHOIO perynmMpoBaHus

naBa 2. Paspen 4.

lNocne BKro4YeHus TPEXNO3NLUNOHHOIO perynmpoBsaHUa nodBUTCA 3TOT pa3aern.

3aecb 3agaloTcsa napaMeTpbl PErynMpoBaHus 3NEeKTPO3aaBUKKOMN.

MapameTp 3HaveHune KommeHTapun
OTKNUK Ot 00. mnH 01. cek | Bpemsa mexay ynpasnsitoLnmm

A0 99.MUH 59. ceK | ymnynbcamm (Bpemsi TEMNMOBOro OTKMUKA)
A= 0,1°C po 250°C | 30oHa He4YyBCTBUTENBHOCTU
KoadchuumeHTbl Kp | MNMponopunoHarsnbHbI KO3OULNEHT

OT1 0,1 no 999,9

Kd | OudpdepeHumanbHbin koaddpuuneHT
Ot 0 pgo 9999 cek

OAnutenbHOCTbL Max | Hambonblias onmrTenbHOCTb MMNynbca
uMnyrnbca (He gomkHa npesbilaTb BpeMs
ABWMXEHUS1 3aABWMKKN OT OHOro KpamHero
NOJIOXXEHUA A0 APYroro)

Min | HanmeHbluas onMTenbHOCTb MMMNYynbca

MepBbI NapameTp, HEOBXOAUMBIN AN HACTPOWKU PErynupyrowero MexaHnama —
370 A - 30Ha He4vyBCTBUTENbLHOCTU. ECNn namepeHHas TemnepaTypa oTnnyaeTcs oT
3aJaHHON MeHee, YeM Ha BESIMYMHY 30Hbl HEYYBCTBUTESIbHOCTU, PEryNMpoOBaHME He
npoucxoaut — oba pene BbIKNOYeHbl. BTopon napameTtp, Heobxoaumbin Ons
HaACTPOWKM - NponopunoHanbHbin KoadpduumeHT Kp. [Npn Harpese unu oxnaxgeHum
COOTBETCTBYIOLLlEE pene 3aMblkaeTca Ha BpeMmsd, 3aBucsdlwee OT pPasHOCTU
Temnepatyp Mexay YCTaBKOM U  U3MEPEHHbIM 3Ha4vYeHueM TemrnepaTypbl.
lMNponopunoHansHbIN KoadbpunumeHT Kp saBngaeTcs KoadbprumMeHTOM
NPONOPUMOHANBbHOCTU MeXAY ONUTENbHOCTLI YNpaBnAlLWMX UMNYNbLCOB (BpeMs,
Ha KOTOpOe 3aMblKaeTcsa pene) u pasHocTbio TemnepaTtyp. OH nMeeT pasMepHOCTb
[cekyHpoa/°C]. Ero BenuunHa — 93TO ONUTENbHOCTb  UMMynbca, KoTopas
npeanonoXuTenbHO HeobxoanmMa ONna USMEHEeHUs TeMnepaTypbl Ha OAWH rpagyc.
Tpetun napametp Kd - anddepeHumnanbHbii KoapduumneHT. OnmMTenbHOCTb
ynpasnanLWnX UMMNynbCOB AO0JHKHA 3aBUCETb OT CKOPOCTU N3MEHEHUNA TemMnepaTypbl
c obpaTHbIM 3HaKOM, YTOObI MPEnATCTBOBATb PE3KUM U3MEHEHUAM TemnepaTypbl
obbekta. Yem ObicTpee ocCTbiBaeT 06bekT, TeM 6onble npubop OTKpbiBaeT
3a0BWXKY, yBenuuuBas nocTtynneHuve Tenna. W HaobopoT, ecnn TemnepaTtypa
BO3pacTaeT CrUWKOM OBbICTpO, npubop HadnHaeT npuKpbiBaTb  3aBUXKY.
AudpdepeHumaneHbin KO dUUMEHT 3ada€Tcss B CeKyHOax U aBnseTcsd
KOo3(ppuumneHToMm NPONOpPUMOHANbHOCTH MeXay  CKOPOCTbHO N3MEeHEeHUs
TemnepaTypbl U OXXngaeMmon BeNUYMHON KOMNEeHcaunm 3Toro UsSMeHeHus .
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,D,J'II/ITeJ'IbHOCTb yrpaBnAarowmx nMmnyJsibCoB BbIHYHUCITAETCA MO cpopmyne:

Bpemst umnynbsca —Aek
dt
MapameTp OTKNMK — 3TO BpPeMmsi TENMOBOrO OTKMMKA CUCTEMbl. [1poMexyToK

BPpEMEHN MexXxay YnpasnswowmmMu  UMNyrbCaMn  onpeneniietcd BpeMeHeM
TENnoBOro OTKNUKa cuctembl. 1o cyTn, 3TO BPEeMEHHOW WHTepBas, 3a KOTOPbIN
N3MEHNTCA TemMnepaTypa CUCTEMbI, BCNeACcTBME U3MEHEHUS MOSTIOXKEHUSA 3a4BUXKKMN.
OTKNMK MOXeT ObITb onpefeneH aKCnepuMeHTanbHO U OOMMKEeH ObiTb 3adaH npu
HacTponke npubopa. lNpeoycMoTpeHa BO3MOXHOCTb OFpPaHUYEeHUst ONUTENbHOCTU
ynpasnsoLwmx UMNyribCoB A4 ydeTa NnodpToB 3a4BUKKN.

naBa 7. IMCKpeTHbIN BXOpA,

HacTpoliika guckpeTHoro Bxona

Mnasa 7. Paspen 1.

3HaveHune KommeHTapum

Het

KHonka: ctapTt 3anyck perynmpoBaHusi BHELLIHEW KHOMKOW

KHonka: 3anyck/ocTaHoBKa perynupoBaHus BHELLHEN KHOMKOM
cTtapt/cton

Tymbnep: 3anyck/ocTaHoBKa perynupoBaHus BHELWWHUM TyMbrnepom
ctapTt/cTon

TymbGnep: 3anyck/pexxvum nay3sbl perynmpoBaHns BHELWWHUM TyMmbrnepom
cTtapT / nay3sa

ANCKpeTHbIN BXO4 WCNONb3yeTcs Ans NOAKMIOYEHUST BHELUHEW KHOMKU  Unn
Tymbnepa.

BbibepuTte nogknoyaemoe YyCTPOMUCTBO U €ro Ha3HavyeHune.,

naBa 8. AHanoroBbIn BbIXon
(ons npubopa ¢ aHanorosbiM BbIXOL0OM)

HaCTpOﬁ Ka aHanoroBoro Bbixoga

Mnhasa 8. Pa3pen 1.

AHamnoroBbIn  BbIXO4 MOXeT paboTaTb B pexume ynpaBrneHUs MOLLHOCTbIO
HarpeBaTensa  unu  oxnagutensa  (perynupyet  TemnepaTtypy) WM Kak
npeobpasoBaTenb TeKyLeln TeMmnepaTypbl B TOK (TPAHCNMpYeT TeMnepatypy).

B pasgene Bbixoabl BbibepuTe pexxum paboTbl aHanoroBoro Bbixoaa.

Ecnu BbIOpaHbl ynpaBneHwe HarpeBaTenieM unu oxnagutenem, To HeobxoguMmo
YCTaHOBUTb AManas3oHbl TOka. TOK npornopuuvoHaneH MOLIHOCTW, nogaBaeMon Ha
HarpeBaTenb uUnu oxnagutens. [py 3TOM UCNONb3yeTCcs WEeCTb AManas3oHOB TOKa
4-20 mA, 20-4 mA, 0-20 mA, 20-0 mA, 0-5 mA, 5-0 mA.
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Mpu BbIOOPE pexmma TpaHcnsauum TemnepaTypbl HeobxoauMmo 3agaTb [ABa
3Ha4YeHns TemnepaTypbl 1 COOTBETCTBYHOLLME UM 3HAYEHUA TOKa. [locne ycTaHOBKU
3TUX 3HA4YeHMn paboTa aHanoroBoro Bbixoga obecneynuT OgHO3HAYHOE JFIMHEWHOE
npeobpasoBaHMe TeKyllen TeMmnepaTypbl B TOK 4S9 BCEro AnanasoHa namMepsieMblX
Temnepartyp.

MnaBa 9. [laTta. Bpems

Hactpouka gaTtbl U BpeMeHu

«Yacbl U kKaneHpapb». Mnaea 9. Paspgen 1.

MapameTp 3HaveHne KommeHTapun
Nop [o 2099 | 'op
Mecsy AHBapb- | Mecsuy
Hekabpb
OdeHb Ot 10031 | JeHb
Yacsl OT1 0 po 23 | Yachl
MuHyTbI O1 0 o 59 | MuHyThI
JIleTHee/3nmHee [a | ABToMaTtnyeckum nepexon Ha
Bpems neTHee/3anMMHee BpeMs
Het | lNepexoq Ha neTHee/3uMHee BPeEMS He
ocyLecTensaeTcsd

YcTaHoBuTE AaTy 1 BpeMs Ansi NpaBunbHOM paboTbl apxuea.

maea 10. ApxuB

NMepnoabl apxmBa

Mhaea 10. Pasgen 1.

YcTaHoBuUTE nepmnoanyHoOCTb 3ariuCn B apxus. I'Iepvlo,u, 3anmcm MoxeT ObITb 3a4aH B
npeagenax or 1 CeKyHObl OO0 1 vaca. BpeMFI HGI'IpprIBHOVI 3anncm B apxmB 3aBUCUT
OT nepmnoga 3arncum n CoCTtaBJIAET.

nepuog 3annucu 2 cekyHabl — BpeMs 3anucu - 24 cyTok
nepwuog 3anucu 10 cekyHA — BpeMms 3anucu — 4 mecsya
nepvog 3anucu 1 MuHyTa — BpeMms 3anucu — 2 roga

nepuop 3anucu 1 yac — Bpemsa 3anucu — 6onee 100 net

[aHHble B apxuBe obpa3sytoT konbueson 6ydep, TO eCTb AaHHble 3anofHAKT apxuB
OT Hayana Ao KoHua, a nocre 3anofiHeHUs1 apXxmBa BHOBbL 3anuCbIBAOTCSA CHavana,
cTupas ctapble. Takmm obpasom, B npubope BCce BpeMs umeeTca nHdopmaumsa no
rpacpuky TemnepaTtypbl 3a NocneaHun Nnepuos BpeMeHN.

ABapuirHbIN nepuon ycTaHaBnueBaeT NepuoaNYHOCTb 3arnvcu B apxvB MNpu aBapuu
ntoboro Tmna.
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KoHdurypaums apxuBa

Mnasa 10. Pa3pen 2.

MoMnMO un3MepeHHOro 3HadeHuss (T) B apxuB MOXHO 3anucbiBaTb TeKyLlee
3HavyeHue yctaBku perynupoBaHus (SP) n 3HayeHune BbiBOAMMOW MowlHOCTU (P).
MepnogmMyHOCTb Yy BCEX BeNUYMH — ogHa M Ta Xe. Ho ¢ yBenunyeHuem pasmepa
apXVBHOW 3anncm eMKOCTb apxuBa yMeHbLNTCA. T.e. ecnn 3anncbliBaTb B apxuB BCe
TPU BESIMYMHLI, TO HaumbosbLlee 4YuCro 3anucen B apxmBe COCTaBUT OKOJMO
300 TbICAu.

Kak npocMoTpeTb apxvB Ha aucnree npubopa

BepHuTecb B OCHOBHOW pexum paboTtbl npubopa. Ybeaoutech, 4TO BbiOpaH pexum
«rpadpuk». KHonkamu V n A gBuranTte rpapuk no ocn BpeMeHU 0 HY>XHOW OaThbl.
Ob6paTtnte BHUMaHMeE, AaHHblE N3 apXmMBa MOXHO TOSMbKO NpocMaTpuBaTth, USMEHUTb
NX HEBO3MOXHO.

nmaBa 11. Npaduk

HacTpouka napameTtpoB rpacpuka

MNhasa 11. Pasgen 1.

MNapameTp 3HayeHne KommeHTapum

BpemeHHOE OKHO OT1 5 muH go 240 | LUnpuHa okHa rpaduka rno ocu gatbl U
4acoB | BpPEMEHMU

BpemeHHOM caBur Ot 5 MuH go 240 | BpemeHHOW MHTepBarsl, Ha KOTOPbIN
YacoB | rpaduk casuraeTcs BrnpaBo U BNeBO
Npu HaXXaTum Ha KHOMKN V U A

Ocb Y ABTO, ['paHuubl | HacTpouka rpaHuu ocn Y:
ABTOMAaTUYECKM NN BPYYHYIO
Bua [[opn3oHTanbHbIN, | Bua rpaduka

BepTukanbHbIn

CeTka | HaHeceHne ceTku Ha rpaduk

Hagnucn | HaHeceHue Hagnucen Ha rpauk

BbibepuTte napameTpbl oTobpaxeHus rpadumka Ha akpaHe npubopa.

naBa 12. CeTeBble HaCTPOMKM npubopa

Hactpounka nHtepdenca

«RS-485/RS-232». 'naBa 12. Paspen 1.

MNapameTp 3HayeHus KommeHTapum

Appec Ot 1 po 255 | CeTteBou agpec npubopa

CkopocTb OT1 9600 | CkopocTb 0bMeHa nHdopmaumnen
0o 115200 | no RS485. 3agaeTtcs 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

NnaBa 15. Bo3Bpart K HacTponkam nNo yMosi4aHUIo

BO3BpaT K HaCTpOﬁKaM no ymosin4daHuro

«3Ha4vyeHUAa no ymon4yaHuoy». Mnasa 15. Pasgen 1.

34ecb BO3MOXHO YCTAHOBUTbL 3HAYEHUs BCex napaMeTpoB npubopa B 3HAYEHMUs1 MO
YMOJYaHMUIO.

Ecnu B nepBor CTpOKe Ha CTpaHuUe HacTpounku BbibpaHo «3aeodckue», TO
yCTaHaBMMBalOTCA 3aBOACKME YMOMYaHus (Camble pacnpocTpaHeHHble). Ecnu
BblbpaHo — «Mol npogusnb», TO yCTaHaBMMBAKOTCA YMONYaHWUS, 3adaHHble B
TPETbEM U YETBEPTOM YPOBHE [AOCTyna 4epe3 MNyHKT MeHw «Co3damb Mol
npoghusib» N COOTBETCTBYHOLLIEE COODLLEHNE:

YcTtaHoBKa M npoBepka MNPaBUNTbHOCTU YCTAHOBKW YMONYaHUIA NPOU3BOANTCS
Ha)kaTueM 3KPaHHbIX KHOMOK « YcmaHoeumb» n «[Ipoeepumb» COOTBETCTBEHHO.

OrpaHunyeHue focTyna K napameTpam HaCTPOWKM

B ocHOBHOM pexume paboThl, HaXMUTE N yaepxmBanTe kKHonky O B TeyeHne 6onee
10 cekyHa. Ha wHaukatope nosiBUTCS Hagnucb «YpoBeHb AocTtyna». Bbibepute
OAVH U3 TPEX BapMaHTOB C NOMOLLbIO KHOMOK V nnm A n Haxmute O:

YpoBeHb goctyna =0 3anpelleHbl nobble n3aMeHeHns

YpoBeHb goctyna =1 OTKpbITO MeHI0 ObICTpOro gocTyna.

YpoBeHb goctyna =2 [1ocTyn He orpaHu4eH.
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YcTaHoOBKa U nogknioveHue npuodopa

| MoHTax npnb6opa

Mpubop npegHasHayeH Ana WMTOBOro MOHTaxa. [lpmbop Kpenutca K LWKUTY C
NOMOLLbLIO OBYX KPEMEeXHbIX CKOO, BXOAALMX B KOMMSIEKT nocTtaBkn. Pasmepsbl
Bblpesa B LuUTe Ana MOHTaxa 92x92 mwm.

Cnepnyet obpaTtnTb BHMMaHMe Ha pabouyyto TemnepaTypy B wkady, OHa He OOoSKHa
npesbiwaTtb 40°C.

Mpu noakntovyeHun npmnbopa K ceT peKoMeHayeM YCTaHOBUTb NpPenoXpaHuTenb n
BHELWHWN Tymbnep onsa BknoYeHus npudopa.

MopkniovyeHue faT4YUKOB TemMnepaTtypbl

[Ina obecneyeHnss HagexHon paboTbl npubopa, crnepgyet obpatutb ocoboe
BHMMaHME Ha MOHTaX NPOBOAOB OT AATYMKOB TEMMNepaTypbl.

1. NpoBoga oT gaTyMKoB TemnepaTypbl OOSHKHbI MMETb XOPOLUYK 3SIEKTPUYECKYHO
N30NALMIO U HU B KOEM CIlydae He [OOonycKaTb 3JMeKTPUYEeCKUX yTe4dyek mexay
npoBo4aMu 1 Ha 3emnio 1, Tem bonee, nonagaHus asbl Ha Bxoa npubopa.

2. MNMpoBoga oT AaTYMKOB AOMKHbI ObITb NPOSIOXKEHbI HA MaKCUMarnbHOM yaaneHuu
OT MOLLHbIX CUITOBbIX Kabenen, BO BCAKOM Criydae, OHM He AOOJTKHbl KPEenUTbCS K
CUINOBbIM KabensiM U He OOMKHbl ObITb NPONOXEHbl B OAHOM KOpob6e C CMMNOBbIMU
kabenamu.

3. lNpoBoga OT AAaTYMKOB OOIMKHbI UMETb MUHMMANbHO BO3MOXHYIO ATNHY.

MogknioyeHne Tepmonapbl. Tepmonapy crnegyetr nogknwdatb K npubopy c
NOMOLLIbIO YONHUTESbHbIX TepMonapHbIX NpoOBOAOB. YOonuHUTenbHble
TepmMonapHble NpoBoAa AOMMKHbI ObiTb U3rOTOBMEHbI N3 TEX XXEe MaTepuarnos, YTO U
Tepmonapa. Hanpumep, ogHa Xuna w3 Xpomens, BTopas W3 anwomens ans
Tepmonapbl XA. T[logknoyaTe yanuHUTENbHbIE MPOBOAA K TepMonape crieayeTt C
Y4ETOM MNOMSPHOCTU (XpOMEsb K  XpoMmento, aniomens K anomento ansa XA).
Mogknoyatb Tepmonapy unu TepmonapHble npoBoda K npubopy crneayet Takke C
y4ETOM nNONSAPHOCTU. Temnepartypa «XonogHblX cnaeB» B npubope TepmopaTt
N3MepseTca Ha KNeMMHOW Korogke W aBTOMaTUYECKM YYUTbIBAeTCA MNpu
BbIYUCITIEHUN TemnepaTypbl.

Ecrin y Bac BO3HWKNM COMHEHUSI B MNpaBUNbLHOCTU paboTbl npubopa wnu
MCNPaBHOCTM TepMonapbl Mbl pEKOMEHAYEM ONS NPOBEPKN NOrpy3anTb TepmMonapy B
kmnawyto Bogy. lNMokasaHus npubopa He AomkHbl oTnmyatbcs oT 100 rpagycos
bonee 4em Ha 1...2 rpagyca.

Mpubopbl TepmogaT WUMET BbICOKOE BXOAHOE COMPOTUBIIEHME, TMOJTOMY
COMPOTUBNEHNE TEPMONapHbIX MNPOBOAOB W MX AONMHA HE BAUSIIOT Ha TOYHOCTb
namepeHna. OgHako, YeM Kopo4ye TepMonapHble NpoBoAda, TEM MeEHbLUe Ha HUX
aNeKTpu4eckme HaBoaKWN.

Bo usbexaHue ucronb308aHuUs Henooxodsuwux mepmorapHbIX npogodos usu
HernpasusibHo20 UX MOOK/TIYEHUSI PEKOMEHOYEeM UCMOMb308amb MepMornapbl C
Hepa3beMHbIMU rpogodamu Haweao rpoudgodcmea. Bbi Moxeme 3aka3amb
mepmorapy ¢ obou 0r1uHoU rnposooa.
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MogknioyeHne TepmoconpotuBneHusa. K npmbopy MoxeT OblTb MNOAKIIHOYEHO
NaTMHOBOE, MeOHOE NN HUKENEBOE TEPMOCONPOTUBIEHNE. TepMoconpoTMBneHne
nogkrovaeTca no TpexnpoBogHon cxeme. Bce Tpu npoBoga A0MMKHbI HAXOOUTLCA B
ogHoM kKabene. MpoBoga AOoOMXHbI OblTb MedHble, cevyeHne He mMeHee 0,5 Mm?
(monyckaetca 0,35 MM? 4na KOPOTKUX NMHWIA). MpoBoaa AOMKHbLI UMETb OANHAKOBYHO
ONMHY 1M conpoTtueneHne. MakcmmarnbHOe COMpoTUBAEHME KaXKAoro npoBoda
AOIMKHO B6bITb He Bonee 20 Om. Npu cobnogeHnn 3TUX YCroBUW CONPOTUBIIEHUE
NPOBO4OB aBTOMATUYECKM YUYUTbIBAETCSA U HEe BNUAET Ha TOYHOCTb U3MEPEHUS
TemnepaTypsbl.

Moakno4vyeHMe OATYNKOB C TOKOBbLIM BbIXOoAOM. [ NOAKMOYeHUss aT4ynKoB C
TokoBbIM BbixogoMm 0...20 MA unu 4...20 MA Heob6xoanMMOo yCcTaHOBUTL WYHT 2 Oma.
PekomeHnayem ncnones3oatb LWyHT L2 Hawero nponssoacTtea.

Cx
I |E2
SIS \
=X ()
| =X | =X | = = |
Q Q ] ]
= = o > )—+ =
‘mD ‘m ‘m>— ‘E |
TepmMmonapa TepMOMETpP 0...80 vB 0...40 mA 0aTyYnK C YHUPULMPOBAHHBIM
COMPOTUBIIEHUA I'IOTeHU,l/IaJ'IbeIVI TOKOBbIN TOKOBbIM CUTHAINoOM “
BXO[, BXO[, BHELLUHMM nuTaHmem 24 B

| MoakntoYeHne NCNONMHUTENbHbIX YCTPONCTB |

Pene, yctaHoBneHHoe B npubope, MOXET KOMMYTMpPOBaTb Harpysky no 7 A npu
~ 220 B. CniegyeT NOMHUTb, YTO pecypc paboTbl KOHTAKTOB perne 3aBUCUT OT TOKa WU
TMNa Harpysku. Yem Bbllle UHAYKTUBHOCTb HArpy3kn n 4em Bbllle TOK, TeM BbicTpee
M3HALWIMBAKOTCA  KOHTaKTbl pene. [OnNa 3awuTbl KOHTAKTOB pene napannenbHOo
WHOYKTUBHOW Harpyske cnegyet yctaHaBnuBaTb RC-uenoyvkn (TunoBble 3Ha4YeHUs
0,1 Mk® 1 100 Om).

Pene MOXHO ucnonb3oBaTb AMA BKAKOYEHUS HaArpys3ku C Manon UHAOYKTUBHOCTbHO
(TOH, namna HakanuBaHus1) MoLwHoCcTbo Ao 1,5 KBT.

[ns BKIOYEHUS MOLLHOW Harpys3km OObIMHO MCMOMb3YKTCA 3NEKTPOMarHUTHbIE
nyckatenu. [lyckatensamu cnegyetr ynpaenATb C NoMowbk pene npubopa. He
pekoMeHAyeM YyCTaHaBnvMBaTb BTOPUYHbLIE perie Mexay nyckatenem wu pene
npuoopa. WHOYKTMBHOCTb KaTyWKWU MPOMEXYTOYHbLIX pene Benuka, 3TU pene
paspyLllalT KOHTaKTbl pene npubopa 3HauyuTenbHO O6bIcTpee, 4YeM nyckaTenu.
MapannenbHO KaTywke nyckatens pekomeHayem yctaHaBnmeaTb RC-uenouky. [Ans
3awmTbl pene nNpuM  aBapum  peKoMeHAyeM  yCcTaHaBnvBaTb  JlaBKue
npeaoxpaHuTenu.
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CxeMbl NOAKMIOYEHUA UCNOSNTHUTENbHbIX yCTpOVICTB K BbIXoAaam npu60pa

Bbixoa “P”

PenenHbin BbIXoA.

KoHTakTbl HOpManbHO-pa3oMKHYThle - 7A, ~220 B
KoHTakTbl HOpMarbHO-3aMKkHyThle - 3A, ~220 B

(e,
~U Harpyska

MyckaTenb
—

——
Harpyska N<1.5 kBT ] P| < O_M = o ] Pl «
wlE — HH & m|f
& ~U &
o—— P2

MogkntoveHne Harpy3km meHee 1,5 kBT MogkntoyeHne Harpy3skm 6onee 1,5 kBT
C NMOMOLLIbIO 3M.-MarH. nyckarens

ABapus
N j Pl=
~ - =
(o} Q Pl P g <C =—P1 I:::l 2
1
~U o I'lHZIJ o \E:] E o OTKpbITUE 3a0BUKKM _l =
"‘E‘ O—+——0 ~220B O -
oo~ 3akpbITVe 3a0BUXKKN Q) P T
MoaknoyeHne aBapuitHoOn P A _ ;\[:] S
cuUrHanmsaumm <C =02 A
MogkntodeHne aneKkTpo3aaBMKKA
13 ”
Bbixoa “C
CvmuncTopHbIv BbIXoA,. [pegHasHadeH Ans ynpasneHusi BHELUHUM CUMUCTOPOM, TUPUCTOpaMm
unu Harpyskon go 200 BT. OnTomnsonupoBaH, BKITHOYEHNE CUMUCTOPA NMPOUCXOANT
B MOMEHT npoxoxaeHus dasbl yepes Homb. Imakc. ~1A
(e,
Harpyska ~U Harpyska I'chx_eienb
Harpyska o— AN —=—1-
56 Om M S
o—AM ——C)— C 1 [S - C| 2 o { | = Cul
s a0 | TR ESif
o © & 2 o
56 Om o
|_|O,D.KJ'IPO‘-IeHVIe BHeELIHero HonKnmqume BHELUHUX |_|OJJ,KJ'IPO‘-IeHI/Ie ANeKTpoMarHMTHoOro
cumucTopa TUPUCTOPOB nyckarens
Harpyska N<200 Bt N ! P
O @] C O
~U gs%z o @S# & lh=t|d
o 2 A o 2 2 o C2 &
MogkntoyeHne Harpysku MopkntoyeHve aBapUnHON MogknoyerHne
meHee 200 Bt curHanusauum aBapuHOW curHanusaumm
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Bbixoa “T”

TpaH3nCTOpHbIN BbIXoA. MNpeaHasHadeH anga ynpaeneHusa cunossiMm brniokamu tuna Cb, MBT.
U =15B (12-20B, He cTabunuampoBaHHoe). Imakc. = 30MA

®daza AC
Harpyska ®aza BO
o—wWi—e ® v TR ®daza CO—— S
~U QS#Z 2 2 g Harpyska ﬁ;t#
ZC = -
o— s ot (@ |2 o 0o (@ Tf3
L9 N 5
g@\ w090 @ |2
YnpasneHne ogHoda3HOW Harpyskon e o
¢ nomoubto 6noka Cb
Mcnonb3oBaHue aByxdasHbIX CUNOBbIX Or1OKOB
AN ynpaBneHnsa TpexdgasHon Harpy3Kou.
Cxema nogkritoueHus “TpeyronbHuk”
®dasza AC
daza AC
®aza BGC ®asa BO
®aza CC H S ®aza CO S
arpyska ?# Harpyska K};t#
= i Shes
« 9®4<_+UT g © O@—( +UTH
RN G e W ey O |2
m =
o —— s S o (@7 |3
. Q
Hevitpans N ™ S # t#
Y Shiss
YNpaBneHme TpexcpasHoit Harpyskoi MoagkntodeHne TpexdasHon Harpysku
C NOMOLLbIO TpeXdasHbIX CUITOBLIX GITOKOB. MO WECTMMPOBOHOM CXEMe
Cxema nogkrntodeHus “3sesga ¢ HeMTpanbko”

Bbixoa “A”

AHaNoroBbIN TOKOBbIN BbIXOA,
MpeaHasHayeH ansa ynpaeneHus
NCMNONHUTESNbHLIMW YCTPOUCTBaMM

¢ TokoBbIM Bxogom 0...5, 5...0, 0...20, 20...0,
4...20, 20...4 mA.

RH<500 Om.
e
@ @ 0.,.2(;.mA

MopkntoueHmne 3aaBUXKKN
C 3NEeKTPOnp1UBOaOM

Beixog A

GF=A
JI 2@

+
0..20 mA

Brixox A

MogkntoyeHne camonucua
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NoaknioueHne npmubopa K KOMNbLIOTEPY

JTUCKPETHBIH

C
E=
__Ohe

Cxema nogknio4veHusi npubopa ¢ 0O4AHUM CUMUCTOPHLIM, OAHUM
TPaH3UCTOPHbLIM U ABYMS penenHbIMU BbiXxog4aMu
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http://www.termodat.com.ru/
mailto:mail@termodat.ru

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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