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HasHnadeHwne YnpasneHne HarpeBaTenem, ynpasfeHme oxnagutenem,
aBapuinHas curHanusaums.

NpumeHeHne YnpaeneHue Harpyskon go 1 A, BKIOYEHME NyckaTens,
ynpaBneHne BHeLWHUMU TUPUCTOPaMMN UM CUMUCTOPOM
OcobeHHoCTH Hanuune petektopa «0», KOMMyTauus MpPOUCXOAUT Mpu

npoxoXxaeHun gasbl Yepes Hollb

PerynupoBaHue TemnepaTypbl

3aKOHbI - NMN[-3akoH
perynupoBaHus | - [IByXnNO3MUMOHHbIN 3aKOH (BKM./BbIkM., on/off)
- Tpexno3nuMOHHbIV 3aKOH A58 YNpaBNeHNsa 3a4BWKKON C 3NEKTPONpUBOAOM
OcobeHHoCTH - PerynupoBaHue no 3agaHHon nporpamme
- dyHKuMa aBToHacTpounku MU koaddpumumeHToB
- BO3MOXHOCTb OrpaHmyeHns MakCumManbHOM U MUHUMANbHOW MOLLHOCTM
- Pexxum ynpaBneHnsa MOLHOCTbIO BPYYHYHO
MpymeHeHne YnpaBneHue HarpeBaTenem unv oxnagutenem unv ogHOBPEMEHHO HarpeBaTenem

n oxnaguteriemMm

ABapMﬁHaﬂ CUrHanuniauuvs

Pexumebl - MNpeBbiweHne 3agaHHOM TemMnepaTypbl

paboTbl - CHMWXeHue TemnepaTypbl HUXe 3a4aHHON
- Meperpes Bbilwe yCTaBKM perynmpoBaHns Ha 3aaHHY BESTUYUHY
- CHMXeHne TemnepaTypbl HUXKE YCTaBKN Ha 3a4aHHY0 BENUYMHY
- BbIX04 13 30HbI OKONO YCTaBKWN peryrnmpoBaHns

KonuyecTtBo

PyHKUMN - OyHKUMSA BNOKMPOBKM aBapumn Npu BKOYEeHUN npmnbopa

- DyHKUMSA nofasneHus «gpebesray curHanusauumn, punbTp 40 YETbIPEX MUHYT

CepBuCHbIe (PyHKLMU

KoHTponb obpbiBa Tepmonapbl UM TEPMOCONPOTUBIIEHUS N KOPOTKOrO 3aMblKaHWUS
TEPMOCOMNPOTMBIIEHUS

KOHTpomnb HE3aMKHYTOCTM (LLeNTOCTHOCTMN) KOHTYpa perynupoBaHusi

OrpaHunyeHne ypoBHS 4OCTyna K napaMeTpam HacTPOMKK

Lindposas dpunbTpaums curHana

Pexum py4yHOro ynpaBrneHus MOLLHOCTbIO HarpeBaTens

Bo3MoXXHOCTb BBEAEHMS MONPABKM K U3MEPEHHOW TeMnepaTtype

ApXVIBHaFI namaTb

KonnuectBo 3anuncen

lNepuog 3anncu B

MNpogomknTeEnNbHOCTD Mpun neproge 3anucu:
HenpepbIBHOW 3anncu 1 MuHyTa — 6onee 100 net
1 cekyHga — 32 roga
lNpocmoTp apxmBa Ha gucnnee npubopa B BMAae rpaduka nnu Ha
KomnbtoTepe
UHTepcpenc Tun nHTepdenca
CkopocTb 0bmeHa 9600..115200 6ut/cek
OcobeHHOCTH M30onmpoBaHHbIN
MpoTokon Modbus ASCII, Modbus RTU, «TepmogaT»
USB-nopTt MpumMmeHeHne MoakntodeHne USB-Flash Hocutena ans ckaumBaHus
apxmBa

MoTpebnsembi TOK

MakcumarnbHbI 00bem 32TB
USB-flash HocuTens

dannoBada cucrema FAT32
USB-flash HocuTensa

Hanunuune HeT
npenoxpaHnTens




MuTtaHwne

HomuHanbHOe HanpsXXeHne NUTaHus
Jonyctnmoe HanpsikeHue nuTaHus OT1 ~160 B no ~250 B
MNoTpebnsiemas MOLLHOCTb He 6onee 10 Bt
NHaukaTop
WcnonHeHne, macca | Kopnyc metannuyeckuit. icnonHeHne — Ans WMTOBOro MOHTa)Xa, MOHTaXHbIN
N pasmepbl Bblpe3 — 92x92 MM, nuuesas naHenb 96x96 MM, rabapuTHble pasmepbl
96x96x95 mm. Macca — He 6onee 1 kr
TexHn4veckne TY 4218-004-12023213-2009
yCroBusi
CepTtudpukauus
Ceptudukat coorBetcTBua Ne POCC RU.ME48.H02704
CepTtudumkat 06 yTBepxaeHun Tuna cpeactsa nsMepeHumn
B pecnybnuke benapycb Ne 3674
CepTudoukaTt 06 yTBEPXKAEHUN TUMNA CPEACTBA U3MEPEHNI
B pecnybnuke KazaxctaH Ne 6410
MeTtponorusa
MexxnoBepoYHbIN MHTEpBan 2 roga
YcnoBus Pabounn ananasoH ot +5 °C go + 40 °C, BnaxHocTb Ao 80%, 6e3
aKcnnyaTtauum KOHOeHcauun Bnaru
MapaHTusa 3 ropma
Mopgenu

16K6/1YB/2P/1C/1T/485/4Gb/F

1 yHuBepcanbHbI BXxoA, 2 pene, 1 CUMUCTOPHbBIV BbIXO[,
1 TpaH3ncTopHbIN BbiXoa, HTepdenc RS485, apxus 4 6, Bxog USB

16K6/1YB/3P/1T/AGb/F

1 yHuBepcanbHbIv BxoA, 3 pene, 1 TpaH3MCTOPHbLIN BbIXOA,
nHTepdenc RS485, apxms 4 0, Bxog USB




BBeneHue

Bnarogapum Bac 3a BbIbop perynartopa TemnepaTypbl Tepmoaat-16K6.

TepmopaT-16K6 npegHasHayeH AN U3MEPEHUA U perynupoBaHusa TemnepaTypbl.
PerynupoBaHne TemnepaTypbl OCYLECTBNSETCA MO  MNPONOPUMOHANbHO  —
MHTerpaneHo - audpdepeHumansHomy 3akoHy ([MAO), OBYXMNO3MLUMOHHOMY 3aKOHY
nnm  no TPEXNO3NLUNOHHOMY 3aKOHYy (NpUM  WUCMNONb30BaHUWM  3adBWXKKM C
3NEeKTPonpuBOLOM).

TepmopgaT-16K6 nmeet yHMBepcanbHbi U3MeEPUTESbHbIN BXOA, AUCKPETHbLIN BXO U
yeTblpe BbIxOAa. YHMBepcasrnbHbll BXO4 nNpefHasHadeH Ans  noaKN4YeHus
TeMnepaTypHbIX AaTymkoB (Tepmonap, TepmoconpotusneHnn). K  Bbixogam
NOOKMNIYATCA  WUCMNOSHUTENbHbIE YCTPOMCTBA — MycKaTenwu, curHanumsaTopbl,
cunoBble 6110kn. C NOMOLLBbIO KHOMKK, NOOKMHOYEHHOW K OUCKPETHOMY BXO4Y MOXHO
AVNCTaHLMOHHO BKNOYaTb/BbIKNOYaTb MNPOLLEeCcC perynnpoBaHust.

Mpubop MoOXeT ynpaBnNATb KakK HarpeBaTenbHbIMW (Hanpumep, T3OH), Tak wu
oxnagunTernbHbIMU (BEHTUIIATOP, KOMMpeccop) ycTponctesamu. NpeaycMoTpeH Takke
0COObIN KOMOUHMPOBAHHBIN PEXUM — OQHOBPEMEHHOE YrpaBlfiEHNME HarpeBaTesiem
N oxriaguTenem.

TepmopaT-16K6 wumeeT pasBuTyl0 CUCTEMY aBapunUHOM U npeaynpeamnTenbHOM
curHanmsauun. B HacTtpomkax npubopa umeeTcss Tpu He3aBUCUMbIX Npodouns
aBapunHon curHanmsauyun. Kaxgbi npodunb MO3BONAET HACTpoOUTb NATb
pPasfnMYHbIX TUMNOB CuUrHanuMsaumm, B TOM 4ucre u curHanusaumio o6 obpbiBe
AaTyMka MU 0 HEUCNPaBHOCTU KOHTYypa perynupoBaHus. ABapuUHYO CUrHanmM3auuto
MOXHO Ha3Ha4nTb Ha Nbon BbIxo npubopa.

Mpubop cHabxeH uHTepdencom RS485 ona ceaAsm ¢ komnbtoTepom. [lpoTokon
cea3n Modbus ASCII. YcTtaBku TemnepaTypbl U gpyrne napameTpbl npubopa mMoryT
3afaBaTbCs U pefakTMpoBaTbCs C KOMMbloTepa. [Ona noaknioyeHUs K KOMNbTepy
Heobxoaum npeobpasoBaTtenb MHTepdenca USB/RS485 tuna CK201. K ogHomy
yctponcTtey CK201 moxeT 6bITb noakntodeHo oo 128 npubopos. [lonyctumas anmHa
nuHn RS485 - 1200 meTpos.

KomMmnbloTepHas nporpamma TermodatNet nossonsiet OopraHu3oBaTb
aBTOMaTUYECKNI ONPOC HECKONbKNX NpMbopoB, HabnaaTbe Ha 9KpaHe KoMMbloTepa
rpadovkn Temnepatyp, nony4vyaTtb U3 NpubopoB apXMBHbIE 3anucu, pacrnedyaTbiBaTb U
COXPaHATb AaHHblEe B pasfnyHbiX doopmaTtax.

Mpubop obopyaoBaH apxXMBHOM MaMATbIO A9 3anucu rpadpuka TemnepaTypbl.
MNamepeHHaa TemnepaTypa 3anucbiBaeTcs BO BCTPOeHHyk Flash namate c
NPUBA3KOM K peanbHOMY BpeMeHu W kaneHgapto. llepuog 3anmcu ot 1 cek Oo
12 yacoB. ApxvB nosBonseT 3anucatb A0 10° Toyek. ApXuMB MOXeT ObITb
NPOCMOTPEH HENOCPEeACTBEHHO Ha npubope B Buae rpaduka unm nepegaH Ha
koMmnbtoTep. CkavaTb apxmB MOXHO C nomouwbto USB-flash Hocutens, ans atoro
npudop obopynosaH USB-nopTom.



OCHOBHOM pexnm padoTbl

YcraHoBute TepmopaT-16K6 wn Bknwouute ero. [locne KopoTkon npouenypbl
camoTecTupoBaHusa npnbop rotos k paboTe. Nepen BaMy OCHOBHOW pexum paboTbl
npubopa. B aTtomM pexume npubop oTobpaxaeT nmbo rpadpuk M3MepeHHOro
3Ha4yeHus, NIMb6o OCHOBHYK MHOpMauunto B OykBeHHO-UMppoBoM copmaTe. Kak
Bbl6paTb peXnM MHOMKALMKN ONUCLIBAETCH HUXE.

MHgukaTop aBapumHom

cUrHanmaaumm USB nopt
S =
o
M3amepeHHada Temnepatypa B °C TeaMonaT Tekywe Bpems 1 garta
16.02.12 4]
11:09:45
o T
YcTtaska 105 °C 2 .
TemnepaTtypa perynmpoBaHns) |+—-. sp= ° ¢
( patypa perynvp ) > SP 100°C COCTOSIHME BbIXO4O0B
Ee MoluHocTb 70% (I - BbIXOZ BKMIOYEH, L] - BbIXO[, BbIKMIOYEH)

BbiBOAMMAas MOLLHOCTb

Bxoa
B PEXMM HaCTPOWKN

Puc. 1. Pexxum nHgmkaumm «TekcT»

Ecnn patumk He noakniyeH unm HeucrnpaseH, BMECTO 3Ha4yeHus TemnepaTypbl
BoiBOAUTCA crnoso «OBPbIB». Ecnn perynupoBaHue BbIKNIOYEHO, TO 3HayeHue
ycTaBkn (Temnepartypbl perynupoBaHusi) He BbiBOAUTCHA. Ecnn perynupoBaHue
NPUOCTaHOBIIEHO, TO BbIBOAUTCA CroBo «lMay3sa».

NMpaBuna HacTponku npuodopa

MapameTpbl HacTponku npubopa crpynnupoBaHbl B pasgensl, a pasgensb
obbeanHeHbl B rnaBbl. B BepxHen CTpoOKe Ha rmaBHbLIM MEHIO OTobBpaXkaeTcss HoMep
rmaBebl U pasgernia B pykoBOACTBE Mnosib3oBaTtenid. Hanpumep, nyHKT mMeHwo «[AO»
onucaH B rnaee 2, pasgene 1:

[naea 2. Frazgea 1

Bxop,
Brizogrl

Harreeate e

MpocTtoe HaxaTue Ha KHonKy [1 OTKpbiBaeT MeHK ObiCTporo goctyna. B meHio
ObICTPOro goctyrna MOXHO MOMEHATb pexuMm paboTbl npubopa (NyHKT « OCHOBHOM
3KpaH») N BKITIOYNTb perynupoBaHue (MyHKT «YCTaBKn»).



[onroe HaxaTtve Ha KHomnky 0 (OKono 5 cekyHA) OTKpbIBAeT PEXWM HaCTPOUKU
npubopa.

| HasHaueHne KHOMOK B peXnmMe HaCTPOMKM

Viunim A BblioeneHnne NMYHKTOB, Bbl60p 3Ha4YeHun napameTpoB

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

MeHto ObICTPOro gocryna

B meHto 6bICTpOFO AOCTYyNna HaxogAaTcd 4acTo UCMOoJib3yeMble KOMaHAbl orneparopa

ans yoobctea ynpasneHns npoueccom perynuposaHus. Haxmute kHonky D). MNepea
Bamu MeHIo0 n3 aByXx CTpOYeK:

‘IIIEH-:-E:H-:-Fl Ell-ﬂZF'-ElH\

B mMeHO «YcTaBKM» MOXHO onepaTtnBHO BbIMNMOJIHATE 3arycK, MNpUOCTaHOBKa "

OCTaHOBKa rpouecca perynmpoBaHus, U3MEeHeHne TemnepaTypbl peryrmpoBaHuUs
(ycTaBKM) 1 CKOPOCTU HarpeBa/oxniaXXgeHus.

B meHio «OCHOBHOM 3KpaH» BbibMpaeTcs pexum nHavkaumm npmbopa. EcTb aBa
pexuma: «Tekct» u «[ padumk».

- =

NamepeHHasa Temneparypa
TEDMOHST p p yp

110

100

14:08 15:12

Bbibop | Cosur rpaduka

oTobpakaemoit BeNUUMHbI Mo OCK BpeMEHN

Puc. 2. Pexxum nHamkaumm «I"padpmk»

B pexunme «rpadmk» kHonkon O u3MeHAeTca oTobpaxaemass Ha rpaduke
BeNuYuHa: U3MepeHHoe 3HayeHue TemnepaTypbl T, yctaBka SP unn mowHocTb P.
KHonkamn V 1 A npousBoguTCs CABUT rpadpuka Hasag v Brnepes no 0Cu BpeEMEHM.
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Kak BKNno4YnTb perynupoBaHue

Haxmute kHonky [,
B nyHkTe «YcTaBku» 3aganTe ycTaBKy perynmpoBaHusi SP U CKOPOCTb U3MEHEHUS
yctaBkn V. Bknounte perynupoBaHue, HasHauvMB napameTtpy «PerynvpoBaHue»

3Ha4veHue «[a».

. =
OCHOBEHOW 3KFaH

=PRI
L=1 @88, 82Ty

FergavroeaHde: HeT

YToObl NPUOCTAaHOBUTL pPeErynupoBaHue BblbupanTe 3HaveHne «llaysax. NMpu aTom
npnbop GyaeT npoAaoskaTb pPerynupoBaTb, HO 3HAYeHUEe YCTaBKU M3MEHSATbCS He

Oyger.

HACTPOWKA NMPUBOPA

MnmaBsa 1. KoHdurypauumsa

Bxopa (BbIOOp AaTymka)

hasa 1. Paspen 1.

B nepBom pasgene paHHoM

rmasbl

3ajaeTtca Tun UCnonb3dyemMoro agartyumka.

Hanpumep, ecnu nogkntodeHa TepMmonapa xpomenb-konernb, Bbloepute «XK(L)».

O6o3Ha4veHne KommeHTapun Onana3soH
[aTtyvka M3MEpPEHMS
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) nnatnHa-10%poaui / nnatmHa -50°C .. 1800°C
XKK(J) | TXKK (J) »eneso / koHcTaHTaH -210°C .. 1210°C
MK(T) | TMKH (T) meab / 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) Huxpocun / Hucun -270°C .. 1300°C
BP-A1 | TBP (A-1) sonbgpam-peruii / Bonbdpam-peHnin 0°C .. 2500°C
BP-A2 | TBP (A-2) sonbgpam-peHuii / Bonbdpam-peHunin 0°C .. 1800°C
BP-A3 | TBP (A-3) sonbgpam-pexuii / Bonbdpam-peHuin 0°C .. 1800°C
TepmoconpoTtuenexus?
Pt | MnaTtuHoBoe Pt (a=0,00385 °C™?) -200°C .. 500°C
Cu | MegHoe M (a=0,00428 °C1) -180°C .. 200°C
Pt pon. | MnaTtunHosoe M (0=0,00391°C?) peako ucnonsayetca -200°C .. 500°C
Cu pon. | MegHoe Cu (W100=1,4260) peako ncrnonb3yercs -50°C .. 200°C
Ni | Hukenesoe ni (0=0,00617 °C™?) -60°C .. 180°C
R(Om) | N3mepeHne conpoTuBneHus 10 Om .. 300 Om

1
B cTpoke «Ro» 3agaeTcs conpoTuBreHne BbibpaHHoro aatymka npu 0°C
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JInHenHbIN MoaKroYeHe AaTynka ¢ TOKOBbIM BbIXOAOM UIMU C 0...20MmA,
BbIXOJOM MO HanpshxeHuto. JInHeiHoe 0...40 MA
MaclTabvpoBaHne N3MepeHHOW BENUYUHbI -10...80 mB

KBagpatnuHbin | [MogkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UMKN C 0...20MA,
BbIXOZIOM MO HanpsxeHuto. MacwTtabnpoBaHune 0...40 A
N3MEPEHHON BENUUMHbLI C U3BIIEYEHNEM KBaapaTHOro -10...80 mB
KOPHS

KopeHHoWM MoaknoyeHe gaTymnka ¢ TOKOBbIM BbIXOAOM UMU C 0...20MA,
BbIXOZIOM MO HanpsXxeHuto. MacwtabupoBaHune 0...40 A
N3MEpPEHHOW BENMUYNHBI C BO3BEAEHNEM B KBaapaT -10...80 mB

NMupomeTpol

PK-15 | MNupomeTp mapkun «PK-15» 0°C .. 1500°C
PC-20 | NMupomeTp mapkm «PC-20» 0°C .. 1950°C

NMpumeyaHue. BepxHun gnana3oH namepeHns nnaTtuHOBbIX TEPMOMETPOB COMPOTUBIIEHUST YKa3aH
ans  patydukoB ¢ conpotueneHnem npu 0°C paBHbiM 100 OM M conpoTUBREHUN MOABOAALLNX
nposogoB no 20 Om. Npu MeHbLLMX CONPOTMBEHNAX BEPXHUI ANaNa3oH N3MepeHus GyaeT Bhille.

Bbixoabl

Mnhasa 1. Pa3gen 2.

B atom pasgene Heobxogmmo BbiOpaTb Ha3HavYeHMe ANda Kaxaoro Bbixoaa.
TepmopaTt-16K6 mmeeT 4eTbipe Bbixoga. Ha kKaxablh BbIXOO MOXHO Ha3Ha4nTb
ynpaBfieHMe HarpesaTtenem, oxnaguternieMm unum oavH N3 npoduren aBapuUMHON
curHanmsauumn. Tekyllee COCTOSIHUE Kaxaoro Bbixoda OoTobpaxaeTcsa Ha nepegHewu
naHenu. Ecnu BbIXxod BKIOYEH — OH ByaeT BblAeneH.

(3aBucKUT OT Moaenu
npndopa)

CurHan.2 nporp...

MapameTp 3HayeHns KommeHTapum
T BbiknioyeH Bbixog He ucnonb3yercs
TpaH3ucmopHbIli ebixod | Harpesatens Bbixoq ynpaBnseT HarpesBaTtesiem

Oxnagutennb Bbixoq ynpaBnseTt oxnagutenem
P1 CurHanusaumsa 1 | Bbixoq ynpaBnsieT aBapuiiHOM
Pene c curHanusauven 1
fEpeKnIoHeHnem CurHanusaumsa 2 | Bbixoq ynpaBnsieT aBapuiiHOM
KOHTaKTOB g

curHanuaaumnen 2

P2 CurHanusaums 3 | Bhixof ynpaBnsieT aBapuinHoN
Pene curHanmsaumen 3
C nv6o P3 Tanmep Bbixoa Tarimepa
CumucmopHbili 851x00 CwurHan.1 nporp... | Bbixoa ncnonb3yeTcs Ans curHanmsaumm
nm6o perse xoga nporpammbl 1

BbIxoq ncnonbdyeTca ona curHanusaumm
xoga nporpammbl 2

Ecnun Bbixoa He NCMNOJIb3yeTCA, peKoMeHOYyeEM €ero OTKIMI4YnUTb — Bbl6paTb 3Ha4vYeHune

«BbIKNOYeH.




BHumaHume! | [pu ycTaHOBKE HasHa4yeHusi Bbixoda cnegyeT MOMHUTb O TOM,
4YTO NpMBOP He BLIMNOMHAET OOHY U Ty ke PYHKUMIO Ha pasHbIX
Bbixogax. Hanpumep, He ynpaBndeTr OBYMSi HarpeBaTensiMu.
MoaToMy, Npu nepeHoce HarpeBaTensl C NepBOro BbIxoda Ha
BTOPOW, MNepBbI — aBTOMaTUYECKM BbIKIlOYaeTcsa, T.e.
ycTaHaBnMBaeTcsl 3HaYeHne «BbIKno4veH».

maBa 2. PerynupoBaHue

TepmopgaTt-16K6 MOXeT perynmpoBaTb Temnepartypy npwu nomoLLm
ABYXMO3ULMOHHOIO, TPEXNO3nunoHHoro nnm NN sakoHa perynmpoBaHus.

Hanbonee npocTon 3akoH perynmpoBaHUs TemnepaTypbl - ABYXNO3ULMOHHLIA. Ha
HarpeBaTesflb NogaeTcs MofiHag MOLLUHOCTb OO0 OOCTMXKEHUSI YCTaBKW, MOocrie 4ero
nogavya MOLLHOCTM rpekpalwlaeTcs. HecmoTpa Ha 310, pasorpeTtbin HarpesaTesib
npogosrrkaeT oTaaBaTb Tenno W Temnepatypa obbekTta Kakoe-ToO Bpems
npogoSPkaeT HapacTtaTtb, 4YTO npuBOoAUT K neperpesy. [lpy nocnepywolem
OCTblBaHMN 0OBEKTa, MO OOCTMXKEHMW YCTaBKW, HA HarpeBaTeflb BHOBb MNogaeTcs
nosiHas MowWHOCTb. HarpesaTenb cHa4dana pasorpeBaeTt cebsi, 3ateM okpyxatoLime
obnactn obbekTa, U, TakmMm obpasom, oxnaxgeHne OyaeT NpoaosmkaTbCs A0 Tex
nop, NOKa BOJSIHA Tenna He OOCTUrHET Jartduka TemnepaTtypbl. CrnegoBaTesibHO,
pearbHaga TeMmneparypa MoXeT OKa3aTbCs 3HAYUTENBbHO HMXKE 3a4aHHOro 3Ha4YeHus.
Takum o6pasom, nNpu OBYXMNO3ULMOHHOM 3aKOHE pPEerynMpoBaHMA BO3MOXHbI
3HaunTenbHble KonedaHus TemnepaTypbl OKOMO 3a4aHHOMO 3HAYEHUS.

[MoBbICUTE TOYHOCTb pPErynuMpoBaHUS MOXHO, TMPUMEHSA NPOMNOPUMOHasbHO-
NHTerpanbHo-gudepeHumanbHbii 3akoH perynuposaHna (ML 3akoH).

NMAL npegnonaraeT ymeHblleHME MOLLHOCTW, MoaBaeMoOW Ha HarpesaTeslb, Mo
Mepe NpuonmxkeHuss TemnepaTypbl 06beKTa K 3agaHHon Temnepatype. Kpome Toro,
B yCTaHOBMBLLUEMCSA pexume perynupoBanna no NN 3akoHy npubop onpegensiet
BESIMYMHY TEMNSOBOW MOLLHOCTU, HEOOXOAMMYIO ANSi KOMMEHcaUMM TENMOBLIX NOTEPb
N nogaepXXaHus sagaHHoOM Temneparypbl.

HacTtpowuka MU 3akoHa perynupoBaHus

«Mna». rmaea 2. Paspen 1.

MNapameTp 3HayeHne KommeHTapumn
Kp ot 0.1°C go 3000°C | lNMponopunoHanbHbI KO3 dULUNEHT
Ki ot 1 cek. no 9999
HeTt | NHTerpanbHas coctaenstowas ML 3akoHa He
NCNOJIb3yeTCs
Kq ot 0 o 999.9 cek. | AnddepeHumanbHbin KOIMODULNEHT

Ans pabotel ML 3akoHa perynupoBaHna Heobxoaumo 3agdaTb TpU KoadhuumeHTa
— NpONopUUOHanbHbIN, MHTEerpanbHbin U audpdepeHymanbHbin. Bl MoXxeTe 3agaTb
3TN  KOIPPUUMEHTbI  BPYYHYO UM npubop MOXeT onpedenvtb  UX B
aBTOMaTUYECKOM pexnme.
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Kak HacTtpouTtb NMUl-perynatop B aBTOMaTU4E€CKOM pexume

1. Bongute B pasgen 5 «ABToHacTpouka N0 »

2. 3apganTe  yctaBky perynupoBaHus, npu  KoTopon Bbl  cobupaeTtech
3KCMNnyaTnpoBaTh Neyb.

3. Ybegutecnb, 4TO TemnepaTtypa B NeYun HUxKe ycTaBkn He meHee 4emM Ha 10°C.

4. Bblbepute napametp CtapT U HOXXMUTE KHONKY [1.

SF= ol BTC

CrtapT

Mpubop HadHeT aBTOMaTM4deckyo HacTponky [MTO-koadpdunumeHToB. Pexnm
HacTpPOMKM Ha BCe 3TO BpemMsa 6yaet 3abnokmpoBaHo. Bpemsi aBTOHACTPOWKM
3aBUCUT OT MHEPLIMOHHOCTU NeYm n MoxeT 3aHATb 40 100 MUHYT.

Habniogate 3a npoueccoM aBTOHACTPOWMKM MOXHO W3  OCHOBHOMO pexuma
nuankaumn. lNocne nosaBneHuss Hagnucu «oxauTecb...» HaxmuTe kHonky [0. B
BEPXHEWN YacCTu 3KpaHa MosIBUTCS Muratowas Hagnucb, yKkasbiBaroLwasa B NpoueHTax
O BbINOJSIHEHUM NpoLEecca aBTOHACTPOWKN.

8gd:15:18 20.02.11
loxpuTEech “n NMHI EE% -+
OKOHYAHMA ' ' .

— F1]

ABTOHACTPOWHKHM ‘ ‘ ' =
MHA - ko3, SP= 945 ]
MowHoCocTe-180, 8%

Ecnu B npouecce HacTpomku npowusowen cbon (Hanpumep, npubop Oblin
ob6ecToYeH), TO BbicBEUYMBaAETCS coobLieHne o6 owmnbke.

Mpn ycnewHom 3aBepweHnn asToHacTpoumku [TNL koadpuuneHToB HOoBbIE
3Ha4YeHUns1 KO3IMPPMLUMEHTOB 3aHOCATCS B NaMsATb Npubopa.

Ecnu aBTOMaTMyeckass HacTporka He [aeT Xenaemoro KadyecTBa perynupoBaHus,
nnbo npmnbop npekpalwlaeT ee n3-3a Cnuwkom 60nbLLIoro BpemMeHn Hactpouku, MNMNLI-
KoappuumeHTbl cnegyet 3agatb BPYYHYK (CMOTpM Ha cauTe www.termodat.ru
ctatbto «MeTtoabl HaxoxaeHus ML koadnuneHToB» ).

HacTtpownka HarpeBaTens

HarpeBaTtenb». [nmaBa 2. Pa3zgen 2

HacTpolika HarpeBaTenss CcOCTOMT W3 [BYX 3TanoB — 3TO BbIOOp 3akoHa
perynupoBaHusi 1 BbIbop MeToaa ynpaBneHUs MOLLHOCTbIO HarpeBaTens.

1. 3akoH perynupoBaHus. [Npunbop ocywectenaeT perynuposaHue no MNMAL 3akony,
No ABYXMO3ULMOHHOMY 3aKOHY UITN MO TPEXMO3ULMOHHOMY 3aKOHY.
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Mpn OBYXMNO3ULMOHHOM perynmpoBaHun HeobXxoOMMO YCTaHOBUTb BENUYUHY
rmctepesnca (A) 1 MUHUMarbHOE BpeMA MeXAy BKITHYEHUAMU U BbIKIMIOYEHNAMN
HarpeBaTensa («Bpemsi Bbixoaa»).

MMcTepesnc Heobxoaum, 4TObGbI NpPefoTBPaTUTL CIIMLLKOM 4YacToe BKOYEHue
HarpeBaTend. Bbixon BkMOYeH, Moka Temnepatypa He [JOCTUrHeT 3HayeHus
ycTasku. [Mpn OOCTMXKEHUM YyCTaBKM BbIXOA BblkNtoyaeTcs. [oBTOpHOE BKNOYEHME
NPOUCXOANT TMOCHEe CHWXEHUA Temnepatypbl HUXe YCTaBKM Ha BeSIMYMHY
rmcrtepesuca. ['ucrepesnc 3agaétca B rpagycax. ObblMHO 3HayeHue rucrepesunca
paBHo 1...10 rpagycam.

«Bpems BbIxoga» - 3TO [OOMOSIHUTENbHLIM NapameTp, UCNOoNb3yeTcd OnA TOoro,
4YTOObI HE AOMNYCKaTb CIMULLKOM YacCTble BKNIOYEHUS 3NTIEKTPOMArHUTHOro nyckaTtess.
Hanpumep, 3agagum «Bpems Bbixoga» paBHoe 5 muHyTam. Ecnu Temnepartypa B
3feKTponeyn MnOoHU3UTCH, BbIXOL BKNKOYUT nyckaTenb. [lyckaTenb oOcTaHeTcs
BKINIOYEHHBLIM Ha BpeMS He MeHee 5 MUHYT, JaXe ecnu nedb neperpenack. Nocne
BbIKNMIOYEHUSA MycKaTens OH He BKMIOYUTCA paHee, YeM 4Yepes3 NATb MUHYT, Aaxe
eclnim neyb OCThbiNa.

Mpu MUO perynupoBaHun HeobxoauMo BbIGpaTb MeTOA YrpaBfeHUs! MOLLHOCTbIO
HarpeBaTens.

I'Ip|/| MCnoJib30OBaHUN MeToaa LUNPOTHO-

uMnynbcHon wmoaynsauum (LUMAM) HarpeBaTenb LA

UNnU oxnaguTenb BKIHOYaeTCcs Ha OOonK nepuoga Hepnon I3

LWINM. Metog moxeT ObiTb peann3oBaH Ha BCeEX vmuﬂvﬂvﬂvﬂvﬂvﬂuﬂvﬂvﬂvﬂ UAUAUAUAUAUAUAUAUAUAUA b
TMNax BbIXOAOB: pene, TPaH3UCTOPHOM U Momocts 100%
cumMucTopHOM. [lpu ncnonb3oBaHUKM nyckaTenew, AL AL Te
ONS npoaneHvs cpoka ux cryx6bl, nepvog WM 11T TV g
cnenyeTt BblOpaTb 60MbLINM, COTHU cekyHa. OAns Mozocrs 50%
TUPUCTOPHBIX  CUMOBLIX OMOKOB MMM MOLLUHBIX | (] Il T.c
CUMUCTOPOB, KOTOPbLIM YacTble nepeknodyeHns He 11 VY -

Mouaocts 25%

Bpeaart, nepuog WM moXxHO 3agaTb HeCKOSIbKO
cekyHa. lNepvog WWM no ymonyaHuio yctaHaeBnueaetcsa 5 cekyHa ansa C- mn T-
BbiIxoaoB 1 120 cekyHa ons pene.

Mpn MeToae paBHOMEPHO pacnpeAeneHHbIX i ,

pabouunx ceteBbix nepuonoB (PCIl) Tok 4epes Mongrocts 100% e
HarpeBaTesib NepuoaMyeckn BKMoYaeTcs Ha oauH N, >
UMW HECKONbKO CeTeBbIX nepuodoB. MoLLHOCTb

HarpeBaTensa WCMNbITbiBA€T MeHblUMe KonebaHus Mmoo, 59% N

Yo

BO BPpEMEHMU, YeM npu ucnosnb3osaHuu LM, SToT
MEeTO[ O4YeHb Xopow B nabopaTopHbIX YCOBUSX
npu  ManbiX MOLLHOCTAX HarpeBaTtensa. He Moutocts 25% T,
NCNOSb3ynTe MeTo Npu MoLwHoCTAX bonee 5 kBT.
Heponyctumo mncnonb3osaHne metoga PCI1 npu nHOYKTUBHOW Harpyske.

PazonmnynbcHoe ynpaBrnieHne (PUY) nossonseTt nmnaBHO U3MEHATb MOLLHOCTb
Ha HarpeBaTtene. MeTog peanuayeTca TOJSIbKO Ha TPaH3UCTOpPHOM Bbixoge. [lpu
9TOM MO TPAH3UCTOPHOMY BbIXOOY B UMMPOBOM BuAe nepenaetca Tpebyemas

Yo
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MOLHOCTb, a (asouMNyribCHOE YMPAaBMEHUE  ap 5

peanunayetcsa BHeLWHUMKN 6riokamn OUNY mnu MBT. Mouocts 100%

TvpucTopbl  OTKpbIBalOTCA C  perynMpyemMou /\\//\ A LK
dasoBon 3apgepxkkon ot 0 go 180° kaxabin

ceTeBou nonynepuoa. MeTtop XOpOoLUo ™ 25%

ncnosnib3oBatb ANa paboTbl ¢ HarpeBaTenamu c B
Manon TensoBon wuHepumen. dasommnyribCHoOE
yrnpaBfieHMe 4acTto UCnonb3ylT Ans pabotbl ¢ | )
MNOHMXaoLLNMN TpaHcdopmaTopamu c L
HW3KOOMHOW Harpy3kon BO BTOPUYHON OOMOTKE.

MapameTp P nossonsieT orpaHMuMTL MakcUMarnbHyl U MUHUMAMbHYIO MOLLHOCTb,
BbIBOAUMYIO Ha HarpeBaTtenb. MakcumanbHyl0 MOLLHOCTbL OrpaHuyMBaloT  ans
NpeaoTBpaLLEHNS pa3pyLLEeHUs HarpeeaTens npu nogadve rnosiIHOM MOLLUHOCTW, Ans
YMEHbLUEHNA CKOPOCTU HarpeBa Mpu CIIMWKOM MOLUHbIX HarpeBaTtensax u
yNy4llEeHNs TOYHOCTU perynupoBaHusa Temnepartypbl. OrpaHn4yeHne MUHUMAarnbHOM
MOLLHOCTU HarpeBaTens WCMONb3yeTCsl pexe, Hanpumep, ONs HarpeBaTens C
CUMbHOW 3aBUCUMMOCTbIO COMPOTUBIEHUSI OT TeMnepaTypbl (CUNUTOBLIA CTEPXKEHD).
[ns yBennyeHus pecypca Takoro HarpeBaTens ero Hy>kHo MeAneHHo pasorpeBaTb,
a pa3orpeToMy — He JaBaTb OCTbITb HKE HEKOTOPOW TEMMNEpPATYpHI.

HacTpoiika oxnagurens

«Oxnaputenb». lnaBa 2. Pa3gen 3.

B stom pasgene Bbl moxeTe BbiOpaTb 3aKOH perynupoBaHus AONs oxnaguTens.
OaovH BbIxog4 B npubope MOXeT ynpaBnsiTb HarpeBaTerniemM, a BTOPOA —
oxnagutenem. Mpu ML perynupoBaHnm CKOPOCTU HarpeBa 1 OXNaxkaeHus cnenyeT

coenaTb COMoOCTaBMMbIMU C MOMOLLLIO NapamMeTpa rCH. Mpwn ML 3akoHe MOLWHOCTb
oxnagutens perynupyetca metogom LLAM.

Py4yHoe ynpaBneHne MOLHOCTbIO

«Py4Hoe ynpaBneHuey». naBa 2. Pasgen 6.

lNpn BXxoge B aTOT pasfgen, Bbl ynpasndaeTe MOLWHOCTbIO CaMu.

B aTOM pexnmme MOXHO Habnwgatb Kak npu U3MeHeHUM MOLLHOCTU, U3MEHSIeTCA
namepaemasi Temrneparypa.

3Ha4YeHMe MOLLHOCTM yCTaHaBnNMBaeTCs KHonkammn V un A.

Mpu TIAL  perynupoBaHMnm  MOWHOCTbL  3adaeTcd B [MpoueHTax, npu
ABYXMNO3NLMOHHOM perynmpoBaHun HarpeBaTenb nNnMbo BKMOYEH, MO0 BbIKMOYEH
(oa/HeT), npn ynpaBreHnn 3NeKkTpo3anBMKKON NogaroTCa MMMYNbCbl OTKPLITUS Un
3aKpbITUA 3aBUXKMU.

53.1°C

Bbixoq u3 aToro pasgena Bo3BpallaeT PexumM aBTOMaTUYECKOro perynmpoBaHus.
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dencTtBue npndopa npu obpbIBE AaTYUKa

«O6pbIB patynkar». Flnasa 2. Paspgen 7.

Mpn o06pbiBE Tepmonapbl UMW TEPMOCOMPOTUBIEHUA U KOPOTKOM 3aMblKaHUK
TEPMOCOMPOTMBIIEHUS, MO YMOMYaHWo, npubOp BLIKNKOYAET HarpesBaTenb U
BblKIloMaeT oxnaautenb. WHoraa, pAOns  OTBETCTBEHHbIX  TEXHOIOrMYecKux
NpoLleccoB, pasyMHO 3adaTb HEKOTOPYK MOLWHOCTb Ha HarpesaTtene, nubo Ha
oxnagutene, He [OOMyCKawLlyl OCTbiBaHMsl, NUOO 4Ype3MepHoro pasorpesa
YCTaHOBKMW.

OTa cTpaHMua HedocTynHa npu ynpasreHun anekTpo3anBukkon. lMpu obpbiBe
naTyvKka ABMXKEHUE 3a[BUXKKM NpekpallaeTcs.

naBa 3. ABapunHasa curHanunsauyus

B otom rnaBe paccmaTtpmBaeTCcsl HaCTpoMKa Tpex npodunen asapumnHOW
curHanusauuun. [lpegnonaraetcs, 4TO BCe OHM OyayT Ha3Ha4yeHbl Ha pasHble
BbIXoAbl. [1Na Kaxxgon «aBapuny» yCTaHaBnMBaETCA CBOA NpederibHaa Temnepartypa
(aBapunHasi yctaBka). Hanpumep, oguMH BbIXO4, C HaUMeEHbLUEW YCTaBKOMN, MOXET
BblgaBaTb NpeaynpeauTenibHylo  curHanusauuio, BTOpOM — C  nNpeaerbHo
AO0MyCTUMOW YCTaBKOW BblAACT BTOPYH aBapuUWHYK CUrHanmMsauulo, TpeTum — C
yCTaBKOW, MNpeBbillalWen npedenbHO  AONYCTUMYK,  MOXET  OTKMYUTb
perynupoBaHne. Wnu, Hanpumep, MOXHO HasHauuTb MpeaBapuUTENbHYO U
aBapuUMHYO CMIrHanuU3aumio Ha ABa BbiXoda, a Ha TPeTun — curHanusaumio ob oTkase
aatymka (obpblB  Tepmonapbl, TEepPMOCOMPOTUBIEHUS, KOPOTKOE 3aMblkaHue
TEPMOCOMNPOTMBIIEHUS).

[NMepeBecTn BbLIXOAbI B PEXWM aBapuMHOW curHanusauum cnegyeTtr B rnase 1,
pasgene 2.

B OCHOBHOM pexumme MHOUKALUM «TEKCT» CTpoka «!CurHanusaumsa» Ha dKpaHe
MUraeT Npuv BbINOMIHEHUM aBapUMHbBIX YCIOBUIM HE3aBUCUMO OT BblibOpa aBapuUnHOro
BbIXOAa.

OpHOBpEMEHHO MOXHO BbiOpaTb TPU TUNa aBapumn — OAWH No TemnepaType, BTOPOW
No oOpbIBY Aatyvka, TPEeTUM — MO HEe3aMKHYTOCTU KOHTypa perynMpoBaHUs.
ABapuiHas curHanusauus nosiBUTCs Npu NtoGoM 13 3TUX CobbITUIA.

HacTtponka aBapurHOM CUrHanusauum

«CurHanu3aumua 1». Nnasa 3. Paspgen 1.

MNapameTp 3HaveHune KommeHTapum
Tun Het
CUrHanusauummn ABapusa 1 peructpupyeTtcs, ecnm nsmepeHHoe

3HadeHue T Bblle yCcTaBku perynmpoBaHma SP
Ha BENMUYUHY Taam T.€. T>SP+Taam

14



Makcumym

ABapus 1 perncTpmpyeTcsi, ecnim UsMepeHHoe
3HayeHuve T Bbllle aBapuUUHOWM YCTaBKN Tajarm T.€.
T>Talarm

Honyck (-) | ABapus 1 pernctpupyetcsi, eCrnm nsmepeHHoe
3HadeHune T HUXe ycTaBKu perynmposaHus SP
Ha BENUYUHY Taarm T.€. T<SP-Taam
Muuumym | ABapus 1 peructpupyetcsi, eCrnm nsmepeHHoe
3Ha4veHue T HxXe aBapuUHOWN yCTaBKN Taarm T.€.
T<Taarm
Awnana3soH | ABapus 1 pernctpupyetcsi, eCim nsMmepeHHoe
3HadeHue T BbIXOOWUT 3a npepgerbl 30HblI OKOS10
ycTaBku perynuposaHus SP. LUnpnHa 30HbI
onpenenaeTcd BefIM4MHON aBapunNHOM YCTaBKN
Talarm, T.€. T>SP+Tgjarm N T<SP-T gjarm
YcTaBKa OT1-999,9 3Ha4yeHue ycTaBku curHanmsaumm Tajarm
curHanusauum | go 3000°C
A Ot 0,1 po [McTepesnc nepeknioyeHna aBapunHoro Bbixoga
25,4°C

ABapumrHas curHanusauma 2 n 3 HacTpamBarTCHa aHanorM4yHo.

JdononHuTtenbHbIE HaCTpOﬁKM aBapMI‘;IHOVI CUrHainum3auumm

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

MapameTp 3HauyeHne KommeHTapum
BnokunpoBaHa Aa ABapuinHas curHanmsauma 6nokmpyeTcs, ecnm
BriokvpoBka aBapuy npu BKItoYeHnn npubopa TemnepaTypa cpasy
1 no remneparype OKa3blBaeTCA B aBapUMHON 30HE.
Nnpwn BKINtOYEeHU"
npn6opa Her CurHanusauma cpabotaeT npu NOBTOPHOM
nonagaHum B 30HYy aBapum
PunbTp Ot 1 po 250 CuvrHanusauma BKnYaeTcs, eCnv aBapus
CekK COXpaHsaeTCcs B Te4EHME 3a4aHHOro BPEMEHM
O6pbIB Oa CurHanusaumsa obpbiBa gaTymka BKNKOYEHaA
AdTHnKa HeTt CurHanmnsaums obpbiBa gaTtymnka He
ncnosb3yeTcs
O6pbIB Oa CwurHanusauma no obpbIBY KOHTYpa
KOHTypa perynmpoBaHna BKIItOYEHa
HeT CwurHanmusauma no obpbiBY KOHTYpa
perynmpoBaHnsa He NCNOJSIb3yeTCs
Bbixop BknovaTtb
Otknro4aTtb | [Npu HacTynneHun aBapun BbIXo4

OTKIKO4YaeTCcd
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Mpu BbIGOpe pexmnma paboTbl aBapuUMHOro BbIXOAa, OobpaTuTe BHUMAHWE, 4TO
TEPMUH «BbIXOA BKMOYaeTca» Ana pene obosHayaeT, 4TOo Ha OOMOTKY pene
nogaeTtcs HanpsikeHne (napameTp « Bbixoa» paBeH « BKIIOYaTb).

Taknm O6p830M, npn aBapun HOpMalribHO Pa3OMKHYTbl€ KOHTaKTbl 3aMbIKalOTCH,
HOPMalibHO 3aMKHYTbI€ Pa3MbIKalOTCA.

Mpyn Mcnonb3oBaHUN pexumMa BbiXxOAa «OTKNKYaTb» Ha 0OMOTKY perne cpa3sy nocne
BKITIOYEHNs1 Npubopa nogaéTcs HanpsbkeHue. MNpu HacTynneHnn ycrnoBus aBapum —
C KaTylKu pere HanpshkeHne cHumaetcs. [pu 3ToOM HopMmaribHO Pa3oOMKHYThbIE
KOHTaKTbl pas3MblkaloTCsl, HOPManbHO 3aMKHYTblE 3aMbIKalOTCS.

Ansa Toro, 4ToGbl M3-3a CIyYalHbIX OLUMGOK M3MEPEHWUs, Bbi3BaHHbLIX, Hanpumep,
SNEeKTPOMarHUTHbIMU Nomexamu, He cpaboTana aBapuiHas curHanusauusi, MOXHO
BKIMIOYMTb 3a€PXKKY N 3aAaTb ructepesuc aBapun. CurHanusauus BKIOUYUTCS, ecnu
YyCIoBME aBapum BbINOTHAETCHA B TEYEHME 3a4aHHOM0 Nosfib30BaTeNEM BPEMEHM.
BriokMpoBKka curHanusauuu no U3MepeHHOMY 3Ha4YeHul AelcTByeT MNpu MNepBOoM
BKITIOYEHUN npubopa, korga Temnepatypa MOXeT cpasy okasaTbCs B aBapUMHOWM
30He.

HacTtpomnka napameTpoB KOHTPOJSIA HE3AMKHYTOCTU KOHTYpa
perynnpoBaHua

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

Ecnn B HacTporkax nepBoro npouns asBapurMHOM CUrHanM3auuMm 3agaHo
«Ob6pbiB KOHTYpa: da», TO ©OydeT OCyWeCcTBNATLCA KOHTPOSb HEUCNpaBHOCTH
KOHTYpa perynupoBaHusi.

OTa dyHKUMA npegHasHadeHa And KOHTPOSisi HEeUCnpaBHOCTU BCEro KOHTypa
perynmpoBaHmnsa — OT daTyuka TemnepaTypbl 4o HarpeBaTens. NpuHUMn gencreus
OCHOBaH Ha N3MepeHNn TEMMOBOro OTKIMKA KOHTYypa perynupoBaHus. Ecnun npubop
BblJaeT KOMaHOy Ha YyBenudeHMe MOLLHOCTU Ha HarpeBaTtene, usmepsiemas
TemnepaTypa OOJMKHA noBbiWaTbcs. Ecnn oxxmaaemoro noBblleHMa TemnepaTypbl
HEeT, 3HA4YUT, KOHTYP PErynmMpoBaHus HapyweH. NpruYnHbl HapyLLIEHUsT KOHTYpa MOryT
ObITb pa3HbiMUK, HANPUMEP: KOPOTKOE 3aMblkaHMe B TepMonape unn yonnHUTENbHbIX
npoBoAdax, AaTyuMK TemnepaTtypbl He HaxoauTcd B MNedn, He paboTaeT BbIXoAd
npubopa, HeucnpaBeH CUNOBON TUPUCTOPHbLIM ONOK wnu nyckatenb, 06pbIB
NOABOAALWMX CUNMOBLIX MPOBOAOB, HeUcnpaBeH HarpesaTtenb. [Npubop He MoxeT
ykaszaTb MNPUYMHY, HO MOXET BblAaTb aBapWUWHbLIA CUrHam Ha OOMONHUTENbHbIN
BbIXOA.

XapakTepHoe BpeMsa onpegeneHus (pubopomMm HeEUCNPaBHOCTU KOHTYpa MOXET BbITb
3aJaHo nonb3oBaTenem.

Ecnu 3agaH aBTOMaTU4Y€CKUMU KOHTPOJSIb HE3AaMKHYTOCTUM KOHTYpa, TO U3MEHEeHue
N3MEPEHHOro 3Ha4YeHUs U BpeMs, 3a KOTOpOe 9TO U3MeHeHne npounsoLuso, bepyTtcs
aBTOMaTU4YECKUN, NICXOOs N3 HACTPOEK PEryfiMpoBaHus.

MoXHO 3agaTb PYYHOM pPEXUM KOHTPONS HE3aMKHYTOCTM KOHTypa. Torga
Heobxoaumo 3apatb «Bpemsa» (Bpemsi OTKNIMKa), 3a KOTOpoe W3MepeHHas

Temnepatypa [OMPKHA W3MEHUTbCA Ha 3aJaHHyl BenuuuHy «Ax». [aHHble
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BEJIM4NHbI MOTYT ObITb HaNOeHbl SKCNnepmnMeHTarbHo. Ecnu NPOUCXoaAT J1OXKHble
Cpa6aTbIBaHI/IF|, BpemM4d criegyeT yBEJINHNTD.

NapameTp 3HayeHne KomMmmeHTapum

Bpems oTknuka OT 1 cekyHApbl Bpema oTknuka KoOHTypa
Ao 100 MnHyT, perynupoBaHus

N3meHeHune Ot 0,1 go 1000 °C, BennunHa nameHeHuns no

Temnepartypbl (A) Temneparype

B OCHOBHOM pexume MHAMKALUN «TeKCT» cTpoka «!O6pbIB KOHTypa» MUraeT npu
cpabaTbiBaHUM CUTHaNM3aLuMM O HEeWCnpaBHOCTU KOHTypa perynupoBaHus
He3aBUCMMO OT BbibOpa aBapuMHOIO BbIXoA4a.

maBa 4. UamepeHune

OToGpaxeHue Temnepartypbl

«PaspelwieHue t°». 'naBa 4. Pasgen 1.

NapameTp 3HaveHne KommeHTapum
PaspeweHue 1°C PaspelueHne 1°C
01°C PaspeweHune 0,1°C

B atom pasgene Bbl MoxeTe BblOpaTb paspelleHue oTobpaxeHus U3MepeHHOoM
TemnepaTypbl N YCTaBKM perynupoBaHnsa Ha gucnree npubopa.

Buibop paspelleHna BNvMsieT TOMNbKO Ha oToOBpaXkeHne U3MepeHHOW TemnepaTypsbl.
BHyTpeHHee paspelueHne aHanoro-undgpoBoro npeobpasoBaHust Bcerga BbICOKOE.

MacmTaGMpyemaﬂ MHAUNKauuA

MnaBa 4. Pa3gen 2.

MNpn nogkntoYeHn OaT4YNKOB C BbIXOAOM MO

TOKY WX NO HanpsbkeHuto npubop MoxeT ”n";‘:éi;:’“ 0
nepecynTatb 3HAYEHME HaMpPsHXKEHUA Ha
BXO4€ B 3HAYeHWEe N3MEPSEMON BENUYUHDI.
MepecyéT (mMacwTabupoBaHne) nNPOU3BO-
ANTCA N0 JNUWHEWHOW, KBagpaTU4YHOW WIn
3aBMCUMOCTU U C U3BNEYEHNEM KBagpaTHOro
KOpHA Aonga Bxoga. JInHua 3apaétca  aByMms
TOYKaMMW.

[Jatunkm C YHUPUUMPOBAHHBLIM TOKOBbIM l ..E-. onm;a
BbixoaomMm 4...20 MA nogkrodatoTca K Bxoay = HE  Curhan

npudopa yepes WyHT 2 Om.

Ecnn Bbl  nonb3yetecb  U3MepUTErNbHbIM  BXOAOM, HAcTpOMB €ro  Kak
MacLUTabupyeMblii, TO BbiIOpaB 3TOT NYHKT, Bbl NonagaeTe B NOAMEHIO:

B napametpe «MHaukauusi» 3apaeTcs No3vUMA OECATUYHOM TOYKM U eAUHULbI
N3MepEeHUsI.
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C nomowbo JaHHOW OyHKUMKM npubopa MOXHO CKOHGUrypmposaTtb npubop Kak
BOJSIbTMETP, aMnepmeTp, pacxogomMep v ap.

KomneHcauusa TemMmnepartypbl XonoaAHOro cnas TepmMonapbl

MnaBsa 4. Pa3pen 3.

MapameTp 3HaveHune KommeHTapumn

KomneHcauus PyuHasn Py4Has ycTaHOBKa TemnepaTtypsbl
Temnepartypbl XONoAHOro cnas

XOnoagHoro ABTO ABTOMaTMYeCKasa KOMMeHcauus

cnas TemMnepaTypbl XONI04HOro cnas
Tepmonapel Het KomneHcauns oTknoyeHa

T oT -50°C po 30°C TemnepaTtypa X0f04HOro cnast Npyu pPy4yHou
Temnepatypa yCTaHOBKE

XOJ104HOro cnas

Mpn namepeHn TemnepaTtypbl C MOMOLLbIO TepmMonapbl NpMbop aBTOMAaTUYECKU
y4nmTbiBaeT TEeMnepaTypy XOrogHOro cnasi.

KoMmneHcauuto TemnepaTypbl XONIOAHOIMO cnasi HeO6Xo4MMO OTKIIHOYMTbL Ha BpeMS
npoBeaeHNa MeTponormdeckon nosepku. MNpu aTom TemnepaTtypa XOnogHOro cnas
npuHumaeTca 3a 0°C.

B HeKkoTOpbIX cnyyasix 3HadeHue TemnepaTypbl XornogHoro cnasa Tpebyetcs
3agaBaTb BpPY4YHYO, Hanpumep, Koraa XorogHble chnan nomelleHbl B cpeay C
N3BECTHOM TemnepaTypon. IATo MoxeT ObiTb Tawwun nen (0°C) unm konopgka
XOSIOAHbIX Cnaes, TemMrnepaTypa KOTOpoKn KOHTponupyeTca. B aTom cnyyae cneayet
BblGpaTb peXnM py4HOM YCTAHOBKN U 3adaTb TeMnepaTypy XOno4HOro cnasi.

LUundpoBon unbtp
MnaBa 4. Paspgen 4.

MapameTp 3HayeHne KommeHTapun

PunbTpaumna Het Lincdboposon onnbTp N3aMepeHuin oTKIoHeH

I PuUnbTPyOTCA OONHOYHbIE «BbIOPOCHI»
N3MepPEHHbIX 3HaYEHUN, BO3HUKAOLME B
pesyribTarte 35IeKTPOMarHUTHbIX NOMeX

Il TekyLwmm 3Ha4YeHnemM N3MepeHHOM BeNMYNHbI
bepeTtca cpefHee 3Ha4eHue 3a 3afaHHoe

BpemMs
FmybuHa Ot 1 o 10 cekyHa | Bpems counbTpauuun. 3agaetcs
Bpewms NPUONMXKEHHO, cunTas OgMH LMKN
dounbTpaunm namepeHnn pasHbim 0,5 cekyHA

Mpunbop ocHaweH undpoBbLIM GUILTPOM ANA YMEHbLUEHUSI OWMOOK M3MEpPEHUS,
BbI3BaAHHbIX WHOYCTPUarbHbIMM NoMexamn. OunbTp CHWMXKAET CKOPOCTb OTKIMKA
npubopa Ha UBMEHEHNE TemnepaTypbl.
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KoppekTupoBka nokazaHUW gaTymka

«MonpaBka namepeHun». Nnasa 4. Pazgen 5.

MNapameTp 3HayeHne KommeHTapun
Koadpdpuument a | O1-99,9°C po 300°C | CaoBur xapakTepucTuky B rpagycax
Ot -0.999 po 0.999 KoadppuumeHT, 3agarownm nonpasky
KoadpomumeHT b K HaKNoHy rpagynpoBOYHOM
XapaKTepUCTUKM

OyHKUMA BBEeOEHUS NoMpaBkM K WM3MEepeHusM. Hanpumep, MNo TEeXHUYECKUM
NpUYMHaAM gaTynK TemnepaTypbl HE MOXET OblTb YCTAHOBIIEH B 3adaHHOW TOYKe, a
npeaBapuUTesibHble U3MEPEHNS NOKasanu, YTo B TOM TOYKe, rae AaTymMK YCTaHOBIEH,
Temnepartypa otnmdaetcsa Ha 50°C. 3ta doyHKUMS NO3BOSISIET BBOAUTL MOMNpaBKy
Buaga: T = Tusm+a+b-Tusm, rae T — vHOMUMpyemoe namMmepeHHoe 3HadeHune, Tusm —
n3MepeHHoe npmbopoM 3HaYeHue, a— COBUr XapaKTEPUCTUKM B eauHuuax

namepeHus, b — koadduumeHT, 3aaaowWwmnii NONpPaBky K HaKMOHY rpagyMpoOBOYHON
xapaktepucTukm (Hanpumep, b = 0, 002 cooTBeTcTBYyeT nonpaske B 2 rpagyca Ha
kaxkgble 1000 rpagycoB M3MeEpPeHHOM TemnepaTypbl).

Pexum noactpouku r0

MnaBa 4. Pa3pgen 6.

OTOT pasgen HyXXeH B TOM cryyae, ecnu Bbl Nogknounnm TepmMoconpoTUBIIEHNE U
He 3HaeTe ero conpoTusneHune npu 0°C. NomecTnTe TepMOCONPOTMUBIIEHNE B Cpeay,
TemnepaTtypa KOTOpOM u3MepdaeTca TepMoMeTpoM. WM3mMeHsas kHonkamu Vo u A
3Ha4yeHne CconpoTuBneHns, [obenTecb nNpaBUSibHbIX MOKa3aHUM TemnepaTypbl
coBrnagarwLmx ¢ TepMOMETPOM.

NnaBsa 5. Taumep

HacTpouka napameTpoB Tanmepa

«Tanmep». NmaBa 5. Pazgen 1.

DyHKUNA «TarMep» CRAYXUT Ona peanu3auum Tanmmepa obpaTHoro otcyeta. [lo
NcTedeHMn BpemeHn cpabaTbiBaeT BbiOpaHHbIM Mofib3oBaTenemM Bbixod. Bpewms
oTcYeTa TanMmepa ycTaHaBnMBaeTCs Nofb3oBaTenem.

MNapameTp 3HayeHne KommeHTapum

Tun HeT Tanmep He ncnonb3yeTcs

Tun Tanmepa Pyu4HoW 3anyck  Talimepa  BpyyHyl. [lo
OKOHYaHWM OTCYeTa BKIIOYUTCA BbIXO[,
Tanmepa
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ABTO ABTOMaATUYECKMN 3anyck Tammepa no

OOCTMXKEHUN YCTaBKU perynupoBaHus.
[0 OKOHYaHWKM oOTcYeTa BKIKYUTCA
BbIXO4 Tanmepa

Bpewms Ot 0 oo 96 4acos Bpems obpaTHoro otcyeta Tanmepa

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

Mopor sanycka yCTaBKM Ha BenuuuHy nopora AT

Tanmepa

Bbixopn Bknovatb Mo OKOHYaHWK oTCcYeTa BbIXO,

Pexwum paboTbl BKIIKOYaeTcs

BbIXxoaa ansi

Taiimepa OTkniovaTtb Bbixog OTKMo4aeTca No uCTe4eHum
BPEMEHMU

Kak paboTtaTb ¢ Taumepom

B pasgene «Tanmep» BblOepute pexum paboTbl TarMmepa. Bbixog Ttanmepa,
KOTOpbIn cpaboTaeT No OKOHYaHWK OTc4YéTa, YycTaHaBnmBaeTcsas B [nase 1,
Pasgene 2. Npn HeobBXxoaNMOCTU HACTPOWTE ocTaribHble NnapameTpbl. BepHuTtech B
OCHOBHOW pexum paboThbl.

3anyckK Tanmepa Bpy4Hyro

B ocHoBHOM pexume paboTbl, HaXMuTe KHOMKy O Ansa Toro, 4tobbl 3anyCcTuTb
Tanmep. B BepxHeM none akpaHa oTobpasntcsa Bpemsi Tammepa U HadHeTCsl OTCYeT
BpemeHu. Mo OKoH4YaHuM oTcyeTa cpaboTaeT BblOpaHHbIN BbIXO4.

[Ans Toro, 4Tobbl BIKNIOYMUTL TAaMEpP U BbIXO4 TaMepa, HaXXMUTe KHornky O.

ABTOMaTU4YeCKUN 3anyCcK Tanmepa

Haxmute kHonky O ans Toro, 4tobbl akTuBMpoBaTb TanMep. B BepxHenm cTpouke
3KpaHa nosiBUTCA BpemMs obpaTHOro oTcyeta TanMMmepa U CTpernka BBepX/BHUS.
CTpernkon ykasbiBaeTCsl CBEPXY WS CHU3Y OOSMKHO NOAOUTU M3MepeHHOe 3HadYeHne

K yCTaBKe peryrimposaHus.
o | =

Bpewmsi Tanmepa TEQMOOAT
_

[F]1 01:05:20 16.02.12

11:09:45

105 ¢

P1

P2

SP= 100°C c

MolLHocTb 70%

=l \») \p 5
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Korga Temnepatypa OOCTUIHET YCTaBKW, HAYHETCS OTCYET BpeMeEHU. [10 OKOHYaHuUK
oTcyeTa cpaboTaeTt BbiOpaHHbIM Bbixod. [Ana Toro, 4ToObl BLIKMOYUTL TanMep u
BbIXO[ TanMepa, HaXXMUTe KHornky O.

naBa 6. YnpaBrneHune aneKkTpo3aaBuNKKoOU

TepmopaTt-16ES moxeT ncrnonb3oBaTbCs A9 ynpaBfieHUs 3NeKTpo3agBMKKOM Mo
TPEXNO3ULMOHHOMY  3aKOHY perynupoBaHusi. PerynupoBaHme Takoro Tuna
npon3BoauTCcsa ¢ nomowbio Ayx pene. OgHo pene (Bbixog P1) 3amblkaeT uenb
NMUTaHUS 3JneKkTpoaBuUraTtend, OTBeYalLLy 3a OTKpbITUE 3aaBWKKW. OTKpbITUE
3a0BWXKN yBENUYMBAET MOTOK TEMMNOHOCUTENS, YTO BfieyeT 3a cobon yBenuyeHue
Temnepatypbl. [pyroe pene (Bbixogq P2) 3amblkaeT Uenb  NUTaHUS
anekTpoABuUratens, OTBEYalLLY 3a 3akpbiTUe 3aaBWKKA. OTO yMeHbLUaeT MOTOoK
TENSIOHOCUTENS U NOHWXKAET TeMmneparypy.

BkntounTte TpexnosnuymoHHoe perynuposaHue B [naese 6, Pasgen 1.

B ocHoBHOM pexmme paboTbl BMECTO BbIBOAMMOrO 3Ha4YeHUA MOLLUHOCTM OyaeTt
oTobpaaTbCAa NPOLECC YrNpaBfeHUs SNEKTPO3aABMKKON: «3aKPbITUEY, KOTKPLITUEY,
«oxmgaHue». To ectb Npubop nmbo 3akpbiBaeT, MO0 OTKPbIBAET 3aCiIOHKY, NGO
Haxo4uTCs B PpeXMME OXUOaHus.

MapameTpbl TPEXMNO3ULIMOHHOIO perynmpoBaHus

MnaBsa 2. Pa3pen 4.

Mocrne BKNOYEHUS TPEXMO3ULIMOHHOIO PErynMpoBaHNS NOSIBUTCS 3TOT pasgern.
34ecb 3agaloTcs napaMeTpbl PEryNMPOBaHUS 3NEeKTPO3aaBUKKO.

MNapameTp 3HayeHne KommeHTapum

OTKNUK Ot 00. muH 01. cek | Bpemsa mexay ynpasnsitolmMmn nMmnyfibcamm
00 99.MuH 59. cek | (BpemMs TenmnoBoro OTKIMKa)

A= 0,1°C po 250°C | 30Ha He4yyBCTBUTENBHOCTU

KoadhdpuumeHTbl Kp | MNponopunoHanbHbii KoaddpULUMEHT

OT1 0,1 0o 999,9
Kd | OuddepeHumanbHbin kKO3dUUneHT
OT1 0 po 9999 cek

OnutenbHoCTb Max Haunbonblwas anMTenbHOCTb nMnyrbca

uMmnynbca (He JormkHa npeBbllWaTb BpeMS OBMKEHUSA
3a4BUXKN OT OOHOIo KpanHero rnoJyioxXeHud
AO Apyroro)

Min | HaumeHbluas AnuTenbHOCTb UMNynbca

MepBbln NapamMeTp, HEOOXOAMMbIN ANA HACTPOMKU Perynupylowero MmexaHmama —
3TO A - 30Ha HEYYBCTBUTENLHOCTU. ECNK n3MepeHHasa TemnepaTypa oTnnyaeTcs oT
3ajaHHON MeHee, YeM Ha BeSIMYNHY 30Hbl HEYYBCTBUTENBHOCTU, perynmpoBaHme He
npoucxoaut — oba pene BbikNOYeHbl. BTopon napameTp, Heobxogumbli AOns
HaACTPOWKK - NponopunoHanbHbin kKoadunumeHT Kp. MNpn Harpese nnu oxnaxgeHum
COOTBETCTBYKOLLEE pene 3aMblkaeTCA Ha BpeMsd, 3aBucduwee OT pPasHOCTU
TemnepaTtyp Mexay YCTaBkOM W U3MEPEHHbIM 3Ha4YeHMeM TemnepaTypbl.
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lMNponopunoHanbHbIN KoadopunumeHT Kp aBnaeTcs KoadhprumMeHTOM
NPONOPUMOHANbHOCTU MeXay ONUTENbHOCTLIO YNpaBnAloLWMX UMMNYNbLCOB (Bpems,
Ha KOTOpOEe 3aMblKkaeTcs perne) u pasHocTbio TemnepaTtyp. OH MMeeT pasMepHOCTb
[cekyHpa/°C]. Ero BenuuuMHa — 93TO ANUTENbHOCTb WMMMynbCca, KoTopas
NpeanonoXTenbHO Heobxognma ANa U3SMEHEHUS TeMnepaTypbl Ha OaVH rpagyc.
Tpetn napametp Kd - anddepeHumnanbHbil KO OUUMEHT. ONUTENbHOCTb
ynpasnarnLWLmMx UMNynbCOB A0SHKHA 3aBUCETb OT CKOPOCTU N3MEHEHNA TemnepaTypbl
Cc obpaTHbIM 3HaKOM, YTOBOLI MPEensaTCTBOBaTL PE3KMM M3MEHEHUAM TemnepaTypsbl
obbekta. Yem ObicTpee ocTbiBaeT 00bekT, TeM 6onbwe npubop OTKpbiBaET
3a4BWXKKY, yBenuuuBasi nocTtynneHuve Ttenna. M HaobopoT, ecnn TemnepaTypa
BO3pacTaeT CrUWKOM 6bICTpOo, npubop HauYnMHaAeT MpuUKpbiBaTb  3adBUXKKY.
AudpdepeHumanbHbin - KOaUUMEHT 3afjaeTcs B CekyHOax U aBndeTtcs
KO3hpuumeHToMm NPOnNoOpLMOHanbHOCTH MeXady  CKOPOCTbHO N3MEeHEHUS
TemnepaTypbl 1 OXXngaeMon BENUYMHON KOMMNEHCALUM 3TOr0 USMEHEHUS.
AnnTenbHOCTb yrnpasnsaloWwmxX UMMYITbCOB BblYMCAETCS Mo popmyne:

dT
Bpems uvnynbca = KP x AT—KdXE
MapameTp OTKNAMK — 3TO BpeMS TENSIOBOr0 OTKIIMKA CUCTEMBbI. [1poMexyTok

BPEMEHN MeXay YynpasfglowmMMn  MMNynbcamu  ornpenendeTtcd BpeMeHeMm
TEMNSIOBOro OTKMMKa cuctemsbl. 1o cyTn, 9TO BpeMeHHOW WHTepBars, 3a KOTOpbIn
N3MEHNTCA TemnepaTypa CUCTEMbI, BCNeACTBUE U3MEHEHNSA MOSIOKEHUS 3a4BUXKKMU.
OTKNMK MOXeT ObITb onpefeneH dKCnepuMeHTanbHO M O0KeH ObiTb 3adaH npwu
HacTponke npubopa. NpeaycMoTpeHa BO3MOXHOCTb OrpaHUYeHus ASIMTENbHOCTH
ynpasnarnLWmMx UMNynbLCOB AndA ydyeTa NMiodpTOB 3a4BUXKKN.

naBa 7. [InCKpeTHbIN BXOA,

HacTtpouka auckpetHoro Bxoga

MmaBa 7. Paspgen 1.

3HaveHune KommeHTapun

HeT

KHonka: ctapT 3anyck perynmpoBaHusi BHELLHEN KHOMKOW

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

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

Tymbnep: 3anyck/pexxvm rnaysbl peryfimpoBaHnsa BHELLUHUM
cTtapT / nay3sa Tymbrepom

[AVCKpeTHbIN BXOA4 WCMONb3yeTca Ans MNOAKMIYEHUS BHELUHEW KHOMKUA WU
Tymbnepa.

BeibepuTte noagkntovyaemoe yCTPOMUCTBO U €ro Ha3HavyeHne.
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MnaBa 9. [laTta. Bpems

Hactpounka gaTtbl U BpeMeHu

«Yacbl n kaneHpaapby. nasa 9. Paspgen 1.

MNapameTp 3HayeHune KomMmmeHTapum
lNop [o 2099 | 'opg
Mecsy AxBapsb - Jekabpb | Mecay,
OeHb Ot 10031 | JeHb
Yacsl OT1 0 po 23 | Yachl
MuHyTbI OT1 0 0o 59 | MuHyTbI
JIleTHee/3nmHee [a | ABToMaTtnyeckum nepexon Ha
Bpems neTHee/3anMMHee BpemMs
Het | lNepexoq Ha neTHee/3uMHee BpeEMS He
ocyLiecTensaeTcs

YcTaHoBuTe AaTy 1 BpeMs Ansi NpaBunbHOM paboTbl apxuea.

masa 10. ApxuB

Mepnopbl apxuBa

Mhasa 10. Pa3sgen 1.

YcTaHoBUTE NEPUOOMYHOCTL 3anncu B apxus. [lepuon 3annucu MoxeT ObiTb 3a4aH B
npegenax ot 1 cekyHabl Ao 1 yaca. Bpema HenpepbIBHOW 3annucu B apxuB 3aBUCUT
OT nepuoaa 3annucu n CocTaBnsaer:

nepuop 3anucu 1 cekyHaa — Bpemd 3anucu — 32 roga
nepuog 3annucu 1 MuHyTa — Bpems 3anuncu — 6onee 100 net

[laHHbIE B apxmBe 00pa3yloT KonbLeBon bydep, TO eCTb AaHHbIe 3arnoSfIHAKT apXuB
OT Hayana Ao KOHUa, a rnocrie 3anofIHeHMa apxmBa BHOBb 3anucbiBalOTCA CHavana,
cTupas ctapble. Takum obpasom, B npubope BCce BpeMda UMeeTcs MHdopmauus no
rpacpuky TemnepaTtypbl 3a NOCneaHun Nepuos BpeMeEHM.

ABapuiHbIM Nepuod ycTaHaBnmMBaeT NEpPUOANYHOCTL 3anncu B apXmB Npu aBapum
nodoro Tuna.

KoHdurypaums apxuBa

Mnasa 10. Pa3pen 2.

MoMnMO u3MepeHHOro 3HadeHuss (T) B apxuB MOXHO 3anucbiBaTb TeKyLllee
3HayeHue ycTaBku perynuposaHusa (SP) un 3HadeHue BbiBOAUMOW MolwyHocTu (P).
MepnogmMyHOCTL Y BCEX BeNUYMH — ogHa M Ta Xe. Ho ¢ yBenuyeHuem pasmepa
apXVBHOW 3anncn eMKOCTb apXuBa yMEHbLUUTCS.
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Kak npocMoTpeTb apxvmB Ha gucnree npubopa

BepHutecb B oCHOBHOWM pexum paboTtbl npubopa. Yoeamtechb, 4TO BbibpaH pexum
«rpaduk». KHonkamu V 1 A gsurante rpadouk no oCM BpeMEHUN A0 HY)XKHOW OaTbl.
O6paTuTe BHUMaHWE, JaHHbIE U3 apXMBa MOXHO TOMbKO NpocMaTpuBaTb, U3MEHUTb
NX HEBO3MOXHO.

Kak coxpaHuTb apxuB Ha USB-flash HocuTtenb

BctasbTe B USB-nopt USB-flash Hocutenb. Beibepute pasgen «USB-flash», maBa
10, pasgen 3. [lanee, nocne HacTponkn npudopa, npu BctaBke USB-flash HocuTens
MEHIO CKauMBaHNA apxuBa NosIBUTCS aBTOMaTUYECKM.

BHumaHue! He cnegyet nogkniodaTe K npubopy 4depe3 USB-nopT akTuBHblE
ycTpoucTBa (Hanpumep, KoMnbtoTep, TenedoH), 4Tobbl n3bexaTtb NofIoMkM npubopa
NN aKTUBHOIO YCTPOWCTBA.

MapameTp

CkavyaTtb YacTtb apxuBa

CkayaTb HOBbIU apXuB

CkauyaTb BeCb apxvB CkaymBaeTcs BCS HaKonneHHas nHdopmaums

Tun danna Tun apxmBHoro danna (*.TDA, *.CSV, *.TXT)

maBa 11. Npaduk

Hactponka napameTtpoB rpacdumka

Mhasa 11. Paspen 1.

NapameTp 3HayeHne KommeHTapum

BpemMeHHOe OKHO OT1 5 MuH go 240 | WnpuHa okHa rpaduka no ocu gatbl n
4acoB | BpEMEHM

BpemeHHOM caBuUr Ot 5 MuH go 240 | BpemeHHOW MHTepBar, Ha KOTOPbIN
YacoB | rpaduk casuraeTcs BrnpaBo U BNeBO
NMPU HaXKaTuM Ha KHONMKN V N A

Ocb Y ABTO, ['paHuubl | HacTpouka rpaHul ocu Y:
ABTOMaATUYECKN NITN BPYYHYHO
Bun [(lopu3oHTanbHbIW, | Bng rpadpuka

BepTukanbHbIn

CeTka | HaHeceHne ceTku Ha rpaduk

Hagnucn | HanHeceHue Hagnucen Ha rpauk

Bbibepute napameTpbl oTobpaxeHusa rpadurka Ha akpaHe npubopa.
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naBa 12. CeTeBble HAaCTPOMKM npubopa

Hactpounka nHrepdcenca

«RS-485/RS-232». N'naBa 12. Paspen 1.

MapameTp 3HaveHus KommeHTapun
Appec Ot 1 po 255 | CeTteBou agpec npudopa
CkopocTb OT1 9600 | CkopocTb 0bMeHa nHdopmaumnen
0o 115200 | no RS485. 3agaeTtcs B but/cek
NMpoTokon Modbus-ASCII | NpoTtokon o6meHa Modbus ASCII
Modbus-RTU | MpoTokon o6bmeHa Modbus RTU
HaHHble 8 6uT | Pasmep 6arTa AaHHbIX
YeTHOCTb Her
HeueTHasn

YeTHasn
CrtonoBbIx 1 6uT

2 buta | B kagpe 2 cTonoBbIX buta

MmaBa 15. Bo3BpaT K HaCTpoMKam no yMmon4aHuio

Bo3BpaT K HACTpOUKamM No yMon4aHuio

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

34ecb BO3MOXHO YCTAaHOBUTb 3HAYEHUS BCEX NapaMeTpoB Npubopa B 3HAYEHUs Mo
YMOJYaHMIO.

Ecnn B nepBon CTpoOKe Ha CTpaHuue HacTpouku BblOpaHO «3asodckue», TO
yCcTaHaBfMBalOTCA 3aBOACKME YMOSYaHusA (Camble pacrnpocTpaHeHHble). Ecnn
BblbpaHo — «Mou npogunb», TO yCTaHaBNMBAKTCA YMOSYaHWUS, 3adaHHble B
TPETbEM U 4YETBEPTOM YPOBHE AOCTyna 4epe3 MyHKT MeHo «Co3damb mMou
npogusib» N COOTBETCTBYOLLEE COODLLEHME:

YcTaHoBKa W npoBepka npaBuUiibHOCTN YCTaAaHOBKU yMOJ'I‘-IaHI/IIZ npon3BoanTcCs
HaXXaTnem 3KpPaHHbIX KHOMOK «YcmaHoeumb» v «ﬂpoeepumb» COOTBETCTBEHHO.

OrpaHunyeHune gocTyna K napameTpam HaCTPOMKU

B ocHOBHOM pexume paboTbl, HAXMUTE U yaepuBanTe kKHonky O B TeyeHne bonee
10 cekyHa. Ha vHOunkaTope nosiBUTCS Haanucb «YpoBeHb aocTtynax». Boibepute
OAVH U3 TPEX BapMaHTOB C NOMOLLIbIO KHOMOK V nnn A n Haxmute O:

YpoBeHb goctyna = 0 3anpelueHbl nobble n3aMeHeHns

YpoBeHb goctyna =1 OTKpbITO MEHIO ObICTPOro AocTyna.

YpoBeHb goctyna =2 [1oCTyn HEe OrpaHUYeH.
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YcTaHoOBKa U nogknio4veHue npuodopa

| MoHTax npubopa

Mpubop npeaHasHayeH AN WMTOBOro MOHTaxa. [lpmbop Kpenutca K LWKUTY C
MOMOLLBbIO OBYX KPEeneXHbIX CKOO, BXoAsAWwMX B KOMMMNEKT nocTtaBkn. Pasmepbl
Bblpe3a B LUUTE Anst MOHTaxa 92x92 mwm.

Cnepyet obpaTnTb BHUMaHME Ha paboyyto TemnepaTtypy B WKady, OHa He AOSMKHA
npesbiwaTb 40°C.

Mpu nogknioveHnn npmbopa K ceTM pPeEKOMEHOYEM YCTaHOBUTb MpeaoXpaHuTenb U
BHELWHMN Tymbnep onsa BkoYeHus npudopa.

MopkniovyeHue faT4YUKOB TeMnepaTtypbl

Ons obecneyeHna HagexHon paboTel npubopa, crnegyeTr obpatutb ocoboe
BHMMaHME Ha MOHTaX NPOBOAOB OT AATYMKOB TEMNepaTypbl.

1. MNMpoBoga OT AaTYMKOB TeMnepaTypbl OOIMKHbl MMETb XOPOLUYK 3reKTPUYECKyHo
N30NALMI0 U HU B KOEM Cliydae He [ornyckaTb 3MEKTPUYECKMX YyTeyek Mexay
npoBo4aMu 1 Ha 3eMnio 1, Tem Bonee, nonagaHus dassl Ha Bxog npubopa.

2. MNpoBoga oT AaTYMKOB AOSMKHbI ObITb MPOSIOXKEHbI HA MakCUMarbHOM yaaneHun
OT MOLHbIX CUNOBbLIX Kabenen, BO BCAKOM Criydae, OHU He AOSTKHbl KpenuTbcs K
CUNOBLIM Kabenam M He AO0MKHbl ObiTb MNPOSIOXKEHbI B OAHOM KOpoGe C CMMoBbIMU
kabenamu.

3. lNpoBoaa OT AaTYMKOB LOSMKHbI UMETb MUHMMANbHO BO3MOXHYIO OSNHY.

MogknioyeHne TepMonaps.l.

Tepmonapy cnegyeT nogknwovatb K MApubopy C MOMOLLBIO  YASIMHUTENbHbIX
TepMonapHbIX NPOBOAOB. YONWHUTENbHbIE TEpMOMNapHble NpoBOAa LOSMKHbI ObiTb
N3roTOBMNEHbI U3 TEX XXE MaTepuanos, YTO N TepMmonapa. Hanpumep, ogHa xuna u3
Xpomens, BTopasa u3 antomena ana tepmonapbl XA. lNogkntovatb yanUHUTENbHbIE
npoBoda K Tepmonape criegyer C y4€TOM MOMSIPHOCTM (XpOMeEnb K XPOMeEnto,
aniomenb kK amomento gna XA). [llogkniodaTe Tepmonapy unu TepmMornapHble
npoBoga K npubopy cregyetr Takke C Yy4ETOM MOMSIPHOCTU. Temnepartypa
«XxonogHblx cnaeB» B npubope Tepmogar U3MepsieTCss Ha KIEeMMHOW Korogke wu
aBTOMAaTUYECKN YYUTbIBAETCS NPU BbIYUCIIEHUN TEMMEPATYPbI.

Ecnn y Bac BO3HWKNM COMHEHUS B npaBUrbHOCTM paboTbl npubopa unn
MCNPaBHOCTU TepMonapbl Mbl peKOMeHAyeM AnA NPOBEPKM NOrpy3nTbL TepmMonapy B
kmnawyto Bogy. lNMokasaHus npubopa He AomMKHbl oTnmnyatbes oT 100 rpagycos
bonee yem Ha 1...2 rpagyca.

Mpubopbl TepmogaT WMMeEKT BbLICOKOE BXOL4HOE COMPOTUBIIEHWE, MNO3TOMY
COMpPOTUBIIEHNE TepMoOmnapHbIX MPOBOLAOB W WX ASIMHA HE BIUAKT Ha TOYHOCTb
namepeHus. OgHako, YeM Kopoye TepmonapHble NpoBoda, TEM MeEHbLUe Ha HUX
areKkTpn4eckne HaBOLKN.
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Bo usbexaHue ucrnonib308aHuUsi Hernooxodswux mepMornapHbIX 1posoodos usnu
HerlpasusibHO20 UX MOOK/TIOYEHUST peKoMeHOyeM UCronb308ambs mepmMornapbl C
Hepa3beMHbIMU rposodamMu Haweao rpoussoocmea. Bbl Moxeme 3aka3amb
mepmorapy ¢ mobou Or1uHOU rnpo8ooa.

NopgknioyeHne TepMOCONPOTUBINEHUS.

K npubopy MoxXeT ObiTb MNOOKMKYEHO MNaTUHOBOE, MEOHOE WM HUKEeneBoe
TepMoconpoTmBneHne. TepmMoCcOnpOTUBIIEHME MOAKMOYAEeTCa MO TPEXNPOBOAHOWN
cxeme. Bce Tpu npoBoaa A0MKHbI HAXOAUTLCA B oAHOM kabene. [NMpoBoaa AOMKHbI
ObITb MeaHble, cedeHne He meHee 0,5 mm? (gonyckaetca 0,35 MM? ONA KOPOTKUX
nuHun). [MpoBoga [A[OMKHbI WMMETb OOWMHAKOBYHO AOfWHY U COMPOTUBMEHME.
MakcumarnbHoe ConpoTUBIEHME KaXXAoro npoBoda A0MmMKHO ObiTb He Bonee 20 Om.
Mpn cobnogeHun STUX YCrOBUMA CONPOTUBIIEHME MNPOBOAOB aBTOMATUYECKM
YYUTBLIBAETCS N HE BNUSET HA TOYHOCTb U3MEPEHUS TEeMMNepPaTypbl.

MogknioyeHUe A4aTYMKOB C TOKOBbIM BbIXOOOM.

Ona nogknioveHnst gatynmkoB € TokoBbIM Bbixogom 0...20 MA wurim 4...20 MA
HeobxoauMmMo ycTaHoBUTb WYHT 2 Oma. PekomeHayem ucnonb3osatb LWyHT L2
Hallero npov3BOACTBa.
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TepmMonapa TepMOMETp 0...80 mB 0...40 mA AaT4YMK C YHUPULMPOBAHHBIM
COMpOTUBMEHUS noTeHumanbHbIN TOKOBbIN TOKOBbIM CUTHaNoOM "
BXO[, BXOA, BHELIHUM nuTaHuem 24 B

| MopaknioyeHne NCNONHNUTENbHBIX YCTPONCTB

Pene, yctaHoBneHHoe B npubope, MOXET KOMMYTMpPOBaTb Harpysky go 7 A npu
~ 220 B. CniegyeT NOMHUTb, YTO pecypc paboTbl KOHTAKTOB pesie 3aBUCUT OT ToKa U
TMNa Harpysku. Yem Bbllle MHAYKTUBHOCTb Harpy3kn 1 Yem Bbillie TOK, TeM BbicTpee
M3HALLIMBAKOTCA  KOHTaKTbl pene. [Ona 3awmTbl KOHTAKTOB pere napannesibHO
WHOYKTUBHOW Harpyske crnefyet yctaHasnueaTb RC-uenoykm (TvnoBble 3HaYeHUs
0,1 Mk® 1 100 Om).

Pene MOXHO mMcnonb3oBaTb LN BKMAKYEHUS HaArpyskn ¢ Manon MHOYKTUBHOCTbIO
(TOH, namna HakanuBaHus1) MoLHOCTbO A0 1,5 KBT.

[na BKNOYEHUST MOLWHOW Harpyskm OObIMHO MCMOSb3YHOTCS 3NeKTPOMarHUTHbIE
nyckatenu. [lyckatensamu cnegyetr ynpaenaTb C nomoulblo pene npubopa. He
pekoMeHOyeM YyCTaHaBnvMBaTb BTOPUYHbIE pere Mexay nyckatenem wu perne
npuoopa. WMHOYKTMBHOCTb KaTywWKM MPOMEXYTOYHbIX pene Benuka, 3Tu pene
pa3pyLialT KOHTaKTbl pene npubopa 3HaunMTenbHO ObICTpee, 4eM nyckaTenu.
MapannenbHO KaTywke nyckaTtens pekomeHagyem yctaHasnmBatb RC-uenouky. [Ans
3awmuTbl  pene nNpuM  aBapum  peKOMEHAyeM  ycTaHaBnuMBaTb  NiaBKue
npeaoxpaHnuTenu.
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CxeMbl NOAKMHYEHUA UCMNONMTHUTENbHbLIX YCTPOMUCTB K BbiXxoaam npuodopa

Bbixoa “P”

PeneinHbin BbIXOA.

KoHTakTbl HOpMaribHO-pa3oMKHyTble - 7A, ~220 B
KoHTakTbl HOpManbHO-3aMKHYTbIe - 3A, ~220 B

° H Myckatenb

~U arpyska —

— |-
Harpysaka N<1.5 kBT ] Pl < — j P| -
m]E o——— @M |2

¥}
a ~U M
O = P2

MogkntoveHne Harpy3ku meHee 1,5 kBT MoakntoyeHue Harpysku 6onee 1,5 kBT
C NMOMOLLIbIO 3M.-MarH. nyckarens

ABapus
Ny j Pl
e P[x <C =Pl [:] g
~U \E:j ;5; o) OTKpbITUE 3a4BUXKN @ _l &
S O4+——o0 2208 0 S
MoaknioyYeHne aBapuinHoii 3aKpbITe 3aABIKKM \['I:| g
cUrHanusaumm (C =)y z

MoaknoYeHne aneKkTpo3aaBuKKA

Bbixoag “C”

CumucTopHbIn BbixoA. MNpegHasHayveH Ans ynpasBneHns BHELWHUM CUMUCTOPOM, TUpUCTOpamMu
unu Harpyskon go 200 B1. OnTomnsonupoBaH, BKIOYEHNE CUMUCTOPA NPOUCXOANT
B MOMEHT npoxoxaeHus dasbl Yepes Horb. Imake. ~1A

O
MyckaTtenb
Harpy3ska ~U Harpyska Y —
—~—
Harpyska V o— \\N\VWN—= '
56 Om 5 5 |'"| cTe
e TR S Wb 5 =
~U NS A
(e} /A A 2
56 Om O
[NoakntoyeHne BHELLHEro [NogkntoyeHne BHELIHNX MopgkntoueHne ANEeKTpoOMarHMTHOro
cumMucTopa TUPWCTOPOB nyckarens
Harpyska N<200 Bt O ! P
: | =G b
~ = ~ e=viks] ~ b=
o C2 E o C2 5 o 2 ;”;
MoakntoyeHne Harpyskm MoakntoyeHne aBapuUHoOm MNMogkntoyeHne
meHee 200 Bt CuUrHanusaumun aBapuiHON curHanusawumm
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Bbixog “T”

TpaH3ucTopHbIn Bbixod. MNpeaHasHadeH anga ynpasneHunsa cunosbiMu 6rnokamu tuna Cb, MBT.
U =15B (12-20B, He cTabunuampoBaHHoe). Imakc. = 30MA

H daza AC
arpyska dazaBC L
UO Wi % #O@ T T % ®aza CO—— S
~ :<c'- Nal g arpyska «
o W el (M 2 . gx#oe
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g@\ SstSo
YnpasneHue ogHoda3Hon Harpyskom Ve o™

¢ nomoLbto 6roka Cb

%—w T
— (@

Brixon T

Mcnonb3oBaHue oByxdasHbIX CUNOBbIX Br1oKoB
ONs ynpaBneHnsa TpexdasHom Harpy3Kom.
Cxema nogkntoveHus “TpeyronsHuk”

daza AC
daza BG L (q;::: gg
®aza CC H ) ®aza CO S
arp):3|<a é}gﬁg Harpyska j&#
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%«# (@) @4( —+u T g S
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S ©
Hentpans N © S # t#Z
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YnpaeneHue TpexdasHon Harpyskom
C NOMOLLIbIO0 TpexdasHbIX CUMOBbIX OrTOKOB.
Cxema nogkntodeHmns “3Besga ¢ HevTpanbto”

®€90
ONNC)

D

Boixon T

MNogkntoveHne TpexdasHoOW Harpysku
Nno LWeCTMNPOBOAHOM CXeMe

MoakntoyeHue npu60pa K KOMNbHOTEPY

TTuranue
~220B
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=
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5o :L P|=
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KoHBepTep J an)
USB/RS485

Data+

[T}
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3

ha Data- |-

e

A
B ()

BuTas napa
AHMHOM no 1200 M

OO OROEDOE

RS485 |Beixon C|Brixon Pl

JUCKPETHBIN
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Cxema noaknroyeHus npuﬁopa Cc OoAHNUM CUMUNCTOPHbLIM, OOHUM
TPAH3NCTOPHbLIM U ABYMA peneﬁHblMM BbiIXog4amMu

®daza O
Homb O
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Harpyska 56 Om
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\
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56 Om COMpPOTMBMEHMS

Mepbl 6e30nacHOCTH

Mpu askcnnyaTaumm npubopa OormkHbl 6bITb cobntogeHbl "lMpaBuna TeXHUYECKomn
aKcnnyaTtaunm feKTPOYCTaHOBOK NoTpebutenen n npaeuna TexXHMkn 6e3onacHoOCTH
Npwn aKcnsyaTauum anekTpoycTaHOBOK noTpebutenen”. K MOHTaxy n ob6cnyxmBaHuio
npubopa gonyckakTcsa nuua, uMerLwme rpynny gonycka no anekrpodbesonacHoOCTH
He Hwke Ill. KoHTakTHble KONOAKW AOSMKHbl ObiThb 3alMlleHbl OT CryYanHbIX
NPUKOCHOBEHUM K HAM BO BpeMsa paboTbl. KOHTaKT @ Ha 3agHen cTeHke npubopa
AOmMKeH ObITb 3a3eMeH.

YcnoBus XPaHeHUA, TPaAaHCNOPTUPOBAHUA N YTUITN3ALUUN

Mpnbop B ynakoBOYHOW Tape OOSMKEH XPaHUTbCS B 3aKPbITbIX MOMELLEHUAX MNpuU
Temnepatype oT +5 o 40°C n 3Ha4YeHMAX OTHOCUTESIbHOW BIIAXXHOCTU He Boree
80 % npwn 25°C.

Mpubop MOXeT TpaHcnopTUpoOBaTbCA BCEMWU BUOAMMU KPbITOrO Ha3eMHOro
TpaHcrnopTa 6e3 OorpaHuM4YeHust PacCTOAHUMM M CKOpOCTU ABwkeHus. [Npunbop He
COOEPXUT BpeOHbIX BELEeCTB, AparoueHHbIX MeTanmnoB W WHbIX BeELWECTB,
TpebyoLwmx cneunanbHbIX Mep NO yTUnNusaumn.
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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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