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BBEAEHUE
Bharopgapum Bac 3a Bbibop perynatopa temnepaTypbl Tepmoaat-14E5.

Tepmopat-14ES5 npepgHasHayeH [AnAa U3MepeHuAa U peryiMpoBaHUA TemnepaTtypbl.
PerynnpoBaHue TtemnepaTypbl OCYW,ECTBAAETCA MO nporpamme - rpaduKky TEeXHONOrM4eckoro
npouecca. [Mporpamma MoXeT coaepKaTb YH4ACTKM POCTa U CHUXKEHUA TeMNepaTypbl C 3a4aHHOM
CKOPOCTbIO, @ TaK e y4yacTKM NnoageprkaHua TemnepaTypbl B TeYeHMe 33a4aHHOro BpeMeHMwu.
3anycK nporpamm nNpoucxoamnT U3 meHo npubopa, NO CUrHany Ha AUCKPETHOM BXOA4E MAWU MO
nHtepoemncy RS485 (ans mogeneit c uHtepdencom RS485). Ha pucyHke 1 npeactaBneH BHELWHUM
BMA, Npubopa.

Mpnbop perynnpyet Temnepartypy no NPONOPLUMOHANIbHO—UHTErpanbHoO-
anoddepeHymanoHomMy 3akoHy (MUA), ABYXNO3ULMOHHOMY 3aKOHY WM MO TPEXMO3ULMOHHOMY
3aKOHY (Npu1 MCNONb30BaHNM 33 4BUKKM C SNEKTPONPUBOAOM).

TepmopnaT-14E5 nmeet yHMBEpCanbHbI U3MEPUTENbHbIA BXOA, AVUCKPETHbIA BXo4 M 5
BbIXO40B. YHMBEPCA/IbHbIA BXOA, NpeAHa3HayeH A1A NOAKIYEHUA TeMnepaTypHbIX AaTYMKOB
(Tepmonap, TepMoOMETPOB CONPOTUBAEHUA). K BbIXogamM MNOAKAKYAOTCA WMCNOAHUTENbHbIE
YCTPOMCTBA — NYCKATENU, CUTHANN3ATOPbI, cnnoBble 610KK. C NOMOLLLbIO KHOMKMK, NOAKNHOYEHHOM
K AMCKPETHOMY BXOZy MOYKHO AMCTAaHLMOHHO BK/H0YaTb/BbIKAKOYATb NPOLECC PETYINPOBAHUS.

Mpnbop MoXKeT ynpaBAATb KaK HarpeBaTenbHbiMM (Hanpumep, TIH), Tak w
ox/laauTeNbHbIMU (BEHTUAATOP, KOMMpeccop) ycTpoircTBamu. MNpeaycmMoTpeH TaKKe ocobbin
KOMBOWHMPOBAHHbIN PEXUM — OA4HOBPEMEHHOE YNPAB/IEHUE HAarpeBaTeNleM N OXNAUTENEM.

Tepmopgat-14E5 wmeeT pasBuTylo CUCTEMY aBapUMHOWM U NpeaynpeauTenbHOM
CUrHanusaumm. B HacTpoMKkax npubopa MmeeTca TpUM HEe3aBUCUMbIX Npoduas aBapuIHOM
curHanmsaumm. Kaxkgbii npodunb no3BosAeT NPOU3BOAUTL MpenBapUTENbHYHO YCTAaHOBKY
napameTpOB BO3MOXHOW aBapuu, MCNOJb3yAa MNATb PA3/IMYHbLIX TUMOB aBapMM ANA 3a4aHHOM
npeaenbHON TemMnepaTypbl, @ TaKKe NOAKNIOYEHME CUTHAIN3AUMMN O HEUCMNPABHOCTU ATYMKA U
HAaPYyLWeEHMN KOHTYpa pPeryampoBaHuA. ABAPUMHYIO CUFHANM3aUMIO MO KaxXaomy npoduaio
MOXHO Ha3HA4aTb Ha pa3/InyHble BbixoAbl Npubopa.

Mpnbop cHabxxeH MHTepdeiicom RS485 ana cBA3n ¢ KomnbtoTepom. [MPOTOKOAbI CBA3M
Modbus ASCIl unn Modbus RTU. YcTtaBkn TemnepaTypbl U napameTpbl npubopa AOCTYNHbI ANs
YTEHMA W 3anNuUcM C KomMnbtoTepa. [nA  NOAKNOYEHUA K KOMMbOTEPY Heobxoanm
npeobpasoBatens nHTepdeica USB/RSA85 tnuna CK201. K ogHomy ycTpoirictey CK201 moxkeT
6bITb NoAKAtOYEHO A0 128 npmnbopos. Aonyctnman annHa anHnm RS485 no 1200 meTpos.

KomnbioTepHaa nporpamma TermodatNet no3sonseTr opraHM3oBaTb aBTOMATUYECKWUM
OMpoC HEeCKONbKMX Npubopos, HabnogaTb Ha 3KpaHe KOMMbikoTepa rpaduKku Temnepartyp,
nosy4aTb U3 NPUOOPOB apXxMBHbIEe 3anMcK (Npu HaNYMKM B Npubope apxmea), pacneyaTbiBaTb U
COXPaHATb AaHHble B PA3/IMYHbIX GpOpMaTax.

Mpubop moxeT ObITb 060pPYAOBAH aPXMBHOM NamMATbld AnA  3anucu  rpaduka
TemnepaTypbl. M3mepeHHas TemnepaTypa 3anucbiBaeTcA BO BCTPOeHHyt Flash namartb ¢
NPUBA3KOM K peanbHOMY BPEMEHM W KaneHpapto. ApxMB MOXET OblTb MNPOCMOTPEH
HenocpeacTBEHHO HA npubope MAKM nepepaH Ha KomnbitoTep. YcTporncteso CK301 nossonser
CKayaTb apxms Ha USB Flash disk.
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1 OCHOBHbIE XAPAKTEPUCTUKUN NMPUBOPA

M3mMepuTenbHbIA YHUBepCcalrbHbIN BXOA

Obwme MonHbIM gManasoH oT MuHyc 270 go 2500°C (3aBUCKT OT TuMa gaTyuka)
XapaKTepUCTUKM n3MepeHusi
Bpems namepenus [ns Tepmonapel [ns TepmomeTpa ConpoTUBIIEHNS
He 6onee 0,5 cek He 6onee 0,7 cek
Knacc To4HoCTHU 0,25
PaspelueHne 1°C nnn 0,1°C (BbliGMpaeTcsa nonb3oBaTesnem)
MoakntoueHne Tunbl Tepmonap TXA (K), TXK (L), TXKK (J), TMK (T), THH (N), T (S), T (R),
TepMonapsbl TP (B), TBP (A-1, A-2, A-3)
KomneHcauus TemnepaTypbl | ABTOMatunyeckasi KOMNeHcauus Unm pyvyHasa yCcTaHOBKa
XONo4HOro cnas TemnepaTypbl KomneHcauun B guanasoHe ot 0 go 100°C mnun
OTKIYeHa
MopkntoyeHne Tunbl TEPMOMETPOB Pt (0=0,00385°C-1), M (0a=0,00428°C1), H(a=0,00617°C-1),
TepMmomeTpa COMpoOTUBNEHMS Cu(W100=1,4260), M(a=0,00391°C1)
COMNpOTUBIEHNS ConpoTusnenue npu 0°C 100 Om unu ntob6oe B ananasoHe 10...150 Om
KomneHcauus ABTOMaTMYECKas KOMMEHcauus No TPEXNPOBOAHON CXeme
COMpOTUBMNEHNS NOABOAALLMX | (CONPOTMBNEHNE KaXXAOro npoBoaa - He 6onee 20 Owm)
npoBOAOB
M3amepuTenbHbI TOK 0,25 mA
MoakntoyeHne N3mepeHne HanpsxxeHusi oT muHyc 10 go 80 mB
[aTymnkoB M3mepeHune Toka ot 0 0o 40 MA (C BHELUHWUM LLUYHTOM)

M3mepeHune conpoTmBneHns

ot 10 no 300 Om

MMupomeTpsbl

PK15, PC20

OWCKpeTHbIN BXo4

HasHauyeHue BkntoyeHne 1 BbIKNKYEHME perynmpoBaHus
[MpumeHeHune MoaknyeHne KHOMKM unu Tymbnepa
Bbixoabl

KonunyectBo Ob6uliee KONMYECTBO - NATb BbIXOJ0B
PenenHbin MakcnmanbHbIn

KOMMYTUPYEMBbI TOK
(Ha aKTMBHOW Harpy3ke)

10 A, ~230

MeTopn ynpaBneHus

Mpu MO perynupoBaHnn — LUIMPOTHO-UMMYSbCHbIN (LUM)

MOLLIHOCTbH Mpn OBYXNO3ULMOHHOM PErYNMPOBaHUN - BKI/BbIKN

HasHaueHune YnpaBneHve HarpeBaTenem, ynpaBreHue oxnagurenem, aBapuiHas
CcUrHanusauusi

MpumeHeHne YnpaBneHue Harpy3kor o 10 A, BknoveHne nyckaTens,

NPOMEXYTOYHOro pene un ap.

TpaH3MCTOpHbIN

BbixogHowm curHan

12...20 B, Tok go 30 MA, MMNYNbCHbIN UK umdp. curHan

MeTopn ynpaBneHus
MOLLIHOCTbIO

Mpu MU perynupoBaHuu:

- lUnpoTHO-mumnynbcHbIn (LLUM)

- MeToa paBHOMepHO-pacnpegenéHHbix ceteBbix nepunogos (PCIT)
- ®aszo-umnynbcHoe (¢ha3o-yrnoBoe) ynpasrneHne ¢ NOMOLLbIO
cunoBbix 6nokos Tuna ®UY nnu MBT

Mpy ABYXNO3MLMOHHOM perynMpoBaHum; - BKN/BbIKM

HasHaveHue

ynpaBneHme HarpesartesneMm, yrnpasneHne oxnagutenem

MpumeHeHne

- MopgkntoyeHmne cunosbix 6nokos Cb, PUNY nnu MBT
- YripaBneHve BHELHWUM perne unu ap. yCTponcTtsamm

PenenHo-
CYMUWCTOPHBIN Unn
CUMUCTOpPHBIN
(3aBUCKHT OT Mofenu)

OcobeHHoCcTH

Bbixog kombuHMpoBaHHoro Tuna. Moxet paboTtaTb kak pene, kak
CYMMCTOP WIK KakK perne u CMMUCTOP OAHOBPEMEHHO.

Hanunune getektopa «0», KOMMyTaUnsi NPOUCXOAMUT NpK
npoxoxaeHnn dasbl Yepes HOMb - MPU KOHUrypauum BeiXxoda Kak
CYMMCTOP WX pene-CMMUCTOP

MakcumanbHasa Ha rpy3Ka

10A,~2308B

MeTopg ynpasrieHua
MOLLUHOCTbIO

ML perynupoBaHue:

Mpu KOHUrypauum Beixofda Kak CUMUCTOP:

- WnpoTHo-umnynbcHein (LLUAM);

- MeToa paBHOMepHO-pacnpeaenéHHblx ceTeBbix nepuoaos (PCIT);
Mpu KOHUrypauum Bbixoda Kak perne unu pene-cumMucTop:

- WupoTHo-umnynbcHbin (LLUAM);

[BYXNO3NLUMOHHOE perynupoBaHne — BKN./BbIKI.

HasHaveHue

YnpaBneHve HarpesaTenem unv oxnagutenem, aBapuitHas
curHanusaums

lMpuMeHeHune

YnpasneHue Harpyskon go 10 A, BKNoYeHne nyckatens,
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NMPOMEXYTOYHOTO pene v Ap. - Npu KOHUrypaumm Beixoga kak pene
Unn perne-cuMncTop.

YnpasneHne Harpy3kon go 1 A, BKro4eHne nyckaTens, ynpaBneHue
BHELLUHUMW TUPUCTOPaMM UITM CUMUCTOPOM - MPU KOHpUrypaumnm
BbIXx0Ja Kak CUMMUCTOP

AHanoroBsblii BbixogHow curHan MocTosiHHbIN TOK 0...20 MA, conpoTtueneHue Harpy3sku go 500 Om
HasHadeHune - Tok nponopunoHaneH N3MepeHHON BENUYMHE (PEXNUM
TpaHcnaumm);
- Tok nponopunoHaneH BbIBOANMON MOLLHOCTU (PEXUM ynpaBneHus
MOLLIHOCTbH0)
[MpumeHeHune [MogknoyYeHne yCTPONCTB C TOKOBbIM CUTHANOM Ha BXoae
PerynupoBaHue Temnepartypbl
3aKoHbI - NN 3akoH
perynmpoBaHus - ABYXMNO3NUMOHHBIN 3aKoH (BKN/BbIKM, 0Nn/off)
- Tpexno3nunoHHbIM 3aKOH Ansl yNpaBneHUsa 3aBUKKON C 9NeKTponpmMBogoM
OcobeHHoCcTH -PerynuposaHue no 3agaHHou nporpamme
- ®dyHKuma asToHacTponku MU koadpuumeHToB
- Bo3MOXHOCTb OrpaHnyYyeHnss MakCuManbHOW U MUHUMAanbHOW MOLLIHOCTM
- Pexxum ynpaBneHns MOLLHOCTBO BPYYHYIO
[MpumeHeHune YnpasneHve HarpeBaTenem unv oxnaguTenem UM OgHOBpEMEHHO HarpeBaTenem n oxnagurenem
Twunbl wWaros -HarpeB ¢ 3agaHHOM CKOPOCThLIO
nporpammeil -OxnaxgeHue ¢ 3a4aHHOWM CKOPOCTbIO

-Bbigeprkka npu onpegenéHHon Temnepartype B Te4eHne 3aAaHHOro BpemMeHm
-Mepexoa Ha gpyryto nporpammy
-Cton (BbIKMKYEHME perynmpoBaHuns)

ABapunHaa curHanusauus

Pexumbl paboTbl

- MNpeBblWweHVe 3agaHHON TemnepaTypbl

- CHuXeHune Temnepatypbl HKe 3adaHHON

- MNeperpes Bbille yCTaBKW PerynnpoBaHns Ha 3a4aHHYI0 BENUYUHY
- CHWXKeHne TemnepaTypbl HKE YyCTaBKN Ha 3a4aHHYH0 BENMUYMHY

- Bbixog 13 30HbI OKOMO YCTaBKM perynmpoBaHus

Konun4yectBo

Tpu «aBapumy» C pasHbIMK YCTaBKaMM, HA pasHbIX BbIXOAax

DyHKLMM

- OyHKUUSA BNOKMPOBKM aBapuy Npu BKINOYEHUM nprubopa
- PyHKUMA nogaBneHns «apebesra» curHanusaumm, GUNbTP A0 YETbIPEX MUHYT

CepBUCHbIe hyHKLMMU

KOHTpOJ'Ib O6prBa TepMonapbl Wi TepMoMeTpa CornpoTuBJ1IEHNA U KOPOTKOIo 3aMblKaHNA TEPMOMETpPa COMNnpoTuBIIEeHUA

KoHTponb He3aMKHYTOCTV KOHTYpa perynmpoBaHus

Bo3aMOXHOCTb OorpaHn4eHuna gnana3oHa NSMeHeHua yCTaBKuU

OrpaHuyeHne ypoBHS AOCTYNa K NapamMeTpaM HacTPoKu

3awmTa XxonogHoro HarpesaTtend — njiaBHoe HapacTtaHune BbIBOANMOM MOLLHOCTM Npun BKINKOYEHUN

Lindposas domnbTpaunsa curHana

Pexum PYYHOIo ynpasJieHNA MOLWHOCTbLK Harpesartersns

Bo3aMOXXHOCTb BBEAEHMS nonpaBku K VI3MepeHHOIZ TeMneparype

ApXUB U KOMNbKTEPHbIN UHTepdenc

Apxus ApXxu1BHasa NamsiTb 4 MbarTa
(onums) lMpocMoTp apxmBa Ha gucnnee npnbopa nnv Ha KoMnblTEPE
MHTepdpenc Tun nHTepdenca RS485

CkopocTb 0bmeHa 9600...115200 6uTt/cek

OcobeHHOCTH M3onupoBaHHbI

MpoTokon Modbus ASCII, Modbus RTU
MutaHue
HomunHanbHoe HanpshkeHne NuTaHns ~230 B, 50 'y (onyuoHanbHo -24 B)
OnnTenbHoe OTKNOHEHNE HaNpsKeHne NUTaHns Ot 187,0 go 253,0 B (om 21 do 27 B)
MoTpebnsiemas MOLIHOCTb He 6onee 10 Bt

O6wasn nHdopmauus

MHaunkaTopbl [BYXCTPOUHBIN XXMAKOKpUCTaNNU4eckmn andgasnTHO-UUGPOBON HAUKATOpP ¢ noacBeTkon. [1Ba
CBETOAMOAOHBIX MHOUKATOpa pexunma paboTbl U YeTblpe CBETOANOLHbIX MHAMKATOPA COCTOSHUSA
BbIXO40B

WcnonHeHue, Kopnyc meTtannnyeckun

Macca u pasmepbl

Mpnbop JInueBas naHenb "abapuTHbIN pasmep MoHTa)HbIN BbIpe3
14E5/.../(24B)
14E5/.../IP67nn/(24B)
14E5-A7-(4M) 103x103 103x103x95 92x92

Macca — He 6onee 1,2 kr

w_14E5 v4




Textmaeckue TY 4218-004-12023213-2013
yCroBusi
CepTtudukaumsi Mpnbopbl «TepmogaT» BHeCeHbl B [OCyOapCTBEHHLIN peecTp Cpeacts uamepeHuin Poccumnckon
depepaumu (mnogpobHasa nHgopmaums o cepTudmkaTax pasmelleHa Ha cante www.termodat.ru).
MeTponorus MoBepka npubopoB « TepmogaT» JOIMKHA OCYLLECTBIATLCS B COOTBETCTBUM C AEACTBYHOLLEN
METOAMKOW NOBEpKM (METOAMKA NOBEPKM pas3MeLleHa Ha canTe www.termodat.ru).
MexxnoBepo4Hbl MHTEPBanN 2 roga
ycnosus Pabounn gnanasoH ot muHyc 10 go nntoc 45°C, BnaxHocTb oT 0 go 80%, 6e3 koHaeHcauun Bnaru
akcnnyaTauum
CreneHb 3aWuThl IP20 - go yctaHoBKM B WnT; IP54 — cO CTOPOHbI NepeaHen NnaHenn nocne ycTaHoBKM B LUNT
Mogenu
14E5/1YB/1B/2P/M1PC/1T/1A/485/(4M)/ 1 yHuBepcanbHbIv BXxog, 1 AUCKpeTHbIN BXxog, 1 aHanorosbin BbiXod, 2 perne,
(IP67nn)/(24B) 1 TPaH3UCTOPHbLIV BbIXOA, 1 penerHO-CUMUCTOPHBIN BbIXo (1 CUMUCTOPHbIN
BbIXoa), UHTeppenc RS485, (apxms 4 MbawnTta), (CTeneHb 3aLmnTbl CO CTOPOHbI
nepegHen nasenu IP67), (nutanne 24B)
14E5/1YB/1B/2P/1C/1T/485/(4M) 1 yHuBepcanbHbIi BXxoA, 1 AMCKPEeTHbIN BXoA, 2 pene, 1 TpaH3UCTOPHbIN BbIXOA,
1 cMMUCTOPHBIN BbIXOA, MHTepderic RS485, (apxus 4 MbaiiTta)
14E5-A-(4M)-(24B) 1 yHMBepcanbHbIi BXxoA, 1 AMCKpeTHbI BXoA, 1 aHanoroBbIn BbIXoA, 2 pene,

1 TPaH3UCTOPHBIN BbIX0A, 1 penerHo-CMMUCTOPHbIN BbIXOA, MHTepderc RS485,
(apxvB 4 M6anTa), (nutaHune 24B)

14E5-A7-(4M)-(24B) 1 yHuBepcanbHbIN BXOA, 1 AMCKPETHbIM BXO4, 1 aHanoroBbIN BbIXOA, 2 pene,

1 TpaH3CTOPHbLIN BbIXoa, 1 penenHo-CUMUCTOPHLIN BbIXOA, MHTepdenc RS485,
(apxvB 4 MbaWnTa), cTeneHb 3alUnTbl CO CTOPOHbI NepeaHen naHenu IP67,
(nuTaHne 24B)

*- HanAnumne PyHKLMI, yKa3aHHbIX B CKOOKAX, 3aBUCUT OT MOAENMU.
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2 OCHOBHOM PEXXUM PABOTbI

YcraHoBute Tepmopat-14E5 wn  Bkatoumte ero. [locne KOpOTKOM  npoueaypbl
camoTecTMpoBaHua npmbop rotos K pabote. U3mepeHHas TemnepaTypa BbIBOAUTCA B BEPXHEN
CTPOKE MHAMKATOPA, @ B HUXKHEWN CTPOKe BbIBOAMTCA MHPOPMALMA O TEKYLLEM LUAre NPorpammbl
pPerynMpoBaHuA: TUN LWara, napameTpbl Wwara, TemnepaTtypa peryinpoBaHuUs. 3TO OCHOBHOWM
pPeXUM UHAMKAuMKN npubopa. EchnM M3mepuTenbHbIM AaTYUK HE MOAKNOYEH UM HEUCMNPABEH,
BMECTO 3HayeHMA TemnepaTtypbl Ha BEPXHUM WHAMKaTOp BbiBOAUTCA «OBPbIB». Ecan
peryinpoBaHMe BbIKIOYEHO, TO B HWXHen cTpoke BbiBOoAUTCA «BbIKTKOYEHO». [pu
OAHOBPEMEHHOM HAXXaTUM KHOMOK V U A B HUXHEN CTpOKe oTobpa)kalTcs HeBA3Ka W
MowHoOCTb. OnucaHne M HasHaAYeHWe MHAMKATOPOB M KHOMOK Ha npubope cxemaTuyHo
npeacTaB/ieHO Ha PUCYHKe 2.

TEPMOoLaT

NHanKaTop aBapum T= 123.8°C  1-1

NHANKaTOpP BKAKOYEHUSA I— 500r/4 180.0°C

peryampoBaHun

/s

/O Asapua
;82 O Myek 6
UHAMKaTopsl Y //ﬁbl Op pexnma
paboTbl BbIXOA0B = MHANKaLNn
y & S v
Bxopa, C )

B PEKUM HaCTPOMNKMU

PucyHok 2 — OnucaHue UuHOUKamMopo8 U KHOMOK yrnpasaeHus npubopa

KaK BKAOYUTb peryampoBaHue.

B OCHOBHOM peskume MHAMKaUUK HaxkmuTe KHonKy ). Ha nHaukatope noasuTcA Hagnucb
«BKNOYEHUE PETY/IMPOBAHUA». Haxmute KHOMNKY O. B BepxHel CTpoKe MWHAMKaTopa
noasutca Hagnucb «HOMEP NMPOTPAMMDbI», a B HUXKHEN HOMepP Nporpammbl, KoTopaa byaeT
3anyueHa. KHoNMKamu v U A BblbepuUTe HyXKHYIO nporpammy. Haxkmute KHOMKy O. B BepxHeW
CTPOKe nHankaTopa noasutca Hagnucb «HOMEP LUATA», a B HUKHEN HOMEP LWara, ¢ KOTOPOoro
3anycTuTca nporpamma. KHonmkamu v U A BblbepuTe HyXHbI war. Haxkmute KHomky O. B
BEPXHEN CTPOKe WHAMKaTopa nossutca Hagnucb «PEFYJIMPOBAHMUME». KHonKamn v U A
ycTaHoBuTe 3HayeHne « BKTIOYEHO» 1 HaxkmuTe KHonKy O. Mpubop BKAOUUT peryimposaHue
N nepenaét B OCHOBHOM peXMM MHAMKaumu. Ha nepegHen naHenm 3aropuTtca OAUNHOYHbIN
MHaMKatop «MycK».

3anycTuTb peryiMpoBaHMe U3 MeH Npubopa BO3MOXKHO TONbKO B TOM C/y4yae, ecin He
MCMONb3yeTCA ANCKPETHbIN BXxo4,. OTKAIOUYUTb ANCKPETHBLIN BXO4, cneayet B [nase 11, Paspene 1,
3apas napametpy «HASHAYEHUE BXOAA» 3HayeHne «HE UCMOJIb3YETCA».
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2.1 MPABUJIA HACTPOWKU MNPUBOPA

1. MapameTpbl HACTPOMKK Npmnbopa CrpynnMpPoBaHbl B pa3aensl, a pasaesbl 06beguHeHbI
B rnaBbl. B Hayane BepxHel CTPOKM MHAMKATOpa oTobparkaeTca HOMep r/aBbl U pasgena, a
3aTem Ha3BaHWe pasaena, Hanpumep,

1-2 HACTPOWKA | 1-2 —TnaBa 1, Pa3gen 2.- Hymepauua rnasbl U pasgena;
BbIXO4A «HACTPOWKA BbIXOJA»— Ha3BaHWe pa3gena.

2. Ona nepexopa Mexay pasgenamu Haxkumante kHonky [0, [ns Bxoga B pasaen u
MPOCMOTPa NapaMeTPOB HaxknMMmaiTe KHonky O. Korga Bbl BoliaeTe B pa3fen, B BEPXHEN CTPOKe
MHAMKATOpa OyaeT Ha3BaHME MapamMeTpa, @ B HUXKHEW — ero 4YMC/I0BOE WU CUMBOJIbHOE
3Ha4YeHwue. [ina BbibOpa 3HaYEeHM NapaMeTPOB, HAXKMMaAMTE KHOMKK V U A. lMocne npocmoTpa
BCEX MapaMeTpoB TeKyllero pasgena, Bbl BHOBb BepHeTeCb K 3aronoBKy pasgena. Ana toro
4yTOBbI NPOAOIKUTL Nepebop pasaenos, HaxMmanTe KHonky [.

OcHosHOWM OcHoBHOM

pexum pabotbl pexum pabotbl

TEPMOART
Haxmute n

T= 1238°C 1-1
wepoesive &) e ) & e ) B
ynepwnssine (2]

NPOrPAMM NPUBOPA

[ns Havana \ /v Jﬂepeﬁop

pefakTuposaHna
HaXMUTE KHONKY pasnenos
BuiGepute Homep

nporpammbi KHONKamu e HACTPOVIKA

Kopotkoe BXODA

Haxartue v
v
BATIVOK HOMEP NPOrPAMMbI / ‘

NPOrPAMM
/' 6 1-2 HA3HAYEHUE BbIXOA 1 . BbIXOO 4
Nepe6op MepeGop BbIXOOB —eeo HAFPEBATENb — s OXNATUTENb
paspenos napameTpos
) = =
WNamenute napametp
HOMEP MPOrPAMMbI e = kronkammn (7l u

v
! 2-1 HACTPOVKA BbIXOA 1
MAPAVEETPbI nna 3AKOHA ABAPUA 1
PEJAKTUPOBAHUA

@]
[v]

Uamenute

HOMEP LIATA
20-1 3ABOICKME
HACTPOWKA

PEMYNNPOBAHVE
BbIKMKOYEHO

PucyHok 3 — Cxema mMeHHo

! He cnewume Haxcumame KHonKu. Haxcumasa kHonku [Ju O, npocmompume cHavana ece
3Ha4YeHue napamempos 8 pasodenax. B HUxHeli cmpoyke Bbl ygudume 3Ha4eHUA napamempos,
YCMAaHOB/EeHHbIe paHee Uau yCmaHo8s1eHHble Ha 3a800e-u32omosumerne.

!1 Ecnu Bbl 3a61y0unuce 8 MeHK pexuma Hacmpoliku, epHUMeCL 8 OCHOBHOU pexcum
pabomei, Haxcas o0HogpemeHHo [Ju O.

HasHayeHMe KHOMOK Npu HacTpoiike npubopa:

- 1 - BXOA, B MEHI0 HacTpoiKK, nepebop pasaenos;
- O - BXop B pa3aen, nepebop NapameTpos;

-V U A - BbIOOp 3Ha4YeHU NnapameTpoB.
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Bbixoa, 13 peKnma HacTPOUKKU — OAHOBPEMEHHOE Ha)KaTue S 1 O uan asTomatuueckm
yepes MUHYTY nociae nocnegHero HaxatumA N060MN KHOMKW.

MpumeuaHue: [lononHumenbHas UHGoOpMayus 074 ONbIMHbIX oab3oeamesnel: 0nA
nepeaucmoi8aHua pa3oesnos 8 06pamHoOM nopAaoKe yoepxcusalime KHonKy [Ju
Haxcumalime KHonky V. [ns 6eicmpozo nepexoda K paszdenam cnedyroujeli
2n1a8bl - yoepxcusalime KHonKy [ u Haxumalime KHOMKY A.

2.2 PEAAKTUPOBAHUE NMPOTPAMM

TepmopaT-14E5 ocywectBnaeT peryavMpoBaHue TemnepaTypbl MO 3apaHee 3a4aHHOM
nporpamme. lMporpamma coctouT u3 Habopa waros. Mpubop cogepkut 80 nporpamm no 10
Waros KaxpaAa. lporpamma moxKeT cogep)KaTb YY4aCTKM POCTa, CHUMKEHUA U noafeprkaHua
Temnepatypbl. Ona nonyyeHmsa 6onee A/MHHBLIX MPOrPAaMM MOXKHO 0ObeaAuHATb HECKOJIbKO
nporpamm B O4Hy.

PaccmoTpmm nopagok pefakTMpoBaHMA nporpamm. B OCHOBHOM pexunme nHAMKAUUU
HaXXMUTe 1 yaepusaite kHonky D). Moka Ha MHAMKaTope He noasuTca Haanuce « HACTPOUKA
NMPUBOPA». [1na nepexoda K peAakTMPOBAHWUIO Nporpamm Haxkmute kKHonKy 0. Ha aucnnee
nosasutca Hagnucb «PEAAKTOP NMPOTPAMM». [1na Hayana peaakTUPOBaHMUA HAXMUTE KHOMKY
O. KHonKamu v n A BbibepuTe nporpammy, KOTOpyH HEOBXOAMMO PeaaKTMPOBaTb M HaXkMUTe
KHOMKY O. Bbl HaxoAMTECh B peAaKkTope NporpamMmm.

TemnepaTtypa
Homep wara Tun wara  perynuposaHus (ycraska)

N 1 M T= 4°C
C 6 r/v
|

CKOpOCTb M3MEHEHNS
Temnepartypsbl

PucyHok 4 — OmobpaxceHue pedakmopa rnpoepamm Ha oucraee npubopa

B perkume pepaktMpoBaHMA NPOrpaMmbl BCE NapamMeTpbl TEKYLLErO Wara 0g4HOBPEMEHHO
oTobparkatoTca Ha MHAMKaTope npubopa. MepekntoveHne mexkay napameTpamu HaCTPOMKM
OCYLLLEeCTBASIETCA KHOMKOM O, a peaakTMpoBaHWe NapameTpoB KHOMKamu Vv U A. Obo3HauyeHue,
pefakTMpyemoe B AaHHbI MOMEHT, muraeT. Bbixoa 13 pegakrtopa Nporpamm OCyLLeCTBAAETCA
KHonkow .

MepBbin napameTp «N» - HOmep peaakTMpyemoro wara. Koraa oH MUraet, ero MOXHo
pefaktMpoBaTb. [AnAa nepexoga K M3MEHEHWI0 HacTpoeKk wWwara Haxmute O. Cneayrowmii
napameTp - 3TO TMN wWwara. Tunbl Waros 0603Ha4YatoTCA cneymanbHbIMM CMMBOAAMK (MMetoTcA
AOMONHUTENbHbIE Warn nporpammsl, cm. Mnasy 19):

- «M» - Harpes ¢ 3a4aHHON CKOPOCTbIO;

-« ¥ » - oxnaxaeHue c 3a4aHHON CKOPOCTHIO;

- «=>» - BblAEPKKa Npu onpeaenEHHOM TemnepaType B Te4eHMe 3a4aHHOI0 BpEMEHMU;

- «[1P» - nepexop, Ha Apyryto nporpammy (gna ob6begMHEHUA NPOrpamm);

- «==» - cTON (BbIK/NOYEHNE PEry/INPOBaAHMUA).

Mocne HaCTPOMKKM TMMa LWara KHOMKOM O nepengute K peaakKTUPOBAHUIO CNeayioLWero
napameTpa.
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MapameTtp «T=» o0603HA4YaeT YyCTaBKy, KOTOPOM HeobXoAMMO AO0CTUYb MAK KOTOPYIO
Heobxo4AMMO NoALep’KMBATb HA AAHHOM Luare.

MapameTp «B» 0603Ha4YaeT BpemMs BbIAEPKKM B Yacax M MUHYTaAx (Tun wara«—>»). Ecam
3a4aTb 3TOMY NapameTpy 3HaYeHUe «--:--», TO BblAEP!KKA OyAeT NPOUCXOANTb HEOrPAHUYEHHOE
Bpems.

MapameTp «C» 0603HAYaeT CKOPOCTb M3MeHeHus TemnepaTypbl (TMnbl waros «P™T» u
«b ).

MapameTtp «MPOFPAMMAY» o0603Ha4yaeT HOMep NPOrpPaMmmbl, Ha MEepPBbIA LWar KOTOPOW,
ocyLLecTBaseTca nepexoa npu Boibope Tmna wara «MP».

PerynmpoBaHue TemnepaTypbl BKAOYAETCA NPU CTapTe NPOrpaMmbl, a BbiKAtoYaeTca nmbo
NPW BbIMNOJIHEHMM Wara «--» (cton) AM6O npu 3aBeplUeHMW nocnegHero (gecAToro) wara
nporpammbl.

Mpun uM3MeHeHMM Homepa wara (napametp «N») Bce napameTpbl TEKyLWero Lara
aBTOMATUYECKM BbIBOAATCA Ha MHAMKATOP npubopa. B aTomM pexkmme MOXKHO NPOCMOTPETb BCHO
nporpammy nocae HaCTPOMKM.

[1nAa BbIxo4a U3 peAaKTopa NPorpamm HaskmuTe KHonky [,

2.3 OBA3ATE/IbHAA HACTPOMKA NPUBEOPA

Mocne ycTtaHOBKM Npnbopa, ero HeobxoaMMO HaCTPOUTb.

1. Heobxoanmo 3aaaTb NPOrpammbl, MO KOTOPbIM ByAeT OCyLLEeCTBAATLCA PeryiMpoBaHme.
[lnA 3TOro0 B OCHOBHOM pPEXMMEe MHAMKALUUW HaXKMUTe U yaepskuBante KHonKy [, nmoka Ha
WHOMKaTope He nossutca Haanuce «HACTPOMKA MPUBOPA». [lna nepexofa K peAakTopy
nporpamm Haxkmute KHonky 0. Ha aucnnee nosasutca Hagnucb «PEOAAKTOP MPOTPAMM».
OTpepaKkTMpynTe  Hy)KHytO  nporpammy. [na  3Ttoro  HeobxogMmo  M3y4uTb  [/1aBy
«PEAAKTUPOBAHWUE NMPOTPAMM» gnaHHOro PykosoacTtsa.

2. Bblbepute TMN Tepmonapbl MW TEPMOMETP COMPOTMBAEHUA, KOTOpbi Bbl byaete
MCMONb30BaTb. [NA 3TOr0 HaXMuTe M yaepskmanTe KHonKy [J, moka Ha WHAMKaTope He
noasutca Hagnvce «<HACTPOUKA NMPUBOPA». Ona BXoAa B MEHIO HACTPOMKN HAXKMMUTE KHOMKY
O. Bbl OKaxkeTecb B pasgene Bbibopa TMNa AaTumka «1-1 HACTPOMKA BXOOA». BonguTe B 3TOT
pasgen, Ha BepxHem uMHAMKaTope noasutca napameTp «TUMN OATYUKA». B tabnauue asbl 1,
Pasgena 1 Hanaute ycnoBHoe 0603HauyeHMe, COOTBETCTBYHOLLEE HYXXHOMY AaTYMKY. KHONKamn v
N A YCTAHOBUTE 3TO 0603HAYEeHME B HUXKHEN CTPOKe. Hanpumep, ecan ncnonbsyete Tepmonapy
Xpomesb-antomens, Bbibepute «XA(K)».

3. Ecam Bbl mncnonb3yete npubop ANA ynpaBAeHUA 3SNEKTPUYECKOM Meybtko, TO AAA
NnepBOHaYaIbHOM HACTPOMKN MEHATb Bonblue HUYero He HyXHo. lNepBbli BbIXOA HACTPOEH Ha
ynpasneHue Harpesatenem no MWL, 3aKOHy, BTOPOM — Ha NoAady aBapMMHOW CUTHANM3ALUUM,
TPETUMA N YETBEPTbIN HEe UCMOb3YHTCA — BbIKAOYEHbI. OCTaNbHbIM NapameTpam MPUCBOEHDI
Hanbonee 4acto ynotpebnsemblie 3HayeHus. Mpu HeobxogMMOCTM TuWlaTesNbHee MNOACTPOUTb
npubop nog Bawwu TpeboBaHmAa nsyunte gaHHoe PykoBoacTBo.

4. Cnepyrouwee, 4TO HYXKHO caenaTtb, 3To HactpouTb [N perynatop. B npubope
npeAycMoTpeHa aBToMaTM4yeckaa HacTpoika MU KoadduumeHTos. lMpoueaypa HACTPOMKM
noapobHo onucaHa B Mnase 2, Paspene 1.

5. Ecnm Bbl ncnonb3yete npubop Ans ynpaBAeHUA OXNaAuTenem, XOTUTe YCTaHOBMUTb
aBApPUMHYID CUTHANM3aUMIO WAM  ApYyrMe NapameTpbl, BHUMATENIbHO M3yuynTe AaHHoe
PykosoacTBO.
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3 HACTPOMKA NPUBOPA
3.1 KOHOUTYPALMA

1-1 HACTPOMKA BXOA fnasa 1. Paspen 1

B nepBom pasgene AaHHOM rnasbl 3a4aeTcA TUN MCNO/Sb3yeMOro AatymKka. Hanpumep,
ec/I NoAKNYEHa Tepmonapa xpomesnb/Konenb, Bbibepute «XK(L)».

Ecnam nogkntouyeH TepMOMETP CONPOTUBAEHMA, He 3abyabTe 3a4aTb €ero COnpoTUMB/EHUE
npu 0°C. HacTpoiTe TMNbl AaT4MKa COrNAcHO Tabanue HUKe.

MapameTp 3HayeHne KommeHTapum Ananasox
n3MepeHusi
TUN OATYUKA XA(K) Tepmonapa TXA (K) xpomenbs/antomenb -270...1372°C
XK(L) Tepmonapa TXK (L) xpomenbs/konenb - 200...800°C
nn(s) Tepmonapa TIM1 (S) nnatnHa-10%pogun/nnatnHa - 50...1768°C
XK(J) Tepmonapa TXKK (J) »xene3o/KoHCTaHTaH -210...1200°C
MK(T) Tepmonapa TMK (T) megb/koHCTaHTaH - 270...400°C
Nn(r) Tepmonapa TIMMM (R) nnatuHa-13% poguin/ -50...1768°C
nnatuHa
MnP(B) Tepmonapa TINP(B) nnatnHa-30% poawni/ 400...1820°C
nnatunHa-6%poann
HH(N) Tepmonapa THH (N) Huxpocun/Huenn -270...1300°C
BP(A1) Tepmonapa TBP (A-1) Bonbdpam-peHunin/ 0...2500°C
BOJIb(ppam-peHni
BP(A2) Tepmonapa TBP (A-2) Bonbdpam-peHuin/ 0...1800°C
BOJIb(ppam-peHni
BP(A3) Tepmonapa TBP (A-3) Bonbdpam-peHuin/ 0...1800°C
BONb(ppam-peHui
Pt(W=1.3850) TepmoMeTp conpoTUBIEHNS NNATUHOBbLIV -200...500°C
Pt (0=0,00385 °C)
Cu(W=1.4280) TepmoMeTp conpoTMBREHNS MeOHbIN - 180...200°C
M (a=0,00428°C)
Pt(W=1.3910) TepmoMeTp conpoTUBIEHNS NNATUHOBbLIV - 200...500°C
M (a=0,00391°C-1) pegko ncnonbayetcs
Cu(W=1.4260) TepmoMeTp conpoTMBREHNS MeOHbIN - 50...200°C
Cu (W100=1,4260) pegko ncnonbsyercs
NI TepmoMeTp CONPOTUBMEHNSA HUKENEBbLIN - 60...180°C
H (a=0,00617°CY)
COMPOTUBJIIEHUE | N3mepeHne conpoTUBNEHNS 10...300 Om
PK15 Mupometp PK-15 400...1500°C
PC20 Mupometp PC-20 400...1500°C
U macwitab [NopgkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOOOM UMK C 0...20 MA,
BbIXOAOM MO HanpshkeHuto. JInHenHoe macluTabupoBaHune 0...40 mA
N3MepPEHHOW BENNYUHbI -10...80 mB
U KopeHb [NogkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UMK C 0...20 MA,
BbIXOAOM Mo HanpshkeHnto. MaclwtabupoBaHue 0...40 mA
N3MEpPEHHOW BENUYMHBI C N3BNEYEHNEM KBaLpaTHOro -10...80 mB
KOpHsI
U napabona [NogkntoyeHne gaTtymka ¢ TOKOBbIM BbIXOAOM UMK C 0...20MA,
BbIXOOOM MO HanpsikeHuo. MacwtabuposaHne n3amepeHHon 0...40 mA
BEMNWYMHbLI C BO3BEJEHNEM B KBaapar -10...80 mB
HANPAXXEHUE VM3mepeHure HanpshkeHus -10...80 mB
TOK Vi3mepeHune Toka 0...40mA
COMNPOTUBIEHMUE | ot 10 go 150 ConpoTuBneHune TepmomeTpa conpoTtumsnenus npu 0°C
nPU 0°C (Om)

MpumeyaHue: BepxHuli OuanasoH UsMepeHUa NAaMUHOB8bIX MepPMOMEMpPO8 CONPOMuUBAeHUs
yKa3aH 0718 0am4yuKkos ¢ conpomusneHuem npu 0°C pasHeim 100 Om u
conpomussneHuu noogooAwux npoeodos no 20 Om. [lpu MeHbWwuUX
conpomusneHuax eepxHuUli 0uana3oH usmepeHus bydem soiwe.
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1-2 HA3SHAYEHUE BbIXO40B lnasa 1. Paspen 2

B aTom pasgene Heobxoammo BblbpaTb Ha3zHauYeHUE ANA KaKAoro Bbixoda. Tepmopaat-
14E5 nmeeT 5 BbixoaoB. Ha Kaxkaplit BbIXos, (32 MCKAKOYEHUEM aHAN0roBOro) MOXKHO Ha3HauYuUTb
ynpaBieHWe HarpesaTenem, oxaagutenem, CUrHanMs3auuilo xoga Nporpamm Wanm OoAUH U3
npodunennr aBapuiHOM CUrHanu3aumu. B nocneaHem cnyyae BbiIxog OyaeT ynpaBaATb
CUTHanM3auMen B COOTBETCTBUM C HACTPOMKaMM ANA BO3MOXKHOM aBapuu, KoTopble Oblin
3aZaHbl B AaHHOM npodune aBapMmHOM CUrHanM3auumn. TeKylee COCTOAHME KaxKAoro Bbixoaa
oTobparKkaeTcs 0 ANMHOYHbIM MHANKATOPOM Ha NnepeaHen naHenun.

MapameTp 3Ha4yeHuns KommeHTapum
BbIXOA 1(T) HATPEBATEIb Bbixog ynpaBnsieT HarpeBaTenem
TpaH3MCTOPHbIN BbIXO4 OXNAOUTENDb Bbixog ynpaBnseT oxnagurenem

ABAPUS 1 Bbixoa ynpaBnsieT curHanusaumen no HacTpokam NepBoro
BbIXOoA 2 (P1) npoduns aBapuiiHom curHanusauum (asapusi 1)

Pene ABAPUS 2 Bbixoa ynpasnseT curHanusaumer no HacTponkam BTOPOro
npodmns aBapunHoOn curHanusaumm (asapus 2)

BbIXO[ 3(P2) ABAPUS Bbixoa ynpaBnseT curHanu3saument no HacTPonKam TPeTbero
Pene 3 c e

npodmns aBapunHomn curHanmsaumm (asapums 3)

Ha BbIxoZ nogaéTcs curHan o 3aBepLueHUn wara Unm o KoHLe
BbIXOA 4 XOA NPOTPAMMBI 1 nporpammbl Mo HAaCTpoMkam curHanusaumu 1 xoga nporpamm (18-1)

PeneiHo-cMMUCTOPHBbI Ha Bbixoa nogaétca curHan o 3aBepLUeHUm Lara UM o KOHLe
Bbixoa (PC), nnw XOA, NPOrPAMMBI 2 nporpaMmbl MO HACTPOVKaM curHanusaumm 2 xoaa nporpamm (18-2)

cuMmncTopHbin Beixod (C)
(3aBMCUT OT MOZENN) HE UCNONBb3YETCA | Bbixoa He ucnonb3yeTcs

BbIXo4 A HATPEBATENb YnpaBneHne HarpeBaTtenem, TOK NponopLmoHaneH MOLLHOCTH,
(Tonbko B Mogenu c BbIBOOUMOW Ha HarpesaTtenb

aHarnoroebiM BbIXO4OM) YnpaBneHue oxnagutenem, TOK NponopLMoHaneH MOLLHOCTH,

OXNAOUTEIb y

BbIBOAMMOWN Ha oxnaguTenb
n3. 3HAYEHME - MpeobpasoBaHne TekyLlen TemnepaTtypbl B TOK, BbIXOOHOW TOK
TOK NponopLMoHaneH n3MepeHHon BenmynHe

HE UCMNOJIb3YETCA | Beixoa He ncnonb3yeTcs

Ecan BbIXoA, HE UCMO/MIb3YETCA, PEKOMEHAYEM €ro OTK/IUYUTb — BblbpaTh 3HayeHne «HE
UCMNOJIb3YETCA».

MpumeuaHue: [lpu ycmaHoBKe HA3HAYEeHUA 8bIx00a caedyem nMoMHUMbL O Mom, Ymo npubop
He 8bInosHAem 00HY U my xce (hyHKUUK HA PasHbix sbixodax. Hanpumep, — He
ynpasasem 08yMA Hazpesamenamu. [loasmomy, Hanpumep, npu nepeHoce
Hazpesamessa C repeo20 8biX00a HA 8mopol, nepsbili — a8MOMAMUYECKU
8blK/OYaemMca, m.e. ycmaHasnusaemca 3HayeHue «HE UCTOJIb3YETCA».

3.2 PET'YINPOBAHUE

TepmogaT-14E5 moxKeT perynmpoBaTtb TemnepaTypy Npy NOMOLLN ABYXNO3ULMOHHOTO UK
MM 3aKoHa perysmpoBaHumA.

Hanbonee npocton 3aKoH peryavpoBaHMsA TemnepaTypbl - ABYXNO3MUMOHHbIA. Ha
HarpesaTe/lb NOJAETCA MNOJIHAA MOLWHOCTb A0 AOCTUXKEHWA YCTAaBKM, MNOC/Ae 4ero nogada
MOLLHOCTW NpeKpalLaeTca. HecmoTpa Ha 3TO, pa3orpeTbi HarpesaTeb NPOAO/IKAET OTAABATh
TENNO M TemnepaTypa 0ObeKTa Kakoe-TO BpemsA NpPOoAo/KaeT HapacTaTb, YTO NPUBOAUT K
neperpesy. MNpu nocnegyowem ocTbiBaHUM 06bEKTA, NO AOCTUXKEHUM YCTAaBKKU, HA HArpeBaTenb
BHOBb MOAaeTcA MOAHAsA MOLWHOCTb. HarpeBatenb CcHavana pasorpesaet cebsa, 3aTtem
OKpyKatowwme obnactn ob6beKTa, U, TakMm o0bpa3om, oxnaxkgeHue byaeT NPoOAOMKATLCA 40 TeX
nop, MOKa BOJIHA Tenja He AOCTUrHEeT AaTyuKa TemnepaTtypbl. CnepoBaTenbHO, peasnbHasn
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TemnepaTypa MOXeT OKa3aTbCA 3HAYMTEIbHO HUKE 3aZ4,aHHOTO 3HavyeHuA. Takmm obpasom, npu
ABYXNO3ULIMOHHOM 3aKOHE peryiiMpoBaHMa BO3MOKHbl 3Ha4YUTeNbHble KoiebaHma TemnepaTypbl
OKOJ10 334@HHOT0 3HAYeHMUA.

MoBbICUTb TOYHOCTb PEry/IMPOBAHNA MOXKHO, MPUMEHAA NPONOPLUOHA/IbHO-UHTErpPanbHO-
AnddepeHuManbHbli 3aKoH peryanposanua (MU 3aKoH).

NMUO npegnonaraet yMmeHblUeHME MOLLHOCTM, NOAABAaEMOM Ha HarpesaTenb, NO mepe
npubavxkeHna TemnepaTypbl O0ObEKTa K 3agaHHOM Temnepatype. Kpome TOro, B
YCTAHOBMBLUEMCA pexume peryampoBanua no N[ 3akoHy npubop onpepenser BeAUUUHY
TENNOBOM MOLLHOCTM, HEODOXOAMMYKD ONA KOMMEHCAUMW TENJIOBbIX MOTEPb M MOAAEepHKaHUA
3a4aHHOM TemnepaTypbl.

2-1 HACTPOMKA N 3AKOHA Fnasa 2. Paspen 1

Ona pabotbl MU 3aKOHA perynMpoBaHuA HeobxoaMmo 3agaTb Tpu KoaddpuumeHTa —
NPOMNOPUMOHANbHbIN, WHTErpanbHbin U audpdepeHuManbHbin. Bbl MoXKeTe 3aaaTb 3TU
KO3dPULUMEHTbI BPYYHYIO UAM NPUBOP MOXKET ONpPesennTb UX B aBTOMATUYECKOM pexume.

MapameTp 3HaueHue KommeHTapuum
KO3POUUUEHT Kp |01 0.1°C ao 2000°C MponopunoHanbHbIN KO3GPULNEHT
KO3PDOULIUEHT Ki oT 1 ceKk. 80 9999 ceK. |UHTerpanbHbI KO3pPULUMEHT
BbIK/MHOYEH MHTerpanbHaa coctasnaowan MU/ 3akoHa He ncnoab3yeTcA
KO3PDOUUMEHT Kd |07 0.1 o 999.9 cek. OnddepeHumnanobHbin KosdPUUNEHT
BbIK/TIOMEH AndodepeHumnanpHana coctasaatowan MU/ 3akoHa He
ncnonbsyeTca
ABTOHACTPOMKA OA Bbibepute AA onA 3anycka npoueaypbl aBTOMaTUYECKOM
HET HACTPOMKM
HACTPOMKA - 270...1370°C TemnepaTtypa, 418 KOTOPOM NPOMUCXOANT aBTOHACTPOMKA

Kak HacTtpouTb MU[ perynaTtop 8 aBTOMaTUYECKOM pexkume:

1. Boiigute B pasgen «2-1 HACTPOMKA NUA 3AKOHA», npucsoiiTe napametpy
«ABTOHACTPOMKA» 3HaueHue «[JA» 1 Ha)KMUTE KHOMKY O.

2. Ha aucnnee nossutca Hagnucb «HACTPOWMKA» 1 3HauyeHue TemnepaTypbl, ANA
KoTopoi byaeT Npon3BOANTLCA aBTOHACTPOMKA. KHOMKAMM v U A YCTaHOBUTE HYXKHOE 3HaYeHue
TemnepaTypbl 1 3aNycTUTE NPOLLECC aBTOHACTPOMKM KHOMKOM O.

Mpnbop HayHeT aBTOMaTMYecKyto HacTpouky MU perynnpoBaHua. B HUMKHEW CTpoke
MHOMKaTopa OyaeTr nepuoanYeckM MUratb C/I0BO «HACTPOMKA». Bpema aBTOMaTU4YECKOM
HAaCTPOMKN 3aBUCUT OT MHEPUMOHHOCTM neyn. Ecnm aBTOMaTMyecKaa HACTPOMKa npowwa
yCNewHo, B HUXHEN CTpoke MHAMKaTopa byaeT murate «FOTOBO». Haxmute KHonky [0 m
BEPHUTECb B OCHOBHOM peXXnm paboTbl.

Ona Toro ytobbl NpepBaTb aBTOMATUYECKYHO HAcTpoiky MU perynmpoBaHusa, OTKAOUUTE
npubop oT ceTu.

Ecam npnbopy He ygaetca NpoBecTM aBTOMATHUYECKYO HacTpoiiky MU KoadduumeHTOoB, B
HUMKHeW cTpoke MHAMKaTopa b6yaeT muratb «HACTPOMKA OLLUMBKA». Haxkmute [ u © ana
BO3BpPaTa B OCHOBHOM peXXum paboTbl.

Ecnn aBTOMaTMyeckasa HaCTPOMKa He [aeT KeNaemMoro KayecTBa perynmpoBaHua, nnbo
npmnbop npekpawaeT ee U3-3a CANWKOM 6onbloro BpemeHn HacTtporku, MU KoadpuumeHTs!
cnepyeT 3a4aTb BPYYHYHO (CMOTpM Ha cailTe www.termodat.ru cTaTtbto «MeToabl HaxoXAeHUs
NMUO kKoadPuuneHToB»).
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2-2 HACTPOMKA OBYXMNO3. 3AKOHA lnasa 2. Paspen 2

Mpn ABYXNO3ULUWMOHHOM PEryamMpoBaHUN YCTAaHOBUTE BeE/IMMMHY TUCTepesnca WU, npwu
HeobXxoAMMOCTN, MUHUMAIbHOE BPEMA MEXKAY BKAKUYEHMAMM HAarpesaTena u oxnagntens.

Mmctepesnc Heobxogmm, 4tobbl NpPeaoTBPaTUTb C/AMWIKOM  4YaCTOe  BK/OYEHME
HarpesaTensa MAM oxnagutena. Bbixod BKAKOYEH, NOKa TemnepaTtypa He AOCTUTHEeT 3HavyeHuA
yctaBkn (npu pabote c Harpesatenem). [pu AOCTUNKEHUM YCTaBKM BbIXOA, BbIKAKOYAETCA.
lNNoBTOpPHOE BKAKOYEHNE NPOUCXOAUT NOCAE CHUXKEHUA TeMNepaTypbl HUXKE YCTAaBKU HA BEIUYUHY
rmctepesunca. 'vcrepesunc 3agaétca B rpagycax. Obbl4HO 3HavyeHWe rucrtepesnca pasHo 1...10
rpagycam.

«MWUH. BPEMA PENE HAIFPEBA» n «MWH. BPEMA PENE OXNAA.» saBnatoTtca
OOMONHUTENbHLIMM NMapameTpamMm U UCNONb3YHTCA ANA TOro, YTobbl HE AOMNYCKaTb CAMLLKOM
YacTble BKAKOYEHNA INEKTPOMATHUTHOIO NyCKaTenA.

Hanpumep, 3agaaum spema « MUH. BPEMA PENIE HATPEBA» pasHoe 5 munHyTam. Ecam
TemnepaTtypa B 3/1eKTpOneym MNOHU3UTCA, BbIXOL BKAKOYUT NycKaTenb. [lycKaTtenb ocTaHeTcA
BK/IIOYEHHbIM Ha BpemMA He MeHee 5 MUHYT (JaKe ecnm neyb neperpenacs). Mocne BbIKAKOYEHUS
NycKaTensa OH He BKAKUYNTCA paHee, YeM Yepes NATb MUHYT (4axKe ecnm neyb ocTbina).

MNapameTp 3HayeHue KommeHTapuu
TMCTEPE3NC HATPEBA ot 1°C po 250°C ucrtepesnc HarpesaTens
FTMCTEPE3UC OXN1AL. ot 1°C po 250°C vctepesnc oxnagutens
MWH. BPEMA PEJIE HATPEBA ot 00 muH 01 cek MuHUMaibHOe BpemsA MeXKAy BKAOYEHUAMMU U
00 40 munH 00 cek BbIK/IIOYEHMAMM HarpesaTensa
MWH. BPEMA PEJIE OXN1AL. ot 00 muH 01 cek MuHUMaibHOE BpemsA MeXKAy BKAOYEHNAMU U
00 40 munH 00 cek BbIK/IOYEHUAMMU OXNaanTeNA
2-3 SALUMUTA HATPEBATENA Fnasa 2. Paspen 3

XonoaHbIA 3NEKTPUUYECKUI HarpeBaTeNlb MMEET HU3KOe COMPOTUBJ/IEHME, MOSTOMY B
MOMEHT BK/IIOYEHMA HarpesaTesib NoTpebaseT 60/1bloN TOK U Ha HEM BblAeNseTca YpesmepHas
TensoBasa MOLWHOCTb. B npubope npepycmotpeHa ¢yHKLMA 3aLLUTbl XONIOAHOIO HarpesaTens.
MOWHOCTb MNpPU BKAOYEHUM INEKTPUYECKON neynm OyaeT HapacTaTb NABHO B TeYeHue
3aaHHOr0 BPEMEHM.

MNapameTp 3HayeHue KommeHTapuu
BPEMA MIABHOTO | or 00 mu 10 cek Bpems nnaBHOro pasorpesa HarpeBaTens
HATPEBA 110 40 MuH 00 cek P pasorp P
BbIK/. 3auwmTa BbIKAOYEHA
2-4 OrPAHUYEHUE YCTABOK Fnasa 2. Paspen 4
Bocnonb3yntecb orpaHU4YeHMeM AmanasoHa YCTaBKM AnA npeaoTBpaleHua owunbok
onepartopa.
Mapametp 3Ha4yeHue KommeHTapum
AOWANA3OH NMOJIHbINA MonHbIM  AnanasoH yctaBku. CoBnagaeT ¢ AMana3soHOM
YCTABOK M3MepeHma gaTinka

OrPAHUYEHHbBIN OrpaHMYeHHbI ANManas3oH YCTaBKM

HWXHAA rpaHWua TemnepaTypbl YCTaBKM MPU  OrpaHUYEeHUM

HWXXHAA TPAHUUA | oT -270 no 2500 °C
AnanasoHa yCTaBKu

BepxHAA rpaHMUa TemnepaTypbl YCTaBKM NPU  OFrpaHUYEeHUM

BEPXHAA TPAHULUA | ot -270 no 2500 °C
AnanasoHa yCTaBKu
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2-5 HACTPOMKA HATPEBATENA lnasa 2. Paspen 5

B pasgene «HACTPOWMKA HATPEBATENA» Bbl moxeTe BblGpaTb 3aKOH peryinMpoBaHus,
Ha3HauYnTb MeToZ, NPM NOMOLLM KOTOPOro npubop byaeT ynpaBaaTb HarpeBaTenem M 3a4aTtb
OrpaHMYeHne MOLLLHOCTMU.

MNapameTp 3HayeHue KommeHTapuu
3AKOH PErY/IMPOBAHUA | NUA MU 3akoH peryanpoBaHus
ABYXMNO3ULUOHHbIN [BYXNO3NLMOHHbIN 3aKOH PeryimpoBaHus
METO/A YNPABJIEHUA WM WM - WWMPOTHO-MMNYNbCHBIN MeTog, (ANA BCex TMNOB
BbIXO408)
PCH PCIN — meTopg, pacnpenenéHHbIX ceTeBblX Nepmoaos,
Tonbko anAa T- un C- BbIXO40B
dUY ®dUY - pasommnynbcHoe ynpaBaeHue (Tonbko ans T-
BbIX04a, MOAKNOYEHHOrO K 610Kam Tuna MBT unau dNY)
®-2 ®dUY 2 - pasonmnynbcHoe ynpasneHue 2 (Tonbko ana T-
BbIX04a, MOAKNOYEHHOTO K 610Kam Tuna MBT nau dUY)
MAKCUMAJIbHAA otl% OrpaHMyeHMe MakCMMabHON MOLLIHOCTW, BbIBOAMMOM Ha
MOLHOCTb 00 100 % HarpesaTe/b
MWHUMANDbHAA ot0% OrpaHM4YeHMe MUHUMAJIbHOW MOLLLHOCTU, BbIBOAMMOWMN Ha
MOLHOCTb 0099 % HarpesaTe/b
nepPvo4 WM oT2cpn0600cC MNepwuog, LULNM
Mpn  MCNONb30BaHUM  MEeTOAA  WUPOTHO-UMNYAbCHOM A
moaynauum (LULUM) HarpeBaTenb Uan oxnaauTenb BKAKOYAETCA Ha  Hepuon ity
ponto nepuopa LIMM. MeTton MoxeT 6biTb peanns3oBaH Ha UHUAUA\}A\}AUA\JA\}AU%AUA vﬂvﬂvﬂuﬂvﬂuﬂvmvﬂv”vmvﬂ Lg
cneayrowmnx TnNax BbIXO40B: pene, TPAH3NCTOPHOM n Mouwocrs 100%
CMMUCTOPHOM. pn MCnNoib30BaHUM NycKaTenen, ana npogneHmna (|11 AL Le
CpoKa ux cnyxbbl, nepuoa LWNM cnepyet BbibpaTb 60abLIMM, T WUIWSO/
COTHWU CeKyHA. [NA TUPUCTOPHbBIX CUNOBbIX BNOKOB MAM MOLLHBIX || I T.c
CUMUCTOPOB, KOTOPbIM YacTble NepeKNYeHNA He BpeaAaT, nepmoa W %mmzs%

LLIMM MOXHO 3a4aTb HECKO/IbKO CEKYHA,

Mpn metoae paBHOMEPHO pacnpepeneHHbiX paboumx ceresbix nepuogos (PCM) Tok
yepe3 HarpeBaTe/lb MEPUOAMYECKM BK/AOYAeTCA Ha OAMH uam b4 Momtocrs 100%
HECKONbKO  ceTeBbIXx nepuogosB. MOLWHOCTL  HarpesaTtenA N
MCNbITbIBAET MeHbLIMe KonebaHMA BO BpPEMEHU, 4Yem npu 0
ncnonb3osaHum WKMM. 3ITOoT MeTon O4vYeHb xopow B Nauil T.c
NabopaToOpPHbIX YCAOBUAX MPU MabIX MOLLHOCTAX HarpesaTens.
He wcnonb3yite metoa npu mouwHocTax 6onee 5 KBrT. Mduocts 25% e
Heponyctumo wucnonb3oBaHne metoga PCI npu MHAYKTUBHOWM
Harpyske.

®dasoummnynbcHoe ynpasneHune (PUY) nossonAeT NNaBHO WM3MEHATb MOLLHOCTb Ha

HarpeBaTene. MeTog peanusyetca TONbKO Ha TpaH3uMcTopHom LA

Momrocts 100%

BbiIxoge. [Mpu 3TOM No TPAH3UCTOPHOMY BbiXo4y B LMPpPOBOM BMAE Ls

nepegaerca  Tpebyemaa  MOWHOCTb, a  ¢dasoMmnysbCHOEe

ynpaB/ieHne peanusyetca BHeWwHUmM 6aokamu OUY wmam MBT. MOMHOT’KS% T.c

TupucTOpbl OTKPbLIBAKOTCA C peryampyemon ¢asoBon 3a4epHKKon oT W

0 po 180° kaxabin ceTeBo nonynepuod. Meton xopolo \ /ﬁ’“*‘"*ﬁ{% N e
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MCNonb3oBaTb ANA PaboTbl ¢ HarpeBaTeNAMM C Masion TensioBor nHepumnein. PasonmnynbcHoe
ynpaB/iieHWe 4YacTo WCNoAb3ylT AnAa paboTbl € MOHMMKAOWKMMKM  TpaHchopmaTopammn C
HM3KOOMHOM Harpy3Kkom BO BTOPUYHON 0OMOTKeE.

MNapametpbl «MAKCUMAJZIbHAA MOLWHOCTb» n «MUHUMAJIbHAA MOLIHOCTb»
NO3BOJIAIOT OrPaHMUYUTL MAKCUMaAJIbHYIO U MMHUMAJIbHYIO MOLLHOCTb, BbIBOAMMYIO Ha
HarpeBaTe/slb. MaKcMMasibHas MOLWHOCTb MOMKeT ObiTb OrpaHuMyeHa Ansa npeaoTBpalleHus
paspyleHna HarpesaTena Npu nogadye noJHOM MOLWHOCTU, ANA YMEHbLUEHUA CKOPOCTM Harpesa
NPU C/IUWIKOM MOLLHbIX HarpeBaTenax U yaydleHUa TOYHOCTU PEeryiMpoBaHUA TeMMepaTypbl.
OrpaHMyeHne MMUHMMaNbHOM MOLLHOCTM HarpeBaTens MCNONb3YeTcAa peXke, Hanpumep, ANA
HarpeBaTenss C CWIbHOW 3aBMCMMOCTbIO COMPOTUB/AEHUA OT TemnepaTypbl (CUAUTOBbIN
CTep)KeHb). Ona yBenmyeHns pecypca Takoro HarpeBaTensa ero HyXHo MeA/IeHHO pa3orpeBaTb
(pyHKUMA nnaBHOro pasorpeBa), a pPas3orpeTomy — He AaBaTb OCTbiTb HUXKE HEKOTOPOW
Temnepartypbl.

2-6 HACTPOWKA OXNAOUTENA Fnasa 2. Paspen 6

B atom pasgene Bbl moxeTe BblbpaTb 3aKOH peryanpoBaHua ansa oxnagutensa. OguH
BbIxO4, B nNpubope MOXKeT ynpasBnAaTb HarpesaTesem, a BTOpon — oxaagutenem. Mpu MANA
peryMpoBaHMM CKOPOCTM HarpeBa W OXNaxKAeHuAa cneayet caenatb COMNOCTaBUMbIMU C
nomouwbto napametpa «COOTHOLUEHUE MOIJ.I,HOCTEﬂ». Mpu MWL 3aKoHe MOWHOCTb
oxnaguTena perynanpyertca Tonbko metogom LLIAM.

MNapameTp 3HayeHue KommeHTapuu
3AKOH nna NN 3aKkoH perynamposaHua
PErTYJIMPOBAHUA ABYXMNO3ULMUOHHbIN [BYXNO3NLMOHHbBIN 3aKOH perynmpoBaHuna
COOTHOLLIEI-!‘ME ot 0.1 10 10.0 CoOoTHOLLEHNE MOLLHOCTEN, NOAaBaeMblX Ha HarpesBaTesb U
MOLHOCTEU oxnagutenb npu NN peryamposaHum
nepnog Wum oT2cpp0600c Mepuog WNM

2-8 AENCTBUA NPU OBPbIBE Fnasa 2. Paspen 8

Mpn ob6bpbiBe Tepmonapbl UAN TEPMOMETPA COMPOTUBNAEHUSA U KOPOTKOM 3aMblKaHUM
TepMOMETPa COMPOTMBAEHUA, MO YMOJIYaHMIO, NPUOOP BbIKAOYAET HArpeBaTeslb U BK/AHOYaeT
oxnaauteno. MHorga, ANA OTBETCTBEHHbIX TEXHONOTMMYECKUX MPOLLeCCoB, pasymMHO 3a4aTb
HEKOTOPYIO MOLLHOCTb Ha HarpesaTtese, He A0MNYCKaoLLY0 OCTbIBAHWUS YCTAaHOBKM.

MNapameTp 3HayeHue KommeHTapum
MOLHOCTb NAUA ot 1 10 100 % MowHOCTb, BbIBOANMMAA HA HarpeBaTesb NpU 06pbiBe AaTYMKA
HATPEBA npu MU perynnposaHunu
BbIK/. Mpu o0bpbiBe AaTYMKa HarpeBaTe /b BbIKJAKOYAETCS
COCTOAHUE NO3. Mpw obpbiBE AaTYMKA NPU ABYXNO3ULMOHHOM pPeryanpoBaHmMm
BbIK/.
HATPEBA HarpeBaTeb BbIKAOYAETCA

Mpw 0bpbiBe AaTYMKA NPU ABYXMO3ULMOHHOM PEryIMPOBaHUMU

BK/1.
HarpesaTe/ib BKAOYaeTCA
MOLWHOCTb NNA, ot -1 A0 -100 % MowWHOCTb, BbIBOANUMAA HA OxAaauTenb npu obpbiBe AaTymKa
OX/NAA. npw NN perynmposaHuu
BbIK/. Mpu obpbiBe AaTUMKa OX/1aAnTENb BbIKOYaETCA
COCTOAHUE NO3. Mpu o6pbiBE AaTYMKA NPU ABYXNO3ULMOHHOM PeryanpoBaHmMm
BbIK/1.
OX/NAL. OX/1aAnTENDb BbIKAKOYaeTcA

Mpw o0bpbiBe AaTYMKA NPU ABYXNO3ULMOHHOM PEryIMpoBaHUmK
OX/IafUTeNb BKKOYAETCA

BK/1.
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3.3 ABAPUNHAA CUTHANU3ALMA

B 3ToM rnaBe paccmaTpuBaeTCcs HACTPOWMKa Tpex npoduaen aBapuMHOM CUTHANM3aUMUW.
MNpeanonaraetca, YTo BCe OHW ByAyT Ha3HayeHbl Ha pasHble BbiIXxOAbl. [NA KaX4on «aBapum»
yCTaHaB/IMBAeTCA CBOA MpeaenbHas Temnepatypa (aBapuiHas ycTaBka). Hanpumep, oauH
BbIXOZ, C HAaWMMEHbLUEN YCTaBKOW, MOXET BblAaBaTb npeaynpeauTenbHY0 CUrHaAM3aLuUio,
BTOPOM — C NpeaenbHO AO0NYCTUMOM YCTaBKOM BblAacT BTOPYH aBapUMHYK CUTrHanu3auuio,
TPeTM — C YCTAaBKOW, MNpeBblWAlOWeNn npeaesbHO AONYCTUMYK, MOMXET OTK/IUYUTD
perynmpoBaHue. WMau, HanpMmep, MOXHO HA3HAYUTb NpPeABapUTENbHYIO U  aBapPUIHYIO
CUrHaNM3auMio Ha ABa BbIXOAad, a Ha TPeTuih — curHanusaumio ob oTKase AaTymKka (ob6pbiB
TepmMmonapbl, TEPMOMETPA CONPOTUBIEHUA, KOPOTKOE 3aMblKaHME TEPMOMETPA CONPOTUBNEHUSA).

MepeBecTn BbIXOAbl B PEXUM aBapUIMHOM CMrHanusaumm cneayet B [nase 1, Paspene 2.

OAMHOYHbIA MHAMKATOP «ABapua» Ha nepeaHein NaHenn 3aropaeTcsa NpPU BbINOJHEHUU
aBaPUMHBIX YC/IOBMIM HE3aBUCUMO OT BbIOOpPa aBapMMHOTO BbIXOAa.

OpHOBPEMEHHO MOKHO BblbpaTb TPU TUNA aBapuM — OAMH NO TemnepaType, BTOPOM Mo
06pbIBY AATYMKA, TPETUI — NO HE3AMKHYTOCTU (06pPbIBY) KOHTYpa peryimpoBaHua. ABapuiHas
CUrHaNn3auma NOABUTCA NPU IIO6OM U3 3TUX COOBLITUMA.

3-1

ABAPUMHAA CUTHANU3ALMA 1

Fnasa 3. Paspgenl

Mpu BblbOpe pexmma paboTbl aBapUMHOrO BbixoAa, 0bpaTuTe BHMMAHWE, YTO TEPMUH
«BbIXO4, BK/tOYaeTca» ansa pene obo3HayaeT, UTo Ha OOMOTKY penie NOJQETCA HanpAXKeHue
(napameTtp «PABOTA BbIXOAA NMPU ABAPUWUN» paseH «BK/1.»). Takum obpasom, npu aBapum
HOPMaJIbHO PAa30OMKHYTble KOHTaKTbl 3aMbIKAlOTCA, HOPMabHO 3aMKHYTble Pa3MbIKaloTCA.

Mpu ncnonb3oBaHun pexuma «BbIK/l.» Ha 0BbMOTKy pene cpa3y Nocne BKAKOYEHUS
npmbopa nopgaérca Hanps)keHwe. MpM HACTYyNNEHMW YCNOBMA aBapuM — C KaTyLWKKW pene

HanpaxxeHne CHUMMaETCA.

HOPMa/IbHO 3aMKHYTbl€ 3aMbIKalOTCA.

Mpn 3TOM HOPMANbHO PA3OMKHYTble KOHTAKTbI

Pa3MbIKatloTCA,

MapameTp 3HauyeHue KommeHTapum
Tun aBapun 1 T>AL ABapwua 1 pernctpupyeTtca, ecim nusmepeHHasa temnepatypa T
(mo Temnepartype) BblLlEe aBapuiMHOM ycTaBKkM AL: T>AL
T<AL ABapwua 1 peructpupyertca, ecam nusmepeHHasa temnepatypa T
HUXKe aBapuMHOM ycTaBku AL: T<AL
T>SP+AL ABapwua 1 pernctpupyerca, ecnm usmepeHHaa tTemnepatypa T
Bblle YyCTaBKK perynnposaHma SP Ha sennumHy AL: T>SP+AL
T<SP-AL ABapua 1 pernctpupyerca, ecnam usmepeHHaa tTemnepatypa T

HUXKe YyCTaBKU peryampoBaHma SP Ha BennumHy AL: T<SP-AL

SP-AL<T<SP+AL

ABapusa 1 peructpupyerca, eciv usmepeHHas temnepatypa T
BbIXOAMT 3a NpeJe bl 30Hbl OKOI0 YCTaBKU PeryinpoBaHms
SP. lLinpuHa 30HbI onpeaenseTcs BeJIMYNHOMN aBapUMHOM
ycTaBku AL. To ecTb — Npu BbINOJIHEHUM N106OTO U3 YCNOBUNA:
T>SP+AL nnn T<SP-AL

BbIK/TIOYEHA

ABapua 1 no TemnepaTtype He perncTpmpyertca

ABAPUMHAA YCTABKA 1

oT -200 go 2500°C

ABapwuiiHan ycTaBKa(AL)

CUTHAN OBPbIBA

BKJ1.

CurHanusaums oTkasa AaTyMKa BK/OYEeHa

OATHYUKA 1 BbIK/. CurHanmsayma oTKasa AaTymMKa He NCNosib3yeTca

CUTHAN OBPbLIBA BK/. CurHanusauma no ob6pbIBY KOHTYpPa PeryanpoBaHuA BKAOYEHA

KOHTYPA 1 BbIK/. CurHanmnsauma no obpbIBY KOHTYPa PEry/IMPOBaHUA He
ncnonbsyeTca

PABOTA BbIXOA4A NMPU BK/. Mpwn HacTynneHunn aBapun 1 BbIXOL BKAKOYAETCA

ABAPUU BbIK/. Mpwn HacTynneHnn aBapun 1 BbIXOA BbIKAKOYAETCA
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3-2 ABAPUNHAA CUTHAZIU3ALIUA 2 Fnasa 3. Paspen 2
MapameTp 3Ha4yeHue KommeHTapumn
Tun aBapumn 2 T>AL ABapwua 2 peructpupyeTtca, ecnam nusmepeHHasa temnepatypa T
(no Temnepatype) BblLle aBapuiMHOM ycTaBkM AL.2: T>AL.2
T<AL ABapua 2 perncTpupyeTca, ecim nsmepeHHaa temnepatypa T
HUXKe aBapMMHOM ycTaBkuM AL.2: T<AL.2
T>SP+AL ABapwua 2 peructpupyeTtca, ecam nusmepeHHasa temnepatypa T
BbilLe YCTaBKM peryanposaHma SP Ha sennunHy AL.2:
T>SP+AL.2
T<SP-AL ABapua 2 perncTpupyeTca, ecam namepeHHaa temnepatypa T

HUXKe YCTaBKU peryampoBaHma SP Ha BennymHy AL.2: T<SP-
AL.2

SP-AL<T<SP+AL

ABapwua 2 peructpupyeTtca, ecam nusmepeHHasa temnepatypa T
BbIXOAWUT 3a npeaesibl 30Hbl OKOJI0 YCTAaBKM peryimpoBaHus
SP. LUnpuHa 30HbI onpeaenseTcs BeJIMYNHON aBapUMHOM
ycTaBku AL.2. To ecTb — Npu BbINOJIHEHUM Nt06OT0 U3
YCNOBWIA:

T>SP+AL.2 unn T<SP-AL.2

BbIK/TIOYEHA

ABapwua 2 no TemnepaTtype He UCNO/Ib3yeTcA

ABAPWIMHAS YCTABKA 2 | oT-200 g0 2500°C | ABa pwuiiHas ycTaBka 2(AL2)

CUTHAN OBPbLIBA BK/. CurHanusauma oTkasa gaTymKa BKAKOYEHA
OATYUKA 2 BbIK/. CurHanmsayma oTKasa AaTymKa He UCnosb3yeTca
CUTHAN OBPbIBA BK/. CurHanmsauma no obpbIBY KOHTYpPa BKAKOUYEHA
KOHTYPA 2 BbIK/. CurHanmnsauma no ob6pbIBY KOHTYPa HE UCMOJIb3yeTcs
PABOTA BbIXOAA NPU BK/. Mpwv aBapuu 2 BbIXOA BKAKOYAETCA

ABAPUUA BbIK/. Mpw aBapuu 2 BbIXOA, BbIKAKOYAETCA

3-3 ABAPUNHAA CUTHANTU3ALMA 3 Fnasa 3. Paspen 3
MapameTp 3HauyeHue KommeHTapum
Tun aBapun 3 T>AL ABapua 3 perncTtpupyerTca, ecam UsmepeHHasa TemnepaTypa
(mo Temnepartype) T BbllWwe aBapuiiHo yctaBkn AL.3: T>AL.3
T<AL ABapua 3 perncTtpupyeTca, ecam UsmepeHHasa TemnepaTypa
T HUKe aBapuiiHOM ycTaBku AL.3: T<AL.3
T>SP+AL ABapua 3 perncTtpupyeTca, ecam UsmepeHHasa TemnepaTypa
T Bbile YCTaBKM perynmpoBaHua SP Ha BennunHy AL.3:
T>SP+AL.3
T<SP-AL ABapua 3 perncTtpupyeTca, ecam UsmepeHHasa TemnepaTypa

T HUXKe ycTaBKM perynmpoBaHuna SP Ha sBennumHy AL.3:
T<SP-AL.3

SP-AL<T<SP+AL

ABapua 3 perncTpmpyeTcs, ecnim u3mepeHHan TemnepaTypa
T BbIXOAWT 3a Npeaenbl 30Hbl OKO/0 YCTaBKU
perynnposaHua SP. LLInpuHa 30HbI onpegenseTca
Be/INUMHOM aBapUNHOM ycTaBku AL.3. To ecTb — npu
BbIMO/IHEHMW 1IO6OrO U3 YC/IOBUNA:

T>SP+AL.3 nnu T<SP-AL.3

BbIK/TIOMEHA ABapua 3 no TemnepaType He UCNONb3YyeTCA
ABAPUMHAA YCTABKA 3 o1 -200 oo 2500°C ABapuiiHana ycTaBKa 3
CUIHAN OBPbIBA BK/. CurHanmsauma oTKasa gaTtymKa BKAOYEHA
OATYUKA 3 BbIK/1. CurHanmsauma oTKasa gatymKa He Ucnosib3yeTca
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CUIHAN OBPbIBA BK/. CurHanunsauma no obpbIBY KOHTYPa BKAOYEHaA
KOHTYPA 3 BbIK/. CurHanusauma no obpbiBy KOHTYPA HE UCMOJIb3yeTcs
PABOTA BbIXOA4A NMPU BK/. Mpwn aBapuu 3 BbIXOA4 BKAOYAETCA
ABAPUU BbIK/. Mpwn aBapwuu 3 BbIXOA, BbIK/OYAETCA
3-4 A0MN. HACT. CUTHANU3ALMA 1 Fnaea 3. Pasgen 4
,ﬂ,ﬂﬂ TOro, yTobObI M3-3a cnyqaﬁHblx OoWKnbOoK n3mepeHna, BbI3BaHHbIX, Hanpumep,

3NEKTPOMArHUTHbIMKU NOMexaMu, He cpaboTana aBapuiMHAA CUrHaNM3aLUMA, MOXKHO BKIHOYUTb
3aZlepPKKy M 3a4aTb rucrtepesnc aBapuu. CUrHanmMsaums BKIKOYMTCA, €CAn YyCNIOBUE aBapuu
BbIMOJIHAETCA B TEYEHMeE 334aHHOr0 N0JIb30BaTe/IeM BPEMEHMU.
BnOKMpOBKa curHanusauum no TemnepaType AencTByeT Npu NepBOM BKAKOYEHUU NPUBOPa,
Korga TemnepaTtypa MOXKET Cpa3y OKa3aTbCA B aBapMIMHON 30HE.

MNapameTp

3Ha4yeHue

KommeHTapum

'CT. ABAPUN 1

o1 0°C po 250°C

MMcTepesnc nepekoyeHna aBapunHOro BbIXoaa

3AAEPKKA BKAN. 1

o1 00 muH 01 cekK
00 04 munH 00 cek

CurHanmsauma BKAOYAETCA, €C/IM aBapPUA COXPAHAETCA B TeYeHue
3aaHHOIo BpemeHu

B/IOKUPOBKA 1

BbIK/TIOYEHA

BK/TOYEHA

ABapuiiHan curHanusaums 61OKMpPyeTca, eCAU NPU BKAKOYEHUU
npubopa TemnepaTtypa cpasy OKasblBaeTCA B aBapUMHOW 30HeE.
CurHanusauma cpaboTaeT Npu NOBTOPHOM NOMaAaHUKN B 30HY aBapum

3-5

Aaon. HACT. CMTHAI3AUMUA 2

Fnasa 3. Paspgen 5

MNapameTp

3Ha4yeHue

KommeHTapuu

r'MCT. ABAPUA 2

o1 0°C no 250°C

rMCTepe3MC nepexkntvYeHnA aBapMﬁHOFO BbIXoA4a

SAAEPXKKA BKA. 2

oT 00 muH 01 cek
40 04 munH 00 cek

CurHanmsauma BKAOYaeTCA, ecnu aBapuAa 2 COXpaHAETCA B Te4deHne
3a43aHHOIo BpeMeHM

BNOKUPOBKA 2 BbIK/TOYEHA ABapuiHana cMrHanmsauma 2 610KMpyeTcs, eCnv NPU BKAKOYEHUN
BK/TIOMEHA npubopa TemnepaTtypa cpasy OKasbiBAETCA B aBapUIAHOM 30HE.
CurHanusauma cpaboTtaeTt Nnpu NOBTOPHOM NONaZaHMM B 30HY aBapum
3-6 Aorn. HACT. CMTHANN3ALUUA 3 Fnasa 3. Paspen 6
MapameTp 3HauyeHue KommeHTapum
r'MCT. ABAPUA 3 o1 0°C po 250°C lMcTepesnc nepekatoyeHma aBapuinHoOro Bbixoaa

SAAEPXKA BK/1. 3

o1 00 muH 01 ceK
00 04 munH 00 cek

CurHanmsayma BKAOYaAETCA, eCnu aBapuA 3 COXpaHAETCA B TeyeHune
3a4aHHOIo BpemeHu

B/IOKUPOBKA 3

BbIK/TIOYEHA

BK/TIOMEHA

ABapuiHana curHanmsaums 3 6AOKMpPYeTCA, ECIU NPU BKAKOYEHUM
npubopa TemnepaTtypa cpasy OKasblBAETCA B aBapUIMHOM 30He.
CurHanmsaums cpaboTtaeT NpM NOBTOPHOM MOMAAAHMUM B 30HY aBapun
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3.4 USMEPEHUE

4-1 OTOBPAXEHUE TEMMNEPATYPbI Fnasa 4. Pa3penl

B aTom pasgene Bbl moxeTe BblOpaTb paspelleHne OTobparkeHua U3MepeHHOM
TemnepaTypbl U YCTaBKU pPeryIMpoBaHusa Ha Aucnaee npnbopa.

Bbibop pa3pelueHmsa BAMUAET TONIbKO Ha OTOBpaKeHne U3MepeHHOM TeMmnepaTypbl, €CAuU B
KayecTBe [JaTyMka BblbpaHa Tepmonapa WM TEPMOMETP COMPOTUBAEHUA. BHyTpeHHee
paspeLlleHme aHanoro-uMdpoBoro npeobpasoBaHmNA BCErAa BbICOKOE.

MNapameTp 3HayeHune KommeHTapum
PA3PELLUEHUE 1°C PaspeweHune 1°C npm oTobparkeHnn TemnepaTtypbl
0,1°C PaspeweHue 0,1°C npu oTobparkeHMn TemnepaTypbl
4-2 HACTPOMKA MACLLUTABMPOBAHUA Fnasa 4. Paspen 2

Mpn nogkntovYeHUU AATYNKOB C BbIXOAOM MO TOKY MAWN MO HANPAXKEHUIO an6op MOXeET
nepecyntTatb 3Ha4YeHMe HanpAaxeHnA Ha BXoAe B

MokasaHus A

3Ha4yeHue n3mepaemomn BE/INYUHDI. MNepecuyér  nevbopa
(MacwrabuposaHue) NPou3BOAMTCA MO NWMHERHOW g
3aBucMmocT  ana  Bxoga Ttuna «U  macwrtab» no

KBaApaTUYHOM 3aBUCMMOCTM Ana Bxoga Tuna «U Mopsa

TO4YKa

g
)
-

napabona» n c mM3BnevYeHMEM KBAZPATHOTNO KOPHA AONf

Bxoga Tnna «U KopeHb». MacwTtabupoBaHue nponcxoamuT

no ABYM 3a4aHHbIM TOYKaM. JaTyumkmn o 0 e Bromon
YHUPMUMPOBAHHBIM  TOKOBbIM  Bbixogom  4...20mA o
NOAKNOYALOTCA K BXoAy Npubopa yepes WwyHT 2 Om.

MapameTp 3HauyeHue KommeHTapum
no3nuuna TO4KU 0
0.0 Mo3numa AecATUYHOM TOYKM NPK 0TOBPaXKeHUN
0.00 U3MepeHHOro 3HayeHuA
0.000
HAMNPAXEHUE 1 0T -9.99 mB g0 80.00 mB HanpsaeHue Ha BXxoae, nepBas ToYKa
3HAYEHUE 1 0T -999 n0 9999 NHanumpyemasn BesiMdmMHa, nepsas TOYKa
HAMNPAXEHUE 2 0T -9.99 mB o 80.00 mB HanpAakeHune Ha BXoae, BTOpaa TOYKa
3HAYEHUE 2 ot -999 g0 9999 UHonumpyemasn BesiM4nHa, BTOpaAA TOUKa
3HAYEHUE OBPbIBA o1 0.01 mB oo 20.0 mB Hanps»KeHne HUXKe 3a4aHHOro Nnpnbop BoCnpuHUMmaeT
Kak obpbIB gaTyMKa

4-3 KOMMNEHCALIUA XO/104HOTIO CNAA Fnasa 4. Pasaen 3

Mpu wun3MmepeHUM TemnepaTypbl C MOMOLLbID Tepmonapbl Npubop aBTOMATUYECKM
YyYMUTbIBAaEeT TemnepaTtypy XONOAHOro cnad. KomneHcauuio TemnepaTypbl XONOAHOro cnas
HeOOXOAMMO OTKNOYUTL HA BPEMA MNPOBEAEHMA METPOSIOTMYecKor noBepKu. lMpu aTom
TemnepaTtypa X0N104HOro cnaa npuHmmaetcsa 3a 0°C.

B HeKOTOpbIX C/Ay4Yasx 3HayeHMe TemnepaTypbl XON04HOro crnaA Tpebyetca 3agaBaTb
BPYYHYIO, HAaNnpMmep, Korga XO0NoA4Hble Crnanm NOMELLEHbl B cpeay C M3BECTHOM TemnepaTypomn.
310 moXKeT bbiTb Tawowmi neg (0°C) nam Konogka XONOAHbLIX Cnaes, TemnepaTypa KOTOPOW
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KOHTponupyetca. B 3Tom cnydae cnepyer BbibpaTb peXMM PY4YHOM YCTAaHOBKM W 3a4aTb
TemnepaTypy X0N10HOro cras.

MNapameTp 3HayeHue KommeHTapum
PEXXWUM PABOTDI ABTOMATUYECKMW | ABTOMaTMUeCKas KOMMNeHcaLmsa TemMnepaTypbl XONOA4HOrO cras
PYYHOM PyyHaa ycTaHOBKa TemnepaTypbl XONOA4HOMo cnan
BbIK/TIO4YEHA KomneHcauma BbIKAOYEHA
TEMNEPATYPA ot 0°C go 100°C TemnepaTypa X0/104HOro CcNan NpPM py4HOM yCTaHOBKe
4-4 KOPPEKLIUA MOKA3AHUN Fnasa 4. Paspen 4

®OyHKUMA BBEAEHMA MOMPABKM K M3MepeHuam. Hanpumep, No TEXHUYECKMM NPUYMHAM
AaTYMK TemnepaTypbl He MoXKeT ObiTb YCTAHOBNEH B 33a[aHHOM TO4YKe, a NpenBapuTesibHble
N3MepPEHUA MOKa3a/snM, YTO B TOW TOYKe, rAe AaTYMK YyCTaHOBNEH, TeMnepaTypa OT/INYAEeTCA Ha
50°C. 9Ta d¢yHKuMA no3BOAAET BBOAUTL MONpaBky Bupa: T=Tusm+bTusm+A, rtoe T -
MHOMUMPYEeMasa TemnepaTtypa, Tu3m - WM3MepeHHasa npubopom TemnepaTypa, A — caBur
XapaKTeEPUCTUKM B rpagycax, b - KoapduumeHT, 3apatoWmMii  NOMNPaBKY K  HAKAOHY
rPafyMpoBOYHOM XapakTepuctukm (Hanpumep, b = 0,002 cooTBeTCTBYET NonpasKke B 2 rpaayca
Ha Kaxkgble 1000 rpagycoB M3MepeHHOMW TemnepaTypbl).

MNapameTp 3HayeHue KommeHTapum
KOPPEKLUUA BK/IHOYEHA BKNOYNTb KOPPEKTUPOBKY NOKA3aHM
BbIKTHOYEHA BbIKNOYMUTb KOPPEKTUPOBKY NOKa3aHUM
KO3®PULIUEHT A 0T1-99 0o 99°C CaBur xapakTepuCTUKM B rpagycax
KO3POULUMUEHT B ot -0.999 10 0.999 KoaddpuuneHT, 3aaatoLmii NONpaBKy K HAKIOHY
rPaayvpoOBOYHOMN XapaKTEPUCTUKM

4-5 dPUNbTPALMUA U3MEPEHUW Fnasa 4. Paspgen5

Mpnbop ocHaweH UMPpPoBbIM GUALTPOM AN YMEHbLIeHUs OLWKNBOK M3MepeHUus,
BbI3BAaHHbIX MHAYCTPUANbHBIMK MOMexamu. OUNbTP CHUXKAET CKOPOCTb OTKAMKA npubopa Ha
M3MEHEHWE TeMnepaTypbl.

MNapameTp 3HayeHue KommeHTapuu
BPEMA ®UNIbTPALUN ot 1 go 20 cek. Bpema ¢punbTpaumm
BbIKTHOYEHA DunbTpayma BbIKIOYEHA
4-6 NOACTPOMKA CONPOTUB/IEHUA RO Fnasa 4. Paspen 6

ITOT peXXMM HYKeH B TOM C/ly4ae, ecnv Bbl NOAKNOUMAN TEPMOMETP CONPOTUBAEHUA N He
3HaeTe ero conpotusneHne npu 0°C. MMomecTuTe TEPMOMETP COMPOTUBIAEHUSA B Cpeay,
TemnepaTtypa KOTOPOW u3mepaeTca TepmomeTpom. Ha BepxHem WHAMKaTOope npubopa
oTobparkaeTca M3MepeHHasas TemnepaTypa, Ha HUXKHEM — 3HayeHue conpoTtueaeHua npu 0°C.
M3meHAA KHOMKaMW V U A 3Ha4yeHue conpoTuBieHus, aobenTecb NpPaBWU/bHbLIX MOKA3aHWUM
TemnepaTypbl COBNagaloWmx C TEPMOMETPOM.
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3.5 PYSMHOE YIMNPABNEHUE

5-1 PEXUM YINPAB. MOLLHOCTbIO lnasa 5. Paspen 1

Mpn BKAKOYEHMU NpMbOOpP BCErga HAxXoAMTCA B ABTOMATUYECKOM pPEXKUME YNpaB/ieHUA
MOLLHOCTbIO. A nepexosa B py4yHON pexum npucsonte napametpy «PEXXUM YMPABJIEHUA»
3HayeHne «PYYHOM» 1 HaxkmuTe KHONKy O.

B aTOM pexkmme B BEpXHEN CTPOKE MHAMKATOPA OTOOparkaeTca M3MepeHHasa TemnepaTtypa,
a B HWXHEN - MOLHOCTb B MPOLEHTAX, ecnn yctaHosneH W[, 3aKOH peryanpoBaHMAa WU
BK/./BbIK/l1. - npu ABYXNO3MUMOHHOM peryinposaHun. Tpebyemoe 3HavyeHWe MOLHOCTU
YCTaHaBAMBAETCA KHOMKaMN V U A.

[nAa Bo3BpaTa B peXxmMm aBTOMATUYECKOro perysimpoBaHWA OAHOBPEMEHHO HaXXmuTe
KHonkn O m O.

5-2 PEXXWUM PEIYJINPOBAHUA lnasa 5. Paspen 2

Mpu perynnpoBaHnn no nporpamme B nNyHKTe meHto «BKJ/TKOMEHWUE PEMY/IMPOBAHUA»
3anyckaeTtcs ogHa M3 nporpamm. Ecam BbibpaH pexum «MNO YCTABKE», To perynnpoBaHue
BeAETCA NO yCTaBKe, 3a4aBaeMON KHOMKaMM V U A B OCHOBHOM pPeXMUMe UHAMNKALMUN.

MapameTp 3HauyeHue KommeHTapum
PEXXUM YNPABNEHUA no NPOrPAMME PerynnposaHue no nporpamme
MO YCTABKE PerynnposaHue No ycTaBke

3.6 KOHTPO/NIb HE3AMKHYTOCTU KOHTYPA PEFY/INPOBAHUA. HACTPOMKA
NAPAMETPOB

3Ta  PyHKUMA nNpeaHasHayeHa ANA KOHTPO/A HEWUCNPABHOCTM BCEro KOHTypa
perynimMpoBaHuA — OT aTyMKa TemnepaTtypbl A0 Harpesatena. [MpuUHUMN AENCTBMA OCHOBAH Ha
M3MepPEHUM TEMNNIOBOrO OTK/AMKA KOHTypa peryanpoBaHua. Ecan npmbop BbigaeT KOMaHAY Ha
yBennyeHne MOLLHOCTU Ha HarpesaTene, uamepaemasn TemnepaTtypa A40/1KHA NOBbIWATbCA. Ecin
OXMOAEMOro MOBbIWEHUA TemnepaTypbl HET, 3HAYUT, KOHTYp peryMpoBaHUA HapyLUeH.
MPUYMHBbI HapyLEHUA KOHTYpa MOryT ObiTb Pa3HbIMM, HanNnpuMep: KOPOTKOE 3aMblKaHue B
Tepmonape WAu yaJMHUTeNbHbIX NPOBOAAX, AATYMK TemnepaTypbl He Haxo4uTCA B Meyu, He
paboTtaeT Bbixog npubopa, HeMcnpaBeH CUIOBON TUPUCTOPHbIM 60K MAKM NycKaTenb, 06pbiB
NoABOAALWMX CUIOBbIX MPOBOAOB, HeUCNpaBeH HarpesaTenb. [pubop He MOXKeT YyKasaTb
NPUYMHY, HO MOMKET BblAAaTb AaBAPUMHbLIA CUIHAN HA LOMNONAHUTENbHbIA BbiXxod. MapameTpbl
KOHTPONA HE3aMKHYTOCTUM KOHTypa YCTAHOBATCA aBTOMATUYECKM NOCAe MPOXOXKAEeHUA
npoueaypbl aBTOHAaCTPONKKM napameTpos MU peryanmpoBaHus.

9-1 KOHTPO/J1b KOHTYPA PET. 1 Fnasa 9. Paspenl

XapaKtepHoe Bpema onpeaeneHua npMbopom HEUCnpaBHOCTU KOHTYpa MOKeT ObiTb
3agaHo nosb3oBaTenem. Heobxogmmo 3aaatb «BPEMA OTK/IMKA», 3a KOTOpoe MamepeHHasn
TemnepaTtypa AO/IKHA M3MEHUTbCA Ha 3afaHHyio BeanymHy «U3MEHEHUE TEMI.» [aHHble
BE/IMYMHbI MOTYT BbITb HaNAEHbI SKCNEPUMEHTaNbHO. ECM NponCXoaaT NoXKHble cpabaTtbiBaHus,
Bpemsa cnenyet yBeNNUUTb.
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MNapameTp 3HayeHue KommeHTapum

KOHTPOJ1b LBA 1 ABTOMATUYECKUI HacTpolika napameTpoB KOHTPOA NPON3BOAMTCA
PeXXnum HacTpomKm ABTOMATUYECKM

napameTpoB KOHTPOAA PYYHOW Py4Haa HacTponKa napameTpos

BPEMA OTK/IMKA 1

o1 00 muH 01 ceK
00 99 muH 59 cek

Bpemsa OTK/IMKa KOHTYpa Npu Py4HOM HACTpoMKe

M3MEHEHMWE TEMI. 1

ot 1 101000 °C

MoporoBas BenMYMHA NO TeMMepaType Npu py4yHOM
HACTpoOKe

9-2 KOHTPOJ1b KOHTYPA PET. 2 Fnasa 9. Pasaen 2
MNapameTp 3Ha4yeHune KommeHTapum
KOHTPO/1b LBA 2 ABTOMATUYECKUI HacTpoika napameTpoB KOHTPOAA NPOU3BOANTCA
PeXKMM HACTPOMKHK ABTOMATUYECKMU
napameTpoB KOHTPOAA PYYHOM PyyHan HacTpoiKa napameTpos

BPEMA OTK/IUKA 2

o1 00 muH 01 ceK
00 99 muH 59 cek

Bpems OTK/IMKa KOHTYpa NpW py4yHOM HacTpoiKe

MU3MEHEHUE TEMN. 2

ot 1 001000 °C

MoporoBas BeAnYMHA MO TeMNepaType Npu py4HOM
HacTpoiKe

9-3 KOHTPO/J1b KOHTYPA PET. 3 Fnasa 9. Paspen 3
MNapameTp 3HayeHue KommeHTapum
KOHTPO/1b LBA 3 ABTOMATUYECKUMN HacTpoiKka napameTpos KOHTPOAA NPOU3BOANTCA
PeXKMm HaCTPOMKK aBTOMATUYECKU
napameTpoB KOHTPOAA PYYHOM Py4Has HacTpoliKa napameTpos

BPEMA OTK/IUKA 3

o1 00 mnH 01 cek
40 99 munH 59 cek

Bpems OTK/IMKa KOHTYpa NpW py4yHOM HacTpoKe

MU3MEHEHUE TEMI. 3

ot 1 101000 °C

Moporosas Be/sidMHa NO TeMMepaType Npu py4yHom
HacTpolike

3.7 YNPAB/IEHUE SNNEKTPO3AABUXKKOW

10-1

VNPABJ/IEHUE SNIEKTPO3AABUKKOM

Fnasa 10. Paspen 1

B stom pasgene Bbi

MOXKeTe YCTaHOBUTb TpeXI'IO3l/ILI,MOHHbIIZ nponopunoHaibHO-

AnddepeHUManbHblit 3aKOH peryinpoBaHMa TemnepaTypbl C MOMOLLbIO 3/1EKTPO3aABUNKKMU.
PerynMpoBaHue TaKoro Tvna NpPoM3BOAMUTCA C MOMOLWbIO AByX pene. OaHo pene (Bbixog 2)
3aMbIKaeT Uenb NUTaHWUA 31eKTpoABUraTeNa, OTBEYatoWyo 3a OTKPbITUE 3a4BUKKU. OTKpbITUE
3aBUKKWN YBENMYMBAET MNOTOK TEMIOHOCUTENA, YTO BEYET 33 OO0 yBeIMYEeHNe TemnepaTypbl.
Apyroe pene (Bbixog 3) 3aMblKaeT Lenb NUTAHUA 3/1EKTPOABUIaTENA, OTBEYAIOLLYIO 33 3aKpbITHE
3aBUKKW. OTO YMEHbLLAET MOTOK TENIOHOCUTENA U NOHUKAET TEMMEPATYPY.

MNapameTp 3HayeHue KommeHTapuu
3N PEFYJIMPOBAHME (BkntoueHume BK/TIOYEHO Tpexno3numnoHHOEe peryampoBaHue BKAKYEHO
TPEXMNO3ULMOHHOIO peryanpoBaHums) BbIKIIOYEHO | Tpexno3nunoHHoe peryinpoBaHue BblKJAKOYEHO

Ecnn Bbi Bbibepute «BK/IKOYEHO», nossaTca pasaensl «HacTpoiKka Tpexno3nuuoHHOro
3aKOHa peryauMpoBaHua» n «HacTpoiKa peryaupylowero mexaHusma», rae Heobxogmmo
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YCTAaHOBWUTb BCE OCHOBHble MapameTpbl paboTbl peryanpoBaHMA TemnepaTypbl C MOMOLLbHO
ynpaBiaeMom 3a4BUHKKN.

10-2 HACTPOMKA 31N PEFYJINPOBAHUA lnasa 10. Pa3pen 2

MepBbln NapameTp, HeobOXOAMMbIA [NA HACTPOMKM PErynpyrolero mMexaHmsma, 3TO
«30HA HEYYBCTBUTE/IbHOCTU». Echm namepeHHaa TemnepaTtypa OTAMYaeTca OT 3a4aHHOM
MeHee YeM Ha BeJINYMHY 30Hbl HEeYYBCTBUTE/IbHOCTU, PEeryiMpoBaHMe He npoucxoauT — oba
pene BblKAtOYeHbl. BTopolt napameTp, HEOH6XOAMMBbIN ONA HACTPOWMKWU - NMPOMNOPLMUOHA/bHbIN
KoadpuumeHT (Kp). Mpn Harpese unM OxNarKAeHUW COOTBETCTBYHOLLEE pene 3aMblKaeTcs Ha
BpemA, 3aBUCALLEE OT Pa3HOCTU TemnepaTtyp MeXAy YCTaBKOM M U3MEPEHHbIM 3HAYEeHUeMm
Temnepartypbl. MponopunoHanbHbIN KoapodunumeHt ABnAeTcA KoapodunumeHTOM
NPONOPLMOHANBHOCTU MEXAY AAUTENIbHOCTbIO YNPaBAAOWMX UMNY/IbCOB (Bpems, Ha KoTopoe
3aMblKaeTca pene) U pasHocTbio Temnepatyp. OH mMmeeT pasmepHocTb [cekyHaa/°C]. Ero
BE/IMYMHA — 3TO AOJMTENbHOCTb MMMY/bCA, KOTOpasA Npeano/oXUTENbHO Heobxogmma ans
N3MEHEHUA TeEMNEPATYPbl HA O4MH rpagyc.

Tpetnit  napametp — aunddepeHumanoHbli  KoapomumeHTt (Kd). [OauTtenbHocTb
yNpaBaAWMX MMNYIbCOB AO0MXKHA 3aBUCETb OT CKOPOCTU WM3MEHEeHWA TemnepaTtypbl C
06paTHbIM 3HAKOM, YTOObI MPENATCTBOBATL PE3KMM U3IMEHEHUAM TemnepaTypbl 06beKTa. Yem
ObbicTpee ocTbiBaeT 060beKkT, Tem 6onbwe npubop OTKPbIBAET 3a4BUXKKY, YBEAMYMBAA
noctynneHmne tenna. N HaobopoT, ecnm TemnepaTtypa BO3pacTaeT CAnWKom bbicTpo, npmubop
HAYMHAET NMPUKPbIBATb 3a4BUKKY. AnddepeHumanbHbin KO3IGPUUMEHT 3a4aETCA B CEKYHAAX U
AsnaeTca KOIGPULNEHTOM NPONOPLMOHANBHOCTU MEXKAY CKOPOCTbIO U3MEHEHUA TeMNepaTypbl
N 0XMOAEMOM BENUYMHOM KOMNEHCALMMN 3TOTO U3MEHEHMUA.

ONMTeNnbHOCTb YNPaBAAOLWMX UMNYNAbCOB Bbl4MCAAETCA NO GopMmye:

Kdx < AT >
dT.Lo }
MapameTtp dt.Lo — BpemAa TennoBoro oTKAMKa cuctembl (cm. Paszgen «10-3 Hactpoiika
pPerynpyowLero mexaHm3ma).

Bpema nmnynbca =Kp X[AT—

MapameTp 3HaueHue KommeHTapum
30HA HEYYBCTBMUT. o1 0.1°C go 250°C 30Ha HeYYyBCTBUTENbHOCTHU
KO3PDOULUEHT Kp ot 0.1 50 999.9 MponopunoHanbHbIN KOIPPULMEHT
KO3PDOULIMEHT Kd ot 0.1 o 100.0 cek OnddepeHumnanovHbin KOsdPUUNEHT
BbIK/MTHOYEH OndodepeHumnanbHana cocTaBaatowan He UCNOIb3yeTcA
10-3 HACTPOMKA PEl. MEXAHU3MA Fnasa 10. Paspen 3

[MpoMmeXKyTOK BpemeHU Mexkay YNnpas/AaloWwWUMU MMMNYIbCaMKn onpenenAaeTca BpeMeHem
TENNOBOr0 OTKAMKA cucTemMbl. o cyTW, 3TO BPEMEHHOW MHTEPBA/, 33 KOTOPbIA M3MEHWUTCS
TemnepaTtypa CUCTeMbl, BC/IeACTBME M3MEHEHUA MOJIOXKeHUA 3a4BUXKKU. [MapameTtp «BPEMA
OTK/IUKA» moxkeT ObiTb onpeaeneH 3KCNEPUMEHTANIbHO M TaKKe AoKeH ObiTb 3a4aH npwu
HacTpolike npubopa. NMpengycmoTpeHa BO3MOXKHOCTb OrpaHUYEHUA AANTENbHOCTU YyNPaBAAOLLMX
MMMNYbCOB.

Ona yyeta NOPTOB MEXaHM3IMA 3a4BUMKKM 334a0TCA MUHUMA/IbHbIE O/UTENbHOCTU
MMNYAbCa NPU ABUXKEHUU B O4HOM HaNpaB/ieHUU 1 NPU CMEHe HanpaBaeHUA.
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Bbl Tak)Xe MoKeTe 3a4aTb MaKCMMaAbHO AO0MYCTUMYIO AOJNUTENbHOCTb WMMMY/bCa MpuU
perynmpoBaHuu TemnepaTypbl.

Ecnn Bbl xOoTUTE ynpaBaATb 3/1€KTPO33a4ABMMKKON BPYYHYIO, UCMONb3YHUTE PYYHOMN PEXKUM
perynnposaHua. Ero MoOXKHO ocywectButb B pasgene «PeXum pyyHOro ynpasneHusA
MOLLHOCTbIO». B py4HOM pexxnme yrnpasaeHUa U3MeHUTCA Ha3sHaYyeHue MHOMKATOPOB U KHOMOK
V 1 A. B BepxHen CTpoKe MHAMKATOPA NO-NpeXXHeMy oTobpaxKaeTca nsmepeHHaa Temnepartypa,
HO B HUXKHEWN — COCTOAHME 3a4BUKKN. OTKPbITME 3a4BUKKM NPOMU3BOAMUTCA YAEPKAHMEM KHOMKM
A. py aTOoM Ha HMXKHemM UHAMKaTope noasnaetcA Hagnucb «YBEJIMMEHUE». 3akpbitne —
yaeprKaHnem KHoMkn V. [lpn 3TOM Ha HUMXKHEM WHAMKATope noABAAeTCA HaAnucCb
«YMEHDBLUEHUE». Ecin oTNYCTUTb KHOMKY, TO 3aKpbiTMe/OTKPbITUE 3aA4BUXKKN NPeKpaLlaeTcs, n
HUXHAA CTPOKa byaeT nycTon.

MNapameTp 3Ha4yeHune KommeHTapuu

BPEMA OTK/IUKA | o1 00. mnH 01 cek Bpema mexay ynpasastowmMmm MMNyabcaMu (Bpemsa TensoBoro
00 99. mnH 59 cek OTK/INKA)

MAKC. BPEMA o1 00. muH 01 cek Hanbonbluas 4nnTenbHOCTb UMNYAbCA NPU PEryIMpoBaHnm (He
40 04. muH 00 cek O0NKHa NpeBbIWaTh Bpemsa ABUNKEHMA 3a4BUKKN OT O4HOr0

KpaliHero nosioXeHus 4o Apyroro)

MWH. BPEMA 1 ot 0 ceKk go 25 cek HanmeHblaa AnmMTenbHOCTb MMNYAbCa NPU ABUXKEHUM B O4HOM
¢ warom 0.1 cek HanpaBneHUu

MWH. BPEMA 2 ot 0 cek no 25 cek HavmeHbLlwaa ANnTeNbHOCTb MMNY/IbCA NPU CMEHe HanpaBaeHuA.
c warom 0.1 cek Ona yyeta ntodra Npm CMeHe HanpasBAeHUs ABUMKEHUA.

3.8 IMCKPETHbIN BXO[,

11-1 NIUCKPETHbINA BXOA, lnasa 11. Paspen 1

Ecam Bbl ncnonblyeTe AUCKPETHbIM BXOA, BblbepuTe MogKao4aemoe YyCTPOMCTBO U ero
Ha3Ha4yeHue. Ecau Bbl BbiIbpanm «HASHAYEHUE BXOAA» pasHbim «CTAPT/CTON PEr.», To npu
NEPBOM HaXaTUW KHOMKKU MAW nepesoae Tymbaepa B «3aMKHYTOE» MOJIOXKEHUE MPOU3OMAET
CTapT nporpammbl. Homep nporpammbl UM HOMep wWwara 3agatotca B pasgene «3AMYCK
MPOrPAMM». Mpu cnepytowem HaxXaTuM KHOMKKM UAM nepesoge Tymbnepa B «pa3oOMKHYTOeE»
No/IoXKeHne — perynmpoBaHune BbikaounTca. MNpu Bbibope «CTAPT/MAY3A PElr.» B napameTpe
«HASHAYEHMUE BXOAA» nocne nepBOro HaxkaTUM KHOMKWM WAM nepeBoge Tymbnepa B
«3aMKHYTOE» MOJIOXKEHME NPOU3ONAET CTAapT Nporpammbl, Mpu cneayrowem HaXKaTUM KHOMKK
Unn nepesoge Tymbnepa B «Pa3sOMKHYTOE» MOJIOKEHUE — PEryIMPOBaHNE NEPENSET B PEXMM
naysbl.

MNapameTp 3HayeHue KommeHTapum

HA3HAYEHUE BXOOA HE UCMOJIb3YETCA LOVCKpeTHbIN BXOA, HE UCMONb3yeTcs
CTAPT/CTON PET. BkatoueHue/BbIKAOUYEHME pPeryaInpoBaHmus
CTAPT/NAY3A PET. BkatoueHne/nepesos Ha naysy peryampoBaHus

TUN BXOOA KHOMKA KHonkKa
TYMBEP Tymbnep

26
w_14E5_v4




3.9 AHAJZIOIOBbIW BbIXO[, (015 npubopos ¢ aHAn0208bIM 8b1X000M)

12-1 AHA/IOTOBbIN BbIXOA, Fnasa 12. Paspen 1

AHanorosbiN BbIXO4, MOXET paboTaTb B peuUme ynpaBaeHMA MOLLHOCTbIO HarpesaTesna
UAn  oxnagutenem (perynnposaTtb Temnepatypy) MAM Kak npeobpas3oBaTenb TeKyLien
Temnepartypbl B TOK.

B paspene «1-2 HASHAYEHUE BbIXOAOB» Bbibepute perkum paboTbl aHANOroBoro
BbIXoAa.

Echn BbibpaHbl ynpaBneHWe HarpeeBaTesNieM WAM  Oxnagutenem, TO Heobxoaumo
YCTaHOBUTb AMana3oHbl Toka — napameTp «BbIXOAIHOW CUTHAN». Tok nponopumoHaneH
MOLLHOCTWN, NOAABAaeMOM Ha HarpesaTenb WAW oxnagutenb. MNpu 3TOM UCNONb3yeTcA LWecTb
Anana3oHoB ToKa 4-20 mA, 20-4 mA, 0-20 mA, 20-0 mA, 0-5 mA, 5-0 mA.

Mpu Bbibopa pexkunma «U3.3HAHYEHUE - TOK» Heobxoaumo 3aaaTb ABa 3HAYeHMA
TemnepaTtypbl U COOTBETCTBYHOLLME MM 3HAYEHUA TOKA.

Mocne yCTaHOBKM 3TUX 3HAaYeHMIM paboTa aHA/NOroBoro Bbixoga obecneynTt ogHO3HauYHOe
NIMHenHoe npeobpa3oBaHMe TeKylwen TemnepaTypbl B TOK ANA BCEro AMana3oHa U3Mepsemblx
Temneparyp.

MNapameTp 3HayeHue KommeHTapum
BbIXOOHOW CUTHAN | 4-20
(B pexkmme 20-4
ynpasaeHuA 0-20 MepBoe 3HaueHWe TOKa COOTBETCTBYET MOLHOCTH 0%,
MOLLHOCTbIO) 20-0 BTOpoe — 100%

0-5

5-0
TEMNEPATYPA 1 0T -200°C po 2500°C 3HaueHue TemnepaTypbl 1
3HAYEHUE TOKA 1 o1 0.00 mA 10 20.00 mA 3HayeHue ToKa 1
TEMNEPATYPA 2 oT -200°C po 2500°C 3HaueHue TemnepaTypbl 2
3HAYEHUE TOKA 2 o1 0.00 mA go 20.00 mA 3HavyeHue TOKa 2

3.10 AATA. BPEMSA (monbko 05 npubopos ¢ apxueom)

13-1 HACTPOWMKA OATbl U BPEMEHU lnasa 13. Paspen 1

YcTaHOBUTE AaTy M Bpems A4 NpaBuIbHON paboTbl apxmBa.

MapameTp 3HayeHue KommeHTapum
HACTPOMKA MUHYT oT 0 MuH 80 59 MUH MuHYTbI
HACTPOWMKA YACOB OT 0 MuH 40 59 mnH Yachol
HACTPOWKA OATbI otrlpo31 LeHb
HACTPOWKA MECALA otrlp012 Mecsay,
HACTPOWKA rogA ot 2011 0 2099 Fog,
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3.11 APXUB (monbKo 014 npubopos c apxusom)

14-1 HACTPOMKA APXUBUPOBAHUA nasa 14. Paspen 1

YcTaHOBUTE NEepUOAMYHOCTb 3anucu B apxuB. lMepuon 3anucu moXKeT bbiTb 3a4aH B
npeaenax or 1 cekyHabl Ao 100 MWUHYT. Bpema HenpepbiBHOW 3anucU B apXuMB 3aBUCUT OT
nepmoaa 3anncu U CocTaBNsET:

nepuog 3anucu 2 CekyHabl — Bpema 3anuncu - 40 cyToK
nepuog 3anucu 1 mmHyTta —Bpemsa 3anucm —4 roga
nepuog 3anmcm 1 yac — Bpems 3anucu — 6onee 100 net

[aHHble B apxuBe 06pa3ytoT KonbLeBoM bydep, TO eCTb AaHHbIE 3aNO/HAKT apxmB OT
Hayana [0 KOHLUQ, a Nocne 3ano/IHEHUA apXuBa BHOBb 3aMMCbIBAlOTCA CHayana, CTMpasa crapble.
Takum obpasom, B npmnbope Bce BpemA nmeetca MHPopmauua no rpadpuKky TemnepaTypbl 3a
nocnegHUn Nepmuos BpeMeHw.

MNapameTtp «MPOCMOTP APXUBA» pa3peluaeT gOCTYN K NPOCMOTPY apXuBa Ha aucnsee
npubopa.

MNapameTp 3HayeHue KommeHTapuu
NEPUOA 3ANMUCHU o1 1 no 3600 cek Mepuog 3anmcu B apxme U3MepeHHbIX AaHHbIX
NMPOCMOTP OA MpocmoTp apxuBa Ha MHAUKaTope npmMbopa paspelleH
APXUBA HET MpocmoTp apxuBa Ha MHAUKaTope npMbopa 3anpeLtén
3ANUCb B APXMB NMPU BKAN. PET. JaHHbIe 3anncbiBalOTCA B apXMB TOJIbKO NPU BKIHOYEHHOM
peryavposaHum
HEMPEPbIBHO JaHHble Bcerga 3anucbiBalOTCA B apXuB

Kak npocmoTpeTb apxus Ha gucnaee npubopa:

Ona Toro, 4tTob6bl paspewnTb NPOCMOTP apXmMBa Ha gucnaee npubopa, BoMguTe B pasaen
«14-1 HACTPOMKU APXUBUPOBAHUA» u npucsoiite napametrpy «MPOCMOTP APXUBA»
3HauyeHue «[OA». MNocne 3Toro, B OCHOBHOM pexume paboTbl, OTKPOETCA AO0CTyNn K NPOCMOTPY
apxuBa. Ons aToro Haxkmute KHonky [0 2 pasa. Bbl nonaaete B pasgen «MPOCMOTP APXUBA».
[lna npocmoTpa apxuBa 3aganTe MHTepecylollee Bac Bpemsa U AaTy U HaXXMUTe KHOMKy O. B
BEPXHEN CTPOKE MHAMKATOpa MOABMUTCA 3HAYEHWE TeMMEePATypbl, B HUKHEW — BpemMa W AaTa
3anucu. NMpocmaTpuBanTe 3anNmMCK, HAXKUMAA KHOMKK V U A.

O6patuTe BHMMAHME, OAHHblE U3 aPXMBA MOXKHO TO/IbKO NMPOCMATPMBATb, U3MEHUTb MX
HEBO3MOXHO.

3.12 UHTEPDENC

15-1 HACTPOWKN UHTEPOEUCA FnaBa 15. Pasgen 1

CKkopocTb obmeHa uHdpopmaumennt no RS485, npuBoanTcs B KMNOOUTAX B CEKyHAy, T.e.
«9600»=9600 61T/ceK. MakcMmanbHas ckopocTb 115200 6uTt/cek.

MapameTp 3HaueHue KommeHTapum
NPOTOKON MODBUS ASCII Modbus ASCII
MODBUS RTU Modbus RTU
CETEBOM AAPEC ot 1 no 255 CeteBow agpec npubopa
CKOPOCTb OBMEHA 0T 9600 n0 115200 CropocTb 06meHa nHpopmaumer no RS485
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3.13 HACTPOWKA NOATBEPKAEHMA NMPU BbINOJIHEHUWN NPOTPAMM

17-1

Xo/J NPOrrPAMM lnasa 17. Paspen 1

Mpu BbibOpe perknma

«C NOATBEPXAOEHUEM», noatBepxaeHMe nepexoda Ha

CneayoWmiA War NPOMUCXOANT NO HAXKaTUIO KHOMKK O B OCHOBHOM PEXKMME UHANKALNMK.

MNapameTp 3HayeHune KommeHTapuu
CNEAYIOWUA WWAT | ABTOMATUYECKU IO OKOHYaHWM TEKYLLEro wara Nnporpamma aBTOMaTUYECKH
nepexoamnT Ha cCAeayowWnii war
C NOATBEPXKAEHUEM Mo OKOHYaHMK TEKYLEro Wara NporpamMmma nepekntovaeTca B
peXnm naysa u XAET NnoATBepKAeHNA Nepexoia Ha
cnepyrowmn war

3.14 CUTHANU3ALMNA XOOA NPOTPAMM

18-1

CUTHAN. 1 XOOA NMPOTrPAMM lnasa 18. Paspen 1

Echn ogHOMy M3 BbIXO40B Ha3sHadeHa PpyHKuua «XOO MPOrPAMMDbI 1», TO 3TOT BbIXOA,
cpaboTaeT N0 OKOHYaAHMM Wara 1 (MAK) N0 OKOHYAHUM NPOrpPammMbl (B 3aBUCUMOCTU OT 3HAYEHUN
napametpos «MNO KOHUY WArFA» n «NO KOHUY NPOrPAMMDbI»). Bpemsa, Ha KoTopoe
cpaboTaeT Bbixoa, onpeaensetca napametpamm «BPEMA MO KOHUY LWATA» n «BPEMA MO
KOHLUY NMPOTPAMMDbI». Echn oguH 13 3TUX NapameTpoB paBeH «--:--», TO CUrHaAM3aumA xoaa
NPOrpaMmm BKAKOUYUTCA HA HeOorpaHW4YeHHoe BpemMA W CHATb 3TOT CUTHA/l MOXKHO HaXaTuem

KHOMKN O B OCHOBHOM pexnme NMHONKauumn.

MNapameTp 3HayeHue KommeHTapuu

Mo KOHLUY CUTHANTUBUPYET CurHanmsauma 1 OKoHYaHUA TEKYLLEro Wwara BKAoYeHa

LUWATA HE CUTHANMU3BUPYET | CurHanmsauma 1 OKOHYaHUA TEKYLLEro Wara BblKAoYeHa

Nno KOHLY CUTHANTU3BUPYET CurHanmsauma 1 OKOHYaHKUA TEKYLLEN NPOrpamMmmbl BKIOYEHA

NMPOrPAMMBI HE CUTHANTU3SUPYET | CurHanusauma 1 okoHYaHUA TEeKYLLEN NPOorpammbl BKIOYEHA

BPEMA NO o1 00 muH 01 cek Bpemsa, Ha KOTOpOoe BKAOYAETCA CUrHaAn3aLmMA OKOHYaHMA Wwara

KOHLY LLUATA 0,0 40 munH 00 cek

CurHanmsauma OKOHYaHMA LWara BKAKYAEeTCA 40 CUrHana

noaTBepKAeHuA

BPEMA NO o1 00 muH 01 cekK Bpemsa, Ha KOTOpoe BKAKYAETCA CUMTHAIN3aLMA OKOHYAHUA

KOHLY 0,0 40 muH 00 cek nporpammbil

NMPOrPAMMBI - CurHanmsauma OKOHYaHUA NPOrpaMmmbl BKAKOYAETCA 40 CUrHaNa
noaTBepPXKAeHMA

18-2 CUTHAN. 2 XOOA NMPOTPAMM Fnasa 18. Paspen 2

MapameTp 3HauyeHue KommeHTapum

Nno KOHLY CUTHANTUSUPYET CurHanmsauma 2 OKOHYaHUA TEKYLLEro Wara BKAOYEeHa

LUATA HE CUTHANTU3UPYET CurHanmsayma 2 OKOHYaHUA TEKYLLErO LWara BbliKAOYeHa

NO KOHLY CUTHANTUBUPYET CurHanmsauma 2 OKOHYaHMA TEKYLLLEN NPOrPaMMbl BKAOYEHA

NMPOrPAMMDI HE CUTHANTU3UPYET CurHanmsauma 2 OKOHYaHMA TEKYLLLEN NPOrPaMMbl BKAOYEHA

BPEMA NO ot 00.muk 01 cex Bpems, Ha KOTOpOEe BKIHOYAETCA CUrHAAN3aLLMA OKOHYAHMA LWara

KOHLY LWWATA 00 40 munH 00 cek ’

--i-- CurHanmsauma OKOHYaHMA Wara BKAKYAEeTCA 40 CUrHaa

noaTBepPXKAEHMA

BPEMA NO oT 00 muH 01 cek Bpemsa, Ha KOTOpOe BK/IIOYAeTCA CUrHaAn3aLmna OKOHYaHUA

KOHLY 00 40 munH 00 cek nporpammbil

NMPOTrPAMMBI - CurHanmsayma OKOH4YaHUA NPOrpaMmmbl BKAKOYAETCA A0 CMrHana

noarsepxxaeHunA
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3.15 AONONHUTE/IbHbIE MAPAMETPbI MPOrPAMM

19-1 Aorn. HACTP. NPOrPAMM lnasa 19. Paspen 1

Mpn BKAOYEHUWN [ONONHUTENbHbLIX MapameTpPoB NOCAe PefaKTUPOBAHMA MPOrpammbl
noasnsetca meHtio «HACTPOMKA MPOTPAMM>». B 3TOM MeHI0 ANA Kax 4o NporpamMmmbl MOXKHO
3agatb ceom NN KoadPrumMeHTbl N OrpaHUYEHNE MOLLHOCTM.

BkAtoueHWe 4OoNONHUTENbHbIX WWaroB A406aBASET Waru:

1> | HarpeB ¢ 3a4aHHOM CKOPOCTbLIO, NEPEXO/, Ha C/IeAYIOLLMIA LWar MPOorpaMmmbl Mo GakTUYECKoM TemnepaTtype

= | oxnaxkaeHue ¢ 3a4aHHOM CKOPOCTbIO, MEPEXO/, Ha CAeAyHOLMIA War MPorpaMmbl Mo GakTUHECKOM
TemnepaTtype

Mpu BbibOpe 3TMX LWaroB nepexos Ha CAeayloWwMA Wwar NPON3OULET NPU AOCTUNKEHUU
daKTMueckom Temnepatypbl ycTaBku. [lapameTtp AT 3agaét 30Hy nepexoga. lNepexopg Ha
cneaylowmim  Wwar npousonaétT npu  OOCTUXKEHUM daKTUYeCKon TemnepaTypon 3HayeHuA
«YCTABKA-AT».

MapameTp 3HauyeHue KommeHTapum

aon. NAPAMETPbI HE AOCTYIMHbI JononHutenbHble NapameTpbl He A40CTYMHbI
AOCTYNHbI JononHutenbHble NapameTpbl A4OCTYMHbI

aon. WArum HE AOCTYNHbI JononHuTtenbHble Warn He JOCTYMHbI
AOOCTYNHbI JononHutenbHble Warn 4oCTynHbl

3.16 BO3BPAT K 3ABO4CKUM HACTPOWUKAM NPUBOPA

20-1 3ABOCKUE HACTPOWUKU lnasa 20. Paspen 1

34ecb BO3MOMKHO YCTAHOBUTb 3HAYeHUA BCeX MapameTpoB nNpubopa B 3HAYeHUA Mo
ymonuyaHuo. Ecnn BbibpaHo «AA», TO YCTaHaB/AMBAlOTCA 3aBOACKME YMONYaHUA (camble
PacnpoCTpaHEeHHbIe 3HaYEHNA NapamMeTpoB).

MapameTp 3HaueHue KommeHTapum
3ABOACKUE OA BepHyTbCs K 3aBOACKMM HAaCTpOMKam
HACTPOMKMU HET He BO3BpalLaTbCA K 3aBOACKMM HaCTPOMKam

3.17 PENEMHO-CUMUCTOPHbIN BbIXO/A, (mosbKo 844 npubopos peneliHo-
CUMUCMOPHbLIM 8bIXO00M)

29-1 HACTPOMKA PC BbIXOAA Fnasa 29. Paspen 1

Ba)KHO NOMHUTb, YTO KOHoUrypaumio Bbixoga PC — cumuctop mam pene-cMMucTop —
cnenyeT UCNONb30BaTb TONbKO A4 YNPaB/ieHUA NePeMEHHbIM TOKOM.

MapameTp 3HaueHue KommeHTapum

BbIXOA 4 PC Bbixog, paboTaeT Kak penemHo-CMMUCTOPHbIN: BO n3bexaHune
MCKPbl HAa KOHTaKTax pene CHayana OTKPbIBAETCA CUMUCTOP, a 3aTeM
3aMblIKatOTCA KOHTAKTbI pesie. Mpu pasmblKaHMM CHavyana
Pa3MbIKalOTCA KOHTaKTbl pesie, a 3aTeM 3aKpbIBAeTCA CUMUCTOP

P Bbixoa paboTaeT Kak peneiHbin
C Bbixoa paboTaeT Kak CUMMUCTOPHDbIM
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3.18 OTPAHMYEHUE AOCTYMNA K NAPAMETPAM HACTPOMKU

B OCHOBHOM pexume paboTbl, HAXKMUTE U yAEPKUBANTE KHOMNKY O B TeueHne bonee 10
cekyHa. Ha nHaukatope nossutca Hagnuce «YPOBEHb AOCTYMNA». Bbibepute oanH 13 Tpex
BAPUaHTOB C MOMOLLbIO KHOMOK V UMU A U HaXkmute O:

-AccS = 0 3anpeweHbl nAobble U3MEHEHWA, B TOM 4YuUCAe UW3MEHEHUA YCTaBKU
perynampoBaHuA.

-AccS = 1 Pa3speLleHo 3anycKaTb Nporpammbl 1 NPOCMATPUBATb apPXMB.

-AccS = 2 [locTyn He orpaHuYyeH.

4 YCTAHOBKA U NOAKNIOYEHUE NPUBOPA
4.1 MOHTAX NMPUBOPA

Mpubop nNpegHasHayeH ANA WMTOBOrO MOHTaxKa. Mpmnbop Kpenutca K WUTy ¢ NOMOLLbIO
ABYX KPeneXHbIX CKOD, BXOAALMNX B KOMMJIEKT NOCTaBKM.

Y mopenen npnbopoB c 3aWmnTon No nepedHen naHenun IP67 nepen yCTaHOBKOW B WMT
HeobXxoANMMO NPOBEPUTbL LEeNOCTHOCTb YNIOTHUTENS, YNOXKEHHOrO B Na3 C BHYTPEHHEe CTOPOHbI
nepegHen naHenu. MNpubop cnegyeT KPenuTb K WKUTY C MOMOLLbIO YeTbIpeX KpPenexHbiXx CKob,
obecneynBas paBHOMEPHbLIN MPUKMM.

Pasmepbl Bbipe3a B LWNUTE A4/1A MOHTAXa YKa3aHbl B NyHKTe 7.

Cneayet obpaTuTb BHMMAHME HaA pabouyto TemnepaTypy B WKady, OHA He [O/IKHA
npesbiwaTtb 50°C.

Mpu nogknwoyeHnn npubopa K CeTU pPEeKOMEHAYEM YCTAaHOBUTb aABTOMATUYECKUIA
BbIK/IKOYATENb C TOKOM cpabaTbiBaHms 1A.

4.2 NOAKNIOYEHUE JATYUKOB TEMIMEPATYPbI

Ona obecneyeHuns HagexHon paboTbl Nnpmubopa, cnegyet obpatnTb ocoboe BHUMaHME Ha
MOHTaK NPOBOAOB OT AATYMKOB TeMMepaTypbl.

1. MpoBoga OT [ATYMKOB TemmnepaTypbl AO/KHbI MMETb XOPOLUYI 3INeKTPUYECKYHO
M30NALUMIO U HU B KOEM C/ly4ae He O0MNYCKaTb 3/IEKTPUUYECKMX YTEYEK MeXKAy NPoBOAaMM M Ha
3emnto U, Tem bonee, nonaganma ¢asbl Ha Bxoa npubopa.

2. MNMpoBoAa OT AATYMKOB AO/IKHbI OblTb NPOSIOXKEHbI HAa MAKCMMaNbHOM yAaneHun oT
MOLLHbIX CUI0BbIX Kabene, BO BCAKOM C/ly4ae, OHU He A0/XKHbI KPeNUTbCA K CUI0BbIM Kabenam
N He A0/KHbI BbITb NPO/IOXKEHbI B 04HOM KOpobe ¢ cunoBbiMmn Kabenamu.

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

BXOn,
BXon
BXO4,
BXoA
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'(,:_ ............................. D {._ ............................. )—

Tepmonapa MoTeHuManbHbLIA BXop, -10...80MB

=1 I i T g @ g+ g @

g ) t SEH | 2

o — ] [ - m R=20m
I @ N | @
TepmomeTp CONPOTUBNEHUA Tokosbii Bxog 0...40mA

PucyHok 5 — CxemMbl MoOKA4YeHUs 0amYuKo8
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4.2.1 NOAKNOYEHUE TEPMOTIAPbBI

Tepmonapy cnegyeT nogKA4aTh K NpUbopy C NOMOLbIO YAJIMHUTENBHbBIX TEPMOMAPHbIX
NpPoBOAOB. YOAMHUTENbHbIE TEPMOMApPHble NPOBOAA AOJIKHbI OblTb M3rOTOBNAEHbI U3 TEX e
MaTepuasnos, YTO U Tepmonapa. Hanpumep, ogHa Xuna U3 Xxpomens, BTopaa U3 aatomena ana
Tepmonapbl XA. loakntoyatb yaoAMHUTENbHblE MNPOBOAA K Tepmonape cneayeTr C Y4EToOm
NONAPHOCTM (XPOMENDb K XPOMeNto, antomesib K antomento ana XA). NMoaxkntoyate Tepmonapy mam
TepMonapHble NpoBoZa K npubopy cnepyeT TaKKe C YY4ETOM MNOAAPHOCTM. TemnepaTtypa
«XONOAHbIX cnaeB» B npnbope Tepmogat M3mepAeTcA Ha K1EMMHOM KONOAKE M aBTOMATUYECKU
YYMTbIBAETCA NPU BbIYUC/IEHUN TEMMEPATYPbI.

Echn y Bac BO3HMKAM COMHEHWMA B MPaBUAbHOCTU paboTbl Npubopa MAM MCNPaBHOCTU
TepMmonapbl Mbl PEKOMeHAyeM ANA MNPOBEPKM MOrpysuTb Tepmonapy B KUMALWYK BOAYy.
MoKasaHuA npmnbopa He AoMKHbI oTanMdaTbeA oT 100 rpagycos 6onee yem Ha 1...2 rpagyca.
Mpubopbl TepmogaT MMeKT BbICOKOE BXOAHOE COMPOTUB/EHWE, MO3TOMY COMNPOTUB/EHUE
TePMOMNAPHbIX NPOBOAOB U UX AZIMHA HE BAUAIOT HA TOYHOCTb M3MmepeHua. O4HaKo, YeM Kopoue
TepMonapHble NPOBOAA, TEM MEHbLLE Ha HUX 3/IEKTPUYECKME HABOAKM.

Bo usbexaHue UCMNOMb308AHUSA HENOOX00AWUX MEPMONApPHbLIX Nposoodos  uau
HernpasusibHo20 UX MOOK/OYeHUA peKoMeHOyem UConb308aMmMb MepMoraps! ¢ Hepa3bemMHbIMU
nposodamu Hawezo npouzsoocmeda. Bbl moxeme 3akazame mepmonapy ¢ Awbol OauHoul
nposoada.

4.2.2 NOAKNHOYEHUE TEPMOMETPA COMNMPOTUBJ/IEHUA

K npnbopy moxeT 6bITb NOAKMOYEHO NIATUHOBLIN, MeAHbIA AU HUKENIEBbIN TEPMOMETP
conpoTnsaeHua. TepmomeTp CoONnpPOTMBAEHNA NOAKNOHYAETCA NO TPEXNPOBOAHOMN cxeme. Bee Tpu
NPOBOAA AO0/MKHbI HAXO4UTLCA B O4HOM Kabene. MNpoBoga A0XKHbl ObITb MeAHble, CeY4EeHME He
meHee 0,5 mm? (gonyckaetca 0,35 MM? A8 KOPOTKUX NMHKMIA). MpoBoga AO0MKHbI MMETb
OAVHAKOBYID AAMHY W conpoTusieHne. MaKcMmanbHOe COMPOTUBAEHME KaxAoro npososa
AOMKHO ObiTb He 6onee 20 Om. lMpu cobaogeHUM 3TUX YCOBUIA CONPOTUBAEHUE NMPOBOAOB
aBTOMATUYECKM YYMUTbIBAETCA M HE BAUAET HA TOYHOCTb M3MEpPEHMA TemnepaTypbl.

4.2.3 NOAKNHOYEHUE AATYHUKOB C TOKOBbLIM BbIXOAOM

Ona nogkntovYeHna AaTynMKoB ¢ TOKOBbIM Bbixogom 0...20 mA nam 4...20 mA Heobxoanmo
YCTAQHOBUTb WYHT 2 OMm. PekomeHayem mncnonb3osatb LLyHT LLI2 Hawero nponssoAacTsa.

4.3 NOAKNIOYEHUE UCNONHUTENbHBIX YCTPOMUCTB

B npubope mmeetcs 4yeTbipe TUMa BbIXOAA — pPeNerHblM, TPaH3UCTOPHbLIA, penenHo-
CMMUCTOPHbBIN M aHANOTOBbIN.

Pene, yctaHOBNEeHHOEe B Npubope, MOXKeT KOMMYTMPOBaTb Harpysky ao 10A npu ~230B.
CnepnyeT MNOMHUTb, YTO pecypc paboTbl KOHTAKTOB pene 3aBUCUT OT TOKA M TMNa Harpysku. Yem
BbllE MHAYKTMBHOCTb HAarpy3KmM 1 Yem Bbille TOK, TEM ObICTPEE M3HALLIMBAKOTCA KOHTAKTbI pene.
Pene MoXHO MCNONb30BaTb A/1A BKAOYEHUA HArPy3KM C Manonh MHAYKTMBHOCTbIO (T3H, namna
HaKa/IMBaHMA) MOLLHOCTbIO A0 2,3 KBT. [laHHbIN peXknum paboTbl BbIXO4A MOMXKHO NPUMEHATb ANA
KOMMYTaLMKM HArpy3KM, Kak Ha NepemMeHHOM TOKe, TaK U Ha NOCTOAHHOM TOKe.
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K TpaH3ucTopHOMY Bbixoay npmbopa nogKkatoyatotTca cmnosblie 610kM TMna Cb uam MBT.
TupucTopHble 610KM paccymTaHbl Ha TokM oT 10 go 1000 A ans KommyTauum oaHOPas3HOM UK
TpéxdasHoM Harpysku. KommyTtauma TUPUCTOPOB MPOUCXOAUT B Hyne. Pexkum ynpasneHus
MOLLHOCTbO 3a4a€TcA Npnbopom (a He 610KoM). BAOKKM MOryT paboTaTb B perKMMe PpaBHOMEPHO
pacnpeaenéHHbIX pabounx ceTeBbiX NEPUOAOB UIN B LULMPOTHO-MMMNYIbCHOM pPeXMME.

Ona TpéxdasHbIx Harpy3ok Heobxoanmmo ncnonb3osaTb 610ku Tna Cb3P nan MBT39.

PenenHo-CMMUCTOPHbIN BbixoA npeactaBaset cobo KombuHaumMio ABYX BbIXOA0B — pene
n cummctop. MoxkeTt paboTaTb B TPEX peXUmax — pene, CMMUCTOP U pene-CUMUCTOP.

B pexknme paboTbl «Pene» Bbixoa paboTaeT, Kak 0O6bI4HbIN PEeIENHbIN BbIXOA,

B pexkmme paboTbl «CUMMUCTOP» BbIXOA, MOXKET KOMMYTUPOBATb Harpy3sky go 1A npu ~230
B. [aHHbI pexum paboTbl BbIXOAA MOXKHO MCMNOAb30BaTb A/1A MNOAKAKYEHUA MOLLHOrO
CMMUCTOPA UAM Napbl TUpUCTOPOB. OTKPbITUE U 3aKPbITUE CUMMMUCTOPA NPOUCXOAUT B HyAe.
[aHHbIN peXXnum paboTbl MOXKHO NPUMEHATb TONIbKO A1 KOMMYTALMM Harpy3Kn Ha NnepemeHHOM
TOKe.

B pexume pabotbl «Pene-cumuctop» Bbixos paboTaeT B KOMOMHMPOBAHHOM peXKUME.
Mpn BKNOYEHMU BbIXOAA CHAYana 3aMbIKaeTCA CMMWUCTOP, a 3aTtem 4yepe3 20 mc 3ambiKaeTcA
pene. [pn OTKNOYEHNM BbIXOAa NOCNEeA0BaATENbHOCTb 06pPAaTHAA — CHaYana pa3MblKaeTca pene,
a yepes 20 mc pasmbikaeTca cumnuctop. OTKPbITUE U 3aKPbITUE CUMUCTOPA NPOUCXOANUT B HyNe.
[aHHbIN pexum paboTbl MO3BONAET MCKAIOUUTL MCKPOODPA3OBaHME Ha KOHTAKTax pene U
3HAQUMTE/NIbHO NPOAUTb CPOK CAYXObl BbixoAa. [JaHHbIM peXnm paboTbl MOXKHO NMPUMEHATb
TONBbKO ANA KOMMYTALMKW HArpy3kM Ha nepemeHHOM ToKe. Pexmm noaxoauT Ansa ynpaBaeHus
3N1eKTPOMArHUTHbIMM MYCKAaTENAMM U APYTUX HAarpy3oK ¢ 601bWON MHAYKTUBHOCTbIO.

AHanorosbin Bbixog, npubopa npeaHasHayeH ANA yNpaBAEeHUA WUCMOJHUTENbHbIMU
YCTPONCTBAMM C TOKOBbIM BXOAOM UAN NOAKIOYEHMA CaMONUCLLa.

Ha pucyHkax 6, 7, 8 n 9 npeactaBneHbl CXeMbl NOAKIOYEHUA NCNOTHUTENbHbIX YCTPOMUCTB.

Bonee nogpobHas nHbopmauma no Bbixogam npubopos «TepmogaT» npeacTaBieHa B

cTaTbe «UcnonHuTenbHble BbIXOAbl npubopos Tepmogat» Ha caute
http://www.termodat.ru/information/articles/vihoditermodat/.
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Bbixog «P»
PenenHbiv Bbixoa.
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PucyHok 6 — CxemMbl N0OKA0YeHUSA pesneliHbix 8bi1X0008

Bbixon «PC»
PeneiHO-CUMUCTOPHLIA BbIXOA.

Pexum paborkl «CumMucTop»

MpepHa3HavyeH AnNA ynpasneHWs BHEWWHUM CUMUCTOPOM,TUPUCTOPAMKN UITH
Harpysko#n go 200Bt1. OnTtonsonupoBsaH. Bkniouenme cummncropa nponcxoaut
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PucyHok 7 — CxeMbl NOOKA0YeHUS peneliHo - CUMUCMOPHO20 8bIX00a
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Bbixon «A»

AHanoroBbIN TOKOBBINM BbIXOZ. [peaHasHaqeH ANg ynpaBneHus UCNONHUTENbHbIMI
yCTpoicTBamn ¢ TokoBbIM Bxogom 0...5, 5...0, 0...20, 20...0, 4...20, 20...4 mA.
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PucyHok 8 — CxeMbl NOOKAHOYEHUS AHA/10208020 8bIX00d

Bbixon «T»
TpaH3ucTopHbIf Bbixoa. MpeaHasHayeH gnsa ynpaeneHusa 6nokamu tuna Cb, MBT.
U=15B(12-20B,He cbanaHcupoBaHHoe). IMakc.=30mA
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YnpaBneHue TpexcdasHOW Harpy3Kom .c NOMOL LI CUNOBbIX GroKoB.
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PucyHok 9 — Cxembl MOOKAKOYEHUS MPAH3UCMOPHO20 8bIX00a
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4.4 NOAKNIOYEHUE NPUBOPA

Ha pucyHke 10 u npeactaBneHa cxema NnogkatodeHua npnbopa.
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PucyHok 10 — Cxema noOKnoveHuUA npubopa

5 MEPbI BE3OMNMACHOCTU

Mpu noarotoBKke npubopa K MCNONb30BAHUIO A0MKHbI ObITb cOBNOAEHDbI Cleaylowme
TpeboBaHus:

- MecTO YCTaHOBKM npubopa aonxkHo obecneymBaTb yAOOHble YyCNOBMA ONA MOHTaXa,
06CNYKMBAHMA N AEMOHTaXa;

- Ntobble nNoaknyeHna K npubopy cnegyeT NpPou3BOAUTb NPU OTKAOYEHHOM MUTAHUU
cetu;

- HeobxogMmble IMHUM CBA3M cCaedyeT NOACOeAMHATb K Knemmam npubopa cornacHo
cXeme NOAKNOYEHMS;

- MpW 3KcnayaTaumu npubopa A0MKHbI ObiTb cobntogeHbl "lMpaBuna TEXHUYECKOM
3KCn/lyaTauum 3NeKTPOYyCTaHOBOK noTpebuTeneir M npasBuna TeXHUKM 6e30macHOCTU npwu
3KCN/lyaTauum 3N1eKTPOYCTaHOBOK noTtpebutenen"

- KOHTAKTHble KONOAKM AO/KHbI ObiTb 3aMLLEHbl OT C/ly4alHbIX MPUKOCHOBEHUIN K HUM
BO Bpems paboTbl. KOHTAKT @ Ha 3afHel cTeHKe Npubopa A0MKeH 6biTb 3a3eM/IEH.

6 YCNNOBUA XPAHEHUA, TPAHCMTOPTUPOBAHUA U YTUTU3ALIUUN

Mpnbop B YyMaKOBOYHOM Tape AOMKEH XPaHWUTbCA B 3aKPbITbIX MOMELLEHMAX NpPU
TemnepaTtype oT MuHyc 50 go natoc 50°C 1 3HaYeHMAX OTHOCUTEIbHOM BAaXKHOCTU He B6onee 80
% npwn 27°C.

Mpubop MOXKeT TPaHCNOPTUPOBATLCA BCEMW BUAAMM KPbITOFO HAa3eMHOro TPaHCNopPTa
6e3 orpaHMYeHUsA PACCTOAHMUN N CKOPOCTU OBUKEHUA.

Mpnbop He coaepKUT BPeAHbIX BELLECTB, APArOLEHHbIX METAaN/I0B U UHbIX BELLECTB,
TpebyowWwmx cneunanbHbiX Mep No yTUAM3ALUMN.
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7 TABAPUTHBIE PASMEPbLI MPUBOPA

Ha pucyHkax 11 u 12 npeactaBneHbl rabapuTHble pasmepbl Npubopa B PasNYHbIX

NMCNONHEeHUNAX.
Bbipes 8 wjume
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PucyHok 12 — FabapumHeie pasmepsl npubopaTepmodam-14E5/...../IP67nn uau Tepmodam-14E5-A7

8 KOHTAKTHAA UH®OPMALIUA

MpubopoctpoutenbHbiit 3aBog TEPMOOAT
00O HIMM «Cucrtembl KOHTPOAA»
Poccua, 614031, r. Mepmb, yn. [loKkyyaesa, 31A
TenedoH, pakc: (342) 213-99-49
http://www.termodat.ru E-mail: mail@termodat.ru
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