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BBEAEHUE

Bharogapvm Bac 3a Bbibop perynatopa tTemnepaTtypbl TepmoaaT-16E6.

TepmopaTt-16E6 npegHasHavyeH ANA WM3MEpPEeHuMA W PeryinpoBaHMa TemnepaTypbl.
PerynnpoBaHme TemnepaTypbl MOMET OCYWeCTBAATbCA MO nporpamme -  rpaduky
TEXHO/IOTMYECKOro npouecca. lNporpamma MOXKET COoAepXaTb YYaCTKM pPOCTa U CHUXKEHWUA
TemnepaTypbl C 3a4aHHON CKOPOCTbIO, @ TaK}Ke y4aCTKN NoaaepXKaHMa TemnepaTypbl B TeYeHUe
334aHHOI0 BPEMEHW. 3anyCcK NpOorpamm MNPOUCXOAUT M3 MEeHK npubopa UAM NO HAXKATUIO
KHOMKW, MOAKNKOUYEHHOM K ANCKPETHOMY BXOA4Y.

Mpubop perynmpyet Temnepartypy no NPONOPLUOHANBbHO—MHTErPanbHO-
andodepeHunanbHomy 3akoHy (M), ABYXNO3ULMOHHOMY 3aKOHY MM MO TPEXMO3ULUOHHOMY
3aKOHY (NpY MCNONb30BaHMM 3aBUIKKWN C 3/IEKTPONPUBOLOM).

TepmopaTt-16E6 mmeeT yHUBEPCANbHbIN U3MEPUTENbHLIN BXOA, AUCKPETHbIM BXo4 M 5
BbIXO40B. YHMBEPCA/IbHbIMA BXOA MpegHa3HayeH AnAa NoAKNOYEHUA TeMNEepPaTypHbIX AaTYMKOB
(Tepmonap, TepmMomMeTpoB conpoTmeaeHMs). K BbIXogam NOAKAOYAKOTCA MCMOAHUTENbHbIE
YCTPOMCTBA — NyCKaTeNn, CUrHanmn3aTopbl, cnaosble 610KK. C NOMOLLbIO KHOMKKU, NOAKNHOYEHHOMN
K ANCKPETHOMY BXOA4Y MOMKHO ANCTAHLMOHHO BKAOYATb/BbIK/OYATb NPOLLECC PEeryMpoBaHus.

Mpubop MOXKeT ynpaBNATb KaK HarpeeatenbHbiMM (Hanpumep, TIOH), Tak w
oXNnaguTeNnbHbIMU (BEHTUNATOP, KOMMpeccop) ycTponcTtBamu. MpeaycmoTpeH Tak»Ke 0cobblit
KOMOUHNPOBAHHbIN PEXUM — O4HOBPEMEHHOE YNpPaBAeHNE HarpeBaTeNeM N OXNaUTENEM.

Tepmopat-16E6  wnmeeT pas3BUTylD CUCTEMY aBapuUMHOM W NpeaynpeanTenbHOM
CUrHanu3auun. B HacTponKkax npubopa mmeeTcs TpuU He3aBUCMMbIX NPOPUNA aBaAPUNHOM
cuUrHanmsauum. Kaxkapit npodunb NOo3BONAET HACTPOUTb NATb PA3/IMYHbBIX TUMOB CUTHANMU3aALNM,
B TOM Yncae u cMrHanunsauymio o6 obpbiBe AaTymMKa U O HEMCNPABHOCTM KOHTYPA PEryampoBaHums.
ABapUNHYIO CUTHAIN3ALMIO MOXHO Ha3HauYMTb Ha Ntobok Bbixoa npubopa.

Mpubop cHabxkeH uHTepdencom RS485 pna ceA3M C¢ KomnbtoTepom. [poOTOKON CBA3MU
ModbusASCIl nan ModbusRTU. YcTtaBkn TemnepaTypbl U Apyrve napameTpbl npubopa moryt
334aBaTbCA M PeaaKTUPOBATbCA C KOMNblOTepa. [NA NOAKNKYEHMA K KOMNbIOTEPY Heobxoanm
npeobpasosatens nHTepdenca USB/RSA85 tnna CK201. K ogHomy ycTpoinctey CK201 moxkeT
6bITb NoAaKkAto4YeHO A0 128 npubopos. Jonyctuman aavHa anHum RS485 - 1200 meTpos.

Mogenb npubopa ¢ onumen Ethernet MOXKHO MOAKNOUMTL K JIOKANbHOM CeTU yepes
pa3bem TMna RJ45 Ha 3agHeln naHenm npubopa.

KomnbtoTepHaa nporpamma TermodatNet no3sonsaeTr opraHM3oBaTb aBTOMATMYECKWUM
ONpPOC HEeCKoNbKkMx npubopos, HabnwaaTb Ha 3KpaHe KomMMbioTepa rpaduKkm Temnepatyp,
nonyyatb M3 NpMbopoB apxMBHbIE 3aAMMUCKU, PacneyaTbiBaTb U COXPAHATb AdHHbIE B Pa3/IMYHbIX
dopmaTax.

Mpubop obopyaoBaH apxMBHOM NamATbld AAA 3anucKu  rpadmka TemnepaTypbl.
MN3mepeHHaa TemnepaTypa 3anucbiBaeTca BO BCTpoeHHyk Flash namate ¢ npusaskon K
peasibHOMY BPEMEHW W KaneHaapto. ApxmB MOXKeT ObiTb MPOCMOTPEH HENOoCPeACTBEHHO Ha
npubope B BMAe rpadumka, nepegaH Ha KomnbtoTep yepes nHTepdenc RS485 nnm coxpaHeH Ha
USB-flash Hocutenb («pnewry») ana ganbHelwert obpaboTkum (ana moaenen c USB-noptom).
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1 TEXHUYECKUE XAPAKTEPUCTUKU NPUBOPA

B Tabanue 1 onucaHbl OCHOBHbIE XapaKTePUCTUKM U BO3MOXKHOCTU nNpubopa Tepmoaart-
16E6.

Tabnuua 1-TexHN4Yeckme xapakTepucTUk npmbopa.

U3mepuTtenbHbIN YyHUBEpCcanbHbIM BXOA

Obwue [dnanasoH nsmepenus OT1 MuHyc 270°C go 2500°C (3aBMCUT OT TUNa gaTt4yuka)
XapaKTepUCTUKK Ons Tepmonapsl [nsi TepMOMETPOB CONPOTUBNEHUS
Bpewms uamepenvs He 6onee 0,5cek He 6onee 0,8cek
Knacc To4HOCTH 0,25
Paspeluenue 1°C vnu 0,1°C (BblbupaeTcs nonb3oBaTenem)
MopkntoveHne Tyl TepMonap TXA (K), TXK (L), TXKK (J), TMK (T), THH (N), TAIM (S), TNM (R),
TepmMonapsl TIP (B), TBP (A-1, A-2, A-3), TXK(E)
KoMneHcaLms TeMnepaTyphi ABTOMaTMYECKas KOMMEHcaLMsa Unm pyyHas ycTaHoBKa
TemnepaTypbl kKoMneHcauum B AnanasoHe ot 0 4o 100°C unu
XOrnogHoro cnas
OTKIHOYEHa
MoaknioyeHne Tvnbl TEPMOMETPOB Pt(0=0,00385°C™"), M(a=0,00428°C™),
TepMomeTpa COMpPOTUBMEHUS H(0(=0,00617°C'1), Cu(W,00=1,4260), I'I(O(=O,00391°C'1)
CONpPOTMBMEHUS Conpotuenexue npu 0°C 100 Om unu noboe B gnanasoHe 10...150 Om
KomneHcauusi conpoTvBnenust | ABTomatuyeckasl KoMrneHcaums no TpEXNpPoBOAHON cxeme
noaBsoasaLMx NpoBOJOB (conpoTumBneHune kaxxgoro nposoga - He 6onee 20 Om)
M3mepuUTenbHbIN TOK 0,25 MA
MNopkntoyeHne M3amepeHne HanpsikeHus OT1-10 mB go 80 mB
AaT4ymKoB M3mepeHune Toka Ot 0 go 40 MA (c BHeLHUM WwyHTOM 2 OM)
M3mepeHne conpoTuBneHns Ot 10 go 300 Om
MupomeTpbl PK15, PC20
OucKpeTHbIN BXOA,
HasHaueHve BkritoueHve v BbIKMYEHNE perynmpoBaHns
MpumeHeHne IMoakntoveHme KHonkn unu Tyménepa
Bbixoabl
Pene MakcumarnbHbIn 7A, ~230B gns HopMarnbHO-pPa3oMKHYTOrO KOHTaKTa

KOMMYTUPYEMBIN TOK(Ha

= A, ~230B ona HopmManbHO-3aMKHYTOrO KOHTaKT
aKTUBHOI Harpyake) 3A, ~230B Ans HOpMarbHO-3aMKHYTOrO KOHTaKTa

MeTog ynpasneHus Mpu MO perynupoBaHun — LUIMPOTHO-UMMYNbCHLIA (LLUM)
MOLLIHOCTbIO Mpun 4BYXNO3ULIMOHHOM PEerynupoBaHmMmn — BKM./BbIKI.
YnpasneHue HarpeeaTenem, ynpasneHve oxnagutenem, aBapuinHas
HasHaueHve
cuUrHanusauus
YnpasneHue Harpyskor go 7 A, BKIoYeHWe nyckaTens,
MpumeHeHue
NPOMEXYTOYHOrO pene v ap.
TpaH3NCTOPHbLIN . 12..20 B, Tok go 30 MA,
BbixogHomn curHan o
BbIXO4 UMNYNbCHBIN UNW LMgp.curHan
MeTog ynpasneHus Mpu ML perynupoBaHuu:
MOLLHOCTbIO - WnpoTHO - nmnynbcHbln (LUWM);

- MeTog paBHOoMepHO-pacnpeaenéHHblx ceTeBbix nepuogos (PCI);
- ®aso-mmnynbcHoe (haso-yrrnoBoe) ynpaBfieHNe ¢ NOMOLLbHO
cunoBbIx 6nokos Tvna ®NY nnn MBT.

Mpun oBYXNO3ULMOHHOM PErYNIMPOBaHNMN;

- BKI./BbIKT.
HasHauyeHve YnpaBrneHve HarpeBaTeneM, ynpasneHne oxnaguTtenem
MpumeHeHne - Mopgknioyernne cunoebix 6rnokos Cb, PUNY unu MBT
PeneiHo- OcobeHHoCcTH Bbixog komGuHMpoBaHHoro Tuna. MoxeT paboTaTk Kak pene, Kak
CUMWUCTOPHbIN CMMUCTOP WIK Kak perne u CUMUCTOP OO4HOBPEMEHHO.

Hanwuuune getektopa «0», KOMMyTaLUUs NPOUCXOAMUT NPY MPOXOXKAEHNUM
a3kl Yepes HOMb - NP KOHPUrypaLmMm Beixoda Kak CUMUCTOP UMK
pene-cuMMUcTop

MakcumanbHas Harpy3ka | 7 A, ~ 230 B - npu koHGUrypaummn Beixoaa Kak pene unm pene-

CUMUCTOP

1 A, ~ 230 B - npu kKoH(pu1rypaumm Belxofa Kak CUMUCTOP
MeTog ynpasneHus MO perynuposaHue:
MOLLHOCTbIO Mpun KOHUrypauum Beixoda kak CUMUCTOP:

- WnpoTHo-nmMmnynbcHbIn (LUM);
- MeTog paBHOMepHO-pacnpeaenéHHbix ceTeBbix nepuogos (PCI);
Mpun KOHUrypauum Beixoda kak pene nnv pene-cuMmcTop:
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- WnpoTHo-nmMmnynbcHbIn (LUM);
[BYXNO31MUMOHHOE perynmposaHve — BKI./BbIKI.
H YnpasneHve HarpeBaTenem unmn oxnagurtenem, aBapmmnHas
asHadeHue
cuUrHanusauus
MpumeHeHne YnpaeneHue Harpyskom Ao 7A, BKIOYEHWE nyckaTens,
NPOMEXYTOYHOrO perne u ap. - Npu KoHurypauum Beixoda Kak pene
UnNun pene-cumuncTop.
YnpaeneHue Harpyskon o 1 A, BkntoYeHre nyckaTens, ynpasneHme
BHELLUHUMUW TUPUCTOPaMMU UM CUMUCTOPOM - MPU KOHUrypaumum
BbIX04a Kak CUMUCTOP
AHanorosbIv BbixogHon curHan MocTosiHHbIN TOK 0...20 MA, conpoTusneHne Harpy3km o 500 Om
BbIXO/] HasHayeHue - Tok nponopunoHaneH n3aMepeHHon Benu4mHe
(pexxum TpaHcnaumm)
- Tok nponopuuoHaneH BbIBOAMMOW MOLLHOCTH
(pexum ynpasneHns HarpeBoM UIn oxnaxgeHuem)
IMpumeHeHue MogknioYeHne YCTPONCTB C TOKOBbIM CUrHaANOM Ha BXoge
PerynupoBaHue Temnepartypbl
3aKOoHbI - NMN[, 3aKkoH
perynmpoBaHus - [1ByXNO3MUMNOHHBIN 3aKOH (BKM./BbIKI., on/off)
- Tpexno3uLMOHHbIN 3aKOH ANs ynpaBneHns 3afBUKKOW C aNEeKTPoNnpuBOAOM
OcobeHHoCcTH - PerynuposaHue no sagaHHon nporpaMmmMe Unu rno ycraBke
- ®yHKkumsa asToHacTpoviku NN koadprumeHToB
- Bo3MOXHOCTb OrpaHM4yeHnss MakcumanbsHON 1 MUHUManbHOW MOLLHOCTU
- Pexknum ynpaBneHns MOLLHOCTbIO BPYYHYHO
IMpumeHeHue YnpasneHvne HarpeBaTenem unu oxnagurenem unu ogHOBPEMEHHO HarpesaTeneM 1 oxnagurenem
Tunbl waros - Harpes ¢ 3agaHHOIM CKOPOCTbIO 40 3aaHHOM TemnepaTypbl
nporpaMmmel - OxnaxgeHve ¢ 3agaHHON CKOPOCTLIO 40 3afaHHOW TemnepaTypbl

- Bolgeprkka 3agaHHOM TeMnepaTtypbl B Te4eHWe 3a4aHHOTO BPEMeEHU
- Cton (BbIKMOYeHWE perynnpoBaHus)

- Mepexon Ha gpyryto nporpammy

- MopaepxaHne NOCTOAHHOM MOLLIHOCTU

ABapunHaa curHanmsaums

Pexumbl paboTbl

- MpeBbiweHVe 3aaaHHoO TemMnepaTypsbl

- CHWXeHVe TeMnepaTypbl HKE 3a4aHHON

- MeperpeB Bbile YCTaBKW PErynmpoBaHus Ha 3a4aHHyto BENUYMHY
- CHWXeHVe TeMnepaTypbl HKE YCTaBKU Ha 3a4aHHY0 BENMUYUHY

- BbIXxog 13 30HbI OKOJIO YCTaBKU PerynmpoBaHuns

KonunyecTtBo

TpM «aBapum» C pa3HbiM yCTaBKaMu, Ha pa3HbIX BbiIXodax

DyHKLMM

- ®yHKLUMS BrOKMPOBKM aBapumM Npuy BKMHOYEHUU Npubopa
- dyHKUMS NogaeneHns «apebesra» curHanmaaumm, UnbTp 40 YETIPEX MUHYT

- CDyHKLLMFl onoBeleHna O 3aBepLUeHn nporpamMmmel, Lara nporpamMmmbl

CepBUCHbIe (pyHKLNMN

KOHTpOJ‘Ib O6prBa TepmMonapbl U TepMmoMeTpa CoONpoTUBIIEHNA N KOPOTKOIo 3aMblKaHNA TepMOMeTpa CoONnpoTUBIIEHUA

KoHTpomnb HE3aMKHYTOCTU (LIeNOCTHOCTI) KOHTYpa perynnpoBaHus

B0o3MOXHOCTb NOAKMIOYEHMS K NIoKanbHOM cetu, nopt Ethernet (onums)

OrpaHquHme YPOBHA OOCTyNa K napameTpam HaCTpOﬁKM

Lindposas dunbTpauus curHana

Pexvm pyYyHOro ynpasreHVs MOLLHOCTbIO HarpesaTtens

Bo3amoxxHOCTb BBEAEHUS nonpaBKkn K I/13MepeHHOl71 TemMneparype

ApXMB 1 KOMNBLIOTEPHLIN UHTEpPcenc

ApxuB Apxu1BHas namaTb 4 M6 (4Gb,8Gb)(3asucum om modenu)

MpocMoTp apxuBa Ha gucnnee npubopa B BuAe rpaduka nnm Ha kKomnbroTepe
UHtepdenc Tun nHTepdenca RS485

CkopocTb 0bmeHa 9600..115200 6ut/cek

OcobeHHoCTH M3onnpoBaHHbIN

MpoTokon Modbus ASCII, Modbus RTU, «Tepmogat»
USB-nopt MpumeHeHne MopkntoveHne USB-Flash HocuTensa ona ckadmBaHua apxuea
(npu Hanu4uu) Tok notpebnenuns USB-flash He Gonee 50 MA

HocuTens

MakcumanbHbIn 06bem USB- 32TE

flash HocuTens

dannosasa cuctemalSB-flash FAT32

HocuTens

Hanuune npepoxpaHutens HeT

5
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MuTtaHune

HomunHanbHoe HanpaxxeHne nntTaHnaA

~230 B, 50 I'y, (onyuoHarbHo -24 B)

[OnutenbHOEe OTKNOHEHne HanpsaXeHme nntTaHnaA

Ot 187,0 go 253,0 B (om 21 do 27 B)

MoTpebnsemas MoOLHOCTb

He 6onee 10 BT

O6wasn nHdopmauus

MHavkaTtop I"padhnyecknii >XMOKOKpUCTanInYeckun akpaH ¢ paspelueHnem 128x64

VicnonHeHwe, Kopnyc meTtannuyeckuin unm KoMOMHMPOBaHHbIN - MeTan-nnacTmk

Macca un pasmepbl Mpunbop Jlnuesas naHenb MabapuTHbIN pasmep MoHTaXHbIN BbIpe3
16E6/.../(F)
16E6-A-(F)-(Eth) 96x96 96x96x95 92x92
16E6/.../IP67nn
16E6-A7 103x103 103x103x95 92x92
16E6/.../IP67nn/F
16E6-A9-F 103x120 103x120x115 109x92
16E6-D8/...

Macca — He 6onee 1,2 kr

Texnnueckve TY 4218-004-12023213-2013

ycrnosus

CepTtudpmkaums Mpunbopbl «TepMmogaT» BHeCeHbl B [OCynapCTBEHHBIA peecTp CpeacTB uaMepeHui Poccuiickon
depepaummn (nogpobHas nHopmaums o ceptTudmkatax pasMmeLleHa Ha cante www.termodat.ru).

MeTponorus MoBepka npnbopos «TepmoaaTy» AOMKHA OCYLLECTBNATLCA B COOTBETCTBUMN C AENCTBYHOLLEN
METOAMKOW NOBEPKM (METOAMKA NOBEPKM pasMeLLeHa Ha cainte www.termodat.ru).
MexxnoBepoyHbIN UHTEpBan 2 roga

yenosus Pa6ounit ananasoH oT muHyc 10 ao nntoc 45°C, BnaxHocTb oT 0 40 80%, 6e3 KoHaeHcauum Bnaru

aKcnnyartauum

CrteneHb 3aWwuThl IP20 - po yctaHoBku B WKT; IP54 — co CTOPOHbLI NepeaHen naHenu nocre ycTaHoBku B WuT, IP67 -
CO CTOPOHbI NepeaHer naHenu nocrne yCcTaHoBK/ B LWMT ana mogenen 16E6.../IP67nn,

16E6...F/IP67nn, 16E6-A7, 16E6-A9-F.

Mogenu

16E6/1YB/1B/2P/1PC/1T/
1A/485/4M(4Gb,8Gb)/(F)/(IP67nn)/
(24B)

1- yHMBepcanbHbI BXOA, 1-ANCKPETHLIV BXOA, 2- pene, 1- penenHo-CUMUCTOPHBIN
BbIX0A, 1- TPaAH3MUCTOPHbIN BbIX0A,1- aHanoroBbIn Beixoq, MHTepdenc RS485, apxus
4M6 (4Gb, 8Gb — npu Hanuuun USB-nopta), (USB-nopT), (CTeneHb 3almTbl Co
CTOPOHbI NepeaHen navenu IP67), (nutanHue 24B)

16E6-A-(F)-(Eth)-(24B) 1- yHMBepcanbHbI BXoa, 1-OUCKpeTHbIN BXoA, 2- pene, 1- penenHo - CUMUCTOPHbIN
BbIXof, 1- TpaH3NCTOPHbIN BbIXOd, 1-aHanoroBbin Bbixod, nHTepdenc RS485, apxus
4M6 (4Gb, 8Gb — npu Hannuymnm USB-nopta),(USB-nopT), (nopt Ethernet), (nuTaHue

24B)

16E6-D8/1YB/1B/2P/1PC/AT/
1A/485/4M(4Gb,8Gb)/(F)/(24B)

1- yHMBepcanbHbI BXOA, 1-ANCKPETHLIN BXOA, 2- pene, 1- penenHo-CUMUCTOPHBIN
BbIXof, 1- TpaH3NCTOPHbIN BbIXOd, 1-aHanoroBbln BbiIxod, nHTepdenc RS485, apxus
4M6 (4Gb, 8Gb — npu Hanuuum USB-nopTa),(USB-nopT), (nutaHune 24B)

16E6-A7-(24B) 1- yHMBepcanbHbI BXOA, 1-ANCKPETHLIN BXOA, 2- pene, 1- peneiHo-CUMUCTOPHBIN
BbIX0f, 1- TpaH3NCTOPHbIN BbIXoAd, 1- aHanorosbln Bbixod, MHTepdenc RS485,

apxuB 4M6, cTeneHb 3aLnTbl CO CTOPOHbI NepeaHen naHenu IP67, (nutaHue 24B)

16E6-A9-F-(24B) 1- yHMBepcanbHbI BXOA, 1-ANCKPETHLIN BXOA, 2- pene, 1- penenHo-CUMUCTOPHBIN
BbIX0f, 1- TpaH3NCTOPHbIN BbIXoAd, 1- aHanorosbln Bbixod, MHTepdenc RS485,
apxuB 4Gb (8Gb), USB-nopT, cTeneHb 3aLmTbl CO CTOPOHbI NepeaHen naHenu P67,

(nuTaHue 24B)

16E6-H-(F)-(Eth)-(24B) 1- yHMBepcanbHbI BXoa, 1-OUCKpeTHbIN BXoA, 2- pene, 1- peneiHo-CUMUCTOPHbIN
BbIXof, 1- TpaH3NCTOPHbIN BbIXOd, 1-aHanoroBbin BbIXxod, nHTepdenc RS485, apxus
4M6 (4Gb, 8Gb — npu Hannumm USB-nopta), (USB-nopT), (nopT Ethernet),

(nuTaHue 24B)

*- Hannume ¢yHKuMﬁ, YKa3aHHbIX B c1<o61<ax, 3aBUCUT OT Mmodenun.
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2 OCHOBHOW PEXXUM PABOTbI

YctaHoBute Tepmopat-16E6 wn  BKawoumte ero. [locne KOpoOTKOM  nmpoueaypbl
camoTecTMpoBaHua npubop rotos K paboTe. MNepes Bamn OCHOBHOM pexxnm paboTel npnbopa. B
3TOM pexume npubop oTobparkaetT nnbo rpadpuK M3MepPeHHOro 3HaydeHua, NMbo OCHOBHYHO
nHdopmaymio B bykseHHO-uMPpoBom popmaTte. KaKk BbIbpaTbh peMM MHAMKALMM OMUCbIBAETCA
HUXKe.

Ha pucyHKe 1 npeacTaBneH pexKMm MHANKAUMM « TEKCT — 3HaUYeHMe KPYynHOo».

MHawnkaTtop aBapyuiHOM

CUrHanM3aumm USB nopt
ey =
WamepeHHasa TemMneparypa B OCK reaMOnaT i | Tekywwme BpeMsi U gata
T 16.02.12 &7
11:09:45
» . .
YcTtaBka 1 05 C P1
P2 ¥
TemMmnepaTtypa perynpoBaHus
( patypa perynup ) * sp 120,0°C PC CocTosiHME BbIXOOOB
v MouwHocte  100,0 % | (75 - BbIXOQ BKMIOYEH, ] - BLIXOA BLIKIIOYEH)
BbiBoAUMas MoWHOCTE |
= 3 s e
B PEXWM HAaCTPOWKN
NHankaTop aBapunHom T
cUrHanua3auum el Sl U Te
Bxon S— \‘o 16.02.12%
B PEXUM HACTPOUKU = 11:0945 | r—=
Y T
YcTaBka By 105 °C L
(TeMneparypa perynupoBanua)|” ——. - el p¢ | = CocTosiHMe BbIXOAOB
MibitEcets 100,’0 % ~ (1"~ BBIXOA BKIIOYEH, [ | - BBIXOA BBIKMHOYEH)
,//
BbiBOogMMas MOLLHOCTb TepMoaar
MHavkaTop aBapuUinHOM Tekylume Bpems 1 faTa
curHanusaumm
e T ——
YcTaBka > 160212) [F]+l Bxon
(Temnepatypa perynmpoBaHus) | . 11:09:45 B PEXUM HaCTPOMKM
| e 105 °C e
P P | ——1 CocTosiHME BbIXOO0B
D SP 120,0°C PC (9 - BbIXOO BKNKHOYEH, [ - BbIXOA BLIKMHOYEH)
H MouwHocTe 100,0 %
" TepMmoaar

USB nopt /

BbiBOOMMAasA MOLLHOCTL

PucyHok 1. Pexcum uHOUKauuu « Tekcm- 3Ha4YeHue KpyrHo»
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[na BbIBOAA HA 3KpaH MHOOPMALMM O MPOrpamme pPeryimpoBaHMUA Ha*KMUTE KHOMKY
V. Ha akpaHe nossutca MHGOpMaums O TEKyLLel NporpaMme peryimpoBaHus: HOMep TeKyLen
NPOrpaMmbl M TEKYLLEro LWara, MU3MepeHHan TemnepaTtypa M TemnepaTypa peryimposaHus (SP),
Bpema paboTbl C MOMEHTa 3aMnycKa npouecca peryinpoBaHusa (B.p.) M TMn TeKyliero Lwara
nporpammoi.

Ha pucyHKe 2 npeAcTaB/ieH pexXum MHANKaUMKN «TEeKCT — COCTOSIHUE NPOrpamMmmbi».

=
© TekyLlas nporpamma
Tekylwias TemnepaTypa TEpMoAaT / Tekywnn war
Mporpavma: 1
Temnepatypa perynmpoBaHus \ War: le—————
(yctaBka) T= 110°c
A Sp= 95
Bpems pabotbl | > B.p. 00:00:05
,, Harpes
Twn wara

PucyHoK 2. Pexcum uHOUKayuu « TeKcm- cCOCmosHUE Mpo2pamMmbi»

Ecamn gaTymK He NOAKAIOYEH UKW HEUCMPABEH, BMECTO 3HAYeHUs TemnepaTypbl BbIBOAUTCA
cnoso «OBPbIB». Ecnun perynvMpoBaHMe BbIKNOYEHO, TO 3HAYEHME YCTAaBKMU He BbiBOANUTCA. Ecnu
perynupoBaHne NpMoCTaHOBAEHO, TO BbIBOAMUTCS HaanNucb « MAY3Ay.

2.1 NPABUIA HACTPOIKU NPUBOPA

MapameTpbl HACTPONKM NpMbopa CrpynNnNMpPoBaHbl B pasgenbl, a pasaenbl obbeguHeHbl B
rnasbl (rpynnbl NapameTpoB). B BepxHel CTpoKe Hag rMaBHbIM MeHI0 OTobparkaeTca Homep
rnasbl (rpynnbl NapameTpoB) U pasaena.

HacTpoika 1.1
Bxon

Bbixoap!

M4

HarpeBarb

MpocToe HaxkaTue Ha KHoMKy [J oTKpbIBaeT meHo bbiCTporo AocTtyna.

[onroe HaxaTue Ha KHONKY [J (0Ko/10 5 ceKyHA) OTKPbIBAET PeXKMM HaCTPOIKM npubopa u
pefaKTop NPOorpaMm peryinpoBaHus.

Ha3sHayeHMe KHOMOK B pe}KMme HacTPOMUKHU

B Tabanue 2 onrcaHbl HA3HAa4YeHME KHOMOK B pPeXXMme HacTpoKkm npmbopa.
Tabnuua 2 —HasHayeHne kHonok npmbopa.

O Bxopg, B peXMm HacTpoiKuK, nepebop napameTpos
O Bbixoa 13 pa3aena, rnasbi
Vunn A BblaeneHue NyHKTOB, BbI6OP 3HAYEHUI NapaMeTpPoB

Bbixog, U3 pexknuma HaCTpOﬁKM —oAaHOBpeEMEHHOE HaxXXaTue KHOMOK D wno.

8
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2.2 MEHIO BbICTPOIO AOCTYMNA

B meHlo BbICTpOro AocTyna HaxoAATCA YacTO MCMNOJib3yemble KOMaHAbl onepaTtopa Ana
yAobcTBa ynpaBaeHMa NpoLeccom peryamposaHusa. Haxxmute kHonky[d. Mepea Bamu meHo m3

ABYX CTPOYEK:
lNepBaAa cTpo4Ka

Ecnn BbibpaH peum «peryanpoBaHue nNo nporpamme»:
«3ANYCK NMPONPAMM» - BbINONHAETCA 3aMyCK, NPUOCTAaHOBKA M OCTAaHOBKA Mporpamm

perynupoBaHums.

Ecnun BbIbpaH pexxnm «perynimpoBaHme No yCTaBKe»:
Nnn «YCTABKWU»- 3apaeTcA ycTaBKa perynnpoBaHma SP 1 CKOPOCTb USMEHEHUA YCTaBKK V.
Boibop pexknma perynmposaHusa npoussoamtca B [nase 14.

BTopasa cTpouka

«OCHOBHOM 3KPAH» BblbupaeTca pexkum MHAMKauuu npubopa. EcTb ABa pexkuma:

«TEKCT» n «TPADOUK».

TEPMOLAT

o L=

100

14:08

15:12

M3mepeHHasa Temnepatypa

Beibop
oTOOpaxaemor BeNUYNHbI

Sl

CaBur rpadhmka

Mo OCY BPEMEHM

PucyHok 3. Pexcum uHOUKauuu «pagux»

2.3 KAK BK/TIOYUTDb PEFY/IMPOBAHUE

Bonante B meHto 6bicTporo goctyna.

Ecnn BbibpaH pekum «peryanpoBaHue nNo Nnporpamme»:
-Bblbepute nyHKT «3AMYCK MPOFPAMMY». Bbibepute HyXHyL nporpammy u Homep
HAYa/NIbHOTO LWara 1 BKAOUYUTE peryinpoBaHme, Bbibpas 3HauyeHne «OA».
-npu BblbOpe 3HaueHunAa «lay3a» nporpamma peryinmpoBaHma byaet NpMoCTaHOB/EH], T.€.
npubop 6yaeT NnpoaoNKaTb PErynnMpoBaTb, HO 3HAYEHME YCTAaBKM U3MEHATLCA He byaer.
Ecnun BbIbpaH pexxnm «perynimpoBaHme No yCTaBKe»:

- BbIbepUTE NYHKT «YCTaBKU»
- 3a4alTe yCTaBKy peryamposaHus SP

- 3ap,a|>iTe CKOpPOCTb USMEHEHNA YCTAaBKU V.

||:|EHI:IBHEII:1 SKFaH |

FanycK NPOorpPammH

Nroreavra: &5
War: 1
FergavroeaHue: Hat
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2.4 KAK CO34ATb NMPOrPAMMY PEIYIMPOBAHUA

Tepmopat-16E6 moXKeT ocCywecTBnATb peryamMpoBaHMe TemnepaTypbl MO 3apaHee
3afiaHHOWN nporpamme. Ana atoro B Nnase 14 HeOHXOANMMO YCTAaHOBUTb PEXKMUM PEryIMpoBaHUA
no nporpamme. MNMporpamma coctouT n3 Habopa LWaros, BbINOJIHAEMbIX NOC/AeA0BaTEe/IbHO OAMH
3a gpyrum. MNMpubop xpaHuT B namatu 80 nporpamm perynmpoBaHma, no 10 waroB Kaxkaas.
Mporpamma MOXKeT coaepKaTb YY4ACTKU POCTa, CHUXKEHMA U noaaepXaHua temnepartypbl. Ana
nonyvyeHua 6onee ANMHHbIX NPOrPAaMM MOXKHO 0b6beAMHATb HECKO/IbKO NMporpamMmm B OAHY C
NOMOLLbIO TUNA Wara «nepexoa».

1.Haxmute n yaepsknsaite KHonKy [1. Boibepute NyHKT «PegakTop nporpammy.

2. Bbibepute Homep nporpammel. YCTaHOBMUTE HOMep Wwara 1.

3. BbibepuTe TMN Wara NnporpaMmmbl U YCTaHOBUTE €ro NapameTpbl.

4.MNocnepoBatenbHO YCTaHOBUTE MapamMeTpbl AnA BCeX WwaroB nporpammbl. Mporpamma
AO/MKHA 3aKaH4YmMBaTbCA TUNOM wara «CTOM» uan «MEPEXOA».

5. Haxkmute KHOMNKYyD. Ha 3KpaHe oTobpasutca rpaduKk npouecca perynmpoBaHus,
NMOJIyYEHHbIA MOC/Ie COCTaBAEHUA Nporpammbl. YTobbl BEPHYTbCA B PEXMM peaakTUPOBaHMUA
Laros, Haxkmute KHonky .

B Tabanue 3 onncaHbl TMMbI WAroB NPOrpaMmMbl peryinpoBaHuA.

Tabnuua 3 —OnncaHne TMNOB LWaroB NPorpamMmmbl perynmpoBaHus.

3ajaHHON CKOpOCTbIO (3a
onpegeneHHoe Bpems

Twun wara MapameTpbl OnucaHue

HarpeB V - ckopocTb, °C/uac, (BpemMsi, M1H)
YBenunyeHve SP - KOHeYHOe 3HadeHure Temnepatypsl, °C
TemnepaTypbl 00 | MNepexopf BpyyHyto/Tpacy= SP/Tnam=SP
3aflaHHOro  3HayYeHus C | Bymouen - Het/PC/P1/P2IT *

YacTtHble Ja/Het

Bbi6op 4acTHbIx M k0adprLMEHTOB 1 OrpaHU4eHne MOLHOCTY AS
AaHHOro wara

onpegeneHHoe BpeMmsi)

OxnaxpeHue vV - ckopocTb, °C/yac, (Bpemsi, MiH)

YMeHblUeHe SP - KOHEYHOE 3HauyeHue TemnepaTtypsl, °C

Temnepatypbl 4o - - =
387aHHOTD 3HAUEHMS Mepexon, BpyuHyto/Tpacu= SP/Tnam=SP. Ycnosue nepexona Ha criegyoLmi war
3aaHHoON cKopocTbio (3a | BkntoveH - Het/PC/P1/P2IT *

YacTtHble Ja/HeTt

Bbl6op 4acTHbIx M koadprLMeHTOB 1 orpaHU4eHne MOLHOCTY AS
AaHHOro wara

3a[,aHHON CKOPOCTbIO (3a
onpeaeneHHoe BpeMmsi)

Harpes/ V - ckopocTb, °C/yac, (BpemMsi, MUH)

OxnaxpeHue SP - KOHEYHOE 3HaYeHue Temnepatypsl, °C

N3meHeHne TemnepaTtypbl | Mepexon BpyuyHyto/Tpacu= SP/Tnam=SP. YcnoBue nepexoga Ha criegyoLni war
A0 332aHHOTO 3HAYeHUs C | BrmioueH - Het/PC/P1/P2IT *

YacTtHble Ja/HeTt

Bbi6op yacTHbix ML k03 HULMEHTOB 1 OrpaHUYEHNE MOLLLHOCTM NS
AaHHOro wara

Bblgepxka Bpems - BPEMSI BblAEPXKKN, MUH

MopoepxaHue 3agaHHon | SP - KOHEYHOE 3HaYeHue Temnepatypsl, °C

Temneparypbl B Te4yeHne | Mepexoa ABTO/BpyyHyt0. Ycnosue nepexofa Ha cnegytoLwmn war
3ajaHHOro BPEMEHU BKIoYeH - Het/PC/P1/P2IT *

YacTtHble Ja/HeTt

Bbi6op yacTHbix ML k03 HULMEHTOB 1 OrpaHUYEHNE MOLLLHOCTM NS
AaHHOro wara

P-const P -3Ha4yeHne MowHocTn, %
MopopepxaHve 3agaHHon | SP -3HaYeHne Temnepatypsl,’C
MOLLHOCTU, A0 3aaHHOW | Mepexon ABTO/BpyyHyt0. Ycnosue nepexofa Ha cnegytoLwmn war
Temneparypel BKrioyeH - HeT/PC/P1/P2/T *
Mepexon Howmep Mepexon Ha 3agaHHyo nporpammy
nporpammbl
Crton - OcTaHoBKa NporpaMmbl

* YKa3aHHbIN BbIXoA, 6yﬂ,ET BK/TIOYEH B Teé4YeHWne Wwara npun ycnosumu:

w_16E6_v3
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1. IToT BbIXO4 He 3aAencTBOBaH (CM. NYHKT MeH 1.2 Ha cTpaHuue 13 paHHoro
pyKoBoACTBa)
2. B «[MapameTpax wWwara Nnporpammbl» napameTp «BKAOUYEHY» - «4a» (CM. NYHKT meHio 2.8
Ha cTpaHuMue 20 AaHHOro pyKoBOACTBa)
MapameTpbl Wara Nporpammbl HaCTPanBatOTCA B pasaene 2.8 HaCTOALLEro pykoBoAcTBa no

IKCNAyaTauunu.
Tabnuua 4 — HacTtpovika KoadppuLneHToB.
YactHble | MapameTpbl | 3Ha4YeHUe KommeHTapun
fla P o1 0,0% 0 100,0% OrpaHuyeHne MakcMmanbHOM 1 MUHUManbHOW BbIBOAUMOWN
MOLLIHOCTM
p o1 0.1°C go 3000°C | MNponopumoHanbHbIn KO3 PULMEHT
) oT 1 go 9999 cex. MHTerpanbHbIn KOaUUMEHT
! Het WHTerpanbHas coctaBnstowasa ML 3akoHa He ucnonb3yerca
Ky oT1 0 00 999.9 cek. | AnddepeHumanbHbin KOIDPULMEHT
Het - - He ncnonbsyetcs

MpuBeaem npumep co3aaHma NPorpaMmmbl.

Pexum Tepmoo6paboTku

N
o

o
S
—

®
o
—

TemnepaTypa, rpaa
S (<2}
o o
—1

n
o

o
o

60

120 180 240 300 360 420
BpeMsi, MUHYTbI

PucyHok 4 —paghuk pexcuma mepmoobpabomkru

Ha pucyHke 4 nsobparkeH npumep rpaduKka pexxmma tepmoobpaboTku. Konnuectso

laroBs nporpammbl — 4.

Nepsbiit war — Harpes go 100°C 3a 20 MUH., T.e. co ckopocTbio 240°C/u. B kayecTse
HaYa/IbHOM TemnepaTypbl UCNONb3yeTCcAa GaKTMYEeCKaa TemnepaTypa obbekTa.

BTopoit war — Bbiaepxka 100°C 8 TeyeHue 2,5 yacos, T.e. 150 MUH.

TpeTnit war — OxnaxaeHue ot 100°C ao 30°C 3a 3,5 yaca, T.e. co ckopocTbio 20°C/u
YeTtBepTbi war — CTon — 0CTaHOBKA NPOrpammbl.
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3 HACTPOMKA NPUBOPA
3.1 KOHOUTYPALUA

Bxop,

1.1

HanomHum, 4To AoNroe HaxaTne KHonkM [JoTKpbIBaeT perkmnm HacTpoliku npubopa.

B nepBom paszene AaHHOW rnaBbl 3a4aeTcsa TUN UCNONb3yeMOro AaTyMKa. Hanpumep, ecnm
NoAKNoYEeHa Tepmonapa Xxpomenb-konesnb, Bbibepute «XK(L)».

B rnaBHOM MeHI0 BbibepuTe NyHKT «Bxoa» M HacTpoWTe TUMbl AaTYMKa cornacHo Tabaumue 5.

Tabnuua 5 —Bxo

4 (BbIbop gaTymka).

O6o03Ha4yeHue KommeHTapum OnanasoH
haTyvka M3MepeHus
Twvn:
Tepmonapa XA(K) | TXA (K) xpomenb/antomenb -270...1372°C
XK(L) | TXK (L) xpomenb/konenb -200...800°C
Mnn(s) | Trnmn (S) nnatuHa-10%pogun/nnatmHa -50...1768°C
XKK(J) | TXKK (J) xxene3o/KoHCTaHTaH -210...1200°C
MK(T) | TMK (T) megb/KOHCTaHTaH -270...400°C
MMN(R) | TMN (R) nnaTtnHa-13%poani/nnatnHa -50...1768°C
MP(B) | TNP (B) nnatuHa-30%poaui/nnatuHa-6%poann 600...1820°C
HH(N) | THH (N) Huxpocun / Hucun -270...1300°C
BP-A1 | TBP (A-1) Bonbdpam-peHuni/Bonbgpam-peHui 0...2500°C
BP-A2 | TBP (A-2) Bonbdpam-peHui/Bonbgpam-peHuit 0...1800°C
BP-A3 | TBP (A-3) Bonbdpam-peHunin/Bonbgpam-peHuii 0...1800°C
TXK (E) | TXK (E) HUkenb-xpom/menb-HUKerb (XpOMErb/KOHCTaHTaH) -270...1000°C
TepMOMeTp CONPOTUBIEHUS'
Pt | MnaTuHoBkINPt (a=0,00385 °C™) -200...500°C
M | MeaHbiin M (a=0,00428 °C™) -180...200°C
N | NMnatuHossiit M (0=0,00391°C™") peako vcnonb3yeTcs -200...500°C
Cu | MegHbii Cu (W400=1,4260) pegko nucnomnb3ayercs -50...200°C
H | Hukenesbit H (0=0,00617 °C™") -60...180°C
R(OMm) | N3vepeHune conpoTnBneHns 10...300 Om
Macwrabupyembin gaTymk
NInHeNHbIN MNogkntoyeHne gaTymka ¢ TOKOBbLIM BbIXOAOM UMK C BbIXOAOM 0...20 mA
no HanpsbkeHuo. JInHenHoe MacluTabrupoBaHue 0...40 MA
N3MEepPEHHON BEMUYUHDI -10...80 mB
KeagpatuyHbin MNogkntoyeHne gaTymka ¢ TOKOBbLIM BbIXOAOM UMK C BbIXOAOM 0...20 mA
no HanpsbkeHuto. MacwtabupoBaHue M3MepeHHoM 0...40 mA
BEMWYMHbI C N3BNEYEHNEM KBAAPaTHOIO KOPHSA -10...80 mB
KopeHHon MNogkntoyeHne gaTymka ¢ TOKOBbLIM BbIXOAOM UMK C BbIXOAOM 0...20 mA
no HanpsbkeHuto. MacwtabupoBaHue M3amMepeHHom 0...40 mA
BENMMYUHLI C BO3BeEeHEM B KBagpaTt -10...80 mB
MupomeTp
PK-15 | MNupomeTp mapku «PK-15» 0...1500°C
PC-20 | NMupomeTtp mapkn «PC-20» 0...1950°C
I'lpumeanue BerHMﬁ ANanasoH UamMepeHuna MnAaTtnHOBbLbIX TEPMOMETPOB COMPOTUBAEHUA

yKasaH gna pgatumkos ¢ conpotusneHmem npu 0°C pasHbim 100 Om m

conpotmnBneHmnn
conpotmnBneHnAx BerHMI‘;I Anana3oH nasmepeHuna 6yﬂ,ET BbllleE.

w_16E6_v3
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Bbixoabl

1.2

B 3Tom pasgene HeobxoAuMmo BblbpaTb HasHauyeHWe ANA Kaxkaoro Bbixoda. Tepmoaart-
16E6 nmeeT 5 BbixoA0B. Ha KaxKablit BbIX04, (32 UCKAKOYEHNEM aHA/IOrOBOr0) MOMKHO Ha3Ha4YUTb
yrnpaB/ieHne HarpesaTesiem, oxnaguTeniem, CUrHaAM3auuio xoda nporpaMm UAM OAUH U3

npopmnen aBapuMHOM CUTHANU3ALUN.

Tekylulee coOCTOAHME KaXaoro Bbixoaa (Kpome

aHaﬂOI'OBOI'O) 0To6pa>+<aeTc>=| Ha nepe,a,Heﬁ naHenu. Ecnu Bbixon BKAOYEH — OH 6yﬂ,€T BblAeneH.
B Ta6nmu,e 6 npeacraBaeHo onnMcaHUe napameTpoB HaCTpOﬁKM BbiXoAda.

Tabnuua 6 —HacTpoiika Bbixoga.

PernelH-cumMucmopHbIl

MapameTp 3HauyeHusn KommeHTapun

T BbiknroyeH Bbixog He ucnonb3yertcs

TpaH3ucmopHbiILi HarpeBaTtenb Bbixoa ynpaBnseT HarpesaTenemM
OxnaguTtenb Bbixoa ynpaBnseT oxnagurenem

P1 CurHanusaumai Bbixoa ynpaBngeT aBapunHon curHanmnsaumuen 1

Perne CurHanusauma2 BbIxoa ynpaBnseT aBapunHOW curHanusaumnen 2
CurHanusauma3 Bbixoa ynpaBnseT aBapunHOW curHanusaumnen 3

P2 Tanmep Bbixog Tanmepa

Pene Cwurnan.1 nporp... BbIx0f], UCMONb3yeTcs Ans CUrHanuaaLmm xoaa nporpaMmbi 1

PC CwurHan.2 nporp... BbIxoa ncnonb3yeTtca Ansg curHanusaumu xoga nporpaMmmel 2

A
AHarnoeossbll

BbiknroyeH Bbixog He ucnonbsyertcs

YnpaBneHve HarpeBaTtenem, TOK NPONopLMOHaneH MOLHOCTH,
HarpeBatenb P o P ponopu .

BbIBOAMMOW Ha HarpeBaTenb

YnpaeneHue oxnaguTtenem, Tok NnponopLmoHaneH MOLLHOCTH,
Oxnagutenb P o A ponopu t

BbIBOOMMOW Ha oxnagutenb

- MpeobpasoBaHne TEKYLLEMO N3MEPEHHOIO 3HAYEHUSI B TOK

TpaHcnupyowmn peobp y P ’

BbIXOOQHOW TOK nponopunoHaneH M3MepeHHOl71 BennynHe

Echn Bbixo4 He ucnonb3yeTcA, peKomeHAyem ero OTKAKUYUTbL — Bbl6paTb 3Ha4vyeHune

«BbIKNKOYEeH».

BHumaHue!

lMpu ycmaHoBKe HA3HAYeHUs 8bIx00a csiedyem MOMHUMb O MOM, Ymo npubop

He 8bIMoaAHAem 00HY U my xce (PyHKUUIO HA PAa3HbIX 8bixodax. Hanpumep, He
ynpasasem 08yms Hazpesamenamu. [loamomy, npu nepeHoce Hazpesamens C
nepeozo 8bixo0a Ha emopoli, nepavili — ABMOMAMUYECKU BbIKAOYAeMcs, m.e.
yCmaHaesusaemcs 3Ha4yeHuUe « BbIKAoYeH».
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3.2 PETY/INPOBAHMUE

TepmogaT-16E6 mMOKeT perynnpoBatb TemMnepaTypy MNpPM MOMOLLM ABYXMNO3UULUOHHOTO,
TPexnosmunoHHoro nnu MU 3akoHa peryanposaHums.

Hanbonee npocToir 3aKOH peryanpoBaHUA TemnepaTypbl - ABYXNO3MUMOHHbLIA. Ha
HarpesaTe/Nb MNOZAETCA MOJIHAA MOLWHOCTb A0 AOCTUMKEHWUA YCTaBKM, MNOCAe 4Yero nogaya
MOLLHOCTM NpeKpalLaeTca. HecmoTpa Ha 3TO, pa3orpeTblit HarpesaTeNb NPOAOIKAET OTAABATb
TENNO M TemnepaTypa Ob6bEKTA KaKoe-TO BPeEMA NPOAO/KAET HapacTaTb, YTO NPUMBOAUT K
neperpesy. Mpu nocneayowem oCTbiBaHMN 06beEKTA, MO AOCTUMKEHUM YCTAaBKM, HA HarpeBaTenb
BHOBb NOJAeTcA NOJIHAA MOLWHOCTb. HarpeBaTenb cHayana pasorpesaeT ceba, 3atem
OKpyKatowwme obnactn obbekTa, 1, TakMm o0bpasom, oxnaxaeHue byaeT NpoaoAKaTbCA A0 Tex
nop, MOKa BOJIHA Tenja He AOCTUrHeT AaTyuKa TemnepaTtypbl. CnepoBaTenibHO, peasbHas
TeEMMepaTypa MOXKET OKa3aTbCA 3HAYMUTENbHO HUXKE 3a4aHHOro 3HaYyeHma. Takmum obpasom, npu
ABYXNO3ULMOHHOM 33aKOHE pPeryampoBaHMA BO3MOKHbI 3HaYMUTeNbHble KonebaHuA TemnepaTypbl
OKO0J10 33Z1aHHOTO 3HaYeHMUs.

MOBbICUTb TOYHOCTb PEFYIMPOBAHUA MOMKHO, NPUMEHAA NPONOPLMOHANbHO-UHTErPAIbHO-
anddepeHunanbHbI 3akoH perynmposaHna (ML 3aKoH).

MNL npepnonaraeT ymMeHblUEHWE MOLLHOCTM, NOAABAEMOM Ha HarpesaTesb, MO Mepe
npubnukeHns TemnepaTypbl o06beKTa K 3adaHHOM Temnepatype. Kpome TOro, B
YCTaHOBMBLUEMCA pexume peryamposaHusa no MWL 3akoHy npubop onpenenset BeNUYUHY
TEN/IOBON MOLLHOCTM, HeobxoaMMylo A8 KOMMEHCALUMW TEeNAoBbIX MOTEPb U MOAAEPIKAHUSA
33aHHOM TemnepaTypbl.

nupg, 2.1

Ons pabotbl MU 3aKkoHa perynMpoBaHMA Heobxoaumo 3a4aTb TpU KoapouumeHTa —
NPONOPUMOHANbHbIA, WHTErpanbHbin U auddepeHUManbHbin. Bbl MoXeTe 3a4aTb 3TU
KO3PPULMEHTbI BPYYHYIDO UAM NPUOOP MOXKET OonpeaennTb MX B aBTOMATUYECKOM perKume
(HacTpoMKa aBTOMATMYECKOrO peXMma npeacTtasaeHa B [nase 2 paszgen 5).

B T1abnuue 7 npeactaBneHO OMNMCaHMe rpynnbl NapameTpoB HacTpolhku MU/ 3akoHa
peryanpoBaHums.

Tabnuua 7 —Hactporika MW —3akoHa perynmposaHus.

MapameTtp | 3Ha4YeHue KommeHTapun
Ky ot 0°C go 3000°C [MponopunoHanbHbIN KO3PUUNEHT
K; oT 1 cek. 4o 9999 cek. NHTerpanbHbin kodddUUneHT
Het WHTterpanbHas coctasnaowas NN 3akoHa He ncnonbayeTcs
Kq ot 0.0 4o 999.9 cek. OundbdepeHumnanbHbI KO3 UUNEHT
Harpesatenb 2.2

HaCTpOﬁKa Harpesatena CoCTtouTt U3 ABYX 3TanoB — 3TO Bbl60p 3aKOHa peryanposaHunAa m
Bbl60p MeTOoAda ynpassieHNA MOWHOCTbIO HarpesaTeia.

3AKOH PEIYJINPOBAHUA

Mpnbop ocyuwecTsaneT peryamposaHune no MU/ 3akoHy, No ABYXNO3ULUOHHOMY 3aKOHY
AW NO TPEXNO3ULLMOHHOMY 3aKOHY.
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3aKOH HarpeBa TPEXNO3ULUOHHbIN
BKntouyeHWe 1 HACTpOoMKa TPEXNO3NLMOHHOTO 3aKOHA PEryIMPOBaHMA ONMUCAHbI B NYHKTE
3.6 HacToALWeEro pyKoBoACTBA.

3aKOH Harpesa ABYXNO3ULUOHHbI

Mpu 4BYXNO3ULMOHHOM PEryMpoBaHNUM HEOBXOANMMO YCTAHOBUTbL BEINMUYMHY TUCTepesnca
(A)M MMHMManbHOe BPEMA MEXKAY BKIOUYEHUAMM M BbIKIKOYEHUAMM HarpeBaTena («Bpemsa
BbIXO43»), MUHUMA/IbHYIO U MAaKCUMa/IbHYH MOLLHOCTb.

B Tabnuue 8 npeacTaBNeHO OMWCaHME MapamMeTPoB HACTPOMKM HarpesaTens npwu
ABYXMO3ULMOHHOM PErynmpoBaHum.

Tabnuua 8 —HacTporika napamMeTpoB HarpeeaTens Npu ABYXNO3ULMOHHOM pPerynmpoBaHuu.

MapameTp 3HauyeHue KommeHTapun

A o1 0°C po 25°C 'McTepesnc

Bpewms ot 01 cex MuHMManbHoe BpeMsi MeXAY BKITHOYEHUSIMU U BbIKIIOYEHNAMN pene
Bbixoaa 0o 254 cek

P o1 0 no 100% MakcumanbHas/MUHUManbHas MOLLIHOCTb

Mmctepesnc Heobxoamm, 4Tobbl NPEAOTBPATUTL CAULLKOM YacCToOe BK/IHOYEHME HArpeBaTens.
Bbixoa, BKAKOYEH, MOKa TemnepaTypa He AOCTUTHET 3HAYEeHMA YCTaBKN. [pn AOCTUNKEHUU YCTaBKU
BbIX0A, BbiKAtovaeTcA. [TOBTOPHOE BKAKOYEHWE NPOUCXOANT NOCAE CHUXKEHUA TeMnepaTypbl HUXKe
YCTaBKM HA Be/NINYMHY ructepesmnca. ucrepesmc 3agaérca B rpagycax. O6blMHO 3HaveHue
rmctepesmnca pasHo 1...10 rpagycam.

«Bpema BbIxoga» - 3TO AONONAHWUTENbHbIA NapameTp, UCNOAb3yeTcA ANA Toro, 4tobbl He
AOMYCKaTb CAULWKOM YacCTble BKAOYEHMA 3N1eKTPOMArHMTHOro nyckaTens.

Hanpumep, 3agagmm «BpemA Bbixoga» paBHoe 5 mwuHytam. Ecam temnepatypa B
3/1eKTpPONeYn NOHU3UTCA, BbIXOZ BKAOYMUT NycKaTenb. lycKaTenb OCTAHETCA BKAKOYEHHbIM Ha
BpemMa He MeHee 5 MUHYT, Aarke ecan neyb neperpenaco. [locne BbIKAOYEHUA NYCKAaTENA OH He
BKNOUYNTCA paHee, Yem Yyepes NATb MUHYT, AarKe eC/In neYyb OCTbiNa.

HecmoTpa Ha TO, YTO ABYXNO3ULUMOHHbIA 3aKOH PeryaMpoBaHna npegycmaTpmeaeT nogady
MmowHoctn nmbo 0%, nnbo 100%, B npubope ecTb BO3MOXHOCTb M3MEHWUTb 3HA4YeHUA
MWHWUMAIbHOM U MAaKCMMa/IbHON MOLLHOCTM.

3aKoH Harpesa M4

Mpu MWL perynMpoBaHMM HEOBXOAMMO YCTAaHOBUTb MWHUMANBHYIO U MaKCUMaNAbHYLO
MOLLHOCTb.

B tabnnue 9 npeactaBneHO onucaHWe NapameTpoB HACTPOMKM HarpesaTtena npu MANA
perynmpoBaHuu.

Tabnuua 9 —HacTporika napameTpoB HarpesaTens npv ML perynuposaHuw.

MapameTp 3HauyeHue KommeHTapun

P o1 0 no 100% MakcumanbHas/ MMHMMAanbHas MOLLHOCTb
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METO/[ HATPEBA

MpU MCNoNb30BaHUM MeToda LWMPOTHO-UMNYAbCHOW Mmoaynauumn (LUIMM) HarpesaTens
BK/lOYaeTcA Ha Ao nepuoga LIMM. MeTos mMoxeT 6biTb  ALa
peasn30BaH Ha BCEX TUMaX BbIXOAOB: pese, TPaH3UCTOPHOM U Hosmoe 1002 Te
CUMUCTOPHOM. CpeaHAs MOLLHOCTb M3MeHAeTca nyTem "
M3MEHEHWA  COOTHOWIEHWA  BPEMEH  BK/IOYEHHOTO U Moustocts 50%
BbIK/IIOYEHHOTO COCTOAHUM HarpeBaTens. Nepuog,
cpabatbiBaHua  pene  (nepwos  WKMM)  3apaetca
nonb3osatenem. [lpy MCNONb30OBaHWUM NyckaTenei, AnA Moumocrs 25% Te
NPOANeHMA CPOKa WX CcAyxbbl, nepuos LWWUM cneayert
BbI6paTb BONbWMWM, COTHU CeKyHA. [NA TUPUCTOPHLIX CUNOBLIX ONOKOB WAM MOLLHBIX
CMMUCTOPOB, KOTOPbIM YacTble NepekntoyeHns He BpeaAat, nepuog UMM moxkHO 3apaTh
HECKONbKO ceKyHa. Mepuog LWWM no ymonuaHuio ycTaHaBausaeTca 5 cekyHg ana C- u T-
BbIxo40B 1 120 cekyHa, ana pene.

Mpu MeToae PaBHOMEPHO pacnpeAeneHHbIX pabounx |ia

ceteBbix nepuoaos (PCM) ToK yepes HarpesaTe/b NePUOANYECKM MourocTs 100%
BK/IIOYAETCA HA OAWH WAM HECKOJIbKO CeTeBbiXx Nepuoos. /\ /\ A Vi ; 1.6
MOLWHOCTb HarpeeaTena WCNbITbiIBaeT MeHblUMe KosebaHus BO MowHocTs 50%

BPeMeHU, Yem npu ucnonb3osaHuu LIWM. IToT meTon oueHb \I/ 7\
XOpoll B N1abOPaTOPHbIX YCNOBMAX MNPU  MafblX MOLLHOCTAX ..
HarpesaTtensa. He ucnonb3yinte meton npu mowHocTax 6osee 5 /A N\ Te
KBT. Heponyctimo  mMcnonb3oBaHuMe — meToga PCN npu \/V U] _Te
WHAYKTUBHOM Harpyske.

dasoumnynbcHoe ynpasneHue (PUY) nos3sonseT NAaBHO WU3MEHATb MOLWLHOCTb Ha

HarpesaTene. MeTos peanusyeTcs TONbKO Ha TPAH3UCTOPHOM AL A
BbiIxoZe. Mpn 3TOM MO TPAH3UCTOPHOMY BbiXxoay B UUPPOBOM Hepron LM .
, C
BMAE nepenaetca Tpebyemas MOLWHOCTb, a dazommnyabCHoe UAUAU{\UAUA\/AUAUAUAUA\JA VWVAU%{\UAU%W\ >
ynpasaeHune peanmsyetca BHeWHUMU 6rokamu OUY nan MBT. Momzocts 100%
TupucTopbl  OTKpbiBalOTCA € perynupyemoi  dasosoi i)/ AL T.c
3agepxKoi ot 0 go 180° Kaxapln ceTeBon nonynepuoa. Metoz VTV WMMEOUCTB So%
XOPOLUO MCMOb30BaTb A5 PaboTbl C HarpeBaTeNssMM C ManoM .
TennoBon wuHepumen. daszoMmnynbCHOE YynpaBJeHME YacTo \M M 'S
MCNONb3YIOT ANA PAabOTbl C NOHMMKAOLWMMKN TPaHCHOPMaTOPaM# Mousocts 25%

C HW3KOOMHOM Harpy3KomM BO BTOPUYHOM o0OMOTKe. [lapameTp Pno3BonAer oOrpaHUYUTL
MAKCMMaNbHYIO U MUHMMA/IbHYO MOLHOCTb, BbIBOAMMYIO Ha HarpesaTenb. MaKCUMaNbHYO
MOLLHOCTb OrPaHUYMBAIOT ANA NPeAoTBPALLEHNA PA3pPYLLUEHMA HarpeBaTena Nnpu nogaye noJiHOM
MOLLUHOCTM, ANA YMEHbLIEHUA CKOPOCTM Harpesa MNpu CAUWIKOM MOLLHbIX HarpesaTenax wu
YAy4LWEHMA TOYHOCTU pPeryampoBaHuAa TemnepaTypbl. OrpaHNYeHMEe MUHUMANbHOM MOLLHOCTHM
HarpeBaTesiA WUCNOAb3yeTCA peXe, Hanpumep, ANSA HarpesaTenss C CUIbHOM 3aBMCUMOCTbHO
COMPOTMBNAEHUA OT TemnepaTypbl (CMAUTOBBLIA CTEP)KEHb). [Ns yBeNUYEHUA pecypca Takoro
HarpeBaTeNAa ero Hy)XHO MefJ/IeHHO pPa30rpeBaTb, a Pa30OrpPeToMy— He AaBaTb OCTbITb HUXKE
HEeKoTopoW TemnepaTypbl.

®-2 — metoa OUY, TONbKO ANA CHATbIX C NPOU3BOACTBA cUNOBbIX 6a10KoB OUY (Kak
npaBmao, BbiNyweHHbIX 4o 2010 roga), octaBieH ANA COBMECTUMOCTM.
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B Tabnumue 10 npeacTaBneHo onncaHMe HAaCTPOMKM NapameTpoB MeToAa Harpesa.

Tabnuua 10 —HacTpovika napameTpoB MeTofa Harpesa.

MeTon KommeHTapum

Lnm LWMPOTHO-MUMMYIbCHas Moaynauus | nepvon

PCN paBHOMEPHO pacnpeneneHHbiXx pabo4ymx ceTeBbiX NeprMoaoB

DNy dazonumMnynbCHOE yrnpaBneHne

d-2 meTog PNY, TonbKo ANA CHATLIX C MPOM3BOACTBA cnnoBbix 6rokos PUAY
Oxnaputenb 23

HacTpolika oxnaguTens, Kak M HAcTpOMKa HarpeBaTens, COCTOUT M3 ABYX 3TanoB — 3TO
BbIOOP 3aKOHa peryanmpoBaHMa 1 BbIbOp MmeToaa ynpaBaeHMA MOLWHOCTbIO oxnaguTens. NMpubop
OCYLLECTBNAET perynnpoBaHue oxnagmrtena no MU 3aKoHy UAn No ABYXNO3ULMOHHOMY 3aKOHY

3akoH oxnaxkaeHua NN

MapameTpol npu NN perynnposaHnm 6epyTca aHaNOrMYHbIE NAapaMeTpam HarpesaTena

Mpwn MU/, 3aKOHEe MOLWHOCTb OXnaguTena peryampyetca metogom LUNM.

Mpu ncnonb3oBaHum npmbopa ANA ynpaBieHMA U HArpeBoM M oxnakaeHuem no MUA
3aKOHY cneayeT caenaTtb MOLWHOCTb HarpesBa M OXNaXAeHUA COMNOCTaBMMbIMWU C MOMOLLbIO
napametpa Px/ Pr.

3aKOH oxXN1aXKAeHUsA ABYXMNO3ULMOHHbIN

Mpn ABYXMNO3ULMOHHOM PEeryJiMpoBaHMmM HeobXxoANMMO YCTaHOBUTb BEIMYMHY TMCTepe3nca
(A), MMHMUManbHOe BPEMSi MeXKAY BKAOYEHUAMM W BbIKNOYEHUAMU oxnagutena («Bpems
BbIXO4a»).

B Ttabnnue 11 npeactaBNeHO oOMNMCaHWME NAPAMETPOB HACTPOWMKWU oOXagutena npwu

ABYXNO3NUMOHHOM peryainposaHuin.

Tabnuua 11 — HacTpoinka napaMeTpoB oxnaguTens npy AByXMNO3VLMOHHOM perynnpoBaHuu.

MapameTp 3HauyeHue KommeHTapun

A oT1 0°C po 25°C 'McTepesnc

Bpems ot 01 cek MunH1nManbHoe BpeMsi Mexay BKMOYEHUSIMU U BbIKNIOYEHUSMIN pene
Bbixoaa 0o 254 cek P Ay P
MapameTpbl TPEXNO3ULLMOHHOIO peryainpoBaHuA 2.4

[aHHbI pa3gen AoCTyNeH Nocae BKAOYEHUS TPEXMO3UUMOHHOIO peryanpoBaHua B [nase
6 pasgen 1, a Takne pasgensl, Kak «Oxnaautenb» n «Harpesatenb» CTaHYT HEAOCTYMHbIMMU.

B Tabauue 12 npeacTaBNeHO OMWCaHME HACTPOMKM NapameTpbl peryampoBaHuA
9NEKTPO3aABUNKKM.
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Tabnuua 12 —HacTporika napameTpoB perynnpoBaHns 3NeKTpo3anBuKKU.

MapameTp 3HauyeHue KommeHTapun

OTKNUK Ot 00 muH 01. cek Bpems mexay ynpasnsiowmMm umMnynscamu (Bpemsi TENoBOro OTKuKa)
00 99 muH 59. cek

A= 0,1°C pgo 250°C 30Ha HeYyBCTBUTEIbHOCTU

KoacdhpmumeHTbl Kp

OT0,1 00 999,9 MponopuroHanbHbIA KO3dULNEHT

g(_lj_ 0 70 9999 cek OndbdbepeHumnanbHbIi KoadULneHT
OnutenbHOCTb Max Hanbonbliasa onuTensHOCTb MMNYynbca (He AoMKHa NpeBbillaTh BpeMs
mMnynbca OBVKEHUS 3a4BWKKN OT OQHOMo KpanHero NonoXeHus 4o Apyroro)

Min HavmeHbllasa AnnuTenbHOCTb UMNYynbca

MepBblit NapameTp, HEOHXOANMBIN AN HACTPOMKU PEryANPYIOLLErO MeXaHU3Ma — 3To A -
30Ha He4YyyBCTBUTENbHOCTU. Ecnn namepeHHas TemnepaTypa OT/AMYaeTcA OT 3aJaHHOM MeHee
YeM Ha BEAMYMHY 30Hbl HEYYBCTBMTENbHOCTM, PEryiMpoBaHuMe He npoucxoant — oba pene
BbIKNOYEHbl. BTOpoM napameTp, HeobXoAuMMbIN ANA HACTPOMKU - MPONOPLUOHANBHDLIN
KoadppuumeHT Kp. Mpu Harpese UAM OXNAXKAEHMM COOTBETCTBYIOLLEE pesie 3aMbIKAeTCA Ha
Bpems, 3aBuUCALLEe OT Pa3HOCTM TeMnepaTyp MeXay YCTaBKOM U M3MEPEHHbIM 3HayYeHuem
Temnepatypbl.  [lponopumoHanbHbii  Ko3pduumeHt Kp  ABnsetca  KoadpPpuumeHTOm
NPONOPLMOHANBHOCTU MEXAY OJIUTENIbHOCTbIO YNPaBAAKOWMX UMNYNbCOB (BpemMs, Ha KoTopoe
3aMblKaeTca pene) U pasHocTblo Temnepatyp. OH mmeeT pasmepHocTb [cekyHaa/°C]. Ero
BE/IMYMHA — 3TO AAMTENbHOCTb MMMY/AbCa, KOTopada MNpennonoXKUTeNbHO Heobxoauma ans
M3MeHeHUA TemnepaTypbl Ha OAMH rpaayc.

Tpetnit napametp Kd — auddepeHumnanbHbin KO3GPUUMEHT. JNNTENBHOCTb YNPABAAOLMX
MMNYNbCOB AOJI)KHA 3aBMUCETb OT CKOPOCTM M3MEHEeHMA TemnepaTypbl C 0OpaTHbIM 3HAKOM,
4yTO6bl NPENATCTBOBATb PE3KMM M3IMEHEeHMAM TemnepaTypbl 06bekTa. Yem ObicTpee ocTbiBaeT
06beKT, Tem 60/blie NPUOOP OTKPbIBAeT 3aABUMKKY, YBeNMYMBaa nocTynaeHwe Tenna. U
HaobopoT, ecnn TemnepaTypa BO3pacTaeT CAMWKOM ObiCTpO, NPMBOP HayMHaeT NPUKPbLIBATb
3a4BMXKKY.  [AnddepeHumanbHbin  KoapduUMeHT 3adaéTca B CEKyHAax W ABAAeTcA
KO3 PpuumeHTOM

NPOMNOPLMOHANBHOCTM MeEXKAY CKOPOCTbIO WM3MEHEHWS TeMNepaTypbl U OXUAAEMO
BE/IMYMHOM KOMMNEHCALMM 3TOTO USMEHEHMUA.

ONnTenbHOCTb yNpaBAAOLWMX MMNYIbCOB BbluMcAAeTcA No dopmyne:

dT
Bpemsa umnynbca = Kp x [AT -Kd xg}

MapameTp OTKAMK — 3TO Bpems TEMNO0BOr0 OTK/JMKA CUCTEMbI. [TPOMENKYTOK BPEMEHMU
MeXAy YynpasAsfloWMMM UMNYAbCaMK ONpeaensaeTcs BpeMeHeM TeNN0BOro OTKAMKA CUCTEMBI.
Mo cyTn, 3TO BpEMEHHOW MHTEPBas, 33 KOTOPbIN U3MEHUTCA TeEMNepaTypa CUCTEMbI, BCeACcTBUE
M3MEHEHMUA MOJIOKEHMA 3a4BUXKKU. OTKAUK MOXKET OblTb onpefeneH 3KCNePUMEHTANIbHO U
[O/IKeH OblTb 3ag4aH Npu HacTpoke npubopa. MpeaycMoTpeHa BO3MOMKHOCTb OrpaHUYeHus
ANUTENBHOCTU YNPaBAAOLLMX MMNY/IbCOB ANA yYyeTa Nt0DTOB 3a4BUNKKMN.
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ABTOHacTpoiika NMUA 2.5

1.Bongute B pasgen.

2.3apaiTe yCTaBKy peryanpoBaHus, Npm KOTopon Bol cobmnpaeTtechb aKCnyaTMpoBaTb NeYb.

3.Y6eautecb, 4TO TemnepaTypa B Ne4Ymn HMXKe yCTaBKM He meHee yem Ha 10°C.

4.Bbibepute napameTp CTAPT 1 HaxkmuTe KHonky (.

Mpnbop HayHeT aBTOMATMYeCKYto HacTporky MU KoadpPuuMeHTOB. Pexknm HaCTPOMKM Ha
BCe 370 Bpema byaet 3abnoKknpoBaHo. BpemAa aBTOHACTPOMKM 3aBUCUT OT MHEPLIMOHHOCTU Neyn
N MOXKeT 3aHATb 40 100 mnHyT. HabntogaTb 32 NPOLLECCOM aBTOHACTPOMKM MOXKHO M3 OCHOBHOIO
pexuma. lMocne noaBneHUA HaanNUcKU «[OXKAUTECH...» HaxmuTe KHonky [1. B BepxHel yactu
3KpaHa MNOABMTCA MWTIAKOLWAA HaAMNUCb, YKA3blBAOWAA B NPOLUEHTAaX O BbIMNOJHEHMWN NpoLecca
aBTOHACTPOMKM.

AeTonacTrPomka MUA /3051}!3:%?26 i858 floxantecs
‘ ‘ 1 T OKOHYAaHMUA
SP= 98, 0°C :> 'R ::?» ABTOHACTPOMKH
CrapT SP= 94°C C MHA - ko39®.
MowyHoCcTL-100, 8%

Ecnn B npouecce HacTpoiKku npousowen cboit (Hanpumep, npnbop 6bin obecToueH), To
BblcBeYMBaeTcA coobuieHne 06 owmnbke.

Mpwn ycnewHoOm 3aBeplieHUM aBTOHACTpolkn N[ KoapdunumMeHTOB HOBble 3HaYeHuUA
K03¢PUUMEHTOB 3aHOCATCA B NaMATb Npmubopa.

Echn aBTOMaTMyecKana HaCTPOMKa He AAEeT KeslaeMoro KayecTBa peryaimpoBaHusa, nnbo
npmbop npekpawaeT ee M3-3a CAMWKOM BONbLIOro BpemeHu HacTponku, MU koadpPuumeHTbl
cnepyeT 3a4aTb BPYYHYt0 (CMOTpM Ha cante www.termodat.ru ctatbto «MeToabl HaxoXAeHUA
NMUA koapoduumeHToB»).

PyyHoe ynpaBneHue 2.6

Mpwu BXOA4e B 3TOT pasaen, Bbl ynpaBaseTe MOWHOCTbIO CaMM.

B 3Tom perMme MOXKHO HabnoaaTb Kak MNpuM U3MEHEHMU MOLLHOCTU, U3MeHseTca
n3mepsiemasn TemnepaTtypa. 3HaueHMe MOLLHOCTU YCTaHaBANBAETCA KHoMKamu V n A,

Mpu MWL perynMpoBaHMM MOLLHOCTb 33aJaeTCs B MPOLEHTAx, Npu ABYXMNO3ULMUOHHOM
pPerynupoBaHnn HarpesaTenb nMbo BKAOYEH, NMBO BbIKAOYEH (4a/HET), Npu ynpaBaeHUU
9NEKTPO3aABUKKOM NOAAOTCA MMMYbCbl OTKPLITUS UM 3aKPbITUA 3a4BUKKN.

53.1°C

BbIxog, 13 3TOro pasaena Bo3BpaLLaeT peXXMm aBTOMaTUYeCKOro peryanpoBaHusa.

O6pbiB gaTuMKa 2.7

MNpwn O6prBe Tepmonapbl NMaIn TepmomeTpa COMpoTUBAEHUA U KOPOTKOM 3aMblIKaHUU
TEPMOMETPaA conpoTmnBaeHnAa, No ymoad4aHuIo, I'IpM60p BbIK/TKOYAET HArpeBaTe/lb U BbIK/AKOYaAET
oxnagutenb. WMHorpga, ANA OTBETCTBEHHbIX TEXHONOTMYeCKMX npoueccoB, pPasymMmHO 3a4aTb
HEKOTOPYHO MOLWHOCTb Ha Harpesatese, nmbo Ha oxnagutene, He AONYCKaKOWYHO OCTbiBAHUA,
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NnMb0o Ype3MepHOro pasorpeBa YyCTaHOBKM.
JTa CTpaHWUA HeAOCTyrnHa Npu ynpaBaeHUM 3NeKTPOo3aaBUKKOW. Mpu obpbiBe AaTyMKa
[ABUXKEHUE 3a4BUKKM NpeKpaLlaeTcs.

MapameTpbl wara npor... 2.8

B Tabnuue 13 npeacTaBneHo onncaHMe HaCTPOMKM NapamMeTpPOoB Wara Nnporpammbl.

Tabnuua 13 —HacTpolika napameTpoB Liara nporpammei.

MapameTp 3HaueHue KommeHTapun
Mepexon Oa, Het Bo3MOXHOCTb nepexofa Ha cnegyoLwmn war nporpaMmmbl: Tuam=SP, Bpy4Hyto
BknioueH Mla, Het Bo3moxHOCTb BbibOpa COCTOsIHUSI BbIXOAa Ha JaHHOM Luare NporpaMmbi:

’

BKIMHOYNTb, BbIKITHOYUTb

YactHble, Max P B03MOXXHOCTb MCMNONb30BaHUS YHUKalbHbIX NapamMeTpoB OnA Bbl6paHHOF0

a, Het
Aa, wara nporpammsl: ML ko3hPULMEHTbI, MakcManbHas MOLLIHOCTb

MM koachcduu. fa, Het Bo3moxHocTb ucnons3oBaHus MU koadHUUNMEHTOB UK HET, B NYHKTE
’ «YactHble, Max P»

Harpes/
oxnaxgeHue

Bo3MoXXHOCTb Bblbopa NapameTpoB Lara Tuna Harpes/ oxnaxaeHue:
- U3MEHEHVe TeMnepaTypbl C 3a0aHHON CKOPOCTLIO
- UI3MEHEeHWe TemnepaTypbl 3a onpeaeneHHoe BpeMst

Bpewms,
CKOpOCTb

B pasgene «Pepaktop nporpamm» YCTaHAB/IMBAIOTCA OCHOBHDIE — pueppwmmpmm———
napameTpbl LWAroB Nporpammbl. YCNOoBMA Mepexoda C OAHOro LWara Ha H":“hﬁc%
Apyron Bcerga Tpcy = SP, T.e. npubop B KaxKAblh MOMEHT OTpaboTKm E:z Eg?ﬂczzu
NPOrpammbl PaccYUTbIBAET TemnepaTypy M MNPUHMMAET ee 33 3HayeHue
yCTaBKW. B gaHHOM cnyyae, MamepeHHaa TemnepaTypa MOXKEeT OTAMYaTbCA OT PACYETHOM Ha
HeKoTopylo BennuunHy. Ecnm Bam Heobxoanmmo nepenTun Ha cneayowmin War Nnporpammbl CTPOro
No AOCTUMKEHUIO 33ZaHHON TemnepaTypbl, HEO6XOAMMO MCMNO/Ib30BaTb YCNOBME Mepexosa Ha
cnepylowmn war nporpammsl Tusam = SP. BO3MOXKHO, TaKXe OCyLLecTBAATb Nepexos OT wara K
Lary Nnporpammbl MO Ha*KaTUO KHOMKM ONepaTopom, T.e. « BpyuHyto».

NN Ko3pdMUMEHTbI U MaKCMManbHaA MOLLHOCTb ANA BbIOPAHHOrO wWara, OT/InYHble OT

3a/aHHbIX B pa3gene «HacTpolika HarpesaTena», 3a4atoTca B NyHKTe «YacTHble, MaxP».

3.3 ABAPUMHAA CUTHANIU3ALMA

B aToM rnaBe paccmaTpuBaeTCcs HACTPOMKa Tpex npodunen aBapumMHOWM CUTHaANM3aALUW.
Mpepnonaraetca, 4To BCe OHWM ByaAyT Ha3HaYeHbl Ha pa3Hble BbiXxoAbl. [ANA KaxKA0M «aBapum»
yCTaHaB/MBaeTCA CBOA NpeaesibHas Temnepatypa (aBapuiHaAa ycTaBKa). Hanpumep, oawH
BbIXO4, C HAMMEHbLIEN YCTaBKOW, MOXKeT ObITb HACTpOeH Ha npegynpeanTesibHyH
CUTHaNM3aumio, BTOPOM — Ha nNpeaenbHO AONYCTUMYKO YCTaBKY, CUTHanusupywowyto o6
aBapPUMHOM CUTyaUMMn, a TPETUIM BbIXOA — C YCTAaBKOM, NpeBbIWaoWwen npeaenbHo 4oNycTUMyto,
MOXKET OTKAKUYUTb PeryampoBaHue. Mamn, Hanpumep, MOXHO HA3HAYUTb NPeaBaAPUTENbHYIO U
aBAPUMHYIO CUITHANM3ALMIO HA ABa BbIXO43, @ HA TPETUM — CMrHanu3aumio o6 oTKase AaTymka
(0bpbiB  Tepmonapbl, TepMOMETPa COMPOTMB/AEHUA, KOPOTKOE 3aMblKaHMe TepMoMeTpa
CONPOTUBNEHUSA) NAN 06 OKOHYAHUM NPOrPaMMbl PEFYINPOBAHMUS.

MepeBecTM BbIXOAbl B PEXMM aBapPUMHOM CUrHanmM3auum cnepyet B «Boixoapl», rnasa 1,
pasgen 2.

Mpu HacTynneHun nobor aBapunMHOM cMTyaumMmn 6yaet muratb OANHOYHbBIA MHAMKATOP, a
TaKKe B pexuMme BbiBoAa MWHPOPMaLUM «TEKCT» Ha Aucniee 6yaeT Muratb CTPOKa
«CurHanmnsauma».
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OAHOBPEMEHHO MOMKHO BblOpaTb TPU TUMNa aBapuu — OAMH NO TemnepaType, BTOPOM Mo

obpbIBY MOaTyMKa, TPeTUM — MO HE3aMKHYTOCTM KOHTypa peryauposaHua. ABapuMHas
CUrHaNAM3auuAa NnoAsBUTCA Npu Ntobom 13 3Tnx cobbITU.
CurHanmsauma 1 3.1

B Tabnuue 14 npeacTaBneHO onncaHMe HAaCTPOMKN aBapUIMHOM CUTHAIN3aLLUN.

Tabnuua 14 —HacTpovika aBapMnHON CUrHanNn3aumm.

MapameTp 3HauyeHue KommeHTapun
Twvn: Het ABapwus 1 He ncnonb3yeTcs
ABapus 1 perncTpmpyeTcs, ecrim M3aMepeHHoe 3HadeHne T Bhille YCTaBKU
Bonyck(+)
perynupoBaHma SP Ha BENWYUHY T amT.€. T>SP+T giam
Makcumym ABapM? 1 PerucTpupyeTcsi, eciiv N3MepeHHoe 3HaueHue T Bblle
aBapUNHOW YCTaBKU T giamT.€. T>T garm
ABapus 1 perncTpmpyeTcs, ecrim U3MepeHHoe 3HadeHne T HUXKe YCTaBKU
Bonyck(-)
perynupoBaHusa SP Ha BENUUUHY T amT.€. T<SP-T yarm
MuHIMYM ABapM? 1 PEerncTpupyeTcsi, ecni N3MepeHHoe 3HaueHue T HuXe
aBapUNHOWM YCTaBKU T ziamT.€. T<T garm
ABapus 1 perncTpmpyeTcs, ecnm n3aMepeHHoe 3HadeHre T BbIXOOMUT 3a
Tnanasox MPeAenbl 30HbI OKOMO yCTaBKM perynuposaHms SP. lLnpuHa 30HbI
onpenenseTca BENUYMHON aBapUNHON YCTaBKU T gigm, T.€. T>SP+ Tiam VNN
T<SP'Talarm
YctaBka R
CUrHanMaaumm O71-999,9 no 3000°C 3HayeHue ycTaBku curHanmaauvun Taparm
A Ot 0po25,°C ['McTepesnc nepeknodeHns aBapmMmnHoro Bbixoda

ABapuinHaa CUTHAZIU3AUMNA 2 1 CUTHANTU3ALIUA 3 HacTpanBakoTCA aHAaNOTMYHO.

Aon. curHannsauma

3.4

B Tabnuue 15 npeactaBneHO OMNUCaAHME HACTPOUKW AONOAHUTENIbHOM
CUTHaNU3aUMMN.

aBapUMNHOMN

Tabnuua 15 —HacTpovika [onoNnHUTENBHOW aBapuiHON CUrHanM3auumn.

BKIMOYEHUN nprbopa

MapameTp 3HauyeHue KommeHTapun
BnokupoBaHa Ja .
BriokvpoBKa asapui 1 ABapuiiHas curHanusaums 6nokMpyeTcs, ecnv npuy BKYeHUN npubopa
TemnepaTypa cpa3y OkasblBaeTCs B aBapunHoM 3oHe. CurHanusauus
no TemnepaType npu
Het cpaboTaeT npu NOBTOPHOM ronagaHun B 30Hy aBapumi

PunbTp

ot 1 pno 250 cek

CurHanusaums BknovaeTcs, ecnm aBapuda coxpaHaeTca B TedeHune
3aaHHOro BpemMmeHun

O6pbIB paTymKa Ha CurHanusaums obpbiBa gaT4ymka BKIOYeHa

Het CurHanusauusi obpbiBa gaTymka He UCMonb3yeTcs
O6pbIB KOHTYpa Oa CurHanusauusi no 06pbIBY KOHTYpa perynmpoBaHns BKINOYEHa

Het CurHanusauusi no o6pbIBY KOHTYpa perynmpoBaHns He UCMONb3yeTcs
Bbixon Bknoyatb Mpun HacTynneHMn asapum BbIXoq BKIIOYaeTcs

OTtkntovaTb Mpun HacTynneHMn asapum BbIXoq OTKOYaeTcs

Mpu Bblbope perkuma paboTbl aBapuMHOro Bbixoda, obpaTute
BHMMAHME, YTO TEPMUH «BbIXO4, BKAOYAeTCA» Ana pene obo3HavaerT, uto
Ha 0BMOTKY pene nogaétca Hanps)keHwe (napameTp «Bbixoa» paBeH
«BKKOYATb»). TakKum o06pasom, Npu aBapuMmM HOPMA/ZIbHO PA3OMKHYTble

EaorkuroeaHa: [B5a

PHARTF:  Scek
O&FLHE aaTHHES: HeT
O&FEHE HKOHTSEFa: la
Brixog: BrAawHaTe

KOHTaKTbl 3aMbIKalOTCA, HOPMa/IbHO 3aMKHYTble pa3MblKatoTcs.
MpM MCNONb30BaHUM peXMMa BbixoAa «OTKAKOYATb» Ha OBMOTKY pene cpasy nocne
BK/lOYEHUs Npubopa nodaétca HanpsakeHue. Mpy HaCTyNAEHUN YyCA0BMUA aBapUM — C KaTyLIKK
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pene HanpAxeHune cHMmaeTcA. [pn 3TOM HOPMANbHO PAa3OMKHYTble KOHTAaKTbl Pa3MbIKAOTCA,
HOPMaNbHO 3aMKHYTbI€ 3aMbIKatOTCA.

Ona Toro, 4ytobbl M3-3a CAyyYamHbIX OWMOOK M3MepeHUA, BbI3BAHHbIX, Hanpumep,
3/IEKTPOMArHUTHbIMK MOMExXamMn, He cpaboTana aBapuMHAA CUFHANAM3AUMA, MOXKHO BKAKOYUTb
3a4EpP)KKY U 334aTb ructepesnc asapuun. CUrHanmsauma BKAKOYUTCA, €CAM YCNOBME aBapuu
BbINO/IHAETCA B TeYEHUE 3a4aHHOrO NOAb30BaTE/IEM BPEMEHMN.

BNOKMpPOBKA CUrHanM3auMnm nNo M3MEPEHHOMY 3HAYEHWUID [AeUCTBYeT MNpu NepBoOMmM
BKAOYEHUM Npmnbopa, Korga TemnepaTypa MOXKeT Cpa3y OKa3aTbCA B aBaAPUMHOM 30HE.

JONONHUTENbHbIE HACTPOMKN aBaPUNHbIX curHanmsaumn 2 n 3«40MN.CUTHATU3ALIUA 2»
n «A4ON.CUTHANTU3ALUA 3» HacTpanBatoTCA aHANOTUYHO.

KoHTponb 1 06p. KOHTYpa 3.7

Echn B HacTpomkax nepsoro npoduaa aBapuMHOM CUrHanmsauum 3agaHo «O6pbis
KOHTypa: Ja», To byAeT ocyLecTBAATLCA KOHTPOIb HEMCNPABHOCTM KOHTYPa peryampoBaHums.

3Ta ¢yHKUMA npeAHa3HavyeHa ANA  KOHTPOAA  HEWCNPaBHOCTM BCEro  KOHTYpa
perynnpoBaHus — OT gaTynmKa TemnepaTypbl 40 HarpesaTena. MpuHUMN AEACTBMA OCHOBAH Ha
N3MEpPEHNM TEMJIOBOrO OTK/AMKA KOHTypa perynmposaHua. Ecam npubop BblaaeT KOMaHAy Ha
yBe/n4yeHne MOLLHOCTM Ha HarpeBaTesie, U3MepAeMas TemnepaTypa 4O/1XKHA NoBbIWaTbcA. Ecam
0XMAAEMOro MNOBbIWEHMA TemnepaTypbl HET, 3HAYWUT, KOHTYP pPEeryinpoBaHUA HapyLleH.
MPUYMHBI HapylweHUA KOHTypa MOryT ObiTb pa3HbiMM, HAaNPUMepP: KOPOTKOE 3aMblKaHMe B
TepMonape WKW YOAMHUTENbHbIX NPOBOAAX, AATYMK TemnepaTypbl HE HAXOAMTCA B Neyu, He
paboTtaeT Bbixoa npubopa, HeMCNpaBeH CUNOBOM TUPUCTOPHbIN BNOK MAKM NycKaTenb, 06pbIB
noABOAALLMX CUMOBbLIX MNPOBOAOB, HeUCNpaBeH HarpeBaTenb. lpubop He MoOXKeT yKasaTb
NPUYMNHY, HO MOXKET BblAaTb aBaPUMAHbBIN CUTHAN HA AONONHUTENbHbIN BbIXOA.

XapaKTtepHoe Bpema onpegeneHMa Npubopom HEUCNPaBHOCTUM KOHTypa MOXKeT ObITb
33,3aHO NO/Ib30BATE/IEM.

Echv 3agaH aBTOMATUUYECKUA KOHTPO/Ib HE3aMKHYTOCTM KOHTYypa, TO W3MeEHeHue
M3MEPEHHOTO 3HAYeHMA W BpPeMs, 3a KOTOpoe 3TO0 W3MeHeHWe npowusowsno, bepyTca
aBTOMATUYECKMU, UCXO4A U3 HACTPOEK PerynpoBaHums.

MOHO 3aaTb PYYHOM PEXMM KOHTPOAS HE3AMKHYTOCTU KOHTypa. Torga Heob6xoanmmo
334aTb «Bpemsa» (Bpema OTK/AMKA), 33 KOTOPOE U3MEPEHHAA TeMnepaTypa A0/KHA U3MEHUTLCA
Ha 3a4aHHYI0 BeNMYUHY «A». [JaHHble BeANYMHbI MOTYT OblTb HalAEeHbl 3KCNEePUMEHTANbHO.
Ecnm nponcxogAaTt noxHble cpabaTbiBaHMA, BPEMA CneayeT YBENNYUTD.

B Tabaunue 16 npeactaBneHo onncaHMe HAaCTPOMKN KOHTPOIA 06pbiBa KOHTYpa.
Tabnvua 16 —HacTporika KoHTponsi o6pbiBa KOHTYpa.

MapameTp 3HauyeHue KommeHTapun
Bpemsa oTknuka oT 1 cekyHabl Ao 100 MUHYT Bpems oTknuka KOHTYpa perynupoBaHus
U3meHeHune Temnepatypbl (A) ot 0,1 o 1000°C BenuunHa nameHeHusa no temnepaType

B OCHOBHOM peXume WHAMKAUMM «TEKCT» CTpoKa «!O6pbiB KOHTYpa» MUraet npwu
cpabaTbiBaHUM CUrHAAM3ALUM O HEUCMPABHOCTU KOHTYypa pPeryinpoBaHMA He3aBUCMMO OT
BbI6OpPa aBapMIMHOIo BbIX0Aa.

HacTpolika napameTpoB KOHTPOS HE3AMKHYTOCTM KOHTYpa peryamposanma «KOHTPOJ1b
2 OBP. KOHT.» n «KKOHTPO/1b 3 OBP. KOHT.» HacTpanBatoTCA aHA/IOrMMYHO.
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3.4 USMEPEHUE

PaspeweHue t° 4.1

B Tabnuue 17 npeAcTaBNeHO ONMCaHWE HACTPOMKM paspelleHua U oTobparkeHun
N3MepeHHOM TeMnepaTypbl U YCTaBKWU perynmMpoBaHma Ha gucnnee npubopa.

Tabnuua 17 —HacTporika paspelieHus t°.

MapameTp 3HauyeHue KommeHTapun
PaspelueHue 1°C PaspelweHue 1°C
0,1°C PaspewweHnue 0,1°C

Bbibop paspelleHns BAMAET TONbKO Ha OTOOparkeHWe W3MepeHHOM TemnepaTypbl.
BHyTpeHHee pa3pelleHne aHanoro-umpposoro npeobpasoBaHMsA BCEraa BbICOKOE.

Macwrabupyemblit aTumK 4.2

Mpy NOAKNOYEHUM AATYMKOB C BbIXOLOM MO TOKY WM MO HaNPAMKEHU0 Npubop moxket
nepecymTaTb 3HAaYEHME HaAMPAMKEHMA Ha BXOAE B 3HAaYEHME U3IMepAEeMOMr BennUMHbl. Nepecyér
(MacwTabupoBaHMe) nNpPomM3BOAMTCA MO JIMHEMHOW, KBAZPATUYHOW  3aBUCMMOCTU UK
3aBUCUMOCTM C U3BNEYEHNEM KBALPATHOrO KOPHA AN1A BX04a. JIMHUA 3a43ETCA ABYMA TOYKAMMU.

JaTynKn ¢ yHUPMUMPOBAHHBIM TOKOBbIM BbiXxoaom 4...20 MA NOAKNOYAOTCA K BXOAy
npmubopa yepes WwyHT 2 OMm.

Ecnun Bbl nonb3yeTecb M3MepUTeIbHbIM BXOAOM, HaCTPOMB €ro Kak maclwtabupyemolin, TO
BblOpaB 3TOT NYHKT, Bbl NOMNaAaeTe B NOAMEHIO:

B napametpe «UHAMKauuA» 3adaeTcA NO3MUMA AECATUYHOM TOYKM U efUHULbI
n3MepeHms.

C nomouwpbk pJaHHOM GyHKUMKM npubopa MOXKHO CKOHOUrypupoBaTb npubop Kak
BO/NIbTMETP, aMnepmeTp, pacxogomep u ap. EanHnubl namepeHua BblbMpaoTCa U3 creayowmx
AOCTYMHbIX 3HaUeHU:%, A, MA, B, MB, TOHH/Y, M>/4, Krc/m>, Krc/cm®, MM.pT.CT., MM.BOA.CT, aTMm,
KMa, MNa.

Ha pucyHke 5 npeacTtaBneHbl rpaduku NMHENHOM, KBAAPATUYHOM 33aBUCMMOCTU WU
3aBUCUMOCTM C M3BNEYEHNEM KBALPATHOrO KOPHA AN1A BXOA4a.

e . | loKa3aHus
MokasaHua MokazaHun npuGopa
npubopa npubopa

Bropas

('

-
= U _ |': E BTOpaﬂ‘
TouKa

Mepsasn Mepsas 7 & e S e s

] ] : " [ TOYKa : " ]
[ [ DR : | 5 ]| U_k ffee "MNepeas
: TOYKa
s > ' > ‘

] pu( BxopnHoit [ [N R o et [N e
"t ] l.:l Jal L BxogHon o i BxoaHoi
curHan curHan curHan

PucyHok 5 —paguxu nuneliHol, kKeadpamuyHol 3a8UCUMOCMU UAU 3d8UCUMOCMU C U38/e4eHUeM K8aAOpPamHo2o
KOpHSA 0014 8x004a
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B tabnnue 18 npeacrtaBneHo onucaHue rpynnbl NapameTpPoB HACTPOMKKM npubopa npwu
MCcnos1b3oBaHUN AaTYNKOB C MaCLLITa6I/1pyeMOI71 MH,D,MKaLI,MeIZ
Tabnuua 18 —HacTporika macluTabnpoBaHUst HOUKaLMN.
MapameTp 3HauyeHue KommeHTapun
MNMepBas Touka U ot -10 mB go 80 mB HanpshkeHue
T 0T -999.9°C no1000°C Temnepatypa
BTopas Touka U Ot -10 mB oo 80 mB HanpshkeHue
T 0T -999.9°C no 1000°C Temnepatypa
YpoBeHb 06pbIBa U ot 0 mB go 25.5 B HanpshkeHue
Uuaunkaumn %, A, ™MA, B, wmB, | 0.0001
TOHH/M, MMy, krc/m®, | 0.001
KFC/CM3, MM.pPT.CT., 0.01 EpMHMLLa n3mepeHusd
Mm.Bog.cT, aTtm, klla, | 0.1
Ma. 1
KomneHcayua xonoaHoro cnas 4.3

B Tabnuue 19 npeacTaBNeHO OMNMCAHME HACTPOMKM KOMMEHcaUuMW TemnepaTypbl

XxonoaHoro cnasA.
Tabnuua 19 —HacTpoiika komneHcauum TemnepaTypbl XONO4HOro cnas

MapameTp 3HaueHue | KommeHTapumu

KomneHcauus Temneparypbl PyyHas Py4yHas ycTaHOBKa TeMnepaTypbl XONoAHOro cnas

XoJiogHoro cnas repMmonapbi ABTO ABTOMaTMYeckasi KoMneHcaums TemMnepartypbl XOrnogHoro cnas

Het KomneHcauusa oTknoyeHa
T TemnepaTypa XxonogHoro ot -5°C po o
cnas 40°C TemnepaTypa X0No4HOro cnas npu py4YHom yCTaHOBKE

Mpu wun3mepeHMn TemnepaTypsbl
YyYMTbIiBAET TemnepaTypy XON04HOro cras.

KomneHcaumio TemnepaTypbl XO/NOAHOrO CrnaA HeobXoAMMO OTKAYUTL Ha Bpems
npoBegeHnA MeTPONOrnvyeckom nosepku. [pu 3TOM TemnepaTtypa XOJIOAHOro cnas
npuHumaetca 3a 0°C.

B HeKOTOpbIX C/Ay4asx 3HayeHMe TemnepaTypbl XON04HOro cnaa Tpebyetca 3apasaTb
BPYYHYIO, HANpMMep, Korga Xono04Hble Crnan NOMELLEHbl B Cpeay C U3BECTHOW TemnepaTypou.
310 MmoxeT 6biTb Tatowmin neg (0°C) mam KonopKa XoNogHbIX cnaes, TemnepaTypa KOTOPOW
KOHTponupyeTcA. B 3atom cnyyae cneapyet BblbpaTb peXMm pPyvyHOM YCTAaHOBKM W 33a4aTb
TemnepaTtypy XoN104HOro cnas.

C nomouwpro TEepmonapsbl I'Ipl/l60p dBTOMaTU4YECKHU

Uundposoit punbrp t° 4.4

B Tabaunue 20 npeacTaBNeHO ONMCAHME HACTPOMKKU LMPpoBoro puabTpa.
Tabnuua 20 —HacTporika umdposoro punbTpa.

MapameTp 3HauyeHue KommeHTapun
duneTpaums Het Lindposon (punbTp M3MEPEHUN OTKINIOYEH
| PunbTPyOTCA OOUHOYHBIE «BbIOPOCHI» U3MEPEHHbBIX 3HAYEHU,
BO3HMKaOLLME B pesyribTaTe 3NeKTPOMarHUTHbIX NOMeEX
I Tekywm 3HadeHnem n3aMepeHHon BenudnHel bepetca cpegHee
3Ha4yeHve 3a 3afaHHoe BpeMs
Fmy6uHa 1 10 Bpemsa dpunbtpaumun. 3agaetcs NpUBIMKEHHO, cYUTas OOUH LUK
Bpems dunbTpaumu oT 1 A0 TUceKyHA n3mepeHni paesHoiM 0,5 cekyHa

Mpubop ocHaweH undppoBbiM GUABTPOM ANA YMEHbWEHUs OWMBOK U3IMepeHus,
BbI3BAHHbIX WUHAYCTPUA/bHbIMKU NOoMexaMn. PUNbTP CHUXKAET CKOPOCTb OTK/MKa npubopa Ha
N3MEHeHMe TemnepaTypbl.
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MonpaBKa nsmepeHumn 4.5

B Tabnuue 21 npeacTaBneHO ONMCcaHME HAaCTPOMKKN MNOMPABKU K USMEPEHUAM.

Tabnuua 21 —HacTporika nonpaBku1 U3MepeHuns.

MapameTp 3HauyeHue KommeHTapun

KoadbcpuuumeHT a ot -99,9°C no 300°C CoBur xapakTepucTukn B rpagycax

KoadhcdbumumenT b o -0.999 70 0.999 KoadppumumeHT, 3agaroLuin nonpasKy K HAKNOHY rpagyMpoBOYHON
XapaKTepUCTUKK

PyHKUMA BBEAEHMA MNOMPaBKM K MamepeHuam. Hanpumep, No TeXHUYECKUM MPUYMHAM
AATYNK TemnepaTypbl He MOKeT ObiTb YCTaHOBAEH B 33aZaHHOM TOYKe, a npeaBapuTenbHble
N3MepeHna NoKasaau, YTo B TOM TOUKe, rae AATYMK YCTAHOBNEH, TeEMMepaTypa OTNIMYAEeTCA Ha
50°C. JT1a ¢yHKUMA no3BonAeT BBOAWUTb NonNpaBKky Buaa: T =Tusm+a+b-Tusm, rpeT—
MHAMUMPYEMOE M3MEPEHHOE 3HayeHue, TudmM—M3mepeHHoe NpuMbopom 3HaveHWe, a — CABUT
XapaKTEPUCTMKM B eauHMUAX M3mepeHusa, b—koadpoduumeHT, 3agal0Wwmin nonpasky K HAKNOHY
rPaflyMpoBOYHOM XapakTepuctnkm (Hanpumep, b=0,002 cooTBeTCTBYET NONpaBKe B 2 rpagyca Ha
Kaxkable 1000 rpagycoB U3MepeHHOM TemnepaTypsbl).

Pexxum noacrtponikm Ro 4.6

ITOT pa3aen HyXeH B TOM Cny4yae, ecu Bbl NOAKAOYMAN TEPMOMETP CONPOTUBAEHUA U HE
3HaeTe ero conpoTtusaeHne npu 0°C, nomecTuTe TepMOMETP COMPOTUBIEHUS B cpeay,
TemnepaTtypa KOTOPOW MU3MEpPAETCs TepMOMETPOM. M3MeHAa KHOMKamMM vV U A 3HauyeHue
COMPOTUBAEHUA, [A06enTecb NPaBWUAbHbLIX MOKA3aHWUM TemnepaTypbl COBMaZaloWwmx C
TEPMOMETPOM.

3.5 TAMMEP

Tanumep 5.1

DOYHKUMA «TalMep» CNYKUT ANA peannsaumm Tanmepa obpaTtHoro otcyeTa. Mo McteyeHUn
BpemeHu cpabaTtbiBaeT BblOpaHHbIA Nosb3oBaTenem Bbixod. Bpemsa oTcyeta Tanmepa
yCTaHaBAMBaeTCA Nonb3oBaTtesieM. B Tabnuvue 22 npeacTaBieHO OnNUcaHWe HacTPOMKK Taimepa.

Tabnuua 22 —HacTpovika Tanmepa.

MapameTp 3HauyeHue KommeHTapun
Tun Het Tanmep He ncnonb3yeTcs
Twn Tarimepa PyuHol 3anyck TanmMepa Bpy4dHyt0. [10 OKOHYaHUM OTCYETa BKIMIOUYUTCH BbIXOA
Tanmepa
ABTO ABTOMATU4ECKUIA 3anycK Tarimepa no AOCTVKEHUM YCTABKN PErynIMpOBaHNSs.
Mo OKOHYaHWKM OTCYEeTa BKIIOYUTCH BbIXOA TanMepa
ABTO - GTON ABTOMATUYECKUIA 3arycK Tarimepa rno JOCTMXKEHUN YCTaBKu perynmpoBaHus.
Mo OKOHYaHWKM OTCYeTa perynMpoBaHne OCTaHOBUTCS.
Bpewms ot 0 go 96 vac. Bpemsi obpaTHOro otcyeTta Tanmepa
o
ﬁT o or 00 C no Tanmep 3anycTuTcs, He JoCTUras yctaBku Ha BenuyuHy nopora AT
opor 3anycka Taimepa 200°C
Bbixop BkntoyaTb Mo okoHYaHWK oTcYeTa BbIXO BKKOYAeTCH
Pexum paboTbl BbIxoga
. OTkntovatb BbIxog oTKNoYaeTcs No UCTEYEHUN BPEMEHU
Ans TanMepa
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Kak pabotatb ¢ Taiimepom

B paspene «Tamep» Bblbepute pexkmm paboTbl Tanmepa. Bbixoa Tarimepa, KOTOPbIN
cpaboTaeT No OKOHYaHWUIO OTCYETa, yCTaHaBAMBaeTcA B [nase 1, Pasaene 2. MNpu HeobxoanMmocTu
HaCTPOIiTe OCTa/ibHble MapaMeTpbl. BepHUTECb B OCHOBHOM pexum paboTbl.

3anyck Taimepa BpPY4HyIO

B ocHOBHOM pexknme paboTbl, HaXXMUTE KHOMKY O ansa Toro, 4tobbl 3anycTnTb Tamep. B
BEPXHEM TMOJie 3KpaHa oTobpasuTcA Bpems TallMepa W HayHeTcs oTcyeT BpemeHu. [o
OKOHYaHWM oTcyeTa cpaboTaeT BblOPaHHbIA Bbixod. [OnAa Toro, YTobbl BbIKAOYUTL TauMep U
BbIXO/, TaMMepa, Ha*KMUTe KHOMKY O.

ABTOMATUUYECKUI 3anyCcK Tanmepa

HaxXmuTe KHOMKy O ans Toro, 4Tobbl aKTMBUMPOBATb TaMMep. B BepxHeEN CTpoUKe 3KpaHa
nosBUTCA Bpems obpaTHOro oTcyeTa Talimepa U CTpenika BBepx/BHU3. CTpenKkok yKasbiBaeTca
CBEPXY UM CHU3Y AO0NKHO NOAONTU U3MEPEHHOE 3HAUYEHME K YCTaBKe PeryimpoBaHus.

- =

Bpewms Tanimepa TEOMOAAT
[F11 01:05:20 16.02.12
11:09:45
105
P1
P2
SP= 100°C
MouHocTb 70%
9 6] [

PucyHok 6 — BHewHuli s8ud npubopa ¢ 8KAOYEHHbIM malmepom

Koraa temnepaTypa AOCTUTHET YCTaBKW, HayHeTcAa oTcyeT BpemeHW. 1o OKOoHYaHuM
oTcyeTa cpaboTaeT BbIOPaHHbIN BbixoA. [AnA TOro 4ToObl BbIK/IHOUYMTL TAUMEP U BbIXO4, TalkMepa,
Ha*XMUTE KHOMKY O.

3.6 YNPABJ/IEHUE 3/IEKTPO3AIBUKKON

Tepmopat-16E6 MoOXKeT WMCnonb3oBaTbCA A/1A YNPaBAEHUA 3INEKTPO3aABMMKKOM MO
TPEXMNO3MLMOHHOMY 3aKOHY peryampoBaHuA. PerynmpoBaHume TaKoro Tuna Npou3BOAMTCA C
NOMOLLbIO ABYX pene.

OpHo pene (Bbixod P1l) 3amblKaeT uUenb NUTAHUA 3MEKTPOABMraTens, OTBEYalowylo 3a
OTKPbITME 334BUKKU. OTKPbITUE 3a4BUXKKM YBEIMYMBAET NOTOK TEMNJIOHOCUTENA, YTO BAEYeT 3a
coboit yBenuueHne Temnepatypbl. Opyroe pene (Bbixod P2) 3amblkaeT uenb NUTaHUSA
3N1eKTpoABUraTensa, OTBEYaloWy 32 3aKpbiTMe  334BUXKKW. ITO  YMeHblUaeT MOoTOK
TENJIOHOCUTENA M MNOHMXKAET TemnepaTtypy. BrkawoumTte Tpexno3nunMoHHOEe peryampoBaHue B
lnaBe 6, Pasgen 1.
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Tpexno3nunoHHoOe peryanpoBaHue 6.1

B Tabnuue 23 npeacTaBneHo onncaHMe HaCTPOMKM TPEXMO3ULMOHHOIO PeryanpoBaHms.

Tabnuua 23 —HacTporika Tpexno3munMoHHOro perynupoBaHus.

3Ha4yeHue KommeHTapuu
Aa TpexnosnuUMoHHOE perynMpoBaHue Mcnonb3yeTcs
Het TpexnosnumnmoHHoe perynmpoBaHue He UCNosb3yeTcs

B ocHOBHOM pexume paboTbl BMECTO BbIBOAMMOIO 3HAYEHUs MOLLHOCTU bOyaer
oTOOpa)kaTbCA  MPOLLECC  YNpPaBAEHUS  3/IEKTPO3aABUMKKOM:  «3aKPbITUE»,  KOTKPbITUEY,
«o¥XunpgaHue». To ectb Npubop NM6O 3aKpbiBaeT, MO0 OTKPbIBAET 3aC/NIOHKY, MO0 HaxoaUTCS B
peXMMme OXKMAaHUA.

3.7 ANCKPETHbIN BXOA,

DWCKpeTHbIN BXOA, 7.1

B Tabnnue 24 npeacTaBneHO onMcaHMe HaCTPOMKM AUCKPETHOrO BXoAa.

Tabnuua 24 —HacTpoiika QUCKPETHOro BXoaa.

3HavyeHue KommeHTapuu

Het [WCKpeTHLIN BXOA HE UCMOonb3yeTcs

KHonka: ctapTt 3anyck perynmpoBaHusi BHELLHEN KHOMKON

Kronia: 3anyck/ocTaHOBKa perynmpoBaHns BHELUHEN KHOMKON
ctapt/cTon

Tymbriep: 3anyck/ocTaHOBKa perynmpoBaHns BHELWHUM Tymbrnepom
ctapt/cTon

Tymbriep: 3anyck/pexum naysbl perynmpoBaHns BHELLHUM TymOGrepomM
crapt/nay3sa

,ﬂ,MCKpE‘THbIﬁ BXOoA4 UCNoJib3yeTCcA ANA NOAKNKOYEHNA BHELIHEN KHOMKN 1N TyN\6nepa.
Bbl6epMTe noagxknto4vyaemoe yCTpOﬁCTBO M ero HadHa4vyeHue.

3.8 AHAJIOTOBbIN BbIXOA,

AHanorosbi BXOA, 8.1

AHaNoroBbIN BbIXOA MOXET paboTaTb B perkUme ynpaBieHUs MOLLHOCTbIO HarpeBaTens
UK oxnaauTens (perynupyeT TemnepaTypy) Uam Kak npeobpasoBaTesib TEKYLEN TeEMNepaTypbl
B TOK (TpaHCc/AMpyeT TemnepaTypy).

B pasgene Bbixoabl Bbibepute pexkmm paboTbl aHAaNOroBOro BbiXxoA4a.

Echn BbibpaHbl ynpaBneHWe HarpeBaTenem WAW oOxlagutenem, TO HeobxoaAumo
YCTaHOBUTb AMANA30HbI TOKA. TOK NPONOpPLMUOHANEH MOLHOCTU, NOA3aBAaeMOM Ha HarpesaTesb
nnn oxnagutenns. MNpu aTOM MCNONb3YyeTCA WeCTb AMana3oHoB ToKa 4-20mA, 20-4mA, 0-20MmA,
20-0mA, 0-5mA, 5-0mA.

Mpu BblbOpe pexmma TPaHCAAUMM TemnepaTypbl HeobXxoAMMO 3aaaTb ABa 3HaYeHUA
TemnepaTtypbl N COOTBETCTBYOLWME UM 3HAUYEHMA TOKA. ocsie yCTaHOBKM 3TUX 3Ha4YeHuU paboTa
aHanoroBoro BbIxoga obecneynt OAHO3HAYHOE JIMHEWHOe npeobpa3oBaHMe TeKywen
TemnepaTypbl B TOK AN1A BCEro ANMana3oHa n3mepaemMbiX TeEMnepaTyp.

B Ttabnuue 25 npeactaBneHO ONMCaHME HACTPOMKM aHANOroOBOrO BbIXOAAd B peXume
paboTbl HarpeBaTenb UM OXNaauTEND.
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Tabnuua 25 — Hactpoiika aHanoroeoro Bbixoga. Pexum paboTel HarpeBaTb UM OXNaguTenb.

Pexum pabotbl | lnanasoH Toka KommeHTapun

020w 20 i motuiocrs 100%

orenen |4 zown s oo o0
0.5 MA S - Moot 100%
20..0 wA 0 wh- wouocrs T00%
20..4 w1 e
5 0MA 5 MA- mowHocTb 0%

0 MA- mowHocTb 100%

B Ta6/mu,e 26 npeagcraBaeHo oOnumcaHume HaCTpOﬁKM dHaNorosoro Bbixoda B

TPAHCAMPYIOLWEM peXnme.
Tabnvua 26 — HacTtpoika aHanoroBoro Bbixoga. Pexum paboTbl TpaHCIMPYOLLNNA.

MapameTtp | 3HauyeHue KommeHTapun
MepBas To4yka T ot -273°C po 2500°C Temnepartypa

1 ot 0.00 go 24 A TOK
Btopas Touka T ot -273°C po 2500°C Temnepartypa

1 ot 0.00 oo 24mA TOK
YpoBeHb 06pbiBa | ot 0 go 24 mA TOK

3.9 IATA. BPEMA

Yacbl n KaneHpaapb 9.1

B Tabanue 27 npeacTaBNeHO ONMCAHME HACTPOMKN AaTbl U BPEMEHMU.
Tabnuua 27 —HacTpolika gatbl 1 BpEMEHM.

MapameTp 3HauyeHue KommeHTapun
lNog o 2099 lNog
Mecsuy, AHBapb-
)J,ekagpb Mecau
DeHb OT11 po 31 [eHb
Yachbl OT10p023 Yacel
MuHyTbI Ot 0 go 59 MuHyTbI
INeTtHee/3anmHee Bpems [a ABTOMaTMYECKUI NEPEXO] Ha NeTHee/3uMHee BpeMst
Het Mepexop Ha neTHee/3nMHee BPEMS HE OCYLLECTBNSAETCH
MopcTponka YacoB ot -511 go 512 Koppekuus xoga vacos (npumepHo- 300 eg.= 1 cekyHae 3a 12 cyTok)

YcTaHOBUTE 4aTy U BpemMs g5 NpaBuMAbHOMN paboTbl apxmBa.

3.10 APXMB

MepuoAabl apxusa 10.1

YcTaHOBUTE MNEPUMOAMYHOCTb 3anucu B apxuB. [lepuog 3anuMcu moxKeT bbiTb 3agaH B
npegenax ot 1 cekyHabl 4o 1 yaca.

Bpema HenpepbIBHOM 3anNMcK B apXMB 3aBUCUT OT Nepuoga 3anmcu U CocTaBasAeT:

JaHHble B apxuBe 06pa3yloT KonbueBon bydep, TO ecTb AaHHble 3aMO/IHAKOT apXmB OT
Hayasa A0 KOHUQA, a Noc/e 3an0/IHEHMA apXMBa BHOBb 3aMMUCbIBAOTCA CHavana, CTUpas cTapble.
Takum obpasom, B npmbope Bce Bpems umeetca MHPopmaumsa no rpapuky TemnepaTypbl 3a
nocaegHui Nepmos BpEMEHMU.

ABapuMHbIN Nepunog, ycTaHaBAMBaEeT NePUOANYHOCTb 3aNMUCU B apPXUB NpU aBapuu ntoboro
TMNa.
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KoHdurypauymua apxusa 10.2

Momnumo mamepeHHoro 3HayeHus (T) B apxMB MOMKHO 3anucCbiBaTb TeKyllee 3HayeHue
yCcTaBKM perynnposBaHua (SP) 1 3HauyeHue BbiBOAMMON mouwHocTu (P). MepnoanyHocTb y BCex
BEMYMH — OfHA M Ta Xe. Ho ¢ yBennyeHnem pasmepa apxMBHOWM 3aMMCU €MKOCTb apXMBa
yMeHbLluMTCA. T.e. ecn 3anncbiBaTb B apXMB BCE TPU BENINMYUHbI, TO Hanbobluee YNCNOo 3anucei
B apxuse coctaBuT okono 300 maH. B atom pasgene HeobxoaAuMmo 3agaTb NapameTpbl ANs
3anuncu B apxme. B Tabanue 28 npeactaBNeHO OnMcaHMe HaCTPOMKM KOHPUIrypaLuum apxusa.

Tabnuua 28 —HacTpolika koHdurypaumm apxusa.

MapameTp KommeHTapun

T Temnepartypa

T,SP TemnepaTypa u ycrtaeka

T,SP,P TemnepaTtypa, ycTaBka M MOLLHOCTb

Kak npocmoTpetb apxuB Ha gucnaee npubopa

BepHutecb B OCHOBHOM pexum paboTbl npubopa. Ybeautecb, 4YTO BblOpaH peXxum
«rpaduk». KHonkamu V n A gurante rpaduK no ocn BpemMeHu A0 HyXHoh aatbl. Obpatute
BHMMaHWe, AaHHble U3 apXMBa MOMKHO TO/IbKO NPOCMATPUBATb, USMEHUTb NX HEBO3MOMKHO.

USB- HakonuTenb 10.3

Kak coxpaHutb apxus Ha USB-flash HocuTenb
BctaebTte B USB-nopt USB-flash Hocutenb. MeHIO CKauMBaHMA apxvMBa NOABMUTCA
aBTOMATUYECKM.

BHumaHue! He cnedyem noOKawyams K npubopy 4vepe3 USB-nopm aKmueHebie
ycmpolicmea (Hanpumep, Komnbtomep, menegoH), 4mobbl u3bexcameo
nosaoOMKU npubopa unu aKMuUBHO20 ycmpolcmaa.

B MeHI CcKauMmBaHMA apxmMBa e€CTb BO3MOMKHOCTb MPUCBOEHUA YHWMKANBbHOIO HOMepa
npubopy, Ana naeHTMGMKauum ¢armnoB apxmea, CKavaHHbIXx ¢ Npubopa. MNocne cKaumBaHMA
apxvmBa B KOpHeBoMm KaTanore USB-flash Hocutena noasutca nanka TERMODAT. BHyTpu Heé
byaeT HaxoguTbCcA nanka ¢ umeHem 16E_XXX (roe X - yHUKanbHbIM HOMep npubopa), B 3TOM
nanke 6yaeT KaTasor, MMA KOTOPOro COOTBETCTBYET BPEMEHW CKauMBaHMA apxuBa. B atom
KaTanore 6yayT XpaHUTbCA AaHHbIE, CKaYaHHble 13 npubopa.

Mpumep: MonHbIM NYyTb A0 $panna, ckayaHHoro 20.06.2019 r. u3 npubopa ¢ yHUKaNbHbIM

Homepom 2, byaet sbirnagets -TERMODAT/16E_002/20190620/T001.TDA.

B tabnnue 29 npeacTtaBneHO OMMCaHME HACTPOMKM CKaumBaHMA apxmBa Ha USB-flash
HOCUTENb.

Tabnuua 29—HacTtpoiika ckaumBaHus apxmsa Ha USB-flash HocuTenb.

MapameTp KommeHTapuu

Ckayatb YacTb apxuBa | CkaymBaeTcs apXuMB C yKa3aHHOM AaTbl MO yKa3aHHYo AaTty

CkayaTb BeCb apxuB Cka4ymBaeTcs BCS HaKONMeHHas nHgopmaums

Tun canna Tun apxusHoro danna (*.TDA, *.CSV, *.TXT, *.TDB)

YHUKanbHbIA HOMep HeobxoguMo 3agaTb Kagomy npubopy YHUKanbHbI HOMep And  uaeHTUdukaumum
CKayMBaHUSA OaHHbIX
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B Tabnumue 30 npeacTaBneHo onucaHue TMNoB GanioB A58 CKAaYMBaAHMA apXMBa.

Tabnuua 30 — Tunbl hannos.

Twun cdanna KommeHTapuu
TXT O6bIYHbIV TEKCTOBBIN hann
CsV dann ana obpaboTku B npunoxeHun MicrosoftExcel
TDA, TDB ®avin gna o6paboTku B npunoxernmn TermodatNet
3.11 TPA®UK
Mpaduk 11.1
B Ta6/mu,e 31 npeacraBaeHo onucaHue HaCTpOﬁKM OTO6pa>KEHI/1FI I'paCI)MI-(a Ha 3KpaHe
npubopa.
Tabnuvua 31 — HacTtporka oTobpaxeHust rpadmka Ha akpaHe npubopa.
MapameTp 3HauyeHue KommeHTapun
HawnTtu Ha rpacuke [aTta Bbi6op Heobxoamumon gathl
Bpems BbiGop Heobxoanmoro BpeMeHu
Hantn 3anyck novcka

BpemeHHOe OKHO

oT 5 MuH go 240 yacos

LUMpMHa OKHa Fpa(bMKa Nno OoCu AgaTtbl N BpEMEHU

BpemeHHOM caBur

oT 5 MuH go 240 yacos

BpemeHHoW nHTepBan, Ha KOTopbI rpaduk coBUraeTcs BNpaso 1
BNEBO NMPU HaXKaTUM Ha KHOMKK v U A

Ocb Y

ABTO, ["paHuLbl

HacTpowika rpaHuy ocn Y: ABTOMaTtU4ECKN U BPYYHYHO

Bupg

["Opu30oHTanbHbIN,
BepTukanbHbIn

Bug rpachuka

CeTtka HaHeceHue ceTkn Ha rpaduk

Hapnucu HaHeceHuve Hagnucen Ha rpaduk
BosspalueHue yepe3 15 | g5 ABTOMaTMYECKOE BO3BPALLEHNE NPOCMOTPA K TEKYLLEMY 3HAYEHNIO
ceK

HeT

Bbibepute napameTpbl 0TOOparkeHMs rpadumKa Ha aKpaHe npubopa.

3.12 CETEBbIE HACTPOMKW NPUBOPA

RS - 485 12.1

B Tabnumue 32 npeacTaBieHO ONMcaHMe HAaCTPOMKM OCHOBHbIX NapameTpoB UHTepdeica.

Tabnuvua 32—HacTtpolika OCHOBHbIX NapamMeTpoB uHTepderica npubopa.

MapameTp 3HaueHusn KommeHTapun
Apnpec Ot 1 g0 255 CeTeBoln agpec npubopa
CkopocTb Ot 9600 go 115200 CkopocTb 0bmeHa nHopmaumein no RS485. 3agaetcs B 6ut/cek
MpoTokon Modbus-ASCII MpoTokon obmeHa ModbusASCI|
Modbus-RTU MpoTokon obmeHa Modbus RTU

B Tabnunue 33 npeacTaBNeHO OMMCaHWE HACTPOMKM AOMNOJHUTENbHbIX MapameTpoB
nHTepdenca.

Tabnvua 33 — HacTpoika JononHUTENbHbIX NapamMeTpoB MHTepdenca.

MapameTp 3HauyeHusn KommeHTapun
[JaHHbIe 8 6but Pa3mep Ganta gaHHbIX
YeTHOCTb HeT
YyeTHas KoHTponb YyeTHOCTU
He4yeTHas
CtonoBbIx 16ut B kagpe 1 cTonosbin 6UT
2 buta B kagpe 2 cTtonoBbIx 6uTa
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Ethernet (onuusa) 12.2

Mpnbop mokeT 6bITb 060pyaoBaH MHTepdencom ETHERNET gna cBA3n ¢ KOMNbOTEPOM
yepes JIOKaNbHYLO ceTb nNpeanpuATUA. Ona noaxkntovyeHua K cetm HeobxoaAumo MCNOo/sib30BaThb
ceTeBON Kabenb naton Kateropun. Kabenb K npmbopy noakntoyaetcs 4vepes pasbem RJ45,
PacnoNOKEHHDbIN HA 3a4HEN NaHenwn.

MporpammHo B nNpubope peann3oBaHO TPM NPOTOKONA ANA paboTbl ¢ uMHTepdencom
ETHERNET — npotokon Modbus-TCP/IP u npoTtokonbl Modbus-ASCII/RTU yepes TCP.

Mommnmo npoTokona gna pabotbl ¢ MHTeppencom ETHERNET Heobxoanmo bypet 3aaatb
napameTpbl ans paboTbl B NoKanbHOM ceTu (IP-agpec npmubopa, NopT, WA3 U MacKy NoaceTw).
[Ona aToro B MeHto HacTponkn nmeetca ctpaHuua Cetesoe nogkatoyeHme- ETHERNET(RJ45).

B Tabaunue 34 npeacTaBNeHO ONMCAHME HACTPOMKM Ethernet.
Tabnuua 34 — Hactpoiika Ethernet.

MapameTtpbl TCP/IP
TCP port (nopT) 5000
IP (IP-agpec) 192.168. 0. 1
SNet (Macka nogcetn) 255.255.255. 0
GWay (wnto3) 192.168. 1. 2
MAC (MAC-agpec) 00:08:E1:00:00:00
MapameTtpbl Modbas TCP
Modbus ASCII

RTU

TCP/IP

3.13 CUTHANU3ALUUNA XOOA NMPOTPAMMbI

CurHan. 1 npor... 13.1

B Tabnuue 35 npeactaBNeHO OMMCAHME HACTPOMKM CUrHaNM3aumm Xxoga nporpamm
perynupoBaHua. HacTpoMKM OTHOCATCA K BbiXoAy, BblbpaHHOmy B nase 1.2, Kak «CurHan.l
npor...».

Tabnuua 35-HacTpolika curHanusaumm xoga nporpaMM perynmposaHus.

3HayeHue KommeHTapuu

Het CMFHaJ'IM3aLI,MF| Xoda nporpamMmmbl He UCMNOoJ1b3yeTca

XO,D, nporpamMmmbi Bbl6paHHbIl71 BbIXO4 BKIO4YaeTCA Ha BCe BpeMA Xoda nporpamMmmbl. Ecnn perynuposaHue
OCTaHOBUTb — BbIX0O[, 6yp.eT OTKIMHO4YeH

Koueu wara B KOHLUEe KaXKgoro wara nporpamMmmbl BKo4YaeTcA Bbl6paHHblﬁ BbIX0A. Ha SKpaHe npm6opa
noaBndeTcd COO6U.[€HI/1€. Mo HaxkaTuto KHOMKK O BbIXO[ BblKIMtO4YaeTCd

Koueu nporpamMmmbl o okoH4aHuto nporpamMmmbl BKIrO4YaeTca Bbl6paHHbIl71 BbIX0O4. Mo HaxaTuo KHoMnku O BbIXO4
BbIKITlO4aeTca

Mpu perynmpoBaHumM nNo nporpamme 6ObiBaeT yaobHO onosewaTb NEpPCcOHan O Xxoae
NpoOrpaMmmbl, O 3aBepleHUM NpPorpammbl, O 3aBeplleHMU LWwara nporpammbl. Bbixon ana
CUrHaM3aUumM 0 Xxoae nporpammbl HaszHayvaeTcA B [nase 1, Pasgen 2.

CurHanmnsayma xoga nporpammol 2 «CUFHAN.2 MPOIP...» HacTpanBaeTcAa aHANOTNYHO.
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3.14 BbiIbOP PEXXUMA PETYJINPOBAHUA

Pexxum 14.1

Mpubop perynupyetr Temnepatypy MO 33a4aHHOM nporpamme peryamposaHua «MNO
MPOrPAMME». Ho npu HeobxoanmocTn MmoKeT bbITb NnepeBeaeH B pexXnm perynmposaHms «MNO
YCTABKE», T.e. N0 AOCTUXKEHUIO 3a4aHHOM TemnepaTypbl. CO CMEHOWN peXxnma peryanpoBaHua
N3MEHMUTCA N MEHIO HAaCTPOMKM Npubopa.

3.15 PENEMHO-CUMUCTOPHbIW BbIXOA,

KoHdurypaumsa sbixoga PC 15.1

B Tabavue 36 npeacTaBNeHO OMWCAHME HACTPOMKWU  KOHOUrypaumm  penenHo-
CMMWUCTOPHOTO BbIXOAA.

Tabnuua 36 — HacTpovika KoHdUrypauumn penemnHo - CUMUCTOPHOro BbIXoAa.

3HayeHue KommeHTapuu

Pene v cumuctop (PC) |Bbixon paboTaeT kak peneriHo - CUMUCTOPHbIN: BO M3GexaHne UCKPbI Ha KOHTaKTax pene
CHayana OTKpbIBaeTCa CUMUCTOP, a 3aTeM 3aMbIKalTCcA KOHTaKTbl pene. Mpu pa3MbikaHnm
CHayana pasmblKaloTCA KOHTaKTbl pene, a 3aTeM 3aKpbIBaeTCA CUMUCTOP

Cumucrop (C) Bbixog paboTaeT kak CUMUCTOPHbIN

Pene (P) Bbixoa paboTaeT Kak penenHbin

BaxtHO nomMHUMb, YUMo KoHguaypayuto Beixooa PC — cumucmop unu pese - cumucmop —
csiedyem ucrnosnb308ame MosbKo 0414 yrnpasaeHUs rnepemMeHHbIM MOKOM.

3.16 BO3BPAT K HACTPOMKAM MO YMOYAHUIO

3HayeHUA N0 YMONYAHUIO 16.1

340ecb BO3MOMHO YCTaHOBUTb 3HAYeHWs BCeX MNapameTpoB npubopa B 3HAYEHUA MO
YMOIYaHMIO.

Echm B nepBoM CTpOKe HA CTpaHMuUe HacTpomkm BblbpaHo «3ABOACKHUE», TO
yCTaHaB/AMBaIOTCA 3aBOJACKME YMONYaHMA (Camble pacnpocTpaHeHHble). Ecan BbibpaHo — « MOW
MPO®WU/Ib», TO yCTaHABAMBAIOTCA YMONYAHMA, 3a4aHHbIE NO/b30BAaTENEM Yepe3 MYHKT MEHHo
«Co30amb moli npoghune».

YCcTaHOBKA M NpoBepKa NPaBUAbHOCTM YCTaHOBKU YMONYAHMUA MPOU3BOAMUTCA HaKaTMeM
3KPaHHbIX KHOMOK «YcmaHosume» v «llpoeepumb» COOTBETCTBEHHO.

3.17 YCTAHOBKA A3blKA MEHIO

A3bIK 17.1

B Tabnuue 37 npeacTtaBneHo onucaHme BbiIbopa A3bika MeHto npubopa.

Tabnuua 37 — Buibop s3blka MeHo npubopa.

3Ha4yeHue KommeHTapuu
Pycckun MeHI0 Ha pyccKOM A3blke
English MeHI0 Ha aHIrMUNCKOM A3blke
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3.18 HACTPOMKA KOHTPACTHOCTU SKPAHA

KoHTpacT gaucnnesn 18.1

B Tabnumue 38 npeacTaBneHO ONMcaHME HAaCTPOMKN KOHTPACTHOCTU MHAMKaTopa npubopa.

Tabnuua 38 - HacTporka KOHTPaCTHOCTW.

3HayeHue KommeHTapuu

ot 0 go 30 LLIkana HacCTpoOrKKn ApKOCTU MHAMKaTOpa

3.19 OFTPAHUYEHME OOCTYMNA K NAPAMETPAM HACTPOKU

B oCHOBHOM pexkmMme paboTbl, HAXKMUTE U yAEpKMBaNTE KHOMKY O B TeueHune 6onee 10
CeKyHa. Ha mHAuKaTope nosBMTCA Hagnucb «YpoBeHb goctyna». Bbibepute oauH m3 Tpex
BAPMAHTOB C MOMOLLbIO KHOMOK V UMU A U HAXMUTe D:

YpoBeHb goctyna =0 3anpeuweHbl Nt0bble U3MEHEHUS

YpoBeHb goctyna =1  OTKpbITO MeHto BbICTPOro goctyna.

YpoBeHb aoctyna =2  [1oCTyn He OrpaHu4eH.

4 YCTAHOBKA U NOAK/NHOYEHUE NMPUBOPA
4.1 MOHTAX NPUBOPA

Mpubop npegHasHayeH ANA WKUTOBOrO MOHTaxa. MNMpnbop Kpenutca K WUTy C NOMOLLbIO
ABYX KpeneKHbIX CKob, BXOAALLMX B KOMMNAEKT NOCTaBKM.

Y mogenen npmbopos c 3awmTon no nepeaHer naHenun IP67 nepepn, yCTaHOBKOM B LUNUT
Heobxo4MMO NPOBEPUTL LENOCTHOCTb YNJIOTHUTENA, YIOXKEHHOIO B Na3 C BHYTPEHHEN CTOPOHDI
nepeagHen naHenun. NMpubop cnegyet Kpenutb K WMTY C MOMOLLBIO YeTbipeX KpPeneXKHbIX CKob,
obecneunBan paBHOMEPHbIN NPUKUM.

Pasmepbl Bbipe3a B WMTE 417 MOHTa)Ka YKa3aHbl B NyHKTe 7.

Cnepyetr 06bpatMTb BHMMAHME Ha pabouylo TemnepaTypy B WKady, OHA He [OJ/IKHA
npesbiwaTtb 50°C.

Mpu nogkntoyeHun npubopa K CeTM peKoMeHAyemM YCTAaHOBUTb aABTOMATUYECKUM
BbIK/IlOYATE/Ib C TOKOM CpabaTbiBaHmA 1A.

4.2 NOAKNIOYEHUE OATYUKOB TEMMEPATYPbI

Ona obecneyeHuna HagexHomn paboTbl Nnpubopa, cnegyet obpatntb ocoboe BHMMaHME Ha
MOHTaX NPOBOAOB OT AaTY4MKOB TEMMEPATYPbI.

1. MpoBoga OT AATYMKOB TemMNepaTypbl AOMXKHbI MMETb XOPOLIYK 3/EKTPUYECKYHo
M30NAUMIO U HU B KOEM C/lydae He [O0MYCKaTb 3/IEKTPUYECKUX YTEYEK MeXAy NPoBOAaMM U Ha
3emnto n, Tem 6onee, nonagaHua ¢asbl Ha Bxog nprbopa.

2. NpoBoaa OT AATYMKOB AOJIKHbI ObITb NPONOXKEHbI HAa MAKCMMANbHOM yaaneHun oT
MOLLHbIX CU/IOBbIX Kabenen, BO BCAKOM C/ly4ae, OHW He A0/IKHbl KPenuTbCA K CUN0BbIM Kabenam
N He A0KHbI ObITb NPOIOXKEHbI B 0A4HOM KOpobe ¢ cunoBbiMn Kabenamu.

3. MpoBoga OT A4AaTYMKOB AOJIKHbI MMETb MUHMMANbHO BO3MOXKHYIO A/IUHY.

Ha pucyHke 7 npeacTaBneHa CXema NOAKAOYEHNA A4aTYMKOB.
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TepmomeTp conpoTuBneHns TokoBblit Bxoa 0...40MA
PucyHOK 7 — Cxembl MOOKAOYeHUS 0amyuKo8

Noakno4yeHUe Tepmonapsbl.

Tepmonapy cnegyeT NoAKAOYaTb K NPUBOPY € NOMOLLBI YAIMHUTENbHBIX TEPMOMNAPHbIX
NpPoBOAOB. YONMHUTENbHbIE TepPMOMNApHble MPOBOAA AO/IKHbI ObiTb M3rOTOBNEHbI M3 TeX Ke
MaTepunanos, YTO U Tepmonapa. Hanpumep, ogHa Xuna M3 xpomensa, BTopaa U3 antomensa ANA
Tepmonapbl XA. lMoakntoyatb yANUHUTE/NIbHbIE NPOBOAA K Tepmonape ciegyetr € y4éTom
NONAPHOCTMU (XPOMENDb K XPOMENIO, antomenb K antomento gna XA). Moakntoyatb Tepmonapy Mam
TepMmonapHble MNpoBoga K npubopy caepyeT TaKKe € YYETOM MNOAAPHOCTU. Temnepatypa
«XONOAHbIX CraeB» B Npubope TepmoaaT N3MepAETCA HA KIEMMHOM KONIOAKE U aBTOMATUYECKU
YUYMTbIBAETCA NPU BbIYMCNEHUN TEMMEPATYPbI.

Echn y Bac BO3HMKAM COMHEHMA B MPaBWUIbHOCTM pPaboTbl Npubopa MAM MCNPABHOCTU
Tepmonapbl Mbl pekomeHAyem SNA MNPOBEPKM MOrpysuTb Tepmonapy B KUNALWYK BOAY.
Moka3aHuA Nnpnbopa He A0KHbI oTAnYaTbeA oT 100 rpagycos 6onee yem Ha 1...2 rpaayca.

Mpubopbl TepmoaaT MMEKT BbICOKOE BXOAHOE CONPOTMBAEHME, NOSTOMY COMPOTUBAEHME
TepMOnapHbIX NPOBOAOB U UX AJIMHA HEe BAUAIOT HA TOYHOCTb n3mepeHua. OgHako, yem Kopoye
TepmonapHble NPOBOAA, TEM MEHbLLE Ha HUX 3/IeKTpUYEeCKMe HaBOAKM.

Bo us3bexaHue UCNOMb308GHUA HENOOXO00AWUX MEPMONAPHbLIX Nposooos  unau
HernpasusabHO20 UX MOOKAYEHUA PpeEKOMEHOYEeM UC016308aMb MEPMONAPbI C HEPA3bEMHbIMU
nposooamu Hawez20 rnpou3soocmsa. Bel moxceme 3akazame mepmonapy ¢ aobol 0auHol
nposooa.

NogknoyeHne TepmomeTpa CONnpPoTUBAEHUA.

K npubopy morKeT 6biTb NOAKNOYEH MAATUHOBBIA, MeAHbIA UIN HUKENEBbIN TEPMOMETP
conpotmneHmna. TepmomeTp CONPOTMBAEHME NOAKAKYAETCA NO TPEXNPOBOAHON cxeme. Bce Tpu
nNpoBoAa AO/KHbl HAXOAUTLCA B OAHOM Kabene. MNpoBoaa AO0/MKHbI ObITb MeaHble, ceyeHne He
meHee 0,5 mm® (gonyckaetca 0,35Mm’> 418 KOPOTKMX /AMHWIA). [poBoga AOMKHbI WMMETb
OAMHAKOBYIO AJIMHY M conpoTusaeHune. MaKCcMmanbHOe CONPOTUBAEHME KaXKOO0ro nposoAa
AOMKHO 6bITb He 6onee 20 Om. Mpu cobnoaeHUN 3TUX YCAOBUIMA CONPOTMBAEHWE NPOBOAOB
aBTOMATMYECKU YYUTbIBAETCA U HE BINAET Ha TOYHOCTb U3MePeHUA TemnepaTypbl.

NoakntoyeHUe AATYMKOB C TOKOBbIM BbIXOA0M.

Ons nogKkntovyeHns AaTinKkoB ¢ TOKOBbIM Bbixogom 0...20 MA nnum 4...20 mA Heobxoammo
YCTAaHOBUTb WYHT 2 OMm. PeKomeHayem ucnonb3osatb LLUyHT L2 Hawero npoussoAacTBa.
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4.3 NOAKNIOYEHUE UCNONHUTENbHbIX YCTPOMUCTB

B npubope umeetcAa 4eTblpe TUNA BbIXOA3a— pPeNeNHbIN, TPAH3UCTOPHbIN, penenHo-
CUMMUCTOPHbIN M AHANOTOBbIMN.

Pene, yctaHoBneHHOe B nNpubope, MOXKET KOMMYTMpPOBaTb Harpysky Ao 7A npu ~230B.
CnegyeT NOMHUTb, YTO pecypc PaboTbl KOHTAKTOB pesie 3aBUCUT OT TOKA M TUNA Harpysku. Yem
Bblle MHAYKTUBHOCTb HAarpy3Kku 1 Yem Bbllle TOK, Tem ObiCTpee M3HALUMBAIOTCA KOHTAKTbI pene.
Pene MOXHO MCNONbL30BaATb ANA BKAKOYEHUA HArpysKM C Manoi MHAYKTUBHOCTbIO (TIH, namna
HaKa/NMBaHUA) MOLWHOCTbIO 0 1,5 KBT. [laHHbIM pexXnm paboTbl BbIXOA4a MOXKHO NPUMEHATbL ANA
KOMMYTaLLMKN HArpy3Kn, Kak Ha NepeMeHHOM TOKEe, TaK M Ha MOCTOAHHOM TOKe.

K TpaH3ucTopHOMY Bbixogy nNpubopa noakntoyatoTca cunosble 610ku TMna Cb nnm MBT.

TupucTtopHblie 610KK paccynTaHbl Ha TokM oT 10 go 1000 A gna KommyTaumm ogHOda3HOM UK
TpéxdasHOM Harpysku. KommyTtauma TUPUCTOPOB MNPOUCXOAUT B Hyne. Peum ynpaBaeHua
MOLLHOCTbIO 3343€Tca npnbopom (a He 6aokom). Baokn moryT paboTaTb B peXkmme paBHOMEPHO
pacnpeaenéHHblx pabounx ceTeBbiXx NEPUOAOB UAN B LUMPOTHO-MMMYbCHOM peXMUMeE.

Ona TpéxdasHblx Harpy3ok Heobxoanmo ncnonb3oBatb 610KkM TMNA CB3P nnm MBT3O.

PenenHO-CMMUCTOPHDbIM BbiXxoA npeactasnset cobo KombuHaumo ABYX BbIXOAOB — pene
n cummuctop. MoxkeTt paboTaTb B TPEX PEXUMAX — pesie, CUMUCTOP U pene-CUMUCTOP.

B pexxnme paboTbl «Pene» Bbixoa paboTaeT, Kak 06bIYHbIN penenHbl BbiIXOA.

B pexxnme paboTbl « CUMUCTOP» BbIXOA MOMKET KOMMYTUPOBATb HarpysKy 4o 1A npu ~230
B. [aHHbIn pexum paboTbl BbIXOAA MOXKHO MCNONb30BaTb ANA MOAKJAKYEHUMA MOLLHOro
CUMUCTOPA MAM Napbl TUPUCTOPOB. OTKPbITUE U 3aKPbITUE CMMUCTOPA MPOUCXOAUT B Hyne.
[aHHbIN peXknum paboTbl MOXKHO MPUMEHATb TONILKO A1 KOMMYTALMM HAarpy3Kn Ha NnepemeHHOM
TOKe.

B pexxmme pabotbl «Pene-cmmucrop» Bbixog, pabotaeTr B KOMOMHMPOBAHHOM peXMME.
Mpy BKAOYEHMWU BbIXOAQ CHayana 3amblKaeTcA CMMUCTOpP, a 3atem yepe3 20 mc 3ambikaeTca
pene. Mpn OTKAKOYEHMU BbIXOAA NOCAEA0BAaTENbHOCTb OBpPAaTHAA — CHavyaa pa3MblKaeTCcA pene,
a yepes 20 mc pasmbliKkaeTca cummctop. OTKpbITUE U 3aKPbITUE CUMUCTOPA NPOUCXOANUT B HyNe.
[aHHbIN peum paboTbl NO3BONAET UCKAOYUTb UCKPOOOpa3oBaHME HA KOHTAKTAxX pesne U
3HAUYUTENIbHO NMPOA/INTE CPOK CAYKObl Bbixoda. JaHHbIN peum paboTbl MOMXKHO NPUMEHATb
TO/IbKO ONA KOMMYTaUMKU HArpy3KnM Ha nepemeHHOM TOKe. Pexxmm noaxoguTt ana ynpasnieHuA
31eKTPOMArHUTHbIMM NYCKATENIAMM U APYTUX HArpy30K C 6ONbLION MHAYKTUBHOCTbIO.

AHanorosbin Bbixog, nNpubopa npegHasHayeH [AA  yNpPaBAeHUMA WCNOIHUTENbHbIMU
YCTPOMCTBAMM C TOKOBbIM BXOZOM MM NOAKAKOYEHMA CAMONUCLa.

Ha pucyHkax 8, 9, 10 n 11 npepactasneHbl cXxembl MOAKNOYEHUA WCNONIHUTENbHbIX
YCTPOMCTB.

Bonee nogpobHaa nHdopmauma no sBbixogam npubopos «Tepmogat» NpeacTaB/ieHa B

cTaTbe «McnonHutenbHble BbIXoAbl npubopos Tepmopat» Ha cauTe
http://www.termodat.ru/information/articles/vihoditermodat/.
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Bbixoa «A»
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Bbixog «PC»

PeneiHO-CUMUCTOPHbIN BbIXO4.

Pexum pabotbl «CuMUCTOP»
MpenHasHayeH ans ynpaBneHusi BHEWHUM CUMUCTOPOM,TUPUCTOPAMU UMK
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PucyHok 10 — Cxembl MOOKAOYEHUSA peneliHo - CUMUCMOPHO20 8bIX00a

37
w_16E6_v3



Boixon «T»
TpaH3ucTopHbIX BhIXxoA. NMpeaHa3HayeH ana ynpasneHusa 6nokamu tuna Cb, MBT.
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4.4 NOAKNIOYEHUE MPUBOPA

Ha pucyHke 12 n npeactaBneHa cxema NoAka4veHua npmubopa.
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PucyHok 12 — Cxema nodkaroueHus npubopa
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5 MEPbI BE3OMNACHOCTHU

Mpwn noarotoBke npubopa K MCNOAb30BAHUIO A0MKHbI ObITb cObAOAEHDbI Cneayloume
TpeboBaHuA:

- MeCTO YCTAHOBKM npubopa [0MKHO obecneymBaTb yAOOHble YC/NOBUA AN MOHTaXa,
06CNYKMBAHUA N AEMOHTAXKA;

- Ntobble NoAKNYEHUs K Npubopy cnepyeT NPouM3BOAUTb NPU OTKAOYEHHOM MUTAHUU
ceTtu;

- Heobxogumble NUHUM CBA3M CledyeT NOACOeAMHATb K KnemMmam npubopa cornacHo
cxeme NoAKAHYEHUS;

- MpW 3KcnayaTaumu npumbopa AoKHbI ObiTb cobntogeHbl "lpaBuna TEXHUYECKOM
3KCN/lyaTauumM 3NEeKTPOYyCTaHOBOK noTpebuTteneir M npasBuna TexHUKM 6e3onacHOCTU npwm
3KCn/lyaTalum 3NeKTPOYyCTaHOBOK noTpebutenen”

- KOHTAKTHble KOMIOAKWN AO/IKHbI ObITb 3aWMLLEHDI OT CNIYYaNHbIX MPUKOCHOBEHUN K HUM
BO Bpems paboTbl. KOHTAKT @ Ha 3agHen cTeHKe Npmubopa AoNXKeH 6biTb 3a3eMAEH.

6 YCN10BUA XPAHEHUA, TPAHCNTOPTUPOBAHUA U YTUNTUSALUU

Mpubop B yNaKOBOYHOM Tape [OO/IKEH XPAHUTbCA B 3aKPbITbIX MOMELLEHUAX NpU
TemnepaTtype oT mmHyc 50 go natoc 50°C 1 3HaYeHMAX OTHOCUTENILHOM BAAXKHOCTU He Bonee 80
% npwn 25°C.

Mpubop MOXKeT TPAHCMOPTUPOBATLCA BCEMU BUAAMM KPbITOFO HA3EMHOrO TpaHCMOpPTa
6e3 orpaHMyYeHNA PacCTOAHMUMN N CKOPOCTU ABUMKEHMUA.

Mpubop He coaep’UT BPeAHbIX BELLECTB, APArOLEHHbIX METANN0B U WHbIX BELLECTB,
TpebyLwmx cneymanbHbiX Mep No yTUAMU3ALNMN.

7 TABAPUTHbLIE PASMEPbI NPUBOPA

Ha pucyHkax 13, 14, 15 n 16 npeactaBneHbl rabaputHble pa3amepbl npubopa.
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PucyHok 13 — labapumHsie pazmepsi npubopa Tepmodam-16E6/...../(F) unu Tepmodam-16E6-A-(F)-(Eth)
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PucyHok 14 — MabapumHsie pazmepsi npubopaTepmooam-16E6/...../IP67nn unu Tepmodam-16E6-A7
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PucyHok 15 — FabapumHsie pazmepsi npubopa Tepmodam-16E6/...../F/IP67nn unu Tepmooam-16E6-A9-F
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PucyHok 16 — FlabapumHsie pazmepsi npubopa
Tepmodam-16E6-D8/..... unu Tepmooam-16E6-H-(F)-(Eth)

8 KOHTAKTHAA UH®OPMALINA

MpubopocTpoutenbHoe npeanpuaTue
«Cucrembl KOHTpONA»
Poccua, 614031, r. Mepmsb, yn. lokydyaesa, 31A
MHOrOKaHanbHbIN TenedoH, dakc: (342) 213-99-49
http://www.termodat.ruE-mail: mail@termodat.ru
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