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BBEAEHUE

Bharopgapum Bac 3a Bbibop perynatopa temnepaTypbl Tepmoaat-16E6.

Tepmopat-16E6 npegHasHavyeH A9 WM3MEpPeHUA U peryinpoBaHMA  TemnepaTypbl.
PerynupoBaHue TemnepaTypbl MOMET OCYLWEeCTBAATbCA NO nporpamme -  rpaduky
TEXHONIOTMYECKOro npouecca. lporpamma MOXKET coaepaTb YYaCTKM pPOCTa U CHUXKEHWUA
TemnepaTypbl C 334aHHON CKOPOCTbIO, @ TAKXKe YY4aCTKM NoALEPKAHMA TeMMepaTypbl B TeYeHne
330aHHOI0 BPEMEHW. 3anyCK Nporpamm MNPOUCXOAUT M3 MEHK Npubopa UAM NO HaAXKaATUIO
KHOMKMW, NOAKNOYEHHOM K AUCKPETHOMY BXOAY.

Mpunbop perynnpyet Temnepartypy no NPONOPLUMOHANIbHO—MUHTErPanbHO-
andoepeHumanbHomy 3akoHy (M), ABYXNO3ULUMOHHOMY 3aKOHY MAM NO TPEXMNO3ULMOHHOMY
3aKOHY (NpuW MCNONb30BaHUM 3a4BUMKKM C 31IEKTPONPMBOAOM).

Tepmopat-16E6 MmeeT yHMBEpPCANbHbIN U3MEPUTENbHbIA BXOA, OUCKPETHbIM BXO4 M 5
BbIXO40B. YHMBEPCA/IbHbIA BXO4, NpeAHa3HayeH AN NOAKNOYEHMA TeMmnepaTypHbIX AATYMKOB
(Tepmonap, TepmomeTpoB conpoTuUBAeHMA). K BbIxogam NOAKAOYAOTCA MUCMOJAHUTE/IbHbIE
YCTPOMCTBA — NyCKATeNMN, CUTHANN3ATOPbI, CMN0Bble 610KkM. C NOMOLLBIO KHOMKKU, NOAKAKOUYEHHOM
K AMCKPETHOMY BXOZY MOKHO AUCTaHLMOHHO BK/HOYaTb/BbIKNOYaTb NPOLECC PETYIMPOBAHUSA.

Mpubop MoXKeT ynpaBnATb KaK HarpesaTenbHbiMM (Hanpumep, TIH), Tak w
oxNnaguTenbHbiMKU (BEHTUAATOP, KOMMpPeccop) ycTponcTeamu. lNpesycMoOTpeH TaKKe 0cobblii
KOMOMHWPOBAHHbIN PEXUM — OAHOBPEMEHHOE YNPaBAEeHME HAarpeBaTesIeM U OX/TAANTENEM.

Tepmopat-16E6 wmmeeT pasBuTyld CUCTEMY aBapUMHOM U NpeaynpeanTebHOM
CUrHanu3auun. B HacTpoMkax npubopa mMmeeTca TPM He3aBUCUMbIX MNPOPUNA aBaAPUMHOM
curHanmsaumn. Kaxkgbii npodumab N03BONAET HACTPOUTb NATb PA3/IMYHBIX TUMOB CUTHAAN3ALMN,
B TOM YnCne U cMrHanmnsaymio o6 obpbiBe gaTymMKa U O HEMCNPABHOCTM KOHTYPaA PerynpoBaHms.
ABapUMNHYIO CUTHAIN3ALLMIO MOXKHO HA3HA4YMTb Ha Ntobol Bbixog npubopa.

Mpubop cHabxkeH mHTepdericom RS485 ana ceBA3M C KomnbtoTepom. [MpOTOKOAN CBA3M
ModbusASCIl nam ModbusRTU. YcTtaBku Temnepatypbl M apyrme napameTtpbl npubopa moryt
334aBaTbCA M PeJaKTUPOBATLCA C KOMNbiOTEPA. [ NOAKNIOYEHMA K KOMMbOTEPY Heobxoanm
npeobpasosatenb nHTepdeinca USB/RSA85 tnuna CK201. K ogHomy ycTpoirictey CK201 moxkeT
6bITb NoAKAOYeHO A0 128 npubopos. AonycTtuman annHa anHnm RS485 - 1200 meTpos.

Mopgenb npubopa c onumen Ethernet mMoOXKHO NOAKNIOUYMTBL K JIOKANIBHOW CeTU 4Yepes
pa3bem TMna RJ45 Ha 3agHen naHenun npunbopa.

KomnbtoTepHaa nporpamma TermodatNet nosBonseT opraHM3oBaTb aBTOMATUYECKWUM
OMpoC HEeCKONbKMX Npubopos, HabnogaTb Ha 3KpaHe KOMMbkOTeEpa rpaduKku Temnepartyp,
noay4aTb M3 NPUBOPOB apXMBHbIE 3aMMUCK, pacneyvaTbiBaTb U COXPaHATb AaHHbIE B PA3/IMYHbIX
dopmaTax.

Mpnbop o0b6opyaoBaH apxuMBHOM MNamATblO ANA 3anucu  rpaduKka TemnepaTypbl.
MN3mepeHHas TemnepaTypa 3anucbiBaeTcA BO BCTPOeHHyto Flash namatb ¢ npuBA3KOM K
peanbHOMy BPEMEHM W KaneHpapto. ApxuB MOXKeT ObiTb NMPOCMOTPEH HenocpeacTBEHHO Ha
npubope B BMAe rpaduka, nepedaH Ha KomnbioTep vyepes nHTepdeinc RS485 nnam coxpaHeH Ha
USB-flash HocuTens («dnewky») ans aanbHenwemn obpaboTtkn (ana mogeneit ¢ USB-noptom).
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1 TEXHUYECKUE XAPAKTEPUCTUKU NPUBOPA

B Tabnnue 1 onncaHbl OCHOBHbIE XapPaKTEPUCTUKM M BO3MOXKHOCTM npubopa Tepmoaat-
16E6.

Tabnuua 1-TexHudeckne xapakTepucTukm npubopa.

M3MepVITeJ1belﬁ YHMBepcaﬂbelﬁ BXoA4

Obuwwe [vanasoH nsmepenns OT1 muHyc 270°C go 2500°C (3aBucUT OT TMNa gaTyunka)
XapakTepucTuKm [na Tepmonapsl [na TepmMomMeTpoB CONPOTUBNEHNS
Bpewms usvepenus He 6onee 0,5 cek He 6onee 0,8cek
Knacc To4HoCTM 0,25
PaspelueHune 1°C nnmn 0,1°C (BbiBupaeTcsa nonb3oBaTenem)
MopkntoueHne Tynel TepMona TXA (K), TXK (L), TXKK (J), TMK (T), THH (N), TIIM (S), TMM (R),
Tepmonapl pmonap TNP (B), TBP (A-1, A-2, A-3), TXK(E)
K ABTOMaTM4YecKasi KOMNEHcauusa Unu pyvyHas yctaHoBKa
oMneHcauns TemnepaTtypsbl o
TemnepaTypbl komneHcauuy B gnanasoHe ot 0 go 100°C unun
XONnogHoro cnasi
OTKNIOYEHa
MoaknoyeHne Tvnbl TEPMOMETPOB Pt(a=0,00385°C™), M(a=0,00428°C™),
TepMmomeTpa CONpoTUBNEHUS H(a=0,00617°C'l), Cu(W150=1,4260), I'I(a=0,00391°C'1)
COMPOTUBIEHUSA Conpotusnenuve npu 0°C 100 Om unu noboe B gnanaszoHe 10...150 Om
KomneHcauusa conpotmerneHuns | ABTomMaTU4eCckas KOMMNeHcauunsi No TPEXNPOBOLHON CXeme
NnoABOAsILNX NPOBOAOB (conpoTuBneHne Kaxgoro nposofa - He 6onee 20 Owm)
M3amepuTenbHbIn TOK 0,25 mA
MNopgkntoyeHne M3amepeHune HanpskeHnst OT1-10 MB no 80 mB
JaTynkoB MamepeHune Toka Ot 0 go 40 MA (c BHeWHMM LyHTOM 2 Om)
VI3mepeHne conpoTnBIEHUS Ot 10 go 300 Om
MupomeTpsbl PK15, PC20
OuckpeTHbIN BXoA
HasHayeHve BknoyeHMe v BbIKITIOYEHUE PerynupoBaHus
[MpumeHeHune MopgkntoyeHne KHOMKK unun tymbnepa
Bbixoabl
Pene MakcnmansHbIN .
KOMMYTHPYEMBIii TOK 10A, ~230B (Ha aKTMBHOW Harpya3ke)
MeTopq ynpaBneHus Mpu NN perynmpoBaHny — LWUMPOTHO-MMMYNbCHbIN (LUVIM)
MOLLHOCTbHO Mpwn ABYXNO3ULMOHHOM PEryNMPOBaHUN — BKM./BbIKI.
YnpaBneHvne HarpeBaTtenem, ynpasneHue oxnagmtenem, asapmnHas
HasHaueHuve
curHanusaums
YnpasneHue Harpy3skon o 10 A, BknroveHre nyckaTens,
MpumeHeHne
NPOMEXYTOYHOro perne u ap.
TpaH3nCTOpHbIN . 12..20 B, Tok oo 30 MA,
BbixogHow curHan o
BbIXOS, UMMYNbCHBIA UK undp.curHan
MeTopn ynpasneHus Mpu MWL perynuposaHuu:
MOLLIHOCTbIO - lUnpoTHO - umnynecHbin (LLUAM);

- MeTop paBHOMepHO-pacnpenenéHHblx ceTeBbix nepuogos (PCI1);
- ®aszo-umnynbcHoe (a3o-yrnoBoe) ynpasneHme ¢ NoMOLLbIO
cunoBblx 6rokoB Tnna ®NY nnm MBT.

Mpu ABYXMO3ULMOHHOM PETYNTMPOBAHNM:

- BKM./BbIKT.
HasHayeHve YnpaeneHve HarpeBaTenem, ynpaBrieHne oxnagurenem
MNpumeHeHne - MNoakntoyeHne cunosbix 6rokoB CB, PUNY nnu MBT
PeneiHo- OcobeHHoCcTH Bbixog koMmbuHMpoBaHHoro tvna. MoxeT paboTaTb kak pene, kak
CYMMCTOPHbIN CYMMCTOP WKW Kak pene u CMMUCTOP O4HOBPEMEHHO.

Hanuune petektopa «0», KOMMyTaLmMsa MPONCXOOUT NPU MPOXOXKOAEHUN
dasbl Yepes HOrMb - MPU KOHUrypaLumm Beixoda Kak CMMUCTOP Unu
pene-cMmMmcTop

MakcumansHas Harpy3ka | 10 A, ~ 230 B - npu koHurypauum Beixoga Kak perie unv pene-

cuMmncTop

1A, ~ 230 B - npy KOHUrypaumm Bbixofa Kak CUMUCTOP
MeTopa ynpasneHus MO perynupoBaHue:
MOLLIHOCTbIO Mpu KOHUrypaumm Bbixoga Kak CUMUCTOP:

- WnpoTHO-umMnynbcHbIn (LLUAM);

- MeTop paBHOMepHO-pacnpeaenéHHbix ceTeBbix nepuogos (PCI1);
Mpu kOHpUrypaumn BeIXxo4a Kak pene unun pene-cumMmmncTop:

- LWnpoTHO-umMmnynbcHbIn (LUAM);
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,D,ByXI'IOSMLI,I/IOHHOG perynmpoBaHune — BKI./BbIKII.

YHpaBneHme HarpesaTtenem unn oxnagutenem, aBapM|7|Ha;|
CuUrHanmn3auuna

HasnaueHne

MpumeHeHne YnpasneHue Harpy3kon o 10 A, BknioveHue nyckaTens,
NPOMEXYTOYHOro perne u ap. - Npu KoHduUrypawmm Belxoda kak pene
Mnn pene-cuMncTop.

YnpasneHuve Harpyskor 4o 1 A, BKINoYeHne nyckaTtens, ynpasneHue
BHELUHUMM TUPUCTOPAMKN UITN CUMUCTOPOM - NPU KOHGUrypauum

BbIX04a KakK CMUMUCTOpP

AHanorosbIn

BbIxogHow curHan MocTtosiHHbIM TOK 0...20 MA, conpoTuBreHune Harpysku go 500 Om

BbIXO[, HasHaueHune - Tok nponopuMoHaneH n3mMepeHHon BeNnyYnHe
(pexum TpaHcnauum)
- Tok nponopuMoHaneH BbIBOANMONA MOLLHOCTU
(pexum ynpaBneHus HarpeBOM WU OXNaXgeHuem)
[MpumeHeHune [MogknyeHre yCTPOWCTB C TOKOBbIM CUTHANIoM Ha BXode
PerynupoBaHue Temnepartypbl
3aKOoHbI - NN 3akoH
perynupoBaHus - ABYXNO3NLUMOHHBIN 3aKoH (BKN./BbIKM., on/off)
- Tpexno3nUNOHHbBI 3aKOH AnNs yNpaBfeHnsa 3aBUKKON C 9NeKTponpmMBoaoM
OcobeHHoCTH - PerynupoBaHue no 3agaHHoi nporpamMmme unuv no yctaBke
- ®yHkums aBToHacTpoviku ML koaduumneHToB
- Bo3MOXHOCTb OrpaHu4eHms MakcumarnbHOW U MUHUMAaNbHOW MOLLHOCTU
- Pexxum ynpaBneHnsi MOLLIHOCTbO BPYYHYHO
[MpumeHeHune YnpasneHve HarpeBaTenem unv oxnaguTenem UM ogHOBPEMEHHO HarpeBaTernemM 1 oxnagutenemM
Tunbl Wwaros - HarpeB c 3agaHHoOM CKOpOCTbIO A0 3a4aHHON TeMnepaTtypbl
nporpaMmmeil - OxnaxgeHuve ¢ 3a4aHHOW CKOPOCTbIO A0 3a4aHHON TeMMepaTypbl

- Bblaepxka 3agaHHoOM TeMnepaTypbl B TEHEHUE 3a4aHHOIO BPEMEHM
- Cton (BbIKMKOYEHWE PETYNMPOBaHNS)

- Mepexoa Ha Apyryto nporpaMmmy

- NopgepaHne NOCTOSIHHOW MOLLHOCTH

ABapumnHasa curHanusauus

Pexumbl paboTbl

- MNpeBbIWweHWe 3agaHHON TemnepaTypbl

- CHuXeHue TemnepaTypbl HKe 3adaHHON

- MNeperpes Bbille yCTaBkW perynnpoBaHns Ha 3a4aHHYI0 BENMUYMHY
- CHuXKeHne TeMnepaTypbl HKE YCTaBKN Ha 3a4aHHYI0 BEMNYMHY

- BbIxo4 13 30HbI OKOMO YCTaBKM perynnpoBaHus

KonnyectBo

Tpl/l «aBapun» C pa3HbiIMK yCTaBKaMU, Ha pPa3HbIX BbIXO4ax

DYHKLNK

- OYHKLMA BGIOKMPOBKM aBapun Npu BKNOYeHUN npubopa
- dyHKUMA NogaBneHns «apebesra» curHanusauum, ounbTp 40 YeTbiPEX MUHYT
- PyHKUMS ONOBELLEHUS O 3aBepLUEHM NMPOorpamMmsbl, Lara nporpaMmbl

CepBUCHbIe (pyHKLUMU

KOHTpOJ'Ib O6prBa TepmMonapbl Ui TepMoMeTpa CoONMpoTUBIIEHNA N KOPOTKOIo 3aMblKaHUA TEPMOMETPA COMNMpoTUBIIEHUA

KOHTpOJ'Ib HE3aMKHYTOCTU (LJ,eJ'IOCTHOCTl/I) KOHTYypa perynnposaHusa

Bo3MOXHOCTb NOAKMYEHUS K NNoKanbHon ceTu, nopt Ethernet (onuus)

OrpaHuyeHne ypoBHsi 4OCTYNa K napameTpam HacTPOVKM

Lndbposaga dpunbtpaumnsa curHana

Pexum PYy4HOro ynpasJjieHUA MOLWHOCTbLIO HAarpeBaTtens

Bo3MOXHOCTb BBEAEHUS nonpaBkn K M3MepeHHOl7I TeMneparype

ApXUB 1 KOMNLIOTEPHLIN UHTEptenc

ApxuB ApxuBHas namsaTb 4 M6 (4Gb,8Gb)(3asucum om modesnu)

[MpocmoTp apxuea Ha gucnnee npubopa B B1ae rpacuka unm Ha KomnbloTepe
NHTepdbenc Tun nHTepderica RS485

CkopocTb obmMeHa 9600..115200 6ut/cek

OcobeHHocTH M3onupoBaHHbIv

lMpoTokon Modbus ASCII, Modbus RTU, «Tepmogat»
USB-nopT MpumeHeHne MogkntoyeHne USB-Flash HocuTens ans ckadnBaHusa apxmea
(npu Hanu4yuu) Tok notpebnenunsa USB-flash He Gonee 50 MA

HocuTens

MakcumanbHbIn 06bem USB- 3916

flash Hocutens

darinosas cuctemaUSB-flash FAT32

HocuTens

Hanuune npegoxpaHutens HeT
MutaHue

5
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HomunHanbHOe HanpshkeHne NuTaHns ~230 B, 50 'y (onuuoHanbHO -24 B)

OnuTtensHoe OTKNOHEHWE HanpsXXeHne NUTaHns Ot 187,0 go 253,0 B (om 21 do 27 B)

MoTpebnsemasa MOLWHOCTb He 6onee 10 Bt

O6was nHdopmauma

MHgukaTop

"padmyecknii XXMAKOKPUCTaANNMYECKUA 3KpaH ¢ paspelleHvem 128x64

WcnonHeHue,
Macca 1 pasmepsbl

Kopnyc meTtannnyeckuin unm KOMGUHUPOBAHHbLIW - MeTann-nnacTuk

Mpnbop JInueBasa naHenb "abapuTHbIV pasmep MOHTaXHbI Bblpe3
16E6/.../(F) 96x96 96x96x95 0292
16E6-A-(F)-(Eth) X x96x X
16E6/.../IP67nn
16E6-A7 103x103 103x103x95 92x92
16E6/.../IP67nn/F
16E6-A9-F 103x120 103x120x115 109x92
16E6-D8/...
16E6-H-(F)-(Eth) 48x96 48x96x122 45x92

Macca — He bonee 1,2 kr

Texnneckne TY 4218-004-12023213-2013

yCnoBusi

CepTtudukaums Mpnbopbl «TepmopaT» BHeceHbl B [OCyAapCTBEHHbIN peecTp CPeAcTB uM3MepeHun Poccuinckon
depepaumu (nogpobHasa nHgopmaumsa o ceptTudmkaTax pasmeLleHa Ha cante www.termodat.ru).

MeTponorus Moeepka npubopos « TepmogaT» JOIMKHA OCYLLECTBATLCS B COOTBETCTBUMN C AEUACTBYIOLLEN
METOAMKOW NOBEPKM (METOAMKA NOBEPKM pasMeLleHa Ha canTe www.termodat.ru).
MexxnoBepoyHbin HTEpBan 2 roga

ycnous Pa6ouuit amanasoH ot muHyc 10 ao nntoc 45°C, BnaxHocTb ot 0 Ao 80%, 6e3 KoHaeHcauum Brnaru

akcnnyaTaumm

CTteneHb 3alnTbl

IP20 - go yctaHoBkM B WKT; IP54 — co CTOPOHbI NepeaHen naHeny nocne ycTaHoBkM B WwuT, IP67 -
CO CTOPOHbI NepeaHen naHenm nocrne ycTaHoBKY B WAT anda mogenen 16E6.../IP67nn,
16E6...F/IP67nn, 16E6-A7, 16E6-A9-F.

Moaenu

16E6/1YB/1B/2P/1PC/1T/ 1- yHMBepcanbHbI Bxod,1-ONCKpeTHbI BXxoa, 2- pene, 1- peneinHo-CMMUCTOPHbIN
1A/485/4M(4Gb,8Gb)/(F)/(IP67nn)/ | BbIxod, 1- TPAH3UCTOPHBIN BbIXOA,1- aHANoroBbIn Beixod, nHTepdenc RS485, apxus

(24B) 4M6 (4Gb, 8Gb — npu Hannuumn USB-nopta), (USB-nopT), (CTeneHb 3amTbl CO
CTOPOHbI NepegHen naHenu IP67), (nutaHune 24B)

16E6-A-(F)-(Eth)-(24B) 1- yHuBepcanbHbIv BXoA, 1-ONCKPETHBIN BXOA, 2- pene, 1- penenHo - CUMUCTOPHBIN
BbIXOA, 1- TPaH3UCTOPHbIN BbIX0A, 1-aHanoroBbIn Bbixoq, UHTepdenc RS485, apxus
4M6 (4Gb, 8Gb — npu Hanuuun USB-nopta),(USB-nopT), (nopT Ethernet), (nutaHue
24B)

16E6-D8/1YB/1B/2P/1PC/1T/ 1- yHMBepcanbHbI BXod,1-OUCKPETHbIN BX0, 2- pene, 1- penenHo-CMMUCTOPHBIN

1A/485/4M(4Gb,8Gb)/(F)/(24B) BbIX0Z, 1- TPAH3MCTOPHbBIN BbIXOA, 1-aHanoroBbln Bbixod, nHTepdenc RS485, apxus

4M6 (4Gb, 8Gb — npu Hanuuun USB-nopta),(USB-nopT), (NuTaHne 24B)

16E6-A7-(24B)

1- yHMBepcanbHbI BXofd,1-AUCKPETHbIN BX0, 2- pene, 1- penenHo-CMMUCTOPHBIN
BbIXOA, 1- TPaH3UCTOPHbIN BbIX0d, 1- aHaNoroBbIN Bbixon, UHTepdenc RS485,
apxvB 4MO, cTeneHb 3alMTbl CO CTOPOHLI NepegHern naHenu IP67, (nutaHue 24B)

16E6-A9-F-(24B)

1- yHuBepcanbHbI BXod,1-AUCKPETHbIN BXof, 2- pene, 1- penenHo-CUMUCTOPHBIN
BbIX04, 1- TPAH3UCTOPHbLIN BbIXOA, 1- aHANOroBbIN BbIXoq, UHTepdenc RS485,
apxmB 4Gb (8Gb), USB-nopT, cTeneHb 3aLmTbl CO CTOPOHbI NepeaHen naHenu IP67,
(nuTaHne 24B)

16E6-H-(F)-(Eth)-(24B) 1- yHuBepcanbHbI BXod,1-AUCKPETHbIN BXof, 2- pene, 1- penenHo-CUMUCTOPHBIN

BbIX0d, 1- TPAH3UCTOPHbLIN BbIXOA, 1-aHanoroBbIn Bbixod, UHTepdenc RS485, apxms
4M6 (4Gb, 8Gb — npu Hannuum USB-nopta), (USB-nopT), (nopT Ethernet),
(nuTaHue 24B)

*- Hannuume (I)yHKLI,MVI, YKa3aHHbIX B CKO6KaX, 3aBUCUT OT MOo4eNn.
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2 OCHOBHOM PEXXUM PABOTbI

YctaHoBute TepmopaT-16E6 wn  Bkaoumte ero. [locne KOpPOTKOM  npoueaypbl

camoTecTnpoBaHuA npnbop rotos K pabote. MNepen Bamn OCHOBHOM pexnm paboTbl npubopa. B
3TOM pexnme npubop otobpaxkaeT AMbo rpaduK M3MepeHHOro 3HayeHus, NMH6O OCHOBHYIO
nHbopmaumio B bykseHHO-LMPpoBom dopmaTte. Kak BbIOpaTb penMm MHAMKALMM ONUCbIBAETCA

HUXe.

Ha pucyHKe 1 npeacTaB/ieH peXnm nHAMKaumMm « TEKCT — 3HaYEHUE KPYMHO».

MHgukaTtop aBapumnHom

curHanmsauum USB nopt
M3amepeHHasn TemnepaTypa B °C‘ . \| Texyiume spems u para
T, 16.02.12 &7
11:09:45
“ . :
YcTtaBka 105 °C P1
P2 ¥
Temnepartypa perynmpoBaHus
( pelyps ERhtR ) > sp 120,0°C Pe COCTOSIHIE BbIXOOOB
v MouwHocts  100,0 % (79 - BbIXOA BKMIOYEH, (1 - BLIXOA BbIKIHOYEH)
BbiBogumas MOLLI,HOCTb/«"""/ '
= A ~ ~
Bxoz /, ~
B PEXMUM HaCTPOUKMN
NHpavkaTop aBapumiHom T
cUrHanusauum B eKkylime BpemMa 1 aata
Bx
oA S \o 16.02.12
B PEXXUM HAaCTPOUKU . o 11:09:45 -y
= T
YcTtaBka -- 105 °C T
(TBMITEpATYpE ReryIUPOREHAR) - sp it v Pe ~ CocTosiHMe BbIXO4oB
b MoLLHOCTb 100:0 % ~ (7 - BbIXOA BKIKOYEH, [ - BbIXOA BbIKIHOYEH)
BblBOAMMAA MOLLHOCTb TepmMonar
NHankaTop aBapuUmnHOM TekylLme Bpems 1 aaTa
curHanmsauum
) _
YcTaBka \_ ° 16.02.12 v Bxon
(TemnepaTypa perynupoBaHus) | 11:09:45 B _PEXMM HACTPOWKU
o
™ 105 °C . [5]
. P2 | —1—_ CocTosHne BbIXOO0B
D 3P 120.0°C PC (15 - BbIXOZ, BKIKOYEH, [] - BbIXOZ BbIKITIO4YEH)
H MouwHocte  100,0 %
" TepMoaar

USB nopt /

BbiBOOMMAsA MOLLHOCTb

PucyHok 1. Pexcum uHOUKayuu « TeKcm- 3Ha4YeHue KpyrnHo»
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Ona BbiBOAA Ha 3KpaH MHPOPMALUM O MPOrpamme PeryMpoBaHUA HaXKMUTE KHOMKY
V. Ha 3kpaHe nossutcs MHGOPMaLMA O TEKYLLEN NPOrpamme peryimpoBaHus: HoMep TeKyLien
Nporpammbl U TEKYLLEro Lwara, U3mepeHHas TemnepaTtypa U Temnepatypa peryanposaHus (SP),
Bpema paboTbl C MOMEHTa 3anycKa npouecca perynamposaHua (B.p.) v Tun Tekyuwlero Lwara
NpPorpammbi.

Ha pucyHKe 2 npeactaBieH pexXmMm MHANKAUUKN « TeKCT — COCTOAHME NPOorpammbI».

o L=
Tekylwas nporpamMma

Tekyuiaa Temneparypa TEpMOAAT / Tekywmn war
Mporpamma: 1
Temnepatypa perynmpoBaHus N war: 1 «——
(ycTaBka) T= 110°C
A SP= 95
Bpems pabotel || > B,p, 00:00:05
, Harpes
Tun wara
p— P

PucyHok 2. Pexcum uHOUKayuu « Tekcm- cocmosHue npo2pammel»

Ecnv paTunk He NogKNOYEH NN HencnpaseH, BMECTO 3Ha4YeHMA TemnepaTypbl BbIBOAUTCA
cnoso «OBPbIB». Ecnu perynnpoBaHue BbIKAKOYEHO, TO 3HAaYeHUe YCTaBKU He BbiBOAUTCA. Ecnum
perysinpoBaHmne nNPMOCTaHOBAEHO, TO BbIBOAUTCA Haanucob «MAY3A».

2.1 MPABUJIA HACTPOWKU NPUBEOPA

MapameTpbl HACTPOMKM Npubopa CrpynnMpoBaHbl B pasaenbl, a pasaenbl 06beguHeHbl B
rnaebl (rpynnbl NapameTpoB). B BepxHel CTPOKe Haj FNaBHbIM MeHI0 OoTobparkaeTcA Homep
rnasbl (rpynnbl NapameTpoB) 1 pa3aena.

HacTpoiika
Bxon
Bbixoapl
g
HarpeBarnb

MpocToe HaxaTue Ha KHoNKy [1 oTKkpbIiBaeT meHto 6bicTporo AocTyna.

[onroe HaxaTue Ha KHOMKy [ (OK0/10 5 ceKyHA) OTKPbIBAET PEXKMM HACTPOMKK npmbopa n
peAaKTop NPorpaMm peryanpoBaHums.

Ha3HayeHMe KHONOK B peXXUMe HaCTPOMKMU

B Tabaunue 2 onncaHbl Ha3HAYEHUE KHOMOK B PEXMUME HACTPOMKKM Npnbopa.
Tabnuua 2 —HasHayeHne kHonok npubopa.

O Bxopg, B pexknm HacTpomKn, nepebop napameTpos
D) Bbixoa, 13 pasgena, rnasbl
Vunn A BblgeneHune NyHKTOB, BbIOOP 3HAYEHMN NAapaMeTpoB

BbIXxoA, U3 pesknma HacTPOMKM — 0AHOBPEMEHHOE HaxaThe KHonok 1 n .

8
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2.2 MEHIO BbICTPOIO AOCTYNA

B meHIo 6bICTPOro A0CTyna Haxo4ATCA 4YacTO MCMO/b3yeMble KOMaHAbl onepaTtopa AnA
yAobcTBa ynpasaeHMa NpoLLeccom peryampoBaHua. HaxkmuTe kHonky[). MNepes Bamn meHio U3
OBYX CTPOYeK:

MNepBaAa cTpoyKa

Ecnun BbIGpaH peXknum «peryimpoBaHume no nporpamme»:

«3AMNYCK NMPOrPAMM>» - BbINONHAETCA 3aMyCK, NPUOCTAHOBKA M OCTAHOBKA MpoOrpamm
peryampoBaHumA.

Ecnn BbIBpaH peXxmm «peryanpoBaHme No yCTaBKe»:

Nnn «YCTABKW»- 3apaeTcA ycTaBKa peryampoBaHma SP 1 CKOPOCTb MSMEHEeHUA YyCTaBKku V.

Boibop perkuma perynmposaHma npomssoantca B Nnase 14.

BTopaa cTpouyka

«OCHOBHOM 3KPAH» BbIGUpaeTca pexum WHAMKauMu npubopa. EcTb ABa pexuma:
«TEKCT» u «FTPADPUK».

=

MamepeHHas Temnepartypa
TEpMOOaT p p yp

14:08 15:12

2 el G

|
Bbi6op | Casur rpadmka
oToBpakaemol BeNUIMHbI Nno oCh BpemeHu

PucyHoK 3. Pexxum uHOUKayuu «paguk»
2.3 KAK BK/TIOYUTb PETYJIMPOBAHUE

Bonaute B meHo bbicTporo goctyna.

Ecan BbIBpaH peXxmm «peryampoBaHme No nporpamme:

-Bbibepute NyHKT «3AMYCK MPOrPAMM». BbibepuTte HyKHYIO Nporpammy M Homep
Ha4ya/IbHOrO LWara 1 BKAOYMUTE peryanpoBaHue, Bbibpas 3HaveHne «OA».

-npu Bblbope 3HavyeHns «lay3a» nporpamma peryanposaHus byaet npnocTtaHoOBAEH], T.€.
npubop 6ygeT npoaoKaTb PeryiMpoBaTb, HO 3HAYEHUE YCTAaBKU M3MEHATbCA He byaerT.

Ecam BbIBpaH pexxmm «peryanpoBaHme No yCTaBKe»:

- BblbepuTe NyHKT «YCTaBKU»

- 33[1aMTe yCTaBKy peryanposaHma SP

- 3a/1aMTe CKOPOCTb U3MEHEHMA YCTaBKK V.

Janyck nrPorpamH

NForeava: 5
OCHOEHORA SHFaH = War: 1

FPersavroeanme: Het
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2.4 KAK CO34ATb NPOrPAMMY PETYIMPOBAHUA

Tepmopnat-16E6 MOXKeT OCyWecTBAATb peryaupoBaHMe TemnepaTypbl MO 3apaHee
3agaHHOM nporpamme. [ns storo B [Nase 14 HeoH6X0AMMO YCTAaHOBUTb PEXKUM PEryIMpoBaHuUA
no nporpamme. MNMporpamma cocTomT 13 Habopa Wwaros, BbINOJAHAEMbIX NOCAEA0BATE/IbHO OAMH
3a gpyrum. Mpubop xpaHut B namatn 80 nporpamm perynmposaHua, no 10 waros Kaxaan.
Mporpamma MoXKeT coaepraTb YY4aCTKM POCTa, CHUXKEHUA N nogaepraHua temnepaTypbl. Ana
nonyyeHms 6onee ANMHHbLIX NPOrPaMm MOXKHO OOBEAMHATb HECKO/IbKO MPOrpPpamm B OAHY C
NOMOLLbIO TUMA LWara «rnepexoa.

1.HaxmuTe u yaeprkmsaiite KHonKy [). BbibepuTte NyHKT «Peaaktop nporpammy.

2. Bbibepute Homep nporpammbl. YCTaHOBUTE HOMep wara 1.

3. BbibepuTe TMN Wara nporpammbl U YCTaHOBUTE ero NapameTpbl.

4.llocnepoBatebHO YCTAaHOBUTE NapameTpbl 414 BCeX LWaros nporpammsbl. [porpamma
O01XKHA 3aKaH4YMBaTbCcA TMNOM wWwara «CTOM» nan «MEPEXOA».

5. Haxkmute KHOMKYyO. Ha 3kpaHe oTobpasutca rpaduk npouecca peryanposBaHus,
NONYYEHHbIN MOCNE COCTABNEHMA Nporpammbl. YTobObl BEPHYTLCA B PEXMM pPeaaKTUPOBaHUA
Laros, Hakmute KHonky [.

B Tabanue 3 onmncaHbl TMNbI LWAroB NPOrpaMMbl PEryiMpoBaHumA.

Tabnuua 3 —OnvcaHne TMNOB LWaroB NPorpamMmmbl perynmpoBaHus.

3afaHHOl CKOpOCTbiO (3a
onpeneneHHoe Bpems

Tun wara MapameTpbl OnucaHune

HarpeB )Y - cKopocTb, °C/yac, (Bpems, M1H)
YBenuyeHuve SP - KOHEYHOE 3HaveHne Temneparypsl, °C
TemnepaTtypsbl 0o | MNepexopn BpyuHyto/Tpacy= SP/Tnam=SP
3afjaHHOrO  3HAYeHNs C | Bymouen - HeT/PC/P1/P2IT *

YacTtHble Ja/HeTt

Bei6op yacTHbix M K0ahdULMEHTOB 1 OrpaHUYeHe MOLLHOCTY ANns
AaHHOro wara

onpeaeneHHoe Bpemst)

OxnaxpaeHue \Y; - CKOpOCTb, °C/uac, (Bpems, MU1H)

YMeHblueHne sP - KOHEYHOe 3Ha4eHue Temneparypsl, °C

TemnepaTypbl 4O - - =
330aHHOrO 3HAYEHUS C Mepexon Bpy4Hyto/Tpacy= SP/Tusam=SP. YcnoBue nepexoga Ha cnegyroLunni war
3a/laHHON cKopoCTblo (3a | BkntoueH - Het/PC/P1/P2IT *

YacTtHble Ja/HeTt

Bei6op yacTHbix M K0ahdULMEHTOB 1 OrpaHUyYeHe MOLLHOCTY ANns
AaHHoro wara

3aflaHHOW CKOPOCTbIO (3a
onpeaeneHHoe BpeMsl)

Harpes/ V - cKopocTb, °C/uyac, (Bpems, M1H)

OxnaxpaeHue SP - KOHEYHOe 3Ha4eHue TemnepaTtypsl, °C

MameHeHune Temnepatypbl | Mepexod BpyyHyto/Tpacy= SP/Tu3am=SP. Ycnosue nepexoaa Ha cneayoLmn war
A0 3871aHHOTO 3HAYEHNA C | Bimoyen - He1/PC/P1/P2/T *

YacTtHble Ja/HeTt

Bei6op yacTHbix M K0ahdULMEHTOB 1 OrpaHUyYeHe MOLLHOCTY ANns
AaHHoro wara

Bbiaepxka Bpewms - BpeMsi BblgepXK1, MUH

MNopoepxaHue 3agaHHOW | SP - KOHEYHOe 3Ha4YeHne Temneparypsl, °C

TeMmnepartypbl B Te4eHune Mepexoa ABTO/BpyyHyto. YcnoBue nepexoga Ha cnegyowmn war
3aaHHOro BPeMeHM BKMIOYeH - HeT/PC/P1/P2/T *

YacTtHble Ja/HeTt

Bbi6op yacTHbix M kK0ahdULNEHTOB U OrpaHUYeHEe MOLLHOCTU ANis
AaHHoro wara

P-const P -3HayeHne MoLHOCTH, Y%
MopoepxaHve 3agaHHon | SP -3HavYeHune Temnepatypsbl,’C
MOLLHOCTW, A0 3aAaHHOW | TMepexof ABTO/BpyyHyto. YcroBure nepexoga Ha cnegyowmn war
remneparyps! BkritoyeH - Het/PC/P1/P2IT *
Mepexopn Homep lMepexoa Ha 3agaHHyo Nporpammy
nporpamMmel
Cron - OcTtaHOoBKa nporpammbl

* YKa3aHHbIN BbIXoL, 6y,c|,eT BK/TIOYMEH B Te4YeHWne Wwara npun ycnosuu:

w_16E6_v3.1
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1. 3TOoT BbIXOA, He 3adekcTBOBaH (CM. NMYHKT meHo 1.2 Ha cTpaHuue 13 paHHoOro
PYKOBOACTBA)
2. B «MapameTpax wwara NporpaMmbl» NapameTp «BKAKYEH» - «4a» (CM. MYHKT MeHto 2.8
Ha cTpaHuue 20 gaHHOro PyKOBOACTBA)
MapameTpbl Wara Nporpammbl HaCTpanBaOTCA B pasaene 2.8 HaCTOALWEro pykoBoACcTea Nno

aKCnayaTauun.
Tabnuua 4 — Hactpowka koadhpuumeHToB.
YacTtHble | [NapameTpbl | 3HavyeHue KommeHTapuun
fa P o1 0,0% g0 100,0% OrpaHn4yeHne MmakcumManbHOM N MUHMMarbHON BbIBOAUMOM
MOLLIHOCTH
b ot 0.1°C pgo 3000°C | MNponopumoHanbHbI KO3GMULNEHT
oT 1 go 9999 cek. MHTerpanbHbln KoadduuneHT
! Het WHTerpansHaga coctaBnsgowasa ML 3akoHa He ncnonb3yercs
Ky o1 0 00 999.9 cek. | OudbdepeHumanbHbIn KO3pLNEHT
Het - - He ucnonbayetcs

MpuBegem npumep Co34aHUA NPOrpPaMmMbl.

Pexum Tepmoo6paboTkmn

N
o

rpan
)
o

—

®
o
—

TemnepaTtypa,
B (2]
o o
—]

IN]
=1

o
o

60

120 180 240 300 360 420

BpEM S, MUHYTbI

PucyHok 4 —Tpachux pexcuma mepmoobpabomku

Ha pucyHke 4 nsobpaxeH npumep rpaduka pexxkmma tepmoobpabotku. Konmyectso

Laros nporpammsl — 4.

Meps.biit war — Harpes go 100°C 3a 20 MUH., T.e. co ckopocTbto 240°C/u. B kKauecTtse
Ha4ya/IbHOM TemMMepaTypbl MCNOAb3yeTca GaKTUYEeCKaa TemnepaTypa obbekTa.

Bropoi war — Boigep»ka 100°C B TeyeHue 2,5 yacos, T.e. 150 MuH.

TpeTuit war — OxnaxaeHue ot 100°C go 30°C 3a 3,5 yaca, T.e. co ckopocTbio 20°C/y
YeTtBepTbi war — Cton — 0CTaHOBKA NPOrpammbl.
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3 HACTPOMKA NPUBOPA
3.1 KOHOUTYPALIMA

Bxopa

1.1

HanomHum, 4To gonroe Haxatue KHonku [JoTKpbIBaeT pexxnm HacTponku npmubopa.
B nepsom pasaene gaHHOW rnasbl 3a4aeTCA TMN UCNONb3YEeMOro gatymka. Hanpumep, ecam
NoAKNYEHA TepMonapa Xxpomenb-Konenb, Bbibepute «XK(L)».
B rnaBHOM MeH!t0 BbiGepuTe NyHKT «Bxoa» M HAacTponTe TUNbI AaT4MKa corlacHo Tabauue 5.

Tabnuua 5 —Bxo

0 (Bbibop gatymka).

O603Ha4yeHue KommeHTapum Ounana3oH
Aarymka M3MepeHus
Tun:
Tepmonapa XA(K) | TXA (K) xpomenb/antomenb -270...1372°C
XK(L) | TXK (L) xpomens/konenb -200...800°C
Nn(s) | TNM (S) nnatuHa-10%poani/nnaTmHa -50...1768°C
XKK(J) | TXKK (J) kene3o/koHCTaHTaH -210...1200°C
MK(T) | TMK (T) meab/koHCTaHTaH -270...400°C
MNMN(R) | TMNN (R) nnatuHa-13%poauin/nnatuHa -50...1768°C
NP(B) | TMNP (B) nnatnHa-30%poguin/nnatnHa-6%poamn 600...1820°C
HH(N) | THH (N) Huxpocun / Hucun -270...1300°C
BP-A1 | TBP (A-1) Bonbdpam-peHunin/Bonbgpam-peHni 0...2500°C
BP-A2 | TBP (A-2) Bonbpam-peHunin/Bonbgpam-peHni 0...1800°C
BP-A3 | TBP (A-3) Bonbpam-peHunin/Bonbgpam-peHni 0...1800°C
TXK (E) | TXK (E) Hukenb-xpom/Meab-HUKeNb (XPOMEb/KOHCTaHTaH) -270...1000°C
TepMOMeTp CONPOTUBNEHUA
Pt | MnatuHoBLINPt (0=0,00385 °C™) -200...500°C
M | MegHbin M (a=0,00428 °C™) -180...200°C
N | NnatuHosbin M (a=0,00391°C™) pegko ncnonbayercs -200...500°C
Cu | MegHbin Cu (W100=1,4260) peako ncnonb3yetcs -50...200°C
H | Hukenesblit H (0=0,00617 °C™) -60...180°C
R(Owm) | NIamepeHne conpoTmBneHns 10...300 Om
MacwrabupyemMbiin gaTumK
JINHeNHbIN MNogkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UMU C BbIXO40M 0...20 MA
no HanpskeHuto. JInHenHoe macwtabuposaHme 0...40 mA
N3MepPEHHOW BENNYNHbI -10...80 mB
KBagpaTu4iHbin [NopgkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UIMU C BbIXO4OM 0...20 mA
no HanpsikeHnto. MaclwtabupoBaHme M3amMepeHHoM 0...40 mA
BEJIMYNHBI C M3BNIEYEHMEM KBAAPaTHOrO KOPHS -10...80 mB
KopeHHoOM [NopgkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UIMU C BbIXO4OM 0...20 mA
no HanpsikeHnto. MaclwtabupoBaHme 3MepeHHoM 0...40 mA
BESIMYNHBI C BO3BEAEHMEM B KBagpar -10...80 mB
MupomeTp
PK-15 | NupomeTp mapku «PK-15» 0...1500°C
PC-20 | NupomeTp mapku «PC-20» 0...1950°C
ﬂpumeanue BerHMVI AnanasoH mnamepeHma nAaTUHOBbIX TEPMOMETPOB COMPOTUBAEHUNA

YKa3aH Aans patymkos ¢ conpoTtusneHnem npu 0°C paBHbim 100 Om u

CONpPOTUBAEHUM
COMPOTUBNEHUAX BEPXHUN AMaNa30H U3IMepPeHMA ByaeT Bbllle.

w_16E6_v3.1
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Bbixoabl

1.2

B sTom pasgene Heobxoammo BblbpaTb Ha3zHauYeHMe AN KaKAoro Bbixoaa. Tepmopat-
16E6 nmeet 5 BbixoaoB. Ha Kaxaplit BbIXoa, (3@ UCKIHOYEHUEM aHa/IOrOBOr0) MOMKHO HAa3HA4YUTb
ynpasneHune HarpesaTenem, oxJagutenem, CUrHaaMs3aumio xoga nporpamm wamM OAUH U3

npopunen aBapunMHOM

CUTHaNn3aUuunn.

Tekylulee CcOCTOAHME KaXaoro Bbixoaa (Kpome

aHanoroBoro) otobparkaeTca Ha nepeaHen naHenn. Ecam BbIxos BKAOYEH — OH OyAeT BblaeneH.
B Tabnvue 6 npeacTaBneHO ONMcaHWe NapaMeTPOB HAaCTPOWMKK BbIXOAa.

Tabnuua 6 —HacTtpovika Bbixoga.

PeneliHo-cumucmopHbIl

MapameTp 3HaveHus KommeHTapun

T BbikntoyeH Bbixog He ucnonb3yertcs

TpaH3uCmopHbIl HarpeBatenb Bbixog ynpaBngeT HarpeBaTtenem
Oxnagurtenb Bbixog ynpaBnsieT oxnagutenem

P1 CurHanusaumsal Bbixoa ynpasnseT aBapuiiHoii curHanuaaumein 1

Pene CurHanusaums?2 Bbixog ynpaBngeT aBapuiHOW curHanusauuen 2
CurHanusaumsa3 Bbixog ynpaBngeT aBapuiHOW curHanusauuen 3

P2 Tanmep Bbixog Tanmepa

Pene Cwurnan.1 nporp... BbIx0A UCMonb3yeTcst Ans CUrHanu3auum xoaa nporpammbi 1

PC CuvrHan.2 nporp... Bbixoa ucnonb3yetcsa Ang curHanuMsaunmn xoga nporpammel 2

A
AHarozo8bil

BbikntoyeH Bbixog He ncnonb3yertcs

YnpaBneHue HarpeBaTenem, TOK NponopLMoHaneH MOLHOCTH,
HarpeBatenb .

BbIBOOUMOW Ha HarpeBaTtenb

YnpaBneHue oxnagutenem, TOK NPonopLMoOHaneH MOLLHOCTH,
Oxnagurtenb P . A poriopu t

BbIBOAUMOW Ha OXfiaguTenb

- [MpeobpasoBaHne TEKYLLErO NU3BMEPEHHOTO 3HAYEHUS B TOK

TpaHcnupyrowmmn peobp y P ’

BbIXOLHOW TOK nponopunoHaneH M3MepeHHOI7I BeJIn4nHe

Echn BbIxOo4, He MCNONb3yeTCcA, PeKoMeHAZyem ero OTKAK4YUTb — Bbl6paTb 3Ha4yeHune

«BbIKNIOYEH .

BHumaHue!  [lpu ycmaHoBKe HA3HAYeHUs 8bIx00d caedyem MOMHUMb O MOM, Ymo npubop
He 8bIMosAHAemM 00HY U my xce (yHKUUK HA pasHbix ebixodax. Hanpumep, He
ynpassasem 08ymMA Hazpesamenamu. [loamomy, npu rnepeHoce Hazpesamesns C
nepe8o2o 8bixo0a Ha emopoll, nepssili — ABMOMAMUYECKU 8bIKAOYAEMCH, m.e.
ycmaHaenueaemcs 3Ha4yeHue « BbIKAoYeH».
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3.2 PETYTIUPOBAHME

Tepmopgat-16E6 moXKeT perynnposaTb TemnepaTtypy MNpuv MOMoOLM ABYXNO3ULUOHHOIO,
Tpexno3nunmoHHoro nam NN/ 3akoHa perynnposaHuA.

Hanbonee npocton 3aKoH peryavMpoBaHMA Temnepatypbl - ABYXNO3UUMOHHbIA. Ha
HarpesaTeNb NOJAETCA MOJIHAA MOLWHOCTb A0 AOCTUXKEHWA YCTaBKM, NOCAe 4ero nogada
MOLLHOCTWN NpeKpaliaeTca. HecmoTpsa Ha 3TO, pasorpeTbii HarpesaTeNb NPOAO/KAET OTAaBaTb
TENNO M TemnepaTypa OObEKTAa KaKoe-TO BpemA NPoAOo/KaeT HapacTtaTb, YTO NPMBOAUT K
neperpesy. MNpu nocnegyowem oCTbiBaHUM 06bEKTA, NO AOCTUMKEHUWN YCTAaBKN, HA HarpeBaTe/b
BHOBb MOAAeTCA MOJIHAA MOLWHOCTb. HarpeBaTenb CHayana pasorpesaet ceba, 3aTtem
OKpyrKatowmne obnactn ob6veKTa, U, TaKUM 06pa3om, oxnaxkgeHne byaet NpPoaoXKaTbCA A0 Tex
nop, NOKa BOJIHA Tenaa He AOCTUrHeT AaTyuMka Temnepatypbl. CneposatenbHO, peasibHasA
TeMnepaTypa MOKeT OKA3aTbCA 3HAYMUTE/IbHO HUMKE 33a4aHHOro 3HaYeHunA. Takum obpasom, npu
ABYXMO3ULMOHHOM 3aKOHE peryampoBaHUA BO3MOXKHbI 3Ha4YUTE/IbHble KoNebaHMAa TemnepaTypbl
OKO/10 334aHHOM0 3HAYEeHMUA.

MOBLICUTb TOYHOCTb PErYMPOBAHNA MOXKHO, MPUMEHAA NPONOPLNOHANIbHO-UHTErPaAbHO-
AnddepeHuManbHbl 3aKoH peryampoBaHua (ML 3aKoH).

NMUO, npegnonaraet ymeHblleHME MOLLHOCTM, NOJABAaEMOM HA HarpesaTenb, N0 mepe
npubanxeHna TemnepaTypbl O0ObBEKTAa K 3agaHHOM Temnepatype. Kpome TOro, B
YCTAaHOBMBLUEMCS pexume peryampoBanua no MU 3akoHy npubop onpegensetr BeAUUYMHY
TENIOBON MOLLHOCTM, HEobXoAMMYIO ANA KOMMEHCALMU TENAOBbIX MOTEPb M MOAAEP)KAHUA
3a4aHHOM TemnepaTypbl.

nua 2.1

Ona pabotbl MWL 3aKOHA perynMpoBaHMA Heobxoammo 3agaTb TpU KoadduumeHTa —
NPONOPUMOHA/NIbHbIN, WHTErpanbHbin U  auddepeHuranbHbin. Bbl MoOXKeTe 3a4aTb 3TU
KO3QPULMEHTbI BPYYHYIO MAM Npubop MoOXKeT onpenennTb UX B aBTOMATUYECKOM peXxume
(HacTpoiKa aBTOMaTUYECKOrO perknma npeacraBneHa B lnase 2 pasgen 5).

B Ttabnuue 7 npeactaBNeHO ONMCaHWE TFPynnbl NapameTpoB HacTpouku MU 3aKoHa
peryampoBaHuA.

Tabnuua 7 —Hactpovika N[ —3akoHa perynvpoBaHums.

MapameTtp | 3Ha4yeHue KommeHTapun
K, ot 0°C go 3000°C MponopunoHanbHbIi K03 dUUMEHT
K ot 1 cek. oo 9999 cex. MHTerpanbHbI KOadduUUMEHT
Het MHTerpanbHasa coctasngawowag NN 3akoHa He ncnosnbayeTcs
Ky ot 0.0 £o 999.9 cek. OudbdepeHumnanbHbii KO3 UneHT
HarpeBartenb 2.2

HacTpolika HarpeBaTens COCTOMT M3 ABYX 3TAnoB — 3TO BbIOGOP 3aKOHA PEryiMpoBaHuns U
BbIOOP MeToAa ynpaBaeHUsA MOLLLHOCTbIO HarpesaTens.

3AKOH PETY/INPOBAHUA

Mpnbop ocyuiecTBaneT peryanposaHue no MU 3akoHy, No ABYXNO3ULMOHHOMY 3aKOHY
WU NO TPEXMO3NLNOHHOMY 3aKOHY.
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3aKOH Harpesa TPEeXNO3ULLMOHHbIN
BKAtoueHne 1 HacTpomKa TPEXNO3ULMOHHOTO 3aKOHa PEryIMpoBaHMA ONKUCaHbl B MYHKTE
3.6 HacToALWero pykosoAacTsa.

3aKOH HarpeBa ABYXNO3ULIMOHHbIN

Mpwn ABYXNO3ULMOHHOM PErynpoBaHnUM HEOHXOANMMO YCTaHOBUTb BE/IMUMHY FMCTepesmnca
(A) MUHMManbHOE BpeMs MeXAY BKJOYEHUAMM W BbIKIOYEHMAMM HarpesaTtens («Bpems
BbIX04a»), MUHUMANbHYIO M MAaKCUMabHYH MOLLHOCTb.

B Tabnuue 8 npeacrtaBneHO ONMCaHME MapaMeTPOB HACTPOWKM HarpesaTens npu
ABYXNO3ULMOHHOM PEry/iMpoBaHunM.

Tabnuua 8 —HacTpoiika napamMeTpoB HarpeBaTens Npu ABYXNO3MLMOHHOM peryriMpoBaHuu.

MapameTp 3HayeHune KommeHTapum
A ot 0°C po 25°C 'McTepesnc
Bpewms ot 01 cek
MuHnManbHoe BpeMsi MeXay BKITHOYEHUAMU U BbIKIIOYEHUSAMUN pene
BbiXxoaa [o 254 cek
P o1 0 no 100% MakcumanbHasg/MMHMManbHas MOLLHOCTb

Mctepesunc Heobxoamm, YTobbl NPeaoTBPATUTL CAULIKOM YacToe BK/IKOYEeHMe HarpeBaTens.
BbIxo, BKAOYEH, MOKa TemnepaTtypa He 4OCTUIHET 3HAYEeHMA YCTaBKU. [pn AOCTUKEHUM YCTABKMN
BbIXOA, BbIKAtoYaeTcA. [TOBTOPHOE BKAKOYEHUE NPOUCXOAMT NOCAE CHUXKEHNA TEMNepaTypbl HUXKe
YCTaBKM Ha BeNMYMHY ructepesmca. uctepesnc 3agaértca B rpagycax. O6blMHO 3HayeHue
ructepesmnca pasHo 1...10 rpagycam.

«Bpems BbIxoga» - 3TO AOMONHUTENIbHbIA NapameTp, MCNOAb3yeTca ANA TOro, 4Ytobbl He
A0NYCKaTb CAMLIKOM YacTble BKIKOYEHMA 3N1EKTPOMArHMTHOro NyckaTens.

Hanpumep, 3agagum «Bpemsa Bbixoda» paBHoe 5 mwuHytam. Ecanm Temnepatypa B
3/1eKTPONeYn MOHU3UTCA, BbIXOA BKAOYUT NycKatesnb. lNycKaTenb OCTAHETCA BKAKOYEHHbIM Ha
BpemMa He MeHee 5 MUHYT, Aarke ecau neyb neperpenach. [locne BbIKAOYEHUA NYyCKaTeNa OH He
BKAOYUTCA paHee, Yem Yyepes NATb MUHYT, AaXKe eCn Neyb OCTbiNa.

HecmoTps Ha TO, YTO ABYXMNO3ULMOHHbIN 3aKOH PEryMpoBaHUA NpeaycMaTpMBaeT noaady
mowHoctn nmbo 0%, nnbo 100%, B npubope ecTb BO3MOXKHOCTb WM3MEHUTb 3HAYEHUA
MUHUMANBHOM Y MAaKCMMANbHOM MOLLHOCTU.

3akoH Harpesa NMUA

MNpu MWL perynnpoBaHMM HEObBXOAMMO YCTAHOBUTb MWHMMANbHYIO U MaKCMMaAbHYHO
MOLLHOCTb.

B tabnnue 9 npeacrtaBneHo onucaHMe NapameTpoB HACTPOMKWM Harpesatensa npu MU
peryampoBaHuu.

Tabnuua 9 —Hactpovika napameTpoB Harpeatens npu ML perynupoBaHum.

MapameTp 3HauyeHune KommeHTapum

P ot 0 go 100% MakcumanbHasa/ MMHUManbHas MOLLHOCTb
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METO/ HATPEBA

MpX MCNoNb30BaHMN MeToAa LWUMPOTHO-MMNYAbCHOU mopgynauumu (LUMM) HarpeaTtenb
BK/AtOYaeTcAa Ha gonto nepuoga LWLUM. Metoa moxKeT ObiTb AL A
peann3oBaH Ha BCEX TUMNAX BbIXO40B: pesie, TPaH3UCTOPHOM U T,
cMMUCTopHOM. CpegHAA MOLWHOCTb  M3MEHAEeTCA NyTem V%
M3MEHEHMA  COOTHOWEHMA  BpPeMeH  BK/IIOYEHHOIO WU Morsocts 50%
BbIKNOYEHHOTO COCTOAHUM HarpesaTens. MNepunogp, \/T
cpabaTbiBaHMA pene (nepwop, LLNM) 3ajaeTcA
nonb3oBatenem. [lpn KUCNONb30BaHWM NycKaTenem, pAnAa Momsocts 25%
NPOANIEHNA CPOKa wux cayxbbl, nepuog WUM cnepgyet
BblOpaTb 6O0NbLWIMM, COTHW CeKyHA. [Ans TUPUCTOPHbLIX CUAOBbIX ONOKOB WMAM  MOLLHbIX
CMMUCTOPOB, KOTOPbIM 4acTble MepekntvyeHna He BpegAat, nepuon LWNM moXHO 3apaTb
HeCKosbkO cekyHa. lMepunog WMM no ymonvaHuto yctaHasamsaeTcA 5 cekyHg gna C- m T-
BbIX040B 1 120 ceKkyHpA, ana pene.

Morsocts 100%

Yo

C

\4

—

Yo

MpM meToge paBHOMEPHO pacnpegeneHHbix paboumx |ia

ceteBbix nepuogos (PCIM) Tok yepes HarpeBaTeb NEPUOANYECKHU MowHoctb 100%
BK/IIOYAETCA Ha OAMH WM  HECKOJIbKO CeTeBbIX Nepuoaos. \//\UQ 7 1.
MoOLWHOCTb HarpesaTens MCMNbITbIBAET MeHbluMe KonebaHuAa BO MowuHocTs 50%

BpemeHu, yem npu ucnonbsosaHmn WM. ITOT meTon oOuyeHb /MDD /D T
xopow B NabopaTopHbIX YCAOBUSAX MPU  MasbiX MOLLHOCTAX \I/Mommmzs% W
HarpeBaTens. He ucnonb3ynte metog npu mouwHoctax 6onee 5 | Te
KBT. Heponyctumo  uncnonb3oBaHme metoga PCIT npwu \J Y \)7 Te

MHOYKTUBHOW Harpyske.
dasoumnynbcHoe ynpasBneHue (PUY) noseonser MNAaBHO M3MEHATb MOLWLHOCTb Ha

HarpeBaTene. MeToa peanusyeTca TONbKO Ha TPAH3UCTOPHOM ALA

BbixoZe. Mpn 3TOM MO TPAH3UCTOPHOMY BbIXoAy B LUPPOBOM Hepron LM

BMAE nepepaetca Tpebyemas MOLWHOCTb, a $pa3ommnynbCcHoe U{\UAUAU/\U{\UAU{\UAU{\U”U{\ UAUK\UAUAUA\/AUAUAU/\UAUA EX
ynpaBaeHue peannsyetca BHeWHUMN 61okamm PNY nam MBT. Mongsocts 100%
TupucTopbl  OTKpbIBalOTCA € peryampyemon  dasosomn (/[ LML T.c
3agepkkom ot 0 go 180° Kaxkabin ceTeBor nonynepunog,. Metog, VTV U!Mﬂm oo l
XOPOLIO MCNO/b30BaTb ANA PaboTbl C HAarpeBaTeNAMM C MANoM

Tennoson wuHepumen. PasomMmnynbCHOE ynpaBAEHWE 4YaACTO \N\U UAUAU b
MCNONBL3YIOT ANA PAaboTbl C NOHWMMKAOWMMKN TpaHCGOPMaTOopamm Moumocrs 25%

C HM3KOOMHOM Harpyskor BO BTOPUYHOM o06MOTKe. [lapameTp Pno3BonseTr orpaHUYnTb
MAKCMMANbHYIO U MUHMMANBbHYIO MOLWHOCTb, BbIBOOAMMYIO Ha HarpesaTenb. MaKcMmanbHYyHO
MOLLIHOCTb OFPaHMYMBALOT AN1A NPeaoTBPaALLEHUA pa3pYyLLUEHMS HAarpeBaTena Npu nogaye noaHoOm
MOLWHOCTU, ANA YMeHblUEeHUA CKOPOCTU HarpeBa MNpu CAUWKOM MOLHbIX HarpeBaTenax u
YAydlEeHUs TOYHOCTU PerynmpoBaHua TemnepaTypbl. OrpaHMYeHne MMUHUMAIbHOM MOLLHOCTU
HarpeBaTeNs WCNO/b3yeTCsa peXxe, Hanpumep, AAA HarpesaTenss C CUAbHOWM 3aBUCUMOCTbHO
COMPOTUBAEHMA OT TemnepaTypbl (CMANTOBBLIN CTepP)KeHb). [nA yBennYeHuAa pecypca TaKoro
HarpeBaTena ero Hy)HO MeaJsIeHHO pa3orpeBaTb, a Pa30OrpeTomMy— He AaBaTb OCTbITb HUXKe
HEeKoTopoW TemnepaTypsbl.

®-2 — metog PUY, TONbKO ANA CHATbIX C NPOM3BOACTBA CUNOBbLIX 610KoB PUY (Kak
npasuno, BbinyweHHbIx Ao 2010 roga), octaBieH ANA COBMECTUMOCTMU.
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B Tabnumue 10 npeacTaBieHO OoNUCaHWE HAaCTPOMKM NapamMeTpoB MeToAa Harpesa.

Tabnuuya 10 —HacTtpolika napameTpoB MeTo4a HarpeBa.

MeTona KommeHTapum

Lwnm LWMDOTHO-UMNVAbCHAA MOAVAALNA nepuon

PCn paBHOMEPHO pacnpeaeneHHbIX paboumx ceTeBbIX NeEpNoaos

ouny dbasomMmnynbcHoe ynpasneHve

-2 meTton ®UNY, ToNbKO A8 CHATLIX C MPOU3BOACTBA CUAO0BbIX 6A10K0B PUY
Oxnapgurenb 2.3

HacTponKa oxnagutens, Kak M HaCTPOMKa HarpesaTend, COCTOMT M3 ABYX 3TanoB — 3TO
BbIOOP 3aKOHA perynmpoBaHuA U BbIbOp MeToga ynpaB/ieHUA MOLWHOCTbIO oxnaguTtena. Mpnbop
OCyLLeCTBIAeT perynimpoBaHune oxnagutena no NN/ 3aKoHy nam no AByXNO3ULMOHHOMY 3aKOHY

3akoH oxnaxkaeHua MU

MapameTpbl npu MU peryamposaHum bepyTca aHaNOrMYHble NapaMeTpam HarpeeaTens

Mpw MU 3akoHe MoLWHOCTb ox1laguTena peryampyetca metogom LLNM.

Mpu ncnonb3oBaHMKM nNpubopa ANA ynpaBAeHUA U HArpeBom M oxnaxkaeHwem no NMUA
3aKOHY criegyeT caenatb MOLWHOCTb HarpeBa M OXNAXKAEHMA CONOCTaBUMbIMM C MOMOLLBbIO
napametpa Px/ Pr.

3aKOH OXJ1aXKAeHUA ABYXNO3ULLUOHHbIN

Mpn ABYXNO3MLUMOHHOM PeryinpoBaHnn HeobxoaMmo yCTaHOBUTb BEIMYMHY TMCTepesnca
(A), MUHUManbHOE BpemA MeXAYy BKAYEHUMAMM U BbIKAKOYEHUSMU oOxnaauTtens («Bpems
BbIXO4a»).

B Tabnuue 11 npeactaBneHoO onNMcaHME MNapaMeTPOB HACTPOMKM oOxnagutens npwu

ABYXMNO3ULMNOHHOM peryanpoBaHunn.

Tabnuua 11 — HacTpoiika napaMeTpoB oxnaguTens npu AByXNo3MUMOHHOM perynvpoBaHuu.

MapameTp 3HauyeHune KommeHTapum

A ot 0°C po 25°C 'McTepesuc

Bpems ot 01 cex MuHMManbHOE BpeMs MeXAy BKIHOYEHMAMU U BbIKMIOYEHUSMN pene
BbiXxoaa 0o 254 cek

MapameTpbl TPEXNO3ULUOHHOIO peryiMpoBaHus 2.4

[aHHbIV pa3gen AOCTyNeH Noc/e BKAOYEHMA TPEXNO3ULMOHHOTO perynpoBaHus B [nase
6 pasaen 1, a Takne pasgensl, Kak «Oxnaautenb» n «HarpesaTesb» CTaHYT HEAOCTYMHbIMMU.

B Tabnnue 12 npeacTaBNeHO OMNWCaHME HACTPOMKU NapamMeTpbl PerynmpoBaHms
3NEKTPO3aABUNKKM.
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Tabnuua 12 —HacTtpoiika napameTpoB perynvMpoBaHus aN1eKTPo3aaBuKKN.

MapameTp 3HaveHune KommeHTapumn

OTKNUK OT1 00 mMuH 01. cek Bpems mexagy ynpasnsaowumm nMmnynscamu (Bpemsi TENNOBOro OTKMNMKa)
A0 99 muH 59. cek

A= 0,1°C po 250°C 30Ha HEYYBCTBUTENbBHOCTH

KoadhbmumeHTnl Kp

O7 0,1 70 999,9 MponopunoHanbHbIn KO3PULMEHT

g‘i 0 10 9999 cek OudbdepeHumanbHbIn KO3hLNEHT
OnutenbHOCTbL Max Haubonbliaa onuTenbHOCTb MMMynbca (He AOMKHa NpeBbiaTh BpeMS
MMnynbca OBWKEHMS 3aBWKKM OT OQHOTO KparvHero NonoXeHusa 4o pyroro)

Min HaumeHbluas gnnTenbHOCTb MMMybca

MepBblii NapameTp, HEO6XO0AUMbI ANA HACTPOMKM pPeryampyroLwero mexaHmsma — 3to A -
30Ha He4yyBCTBUTENbHOCTU. Ecnn nM3mepeHHas TemnepaTypa OT/AMYaeTcA OT 3a4aHHOM meHee
Yyem Ha BeJINYMHY 30Hbl HEYYBCTBUTENbHOCTW, PEryinpoBaHne He npoucxogut — oba pene
BbIK/IHOYEHbI. BTOpoN napameTp, HeobXxoAMMbIM ANA HACTPOMKM - MNPOMNOPLUUOHANbHbIN
KoaddpuumeHt Kp. MNpu Harpese UAM OXNaXKOAEHUU COOTBETCTBYHOLLEE pesie 3aMbIKaeTCA Ha
Bpems, 3aBUCALLEe OT Pa3HOCTM TemMnepaTyp MeXay YCTaBKOM U M3MEpPEHHbIM 3HayeHUem
Temnepatypbl.  [lponopunoHanbHbin  Ko3dPuumeHT Kp  asndetca  KoapouumeHTom
NPONOPLMOHANBHOCTU MEXKAY OAUTENbHOCTbIO YNPaBAAKOWMX UMMNY/IbCOB (BpeMsA, Ha KOTopoe
3aMblKaeTca pene) U pasHocTblo Temnepatyp. OH uMmeeT pasmepHocTb [cekyHaa/°Cl. Ero
BE/IMYMHA — 3TO A/IUTENbHOCTb MMMYAbCa, KOTOpas Npeano/ioxuTenbHO Heobxoamma Ana
M3MEHEeHNA TemnepaTypbl Ha OAMH rpaayc.

Tpetnit napametp Kd — guddepeHumanbHbln KO3PPUUMEHT. LANTENbHOCTb YNPABAAOLLMX
MMMNYNbCOB AOJ/IKHA 3aBUCETb OT CKOPOCTM M3MEHEHMA TemnepaTypbl C 0O6PaTHbIM 3HAKOM,
4yTOObl NPENATCTBOBATbL PE3KMM M3MEHEHUAM TemnepaTypbl 06bekTa. Yem bbicTpee ocTbiBaeT
06beKT, Tem 6osblue Npubop OTKPbIBAaeT 3aABUMNKKY, YBeNWYMBAs MnocTynaeHue Tenna. WU
HaobopoT, ecnn TemnepaTypa BO3pacTaeT CAUWKOM ObiCTpo, NpMbOpP HauyMHaeT NPUKPbLIBATb
3a4BMXKKY.  OunddepeHumanbHbll  KOIPPUUMEHT 3a[aETCA B CEKyHAAx W ABAAeTCA
Ko3dPurumeHTOM

NPONOPUMOHANBHOCTU MEXKAY CKOPOCTbIO M3MEHEHWA TEMMNEepaTypbl U OXUAAEMOM
BE/IMYNMHOM KOMMEHCALMM 3TOTO N3MEHEHMUS.

ONnTenbHOCTb yNpaBAAOWMX MMMNYAbCOB BbluMcaseTca no popmyne:

dT
Bpemsa umnynbca = Kpx [AT —Kdx a}

MapameTp OTKAMK — 3TO BPEMA TEMJIOBOrO OTKAMKA CUCTEMBbI. [TPOMENKYTOK BpeMeHMU
MeXAY YNpPasBAAWMMMU UMNYIbCAMWN ONpeaenaeTca BPeMeHEM TEMNI0BOrO0 OTK/IMKA CUCTEMBbI.
Mo cyTn, 3TO BPEMEHHOW MHTEepPBa, 38 KOTOPbIN U3MEHUTCA TeMnepaTypa CUCTEMbI, BC1IeACTBUE
M3MEHEHUA MONOXKEHUA 33a4BUKKU. OTKAUK MOXKET OblTb onpenesieH 3KCNepUMEHTaNbHO U
AONKeH ObITb 3a4aH Npu HacTpomke npubopa. MNpeaycmoTpeHa BO3MOXHOCTb OrpaHMYeHuUs
ANTENbHOCTU YNPABAAIOLWMX MMNY/IbCOB ANA y4eTa N0PTOB 3a4BUMKKMU.
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ABToHacTpoiika MNA 2.5

1.BonauTe B pasaen.

2.3a4anTe yCTaBKy perynamMpoBaHusa, Npu KOTopoi Bbl cobupaeTtech aKCNAyaTUPOBaThb Neuyb.

3.Yb6eautechb, 4To TemnepaTypa B NeYn HUXKe yCTaBKM He meHee Yyem Ha 10°C.

4.Bbibepute napametp CTAPT un Haxkmute KHonKy .

Mpnbop HayHeT aBTOMATUYECKYI HAacTporKy MU KoadPmnumeHToB. PeXKMM HACTPOMKM Ha
BCe 3TO Bpema byaeTt 3a610KMpoOBaHO. Bpema aBTOHACTPOMKM 3aBUCUT OT MHEPLMOHHOCTM Neyn
N MOXKeT 3aHATb A0 100 mmnHyT. HabatoaaTb 3a NPOLECCOM aBTOHACTPOMKM MOMKHO M3 OCHOBHOFO
pexuma. lMNocne noasneHns Haanucun «JoXAUTecb...» Haxkmute KHonky [J. B BepxHel yactu
3KpaHa MOABUTCA MWTralOWaA HagnNWUCb, YKA3bliBaloWaA B NMPOLEHTAX O BbIMOJHEHWM Mpouecca
aBTOHACTPOMKMN.

AeTonacTrPomka MUA ,ﬂ“h},ﬂ%gﬁg i858 floxantecs
T OKOHYAaHUA
SP= 90, 0°C |:> : : : ::} ABTOHACTPOMKMH
CrapT SP= 94°C C MHA - ko39®.
MowHOoCTL -100, 8%

Ecnm B npouecce HacTpoiku npousowen cbon (Hanpumep, npmbop 6bin obecTtoyeH), To
BblCBeYMBaEeTCA coobuieHne 06 owmnbke.

Mpn ycnewHom 3aBepleHnn aBToHacTpoikn MU KoadduumMeHToB HOBble 3HAYEHWUS
KO3pdUUMEHTOB 3aHOCATCA B NamATb Npubopa.

Ecnn aBTOMaTMyeckana HaCTPOMKa He OAeT YKefaeMoro KayectBa peryinmpoBaHusa, nmbo
npmbop npekpawaeT ee M3-3a CANWKOM 6onblOro BpemeHn Hactporku, NMUA KoadpuumeHTs!
cnepyeT 3a4aTb BPY4YHYHO (CMOTpM Ha caiTe www.termodat.ru ctaTblo «MeToabl HaxoXAeHUs
NMUO KoadpuuneHToB»).

PyyHoe ynpaBneHue 2.6

Mpw BXxoAe B 3TOT pasaen, Bbl ynpaBasieTe MOLWHOCTbIO CaMU.

B 3TOM penMme MOXKHO HabnwgaTb Kak MpU U3IMEHEHUW MOLLHOCTM, WM3MEHAeTcA
n3mepsemasn TemnepaTtypa. 3HauyeHne MOLLLHOCTU YCTaHaBANBAETC KHoMKamu V n A.

Mpn MU perynMpoBaHUMM MOLWLHOCTb 33JaeTCA B MPOLEHTAx, Npu ABYXMNO3ULMOHHOM
PeryninpoBaHnUK HarpesaTenb AMB60 BKAOYEH, MO0 BbiKAOYEeH (4a/HeT), npu ynpaBaeHuu
3NEKTPO3aABUKKOM NOAAKTCA MMMY/IbCbl OTKPLITUA UM 3aKPbITUS 3a4BUMKKN.

53.1°C

BbIXxo4, 13 3TOro pasaena BO3BPaALLAET PEKUM aBTOMATUUYECKOTO PeryimpoBaHums.

O6pbiB gaTuMKa 2.7

Mpu obpbiBe Tepmonapbl UAM TEPMOMETPA COMPOTUBIEHUSA U KOPOTKOM 3aMbIKaHWUM
TEPMOMETPA CONPOTUBAEHUA, NO YMONYAHUIO, NPUBOP BbIKAOYAET HarpeBaTeslb U BblKAKOYaEeT
oxnagutenb. WMHoraa, AnAa OTBETCTBEHHbIX TEXHOJIOFMYECKUX MPOLLEeCcCOB, Pa3yMHO 3a4aTb
HEKOTOPYI MOLWHOCTb Ha HarpesaTene, MO0 Ha oxnaauTene, He AOMYCKAoWYH OCTbIBAHUA,
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NMb0o ypesmepHOro pasorpesa yCTaHOBKMU.
3Ta CTpaHWLUA HeAOCTyNHA Npu ynpaBAeHUM 3N1EKTPo3aaBuMKKOM. Mpu obpbiBe AaTYMKa
ABUXKEHME 3a1BUXKKM NpeKpaLlaeTcs.

MapameTpsbl Wwara npor... 2.8

B Tabnuue 13 npeacraBieHO ONMCaHWE HAacTPOMKM NapameTpoB Lwara NporpaMmbl.

Tabnuua 13 —HacTtpolika napaMeTpoB Lara nporpaMmmsl.

MapameTp 3HauyeHune KommeHTapum
Mepexop Oa, Het BoaMOXHOCTb Nnepexofa Ha cnegyoLwmi war nporpammbl: Tuam=SP, Bpy4Hyto
BknioueH na Het Bo3MOXHOCTb Bbl60pa COCTOAHUA BblXOAa HAa AaHHOM Llare nporpamMmmbl:
’ BKJITHOUNTb, BbIKIMIOYNTb
'~Iac-r|-|b|e, Max P na, Het B03MOXHOCTb MCMOSIb30BaHUS YHUKallbHbIX NapamMeTpoB A5d Bbl6paHHOI’0

wara nporpammbl: ML koadpUuneHTsl, MakcumanbHasi MOLWHOCTb

NnAa koachduu,. [a, HeT Bo3moxxHocTb ncnonb3oBaHus ML koaddULNMEHTOB UK HET, B NYHKTE
’ «YacTHble, Max P»

Harpes/ Bpemsi Bo3moxxHOCTb BbiGOpa NnapaMeTpoB Luara Tuna Harpes/ oxnaxaeHue:
oxnaxpaeHue cfopoc,ﬂ: - NI3MeHeHMe TemnepaTtypbl C 3a4aHHON CKOPOCTbIO
- NI3BMEHEHME TemnepaTypbl 3a onpegeneHHoe Bpems

B pa3gene «Pepaktop nNporpamm» YCTaHaBAMBAKOTCA OCHOBHDIE [ryywmmpm———
napameTpbl LWaroB MNporpammbl. YCnoBua nepexoga C OAHOrO LWara Ha H"':“":ﬂ?ﬂ%
apyron Bcerga Tpcy = SP, T.e. npubop B KaxKAblh MOMEHT OTPaAbOTKM E:z Eg?ac::K
NPOrpamMmmbl PaccYUTbIBAeT TemnepaTtypy M MNPUHUMAET ee 3a 3Ha4vyeHue
YyCTaBKU. B gaHHOM cnyyae, M3MepeHHas TemnepaTypa MOXKEeT OT/IMYaTbCA OT PAacYeTHOM Ha
HEKOTOpYHO BennYnHy. Ecnm Bam Heobxoanmo nepenTn Ha ceayrowmn Wwar Nporpammbl CTPOro
NO AOCTMXKEHMIO 334aHHOM TemnepaTypbl, HEO6X0AMMO MCNO/Ib30BaTb YC/I0BME Mepexoaa Ha
cnegyrowm war nporpammbl Tuam = SP. BO3MOXKHO, TaKKe OCYLLEeCTBAATb Nepexos OT wara K
Lary Nnporpammbl MO HA*KaTMUIO KHOMKM ONepaTopom, T.e. «BpyuHyto».

NMUAO kKo3ddUUMEHTbI U MaKCUMaNbHAs MOLWHOCTb ANA BblIOpaHHOro wWwara, OT/IMYHbIe OT

3af,aHHbIX B pa3gene «HacTpoiika HarpesaTena», 3a4atoTca B NyHKTe «4acTHble, MaxP».

3.3 ABAPUIUHAA CUTHAZTU3ALUA

B aTOoM rnaBe paccmaTpuBaeTCs HACTPOMKa Tpex npodusiien aBapumMHOM CUTHAAU3ALUN.
Mpepgnonaraetcs, YTO BCe OHWM ByAyT Ha3HA4YeHbl Ha pa3Hble BbiIXxoAbl. A Kaxaon «aBapumn»
yCTaHaB/MBAETCA CBOA MpeaenbHaA Temnepatypa (aBapuiHas ycTaBka). Hanpumep, oauH
BbIXO4, C HAWMMEHbLUEN YCTaBKOM, MOXET ObITb HACTPOEH Ha npeaynpeauTesnbHyto
CUrHaNM3auMilo, BTOPOM — Ha MNpeaenbHO AONYCTUMYHKD YCTaBKYy, CUTHaamsupyrlowyr o6
aBapMMHOWM CUTyauMn, a TPETUM BbIXOA, — C YCTAaBKOW, NpeBbIWAloWen npeaenbHo 4oNyCTUMYIO,
MOXKET OTKNOYNTb perynpoBaHue. Nnm, Hanpumep, MOXKHO Ha3HauYUTb NpenBapUTENbHYO U
aBaAPUIMHYIO CUTHANM3AUMIO HA ABa BbIXOAA, @ Ha TPETUI — CUITHANAM3auMIO0 06 OTKase AaTyMKa
(obpbiB  Tepmonapbl, TEPMOMETPA COMPOTMBAEHMA, KOPOTKOE 3aMblKaHMe TepmomeTpa
CONPOTUBAEHUA) UM 06 OKOHYAHMM NPOrPaMMbl PeryIMpoBaHUA.

MepeBecTM BbIXOAbl B PEXMM aBAapPUMHOWM CUrHaNAU3aumun cneayeT B «Bbixogbl», rnasa 1,
pasgen 2.

Mpwn HacTynneHun nobon aBapuMHOM cuTyaumm byaet mmratb OAUHOYHbIN UHAMUKATOP, a
TaKKe B peume BbiBOAa WHOOPMALMM «TEKCT» Ha Aucnnee 6yaeTr muraTb CTPOKa
«1CurHannsauyuna».
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OAHOBPEMEHHO MOXHO BblbpaTb TpM TUNA aBapuM — OAMH NO TemnepaType, BTOPOM Mo

obpbIBY [AaTyMKa, TPETUA — MO HE3aMKHYTOCTM KOHTypa peryavposBaHuA. AsapuiiHan
CUFHaNM3aumMa NoABUTCA NPU NIOBOM M3 3TUX COOBITUIA.
CurHanusauma 1 3.1

B tabanue 14 npeactasieHO onMcaHMe HaCTPOMKM aBapUMHOM CUTHANM3aLmu.

Tabnuua 14 —HacTtpovika aBapyiHON cUrHanu3sauuu.

MapameTp 3HaveHune KommeHTapun
Tun: Het ABapwus 1 He ncnonb3yeTcs
ABapus 1 perncTpmpyeTcs, eCnm namepeHHoe 3HavyeHme T Bbllle YCTaBKu
fonyck(+)
perynupoBaHna SP Ha BenNNYUHY T amT-€. T>SP+T 0mm
MaKCMYM ABapus 1 pernctpmpyeTcs, ecnm nsmepeHHoe 3HadeHme T Bbille
y aBapuHOM yCTaBKUT garmT-€. T>T qiarm
ABapus 1 perncTpmpyeTcs, eCnn namepeHHoe 3HadeHme T HUXKe yCTaBKu
Honyck(-)
perynupoBaHna SP Ha BenNYuHY T3 T-€. T<SP-Tgarm
MUHUMYM ABapus 1 perncTpmpyeTcs, eCnn nsmepeHHoe 3HadeHme T Huxe
y aBapuUHOM YCTaBKNUT garmT-€. T<T glarm
ABapus 1 peructpmpyeTcs, ecnv nsmMepeHHoe 3HaveHue T BbIXoauT 3a
[nanason npeaenbl 30Hbl OKONO YCTaBkn perynuposanus SP. LLnpuHa 30HbI
onpeaenseTcs BENIMYMHON aBapUNHOMN YCTaBKNUT gam, T.€. T>SP+ Tam Mnn
T<SP'TaIarm
YcTaBka
O71-999,9 oo 3000°C 3HayeHne ycTaBku curHanm3auum Taam
CUrHanmsauumm
A OT1 0 go 25,°C [McTepesnc nepekno4eHms aBapunHoro Belxoga

AsapuinHaa CUTHAJIU3ALUUA 2 n CUTHATU3ALUMA 3 HacTpamBatoTCA aHANOTUYHO.

Aon. curHanusayums

34

B Tabnuue 15 npeacTtaBNeHO OMNMCaHME HACTPOMKU [AO0MNONHUTENIbHOM
CUTHaNM3aumun.

aBapuiHoOMn

Tabnuua 15 —HacTtpolika 4ONONHUTENBHOW aBapUAHON CUrHaNn3auum.

BKITOMEHUM npubopa

MapameTp 3HauyeHune KommeHTapum

BrnokupoBaHa Oa o

BroKMpOBKa aBapuy 1 ABapwuiiHasa curHanusaumnsa 6nokupyeTcs, ecnu npu BKIOYeHUn npnbopa
TemnepaTypa cpasy okasblBaeTCH B aBapuiiHoOM 3oHe. CurHanusauus

no Temneparype npu Het

cpaboTaeT npv NOBTOPHOM MonagaHum B 30HY aBapum

PunbTp

ot 1 po 250 cek

CurHanmsauuns BKo4aeTcs, ecnm aBapusa CoxpaHAeTCA B Te4eHue
3a4aHHOro BpeMeHu

O6pbIB AaTymnka Oa CurHanunsaums obpbiBa gaTynka BKIOYEHa

Het CwurHanusaums obpbiBa gaTynka He ucnonb3yeTcs
O6GpbIB KOHTYpa Oa CurHanmsaums no o6pbiBY KOHTYpa pPerynmpoBaHns BKIIKOYEHA

Het CwvrHanusaums no obpbiBYy KOHTYpa perynmpoBaHus He UCMOMb3yeTcs
Bbixoa Bkntovatb [Mpun HacTynneHnn aBapuun BbiIXo4 BKIHOYaAETCH

OTknoyaThb [Mpn HacTynneHnn aBapuu BbiXo OTKNOYaEeTCs

Mpwn BbibOpe perkMma paboTbl aBapuHOro BbixoAda, obpaTuTe
BHMMAHWE, YTO TEPMUH «BbIXOA, BK/IOYAETCA» A/1A pesie 0603HAYaeT, uYTo
Ha OOMOTKY pene noAaétca HanpskeHue (napameTp «Bbixop» paseH
«BKNOYaTb»). TakMm 06pa3om, Npu aBapun HOPMANbHO PA3OMKHYTbIEe

EnokkroeaHa: 5

PHARTF: Scek
OsFeE gaTHHea: Het
O&FLE KOHTIFa: la
Erizog: BEAKHETE

KOHTaKTbl 3aMbIKalOTCA, HOPMaJIbHO 3aMKHYTbIE Pa3MbIKaOTCA.
MpyY MCNONb30BaHMM pPeXMMa BbixoAa «OTKAKYATb» Ha OBMOTKy pene cpasy nocne
BK/tOYEHUA Npubopa noaaérca HanpaxkeHue. Mpu HACTyNAeHUN YCN0BUA aBapUKM — C KaTyLIKM
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pene HanpaxeHune cHMMaeTcA. [pn 3TOM HOPMaZbHO PAa3OMKHYTble KOHTAKTbl PAa3MbIKAOTCA,
HOPMa/IbHO 3aMKHYTbI€ 3aMbIKatOTCA.

Ona Toro, 4tobbl W3-3a CAy4YalHbIX OWWMOOK M3MEPEHUA, BbI3BAHHbIX, HaNpuUmep,
3/IEKTPOMArHMUTHbIMM Nomexamu, He cpaboTana aBapuitHaa CUTHaNMU3aUMA, MOXKHO BK/IIOYUTb
3a[EPXKKY M 334aTb ructepesnc asapuun. CUrHanmsauua BKAKOYUTCA, €CAM YCAOBUE aBapuu
BbINOMIHAETCA B TeYeHUe 3a4aHHOro NoAb30BaTe/IeM BPEMEHMN.

BnokMpoBKa curHanmMsaumm no W3MEPEHHOMY 3HAYeHUD AeUCTBYeT MNpu MNepBOM
BKAOYEHUMN Npmnbopa, Korga TemnepaTypa MOXKEeT Cpa3y OKa3aTbCA B aBapUIMHOM 30HeE.

[ ONoNHUTENbHbIE HACTPOMKN aBapPUNHbIX curHanmsaumn 2 u 3« 40N.CUTHANTU3ALUA 2»
n «A0N.CUTHANTU3ALIUA 3» HacTpamBatOTCA aHA/IOTMUYHO.

KoHTponb 1 06p. KoHTYpa 3.7

Echm B HacTporkax nepBoro npoduna aBapumMHOM CUrHaausaumm 3agaHo «Ob6pbiB
KOHTypa: Ja», To byAeT oCcyLWecTBAATLCA KOHTPO/Ib HEMCNPABHOCTM KOHTYPa peryampoBaHums.

3Ta ¢PyHKUMA nNpeaHasHayeHa AN  KOHTPO/A HEWCNPaBHOCTM BCEro KOHTypa
pPerynMpoBaHua — OoT gaTyMKa TemnepaTypbl A0 HarpesaTtena. MpuHUMN AEeNCTBUS OCHOBAH Ha
M3MEPEHUN TENIOBOFO OTK/MKA KOHTypa perynnpoBaHusa. Ecan npubop BblgaeT KOMaHAy Ha
yBeNMYeHne MOLLHOCTU Ha HarpesaTesie, Uamepaemasa TemnepaTtypa A0/KHA NoBblwaTbea. Ecnm
OXWMAAEeMOro MoOBbIWEHNA TemnepaTypbl HET, 3HAYUT, KOHTYp pPeryaMpoBaHUA HapyLUeH.
MPUUYMHBbI HapyLEHUA KOHTYpa MOFyT ObiTb PasHbIMM, HanpuMep: KOPOTKOE 3aMblKaHue B
Tepmonape UAM YAJAUHUTENbHbIX NPOBOAAX, AATYMK TemnepaTypbl HEe HAXOAMUTCS B MeYn, He
paboTtaeT Bbixog npubopa, HemcnpaBeH CUI0OBOM TUPUCTOPHbIM BAOK MM nyckaTenb, obpbiB
NnoABOAALLIMX CUNOBbIX MNPOBOAOB, HeucrnpaBeH HarpesaTenb. [pubop He MoXKeT yKaszaTtb
NPUYMHY, HO MOXKET BblAAaTb aBapUIMHbIN CUrHAN Ha AONO/HUTEIbHbIN BbIXOA,

XapakTepHoe Bpema onpeaeneHna nNpubopom HEUCNPABHOCTM KOHTYpa MOXKeT ObiTb
3a43aHO NO/Ib30BaTE/IEM.

Echv 3apaH aBTOMATUUECKMM KOHTPO/Ib HE3aMKHYTOCTM KOHTYypa, TO W3MeEHeHue
M3MEPEHHOr0 3HA4YeHMA W BpemMsi, 3a KOTOpoe 3TO0 W3MeHeHWe npousowno, bepyTtca
aBTOMaTUYECKU, NCXOAA U3 HACTPOEK PeryimpoBaHums.

MOHO 33ZaTb PYYHOM PEXMUM KOHTPONA HE3AMKHYTOCTU KOHTypa. Toraa Heobxoammo
3a4aTb «Bpema» (Bpems OTKAKMKA), 332 KOTOpoe M3MepeHHaa TemnepaTtypa A0NXKHA U3MEHUTbCA
Ha 3af@aHHYl0 BenuMunHy «A». [laHHble Be/NYMHbI MOTyT ObiTb HAaMAEHbl 3KCNEPUMEHTasIbHO.
Ecnun nponcxoaat noxHble cpabaTbiBaHUA, BpeMA cieayeT yBeIMUnTb.

B Tabaunue 16 npeAacTaB/IeHO ONMUCAaHNE HAaCTPOMKU KOHTPOA 06prBa KOHTYpa.
Tabnuua 16 —HacTponka koHTpons obpbiBa KOHTYpPA.

MapameTp 3HaueHue KommeHTapun
Bpems oTknuka oT 1 cekyHabl o 100 MUHYT Bpemsi OTKNuKa KOHTYpa perynvMpoBaHus
N3meHeHume Temnepatypsbl (A) ot 0,1 go 1000°C BenunyunHa nameHeHus no remneparype

B OCHOBHOM pe)Mme WHAMKALUMW «TeKCT» CTpPoKa «!O6pblB KOHTYpa» MWUraeT npu
cpabaTblBaHMM CUTHANM3aALMM O HEWUCMNPABHOCTM KOHTypa pPeryinpoBaHMA He3aBUCMMO OT
BbIOOpa aBapuiMHOroO BbIXOAa.

HacTtpolika napameTpoB KOHTPOAA HE3AMKHYTOCTU KOHTYypa peryampoBaHna « KOHTPOJ1b
2 OBP. KOHT.» n «kKOHTPO/J1b 3 OBP. KOHT.» HacTpanBatoTCA aHA/IOTNYHO.
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3.4 USMEPEHUE

PaspeweHue t° 4.1

B T1abanue 17 npeacraBneHO OMNUCAHWME HACTPOMKKU paspeleHna u oTobparkeHus
M3MepPEHHOM TeMNepPaTypbl U YCTaBKM PEryIMPOBaHMA Ha aucnaee npnbopa.

Tabnuua 17 —HacTtpolika paspelleHus t°.

MapameTp 3HaveHune KommeHTapun
PaspelweHue 1°C Paspewenune 1°C
0,1°C Paspewenune 0,1°C

Bbibop pa3spelleHMa BAMAET TO/NIbKO Ha OTOOpa)KeHWe W3MEpPeHHOW TemnepaTypbl.
BHyTpeHHee paspelleHne aHanoro-umMdposoro npeobpasoBaHMA BCEraa BbICOKOE.

MacwTtabupyembi gaTumKk 4.2

Mp¥ NOAKNOYEHUM AATYMKOB C BbIXOAOM MO TOKY MAM NO HANPAMKEHMUIO NPUBOP MOXKeT
nepecymTaTb 3HAaYEHME HAMPANKEHMA HA BXOAE B 3HAYEHUE U3MEPAEMOMN BENMYMHDI. [lepecyér
(macwTabupoBaHne) npou3BOAUTCA NO JIMHEMHOM, KBaApPaTUYHOM  3aBUCMMOCTU UM
3aBMCUMOCTM C U3BNIEYEHNEM KBAAPATHOrO KOPHSA Ans BXoAa. JINHMA 3a4aETCA ABYMA TOYKaMMU.

JaTynknm ¢ yHMOUUMPOBAHHBbIM TOKOBbIM Bbixogom 4...20 MA noakno4valoTca K BXoay
npmbopa yepe3 WyHT 2 OMm.

Ecnun Bbl nonb3yeTecb M3MepUTENbHbIM BXOAOM, HaCTPOMB €ro Kak maclwtabupyemolin, TO
BbIGPAB 3TOT NYHKT, Bbl NOMNaAaeTe B NOAMEHIO:

B napametpe «WUHAMKaumAa» 3agaetcA NoO3MUMA  LECATUYHOM TOYKM U efUHMLbI
n3MepeHus.

C nomouwpbto AaHHOM PYyHKUMKM npubopa MOXKHO CKOHPUrypupoBaTb Npubop Kak
BOJIbTMETP, aMNepMeTp, pacxogomep u ap. EanHnLbl n3mepeHUa BblIBMPAKOTCA U3 Ceayowmnx
[OCTYMHbIX 3HaUeHU:%, A, MA, B, MB, TOHH/Y, M>/4, Krc/M>, Krc/cM®, MM.PT.CT., MM.BOZ,.CT, aTM,
KMa, Ma.

Ha pucyHke 5 npepgcrtaBneHbl rpaduku NMHEMHOM, KBAaAPaATUYHOM 3aBUCMMOCTU WU
3aBMCUMOCTM C U3BNIEYEHNEM KBAAPATHOrO KOPHA A5 BXOAA.

A A 1 loKa3aHua
MokasaHus MokasaHus npubopa
npubopa npubopa

Bropasi Bropas
TouKa

TO4Ka
[N} | B o] — IR % i
W_kc : U_k2l.

H_kZ2 Bropas
TOYKa

MepBas

. Mepsas
. Touka

= i "o "o o (1 1 Lol
) ; ] ] : ,:l BxoaHon ! H BxoaHoi ! i BxopHoi

curHan curHan = = curHan

PucyHok 5 —paguku nuHeliHol, K8adpamu4HoU 3a8UCUMOCMU UU 308UCUMOCMU C U38/1e4eHUEM K8AOPAMHO20
KOpHSA 014 8x00a
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B Tabnuue 18 npencraBneHo onmMcaHue rpynnbl NapameTpoB HACTPOMKKU npubopa npu
MCNO/Ib30BAHMM AATYMKOB C MaclITabrupyemon MHANKaumnen

Tabnuvua 18 —HacTtporika MmacluTabupoBaHus MHANKAL MK,

MapameTp 3HayeHue KommeHTapuu
MepBas Touka U ot -10 mB go 80 mB HanpsXeHue

T ot -999.9°C 0o1000°C TemnepaTypa
Btopas Touka U Ot -10 mB pgo 80 mB HanpsXeHue

T ot -999.9°C no 1000°C TemnepaTypa
YpoBeHb 06pbIBa U ot 0 mB go 25.5 mB HanpsXeHue
UHpaunkauma %, A, ™A, B, wmB, | 0.0001

TOHH/Y, MS/‘-I, KFC/MS, 0.001

KI'C/CM3, MM.pPT.CT., 0.01 ED,VIHVILI,a n3mepeHuns

MM.Boa.ct, aTtMm, klla, | 0.1

Ma. 1
KomneHcayua xonoaHoro cnas 4.3

B Tabnvue 19 npeactaBNeHO OMWCaHME HACTPOMKM KOMMEHCAUUM TemnepaTypbl

XO0/104HOTO cnas.
Tabnuua 19 —HacTtpolika KomneHcaunm TeMmnepaTypbl XONOAHOro cnas

MapameTp 3HayeHne | KommeHTapuu

KomneHcauus Temnepartypbl PyuyHas Py4Hasi ycTaHoBKa TeMnepaTypbl XONOAHOro cnas

XOJio4HOro cnasi TepMonapsbl ABTO ABTOMaTM4ecKkasi KOMNeHcauus TemnepaTypbl XONOAHOro cnas
Het KomneHcauma oTknoveHa

T TemnepaTypa XonogHoro ot -5°C oo .

cnas 20°C Temnepartypa XonogHoOro cnasi Npu py4Hon ycTaHoBKe

Mpn un3MepeHUU TemnepaTypbl C MNOMOLWbD Tepmonapbl Npubop aBTOMaATUYECKM
yuYMTbIBaET TEMMNEPATYPY XO04HOIO Chas.

KomneHcauuyto TemnepaTypbl XON04HOFO crnafd HeobxoAMMO OTKAUUTL Ha BpemsA
npoBeaeHMA MEeTPOJIOTMYEeCKOM MoBepku. [lpu 3Tom Temnepatypa XONOAHOFO  Crhas
npuHuUmaetca 3a 0°C.

B HeKOTOpbIX CAy4asax 3Ha4yeHMe TemMMepaTypbl XONoAHOro cnaa TpebyeTcs 3a4aBaTb
BPYYHYIO, HaNnpumep, Korga Xono4Hble cnau NOMELLEHbl B Cpeay C M3BECTHOW TemnepaTypoi.
310 MmoxeT bbiTb Tatowmii nen (0°C) MamM KonogKa XONO4HbIX CNAeB, TeMnepaTypa KOTOpPOM
KOHTponnpyeTca. B sTtom cnyyae cneayeT BblGpaTbh pPeXMM PyvyHOM YCTAaHOBKM W 334aTb
TemnepaTypy X0/104HOro cnas.

Uundposoit punbtp t° 4.4

B Ta6n|/1u,e 20 npeacTtaBneHo onucaHmne HaCTpOI‘/'IKM LI,I/ICI)pOBOI'O cbvmpra.

Tabnuua 20 —Hactponka umdpoBoro gpunbTpa.
MapameTp 3HauveHune KommeHTapun
dunbTpauma Het LindopoBon ounbTp 3aMepeHnin OTKNIYEH
| PUnbTPYIOTCA OAMHOYHBIE «BbIBPOCHI» N3MEPEHHbBIX 3HAYEHNH,

BO3HMKaKLLME B pe3ynbTate 3NeKTPOMarHUTHbIX MOMex
TeKkyLmnM 3Ha4YeHneM n3MepeHHoN BENUYMHLI GepeTcs cpeaHee
3Ha4eHue 3a 3aJaHHoe Bpems
Bpems pmnbTpaumun. 3agaetcs NpubnmKkeHHO, CYUTas OAMH LIUKIT
namepeHuit paBHbiM 0,5 cekyH

FnybuHa

Bpewms cdunsTpauuu ot 1 o 10cekyHn

Mpnbop ocHauweH UuMPpoBbIM GUALTPOM ANA YMEHbLleHUA OLWNOBOK M3MepeHUus,
BbI3BaHHbIX WHAYCTPUANbHBIMU MoMexamu. PUNbTP CHUXKAET CKOPOCTb OTKAMKA npubopa Ha
M3MEHeHWe TeMnepaTypbl.
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MonpasKa nusmepeHni 4.5

B Tabnunue 21 npeactaBneHO onMcaHMe HaCTPOMKM NOMNPaBKM K U3MEPEHUAM.

Tabnuua 21 —HacTtporika nonpaBkv1 U3MepPeHUs.

MapameTp 3Ha4yeHune KommeHTapum

KoaddmumeHT a o1 -99,9°C o 300°C COBur xapakTepucTuk1 B rpagycax

KoadhdomumeHT b oT -0.999 710 0.999 KoadhdhmumeHT, 3agatoLinin nonpasBky K HaKNoHy rpagayupoBOYHOM
XapakKTepPUCTUKM

®OyHKUMA BBEAEHMA MOMNPABKM K M3MepeHUAM. Hanpumep, No TEXHUYECKMM MPUUYUHAM
AaTYMK TemnepaTypbl He MoXeT ObiTb YCTAHOBNEH B 33[aHHOM TO4YKe, a NpeaBapuTesbHble
N3MepPEeHUA MOKA3a/iM, YTO B TOW TOYKe, r4e AaTYMK YCTaHOB/IEH, TeMnepaTypa OT/INYAETCA Ha
50°C. 3T1a ¢yHKUMA NO3BONAET BBOAUTb MNOMpaBky Buaa: T =Tusm+a+b-Tusm, rpeT-
NHANLMPYEMOE U3MEPEHHOE 3HavyeHue, TusmM—M3mepeHHOoe NpPUbopomM 3HAuyeHue, a — CABUT
XapPaKTEPUCTUKN B eAuHULAX M3MmepeHus, b—KoadduumeHT, 3agatowmii NnonpaBKy K HAKJAOHY
rPafyMpoBOYHOM XapaKTepncTukm (Hanpumep, b=0,002 cooTBeTCcTBYET NOMNpPaBKe B 2 rpagyca Ha
Kaxkable 1000 rpagycoB 3mepeHHoM TemnepaTypbl).

Pexxum noactpoiikm Ro 4.6

ITOT pa3fen HyXKeH B TOM cay4yae, ecin Bbl NOAKAIOYNAN TEPMOMETP CONPOTUBAEHUS U He
3HaeTe ero conpotueaeHne npu 0°C, nomecTute TEPMOMETP COMPOTUBNEHUA B Cpeay,
TemnepaTypa KOTOPOW M3MEepSAeTcs TEePMOMETPOM. M3MeHAss KHOMKaMM V U A 3HayeHue
COMNpPOTMBNEHUS, p[o0b6enTecb MNpPaBUAbHbLIX MOKAa3aHUMA TemnepaTypbl COBNAAANOWUX C
TEPMOMETPOM.

3.5 TAMMEP

Taumep 5.1

DyHKLMA «TaMep» CAYKUT ANA peannsaunm Tanmepa obpaTHoro otcyeTa. 1o ncreyeHunu
BpemeHn cpabaTbiBaeT BblOpaHHbIM MNOAb30BaTe/NEM Bbixod. Bpems oTcyeta Tanmepa
yCTaHaBAMBaeTcs nonb3osatenem. B Tabanue 22 npeactaBneHo onvcaHMe HaCTPOMKM Tanmepa.

Tabnuua 22 —Hactpolika Tanvepa.

MapameTp 3HauyeHune KommeHTapum
Tun Het TalriMep He ucnonbsyeTcs
Tun Tanmepa PyuHOi 3anyck Tanmepa BpyYHyt0. 10 OKOHYaHUM OTCYEeTa BKIOYUTCS BbIXOA
Tavimepa
ABTO ABTOMaTU4eCcKkui 3anyck TariMepa no ROCTUXEHUM YCTaBKN PerynupoBaHms.
Mo okoHYaHWKM OoTCcYeTa BKNIOYUTCA BbixoA TarMepa
ABTO - CTON ABTOMaTU4eCKMi 3anyck TariMepa no JOCTUKEHUU YCTaBKW perynupoBaHuns.
Mo okOHYaHWKM OoTCcYeTa perynMpoBaHMe OCTaHOBUTCS.
Bpewms ot 0 go 96 vac. Bpemsi obpaTHoro otcyeTa Tanmepa
AT ot 0°C mo .
Mopor 3anycka TaiMepa 200°C Tanmep 3anycTuTcs, He JOCTUras YCTaBKM Ha BeNuUUMHy nopora AT
Bbixon Bkntovatb Mo okOHYaHWM oTCcYeTa BbiX04 BKNOYaeTcs
Pe)KMM-paGOTb' Belxona OTkniovatb BbIxoa OTKNOYaeTCst N0 NCTEYEHUN BPEMEHU
ans Tavimepa
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Kak pabortatb ¢ Taimepom

B pasgene «Talimep» Bblbepute pexmm paboTbl Talimepa. Bbixod Talmepa, KOTOPbI
CpaboTaeT N0 OKOHYAHUIO OTCYETa, yCcTaHaBamBaeTca B [naBe 1, Pasaene 2. MNpu HeobxoammocTm
HaCTPOITe OCTa/ibHble MapamMeTpbl. BepHUTECH B OCHOBHOM pexmMm paboTbl.

3anyck Taiimepa BPY4HYIO

B OCHOBHOM pexume paboTbl, HAXXMUTE KHOMKY D ans Toro, Ytobbl 3anycTuTb Talimep. B
BEPXHEM MOJie 3KpaHa oTobpasuTcA Bpema Tailimepa M HayHeTcA OTcyeT BpemeHu. [lo
OKOHYaHWKM oTcyeTa cpaboTaeT BbIGPAHHLIN BbiIXxoA. [na TOro, YTobbl BbIKAOYUTL Talimep U
BbIXOZ, TaliMepa, Ha*KMUTE KHOMKY O.

ABTOMAaTUYECKMUI1 3aNyCK Tamepa

HaxmuTte KHOMKy O ans Toro, 4tobbl aKTMBMPOBATb Talimep. B BepxHel CTpoUKe 3KpaHa
noABMTCA Bpems obpaTHOro oTcyeTa Talimepa U CTpenka Beepx/BHM3. CTpPesIKoW yKasblBaeTcA
CBEPXY WU CHU3Y A0/IKHO NOA0NTN N3MEPEHHOE 3HAYEHME K YCTABKE Pery/iMpoBaHus.

- =

Bpewms Taimepa TepMonart
T~

]t 01:05:20 16.02.12
11:09:45
105
P1
P2
SP= 100°C ¢

MoLuHocTb 70%

PucyHok 6 — BHewHul sud npubopa c 8Ka04eHHbIM malivepom

Korga TemnepaTypa AOCTUTHET YCTaBKM, HayHeTcA oTcyeT BpemeHU. o OKOH4YaHuM
oTcyeTa cpaboTaeT BblbpaHHbIN BbixoA. 1A TOro YToObl BbIKAOYMTD TAMMEP M BbIXOA, TaMepa,
HaXXMUTe KHOMKY O.

3.6 YNPABJ/IEHUE SNNEKTPO3AABUXKKOM

TepmopaTt-16E6 MoXKeT KMCnonb30BaTbCA AO/1A YNPaB/IEHUMA 3NEKTPO3aABUMKKOM MO
TPEXNO3NULMOHHOMY 33aKOHY peryampoBaHuA. PerynnMpoBaHue TaKoro Ttuna npousBoauTCcAa C
NOMOLLbIO ABYX pene.

OpgHo pene (Bbixog, P1l) 3amblKaeT uenb NUTaHWA 3NEKTPOABMraTeNd, OTBEYAlOLLYHO 3a
OTKpbITUE 3a4BUKKN. OTKPbITUE 3a4BUKKU YBENINYMBAET NOTOK TENNOHOCUTENA, YTO B/IeYeT 3a
cobon yBennyeHune TemnepaTypbl. Lpyroe pene (Bbixoa P2) 3ambikaeT uenb MUTaAHMA
3NIeKTpoaBUraTena, OTBEYAIOWY 33  3aKpblTMe  334BUXKKW. ITO  YMeHbluaeT MOTOK
TENJIOHOCUTENA U MNOHMXKAET TemnepaTypy. BrkaouuTe TpexnosuumoHHOe perynpoBaHue B
nase 6, Paspen 1.
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Tpexno3numoHHoe peryamposaHue 6.1

B Tabaunue 23 npenctaBieHO onMcaHMe HaCTPOMKM TPEXNO3ULMOHHOIO PeryampoBaHus.

Tabnuua 23 —HacTtporika Tpexno3uLMOHHOIo perynmpoBaHus.

3HaveHune KommeHTapumn
Oa TpexnosnunoHHOe perynmpoBaHve UCnonb3yeTcs
Het Tpexno3nunoHHOe perynmpoBaHme He UCNonb3yeTcs

B oCHOBHOM pexume paboTbl BMECTO BbIBOAMMOIO 3HAYeHWS MOLLHOCTM Oyaer
oTOOpa)kaTbCA NPOLLECC YNPaBAEHMA  I/1EKTPO3aABUNKKON:  «3aKPbITUEY,  «OTKPbITUEY,
«oXungaHme». To ectb Npmbop nMbo 3aKkpbiBaeT, MO0 OTKPbIBAET 3aC/N0HKY, 1Mb6O HaxoauMTCA B
peXMme OXKuaaHus.

3.7 OUCKPETHbBI BXOA,

[OMcKpeTHbIl BXOA, 7.1

B Tabnaunue 24 npeactaBieHO onucaHMe HaCTPOMKM AUCKPETHOro BXoAa.

Tabnuua 24 —HacTponka AMCKpPEeTHOro Bxoaa.

3HaveHune KommeHTapun
Het [VCKpeTHbIN BXOA HE NCMonb3yeTcs
KHonka: cTtapTt 3anyck perynvpoBaHusi BHELUHEN KHOMKON
Kronia: 3anyck/ocTaHoBKa perynmpoBaHusi BHELLHEN KHOMKOW
cTapt/cTon y perynnp
Tymbnep:

3anyck/ocTaHOBKa perynnpoBaHns BHELLHUM TyMOriepomM
ctapt/cTon
Tymbnep:

3anyck/pexxum naysbl perynnpoBaHns BHELLHUM TymMOnepomM
ctapt/nay3sa

[NCKpEeTHbIM BXOA, UCMOb3YeTCs ANA NOAKAYEHNA BHELIHENW KHOMKKU UK Tymbnepa.
BbibepuTe noakAtO4YaemMoe YCTPOMCTBO U ero HasHavyeHue.

3.8 AHAJIOTOBbIN BbIXOA,

AHanorosbi¥ BXOA, 8.1

AHaNoroBbIN BbIXOA, MOXET paboTaTb B perkMme ynpaBaeHUA MOLLHOCTbIO HarpeBaTens
UK oxnaauTens (perynmpyeT TemnepaTypy) Uam Kak npeobpasoBaTenib TEKYLWENM TemnepaTypbl
B TOK (TpaHCc/AMpyeT TemnepaTypy).

B pasgene Bbixoabl Bbibepute pexknm paboTbl aHaNOroBOro Bbixoaa.

Echn BbiOpaHbl ynpaBneHWe HarpeBaTenem WAM oxnagutenem, TO Heobxoaumo
YCTaHOBMUTb AMana30Hbl TOKA. TOK NPONOPUMOHANEH MOLLHOCTM, NOAaBaeMoOMN Ha HarpesaTesb
UNn oxnagutenns. Npu 3TOM MCNONb3YyeTCA WeCTb AMAana3oHOB TOKa 4-20mA, 20-4mA, 0-20MmA,
20-0mA, 0-5mA, 5-0mA.

Mpu BbibOpe perkuma TpPaHCNAUMW TemnepaTypbl HeobxoaMmo 3aaaTb ABa 3HAYEHUSA
TemnepaTypbl N COOTBETCTBYIOLLME UM 3HAYEeHUA TOoKa. MNocne yCcTaHOBKM 3TUX 3HAYeHUI paboTa
aHaNoroBoro BbIxoAa obecneynT OJHO3HAYHOE JIMHeMHoe npeobpas3oBaHMe TeEKyLEN
TemnepaTypbl B TOK 418 BCEro AMana3oHa n3mepaembIX Temnepartyp.

B tabnuue 25 npeacrtaBneHO onMcaHWe HACTPOMKU aHa/IOrOBOro BbIXOAa B pexume
paboTbl HarpeBaTeNnb UK OXNaAUTEND.
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Tabnuua 25 — Hactporika aHanoroBoro Bbixoga. Pexunm paboTbl HarpeBaTb Unn oxnaguTens.

Pexum pa6oTtbl | [lnana3oH Toka KommeHTapum
HarpeBatenb 0 MA- mowHocTb 0%
nnu 0...20 MA 20 MA- mouiHocTb 100%
- 0,
oxnagurtenb 4. 20 MA 4 mA- mowHocTb 0%

20 MA- moLHocTb 100%

0 MA- moLHocTb 0%

0.5 mA 5 MA- mowHocTb 100%
20...0 MA gomhf\/-\]o“ﬂfH”éZ?fﬂbogiﬁ
20...4 MA iOM'X/_’\-M hg&udgggﬁ 8(")/?%
5...0 MA 5 MA- MoWHOCTb 0%

0 MA- mouwHocTb 100%

B Ta6m4u,e 26 npeagcraBaeHo oOnncaHume HaCTpOlZKM dHanorosoro BbiIXoga B

TPAHCINPYIOLWEM pPeEXNME.
Tabnuua 26 — Hactporika aHanoroeoro Bbixoga. Pexuvm paboTbl TpaHCNMpPyOLUiA.

MapameTp | 3Ha4yeHue KommeHTapumn
MepBas Touka T ot -273°C go 2500°C TemnepaTypa

| o1 0.00 go 24 mA TOK
Btopas Touka T oT -273°C go 2500°C TemnepaTypa

| ot 0.00 go 24mA TOK
YpoBeHb 00OpbIBa [ ot 0 no 24 MA TOK

3.9 AATA. BPEMA

Yacbl u KaneHpapb 9.1

B Ta6nmu,e 27 npeacrtaBieHo onncaHue HaCTpOHKM AaTbl U BpEMEHMN.
Tabnuua 27 —HacTtpolika gaTbl 1 BpEMEHM.

MapameTp 3HauyeHune KommeHTapum
lNopg o 2099 lon
Mecsy, AxBapb-
)J,exagpb Mecsu
JeHb OT11 po 31 [eHb
Yachbl OT10pm023 Yacsl
MuHyTbI OT1 0 go 59 MuHyTbI
NeTHee/3aumHee Bpems Oa ABTOMaTMYECKN NEPEXOL Ha NETHEE/3MHEE BpeMS
Het lMepexoa Ha neTHee/3nMHee BPEMsI HE OCYLLECTBIISIETCS
MopcTpoiika YacoB ot -511 go 512 Koppekuuns xoga yacos (npumepHo- 300 eg.= 1 cekyHae 3a 12 cyTok)

YcTaHOBUTE ATy W BpemMa A5 NpaBuabHOW paboTbl apxumBa.

3.10 APXUB

MNMepuopabl apxusa 10.1

YCTaHOBUTE MEPUOAMYHOCTb 3anuMcu B apxme. lepuon 3anucm MoXKeT ObiTb 33agaH B
npegenax ot 1 cekyHAab! 4o 1 yaca.

Bpema HenpepbIBHOM 3aNMcK B apXMB 3aBUCUT OT NepMoaa 3anucm n CoCTaBNAET:

[aHHble B apxuBe 06pasytoT KonbLeBolh bydep, TO ecTb JaHHble 3aMO/IHAT apXUB OT
Ha4yana A0 KOHUaA, a Nocne 3ano/IHEHMA apXMBa BHOBb 3aMMCbIBAOTCA CHayana, CTUpPasa CTapble.
Takmm obpasom, B npubope Bce Bpema mmeetca MHGoOpmauma no rpaduKky TemnepaTypbl 3a
nocneaHUM Nepnog, BpeMeHH.

ABapuWiHbI Nepuog, ycTaHaBAMBAET NEPUOANYHOCTb 3aNnUCK B apXMB Npu aBapum ntoboro
T™na.
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KoHdurypauua apxusa 10.2

Momnmo namepeHHoro 3HayeHus (T) B apXMB MOMKHO 3anMCbiBaTb TEKYLLEE 3HaAYeHue
YCTaBKU perynmpoBaHus (SP) n 3HayeHue BbIBOAMMOWN MoLLHOCTM (P). NMepuoanyHOCTb y BCex
BEIMYMH — OfIHA M Ta Xe. Ho c yBennyeHMem pasmepa apxMBHOM 3anMCU €MKOCTb apxuBa
ymeHbwutca. T.e. ecau 3anncbiBaTb B apXUB BCE TPU BEIMUYUHbI, TO HanbonbLlee Ynco 3anuncei
B apxuBe cocTaBuT okono 300 mnH. B aTom pasgene HeobxoauMo 3a4aTb NapameTpbl Ans
3anucu B apxmBe. B Tabanue 28 npeactaBneHo onvcaHMe HaCTPOMKM KOHPUrypaumnm apxmea.

Tabnuua 28 —HacTtporika KoHUrypaumm apxuea.

MapameTp KommeHTapun

T TemnepaTtypa

T,SP Temnepatypa n yctaBka

T,SP,P Temnepatypa, ycTaBka 1 MOLLHOCTb

Kak npocmoTtpeTb apxus Ha gucnaee npubopa

BepHutecb B OCHOBHOM pexum pabotbl npubopa. Ybeautecb, UTO BblOpaH pexum
«rpadpuk». KHonkammn V n A agBuraiTte rpadumk no ocm BpemMeHW A0 HyKHOW aatbl. ObpatuTe
BHMMaHWe, AaHHbIe U3 apXMBA MOXKHO TOJIbKO NPOCMATPUBATb, USMEHUTb MX HEBO3MOXKHO.

USB- HakonuTtenb 10.3

Kak coxpaHutb apxus Ha USB-flash HocuTtenb
Bctasbte B USB-nopt USB-flash Hocutenb. MeHO cKauMBaHMA apxuBa NOABMUTCA
aBTOMATUYECKW.

BHumaHue! He cnedyem nodknwyames K npubopy uyepez USB-nopm axkmusHele
ycmpolicmea (Hanpumep, Kommnbomep, menegoH), ymobsl uzbexrcams
noaoMKu npubopa uau akKmMueHo20 ycmpolicmeaa.

B MeHI CKauMBaHMA apxmMBa €CTb BO3MOXKHOCTb MPUCBOEHUA YHWKA/IbHOrO HOMepa
npubopy, ona mnaeHTudMKaumm ¢anioB apxmBa, CKavaHHbIX ¢ npubopa. Mocne cKkaymBaHuA
apxmBa B KopHeBom KaTtanore USB-flash Hocutena nossutcs nanka TERMODAT. BHyTpu Heé
byaeTr HaxoauTbCcA nanka ¢ umeHem 16E_XXX (rae X - yHUKanbHbIA HOMep npubopa), B aTOM
nanke OyaeT KaTa/ior, MMA KOTOPOro COOTBETCTBYET BPEMEHWU CKAuMBAHMA apxuBa. B atom
KaTanore 6yayT XpaHUTbCA AaHHbIE, CKavyaHHble 13 npubopa.

Npumep: MonHbIN NyTb A0 Panna, ckadyaHHoro 20.06.2019 r. u3 npubopa ¢ yHUKaNbHbIM

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

B Tabnunue 29 npeactaBneHO ONMUCaHUE HACTPOMKM CKaumBaHuA apxmBa Ha USB-flash
HOCUTEND.

Tabnuua 29-HacTtpolika ckaumBaHus apxmsa Ha USB-flash Hocutens.

MapameTp KommeHTapun

CkayaTtb YacTb apxuBa | CkauMBaeTCcs apxvB C YKas3aHHOMW AaTthbl N0 yKa3aHHY oarty

CkayaTb BeCb apxvB CkaymBaeTcs Bcs HakonseHHas MHpopmaumst

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

YHWKaNbHbI# HOMEp Heobxogumo 3agatb Kaxgomy npubopy yHMKanNbHbIA HOMEp Ans  uaeHTudumKaumm
CKayMBaHMWS OaHHbIX
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B Tabaunue 30 npeactaBieHo onmMcaHue TMNoB Gpannos Ana CKayMBaHUA apXmBa.

Tabnuua 30 — Tunel ¢hannos.

Tun danna KommeHTapuun

TXT OObIYHbIV TEKCTOBLIN hann

Csv dann ans obpaboTkm B npunoxeHnn MicrosoftExcel
TDA, TDB dann ans obpaboTkm B npunoxeHnn TermodatNet

3.11 TPAPUK

fpadpuk 11.1
B tabnunue 31 npeacTtaBneHO ONMMCAHME HACTPOMKM OTOOparkeHUA rpaduKa Ha 3KpaHe
npubopa.
Tabnuua 31 — Hactpoiika oTobpaxeHus rpacumka Ha akpaHe npubopa.
MapameTp 3Ha4yeHune KommeHTapum
Hantu Ha rpacumke Jata Bbibop Heobxoaumon aoatol
Bpems Bbi6op Heobxoanmoro BpeMeHu
Hantun 3anyck noucka

BpemMeHHOe OKHO

oT 5 MuH go 240 yacos

LLnpuHa okHa rpadmka no ocu gaTbl U BpEMEHM

BpemeHHOM caBur

oT 5 MuH go 240 yacos

BpemeHHOW MHTepBan, Ha KOTopbIN rpadvk CABUraeTcs BNpaso 1
BMIEBO MPWU HAXaTUM Ha KHOMKN v 1 A

Ocb Y

ABTO, ['paHuLbI

HacTpowka rpaHuy ocn Y: ABTOMaTU4ECKN UK BPYYHYIO

Bup,

["opn3oHTanbHbIN,
BepTurkanbHbIn

Bug rpadmka

Cetka HaHeceHune ceTkun Ha rpadmk
Hagnucu HaHeceHve Hagnucen Ha rpaduk
BosBpauieHue yepe3 15 | 15
cek e ABTOMaTMYeCcKOe BO3BpaLLEHNE MPOCMOTPA K TEKYLLIEMY 3HAYEHUIO

BbibepuTe napameTpbl oTobparkeHUA rpadurKka Ha akpaHe npubopa.

3.12 CETEBbIE HACTPOMKWU NPUBOPA

RS - 485 12.1

B Tabaunue 32 npeactaBieHO ONMCaHWE HAaCTPOMKM OCHOBHbIX MapamMeTpoB nHTepdeiica.

Tabnuua 32—HacTpolrika OCHOBHbIX NapameTpoB nHTepdenca npubopa.

MapameTp 3HaveHus KommeHTapum
Appec Ot 1 go 255 CeTeBoll agpec npubopa
CkopocTb Ot 9600 oo 115200 CkopocTb obmeHa nHdopmaumert no RS485. 3agaetcs B but/cek
MpoTokon Modbus-ASCII MpoTtokon obmeHa ModbusASCI|
Modbus-RTU MpoTtokon obmeHa Modbus RTU

B Tabnuue 33 npeactaBNeHO OMNMCAaHWE HACTPOMKU AONOAHUTENbHbIX MNapameTpoB
nHTepdenca.

Tabnuua 33 — HacTponka 4ononHuTeNnbHbIX NapamMmeTpoB MHTepderica.

MapameTp 3Ha4yeHus KommeHTapuun
[OaHHble 8 out Pa3vep 6anta gaHHbIX
YeTHOCTbL HeT
yeTHas KoHTponb YeTHoCTH
HeYyeTHas
CrtonoBbIX 16Ut B kagpe 1 cTonoBbii 6UT
2 buta B kagpe 2 ctonoBbix 6uTa
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Ethernet (onuus) 12.2

Mpnbop moxeT 6bITb 060pyaoBaH NMHTepdericom ETHERNET gna cBsA3M ¢ KOMNbIOTEPOM
yepes NIOKaNbHYIO ceTb npeanpuatua. [na noaKAKYeHMAa K CeTM Heobxoammo MCnoib3oBaTb
ceTeBOM Kabenb nATon Kateropuun. Kabenb K npmbopy nogknwoyaetca yepe3 pasbem RI45,
PacnoONOKEHHbIM Ha 3agHEN NaHeNu.

MporpammHo B npubope peannsoBaHO TPM MNPOTOKONA AAA paboTbl ¢ uHTepdencom
ETHERNET — npoTtokon Modbus-TCP/IP 1 npotokonbl Modbus-ASCII/RTU uepes TCP.

Momumo npoTtoKona ana pabotbl ¢ MHTepdericom ETHERNET Heobxoammo byaet 3apatb
napameTpbl gna paboTbl B NoKanbHoM cetn (IP-aapec npubopa, NopT, W3 U MAacKy NOACETH).
[na aToro B meHto HacTponkn nmeetca ctpaHunua CeteBoe nogkntodeHme- ETHERNET(RJ45).

B Tabaunue 34 npeacrtaB/iieHO ONUCaHWE HAaCTPOMKM Ethernet.
Tabnuua 34 — Hactpoiika Ethernet.

MapameTpbl TCP/IP

TCP port (nopT) 5000
IP (IP-agpec) 192.168. 0. 1
SNet (Macka noaceTn) 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 CUTHANU3ALUA XOOA NMPOTPAMMbBI

CurHan. 1 npor... 13.1

B Tabnunue 35 npeactaBfieHO OMMCaHWE HACTPOMKU CUFHAAM3auMM Xoda Nporpamm
peryanpoBaHuA. HacTpoMKM OTHOCATCA K BbixoAy, BblbpaHHomy B [nase 1.2, Kak «CurHan.l
npor...».

Tabnuua 35—HacTpoiika curHanusaummu xoga nporpaMmM perynmpoBaHus.

3HauveHune KommeHTapun

Het CVIFHaJ'Il/I3aLI,I/IFI Xo4a nporpamMmbl HE UCNOJIb3yeTca

Xopa nporpamMmsbl BbiGpaHHbI/ BbIXOA BKMYAETCA Ha BCe BpeMsi xofa nporpammbl. Ecnu perynvpoBaHune
OCTaHOBUTb — BbIXO4 6yp,eT OTKITHO4EH

KoHeu wara B koHUe kaxgoro wara nporpaMmmMbl BKtoYaeTcsl BblOpaHHbI Bbixod. Ha akpaHe npubopa
noaBsndeTcsa COO6L1J,eHVIe. [No HaxaTuo KHoMKu O BbIXO/ BbIKITKO4aeTCA

Koneu. nporpamMmmbi Mo okoH4YaHUtO nporpamMmbl BKIto4aeTca Bbl6paHHbIl7I BbIX0OA. Mo HaxaTuo KHOMKN O BbIX0O
BbIKITHOMaeTCA

Mpu perynmpoBaHuMM no nporpamme 6biBaeT yaobHO onoBellaTb MNepcoHan O Xxode
NpPOrpammbl, O 3aBEPLUEHMW MPOrpamMmbl, O 3aBepLIeHUM LWara nporpammbl. Bbixog anAa
CUTHANM3auMmn 0 Xoae nporpammbl HaszHadvaeTcAa B [nase 1, Paspen 2.

CurHanusauma xoga nporpammbl 2 «CUFHAJ.2 MPOTP...» HacTpanBaeTCA aHaA/IOMMYHO.
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3.14 BbibOP PEXXMMA PEI'Y/IMPOBAHUA

PexXum 14.1

Mpubop perynanpyer TemnepaTypy NO 3aAaHHOM nporpamme peryamposaHuna «MO
MPOTPAMME». Ho npn HeoH6X0AMMOCTN MOKeT BbITb MepeBeaeH B peXxum peryampoanma «MNO
YCTABKE», T.e. N0 AOCTU}KEHUIO 3a4aHHOM TemnepaTypbl. CoO CMEHOWN pexknma peryinpoBaHus
N3MEHUTCA N MEHIO HAaCTPOMKM Npubopa.

3.15 PENEMHO-CUMUCTOPHbIW BbIXO[,

KoHdurypauyua sbixoga PC 15.1

B Tabnnue 36 npeacTaBNeEHO OMNWCAaHME HACTPOMKM  KOHPUrypauuu penemnHo-
CMMWCTOPHOrO BbIX0OAa.

Tabnuua 36 — Hactpoiika koHdurypaumm penenHo - CUMUCTOPHOTO BbIXoAa.

3HayeHue KommeHTapuu

Pene u cumuctop (PC) |Bbixog paboTaeT kak peneiHo - CUMUCTOPHbIN: BO U3bexxaHne UCKPbl Ha KOHTaKTax pene
CHayarna OTKpbIBAeTCsl CUMUCTOP, a 3aTeM 3aMblKatoTCsl KOHTaKTbl pene. [Npu pasmblkaHun
CHayarna pa3MblKaloTCs KOHTaKThbl pere, a 3aTeM 3aKkpblBaeTCsi CUMUCTOP

Cumucrop (C) Bbixoa paboTaeT kak CUMUCTOPHBbIN

Pene (P) Bbixog paboTaeT kak penenHbin

BaxHO nomMmHUMb, Ymo KoHguz2ypayuto Beixoda PC — cumucmop uau pesae - CUMucmop —
cs1edyem ucrnosnb308ame MosbKO 014 yrnpassieHuUsa nepemeHHbIM MOKOM.

3.16 BO3BPAT K HACTPOMKAM MO YMOJ/IYAHUIO

3HayeHUA N0 YMONYAHUIO 16.1

30ecb BO3MOXHO YCTaHOBWMTb 3HAYeHMA BCEX MapamMeTpoB npubopa B 3HAYEHMA NO
YMONYAHUIO.

Echu B nepBoM CTpPOKe HA CTpaHuUUe HacTporku BblbpaHo «3ABOACKHUE», 70
yCTaHaBAMBAIOTCA 3aBOJCKME YMONYaHNA (camble pacnpocTpaHeHHble). Ecam BbibpaHo — « MOM
MPO®PUJIb», TO YyCTaHABAMBAKOTCA YMOYAHUA, 3a4aHHbIE MO/b30BaTeNeM Yepes3 MYHKT MeHHo
«Co30amb moli npogpund».

YCTaHOBKA M NpoBepKa MPaBMAbHOCTU YCTAaHOBKM YMONYAHMIN NPOM3BOAMUTCA HaXKaTUEM
9KPaHHbIX KHOMOK «YcmaHosumeo» v «llposepumeb» COOTBETCTBEHHO.

3.17 YCTAHOBKA A3blIKA MEHIO

A3bIK 17.1

B Tabanue 37 npenctaBneHo onmMcaHme Bbibopa A3blKa MeHI0 Npnbopa.

Tabnuua 37 — Beibop a3blka MeH npubopa.

3HayeHue KommeHTapun
Pycckun MeHI0 Ha pyCCKOM SA3blke
English MeHI0 Ha aHIMUNCKOM A3blKe
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3.18 HACTPOWKA KOHTPACTHOCTU SKPAHA

KoHTpacT gucnnes 18.1

B Tabnumue 38 npeacTaBieHO ONUCAHNE HAaCTPOMKM KOHTPACTHOCTU MHAMKaTopa npubopa.

Tabnuua 38 - HacTponka KOHTPaCTHOCTW.

3HaveHune KommeHTapumn

ot 0 go 30 Lllkana HacTPOMKM SSPKOCTU MHAMKATOpa

3.19 OTPAHMYEHUE AOCTYMNA K NAPAMETPAM HACTPOMKU

B ocHOBHOM pexnMme paboTbl, HAXKMUTE U yAEepPrKUBANTE KHONKY O B TeueHue 6onee 10
cekyHA. Ha wnHAauKatope noasuTcAa Hagnucb «YpoBeHb poctyna». Boibepute oamH u3 Tpex
BAPMAHTOB C MOMOLLbIO KHOMOK V UK A U HaxkKmute O:

YposeHb goctyna =0 3anpelieHbl 1t06bie UI3BMEHEHUA

YpoBeHb goctyna=1  OTKpbITO MeHto bbICTporo goctyna.

YposeHb goctyna =2  [loCTyn He OrpaHuyeH.

4 YCTAHOBKA U NOAKNOYEHUE NPUBOPA
4.1 MOHTAX NPUBOPA

Mpubop npegHasHayeH ANA WKUTOBOrO MOHTaXa. Mpnbop KpenuTca K WuUTy C NOMOLLbIO
ABYX KpeneXKHbIX CKOD, BXOAALLMX B KOMM/IEKT NOCTABKMU.

Y mopenei npubopoB c 3awmuTor no nepeaHen naHenu IP67 nepepn yCTaHOBKOWM B WMUT
Heobxo4MMO NPOBEPUTL LLE/IOCTHOCTb YNIOTHUTENA, YIOKEHHOIO B Na3 C BHYTPEHHEN CTOPOHbI
nepeagHen naHenn. Mpubop cnegyeTt KPenuTb K LWMTY C NOMOLLBbIO YeTbipeX KpPeneXKHbIX CKob,
obecneumBas paBHOMEPHbIN NPUKUM.

Pasmepbl Bbipe3sa B WMTE A1 MOHTAXA YKa3aHbl B NyHKTe 7.

Cnegyet 06paTMTb BHMMAHME HA pabouyyto TemnepaTypy B WKady, OHA He A0/KHA
npesbiwaTtb 50°C.

Mpu nogkntoyveHMn npubopa K CeTM pPeKoOMeHAyeM YCTaHOBUTb aABTOMATUYECKUM
BbIKNOYaTeNb C TOKOM cpabaTtbiBaHums 1A.

4.2 NOAKNIOYEHUE AATYHUKOB TEMMEPATYPbI

Ona obecnevyeHna HagexHon paboTbl Nnpubopa, cneayetr ob6paTtuTb 0coO60E BHMMaHME Ha
MOHTaX NPOBOAOB OT AAaTYMKOB TEMNEPATYpbI.

1. lpoBoga OT A[ATYMKOB TemnepaTypbl AONXKHbI MMETb XOPOLUYI 3NeKTPUYECKYHO
M30NALMIO U HU B KOEM C/lydae He [O0MYCKATb 3/IEKTPUYECKMX yTeYeK MeXKay NPoBOAAMMU U Ha
3emto n, Tem 6onee, nonaganua pasbl Ha Bxog npmbopa.

2. MpoBOAa OT AATYMKOB AO/IKHbI OblTb MPOSIOXKEHbI HAa MAKCMMAZbHOM YyAaneHun oT
MOLLHbIX CUI0BbIX Kabenen, BO BCAKOM C/ly4ae, OHN He AONXKHbI KPENUTLCA K CUI0BbIM Kabenam
N He AO/IKHbI ObITb NPONIOXKEHbI B 0A4HOM Kopobe ¢ cMi1oBbiMK Kabenamu.

3. MpoBoaa OT AaTYMKOB A0/KHbI UMETb MUHUMA/IbHO BO3MOMKHYHO AJINHY.

Ha pucyHKe 7 npeacTaBieHa cxema NoAKAYEHNA AaTYMKOB.
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PucyHok 7 — Cxembl NOOKAOYEHUA 0aMYUKO8

MNoagknoyeHue Tepmonapbl.

Tepmonapy cneayeTt NOAKAOYaTb K NPUBOPY C NOMOLLBIO YAIMHUTENbHBIX TEPMONAPHbIX
NPOBOAOB. YANMHUTENbHbIE TePMOMNapHbie NPoBOAA AO0/XHbl OblTb M3rOTOBNEHbI U3 TEX Ke
MaTepManos, YTo n Tepmonapa. Hanpumep, ogHa Xuna n3 xpomena, BTopasa U3 antomena na
Tepmonapbl XA. loakntoyatb yAJAUMHUTENbHbIE NPOBOAA K Tepmonape cnegyer C Y4ETOM
NONAPHOCTM (XPOMenb K XpoOMento, antomenb K antomento ana XA). MogkntoyaTb Tepmonapy nam
TepMmonapHble NpoBoga K Npubopy cnedyeT TaKXKe € YY4ETOM NOAAPHOCTU. Temnepatypa
«XONOAHbIX craeB» B npubope TepmoaaT U3MEPAETCA HAa KNEMMHOM KOJI0AKE U aBTOMATUUYECKH
YYUTbIBAETCA NPU BbIYUCEHNM TeMMepPaTypbl.

Echn y Bac BO3HMKAM COMHEHMA B MPaBMAbHOCTU pPaboTbl npubopa MaAM MCNPaBHOCTU
Tepmonapbl Mbl pPeKoOMeHAyem AN1A NPOBEPKM MOrpysuTb Tepmomnapy B KUMALWYIO BOAYy.
MNoKa3zaHus npnbopa He A0KHbI oTAanyaTbes oT 100 rpaaycoB 6onee yem Ha 1...2 rpagyca.

Mpubopbl TepmoaaT UMELOT BbICOKOE BXOAHOE CONPOTMB/IEHNE, NO3TOMY COMPOTUBAEHME
TepMmonapHbIX NPOBOAOB U UX AJIMHA HE BAUAIOT HAa TOYHOCTb U3MepeHuna. OgHaKo, Yem Kopoye
TepmonapHble NPOBOAA, TEM MEHbLLE Ha HUX S1EKTPUYECKME HAaBOAKMW.

Bo usbexcaHue UCNOMb308GHUA HEMNOOXO0AWUX MepPMOMNApPHbLIX Npo8ooos  unau
HernpagusibHo20 UX MOOK/OYeHUA peKoMeHOyem UCon6308aMb MepMornaps! ¢ Hepa3bemMHbIMU
nposodamu Hawezo npou3soocmsa. Bbl moxceme 3akazame mepmonapy ¢ noboli 0nuHol
npoeoaoa.

NoaknoyeHne TepmomeTpa ConpPoTUBAEHUA.

K npubopy morkeT 6biTb NOAKIOYEH NAATUHOBBLIN, MEAHbIA AN HUKENEeBbIN TEPMOMETP
conpoTmsieHuaA. TepmomeTp CONpPOTMUBEHNE NOAKIOYAETCA NO TPEXNPOBOAHOM cxeme. Bce Tpu
NPoOBOAA AO/KHbI HAXOAUTBCA B 0gHOM Kabene. MpoBoga A0MKHbI ObITb MeaHble, CeYeHUEe He
meHee 0,5 mm’ (nonyckaetcs 0,35Mm°> ans KOPOTKUX NUHUIK). lMpoBoda A0NKHbI MMETb
OAMHAKOBYIO AJMHY M conpoTuBaeHune. MaKCMmanbHOEe COMPOTUB/EHME KaXKAOro nposoja
AOMKHO 6biTb He 6onee 20 Om. lMpu cobaogeHUM 3TUX YCIOBUIA COMPOTUBAEHUE NPOBOAOB
ABTOMATUYECKM YYNTLIBAETCA N HE BANAET HAa TOYHOCTb U3MEepPEeHUA TemnepaTypbl.

MNoakntoyeHUe AATYMKOB C TOKOBbIM BbIXOAOM.

Ona noakntoYeHns AaTYMKOB € TOKOBbIM Bbixogom 0...20 mA uam 4...20 mA Heobxoammo
YCTAHOBUTb WYHT 2 Om. PekomeHayem ncnonb3osaTb LUyHT L2 Hawero npon3soAcTBa.
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4.3 NOAKNOYEHUE UCNONHUTE/NbHbIX YCTPOMUCTB

B npubope wumeeTca 4eTbipe TUNA BbIXOAa— pPeNeinHblA, TPaH3UCTOPHbLIN, penenHo-
CMMMUCTOPHbIN M QaHANOTOBbIN.

Pene, yctaHoBNEeHHOE B npubope, MoXeT KOMMYTMpOBaTb Harpy3ky go 10 A npu ~230B.
CnepnyeT NOMHUTb, YTO pecypc paboTbl KOHTAKTOB pene 3aBUCUT OT TOKA M TMMNa Harpysku. Yem
Bblle MHAYKTMBHOCTb Harpy3KmM 1 Yem Bblille TOK, TeM ObICTpee M3HALIMBAOTCA KOHTaKTbI pene.
Pene MOXHO MCNONb30BaTb A/1A BKAOYEHUA HArPy3KM C Masio MHAYKTMBHOCTbIO (T3H, namna
HaKa/NMBaHMA) MOLWHOCTbIO A0 2,3 KBT. [laHHbIN peXxum paboTbl BbIXO4a MOXKHO NPUMEHATb ANA
KOMMYTaUMKM Harpy3Ku, Kak Ha NnepemeHHOM TOKe, TaK U Ha MOCTOAHHOM TOKe.

K TpaH3ucTopHOMY Bbixo4y npubopa nogkatoyatotca cunosble 6a10kn tmna Cb nan MBT.

TupuctopHble 610KN paccumTaHbl Ha Tokn ot 10 go 1000 A gns KOMMyTauum oaAHOBA3HOM UK
TpéxdpasHoM Harpyskn. Kommytauma TUPUCTOPOB NPOUCXOAUT B Hyne. Pexxmm ynpasneHus
MOLLHOCTbIO 3343€TcA Nnpubopom (a He 610KOM). BAoKM moryT paboTaTb B perknMme paBHOMEPHO
pacnpeaenéHHbIX pabounx ceTeBbliX NEPUOAOB MW B LULMPOTHO-MMMNYIbCHOM peXUME.

Ona TpéxdasHbix Harpy3ok HeobxoaAnMMOo ncnonb3oBatb 610k TMNa CE3P nan MBET30.

PenenHo-CMMUCTOPHbIN BbiXoA npeactaBnset cobo KombMHaUMIO ABYX BbIXOAOB — pene
n cummnctop. MoxKeT paboTaTb B TPEX pPeXKMMaXx — pesie, CUMUCTOP U pesie-CUMUCTOP.

B pexknme paboTbl «Pene» Bbixog paboTaeT, Kak 0ObIYHbIA penerHbii BbIXO4,

B perkvme paboTbl «CUMUCTOP» BbIXOA, MOXKET KOMMYTUPOBATb Harpysky go 1A npu ~230
B. [aHHbI pexmm paboTbl BbIXOAA MOXKHO MCMNOAb30BaTb ANA MNOAKNOYEHUSA MOLLHOrO
CMMUCTOPA MAM Napbl TUPUCTOPOB. OTKPbITME WU 3AKPLITUE CUMMMUCTOPA NPOUCXOAUT B Hye.
[aHHbIN peXnUm paboTbl MOXHO NPUMEHATb TONbKO A1 KOMMYTaUUM Harpy3Kn Ha NepemMeHHOM
TOKe.

B pexxnme pabotbl «Pene-cumuctop» Bbixog paboTaeT B KOMOMHUPOBAHHOM peXUME.
Mpn BKAOYEHWUM BbIXOAA CHAYasla 3aMbIKAeTCA CMMUCTOP, a 3aTem 4yepe3 20 mc 3amblKaeTca
pene. [Mpn OTKAOYEHNM BbIXOAA NOCNEA0BAaTENBHOCTbL 0OpaTHAA — CHaYana pa3mMblKaeTca pene,
a yepes 20 mc pasmbikaeTca cumnctop. OTKpbITUE U 3aKPbITUE CUMUCTOPA NPOUCXOAUT B HyNe.
[aHHbIN pexum paboTbl MO3BONAET MCKAIOUNTL MCKPOODOpPA3oBaHME Ha KOHTAKTax pene U
3HAUYUTENbHO MPOANNTb CPOK CAYXKObl Bbixoda. [JaHHbIN pexuMm paboTbl MOXKHO MPUMEHATb
TONIbKO A1 KOMMYTAUMKW HArpy3KnM Ha nepemeHHOM TOKe. Pexxmm noaxogut ana ynpasneHums
3NEKTPOMArHUTHbIMM NYCKATENAMM U APYTUX HAarpy30K ¢ 60/1bLlWON MHAYKTUBHOCTLIO.

AHanorosbl BbIxog npubopa npegHasHavyeH ANA YNpaBAEHUA MUCMONHUTEIbHbIMU
YCTPOMCTBAMM C TOKOBbIM BXOLOM UM NOAKNOYEHMA CAMONUCLLA.

Ha pucyHkax 8, 9, 10 n 11 npeactaBneHbl CXembl MOAKNOYEHMA WUCNOAHUTENbHbIX
YCTPOMCTB.

Bonee nogpobHaa nMHPopmauma no Bbixogam npubopos «Tepmopat» npeacTtaBAeHa B

CTaTbe «cnonHutenbHble BbIXOA4bl npubopos TepmopgaTt» Ha caunTe
http://www.termodat.ru/information/articles/vihoditermodat/.
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Bbixoa «A»
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Beixog «PC»

PenenHO-CUMUCTOPHLIN BbIXOA,.

Pexxum paboTbl «Cumuctop»
MpepnHasHayeH AnsA ynpaeneHUs BHEWWHMM CUMUCTOPOM,TUPUCTOPAMK UK
Harpy3koi no 200Bt. OnTonsonuposaH. BknoyeHue cMMUCTOPa NPOUCXOOUT
B MOMEHT npoxoxaeHus dasbl Yepes Honb. IMake ~ 1 A
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PucyHok 10 — Cxembl NOOKAOYEHUSA pesneliHo - CUMUCMOPHO20 8bIX00d
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4.4 NOAKNIOYEHUE NPUBOPA

Ha pucyHKe 12 1 npeactaBneHa cxema noaxatodeHns npubopa.
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PucyHok 12 — Cxema noOKawo4YeHuUA npubopa
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5 MEPbI BE3OMNMACHOCTHU

Mpu noarotoBke npubopa K MCNONb30BAHUIO A0/MKHbI ObITb cObAOAEHbI Cheayolme
TpeboBaHuA:

- MEecTO YCTaHOBKM npubopa ponxkHo obecneymBaTb yAoOHble yCNOBMA ONA MOHTaXa,
06CNYKMBAHMA U LEMOHTAXKA;

- Ntobble NoaKNAYeHUA K npubopy cnegyeT Npov3BOANTb NPU OTKIKOYEHHOM MUTAaHUK
cetu;

- HeobxogMMmble IMHUM CBA3M cnedyeT NOACOeAMHATb K Knemmam npubopa cornacHo
cxeme NOAKNOYEHUS;

- MpU 3KcnayaTaumum npubopa AO0/MKHbI ObiTb cobntoaeHbl "lpaBuna TEXHUYECKOM
3KCM/lyaTauum 3NeKTPOyCTaHOBOK noTpebuTteneir M npasBuaa TeXHUKM 6e3onacHOCTM npwu
3KCN/lyaTauum aNeKTPOoyCTaHOBOK noTpebutenen”

- KOHTaAKTHble KOJIOAKU A0MXHbI ObITh 3alLMLLEHBI OT CAYY4aNHbIX MPUKOCHOBEHUM K HUM
BO BpeMs paboTbl. KOHTAKT @ Ha 3aaHen cTeHKe Npubopa A0NKeEH BbiTb 3a3eMAEH.

6 YC/IOBUA XPAHEHUA, TPAHCMTOPTUPOBAHUA U YTUTU3SALUUN

Mpubop B YNAaKOBOYHOM Tape [AO/KEH XPAHUTbCA B 3aKPbITbIX MOMELLEHUAX NpU
TemnepaType oT mmHyc 50 go natoc 50°C 1 3HaYeHUAX OTHOCUTENIbHOM BAAXKHOCTU He Bonee 80
% npun 25°C.

Mpubop MoXKeT TPaHCMNOPTUPOBATLCA BCEMU BUAAMM KPbITOTO HA3eMHOro TpaHCcnopTa
6e3 orpaHMYeHmA PacCTOAHUIM U CKOPOCTU ABUMKEHMUA.

Mpnbop He coaep>KUT BpeaHbIX BELLEeCTB, APAroueHHbIX MEeTaN/JioB U MHbIX BELLECTB,
Tpebyowmx cneunanbHbix Mep No yTUAK3ALMN.

7 TABAPUTHbIE PASMEPbBI MPUBOPA

Ha pucyHkax 13, 14, 15 n 16 npeacTtasneHbl rabapuTHblie pa3mepbl npubopa.
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PucyHok 13 — FabapumHsbie pazmepsl npubopa Tepmodam-16E6/...../(F) unu Tepmodam-16E6-A-(F)-(Eth)
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PucyHok 14 — MabapumHeie pasmepsl npubopaTepmodam-16E6/...../IP67nn unu Tepmodam-16E6-A7
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PucyHok 15 — FabapumHsie pazmepsl npubopa Tepmodam-16E6/...../F/IP67nn unu Tepmooam-16E6-A9-F
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PucyHok 16 — labapumHele pasmeps! npubopa

Tepmooam-16E6-D8/..... unu Tepmodam-16E6-H-(F)-(Eth)

8 KOHTAKTHAA UH®OPMALIUA

MpubopocTpoutenbHoe npegnpuaTne

«Cucrembl KOHTPONA»

Poccua, 614031, r. Mepmb, yn. [loKkyyaesa, 31A
MHOTrOKaHanbHbI TenedpoH, dakc: (342) 213-99-49
http://www.termodat.ruE-mail: mail@termodat.ru
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