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3ALWUUTA UHTENNEKTYATbHOW COBCTBEHHOCTU

HacToswee PyKoBOACTBO MO 3KCMAyaTauUu ABAAETCA UHTENIEKTY-
aNbHOM cObCTBEHHOCTLIO «K TEPM».

Jlro6oe NonHoe MM YacTUYHOE MCMO/Ib30BaHME, TUPAXKMPOBaHMe Uan
BOCMpou3BeaeHne MHbOPMaLMK, coaeprKallieiics B HacTonALem Pykosoa-
cTBe, 63 NMCbMEHHOr0 paspeLLeHns COBCTBEHHMKA 3anpeLLeHo.

«K TEPM» cneamT 3a cobnogeHmem aBTOPCKUX M UHbIX NPaB, Hapy-
LIeHWe KOTOPbIX Npecaeayercs no 3aKoHy.

B CBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM KOHCTPyKUMK 060-
PYAOBaHUA U TEXHOMOMMWU U3rOTOB/IEHWUA BO3MOMHO HEKOTOpoe pac-
XOMAEHNE MeXKAy OMNMCaHMeM B HACTOALLEM PYKOBOACTBE W rOTOBbIM
nsaenvem.

Mpon3BoAWTENb raPaHTUPYET, YTO Ntob6ble M3MEHEHUA, BHECEHHbIE B
KOHCTPYKLMIO U34€MA MO ero MHUUMATUBE, He OKa3blBakOT HEraTUBHO-
ro BAUAHMSA Ha paboToCnoCOBHOCTb M3AENUA, @ TAKMKE HEe YXYALLIAOT ero
noTpebutesbckne 1 GpyHKLUMOHaIbHbIE CBOWCTBA
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1. OBLLUME YKASAHNA

OnpeaeneHus:

a. 30Ha oborpeBa — OTAEe/bHbI 060rpeBaemblil O6BEKT, He 3aBUCSA-
LMW W He BNMAOWMI Ha Apyrve oborpeBaemble 06bEeKTbI, MOAKNHOYEH-
Hble K TEPMOpPEryaaTopy.

6. Harpyska — KOHTaKTOp, NOAK/l04aeMbli K ntobomy KaHany TEPM-
2000, npeaHasHayeHHOMY Ana ynpasieHua oborpesom (pene 1-4).
MoAKNOYEHHbIV KOHTAKTOP AO/IKEH KOMMYTUPOBaTb HarpeBaTe/IbHbI
Kabenb B 30He oborpesa.

B. KaHan — BbixogHoe pene 1-4 Ha TEPM-2000, K KOTOpoMy NOAKtO-
YaeTcs HarpysKa, a TaKKe COOTBETCTBYIOLWMI AAaTYMK TemnepaTypsbl,
aHanoroBbii UAK LMbpPOBOM. Harpyskm Ha BCex KaHanax KOMMYTUpPY-
HOTCA HE3aBMCMMO APYr OT Apyra.

r. AHazoroBbIN AaTYMK TemnepaTypbl — 4aT4YMK Ha OCHOBE TepMona-
pbl, nogKntoyaembln K TEPM-2000 Ko Bxogam «daTtumku t2 4...20 mA»
C NomolLblo Hopmupytowero npeobpasosaTena Temnepatypb! (HMT) ¢
BbIXOZHbIM TOKOBbIM CUTHasIOM 4-20 mA.

1.1. Nporpammupyemblit Tepmoperynatop TEPM-2000 (ganee
TEPM-2000) — 3T0 yHMBEpPCaNbHbIA Perynatop Temnepatypbl, npeaHa-
3HaYeHHbIN ANA aBTOMAaTUYECKOro ynpas/ieHnA CUCTEMaMU SN1EKTpUYe-
CKoro oborpesa, U3MepeHUs TeMMNepaTypHbIX NOKasaTenei AaTyMKoB,
M3MepeHus NnokasaTenei AaTYMKOB BOAbI, OCAZKOB U YNPABAEHUSA NPO-
ueccamm oborpesa (pasorpes, nogaepaHue TemnepaTypbl U apyrue)
no 3agaHHoOMy anropuTmy. MpermyLLEeCTBEHHO UCMOb3YETCA B COCTaBe
CUCTEM 3N1EKTPUYECKOTO 060rpeBa 3aluTbl OT aHTMOBeAEHEHNA KPOB-
JIM U OTKPBITbIX NJioLLaAen, NnpombliwieHHoro oborpesa Tpybonposo-
[0B ¥ pe3epByapoB U 1t0BbIX ApYyrMx CUCTEM 3NeKTpUYeckoro oborpesa
Pas/INYHOro Ha3HaYeHus.

TEPM-2000 ynpasnseT 060rpeBom ¢ NOMOLLbIO KOMMYyTaL MK Harpe-
BaTe/IbHbIX Kabenel Yepes BHELIHME KOHTAKTOPbI.

Tepmoperynatop TEPM-2000 nossonseT nogkntoyatb Lmbposble u
aHaNorosble AAaTYMKM TeMNeEpPaTypbl BO3A4yXa U TEMMEPATYpbl NOBEPX-
HOCTU, AATYMKM OCALKOB U BOAbI AN USMEPEHUA COOTBETCTBYHOLLMX
napameTpoB: TEMMEPATYPbl OKPYKatOLLEro Bo3ayxa, TemnepaTypbl no-



BepXHOCTN oborpesa, HanNunA aTMOCPepHbIX OCALKOB M TaNoW BOAbI B
BOAOCTOYHOM cUCTEMe.

AHanorosble AATYMKM TeMnepaTypbl MOTYT UCMO/Nb30BATHCA TO/b-
KO O/1f M3MepeHUa TemnepaTtypbl oborpeBaembix NOBEPXHOCTEN. ITH
[ATYMKM JOMKHbBI noakAtodaTbea K TEPM-2000 ¢ nomoLbio Hopmupy-
owmx npeobpasosateneli Temnepatypbl (HMAT) ¢ BbIXOAHBIM TOKOBbIM
curHanom 4-20 mA.

TEPM-2000 nossonseT BbibpaTb 1 U3 4 anroputmoB paboTbl B 3aBU-
CMMOCTM OT TUNa oborpeBaemMblx 0OBEKTOB.

Mpy HeobXxoANMMOCTU yAANEHHOTO YNpaBneHUA NPUBOPOM MOXKHO
noakntounTb TEPM-2000 K komnbtoTepy (MK) uepes nHtepoeric RS-485.
Cesa3b ¢ K ocywecTtensetca no npotokony MODBUS RTU.

1.2. NMpuobpetaa tepmoperynatop TEPM-2000:
® ybeanTecb B Ha/IMYMM LUTaMMa MarasvHa v 4aTbl NPOAAXKK B
HacToALem nacnopTe
e ybeanTecb B HaMUMM CBUAETENBCTBA O NPUEMKE B HacToA-
Lem nacrnopTe

1.3. B KOMNAEKT NOCTaBKU BXOAAT:
e perynatop Temnepatypbl TEPM-2000
® PYKOBOACTBO MO 3KCnayaTauum
® yrnakoBKa

Mpw TPAHCNOPTUPOBKE YCTPOMCTBA B YCNIOBUAX OTPULLATENBHBIX TEM-
nepatyp, nepes BKAOUYEHNEeM ero Heobxoanmo Bblgep:KaTb 6e3 Tapbl B
pabourx ycnoBumAX IKCnIyaTaLmm B TedeHne He meHee 3-x (Tpex) 4acos.

2. TEXHUHECKUE XAPAKTEPUCTUKAN

HomunHanbHOEe HanpsXXeHne NUTaHusA 220B+10%, 50Iy,
MoTpebnsemas MOLLHOCTb, He 6onee 10 Bt
MpeaenbHble NapaMeTpbl Harpysku 6A/~250B
(pene 1-4)

Konnyectso KaHanoB ynpasaeHus no4




I'Ipe,u,eanble napameTpbl CUrHaIbHbIX

o 3A/~250B
KonnuecTso nogxtouaembix Undposbix A0 5
[aTYMKOB TemnepaTypb

AHanorosbIx

(yepes HNT) no 4

MoAaepK1Baemble TUMbI MUKPOCXEM
LUMPOBbIX AaTYMKOB

DS1820, DS18B20, DS1822

WHTepdeic HNT ana nogrntoueHns
aHaNoroBbIX AaTYMKOB

TokoBas netna
4-20 mA

MapameTpbl BbIXoAa +5 B

0,1A/4,75-5,25B

MapameTpbl BbIxoda +24 B

0,1A/22,8-25,2B

Konunyectso noaxito4aembIx JaTYMKOB
0CagKkos

[o 2

Konmuectso noax/toHaeMblIx AaT4mKOB BoAb!

lMapone no ymon4aHuio 00000

no4

Temnepatypa sKkcnayatauum 0..+45°C
Tun KpenneHns B WKad DIN-peMK%’
9 moaynen
FabapuTHble pasmepsbl 160x96x62 mm
CTeneHb 3aLMTbl 060104KM 1P20
OTHOCKTENIbHAA BNAYKHOCTb BO3/yXa, o
85%
He 6onee
Macca, He 6onee 4501
WHTepdeic coegunHenus c MK RS-485
MpoTokon cssu ¢ MK Modbus RTU




FabapuTHbIV YepTéxxk TEPM-2000 npescTaBneH Ha PUCYHKE HUXKe
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PucyHok 3. Buo cHu3sy

BXOZ, CETEBOro HanNpAXeHUA NUTaHuA Tepmoperynatopa TEPM-
2000

2 | pa3bémbl 4NA NOAKAOYEHMA HAarpy3oK K KaHanam 1-4

pas3beém 414 NOAKNOYEHUA MHAMKATOPA OWMBKM (1amna, cBeTo-
anon)

pasbém A1 NOAK/IYEHUA UHAMKATOPA BK/IHOUYEHUSA OTTaMKM
4 | (namna, CBETOAMOA) — MCMOJb3YETCA TO/IbKO B peskume «Kpos-
na/nop»




pasbém pesne 7; MOXKET UCMOIb30BaTbCA A/17 KOMMYTaLUK nuTa-

5 | HWA gns [AaTYMKOB OCAZKOB — MCMNONL3YETCA TONIbKO B PEXUME
«Kposnsa/mop»

6 pa3beém NOAKNOYEHUA BHELIHEN KHOMKN AR PYYHOTO BKAKOYe-
HWA 1 BbIKNOYEHNA OTTalKK B pexknme «Kposna/gop»
pa3bém nogkntodeHus K MK no nHtepoeicy RS-485
3KpaH Ana otobparkeHusa uHGopmauum

9 CBETOAMOAHbIE UHAMKATOPbI BKAOYEHUA pene 1-4, oTTaliku u
KOMMYyTaL MU NMUTAHWUA ANA AAaTYNKOB OCAAKOB

10 | kHonka BJIEBO

11 | kHonka BBEPX

12 | kHonka BIMPABO

13 | HgmKaTop aBapumn

14 | kHonka MEHIO/OK

15 | KHonKa BbIXO/,

16 | kHonka BHU3

17 «0bLWKMii NpoBOAY» ANA NOACOEAMHEHWNA AAaTYMKOB TemMnepaTy-
pbl, 0OCaZKOB 1 BOAbI

18 | Bbixog, +5 B ana nuTaHua undpoBbIX 4aTYMKOB TeMnepaTypbl
pas3beMmbl AN1A NOAKAYEHUA LMPOBbLIX AAaTYMKOB TeEMMepa-

19 | Typbl Ha KaHanbl 1-4 (aatumkn 01-04) n undpoBoro AaTymKa
TemnepaTypbl Bo3ayxa A5

20 Bbixoa, +24 B gna nutaHua HMNT npu noaKAt04eHUN aHAN0roBbIX
[aTYMKOB TemnepaTypbl

21 pasbémbl ana nogkntoveHuna HMNT npu nogkntovyeHMM aHanoro-
BbIX AaTYMKOB TemMnepaTypbl Ha KaHanbl 1-4

22 | pa3bémbl ANA NOAKAOYEHUA AATYMKOB OCAKOB

23 | pa3bémbl oA NOAKAOYEHMA JATYMKOB BOAbI
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4. NMOPAOOK PABOTbI TEPM-2000

Tepmoperynatop TEPM-2000 npegHa3HayeH A5 YCTAHOBKM B LUKA-
¢y ynpasnenusa. Kopnyc TEPM-2000 moHTupyeTca Ha DIN-peiky. K
npubopy HeobXoaMMO NOACOEAUHUTL LMPPOBbIE U/UAK aHAIOroBbIE
AaTYMKM TemnepaTypbl, NPU HEOHXOAMMOCTU AATYMKM OCAZKOB U BOAbI,
HarpysKy, BHeLHWe MHAMKATOPHbIe NaMrbl, NPOBOAA NMUTAHMA.

NopknioueHe Bcex AATYMKOB, HaArpy3ok U MHAUKATOPOB K
TEPM-2000 chepyeT OCyLLeCTBAATb TO/IbKO NPU OTK/IOYEHHOM
@®  HanpAXXeHuu NuTaHuAa npubopa

[NA NCKNtoYeHMA UMNYNbCHBIX Nomex U cboeB B ero paboTe Heob6xo-
OVMO 3aLlyHTMPOBaTb 0OMOTKY nogkatoyaembix K TEPM-2000 KOHTaK-
TopoB RC-Lenblo No NpUBEeAEHHON HUKE CXeme:

K uensm ynpasnexus \ /
A1Q

Pe3ucTtop
Q © © 100 Om
KoHTakTop
© © © KonpeHcaTtop
Q@ A2 0,1MKk® X 4008

K uensm ynpasnexus / \

Mocne MoHTaXKa M KOMMYTaLUK NUTAIOLLMX, CUOBBIX U CUFHA/IbHBIX
uener HeobxoaAMMO Npom3BecTn HacTpoliku TEPM-2000, no KoTopbim
npubop byaeT B ganbHelwem paboTtaTb, B 3aBUCUMOCTU OT Tpebyemo-
ro pexvma pabotbl.

KpaH npubopa ocHaLLEH NOCTOAHHO BKAOYEHHOM NOACBETKOM: Npu
nepBOM 3amnycke TePMOpPEryIaTopa U Npu HaxaTum Ntoboit KHOMKKU Ha
IMLEBOW NaHeIn NOACBETKA FOPUT MaKCMMasIbHO APKO B TEYEHWeE Npu-

11



mepHo 30 ceKyHA, a 3aTem SIPKOCTb MOACBETKM CHUMKAETCA A0 MUHU-
Ma/IbHOTO YPOBHS.

Bca pabouas nHdopmauma B npouecce 3KcnayaTauuu npubopa —
MEHIO HAaCTPOEK M OCHOBHble OKHa BbIOPaHHbLIX PEXMMOB — OTObpa-
»KaeTca Ha 3KkpaHe TEPM-2000, [ONOAHUTENbHO WCMOb3YKOTCA CBe-
ToAMOAHbIE UHAMKATOPbI (N03. 9 Ha pwuc. 2). YnpasaeHue npnbopom
NPOUCXOAMUT C MOMOLLLbIO KNaBUATYPbl HA INLLEBOW MAHENN UM YOANEH-
HO ¢ nomoupsto MK no npotokony MODBUS RTU.

4.1. Neps.biii 3anyck TEPM-2000

Mocne BKAOYEHUA TEPMOPEryATOPA BKIOYAETCA MOACBETKA IKpa-
Ha M Ha HEM NPUMEPHO Ha 3 CeKyHAbl MOABNAETCA NMPUBETCTBEHHOE
cooblieHne, a 3aTeM NpuMbOP NEPEXoamUT B YCTAHOB/IEHHbIN pabounii
pexum.

TEPM-2000 nocTaBnaeTca ¢ npeayCcTaHOBAEHHbIM PEXUMOM PaboTbl

«t JaTyMKoB». B 3TOM pemme HUKaKMe MHAMKATOPHbIe CBETOAMOAbI
(no3. 9 1 13 Ha puC.2) He ropAT, BCe HArpy3KM BbIKNOYEHbI, HA SKpaHe
0TOBPAKAOTCA TO/IbKO 3HAYEHWUA OT NOAK/OUEHHbIX AAaTYMKOB TeMMe-
paTypbl.

4.2. CTpyKTypa AaHHbIX Ha 9KpaHe TEPM-2000

OTob6parkaemMble Ha IKpaHe TePMOPErynATopa AaHHble pasgenatoTca
Ha 2 CeKLUMU: YCTaHOBNEHHbIN peXMM paboTbl U MeHH0 HaCTPOEK.

4.2.1. OKHa YCTaHOB/IEHHOTO peXXuma paboTbl

MpY aKTMBALMM KaKoro-nMbo perkmMma Ha 3KpaHe oTobparkatoTtca
OKHa co Bcel HeobxogMmon MHpopmaumen ana BbIbpaHHOTO pexxnma
paboTbl: U3MepeHHbIE, BbIYMCNEHHbIE U NPeAyCTaHOB/IEHHbIE Napame-
Tpbl. HaBurauma mexay sTMMM OKHaMU OCYLLECTBAAETCA TO/IbKO KHONM-
Kamu BBEPX 1 BHMU3. HaBurauma umkamMyeckaa — npu HaxKaTum KHOMKK
BHW3 Ha nocnegHem OKHe NPOMCXOAMT nepexos Ha NepBoe OKHO, aHa-
NIOTMYHO M NPU HaXaTun KHonku BBEPX Ha nepsBom OKHe npoucxogut
nepexoz, K nocnefHeMy OKHY — Ha PUCYHKe 4 npuBeaeHbl NpUMepbl ne-
pexofoB MeXAy OKHamu B pexknmax Tpyba u Taimep.

Mpu HakaTuu KHonkM MEHKO/OK npoucxoauT BXo4 B OCHOBHOE
MeHto HacTpoek npubopa.

12



A BBEPX A BBEPX
v l v
Kauan1: +3..+5°C PEXXUM TAUMEP
Kanan2: +10... +15°C [o oTkn. pene, MUH
Kanan3: +180 ... +190 °C K1: 099:21 K2:i===
Kanan4: +8 ... +9 °C K3: 024:51 Ké4: ---
BHM3 V \L A BBEPX BHU3 V l/ T/\ BBEPX
Kawan1 t: X PEXWM TAUMEP
Kanan2 t: +25.6 °C Mepuoa, MUHYT
Kanan3 t: +50.2 °C H P1:199 P2: 50
Kanan4 t: X P3: 50 P4: 0
L A |
BHU3 V BHU3 V A BBEPX
PEXXUM TAUMEP
PucyHoOK 4. [Tepexodbi mexoy Koadhdh. 3anonHeHus
UHGOPMAYUOHHBIMU OKHAMU K1: 50% K2: 0%
8 pexcumax Tpyba (cnesa) L sl
o L | A
u Tatimep (cnpasa) BHU3 V

4.2.2. OKHa MeHIo HacTpoeK
Mpu HaxaTumn KHonkn MEHIO/OK Ha 3KkpaHe npoucxoamuT nepexoa,
N3 CEeKLMW YCTAHOBNEHHOTO pexkuma paboTbl B MeHto HacTpoek, ras-
Hoe OKHO MeHIo MoKasaHo Ha pUCyHKe 5.

HACTPOUKA
» Bepcus MO
Maponb 4...20 MA
Pexum MODBUS

PucyHok 5. nasHoe

meHo TEPM-2000

Hasuraumsa B [lnaBHOM MeHI0 ocyLLecTBaAeTca KHonkamu BBEPX n BHU3
— MNPV 3TOM NEPEMELLAETCA CTPEOYHbIN YKa3aTe/lb Ha BbIOPaHHbIV MYHKT
[nasHoro meHto. Mpu HaxkaTMm Ha KHomKy MEHIO/OK npoucxoamt exosa 8
BbIGPaHHBIN NYHKT [NaBHOrO MeH0, @ MPY HaxKaTUM KHonku BbIXOA, npo-
ncxoamT BO3BPaT M3 [1aBHOrO MeHIo B cekumto Paboyero pexrma Ha To

OKHO, 13 KOTOPOTO Obl/1 COBEPLIEH BXOA, B [NaBHOE MeHHO.
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B MeHio TEPM-2000 MOXKHO BbINOJIHUTb CNeAyoLWUe HACTPOMKK:

Y3HaTb TEKYLLYIO BEPCUIO MPOLLIMBKU Npubopa — Bepcuto MO

YcTaHOBUTb Naponb U3 5 uudp — naponb no ymonyaHuo 00000

BbibpaTb pabounit peMm M yCTaHOBUTb Heobxogumble ana
Hero napameTpbl U 3HaYEHUs

Hactpoutb HIMT anAa aHanorosbix AaTYMKOB B 3aBUCMMOCTU OT
MUHUMaNbHOro (4 MA) 1 MakcumanbHoro (20 mA) TOKOBOTO CUT-
Hana

YcTaHOBUTbL NapameTpbl €¢BA3K ¢ MK no npotokony MODBUS: Ha-
3HaAYUTb afpec YCTPOICTBA U CKOPOCTb OBMeHa AaHHbIMMU.

MopAgoK YCTAaHOBKM CUCTEMHOTO A3blKa YKa3aH B rnaBe 5, AeicTeus
Nno CMeHe Naposa NpMBeAEHbI B INaBe 6, HACTPOMKN PeXKMMOB PaboTbl
onucaHbl B rnaBe 7, HacTpolika HIMT — B rnase 8, cBsizu ¢ K no MODBUS
— Brnase 9.

4.2.3. Bxopg B [naBHOe meHI0
Ha pucyHKe 6 nokasaH npumep Bxofa B [1aBHOe MEHIO U3 2-r0 OKHa
YCTaHOBNIEHHOTO pexXnuma «t aTYNKOBY»:

\/ | BBEPX 1-1ctp. pexuma «t parumkos»

LUN®POBbIE OATHYMKW TEMI.
1: X 2: +26.1 °C
3:429.7°C 4: X

5: +19.3 °C

BHW3 l/ BBEPX

OATYUKW TEMIN. 4-20 MA | MEHKO/OK HACTPOWKA
—=| » Bepcusa NO
1:+202.0°C  2: #137.9°C |<———| TMNaponb 4...20 mA
X 4:+44.5°C | BbIXO[] Pexum MODBUS

BHM3 / \ 2-51 CTp. pexuma «t AaT4mMKoB»

PucyHoK 6. Bbixo0 8 [nasHoe MeHto U3 cekyuu paboye2o pexcuma
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5. MPOCMOTP BEPCUU O
TEPMOPEIYJTATOPA TEPM-2000

[Ons npocmoTpa Bepcum MO Tepmoperynatopa He TpebyeTcs BBOAUTb
naposib. Y3HaTb TeKyLyto Bepcuto 10 MOXKHO MO cieaytoLLel cxeme:

HACTPOWKA MEHKO/OK BEPCUA NO
» Bepcus MO —>
Maponb 4.20 MA |<— 2.01
Pexxum MODBUS BbIXOO

6. CMEHA MAPOJ14

[OnA UCKNOYEHNA HeCaHKLMOHMPOBAHHOIO A0CTYyMNa MOCTOPOHHUX
nny, K TEPM-2000 ero meHto opraHM3oBaHO Taknum 0b6pasom, 4tobbl go-
CTYN KO BCEM KPUTUYECKM BaXKHbIM HAaCTPOMKaM OCYLLECTBAAICA TONbKO
nocne BBoAa napons.

Maponb coctout M3 5 undp, no ymonyaHuto — 00000. M3ameHeHune
napona NPoOUCXOAUT NO caeaytoLel cxeme:

e HACTPOMKA
» Bepcua MNO YcmaroeneH Hoebiil naponb 12345
R Naponb 4..20 MA
Pexum MODBUS
iBHm BbIXOA
HACTPOVKA
Bepcus MO MEHIO/OK YCTAHOBKA MAPONISA
#» Mapons 4..20 MA Maponb ycraHoBneH
Pexum MODBUS Crapbiii 00000
BeensH HoBbin 12345
CrapLa) /7 Ecnv cTapsiit napons
YCTAHOBKA NAPONSA 1:::;‘:‘ YCTAHOBKA MAPONS 8BEAEH NPABINbHO
BbIXO
A Crapeii 00000 Crapuin 00000 | MEHIO/OK
HoBbint 00000 HoBbt 12345 Ecnm crapuiit napons
- BBEAEH HENPABUNLHO
Ha aToif CTpaHuue ByayT MuraTh sHakoMecTa
Bbi6op HYXHOTO 3HaKoMecTa ocyluecTansercs YCTAHOBKA NAPONA
kHonkamu BMPABO v BIIEBO (npokpyTka uMknuyeckas HesepH. cTap. napons
crpaea Haneso u cnesa Hanpaso). Beoa HyxHoM UMpPLI BbIXOA Crapbiii 99999
B HoBbi 12345
BBEPX (0...9-0...9 u T.A.) u BHA3 (0-9...0-9..0u T.A.)
BbIXOO

IMpu so3epame 6e3 Haxamus kHonku MEHKO/OK Hoesitl napons
He ycmaHaenueaemcs

Hoesliil napons He ycmaroeneH, delicmeyem cmapbiil Naposns
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Ecnu Ha o6orpeBaemMom 06beKTe HET HEOBXOAMMOCTH 3aLLm- )
LWATb TEPMOPErynsTOp OT BMELUATE/IbCTBA NMOCTOPOHHUX NUL,
TO ANnA yaob6cTBa NoNb3oBaHUA NPUBOPOM He peKoMeHAayeTcA
MEHATb NapoJib MO YMOIHAHUIO — NPU BXOAE BO BCE HACTPOM-
KU Ha CTpaHULe BBOAa NapoasA aBTOMaTUYECKM NOACTaBAAETCA
00000, To ecTb Mapo/ib NO YMO/YaHUIO, MOITOMY ANA BXOAA
B Nto60e MeHI0 HaCTPOoeK He NMPUAETCA KaXKAablii pa3 BBOAUTb
naposb, a OCTaTOYHO HaXaTb Ha KHonky MEHIO/OK ans noa-
\__ TBEPXXAEHUA NaponA Mo yMoN4aHUIo )

ry—

6.1. BBog naponsa Ana UsMeHeHUA cyKebHbIX AaHHbIX

Ha pucyHKe 7 nokasaH npMmep BBOAA Napo/A NpW BXOAE Ha CTPaHK-
Ly Bbibopa pexknma pabotbl TEPM-2000. AHanornyHbim obpasom Tpe-
6yeTcA BBOAUTb Napo/b Npu USMEHEHUW APYTUX CAYKEeOHbIX HAacTpoeK
— Kanmbposke HMT u HacTpoiike MODBUS.

BbIXOA |
PEXWUMbI

» Tpy6a Tpy6a+

Kpoens/nop Tanmep

t patuvkoB  3aaepKKu
HACTPOVKA MEHIO/OK BBEAWTE NAPONb / Ecnu napons BBeAEH NpasinbHO
Bepcua MO —
Maponk 4.20MA |<— 00000 MEHIO/OK
» Pexum MODBUS | BbIXOfn \ ECA Napons BBEASH HENPaBHNLHO

BBEOWTE MAPOJb

Ha aT0if CTpanuue GyAyT MUraTb 3HaKoMecTa.
BbIGOP HyXHOMO 3HAKOMECTa OCYILECTBNAETCR
konkamu BIMPABO v BIIEBO (npokpyTka uuknuueckas 98765
CrpaBa Haneso  criesa HaNPago). BBOR HYXHOM UMcDPbI o
B KHONKaMu Heaepnhm naponb
BBEPX (0...9-0..9 M T.2.) v BH3 (0-9..0-9..0 u 1.2.)
BbIXOD |

PucyHok 7. [pumep nepexoda u3 [n1a8H020 MEHIO HA CMPAHUYY 8b160-
pa pexcuma pabomel 8 3a8UCUMOCMU OM MPABUALHOCMU 88004 APONA

7. PEXXUMbI PABOTbI TEPM-2000

TEPM-2000 no3BonfeT noagepuBaTb Temnepatypy He3aBUCUMMO
B KaXKaoM 30He oborpesa B COOTBETCTBUM C BbIBPaHHbIM airOPUTMOM
pabotbl npubopa. Bcero AocTynHbl 5 pexkumos paboTbi:
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«Tpyba» — nogaeprkaHue 3a4aHHOM TemnepaTypbl oborpesae-
MOro o6beKkta OT MMHMMaNbHOM tmin 40 MaKCcMManbHOM tmax.
[na Kaxpgoro KaHana oborpesa 1-4 HEO6XOAMMO MOAKNOYUTD
CBOM LMGPOBOWN UM aHANOTOBbIN AaTuuK (Yepes HIMT) 1-4

«Tpyba+» — nopLepskaHue 3afaHHOW TemnepaTypbl oborpe-
BaemMoro o6beKTa B 3aBMCMMOCTM OT TEKyLleWl TemnepaTypbl
BO34yXa tBO34, M YCTAHOBNEHHbIX 3HAYEHUIN MUHUMANbHON U
MaKCMManbHOM TemnepaTyp ANA 3Toro obbeKkTa. B aTom pexu-
Me HeobxoanM LMdGPOoBO AaTYMK TEMNEPATYpPbl OKpPYXKatoLLero
BO34yxa [15, TaKXKe BO3MOXHO MOAK/IOYEHUE LUDPOBBIX UK
QHA/I0roBbIX AATYMKOB TEMMEPATYPbI K KaHanam 1-4

«KpoBns/mop» — aBTOMATUYECKU peryavpyemblii  31eKTpo-
o60rpeB AN 31eMEeHTOB KPOBJ/IY, KPbILL U T.M., @ TAK}Ke y4acTKOB
3eMJI1 nepes 34aHUAMU U COOPYXKEHUAMM TUMA BXOAHbIX rpynn
W T.N., NPUMEHAEMbIN ANA NpeaoTBpaLieHns o6pa3oBaHun Ha-
neay Ha aTUX obbeKTax. B aTom pexvme 06a3aTeIbHO LOMKEH
MCNob30BaThCA UMGPOBOM AaTUMK TEMNEPATYPbl OKpYatoLe-
ro Bosayxa [15, a TakKe 419 SIKOHOMUM IEKTPOIHEPTUU HACTO-
ATeNbHO PEeKOMEeHAYeTcs NoAKAtoYaTh 1 Mam 2 4aTumKa ocasKkos
1 AATYMKU BOAbI HA UCMOb3yemble KaHanbl 1-4

«Talimep» — PeKMM ynpaBaeHUs HarpeBom 6e3 AaTYUKOB TeM-
nepaTtypbl No BBeAEHHOMY NMeproay KOMMyTaLun 1 Koadduum-
€HTY MOLLHOCTM A/19 KaXKAOro KaHasia. B 3Tom pexxrnme He HyXK-
Hbl HW JaTYMKM TeMNepaTypbl, HA AaTYMKM OCALKOB U BOAbI

«t [aTuMKOB» — OTOBpAKeHUe TemnepaTypbl CO BCex LudbpoBbIX 1
aHaoroBbIX JAaTYMKOB TEMMNEPATYPbI, MOAKMOUEHHBIX K Mpubopy

«3afeprKKMU» — 3TO MYHKT YCTAHOBKWM 3aZeprKeK BKAKOYEHMUA U
BbIK/IIOYEHNA pene He3aBUCMMO A/1A KaXKaoro U3 4 KaHanos. 3a-
AepxKn paboTaloT B peskumax «Tpyba», «Tpyba+» n «Kposns/
Jop». MoapobHee 0 HacTPOMKe U MPUMEHEHUMN 3aLEPHKEK CM.
n.7.6.

17




7.1. Pexkum «Tpyba»

[ns ncnonb3oBaHusa pexnma «Tpyba» HEOOXOAMMO NOAKMOUUTL K
TEPM-2000 a0 4 undposbix (41-04) uan aHanoroBbIX AAaTYMKOB TEM-
nepaTypbl (yepes HMT), Ao 4 Harpy3ok (Pene 1-4), a Takke UHAMKATOP-
HYIO Namny aBapum AaTYMKOB TEMNEPATypbl B COOTBETCTBUM CO CXEMOW
Ha pUCYHKe 8.

uMdpoBOro n aHaN0roBOro gatumMka Temnepatypbl (uepes HMT
) u uHtepdelic 4...20 mA) npuopUTeT U3MEPEHUA TemnepaTypbl
OTAAETCA aHa/I0rOBOMY AATYUKY

' Mpwn oaHOBPEeMEeHHOM NOAKNAIOYEHUWN Ha OAMH U TOT XKe KaHan

L | N | Cetb ~220B

KM1-KM4 - cunoBble KOHTaKTopb!

SF1
I:Tj ETj I:Tj I:Tj HL1 ans kaHanos 1-4
KM1]{KM2] | KM3 K4 HL1 - namnoBbIit UHauKaTop aBapuu
[

AATYNKOB TemnepaTypbl
JHRER I

[ I [ I I I [ [ T
Cetb|Pene|Pene|Pene Pene Pe5ne Pesne Pene| |Bxoa L[B[A
~220( 1 2 3 4 |owne.|otTaii. 7 3am. RS-485

o o Aaty.

LudpoBbie aaTumnkm t' Aatumknm t° 4...20 mA ocan, Ina-rq. BoAbI
+5 B A1[A2ln3nalps] 0B | [241][2[3[4]0B [0B | |oBlo1jo2oB|B1B2[B3[B4|0B

| I I T T T T T T 1T [ T

opaHxXeBblit @ cepbii
+5| D |GND

[atunk Temnepartypbl
nosepxHocTn ST22

Ao 4 wr. (A1-04)

@ Genbin

AHanoroBbIi AaTYnK TEMNEpaTypbl NOBEPXHOCTU

(Tepmonpeo6pasoBatenb
conpotueneHus Pt100 u T.n.) AO 4 WT.

HNT - Hopmupytowwmii npeobpazosaTtens
Temneparypbl

PucyHok 8. Cxema nodknoveHus TEPM-2000 e pexcume «Tpyba»

18



7.1.1. Nopsaaok paboTbl pexkuma «Tpyba»

Tepmoperynatop TEPM-2000 nogaeprkmBaeT TemnepaTypy Ha Bcex 4
KaHanax He3aBMCMMO B COOTBETCTBUM C YCTAHOBIEHHbIMU 1A HUX 3Ha-
YeHmammnt  mt B npegenaxort Aot i KaK TOJbKO M3MepeHHas
TemnepaTypa Ha KaKOM-TO KaHasie OnycTUTCA HUXe tmin, A4 3TOoro Ka-
Hana BKNOYMTCA HArpes, KOTOPbIM ByaeT NPoaoaKaTbCA, NOKa Temre-
paTtypa o6orpesaemoro o6beKkTa He AOCTUTHET t_, 3aTem Harpes npe-
KpaTUTCA, NMOKa TemnepaTtypa He ynagér Ao t ., MOTOM Harpes onATb
BKJIIOUYUTCA U TaK panee.

PasHuua mexayt —umt  —3T0 TemnepaTypHbIi ructepesuc. Muhu-
MasibHbIN rucTepesnc paseH 1°C — B pexkxnume «Tpyba» Henb3A ycTaHo-
BuTb t >t . [lycTb, HaNnpumep, ANA KaHana 2 yCTaHOB/IEHO

min max

t,.=179Cnt  =+129C, Torga Ha 2 KaHane byaeT noaLepsKnBaTbCa

mi

TemnepaTypa B COOTBETCTBUM C KPUBOW Ha NPUBELEHHOM HUKe rpaduKe:

min’
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7.1.2. Hactpoiika u akTMBauma pexuma «Tpyba»
CxeMa HacTpoku pexkunma «Tpyba» nokasaHa Ha pUcyHKe 9, HaumMHasnA
CO CTpaHMUpbI BbIBOpa pexknma pabotbl (cm. puc. 7 u3 n. 6.1.). Hasurauma B
OoKHe «PEXMMbI» ocywectsnaetca kHonkamu BMPABO v BJIEBO.

Ha cTpaHuuax HacTpoek GyayT MuraTh 3HakomecTa.
BbiGop HYXHOro 3HaKoMecTa OCyLLeCTBNAETCA
kHonkamu BMPABO 1 BNIEBO (npokpyTka LuMknuyeckas
cnpaea Haneeo W cneea Hanpaso). BBog HyxXHON Lndpb!
B 3HAKOMECTO WM YCTaHOBKA 3HAKOB + U - OCYLLECTBNSETCA
umMknuyeckn kHonkamm BBEPX (0...9-0...9 unu +/-nt.a.) n

KaHan 1: +003...+005 °C
KaHan 2: +009...+010 °C

) MEHIO/OK

R TPYEAN

KUMbI MEHIO/OK * TPYBA * MEHI/OK ST PYEAT
» Tpy6a Tpyba+ |[———> -
K Taimep » Hacrpoiika <————| kaHan 1: +003...+005 °C
t patunkos BbIXoA Ak Th BbIXOA | kaman 2: +009...+010 °C
! |, MEHIO/OK
B YDA
YcTaHoBneHo Ecnu wer

oumbok
88002

BHM3 (0-9...0-9...0 nnn +/-n 1.4.) TSRS A BbIXOa
| kauan 4: -005...-002 °C
\L MEHIO/OK
S TPYBAT Y —

YcraHosneHo
kaHan 3: +135...+150 °C
KaHan 4: -005...-002 °C

sbixon | |, MEHIOIOK

owmBok
s80na

Ha nocrieqiHel CTpaHuLe YCTaHOBKa 3HaYEHMit BbIXOM R bATE
Bkn v BbIKn OCYyLLECTBNAETCS LMKIMYECKN pene K5
BBEPX v BHW3; Hasurauus mexay AT1-AT4 ® OT1:Bkn  [T2: Bkn
NPOMCXOAUT LMKNMuecky kHonkamu BIIPABO 1 BIEBO AT3: Bkn _ AT4: Bkn
| MEHIO/OK

PucyHok 9. Hacmpolika pexcuma « Tpyba»

Ecnun ans kakoro-HMbyab KaHana 3HauYeHUA TemnepaTypbl BBEAEHbI C
owmnbKon, ToecTbt >t ,t  MAMt  BbIXOAAT 3a Npeae/ibHble 3Ha-
min max’ min max

YyeHus (cm. Tabaunuy 1), To Npu HaxkaTMM KHonknu MEHIKO/OK He 6yaeT
COBEPLUEH Mepexos Ha CaeayloLyto CTpaHuly, byaeT nokasaHo npeay-
npexaeHne o6 ownbKe M B CTPOKe C OWMBKON cnpaBa oTobpasutca
BOCK/IMLLATENbHbIN 3HAK, NPU 3TOM BBEAEHHbIE AaHHble He ByayT 3anu-
caHbl B NamaATb npubopa:

* TPYBA * =
Owmnbka

kaHan 1: +004...+004 °C !

kaHan 2: =109...+710 °C !

TPYBA *
Owwnbka
kaHan 3: +025...+024 °C !
kaHan 4: +010...+015 °C

20



Ha nocnegHel cTpaHuue HacTpoiku «ABapuiiHoe pene K5» MoXHO
BbIOPATb, BKAOYATb N UHAMKALMIO aBapUM NPU OBHAPYKEHUN OWNBKK
Ha INHUK AAaTYMKOB TemnepaTypbl. OWwmnbKa AaTyMKa Ha KaHane onpe-
AenaeTca TakXkKe B C/lydae OTCYTCTBUA U LMPPOBOro M aHa0roBOro AaT-
YMKA Ha 3TOM KaHane. [1oaTomy, Hanpumep, ecan UCNOJb3yeTCcA TObKO
2 KaHana—1wu 2, —a KaHanbl 3 U 4 He NCNONb3YIOTCA U K HUM He MOACO-
e[MHEHO HMKaKOoro AaTymMKa TemnepaTtypbl, To 414 3 u 4 KaHana cnegy-
eT OTK/IYUTb UHAMKALMIO OLUMOKM AaTYMKa, YCTAaHOBMB 3HaYeHus OT3
1 OT4 B nonoskeHue «Bbikn», 4Tobbl MPMOOP MOr MOKasbiBaTb TO/IbKO
OLWMBKM Ha UCnonb3yemblx KaHanax. Ha puc. 10 npvBegeHa cxema aK-
TUBALMKY pexkmnma «Tpyba»:

PEXXUMbI MEHIO/OK * TPYBA *
» Tpy6a Tpy6a+ |—=
Kpoens/gop Tavimep |<————| ® HacTtpoiika
t patumkoe 3apepxim | BbIXOA AKTUBMpOBaThL
BBEPX/BHWN3
* TPYBA *
BbIXO[]
HacTpoika
» AKTUBMpPOBaTb
MEHIO/OK
—

Kanani: +3...+5°C
Kanan2: +10 ... +15°C BBEPX
Kanan3: +180 ... +190 °C
Kanan4: +8 ... +9 °C

BHW3 \L BBEPX

Kanant t: X

Kanan2 t: +25.6 °C
Kanan3 t: +50.2 °C H
Kanan4 t: X

L A |

BHWU3

PucyHok 10. Akmusayus pexcuma «Tpyba»
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Tabnuya 1. MpedycmaHossieHHble napamempsl pexcuma «Tpybax» u
0uanasoH ux pezynuposox

+3 +3 +3

t .. 2C, npeaycr. +3
Avanasont , eC -100...+699 | -100...+699 | -100...+699 -100...+699

t . 2C, npeaycr. +5 +5 +5 +5

fAvanasont_,°C -99..4700 | -99..+700 | -99..+700 -99...+700

CurHan aBapum,
npeaycr.

Bkn Bkn Bkn Bkn

7.1.3. UHpopmauma Ha 3KpaHe U MHAMKaLUA B pexkume «Tpyba»

Pabouyana nHbopmaLms B 3TOM pexkume oTobparkaeTtca B 2 OKHax. B
nepBOM OKHe MOKa3blBatOTCA BBEAEHHbIE 3HAaYeHMA TemnepaTtyp tmin u
tmax Ana KaXk[oro KaHana, a BO BTOPOM OKHe — M3MepPeHHOoe 3Ha4yeHne
TeMMNepaTypbl Ha KaXKA0M KaHasle 1 COCTOsIHME pene:

® C/IM BMECTO TEMMEepaTypbl CTOUT 3HaK X, TO AaT4YMK TemnepaTypbl
Ha KaHajie UAKn OTCYTCTBYET, MW BbIAAET OLIMOKY;

® eC/Iv PAAOM CO 3HaYEHMEM M3MePEHHON TeMnepaTypbl Ha KaHane
noABuACA CMMBON H —3TO 03HAYaeT, YTo Harpes BKAOYEH. Ecamn cumBso-
Na H HeT, To HarpeB BbIKNIOYEH.

Ha nvuesoi naHenu npnubopa B Cy4yae BKAOYEHWA Harpesa Ha Ka-
KOM-NM60 KaHane 3aropaeTca COOTBETCTBYOWMIA cBeToamos Pene 1-4,

Ecnu pna Kakoro-nmbo KaHana obHapy»KeHa owmnbKa AaTymKa U oHa
BKNIOYEHA B OKHe HacTpoeK «ABapuiiHoe pene K5», To Ha ivueBoi na-
HesIM 3aropuTCcA CBETOAMOL OWMBKM (Ccm. nos. 13 Ha puc.2).

7.2. Pexkum «Tpy6a+»

ITOM pesKMM MO3BOAISIET YNPABAATL 06OrPeBOM HE3aBUCMMO MO Ka-
XOA0MY U3 4 KaHanos npu HaIM4YUM TONbKO OAHOro AaT4YUKa Temnepa-
Typbl — Aatumnka t° Bosayxa A5 (cm. nos. 19 Ha puc.3). TakKe BO3MOXKHO
NoAKOYEHNE Ha KaHanbl 1-4 1 apyrux AaT4yMKOB, KaK UMPPOBbLIX, TaK
1 aHanorosbix Yepes HIMT. Cxema nogkntoveHma TEPM-2000 B pexume
«Tpyba+» npuBeaeHa Ha pucyHke 11.
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L [ N | Cetb ~220B

KM1-KM4 - cunoBble KOHTaKTOpbI

SF1
Hj ET:I ETj ET:‘ HL1 Ans kaHanos 1-4
KM1]{KM2]| KM3 Km4 HL1 - namnoBbIin MHaUKaTop aBapuu
I

[laT4MKOB TeMNEepaTypbI

I I I [ I I I [T
Cetb|Pene|Pene|Pene Pene Pesne Pesne Pene| |(Bxop L]B[A
~220| 1 2 3 4 | own6.|orrait, 7 3aMm. RS-485

TEPM-2000
o o Aaty,

LUudposbie aaTumkm t Oatuuku t° 4...20 MA ocan, [Oarty. Boab!
+5 B |A1[A2[a3ln4lns] 0B | [24[1][2[3[4]0B [0B | [0B|o1o2/oB|B1[B2[B3[B4|0B

LT T T TTTT I I I I

3
Ans r}!ﬁ%?onnb‘x:
opanxessii(D) [ +5 D H | [4.20mA}f---eomrheee
cepsit @] D |GND|
Genwii (3) |GND) AHarIOroBbIit AAT4WK TeMNepaTypbl NOBEPXHOCTU
(Tepmonpeobpasosartens
ﬂ:;:s;;:&:ng%%bl u:m;,:g-?;ga_%%bl conpotueneHus Pt100 uTn.) AO 4 WT.
A0 4 wr. (A1-A4) HIT - Hopmupyiowwmi npeobpasosarent

Temneparypbl

PucyHok 11. Cxema nodksnroyeHus TEPM-2000 e pexcume «Tpyba+»

uMdpoOBOro M aHaNIOroBoOro AaT4MKa Temneparypsbl (uepes HNT
n uHtepdeiic 4...20 mA) npuopumem usmepeHus memnepamy-
pbl omAaémca aHan02080My 0AMYUKY

' an OogHOBPEeMEHHOM NOAKNHYEHUU HAa OAUH U TOT Ke KaHan
e

7.2.1. Mopapok paboTbl pexkuma «Tpy6a+»

B aTOM pexkume 06:A3aTeNIbHO A0/1KEH ObITb YCTAHOB/EH OTAENbHbIN
undpoBoI AaTuMK t° Bo3ayxa Ha Bxog 5 (cm. puc. 11).

Mpw Hanvuumn patyumka t° Bosgyxa Ha Bxoge [5 Ana Tex KaHanos
1-4, K KOTOPbIM He MOAKAOYEH AATYMK t° MOBEPXHOCTM, Harpes byaer
NPOUCXOAUTb MO BblMMCNEHHOMY KO3dULMEHTY 3anonHeHusa (Koaod.
MOLLHOCTM) B COOTBETCTBMM C BEPXHUM rPaduKOM Ha puUcyHKe 12. dToT
K03¢d. MOLLHOCTM onpeaenseT BpeMaA BKAIOYEHUA U OTK/IOUYEHNA Harpe-
Ba ANA onpenenéHHOro KaHaia OTHOCUTE/IbHO YCTaHOB/IEHHOTO LKA
pene B MUHyTax — nepuoaa paboTbl pene ANA KaxKaoro KaHana
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Koad. moLH., %

100
Ha kaHane N HeT
fatuuka t° (1-4), nnm Harpes
[atyuK t° ectb, HO BKITIOYEH
ans kanana N 3agaH
anropuT™ OTPAHNYEHI | |Koadh MoLLH.

MepemeHHbI kK03, MOLUH.,
3asucAWmM OoT T BO3A. MUH.,
T 1ex. n T BbIKN.

Harpes
OTKIMIOYEH

EcTb gatunk =100%

Koadp. .= 0%
t° Bosa. [15 (T Tek.) 03ch. MOLWH o

-15 0 +15  +20 T, °C

T BO3A. MUH. T Tex. Tekn. TBbIKn.
Koad. moLuH., %
100,
Ha kanane N ectb
fAatuvk t° (1-4) v 3apaH
anropuT™M noaAepKaHus Harpes BKio4&H Harpes
Mokasarus damyuka OTKIMOYEH
t°8030. 15 (T mek.) u Koadp. mowH. = 100%
3Haverue T 8030. MUH. Koadp. mowH. = 0%
Hey | : :
-15 0 +15  +20 T, °C
T B03a. MUH. T Tek. Tekn. T Bblkn.

PucyHok 12. Anzopumm pabomel Haepesa HA MPOU3801bHOM KAHA-
ne N (om 1 0o 4) 8 3a8ucumocmu om HAAUYUA HA 3MOM KaHasae dam-
YuKa t° nosepxHocmu

Mpu noaxkntoyeHnn LI,I/I(prBbIX NN aHaNoroBbIX AaTYHUKOB t° Ha Ka-
Hanbl 1-4 BO3MOXHbI 2 aJiropuTMma pa60TbI Ka*ao0ro KaHana: nogaep-
aHue n orpaHu4eHue.

NOALEPXAHUE — ecau 3TOT aroputm BbibpaH A/ K/n KaHanos
1-4 1 K 3TUM KaHa/lam NOAK/OYEHbI UMPPOBbIE UM aHANOroBbIe AaT-
YMKM t°, TO HE3ABMCUMO OT HaNNYMA AaTumnKa t° Bosayxa [5 ana sTux Ka-
HanoB pexum «Tpyba+» npeobpasyeTcsa B pexxum «Tpyba»: AnanasoH
TemnepaTtyp 6yaeT oT T BKA. A0 T BbIKA. BHE 3aBUCMMOCTM OT T BO3A.
MWH. U NOKa3aHWi gaTtumnka 15 — cM. HUXKHUI rpadunk Ha pucyHKe 12.

OFPAHUYEHME — ecnv 3TOT anroputm BblbGpaH AN K/N KaHanos u
K 3TUM KaHanam NoaK/toveHbl LMdpoBble MK aHaNoroBble AaT4mKK t°,
TO NPV HaNUuUM gaTumka t° Bosayxa [15 Harpes Ha 3TUX KaHanax byaer
NPOUCXOAUTL MO BbIYUCAEHHOMY KO3DOULMEHTY 3anonHeHua (Koad.
MOLLHOCTM) B COOTBETCTBUM C BEPXHUM rpaduKom Ha pucyHKe 12, HO
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C YYETOM OrpaHWYeHWs MaKCUMANbHOM TemnepaTypbl A8 KaxKAoro
KaHana ot T BKA. 8o T BbIKA. Mpu NpeBbileHUN HA Nt06OM U3 KaHa-
NI0B TemnepaTypbl, paBHOW T BbIK/., HAarpeB NpeKpaLLaeTca 4o Tex nop,
noka oborpesaemas NMOBEPXHOCTb He OCTbIHET HUMKe 3HayeHus T BKA.,
BHE 3aBMCMMOCTM OT TeKyLLero KoapduLumeHTa MOLLHOCTH.

Mpumep 8blYucaeHUA Ko3gh. mouHocmu (P) 04 kaHana N npu Hanu-
Yuu damyuKa t° 8o3dyxa A5 u omcymcmesuu 0amyuka t° nosepxHocmu
Ha KaHane N 8 coomeemcmeauu ¢ pucyHKom 12 npu ycmaHo8/eHHOM
UUKne pene 0719 3mo2o KaHana 50 MUHYT:

P = (T Bbikn. — T TeK.) /(T BbikA. — T Bo34. MUH.)x100% =
= (20 - 0)/(20 - (-15))x100% = 20/35x100% = 57,14%

P — Bpema OT UMKna pene (nepuoaa Harpesa), B TeUEHWE KOTOPO-
ro 6ygeT BKAOYEH Harpes. To eCTb Harpes NPV yKa3aHHbIX Ha Bepx-
Hem rpaduKe puc. 12 napameTpax byaeT OCyLecTBAATLCA B TeyeHue
50x57,14% = 30,86 muHyT. OcTaswwueca (50 — 30,86) = 19,14 MUHYT Ha-
rpeB OCyLLeCTBAATLCA He byaer.

KoadpduumeHT moHocTM P, COOTBETCTBEHHO M Bpems Harpeea M
nay3sbl MOCTOAHHO M3MEHSAIOTCA B 3aBUCMMOCTU OT TEKyLLen t° Bo3ayxa
(nokasaHui gatumka 45).

Ecnu Ha npousBonbHOM KaHane N (1-4) ycTaHOB/eH CBOW AaTuuK t°
1 BblBpaH peXuMm noagepkaHuA, Toraa nokasaHua gatuvka A5 ana
3TOro KaHasia UrHOPUPYIOTCA U 3TOT KaHan paboTaeT B pexkume «Tpyba»
COrNACcHO HUXKHEMY rpaduKky Ha puc. 12.

7.2.2. HacTpoiika u aKkTMuBauma pexuma «Tpyba+»

Cxema HaCTpoVKM pexkuma «Tpyba+» nokasaHa Ha pucyHKe 13, Ha-
YMHAsA CO CTpaHULbl Bbibopa pexrMma paboTbl (cm. puc. 7 us n. 6.1.).
Hasurauma 8 okHe «PEXWMbI» ocywectenaetca kHonkamu BMPABO un
B/IEBO.
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Ha npeanocnenHelt u nocnefHen cTpaHulax
YCTaHOBKa 3Ha4€eHWii OCYILIECTBAETCA HaxaTnem
KkHonok BBEPX 1 BHU3 unknuyeckw; Hasuraums
mexay kaHanamu (1-4 u AT1-[T4) npoucxoaut
umknuyecku kHonkamu BMPABO u BJIEBO

PucyHok 13. Hacmpolika pexcuma «Tpyba+»
[na esodumbix memmnepamyp OO0AHHO BbIMOAHAMBCA COOMHoWe-
Hue: T8030. MUH < T 8Kn. < T 8bIK1.
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BbIX0A /\  MEHIO/IOK

g TPYBA+ =
Anroputm pa6oTkl pene
»1: Moanepx 2: OrpaH.
3: OrpaH.

4: MNopnepx

Bbixon N \/ MEHIO/OK

¥ TPYBA+ L
AsapuitHoe pene K5

» OT1:Bkn  [T2: Bkn
AOT3: Bkn  AOT4: Bkn
| Mentorok

PEXUMBI
» Tpy6a Tpy6a+
Kposnsa/nop Tavimep
t naTumMkoB  3apepkku BLIXOZ
Bneso | |, BiPaBO
PEXUMBI * TPYBA+ * MEHIO/OK| * TPYBA+ KAHAN1 *
Tpy6a » Tpy6a+ |MEHIO/OK —_—
Kposns/nop Taumep || » Hactporika < T.B03A. MUH.: =15
t paTuukoB  3apepkKu AKTUBUPOBATH BbIXOA | Bkn:+025 Buikn: +028
\/ MEHIO/OK
* TPYBA+ KAHAN1 * |
YctaHoBneHo el
T.803a. MUH.: =15 sBORa
Bkn: +025  Beikn: +028
\/ MEHIO/OK
* TPYBA+ KAHAN2 *
BbIXO]
T.BO3A. MUH.: =20 d
Bkn:+030  Bbikn: +035
\/ MEHIO/OK
*  TPYBA+ KAHAN2 *
YcraHoBReHo E""“‘é"”
T.B03A. MMH.: =20 g;‘;:'(
Bkn: +030  Bbikn: +035
\/ MEHIO/IOK
* TPYBA+ KAHAN3 *
BbIXO)
A T.Bo3a. MUH.: =10
Ha cTpaHuuax HacTpoek 6yadyT MUraTh 3HakoMecTa. BK5 HO0S MNP 010
BbIGOP HYXHOTO 3HAKOMECTa OCYLLECTBNAETCH . V MEHIO/OK .
KkHonkamu BMPABO 1 BJIEBO (NpokpyTka Lmknndeckas JEYBATKAHATIZE o ver
cnpasa HaneBo U crieBa Hanpaso). BBoa HyxHoi umdpbl T.003n. MuH.: =10 ouwmGoK
B 3HAKOMECTO UNK YCTaHOBKA 3HAKOB + 1 - OCYLLIeCTBNseTCA Bkn: +005  Beikn: +010 |
umknuyecku kHonkamu BBEPX (0...9-0...9 unm +/- nt.a.) n \/ MEHIO/OK
BHUS (0-9...0-9...0 unn +/-n1.4.) * TPYBA+ KAHAN4 *
T.BO3A. MUH.: +20 BEXOH
Bkn: +100  Bbikn: +120
\/ MEHIO/OK
* TPYBA+ KAHAN4 *
YcTaHoBneHo Ecru ver
T.B03A. MUH.: +20 g;';fa‘”(
Bkn: +100  Bbikn: +120
\/ MEHIO/OK
o TPYBA+ i
Lnkn pene, MAHYT
BLX0R P1: 030 P2: 060
P3: 050 P4: 120



Ecnu ana Kakoro-HMbyAb KaHana 3HauyeHWs TemnepaTypbl BBEAEHbI C
OLIMBKOW — He BbIMONHAETCA NPUBEAEHHOE BblLLE COOTHOLLEHWE WU 3Ha-
YeHWA MapameTpoB BbIXOAAT 3a AOMNYCTUMblE nMpeaenbl (cm. Tabavuy 2),
TO Npu HaxaTum kHonkm MEHKO/OK He ByaeT coBepLuéH nepexoa, Ha ce-
JyloLLyIo CTpaHMLy 1 ByaeT nokasaHo npeaynpexaeHve ob ownbke, npu
3TOM BBEAEHHbIE faHHble He ByayT 3anucaHbl B namaTb npubopa:

*  TPYBA+ KAHAN2 * * TPYBA+ KAHAN3 *
Owwnbka BBOAA Owwubka BBOAA
T.B03A4. MUH.: +10 T.Bo3A. MUH.: =10
Bkn: +005  Bbikn: +007 Bkn: +015  Bbikn: +007

Ha nocnenHei ctpaHuLe HacTpoliku «AsapuiiHoe pene K5» MOXHO Bbl-
6paTb, BKAHOYATb /1M MHAMKALMIO aBapuu NpU OBHAPYMKEHUWM OLUIMOKM Ha
JMHUM JATYMKOB TemnepaTypbl. OWMbKa AaTumKa Ha KaHane onpeaenserca
TaK¥Ke B C/ly4ae OTCYTCTBUA U LMPPOBOro M aHA/IOrOBOTO A3THMKA Ha STOM Ka-
Hane. [osTomy, Hanpumep, ec/in UCNOb3yeTCA TONbKO 2 KaHana—1un 2, —a
KaHabl 3 1 4 He UCMO/b3YHTCA U K HUM He NOACOeAMHEHO HUKAKOrO AaT4MKa
Temnepatypbl, To 419 3 1 4 KaHana cnegyet OTKAKUNTb MHAMKALMIO OLLMOKM
[aTumMKa, yCTaHOBMB 3HadeHua T3 v T4 B nonoxeHue «Bbikn», 4Tobbl Npu-
60p MOT NOKa3blBaTb TO/IbKO OLIMOKM Ha UCMONb3yeMbIx KaHanax. Ha puc. 14
npuBeseHa cxema akTMBaLmmM pexknma «Tpyba+».

Tabauya 2. [pedycmaHosneHHble napamempeol pexcuma «Tpyba+» u
OuanasoH ux peaynuposox

T Bo3A4. MUH., °C, npeaycT. -15 -15 -15 -15

[wnanasoH T Bo3a,. muH., °C -55...+70 -55..+470 | -55..+70 | -55..+70

T BKA., 2C, npeagycT. +3 +3 +3 +3

[Ownana3oH T BkA., °C -54..4699 | -54..4699 | -54..+699 | -54..+699

T BbIKA., 2C, npeaycT. +5 +5 +5 +5

[uanasoH T BbIKA., 2C -53...4700 | -53...+700 | -53...+700 | -53...+700

Livikn pene, MMHyT, Npeaycr. 50 50 50 50

[JvanasoH Liykna pene, MyuHyT 0..199 0..199 0..199 0..199

AnropuTtm paboTbl pene MNoppepxk. | Mopaepx. | Nopgaepx. | Mopaeps.

CurHan aBapuu, npeaycr. Bkn Bkn Bkn Bkn
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PEXWUMbI
» Tpy6a Tpy6a+
Kpoens/gop Tavimep
t patumkos 3 BbIXO
BNEBO /r i/BI'IPABO
PEXUMbI * TPYBA+ *
Tpy6a » Tpy6a+ |MEHIO/OK
Kpoens/pop  Taitmep |~ =| ® Hactpoiika
t patumkos 3 AKTMBUpOBaThH
q; BBEPX/BHU3
S SRR MEHIO/OK
BbIXO[,
Hacrpoitka i[/ BBEPX—
» AKTUBMpOBaTh 1: X NMH 66%
2 +25:8°C n 0%
3: +49.6 °C 0o 0%
4: X 0o 0%
BHM3 \/ N BBEPX
PEXUM TPYBA+
1:43..+105 tm:-15°C
22345 tm: -15°C
3: +10..+15 tm:-10°C
BHM3 \/ N BBEPX
PEXWM TPYBA+
PucyHok 14. 4:43.45  tm:-15°C
T b et
Akmusayus pexcuma «Tpy6a+» it
BHN3 I

7.2.3. UHpopMaumA HA IKPaHe U MHAUKALMUA B pexxume «Tpyba+»
Pabouasa nHPopmaLma B STOM pexmMme oTobparkaetcs B 3 OKHax (cm.
puc. 14). B nepBom OKHe NOKa3aHbl U3MePEHHbIe 3HAYEHWUA TERYLLMX TEM-
nepaTyp 41 KaHanos 1-4, anroputm paboTbl pese AaHHOrO KaHasa, CocTo-
AHWE HarpeBa — BK/IOYEH UM BbIK/IOYEH, — @ TaK¥Ke BbIYUC/IEHHDbIV KO3b-
bULMEHT 3anoIHEHMA NPU YNPABAEHUM Harpy3KolM A1 KaxKA0ro KaHana.
Bo 2-m OKHe noKasaHbl BBeAEHHbIE YCTaBKM ANA KaHanos 1-3: T BKkA.,
T BbIKA. U T BO34. MUH (tm).
B 3-M OKHe NoKasaHbl YCTaBKM A4/1A KaHana 4 1 n3mepeHHan TekyLuan
TemnepaTtypa Bo3ayxa - T Tek.
B nepBom OkHe:
® eC/I BMeCTO TemnepaTypbl CTOUT 3HaK X, TO AaTYMK TemnepaTypbl
MOBEPXHOCTU Ha KaHane OTCYTCTBYET, MW BblAAET OWMOKY. B Ta-
KOM C/lyyae KaHan pabortaeTt no AaTunKy Temnepatypbl Bo3gyxa
[5: B 3aBUCUMOCTM OT BBEAEHHbIX YCTaBOK U TeKyLLeWh Temnepa-
Typbl BO34yXa BbluncseTca KoapduumeHT 3anonHeHns (Koadpu-
LMEHT MOLLHOCTK)
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€Cc/v B KaKoW-Mbo cTpouke oTobparkaeTcs M3MepeHHoe 3Haue-
HWe TemnepaTypbl, TO 3TO O3HaYyaeT, YTo ANA AAHHOTO KaHana
NOAK/OYEH AATYMK TeMMNepaTypbl MOBEPXHOCTU U 3TOT KaHan pa-
60TaeT No aNropuUTMy «NoAAepKaHUe» AN KOrpaHUYeHne» (Cm.
n.7.2.1.)
cumBon 1 03HaYaeT, YTo AN AAHHOrO KaHana BblbpaH anroputm
«rnoaaeprkaHue», cumson O 03HaYaeT alfoOPUTM KOTPaHUYEHMEN
ec/v B KaKoM-1Mbo cTpoyKe ANs KaHanos 1-4 nosBMICA CUMBON
H — 3TO 03HayaeT, YTo Harpes BK/IOYEH. Ecin cumBona H HeT, To
Harpes BbIKOYEH
CnpaBa B KaXKAOW CTPOYKe OTObparkaeTcsi BbIYMCAEHHbIN KO3IPPU-
LMEHT MOLLHOCTU B COOTBETCTBUM C rpaduKom Ha puc. 12

Ha nuuesoi naHenu npubopa B cyyae BKAOYEHWUA HArpeBa Ha Ka-
KOM-1M60 KaHa/ie 3aropaeTcsa COOTBETCTBYHOLWMIA cBeToamMog, Pene 1-4.

Ecan pona Kakoro-nmbo KaHana 1-4 obHapykeHa owwnbKa AaTyvKa
M OHa BK/IOYEHa B OKHE HacTpoeK «ABapuitHoe penie K5», a TakKe B
c/ly4ae aBapum Ha IMHUM AaTumKa [I5 Ha IMLEBOI MaHENN 3aropuTcs
CBETOAMOA, OLWMBKM (CM. No3. 13 Ha puc.2).

PekomeHAayeTcs yCTaHaBAMBATb NEpPUOJ KOMMYyTauuu pene
I ana noboro KaHana (5-e OKHO HacTpoiiku «Lukn pene, mu-
@  HYT») He meHblue 10 MUHYT, BO n3beKaHUe YacTbIX NepeKio-
YeHU pene perynsTopa, COOTBETCTBEHHO, 6biCTporo MsHoca
pene U NOAK/IOYEHHbIX K HUM KOHTaKTOPOB

7.3. Pexkum «Kpoena/gop»

3TOT peXxnm ucnosblyetcsa Ana oborpesa 31eMeHTOB KPOBAU, BXOA-
HbIX TPYNN U UX 31eMeHTOB BO M3bexaHue obpa3oBaHMA Haneau Ha
HUX. YnpasieHne 060rpeBom NPOUCXOAUT HE3ABUCKMMO MO KAXKA0MY U3
4 KaHanos, HO A/1A pPaboTbl 3TOro pexrMma 06a3aTeNbHO A0MKEH ObITb
YCTAHOBNEH AAaT4MK TemnepaTypbl Bo3gyxa A5 (cm. nos. 19 Ha puc. 3).
OfHOBPEMEHHO BO3MOXKHO MOAKNOUYUTL HA KaHanbl 1-4 faTunku Tem-
nepaTypbl NOBEPXHOCTU — LUMdPOBbIE, MM aHanorosble Yepes HIMT, — B
3aBMCMMOCTM OT pellaemoi 3agaum oborpesa. Cxema NoaKAOYEHUA
TEPM-2000 B pexkume «Kposna/gop» npuseaeHa Ha pucyHke 15.
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Ona pabotbl TEPM-2000 B pexume «Kposns/mop» A0CTaTOYHO
TO/IbKO OAHOrO AaTyMKa TemnepaTypbl Bo3gyxa [15, HO AnA CyLLecTBeH-
HOM 3KOHOMMUM 3NEKTPOIHEPTUN HACTOATENBHO PEKOMEHAYETCA noa-
KAtouaTb K npubopy Aatumkm ocaakos ([0) v Boas! (4B).

Cerb ~220B N]

BNJ10 - BNOK NUTaHUS AATUMKOB OCA/KOB

| B
SF1 HL1 81
K $
HL2 ’—JI
[TTTT]1 [ITTTT | !j
I I I I I I I [T
Cetb|Pene|Pene|Pene Pene Pesne Pesne Pene| |Bxog| L[B[A
~2200 1| 2|3 4 (oo elortnl |7 3am. RS-485
Liudposble aaTumm t° Datuuku t° 4...20 MA 5:;; Laty. soas!
+5B[A1n2n3[ndlns] 0B | [241]2]3]4] 0B 0B | [0Blofo: [B2[B3]B4|0B|
I N I O A [ [T

opanxessin (D[ +5
cepein(@)| D
Genein (3) |GND)
[arumk Temnepatypel
nosepxHocTi ST22
Ao 4 wr. (A1-04)

o
[onD|

Aatuuk Temneparypbl
so3ayxa ST22 - A5

AHanorosblit
paTumk t*
noBepxXHOCTM

(Tepmonpeo6bpasosartens
conpotusnexus Pt100 n T.n.)
HOT - Hopmupytowwmin
npeoBpasosatent Temneparypbl

TSP02 nnmn
aHanormyHbIi

20AKL Ao 4w,

KM1-KM4 - cunoBble KOHTaKTOpbI A4NnA kaHanos 1-4
HL1 - namnosbIn nHAMKaTOp asapun
[1aT4nKOB TeMnepaTypbl
HL2 - namnosblit IHAMKATOP BKNIOYEHNS
yHKuMn «OTTarnka»
Rn - nogorpes AaT4nkos 0caakos
SB1 - kHonKa BKnoueHns dyHKuum «OTTaiikay

PucyHok 15. Cxema rnodksrodeHus TEPM-2000 e pexcume «Kpoens/0op»

MNpu oAHOBPEMEHHOM NOAKNIOYEHUU HA OAMUH U TOT }Ke KaHan
LMdppPOBOro M aHaNOroBoro AaTunka remnepartypbl (uepes HNT
® uuHTtepdelic 4...20 mA) npuopUTeT U3IMEpEeHUA TemnepaTypbl
OTAaETCA aHANIOrOBOMY A aTUUKY

TEPM-2000 B peskume «Kposns/gop» no3sonfeT NpuUHyAWUTEbHO
BKAKOYATb M BblKAOYaTb 0borpeB (dyHKumsa OTTalika), Takke npubop
MOYKET KOMMYTUPOBATb NUTAHME NOAK/IOYEHHbIX AAaTYMKOB OCAZKOB.
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7.3.1. Mopagok pabotbl pexkuma «Kposna/pgop»

Anroputm pabotbl TEPM-2000 B 3TOM pexknme 3aBUCUT OT KOIU-
4yecTBa MOAKNOYEHHbIX AATYMKOB. [nA paboTbl 3TOro pexxmma Heob-
X0AMM [ATYUK TemnepaTtypbl Bo3ayxa [15. Koraa Temnepatypa okpy-
alolero Bo3ayxa HaxoAMTcA B 3alaHHOM B MEpPBOM OKHEe HacTpoek
AnanasoHe (cm. puc. 16, okHo «TemnepaTypa BO34yxa»), BK/IOYaeTcs
ceetogmog, Nutanue 0 Ha anueBon naHenn npubopa u Pene 7, KoTo-
poe MOXHO MCMONb30BaTb A9 KOMMYTaLMU MUTaHMA SATYMKOB OCaf-
KOB (CM. cxemy Ha puc. 15), a JanbHerwmii anroputm paboTsbl pexknuma
«KpoB/ifi/[op» 3aBUCUT OT HA/IMUYKUA OCTa/IbHbIX AATYMKOB.

Oatunku ocagkos 01 n 102 peicTBYIOT robanbHO Ha Bce
KaHanbl O4HOBPEMEHHO, a KaXKAblii AaTuyuMk Bogbl [B1-NB4
@ OKa3blBaeT BIMIHUE TONIbKO Ha COOTBETCTBYIOLWMIT KaHan 1-4

7.3.1.1 HenpepbiBHbIi 060rpeB Bo BCEM AguanasoHe paboumx tem-
neparyp

EC/v NOAK/IIOUEH TONbKO AATUMK t° Bo3ayxa [15, AaTUMKOB t° noBepXHO-
ctv 1-4 HeT, aatumkm ocagkos (401 n 402) n soab! (AB1-B4) Bbikatoue-
Hbl B MEHI0 NMprbBopa, He3aBUCHMO OT UX GU3MYECKOTO MOAKMOUEHUS, TO
TaKoM Cydae, Koraa t° Bosfyxa HaxoaMTCsA B 3a4aHHOM AunanasoHe (1-e
OKHO HacTpoeK), Ha Bcex 4-x kKaHanax TEPM-2000 (Pene 1-4) 6yaet Bkato-
UEH MOCTOAHHbIN Harpes. HeMcnosib3yemble KaHasibl MOXHO OTK/OUYUTL B
7-M OKHe HacTpoek (cm. puc. 16, okHo «O6orpes Ha KaHane»).

7.3.1.2. Nopaep:kaHMe 3af4aHHOW TemnepaTypbl Ha Kakom-nu6o
KaHane He3aBMCMMO OT noKasaHui A0 u [iB

Ecnv noprntouéH gatumk t° Bosgyxa A5 v Aatumk t° nosepxHOCTU Afis
KaHana N, 1 /19 Hero ycTaHoB/IeHa t° NOBEPXHOCTM MUHMMAsIbHaA >= t° no-
BEPXHOCTU — B 5-M OKHe HacTpoeK «T MOBEePXH. MMHUMA.» [J1A STOTO KaHania
YCTaHOB/NEHa TemnepaTypa >= Temnepatypbl B 6-M OkHe «T NMOoBEepXHOCTU»,
— TO Korga t° Bo3gyxa HaxoAmTcA B 33aHHOM AuanasoHe, OyeT BKIOYEH
oborpes Ha KaHane N ansa noaaepsaHusa 3aiaHHOW 418 HEro TeMnepaTypbl
MOBEPXHOCTY (CM. pUC. 16, 6-€ OKHO HACTPOEK «T MOBEPXHOCTUY).

ITOT pPeXMM MOXHO MCNOb30BaTb, Hanpumep, Ana oborpesa JoOpo-
YKEK, BXOAHbIX Ipynn v T.M.: t° noBepxHoCcTn byaeT noanepKMBaTbca Ha
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YCTaHOB/IEHHOM YPOBHE, TONbKO Koraa t° Ha yauue byaeTt B 3agaHHOM
AnanasoHe (Korga 06biyHO 0bpasyeTcs Haneap).

Mpeaenbl noaaeprKaHna TemnepaTypbl OAUHAKOBbI A/1A to6oro Ka-
Hana v paBHbl 12 °C: Npu ycTaHOBAEHHOW «T NOBEPXHOCTUY AN KaHa-
na N, Hanpumep, +10 °C TemnepaTtypa Ha 3TOM KaHane byget noaaep-
KMBaTbCA B npegenax +8...+12 °C.

7.3.1.3. MoaknouéH aatumk t° Bosayxa [l5, 4aTUMKKU 0CagKoB n/mam
BOAbI ANA KaHana N, HO HeT gaTumka t° noBepxHOCTU ANA KaHana N

B paHHOM cnyyae HeBaXKHO, NOAKAYEH 1 uan 2 aaTyMKa 0caAKoB
(4acTo yctaHaBnauBaetca 2 [0 Ha pasHbIX CTOpOHax oborpesaemoro
06beKTa), MaBHOe — MOAKIOUYUTL UX MPOrPaMMHO B Npubope Bo 2-m
OKHe HacTpoeK (cm. puc. 16, oKHO «YyBCTB. 4aTy. OCaAKOB»), YKa3as
HYXKHYIO YyBCTBUTENbHOCTb 1-9 ana Kaxgoro [0, n ¢usmyeckn ycra-
HoBUTb [10 B pa3béMbl Ha Npubope — no3. 22 Ha puC. 3, TaKKe CM. cxe-
My Ha pucyHke 15. [aTtumk Bogpbl ([B) TakKe cnesyeT BKAYUTL NpPo-
rpammHo B npubope ans KaHana N ¢ 3a,aHHON YyBCTBUTENbHOCTbIO

1-9 B 3-M OKHe HacTpoek (cm. puc. 16, oKHO «YyBCTB. 4aTYMKOB
BOZbI») U ycTaHOBUTb dusmyeckn B N-i1 pasbém ana OB y npubopa —
no3. 23 Ha puC. 3, TaKXKe CM. cxemy nogkntoveHuna B Ha pucyHke 15.

YyscteutenbHoctb [0 n [B:

1- MMHMMaNbHas
9 — MaKcMMmanbHas

Anroputm paboTbl cneayrowmin. Koraga t° Bo3gyxa HaxogmTtca B 3a4aH-
HOM AuanasoHe, Ha NULEBON naHenu byaeT ropeTb ceeToamos «Muta-
Hue J0», BkAtouuTtca Pene 7 onsa KommyTaumu nutaHms (nogorpesa) 40,
1 byaet oTcnexkmsaTbes coctoaHune 0 u [B ana kaHana N. Ecam nobor
13 3TUX AATYNKOB cpaboTaerT, To BKAouMTCcA oborpes Ha KaHane N o Tex
nop, noka sce 40 u [IB ana kaHana N NOAHOCTbIO He BbICOXHYT. Mocne nx
MOJTHOTO BbICbIXaHWA NPOUCXOAMT AOTPEB OTANIMBaeMOoN NOBEPXHOCTU B
TeyeHue BpemeHu «Bpems forpesa, MUHY (4-€ OKHO HAaCTPOEK).

Mutanune Ha [0 noaaércs, Kak NpaBuio, OT BHeLHero 6/10Ka nuta-
HWA, NOCTaBNIAEMOro BMecTe C JAaTYMKOM OCaZKOB UAWN npuobpeTae-
MOTO OTAEe/IbHO — A/1A NOAYYeHUA NoAPO6HOM MHGOPMALIMM NO UCMOSb-
30BaHU0 OO 06paTUTECh K MHCTPYKUMU Ha NPUMEHSEMble AaTYMKK
0CafKOB.
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7.3.1.4. NoaknoyéH patumnk t° Bosayxa [5, AaTuMKM ocagKkos u/
WK BoAbl ANA KaHana N, u aatumk t° noBepxHocTH Ana KaHana N

B maHHOM cnyyae HeBaXKHO, MoAKAOYeH 1 nam 2 patymMka ocaKkoBs
(yacto yctaHasnuBaeTcs 2 [JO Ha pasHbiXx CTOPOHax oborpeBaemoro
06beKTa), MaBHOe — MOAKMOUYUTL UX MPOrPaMMHO B npubope Bo 2-m
OKHe HacTpoeK (cm. puc. 16, oKHO «YyBCTB. AaTy. OCaAKOB»), YKa3as
HY»KHYI0 YyBCTBUTENbHOCTb 1-9 Ana Kaxaoro 40, n dmsnyeckmn ycraHo-
BuTb [10 B pa3beémbl Ha Npmbope — no3. 22 Ha PUCYHKe 3, TaKKe CM. Cxe-
My Ha pucyHke 15. [aTtumk Bogpl ([B) TakxKe cnefyeT BKAYUTL NpPO-
rpammHo B npubope ana kaHana N ¢ 3a,aHHON YyBCTBUTENbHOCTbIO 1-9
B 3-M OKHe HacTpoeK (cm. puc. 16, OKHO «4yBCTB. AATYMKOB BOAbIY) U
ycTaHoBUTb dusmyeckn B N-ih pasbém ansa B y npubopa — no3s. 23 Ha
puc. 3, TaKXKe CM. cxeMy nogkntodeHuna 1B Ha pucyHke 15.

YyscTtBuTtenobHoctb 10 n [B:

1- MMHMManbHaA
9 — maKkcMmasnbHasa

Anroputm paboTbl Takon. Koraa t° Bo3ayxa HaxoamTcA B 3a,aHHOM Au-
anasoHe, Ha NMLEBOW NaHenu byaet ropeTb ceetoamos, «MutaHue OOy,
BK/tOUMTCA Pene 7 Ana KommyTauum nutaHusa (nogorpesa) A0, v byaet
oTcnexmnsaTbea coctoaHne 0O v 1B ansa kaHana N. MNpu aTom BKAKOYUTCA
oborpes Ha KaHane N — byzeT NoaAepKMBaTbCA MUHUMAnbHasA t°, ycTta-
HOB/IEHHASA B 5-M OKHe HacTpoeK «T NoBepxH. MUHUMaN.» (CM. puc. 16).

Ecnu cpabotaet 01, nnv 402, unn [B ans kaHana N, To t° nogaepika-
HUA ana kaHana N yBennumtca [0 3HaveHna T NoBEePXHOCTH, 3a1aBaeMoro
B 6-M OKHe HacTpoek «T nosepxHOCTM». MoBblleHHas t° noaaepKaHua
oA kKaHana N 6yneT genctBoBaTb, Noka Bce [0 v B gna kaHana N non-
HOCTbIO He BbICOXHYT, @ TaKXKe Moc/ie UX MOJIHOTO BbICbIXaHWA B TeYeHne
BpeMeHM JorpeBa «Bpems forpesa, MUH» (4-e OKHO HacTpoek). Mo ucte-
YeHun aToro BpemeHu, ecnm Ha 01, 402 wn OB ana kaHana N He byaet
0obHapyKeHo 0cafiKoB U BOAbI, TO t° noaaepKaHua ana kaHana N cHoBa
ONyCTUTCA A0 MMHUMA/IbHOTO 3HaYeHNA «T NOBEPXH. MUHUMAN. ».

Mpeaenbl Noafep:KaHWUA MNOBbIWEHHOW YU MUHUMANbHON Temnepa-
TYp O0AMHaKoBbl AnA ntoboro KaHana u pasHbl +2 °C. NMpumepbl:

1. npu ycmaHoeneHHol «T nosepxHocmu» 018 KaHana N, Hanpu-
mep, +20 °C memnepamypa Ha 3Mom KaHasae bydem noddeprcusame-
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cq 8 npedenax +18...+22 °C. npu cpabamersaHuu O u AB kaHana N.

2. Npu ycmaHosneHHol MUHUMAanbHoU t° «T MosepxH. MUHUMGA. »
0514 KaHana N, Hanpumep, +10 °C memnepamypa Ha 3Mom KaHase by-
dem noddepxusamsca 8 rnpedenax +8...+12 °C, noka 40O u /[B KaHa-
aa N He cpabomarom u ecau t° oKpyxaroujezo 8030yxa Haxo0umcs 8
YCMaHo8s1eHHOM Ouana3oHe.

Mutanue Ha [1O NofaéTcs, Kak NpPaBWo, OT BHELUHEro 6710Ka NUTaHus,
NOCTaB/IAEMOrO BMECTe C AaTYMKOM OCaZKOB MU MpuobpeTaemoro oT-
[AeNbHO — ANA NoayYyeHus nogpobHoi nHGopMaLMmM No NCMOAb30BaHMIO
[0 o6patuTeCh K MHCTPYKLMK Ha NPUMEHSAEMbIe JAaTYMKM OCaZLKOB.

7.3.1.5. OtTaiika

OTTalika — 3T0 NPUHYAUTENbHOE BK/IOYeHMe 0borpeBa Ha BCeX KaHa-
Jlax He3aBMCUMO OT NOKA3aHUN AaTYMKOB t° NOBEpPXHOCTH, AaTUMKa t°
Bo3gyxa (A5), 40 n AB (* npumep npmeeagH B Tabaunue HUKe).

OTTalika — py4yHOW pexumm ynpasieHna oborpesom, n oH byaeT pa-
60TaTb farke NPU OTCYTCTBUMU BCEX AATYUKOB, NOAKAO4aEeMbIX K TEPM-
2000. Huxke nokasaH npumep cpabaTbiBaHMA oTTaliku B TEPM-2000
npv YCTaHOBAEHHbIX AaT4MKax t° NOBEPXHOCTM Ha KaHabl 3 1 4 v npu
OTCYTCTBMM AATYMKOB t° NOBEPXHOCTU HA KaHanax 1 u 2:

LELEY)] | 1 2 3 4

Hannuune 4O HEBAXHO HEBaXHO HEBaXHO HEBaXHO

Hanunuve OB HEBa*XHO HEBa*XHO HEBa*XHO HEBaXXHO

Hanuuue gatumka t°

HeT HeT a a
NOBEPXHOCTU A 4

O6orpes Ha KaHane

BK/IOYEH? (OKHO «O60- Bkn Bkn Bkn Bkn
rpes Ha KaHane»)

OTTaiKa Ha KaHane —t°
LN ER VI IEY A Il BkntoyeHa | BratodeHa | BbikioueHa | BbikitoueHa
B pabouem amanasoHe

OTTaliKa Ha KaHane —t°
BO34yXa ([5) HaxoauTca BkntoueHa | BknatoveHa | BkatoyeHa | BrkatodeHa
BHe pabouyero avanasoHa
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Korpa t° Bo3ayxa ([15) HaxoauTcs B paboyem AManasoHe U A1 KaKoro-To
KaHana (KaHanbl 3 1 4, Kak B NpvMepe) NOAKMOYEH AaTUMK t° MOBEPXHOCTM
— [/1A 3TOrO KaHana He ByaeT BK/IOYATbCA NPUHYAUTENbHBINM 0borpeB npu
BKNtOUeHMM OTTaMKK, MOCKONBbKY Ha HEM 1 TaK NOAAEPKMBAETCA 334aHHaA t°
nosepxHocTU. Ecin e t° Bo3ayxa HaxoauTcs BHe paboyero AvanasoHa, To t°
MOBEPXHOCTU Ha 3TUX KaHalaX He NOAAEPKMBAETCA, M MPU BKAtOYeHUM OTTai-
Ku ByAEeT BKNOYEH NPUHYAMUTENbHDBIN 0BOMPEB M HA 3TUX KaHanax.

[na ynpasneHna oTTakoM Hago NOAKNIOYMTb KHOMKY Ha BXOZ, No3.6
Ha pUCYHKe 1 B COOTBETCTBUM CO CXeMOM Ha pucyHKe 15; pekomeHayeT-
€A UCNONb30BaTb KHOMNKY 6e3 ¢puKcauum.

MpY OAHOKPATHOM HaKaTUWM Ha KHOMKY M yAep»KaHuM eé B TeyeHune
0.5-1.0 c BKAtoYaeTca PpyHKUMA OTTaliku: cpabaTtbiBatoT Bce pene 1-4,
KOTOpble BKNIOYEHbI B OKHe HacTpoek 7 «OborpeB Ha KaHane», Ha Nu-
LieBOI NaHenu 3aropaeTca ceetoamog, (c¢/a) Otraiika (cm. nos. 9 Ha puc. 2)
N BKAKOYaEeTCA pene 6, K KOTOPOMY MOXKHO NOACOEAMHUTb MHAMKATOP-
HYIO 1aMmny B COOTBETCTBUM CO CXEMOWM Ha pucyHKe 15, npu noBTopHOM
Ha¥aTW KHOMKW 1 yaeprkaHun eé B TeyeHue 0.5-1.0 ¢ dyHKLMA OTTal-
KM OTKAtouaeTcs, ¢/a OTTalika racHer, BbikntouaeTcs pene 6, a pese 1-4
YMPaBAAOT Harpy3kamu B COOTBETCTBUM C BBEAEHHBIMWU YCTaBKaMMU U
NOKa3zaHMAMM JATYNKOB Temnepatypbl, 40 n [B.

Ecnv ons ynpasneHns OTTalKoM MCNob3yeTcsl KHOMKa ¢ duKcaumen, To
bopmMpoBaTb UMNY/bC 3amnycka M MMMYIbLC OCTAHOBKM OTTaliku NpuAETca
BPYYHYIO: [/17 BK/IKOYEHWA OTTAMKKU CeyeT HaaTb Ha KHOMKY, NOAOKAATb
npumepHo 0.5-1.0 ¢ fo BroueHns ¢/a OTTalika, 3aTem HaxaTb Ha KHOMKY
eLwé pa3. [InA BbIK/IOYEHUA OTTalKM CiedyeT HaxaTb Ha KHOMKY, NofoXAaTh
npumepHo 0.5-1.0 ¢ £0 Bbik/oYeHM ¢/4 OTTalika, 3aTem HaxKaTb Ha KHOMKY
eLg pas. Taknum 06pasom, ec/in, Hanprumep, NPU BKIOUEHWUM OTTANKK, KHOMKY
¢ dVKcaLMelt HaxKaTb OAWH Pas, 3aMKHYB BbIBOZbI N0O3. 6 HA PUCYHKe 1, 1 3a-
TeM He HaKaTb e€ MOBTOPHO, PAa30MKHYB BbIBOAbI Ha STOM BXOAE, TO UMMY/IbC
3anycKa oTTaviku byaet cpopmmupoBaH HenpaBuabHO. Mo3aToMy AnA ynpasne-
HWA OTTalKOM CNeslyeT UCNONb30BaTb KHOMKY 6e3 ¢puKcaumu.

7.3.2. Hactpoiika u aktusauma pexxuma «Kposna/gop»

Cxema HacTpOiiKkM pexkuma «KpoBns/fop» nokasaHa Ha pucyHke 16, Hauw-
Has co CTPaHMLbI BbIBOpa peskuma paboTs! (cm. puc. 7 us n. 6.1.). HaBuraups
okHe «PEXXMMbI» ocywiectsnaetca kHonkamu BMPABO v B/IEBO.
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[nsa KoppeKTHOM pabotbl TEPM-2000 B paboyem ananasoHe Temnepa-
Typ BO34yxa BBeAEH ructepesuc B 0,5 °C: Hanpumep, YCTaHOB/EH ApMana-
30H -10...+5 °C 1 TeryLan t° Boayxa +3 °C. Toraa anroputm «Kposns/nop»
paboTaeT B 3aBUCMMOCTU OT CUTHA/IOB NOAK/OYEHHbIX AaTYMKOB B COOT-
BetcTaum c n. 7.3.1.1-7.3.1.5, noka TemnepaTtypa BO34yxa He NOAHUMETCA
Bbiwe +5,5 °C unum He onyctutcs Huke -10,5 °C. Mocne Bbixoga Temnepary-
pbl BO3Zlyxa 3a 3TV Npeesnbl (To ecTb ¢ yuéTom ructepesuca B 0,5 °C) npu-
60p cHoBa byaeT paboTaTb B 3aBUCMMOCTM OT CUrHA/I0B AAaTYMKOB, KOraa
TeMnepaTypa BO3yxa OKaXKeTCA B yCTaHOBNEHHOM AunanasoHe -10...+5 °C.

PEXUMbI BMPABO PEXWUMbI BMPABO PEXUMbI MEHIO/OK
» Tpy6a Tpy6a+ Tpy6a » Tpy6a+ Tpy6a Tpy6a+
Tanmep Tanmep » Tanmep
t paTuvkoB BNEBO t par BNEBO t parumkos 3.
* KPOBRs/goP * MEHIO/OK *  KPOBMS/AOP *
BbIXOA4 —
» Hacrpoiika <———| Temneparypa Bo3ayxa
AKTUBMPOBaTL BbIXOA =10 ... +05 °C
\/ MEHIO/OK
*  KPOBNS/AOP * E
YcraHoBneHo e
TemnepaTtypa Bo3ayxa seona
=10... +05 °C
Ha ctpaHnuuax HacTpoek ByayT muratb 3HakomecTa. \ MEHIO/OK
BbIGop HyXHOro 3HakoMecTa OCyLIeCcTBNseTCst *  KPOBMSUOAOP *
kHonkamu BMPABO u BNEBO (npokpyTka uuknuyeckas BbIXO[

cnpasa Haneso 1 crnesa Hanpaeo). Beoa HyxHol Lndpb!
B 3HAKOMECTO MNM YCTaHOBKa 3HAKOB + U - OCYyLeCTBsAeTCS
unknuyeckn kHonkamu BBEPX (0...9-0...9 unu +/-nt.a.) n
BHW3 (0-9...0-9...0 unu +/-n 1.4.)

Ha HekoTopbIX CTpaHuLiax ycTaHoBKa 3HaueHuit
OCYLLECTBASETCS LMKINYECKN KHOMKaMM
BBEPX v BHU3; HaBurauus mexay napameTpamu
[ANS KaHanoB 1-4 NPOUCXOANT LIMKANYECKU
kHonkamu BMPABO u BIEBO

PucyHok 16.
Hacmpolika pexcuma «Kpoesns/dop»

MEHIO/OK

YyBCTB. AaTy. 0CafKoB
»001:9 A02:1

BbIxoA/N \/ MEHIO/OK

* KPOBNs/QOP *
YyBCTB. AaT4MKOB BOALI
» [1B1: Boikn  [1B2: Beikn

0B3: 7 [B4: 5

BbIXOA/\ \/ MEHIO/OK

* KPOBNS/AOP *
Bpewms aorpesa, MUH
T1: 040
T3: 060

BbIXOA/N \ MEHIOIOK

*  KPOBRs/OOP *
T NoBepxH. MUHUMan.
1: +05°C 2: +05°C
3: +05°C 4: +05°C

BbIXOA/\ \/ MEHIOIOK

* KPOBNs/QOP *
T noBepxHoCTH

1: +10°C 2: +10°C

3:+10°C 4: +10°C

BbIXOA/N\ \/ MEHIO/OK

* KPOBRs/AOP *
O6orpes Ha kaHane
»1: Boikn 2: Beikn
3: Bkn 4: Bkn

8bIXOA/N \/ MEHIOIOK

* KPOBRs/OOP *
Bpems oTTaiku, yacos
1:3 2:3
3:3 4:3




Ecnv ananasoH Temnepatypbl Bo3ayxa (1-e OKHO HacTpoek, cm. puc. 16)
BBEZEH C OLIMOKOM — He BbINOJIHAETCA COOTHOLLEHNe

t,., <t ., —TO NPU HAXKaTUN KHOMKK MEHHKO/OK He 6yaeT coBepluéH
nepexos Ha CAeAyowyto CTpaHuuy U ByaeT nokasaHo npeaynpexae-
Hue 06 olWwKnbKe, NpU 3TOM BBEAEHHbIE AaHHble He 3aMuCbiBalOTCA B
namsTb npubopa:

*  KPOBNf/goP *
Owwubka
Temnepatypa Bo3ayxa
+10 ... +05°C

[Na Mcnonb3oBaHMA AaTYMKOB OCAZKOB U BOAbl HEOBXOAMMO MOA-
KNOUUTb UX dusnyeckn kK TEPM-2000, a TaKKe HacTPOUTb UX YyBCTBU-
TENbHOCTb BO 2-M M 3-M OKHe HacTpoeK («4YyBCTB. AaTy. 0CagKoB» U
«YyBCTB. AATYNKOB BOAbI»).

B 4-m OKHe HacTpoek HeobXo4MMO YCTaHOBUTbL BPEMA AOrpesa no-
BEPXHOCTEl Noc/ie NponafaHusa CUrHana ¢ AaTyMKoB OCaZKOB U BOAbI:
CUTHAN C AATYMKOB MPONAZAET, KOrAa OHU NOSIHOCTbIO BbICbIXAOT, HO
3TO He BCerga O3HayaeT TaKXe W nonHoe ocBoboxaeHue oborpesa-
eMol NOBEPXHOCTU OT BOAbl — B HU3MHAX, BMNAAMHAX U BbleMKaX KOH-
CTPYKUMKM oborpeBaemolt NOBEPXHOCTM MOXKET OCTaTbCA BOAA Aake
nocne NoaHoro Bbicbixauma AB un O0. [na eé nonHOro ucnapeHusa m
npegoTepalleHna aanbHenwero obpasoBaHUs Haneau cieayer ycra-
HOBUWTb BPEMSA A0rpeBa B OKHe «Bpems gorpesa, MUH».

B 5-m okHe «T noBepxH. MMHUMAN.» YCTaHABAMBAETCA MUHUMA/IbHAA
TEMNepaTypa NoaaepKaHua Ha NOBEPXHOCTU A/1A KaHanos 1-4, noka He
cpabotann A0 n B ana cooTBeTCTBYIOLLErO KaHana. B 6-m okHe «T no-
BEPXHOCTU» YCTaHaB/MBAETCA COBCTBEHHO TemnepaTypa NoAfepsKaHua
O/ NOBEPXHOCTM Ha KaHanax 1-4, koraa cpabotanm A0 wam AB ana co-
OTBETCTBYIOLLErO KaHana (cm. n. 7.3.1.4.), oHa ke — t° nogaepsaHua ans
NMOBEPXHOCTU BHE 3aBMCMMOCTU OT curHanos [0 n B (B cooTBeTCTBUAM C M.
7.3.1.2.) — oborpeB MOBEPXHOCTM PEKOMEHAYETCA MCMOMb30BaTh 418 Mnpe-
[0TBpALLEHMA 0O6pa3oBaHMA Haneau BO BXOAHbIX rpynnax nepes, 34aHnaAmMm
N COOPYXEeHUAMM, A/19 0BorpeBa NECTHULL, NaHAYCOB, Kpbiew, U NOA06HbIX
COOpYMKEHWI. 119 UCNONb30BaHWUA KaHana ynpaeneHns (pene 1-4) ero Heob-
XOAMMO BK/IHOUMUTb B 7-M OKHE HacTpoek «O6orpes Ha KaHane».
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MocneaHee 8-e OKHO HACTPOMKM «Bpems OTTaliku, 4acoB» MO3BO-
nAet 3apatb Tpebyemoe Bpems, Ha KOTOpoe B PyYHOM pexkume byaet
BK/IOYATbCA NPUHYAUTENbHBIN 06orpeB nosepxHocTel (OTTalika) B co-
otgetcTBum ¢ n. 7.3.1.5.

[lManasoH perynnMpoBoK NapameTpos B pexnme «Kposaa/mop» v nx
npeaycTaHOBNAEHHbIE 3HAaYEeHUs NpuBeaeHbl B Tabanue 3. Cxema akTu-
BaLMM peXKMma rnokasaHa Ha pucyHke 17.

Tabnuya 3. [pedycmaHosneHHbie napamempsl pexcuma «Kpoesns/
0op» u BUANA30H UX pe2ysupos8oK

° Bo3ayxa, © pea -10...+5 | -10...4+5 | -10...+5 | -10...45
[inanasoH t° Bo3gyxa., 2 -69..+69 | -69...+69 | -69...+69 | -69...+69
BCTBUTENIbHOCTL 10, Nnpes Bbikn Bbikn Bbikn Bbikn
Bbikn- BbIkn- BbIkn- Bbikn-
! o) BCTBUTE/IbHO 10
1-9 1-9 1-9 1-9
BCTBMTENbHOCTL /1B, npea Bbikn Bbikn Bbikn Bbikn
Bbikn- BbIkn- Bbikn- Bbikn-
AE! o) BCTBUTE/IbHO [1B
1-9 1-9 1-9 1-9
Bpema gorpesa pen 40 40 40 40
E! o) peme AOrpes

0..199 | 0..199 | 0..199 | 0..199

oBep an., 2 pen +5 +5 +5 +5
[inana3oH t° nosep an, @ -69..4+69 | -69..+69 | -69...+69 | -69...+69

OBEpPXHO z pea +10 +10 +10 +10
[InanasoH t° noBepxHo : -69..469 | -69..469 | -69...+69 | -69...+69
O6orpes Ha KaHane Bkn Bkn Bkn Bkn
Bpems oTTa acos, npes 3 3 3 3
[InanasoH BpeMeHM oTTa 1.9 1..9 1.9 1.9
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PEXWMbI BMPABO PEXWMbI BMPABO PEXWUMbBI
» Tpy6a Tpy6a+ Tpy6a » TpyGa+ TpyBa TpyBa+ |-
Kp p Taiimep Kp Taiimep »K Tanmep
t paruMkoB BMNEBO t natumko  3i BINEBO t maTumMKoB "
MEHIO/OK
* KPOBNA/QOP *
BbIxon

» HacTtpoiika
AkTuBMpOBaTL

$BBEPX/BHI/I3

* KPOBNA/QOP *

Hactpoika
®» AKkTMBMpOBaThL

PucyHok 17.

MEHIO/OK

Axkmueayus pexcuma «Kpoens/dop»

v ;/ BBEPX [ |

PEXWM KPOBNSA/O0P
Temneparypa Bo3ayxa
Yetan.: =10 °C ... +05 °C
Tekyu.: +26.0 °C

BHW3 \/ )\ BBEPX

PEXWM KPOBNs/AOP
Temnep. NOBEPXHOCTH
Klyct. #5  Tek. X

K2 yct. +5  Tek. +20 °C

BHM3 \/ ) BBEPX

PEXWUM KPOBNS/OOP
Temnep. NoBEPXHOCTH
K3 yct. 5  Tek. +29 °C
Kdyct. #5  Tek. X

BHM3 \/ ) BBEPX

PEXWUM KPOBNSA/OOP

pot: * 9 po2: 1

AOB1: Beikn. [AB2: Bbikn.
AB3: & 7 [OB4:Ipass
BHU3 | N

7.3.3. UHdpopmauma Ha IKpaHe M UHAMKaLMA B pexkume «Kposnsa/aop»

Pabouas uMHPopmauma B 3Tom pexkmme otobpakaetca B 4 OKHax
(cm. puc. 17). B 1-m OKHe NokasaH yCTaHOBAEHHbIM pabounit gmuana-
30H TeMnepaTypbl BO34yXa U eé TeKylee 3HayeHune. Bo 2-m 1 3-m oKHe
0TOBpPaAXKEHbI YCTAaHOB/IEHHbIE U TEKYLLIME TemMnepaTypbl 0borpesaembIx
NoBepXHOCTEN — CMMBOA X BMECTO YMC/IOBOIO 3HAYEHUA TeMMepaTypbl
CBMAETENbCTBYET O HEUCMPABHOCTU WM OTCYTCTBUM AaTymKa t°. B 4-m
OKHe npeacTaBneHa UHPOpPMaLMA O COCTOAHUM AATYMKOB OCAZLKOB U

BoAbl (cm. puc. 18).

2

PEXW KPOBNS/LOP
[o1: * 9 [02: 1

OB1: Boikn. [OB2: Bbikn.
AB3: & 7 [B4: psasb

PucyHok 18. 4-e okHo paboyezo pexcuma «Kpoesns dop»
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1 - Homep AaTuMKa 0cagKoB v BoAbl (M03. 22 1 23 Ha pUCyHKe 3)

2 1 3 — 061acTb NPeAyCTaHOBAEHHbIX M TEKYLWIMX AaHHbIX oT 40//B:

2:

cumon * — cpabotan 10

CMMBO Kanau — cpabotan [B

3: npeAycTaHOBAEHHAA YyBCTBUTENbHOCTb AaTuMKa

BbIK/. — JATYMK BbIKAOYEH MPOrPaMMHO BO 2-M UM 3-M OKHe Ha-
CTpoeK (cm. puc. 16)

lpA3b — 0OHapyXeHO KOPOTKOe 3aMblKaHWe AaTuYMKa, ero Heobxoau-
MO MPOYUCTUTb OT FPA3U UAN 3aMEHUTb

Csetogmoabl Ha nuuesoi naHenn TEPM-2000 oto6parkaloT cieay-
oy uHpopmauumio:

1. Mpwn HencnpaBHOCTM AaTyMKa TemnepaTypbl Bo3ayxa 5 Ha nuue-
BOW nMaHenu 3aropaetca c/g Owmnbka (nos. 13 Ha puc. 1)

2. BKAtoYeHMe HarpysoK COMpPOBOMAAETCA BK/IOYEHMEM COOTBET-
CTBYIOLLMX MHAMKATOPHbIX ¢/4 Pene 1-4

3. Mpw BKAtOYEHUM GYHKLMK OTTalKK 3aropaetca ¢/a OTTalika

4. Korpga TemnepaTtypa BO34yXa HaxoAMTCA B 33,aHHOM [Mana3oHe,
BKAtovaeTca ¢/ MutaHue 40

7.4. Pexxum «Tailmep»

Pexxmm «Talimep» No3BonAeT ynpasiATb Harpyskamu C MOMOLLbIO
LWIMPOTHO-UMMYAbCHOM moaynauum (LLUMM) — K Harpyskam nogsoauTca
onpegenéHHana fona OT MaKCMMaNbHO BO3MOXHOW MOLLHOCTM B 3aBU-
CMMOCTM OT 33f,aHHOro KoabduLmMeHTa 3anonHeHna (cm. n. 7.4.1).

B 3TOM pexknume He HYKHbl HUKaK1e AaT4UKKN — axe eC/IM OHW NOA-
K/IIOYEHbI, TO UX CUTHasbl UTHOPUpYtoTcA. Cxema nogkatoveHmna TEPM-
2000 B pexkmme «Talimep» NOKa3aHa Ha pUCyHKe 19.
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L [ N | Cerb ~220B

[LT11

[1]

SF1 KM1-KM4 - cunoBble KOHTAKTOpbI ANst kaHanos 1-4
KM1[|KM2[|KM3 KM4

[ I | I I [ I I [ [T
Cetb|Pene|Pene|Pene Pene Pesne P%ne Pene Bxop J‘l BIA
~220| 1 2 3 4 | ownG.|lorran. 7 3am. RS-485

LindpoBble gatumku t° Aatumku t° 4...20 mA ﬂ:;;: Aatuy. BoAbI
+5B[A1n2[n3[n4[ns] 0B | [24[1]2[3[4[0B [0B | |0B|o1o2)0B|B1[B2]B3[B4|0B]

I O [T T T T T 1T | [ 11

PucyHok 19. Cxema nooknroueHus TEPM-2000 e pexcume «Talimep»

7.4.1. Nopaaok paboTbl pexkuma «Taimep»

ITOT peXMM UCNO/b3yeTca A/ yNpaBieHua Harpyskamu Ha Bcex 4
KaHanax B 3aBUCMMOCTM OT YCTaHOB/NEHHOTO Nepuoaa Harpesa u Koad-
buLMeHTa 3anoHeHnA B % 417 KaXXAO0ro U3 KaHanoB B COOTBETCTBUM

€ pucyHKkom 20.

Hanpumep, ansa kaHana 1 yctaHosneH nepuog Tarimepa 100 muHyT
1 KoapPuumMeHT 3anonHeHna 50%, a AnA KaHana 2 yCTaHOB/IEH nepu-
og Taimepa 90 MUHYT 1 KoaddunumeHT 3anonHeHuna 70%. Toraa, nocne
aKTMBaLMK pexuma «Taimep», ans KaHana 1 nepsble 50% BpemeHu ot
100 muHyYT = 50 Mm1HYT ByaeT BKAtoYeHo pene 1, a octaswmecs 50% ne-
puoga (50 muHyT) pene 1 byaeT BbikAOYeHO. s KaHana 2 aHanorny-
HO: 70% oT 90 MUHYT = 63 MUHYTbI OYAET BKNOYEH Harpes, ocTaBLUnecs
30% = 27 MUHYT HarpeBs ByaeT BbIKNIOYEH.
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Mepwvoa Tanmepa

Kanan 1
Harpes Harpes Harpes Harpes Harpes
BKMIOYEH BbIKMOYEeH BKMHOYEH BbIKMIOYEH | BKMIOYEH
0 50 100 150 200 Bpems, MuH
Mepwvioa Taimepa Kanan 2
Harpes Harpesal Harpes Harpesa) Harpes Harpesa
BKIIOYEH HeT BKITIOYEH HET BKITIOYEH HET
0 63 90 153 180 243 gpemsi, MUH

PucyHok 20. Anzopumm pabomel Hazpesa HA MPOU3B0IbHOM KAHA-
ne N (om 1 0o 4) e pexcume «Talimep»

7.4.2. HacTpoiika u aKTuBaumsa pexxuma «Taiimep»

Cxema HacTpolKM pexnma «Taimep» NoKasaHa Ha pUCyHKe 21, Ha-
YMHaA Cco CTpaHULbl Bbibopa pexuma paboTtbl (cm. puc. 7 us n. 6.1).
Hasurauma B okHe «PEXKMMbI» ocywectBnaetca kHonkamu BMPABO un

BJIEBO.
PEXWUMbI BMPABO PEXWUMbI BMNPABO PEXWUMbI
» Tpy6a Tpy6a+ Tpy6a » TpyGa+ Tpy6a Tpy6a+
Kposns/nop Tanmep Kp J Tanmep »K| J Tanmep
t patumkoB 3agepxku | BIIEBO t patumkos 3 BNEBO t patumkoB 3
A |enpaso
BNEBO|
PEXUMbI MEHIO/OK| * TAUMEP » MEHIO/OK! i TAUMEP o
Tpy6a Tpy6a+ Mepuog pene, MUHYT
Kposnsi/nop ® Taiimep » Hactpovika P1: 100 P2: 090
t patumkoB 3agepxku | BbIXO[ AkT b BbIXOA | P3: 060 P4: 000
BbIXOf /) \/ MEHIO/OK
BbIXOA *  TAAMEP *

MEHIO/OK Koadpch. 3anonnenus, %

K1: 50 K2: 70
K3: 00 K4: 30

Ha cTpaHuuax HacTpoek GyayT muraTs 3HakoMecTa. BoiGop Hyx)HOro 3HakomecTa

ocyujectensieTcsi kHonkamu BMPABO wn BJIEBO (npokpyTka uuknuyeckas
cnpaea Haneeo W cnieea Hanpaso). Beoa HyXHON uMdpbl B 3HAKOMECTO unn
YCTaHOBKa 3HAKOB + M - OCYLIECTBNSETCA UMKNMYecKn KHonkamu BBEPX
(0...9-0...9 unu +/- n 1.4.) 1 BHU3 (9...0-9...0 unu +/- n T1.4.).
[N coxpaHeHnst BBEAEHHbIX AaHHbIX HAZI0 HaXMUMaTb Ha kHonky MEHKO/OK

PucyHok 21. Hacmpolika pexcuma «Talimep»

Ha puc. 22 npusegeHa cxema akTUBaLUK pexkuma «Tarimep»:
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PEXWUMbI BMPABO PEXWUMbI BIMPABO PEXUMbI
» Tpy6a Tpy6a+ Tpyba » Tpy6a+ Tpyba Tpyba+
Kpoens/aop Tamep K| Tanmep » K| Tanmep
t paTumkoB BNEBO t natumkos 3 BIMEBO t paTumkoB
) |enraso
BIEBO|
PEXUMbI 2 TAVMEP a
Tpy6a Tpy6a+ |MEHIO/OK
Kpoensi/gpop ® Taiimep » Hactpoiika
t paTumkoB AKTMBMPOBaTh
$ BBEPX/BHM3
. TMER |
BbIXO[ MEHIO/OK
Hactpoitka BBEPX
» AKTMBMpPOBaTb
PEXWUM TAUMEP
[o oTkn. pene, MUH
K1: 049:21 K2: 062:21
K3: === K4: ===
BHms | /| BBEPX
PEXWUM TAUMEP
Mepuoa, MUHYT
P1: 100 P2: 90
P3: 60 P4: 0
BHM3 |,/ BBEPX
. PEXUM TAUMEP
PucyHok 22. Akmusayus pexxuma «Talimep» s isanonteu
:50% : 70%
K3: 0% K4: 30%
L—IBHK3 A

ECnn KaKOW-TO KaHa/n He MUCMONb3yeTca B CUCTEME 3/1eKTPOOTONIe-
HUA U ero HarpysKa He nogkatoyeHa K TEPM-2000 (Pene 1-4), To Kom-
MYTaLMIO Ha 3TOM KaHaJie MOXHO OTK/IIOUYUTb NPOrPaMMHO, YCTaHOBUB
AN1A Hero B OKHe HacTpoek Mepuog pene = 0 nam koabduumMeHT 3anon-
HeHus = 0. B Tabnvue 4 npuseseHbl 3HaYeHUA NPeLyCTaHOBAEHHbIX Na-
pameTpoB ANA pexnma «Talimep» U AnanasoH UX PerynpoBok.

Ana noboro KaHana (1-e oKHo HacTpoiiku «Mepuog pene, Mu-

' PeKomeHAayeTcA yCTaHaBAMBATb NepPUOA KOMMyTauuu pene

@ HyT») He meHblue 10 MUHYT, BO M36exkaHUe YacTbIX Nepekio-
YeHUit pene perynatopa, COOTBETCTBEHHO, GbICTPOro M3Hoca
pene v NOAKAOYEHHDbIX K HAM KOHTAaKTOpPOB
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Tabnuya 4. [pedycmaHosneHHble napamempol pexcuma « Talimep»
U 0uanasoH ux pez2ynuposox

Mepurog, MUHYT, NpeaycT.

[nanasoH nepmMoaos, MUHYT

KoadduumeHT 3anonHeHus, %, npeaycr.

[1anasoH KoahdruMeHToB 3anonHeHus, %

7.4.3. UHpopmauma Ha IKpaHe U MHAUKALUA B pexkume «Taimep»

Pabouyasn MHPopMaLMa B 3TOM pexmnme oTobparkaeTcs B 3 OKHax (cm.
puc. 22). B 1-m OKHe 0TobparkaeTcs Bpems B MUHYTaX A0 OTK/IOYEHUS
pene Ha KaXkAom KaHasne. Bo 2-m 1 3-m OKHax NoKasaHbl NpeayCcTaHoB-
NleHHble 3HaYeHUA nepuoaa KoMmyTaumu n KoadpduumeHTa 3anonHe-
HUA ANA KaXA0ro KaHana.

Echn B 1-m OKHe O/18 KaKOro-To KaHasa BMEeCcTO OCTaBLUeroca Bpe-
MEHW A0 OTK/AIOYEHUA pesie NOKasaHbl CUMBOJbI «---», TO 3TOT KaHan
OTK/IIOYEH NPOrPaMMHO — B MEHIO HAaCTPOEK PeXXMma A/1A 3TOro KaHana
yctaHoBneH Mepuog pene = 0 unun koapduumneHT 3anonHeHmsa = 0.

Ha nvuesoi naHenu npnbopa B C/ydyae BKAOYEHWUA HarpeBa Ha Ka-
KOM-IMH0 KaHane 3aropaeTcs COOTBETCTBYOLWMIN cBeToamon Pene 1-4.

7.5. Pexxum «t aaTunmKkos»

Pexnm «t AaTUMKOB» OTOBpaKaeT TemnepaTypy CO BCEX MOAK/IOYEH-
HbIX K TPUB0oPY LMPPOBbLIX U aHANOTOBbIX AAaTYMKOB TEMNEPATYPbI. ITOT
PEeXMM MOXKHO UCMO/b30BaTb Kak CEPBUCHbBIN HA 3Tane MyCKOHaNaaKu
WY NPU SUATHOCTUKE CUCTEMbI 371eKTpooTonaeHuA. Cxema nogxatoye-
Hua TEPM-2000 B pexume «t 4aTYMKOB» NOKa3aHa Ha PUCYHKe 23.

I3TOT pexknm He TpebyeT HAaCTPOWKM, OH aKTUBUPYETCA Cpasy B COOT-
BETCTBUM CO CXEMOM Ha pUCYHKe 24.

NHbopmauma Ha aKpaHe npubopa B pexnme «t AaTinMKoB» oTobpa-
YKaeTca B ABYX OKHax (cM. puc. 24): B 1-M OKHe noKa3aHbl U3MepeHHble
3HayeHuA TemnepaTyp oT LMpPOBbLIX AAaTYMKOB, BO 2-M OKHe — 3Haye-
HUA TemnepaTyp OT aHaNOroBbIX AATYMKOB, MOAKAOYaeMblx K TEPM-
2000 yepes HIMT.
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[L]N] Cers~2208
SF1 |

[T
CeTb|Pene|Pene|Pene Pene Pesne Pesne Pene| |Bxop L[B[A
22| 1| 2| 3 4 o3 sloal |7 3am. RS-485

TEPM-2000

LindpoBble aaTumnkm t° Oatuukm t° 4...20 MA E:;; Naty. oAbl
+5 B[A[a2[n3(n4[as] oB | [x241][2[3]4] 0B [0B | [0Bo1jo2oB|B1]B2]B3[B4[0B
I I I I [ T T 11 [ 1 [ [T 11

OpaHXesblit @ cepbint

O EsTDIoND}—

@ 6Genbiin
Hatamk TeM"ePg%%b‘ r‘ AHanorosbIi AaT4MK TEMNEpPaTypbl NOBEPXHOCTH
;ga;p:;roc(Tﬁ 1 ﬂ5) — (Tepmonpeobpasosarens

conpotueneHys Pt100 u .n.) MO 4 WT.

HMT - HopmupytoLwwii npeobpasosaTtens
Temneparypbl

PucyHoK 23. Cxema nodkmoyeHus TEPM-2000 8 pexcume «t 0amyuKoe»

PEXUMbI BMPABO PEXWUMbI BMNPABO PEXUMbI
» Tpy6a Tpy6a+ Tpy6a » Tpy6a+ Tpy6a Tpy6a+
Kp P Tanmep Kp P Taumep Kp Tavumep
t patumkoe 3 BMIEBO t paTumkoBs BNEBO t patumkoB
A |snpaso
BMEBO|
PEXWUMbI BMPABO PEXWUMbI
Tpy6a Tpy6a+ Tpy6a Tpy6a+ MEHIO/OK
Kp p ® Taiimep P P Tauimep
t patumkoB 3 BNEBO | »t patumkos BBEPX
SRR
LIMOPOBBIE JATHAKK TEMI.
(4 2:426.1°C
3:429.7°C 4: X
5: +19.3°C
BHM3 |, /] BBEPX
TYHUKU TEMI. 4-20 mA
PucyHok 24. L "
1:+4202.0°C 2:+137.9°C
AKmusayua pexuma «t damyuKoe» 3 X 4: +44.5°C
L IHu3 A

7.6. YcTaHOBKA 3aZiep>KeK BK/IIOYEHUA U BbIK/IOYEHUA pene
Tepmoperynatop TEPM-2000 no3BonfeT HACTPOUTb 3a4eprKKu
BK/NIOYEHMA U BbIKIIOYEHUA pesie Ha KaHanax 1-4 B cayvaax ynpasne-
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HUA WMHEPLUMOHHBIMU U BbICOKOMHEPLUMOHHBIMU HarpesaTe/NbHbIMU
aNemMeHTaMM (NiaBHble MYCKW CaMOperyavpytoLLmMxca Kabenen, mouy-
Has Harpyska Ha oborpeBaeMom 06beKTe, KacKaZlHoe BKIOYeHue He-
CKO/IbKMX TEPMOPETYNATOPOB U T.4.).

3aAep)KKM HaCTPauUBalOTCA B OTAE/IbHOM OKHE, U OHU MPUMEHUMbI
K pexxumam Tpy6a, Tpy6a+ u Kposna/Lop. Anroputm paboTbi 3agep-
JKEK cneayowmii:

1. eciv ANA KaKOTro-TO KaHana YCTaHOBNEHA 3a4EePMKKA BKAOYEHUS,
Hanpumep, 10 MUHYT, U TEPMOPEryNATOP Ha OCHOBAHUM CUTHANOB AaT-
YMKOB OMpPeaenu, YTo HEOBXOAMMO BKIIOUUTL Harpes Ha 3TOM KaHane,
TO HarpeB 6yAeT BKAOUYEH TONbKO cnycTa 10 MUHYT OXKUAAHWA, eCu
Ha MOMEHT OKOHYaHWsA OXUAaHUA BCE elwé ByaeT ocTaBaTbcA HEOOXO-
AVMOCTb BO BK/IIOYEHUW Harpesa Ha OCHOBAHMM NOKa3aHWi AaTYMKOB;

2. eC/IM ANA KaKOro-TO KaHasa YCTaHOBNEHA 33a4epPXKKa BbIKNOUEHWS,
Hanpumep, 20 MUHYT, U TEPMOPETYIATOP Ha OCHOBAaHUM NMOKa3aHWI AaT-
YMKOB OMpPeAenun, YTo HeObXOAMMO BbIK/IHOUYWTL HarpeB Ha 3TOM KaHane,
TO Harpes ByAeT BbIK/MHOYEH TOMbKO cnycTa 20 MUHYT OXUAAHWSA, eC/IU Ha
MOMEHT OKOHYaHMA OXMAAHUA BCE elé byaeT ocTaBaTbCA Heobxoaw-
MOCTb B BbIK/IOYEHUW HarpeBa Ha OCHOBAHMU CUTHA/IOB AATYMKOB.

CxeMa HACTPOMKM 3aJepKeK NnokasaHa Ha pucyHke 25. OKHO Ha-
CTPOMKM 3a4epXKeK HaXOAMTCA B KOHLE CTPaHuMLbl Bbibopa pexunma pa-
60TbI (cM. puc. 713 n. 6.1.)

PEXUMbI BMPABO PEXUMbI BMNPABO PEXWUMbI
» Tpy6a Tpy6a+ Tpy6a » Tpy6a+ Tpy6a Tpy6a+
K| Tanumep K| Tanmep » Tanmep
t patumkoB BNEBO t paTumkoB BNEBO t patumkoB 3.
) | BMPABO
BNEBO[
PEXUMbI BMNPABO PEXUMbI BMNPABO PEXWUMbI
Tpy6a Tpyb6a+ Tpy6a Tpy6a+ |—=> Tpy6a Tpy6a+
K » Taimep K| Tavmep Tavmep
t patumkoB BNEBO | ®t parumkos BNEBO t paruukos » 3
\/ MEHIOIOK
Ha cTpaHuue HacTpoiikv ByayT murate sHakomecta. BbiGop HyxHoro 3AOEPXKWU PENE
3HakomecTa ocyulecTenserca kHonkamu BMPABO u BNEBO BKN./BBIKN. MUHYT BbIXon4
(NpoKpyTKa UMKNMYeckas cripaBa Haneso M cresa Hanpaso). Beoa 1:00/00 2:10/10
HYXHOM UMGPBI B 3HAKOMECTO  OCYLIECTBMAETCA LMKNUYECKH 3:05/15 4:30/20
kHonkamu BBEPX (0...9-0...9) n BHU3 (9...0-9...0) \L MEHIO/OK 41?;15»;:‘0:8}4‘&;:;»
3AOEPXKWU PENE
[nst coxpaHeHns BBeas [NaHHbIX HaXaTb Ha KHOMKY __— YctaHoBneHo BbIXOA
MEHIO/OK. Mpyt 3ToM Ha 3KkpaHe MOSBUTCA HaAMNCh «YCTaHOBNEHO» — ; gg ¢ ‘1’2 i ;g ; ;g

PucyHok 25. Hacmpolika 3adepicek
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3a4eprKKK, BKAKOYEHUSA M BbIK/IOYEHWA YCTaHAB/IMBAOTCA HE3aBUCK-
MO A/1A KaXKA0ro U3 KaHaN0B B OAHOM M TOM »Ke OKHe: 1-e 3HayeHue —
3a71epsKKa BKAOYEHUA / 2-€ 3HaYeHMe — 3a/1ePXKKa BbIKNIOYEHUS.

EANHULBI M3MepeHna 3aaepKek — MUHYTbL. [Inana3oH yCTaHOBKM
3a4epKeK BKAoUeHns n BoikatoveHua 0...99 muHym. MNpepycTaHOBAEH-
Hble 3HaYeHUA 3a4ePXKEK BKIOYEHUA U BbIKAOYEeHUA — o 0 MUHYT (6e3
3agepxeK). Npu ycTaHOBKe 3a4epXeK HEOBXOAMMO HaKaTb Ha KHOMKY
MEHIO/OK ansa coxpaHeHus BBEAEHHbIX 3HaYeHWIA, Ha 3KpaHe B 3TOT
MOMEHT NOABUTCA HAAMUCb «YCTaHOBAEHO» (CM. puc. 25).

7.6.1. OcobeHHOCTU 3aAepiKeK BKIIOUEHUA U BbIKNIOYEHUA pene
ANA pasHbIX peXXxumoB paboTbl TepmoperynsaTopa

MpY MCNONb30BaHUK 3afepKeK B pexume «Tpyba» Heobxoanmo
YUYUTbIBATb MHEPLMOHHOCTb Harpysku, KoTopol ynpasnset TEPM-2000:
3a[ePKKM BKIOYEHUA He AOMKHbI ObiTb CAULWKOM AOATUMMW, YTOObI
oborpeBaemblii 06BEKT He OCTbl1 BO BPEMA OMUAAHMA BKAOYEHUA
oborpeBa, a 3aZ1ePKKM BbIK/OYEHWUA HE AOMKHbI 6bITb CAULLIKOM 40/-
r'mMmMmun, 4tobbl 0b6orpeBaembli OB6BEKT He neperpesnca 3a CYET A0ATOro
HEOTK/IIOYEHWNA Harpy3KHu.

MpY MCNONb30BaHUM 3aepiKek B pexume «Tpyba+» 3amepKKu
BKNIOYEHMA M BbIKNOYEHMA A KaHana N pgobasnaiotca K nepuoay
pene (uuKkny pene, cm. n. 7.2.1.), pactarueas 3T1oT nepuogd. Hanpumep,
Ana KaHana N ycTaHOB/IeHbl TakMe napameTpbl:

1. 3apeprkKa BrAoYeHMA 10 MUHYT

2. 3a4epKKa BblkntoyeHna 20 MUHYT

3. umkn pene 30 MUHYT

4. NycTb B AaHHbI MOMEHT COOTHOLLEHME TeKyLLel U YCTaHOB/EH-
HOM TemnepaTypbl Ha KaHa/ie TaKoBO, YTO BbIYMC/IEHHbIN KO3dd. MoL-
HOCTU paBeH 50%, To ecTb BpeMs BKAtoYeHUA pene = 15 MUHYT.

B Takom cnyyae c y4éToM 3aZeprKeK nepuos pene pacTtAHeTCA Ha
Bpemsa 3agepKek 10+20 = 30 muHyT, TO ecTb coctaBuT 30+30 = 60 mu-
HYT. Bpemsa BK/NHOYEHHOTOo cocToAHUSA pene byaet paBHo 15+20 = 35 mu-
HYT, @ BPEMS BbIKNHOYEHHOTO COCTOSHMA pene byaeT paBHo 15+10 = 25
MUHYT. C y4ETOM 3a4ePXKeK, HECMOTPSA Ha BbIYUCIEHHbIN KO3pdULIMEHT
3anonHeHna 50%, dpaktuyeckuin KoaddUUMEHT 3anoNHeHMA byaeT pa-
BeH 35/60 ~ 58,33%.
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Ecnin B pexkmme «Tpy6a+» HeKOTopble M3 KaHaioB paboTatoT no cob-
CTBEHHbIM AaTymKam t° 1-4 B pexkume NopaepyKaHus Temnepatypbl Ha
KaHane, To ecTb, paKTUYeCKM, B pexnme «Tpyba», TO NpU yCTaHOBKe
3a4epKeK A1A ITUX KaHANOB HEOBXOAMMO YUNUTbIBATb MHEPLIMOHHOCTb
NOAK/OYEHHbIX K HUM Harpysok.

Ecnn KaKkue-To KaHanbl paboTaloT B pexmnme orpaHuMYeHus, To ecTb
NPONOpLMOHaNbHOE yNpaBaeHNe No AaTumKy [15, HO C OTCAeKMBaHUEM
MaKCMManbHOM t° JaTYMKaMM Ha KaHanax, To Npu LOCTUMKEHUN BepXHe-
ro npegena t° oTKAYEHME HArpy3Kn NponcxoamT cpasy, 6e3 3agepKek
BbIK/IIOYEHWSA, U MPU OCTbIBAHMU HUXKE HUMKHETO Npeaena t° BKAtoYeHne
HarpysKku NpoUCXOAWT TaKKe 63 3a4eprKeK BKAOYEHUA.

Mpu UCNoNb30BaHMM 3aJepsKeK B pexkume «Kposns/dop» Ko spe-
MeHu aorpesa KaHana N fo6aBnseTcs TONbKO 3aZepiKKa BKOYEHMS, a
3a4eprKKa BbIKOYEHUS /1A 3TOrO KaHana NpoMCXoaMT CaMOCTOATE b-
HO, KOTZla 3aKaHYMBaeTCA 3TOT CYMMApHbI Nepuoa, Lorpesa v HacTaér
BPEMS BbIK/OUUTb HarpysKy.

Ecim B pexknme «Kposns/Jop» HEeKOTOpble U3 KaHaNoB paboTatoT no
cOBCTBEHHBIM AaTunKam t° 1-4 B pekume NopaepsKaHus TemnepaTypbl
Ha KaHane, To NpW YCTaHOBKe 3aJepyKeK ANA 3TUX KaHanioB Heobxoau-
MO YYUTbIBaTb MHEPLMOHHOCTb NOAKIOYEHHDbIX K HUM HarpysokK.

3aZiepXKKM BKIKOYEHUA U BbIKNIOYEHWA TaKKe paboTatoT 1 Npu BKAO-
YEeHUN/BbIKNOYEHUN OTTANKM.

8. HACTPOMKA HMT

AHanoroBsble AATYMKKU TemnepaTypbl Nnoakatovatotca K TEPM-2000 ve-
pes3 Hopmupytolwme npeobpasosateny TemnepaTtypbl — HMNT, — npeobpasy-
tOLLME CUMHA OT aHAIOTOBbIX AATYMKOB (TEPMOCOMPOTUBAEHWUI) B CUTHAN
ToKkoBoM netin 4-20 mA. Kannbposka BbixogHoro curHana HIMT ocyluect-
B/IAETCA HAa CAMOM TaKOM npeobpasosaTtese — ANA NoAyYeHUs NogpobHON
MHbOPMALMKM 0BPATUTECH K MHCTPYKLMM HA NpumeHsaemble HIT.

[Ons npaBuabHol paboTbl ¢ HMT B Tepmoperynstope TEPM-2000 He-
06X04MMO 334aTb Tpebyemble 3HaYeHUA MUHUMAIbHOM M MAaKCMMasib-
HOW TemnepaTypbl B 3aBUCMMOCTM OT MUHMMABbHOTO (4 MA) U MaKcK-
MasibHoro (20 MA) TOKOBOTO CUrHana ANs KaxKAoro KaHasna, K KoTopomy
noakntovatorca HIMT.
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HacTporika HMNT B TEPM-2000 npoucxogut B nyHKTe «4..20 mA»
[naBHOro meHto (0 Tom, Kak BOMTU B MNaBHOE MeHto, cMm. . 4.2.3). Cxe-
ma HacTpolikn HMNT npuBegeHa Ha pucyHKe 26.

[unanasoH JonyCcTUMBbIX 3HAaYEHUIM ANA KaXKO0r0 KaHana:

4 mA: -100...+699 °C
20 mA: -099...+700 °C

MNpeaycTaHOBAEHHbIE 3HAYEHUA A1A KaXKA0ro KaHana:

4 mA: -50°C
Ecnun napons BBEAEH NPaBUNBHO
HACTPONKA * Bxogl 4.20mA *
» Bepcua MO ke
MNaponb 4...20 mA 4 mA: -050°C
Pexum MODBUS = 20 mA: +200°C
BBEPX /\ \/ BHU3 \// MEHIO/OK
HACTPOMNKA * Bxogl 4.20mA * |
Bepcus M0 YcTaHoBneHo T
» Maponb 4...20 MA 4 mA: -050°C ssona
Pexum MODBUS 20 mA: +200°C
BBEPX )\ \/ BHU3 \/ MEHIO/OK
HACTPOMKA * Bxop2 4..20mA * |BbIXOA
Bepcus MO
Mapone 4..20 mMA 4 mA: -050 °C
» Pexxum MODBUS 20 mA: +200 °C
BBEPX /|\ \/ BHU3 \/ MEHIO/OK
HACTPOMKA * Bxop2 4.20MA *
Bepcus MO YcTaHOBNEeHo E&’;‘%;f‘
Mapons » 4...20 mA 4 mA: -050 °C eona
Pexum MODBUS 20 mA: +200°C
\/ MEHIO/OK \/ MEHIO/OK
BBE[WTE MAPOIb * Bxop3 4.20mA * |BbIXOA
BLIXON 00000 MERIIOK 4 MA: =050°C
20 mA: +200 °C
Ecnv naporns BBeAEH o \l/ MEHIO/OK
BBEOWTE MAPOIb * Bxopg3 4.20MA *
|_BbIXOA YcTtaHoBneHo (s
98765 4 mA: -050°C ownbok
HeBepHbIvi napone 20 mA: +200 °C BBOAA
\/ MEHIO/OK
* Bxopg4 4.20mA *
Ha cTpaHuuax HacTpoek 6yayT Murath 3HaKOMecTa. B M BbIXOA
BLIBOp HyXHOTO 3HaKOMECTa OCYLUECTBNAETCS 4 mA: -050 °C
kHonkamu BMPABO u BIIEBO (npokpyTka uvknuyeckas 20 MA: +200 °C
cnpaga Hareeo 1 crneea Hanpaeo). Beoa Hy»HOM undps .
B 3HAKOMECTO UMK YCTAHOBKA 3HAKOB + U - OCYLUECTBNAeTC \/ MEHIO/OK
uuknuyecku kHonkamu BBEPX (0...9-0...9 unu +/-u t.a.) u * Bxog4 4..20mMA *
BHU3 (0-9...0-9...0 unm +/-n 1.4.)
Awh: 0BG |-MEHOOX

PucyHok 26. Cxema Hacmpoliku HIT

20 mA: +200°C
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Ecnn 3HaueHMA Ha KaKoOM-TO CTpaHMLEe HacTpoek BBeAeHbl Henpa-
BU/IbHO (BHE 40NYCTUMbIX 3HAYEHWI, UK HEe BbINONHAETCA COOTHOLLEe-
Huet, < tZOMA), TO MPW HaXKaTUK KHornku MEHKO/OK He 6yaeT coBepLuéH
nepexos, Ha cnefymoLLyto CTpaHuLy U byaeT NoKasaHo npeaynpexae-
Hue 06 olWKnbKe, NPy 3TOM BBeAEHHbIE AaHHble He 3anuCcbiBalOTCA B

namsTb npubopa:

* Bxop2 4..20mMA *
Ownbka
4 mA: +200 °C
20 mA: +200 °C

9. CB43b TEPM-2000 C MK No MODBUS

YpanéuHoe ynpasnerHune TEPM-2000 vepes lNK ocywiectsnsaeTca ¢ no-
MoLLblo NpoTokosia MODBUS RTU no uHTepdeiicy RS-485 (knemmbl A n
B —nos. 7 Ha puc. 1). Ana Hanagku cessu c MK Tpebyetca 3agaTb npubo-
py afpec yCTpoicTBa M BblIOpaTb CKOPOCTb 0OMeHa AaHHbIMK. ITK na-
pameTpbl HacTpansatoTcs B NyHKTe « MODBUS» MaBHOro meHio (0 Tom,
KaK BOWTU B [NaBHOE MeHto, cm. M. 4.2.3.). Cxema Bbibopa CKOpoCTH 06-
MeHa JaHHbIMU Ha Npumepe ycTaHoBKM 115200 k6uTt/c npuseaeHa Ha
pUcyHKe 27, a ycTaHOBKa agpeca yCTPOMCTBA NOKa3aHa Ha pUCYHKe 28.

[ocTynHble 3HayYeHWA cCKopocTeit obmeHa AaHHbIMKU, KOUT/C:
2400, 4800, 7200, 9600, 14400, 19200, 28800, 38400, 57600, 76800,
115200 n 230400. Bo3amoKHble agpeca ycTpolictsa B cetu MODBUS
—o1 1 po 247.
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BbIXOL

BbIXO[

Mpu HaxxaTum kHonkn MEHKO/OK cpasy yctaHaenvBaeTcs
CKOPOCTb, Ha KOTOPYIO yKa3blBaeT CTpernka

Ecnu naponb BBeAéH NpasBumnsHoO

HACTPOWKA BbIXOn HACTPOMKA MODBUS
» Bepcua N0
Maponb 4..20 mA >|  #»CkopocTb
Pexum mMODBUS |BBEPX Anpec
BBEPX /\ \/ BHW3 \/ MEHIO/OK
HACTPOVIKA HACTPOWKA MODBUS
Bepcus MO CkopocTte Gut/c: 19200
» Maponsb 4..20 MA »2400 4800 7200
Pexum MODBUS 9600 14400 19200
BBEPX /\ \/ BHM3 BNEBO /\ \/ BMPABO
HACTPOVIKA HACTPOVKA MODBUS
Bepcus MO CkopocTtb 6ut/c: 19200
MNapone 4..20 mA 2400 w» 4800 7200
» Pexcium MODBUS 9600 14400 19200
BBEPX /\ \/ BHM3 BNEBO /) \/ BMPABO
HACTPOVKA -
Bepcus MO =
Maponb » 4..20 MA HACTPOMKA MQDBUS
e Dy
BBEPX /\ \/ BHU3 9600 14400 ®»19200
HACTPOWKA < BNEBO BMPABO
Bepcus N0 v/r v
Trpens 4.20mA | BHM3 HACTPOWKA MODBUS
Pexum » MODBUS CkopocTb 6ut/c: 19200
» 28800 38400 57600
\/ MEHIO/OK 76800 115200 230400
BBEOWTE NAPOMNb BNEBO /\ \/ BIPABO
00000 MEHIO/OK :, .
HACTPOUKA MODBUS
CkopocTtb 6ut/c: 19200
E &
°"’;’;‘E°£;;9Ee“n;fg?f:“"""° 28800 38400 57600
76800 »115200 230400
98765 \/ MEHIO/OK
HeBepHbi# naponb HACTPOMKA MODBUS

CkopocTtb 6ut/c: 115200
28800 38400 57600
76800 »115200 230400

BbIXOA

PucyHok 27. CmeHa npedycmaHosneHHol ckopocmu MODBUS ¢
19200 k6um/c Ha 115200 k6um/c
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HACTPOMKA MODBUS

» CkopocThb

Anpec

BBEPX /\ \/ BHM3
HACTPOMKA MODBUS

CkopocTb
» Anpec
Ha cTpaHuue ycTaHoBku agpeca ByayT muratb 3HakoMecTa. \/ MEHIO/OK
BbIGOP HYXXHOrO 3HAKOMECTA OCYLLECTBIISIETCS AIPEC MODBUS
kHonkamn BMPABO v BJIEBO (npokpyTka umknuyeckas BbIXOA
cnpasa Haneso U crieBa Hanpaso). BBoa HyXHOM Ludpb 123

B 3HAKOMECTO OCYLIECTBIISETCH LMKIMYECKU KHOMKaMn
BBEPX (0...9-0..9 u .a.) n BHA3 (0-9...0-9...0 u 1.4.)

[ins noaTeepXaeHNa BBOAa agpeca
Haxumatb kHornky MEHKO/OK He Tpebyetcs

PucyHok 28. YcmaHosKa adpeca ycmpolicmea 8 cemu MODBUS

B TEPM-2000 peanusosaHo 2 ¢pyHKuum MODBUS:

1. 0x03 — READ HOLDING REGISTERS (Mony4yeHue TeKkyLiero 3Have-
HWA OA4HOMO UM HECKONIbKMX PErUCTPOB XpaHEHMS)

2. 0x10 — PRESET MULTIPLE REGISTERS (YcTaHOBWUTb HOBble 3Haye-
HWA HECKONIbKUX NOCAe[0BaTe/IbHbIX PErncTpoB)

3. Konunuectso cron-6umt — 2

4. lnnHa cnoBa AaHHbIX — 8 6ut

5. KoHTpo/b 4eTHOCTU — HeT

Oco6eHHOCTM npoTokosia MODBUS:

1. Konnyectso cTon-6wmr - 2

2. Konnuectso 6UT gaHHbIX - 8

3. be3 npoBepkM YETHOCTU

4. MoNMHOM BbIYUCNEHUA KOHTPONbHbINA cymmbl CRC16 — 0xA001;

5. NMopagok nepesaym KOHTPOAbHOW CyMMbl: nepBbii 6anT — LOW,
BTOopoi — HIGH

6. MpeaycraHosaeHHas ckopoctb MODBUS — 19200 k6uTt/c

7. MpenycTaHOBAEHHbIN agpec ycTpoicTea — 123

8. YTobbl y3HaTb agpec TEPM-2000, Hago nociaTb emy KOmaHay
0x03 ¢ apgpecom yctpoictea 0. OteeT oT TEPM-2000 B Takom cnyyae
cocTouT 13 4 6aiT: 1 — aapec yCcTpoicTBa, 2 — Kog, 3anpoca (0x03), 3 u
4 6aiTbl — CRC16
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6.) Mpu HacTpoiike napameTpos MODBUS RTU B SCADA-cucteme
ACY TN ana nogkntoyeHma TEPM-2000 npu cpefHUX CKOPOCTAX 06-
MeHa AaHHbIMW PEKOMEeHAYeTCA YyCTaHaBAMBaTb BENMYMHY TallmayTa
O¥WIAHWUA OTBETA OT yCTpoWcTBa He MeHee 100 Mc, @ ANA HU3KUX CKO-
pocteit (Huxe 9600 K6uT/c) — nopaaka 300 mc u 6onee.

9.1. NMoakntoueHue Beaylero ycrpoictea K TEPM-2000 no RS-485

1 Ecnu y BeAyLLero ycTponcTBa eCTb TO/IbKO CUTHA/IbHbIE KOHTaKTbI
A 1 B, TO HEOBXOAMMO COeAMHUTL KOHTAKT A Ha TEPM-2000 (cm. ra.
5.1) C KOHTaKTOM A Ha NOAK/IIDYAEMOM K HEMY YCTPOWCTBE, M KOHTAKT B
TEPM-2000 c KoHTaKTOM B Ha noaxntoyaemom ycTporictee. ns ymeHb-
LWEeHUA BAUAHUA NMOMeX Ha cBA3b Mo UHTepodelicy RS-485 Hafo cBUTH
mexxay coboli curHanbHble nposoga A 1 B naum ncnonbsosaTtb gna coe-
OVHEHWA NPOBOA TUMa «BUTaA napa».

2 Ecnv g/ivHa IMHUK ¢Basu no nHTepoelicy RS-485 civwikom BenvKa
4019 yBepeHHOro obMeHa JaHHbIMW UK YCTPOWCTBA PACTIONOMKEHbI B 30He
B/MAHUA CUJIbHBIX 9/1EKTPOMArHUTHBIX MOMEX, TO CieflyeT NpeanpuHATbL
cnepyrouive fencTBUA NS YMEHbLIEHUsA BANSHWUA NoMeX (CM. puc. 29):

1. YMeHbLINTb CKOPOCTb Nepeaayn AaHHbIX

2. MocTaBMTb Ha KOHLAX JIMHWUW CBA3U TEPMUHUPYIOLLME OKOHEYHble
pe3nctopbl HoMuHanom ot 50 go 120 Om. Kak npaBuao, AOCTAaTOYHO
pe3unctopos R1 n R2 no 100 namn no 120 Om, Kak NOKa3aHO HA PUCYHKe
29. ConpoTtusneHune pesnctopos R1 1 R2 AonKHO 6bITb OAMHAKOBLIM

3. Mpy HaIMUYKMM Ha NOAKNOYAEMOM BefyLLeM yCTPOWCTBe 0bLLero npo-
BOAA 0643aTe/IbHO COeAMHUTL ero ¢ 06LWwum nposogom Ha TEPM-2000

TnHus ceasmn

A E] @ A
R1 R2
Benyuee
TEPM-2000 |B B| yerpoiicteo

B L
O6wwn npoeog

PucyHok 29. Cxema coeduHeHus TEPM-2000 c eedywum ycmpol-
cmeom no uHmepdgelicy RS-485 0n1a ymeHbWeHUA 8AUAHUA 31eKmpo-
MQO2HUMHbIX noMex
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9.2. Tabnuua perucrpos MODBUS pgna TEPM-2000

B Tabnvue 5 npeacrasnerbl pernctpsl TEPM-2000 ans ceasu c MK no
MODBUS. Tun aaHHbIxX Bcex pernctpos MODBUS B TEPM-2000 — signed
int16, To ecTb 3HaKoBOE Lie/IoYMc/ieHHoe 16-6uTHOe 3HaYeHune Tina int.
B Tabnuue 5 B cTtonbue «HaszHauyeHWe perncTpa» 3Ha4yeHuaA npuseaeHbl
B gecatmyHom popmarte (DEC).

Pernctpbl ¢ nopagkosbimn Homepamu ot 0 go 99 comepkaTt 3Have-
HWA BCEX BBOAMMbIX Yepes [NaBHOe MeHo NapameTpoB (LaHHble Ans
pexunmos paboTbl, 3HaYeHMs HacTpolku HIMT u T.4.).

Mpwu BBOAe napameTpos B TEPM-2000 c MK uepe3s cucremy ACY TN
(unu no6oe gpyroe aHanornuyHoe MNMO) cneayer ceAUTb 38 UX HAXOXK-
AeHneMm B AONYCTUMOM AManasoHe, YKa3saHHOM /19 KaXKA0ro 3Have-
HUA B COOTBETCTBYIOLMX [/1aBax HacTosAwero PykosoacTBa u Tabauue
5, BO usberxkaHue HenpaBuabHOM paboTbl npubopa

Pernctpbl ¢ nopsagkosbimn Homepamum oT 100 go 134 copepskat
3HayeHnA TeKyuwmx napametpos TEPM-2000, namepAaembix U 13-
MeHAILWMXCA BO BpeMa paboTbl npubopa: TeKywme TemnepaTypsl
NOBEPXHOCTU Ha KaXKAOM KaHasje, cOCToAHMe pene, KoapduumeHT
MOLLHOCTU U T.A4.

[HaHHble pernctpos 100-108 (Tekylume 3HaYEHUA AATYMKOB Temre-
paTypbl) NpeacTaBneHbl B popmate x10 — 3HaueHUe TemnepaTypbl, ym-
HOXeHHoe Ha 10. Hanpumep:

1. Terkywasn t2 undposoro aatunka A1 = +25,6 °C. Torga B perucrpe
100 (0x64) 6yaeT 3HaueHue 256

2. Tekyuwas t2 umdposoro gatumnka A2 = -19,6 °C. Torga B pernctpe
101 (0x65) 6yaeT 3HaveHue -196

3. Tekywian t2 aHanoroBoro gatymka Ha 3 KaHane = +357,2 2C. Torga
B pernctpe 107 (Ox6B) byaeT 3HayeHme 3572

4. Ha 4 KkaHane OTCyTCTBYET aHa/IoroBbI AaTymK. Torga B perucrpe
108 (0x6C) 6yaet 3HayeHue -4040

Tabnuya 5. Pecucmpel TEPM-2000 014 cesa3u ¢ 1K no MODBUS
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Appec Yyre- | 3a-
HassaHue HasHaueHue
erucTpa tne | nncs perucrpa
P DEC | HEX | ox03 | ox10
AAHHbIE ANA PEXXKUMA «TPYBA»
chanlTempStart 0 0 + + HavanbHan t° kaHana 1
chan1TempFinish 1 1 + + KoHeuyHas t° kaHana 1
chan2TempStart 2 2 + + HauanbHan t° kaHana 2
chan2TempFinish 3 3 + + KoHeyHas t° KaHana 2
chan3TempStart 4 4 + + HauanbHas t° kaHana 3
chan3TempFinish 5 5 + + KoHeyHas t° kaHana 3
chan4TempStart 6 6 + + HavanbHas t° kaHana 4
chan4TempFinish 7 7 + + KoHeyHas t° KaHana 4
HauKauma asapum
dtEmergl 8 8 + + [aT4MKa Ha KaHane 1:
1-Bkn, 0-Bbikn
WHAanKauma asapum
dtEmerg2 9 9 + + [aTivKa Ha KaHane 2:
1-Bkn, 0-Bblkn
HapKauma asapum
dtEmerg3 10 A + + [ATYMKa Ha KaHane 3:
1-Bkn, 0-Bbikn
HauKauma aBapum
dtEmergd 11 B + + [AT4MKa Ha KaHane 4:
1-Bkn, 0-Bbikn
JAAHHbIE ANA PEXXUMA «TPYBA+»
ch1TempStartP 12 C + + T BKA. KaHana 1
ch1TempFinishP 13 D + + T BbIKN. KaHana 1
ch2TempStartP 14 E + + T BKA. KaHana 2
ch2TempFinishP 15 F + + T BbIKN. KaHana 2
ch3TempStartP 16 10 + + T BKA. KaHana 3
ch3TempFinishP 17 11 + + T BbIKN. KaHana 3
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ch4TempStartP 18 12 T BKAN. KaHana 4
ch4TempFinishP 19 13 T BbIKN. KaHana 4
ch1TempAirMinP 20 14 T B034. MuH. KaHana 1
ch2TempAirMinP 21 15 T 8034, MWH. KaHana 2
ch3TempAirMinP 22 16 T B0o34. MuH. KaHana 3
ch4TempAirMinP 23 17 T B0o34. MUWH. KaHana 4
relay1CycleP 24 18 Liykn pene KaHana 1
relay2CycleP 25 19 Lnkn pene kaHana 2
relay3CycleP 26 1A Liykn pene KaHana 3
relay4CycleP 27 1B Liykn pene KaHana 4

Anroputm paboTbl pene
modeRelayl_Plus 28 1C Ha kaane 1:

1-NoppepraHue,

0 - OrpaHnyeHne

Anroputm paboTbl pene
modeRelay2_Plus 29 1D HEERENRZ

1-MNopaepxanue,

0 - OrpaHunyeHne

Anroputm paboTbl pene
modeRelay3_Plus 30 1E BRCELERDEE

1 - MNopaepanue,

0 - OrpaHnyeHne

Anroputm paboTsl pene
modeRelay4_Plus 31 1F BECERERRE

- 1 - NopaepraHue,

0 - OrpaHnyeHne

NHAauKauma asapum
dtEmergl1Plus 32 20 [aTuvKa Ha KaHane 1:

1-Bkn, 0-Bbikn

HAauKauma asapum
dtEmerg2Plus 33 21 [aTyvKa Ha KaHane 2:

1-Bkn, 0-Bbikn

WHanKauma asapum
dtEmerg3Plus 34 22 [AT4MKa Ha KaHane 3:

1-Bkn, 0-Bbikn
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MHAuvKauma aBapum

dtEmerg4Plus 35 23 [aTuvKa Ha KaHane 4:
1-Bkn, 0-Bbikn
[OAHHbIE ANA PEXXUMA «KPOBNA/AOP»
L YyscTButenbHocts 01:
do1Sensitivity 36 24 19, 0- Bblkn
L YyscTButenbHocTb 102:
do2Sensitivity 37 25 19, 0- Bblkn
L YyscTBuTenbHoctb [1B1:
dw1Sensitivity 38 26 1-9,0- Boikn
L YyscTButenbHocTb [1B2:
dw2Sensitivity 39 27 1-9,0- Boikn
L YyscTButenbHocTb [1B3:
dw3Sensitivity 40 28 1-9,0- Boikn
e YyscTauTenbHocTb [1B4:
dw4Sensitivity 41 29 19, 0- Bolkn
HwkHWl npegen
airTfempMinRoofPath 42 2A paboyero ayanasoHa t°
BO3ayXa
BepxHuii npeaen
airTfempMaxRoofPath 43 2B pabouero ayanasoHa t°
BO3ayXa
surfaceTempCh1RoofPath 44 2C U MOBEPXHOCTU MUHM-
ManbHas KaHana 1
surfaceTempCh2RoofPath 45 2D 1 MOBEPXHOCTM MUHM-
ManbHas KaHana 2
surfaceTempCh3RoofPath 46 2E £ MOBEPXHOCTM MUHM-
ManbHasA KaHana 3
surfaceTempCh4RoofPath 47 2F 1 NOBEPXHOCTA MitHM-
ManbHasA KaHana 4
surfaceTempCh1RoofPathMAX 48 30 t° noBepxHocTY KaHana 1
surfaceTempCh2RoofPathMAX 49 31 t° NOBEPXHOCTM KaHana 2
surfaceTempCh3RoofPathMAX 50 32 t° noBepxHoCTV KaHana 3
surfaceTempCh4RoofPathMAX il 33 t° noBepxHoCTV KaHana 4
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delay1RoofPath 52 34 + + Bpema forpesa
KaHana 1
delay2RoofPath 53 | 35 . + Bpems forpesa
KaHana 2
delay3RoofPath 54 | 36 . + Bpemsa gorpesa
KaHana 3
delay4RoofPath 55 | 37 ¥ + | Bremsporpesa
KaHana 4
O6orpes Ha KaHane 1:
pathHeat1 56 38 + " LB 0. B
O6orpes Ha KaHane 2:
pathHeat2 57 39 + a 0. e
Oborpes Ha KaHane 3:
pathHeat3 58 3A + " L 0. B
O6orpes Ha KaHane 4:
pathHeat4 59 3B + . LB 0. B
pathHeatHours1 60 | 3C + + Bpema oTTaikn anA
KaHana 1
pathHeatHours2 61 | 3p | + + | BremsorTaiiku ana
KaHana 2
pathHeatHours3 62 | 3t + + | Bpews omaiiki ana
KaHana 3
pathHeatHours4 63 | 3F + . | Bpews omTaiiki Ana
KaHana 4
OAHHbIE /1A PEXXUMA «TAUMEP»
timer1Period 64 | 40 + + | Mepvoa pene Ha
KaHane 1
timer2Period 65 | & + + | Nepvoa pene Ha
KaHane 2
timer3Period 66 | 42 a " MNepviog pene Ha
KaHane 3
timer4Period 67 | 43 + + | Mepviospenera
KaHane 4
timer1Percent 68 | 4 o + | Rosdduument sanonte-
HVA Ha KaHane 1
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timer2Percent 69 45 + KoabuumerT sanone-

HVA Ha KaHane 2
timer3Percent 70 46 + WEE U e

HWA Ha KaHane 3
timer4Percent 71 47 + Koabduunent sanonrie-

HWA Ha KaHane 4

HACTPOMKM AATYMKOB TEMMEPATYPbI 4...20 MA

t° npu curHane 4 mA ot
sl 2 & * HMT Ha KaHane 1

t° npu curHane 20 MA ot
sl B ® * HMT Ha KaHane 1

t° npu curHane 4 mA ot
t4mA2 74 A * HMT Ha KaHane 2

t° npy curHane 20 mA ot
120mA2 & 48 * HMT Ha KaHane 2

t° npu curHane 4 mA ot
e % e * HIMT Ha KaHane 3

t° npy curHane 20 MA ot
e w &2 * HMT Ha KaHane 3

t° npu curHane 4 mA ot
tmAd 78 a€ * HMT Ha KaHane 4

t° npu curHane 20 mA ot
20mAd » 4F * HIMT Ha kaHane 4

OBLUVUE HACTPOKHM

TeryLmii pexkum pabo-

Tbl: 1 - Tpy6a, 2 - Tpyba+,
currentMode 80 50 + 3- Kpos/a/aop, 4-Taik-

mep, 5 - t AaTumKoB
turnONdelayl g1 | 51| + 3apepiia BrIIOIEHIA

Pene 1, MuHyT
turnONdelay2 82 | 52| + 3aAepH i@ BINIOHEHNA

Pene 2, MuHyT
turnONdelay3 83 | s3 | + 3aAepiKa BkIoeHYA

Pene 3, MuHyT
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turnONdelay4 g4 | sa . . | 3amepkiaBraiodenrna
Pene 4, MuHyT

turnOFFdelay1 g5 | s5 " + | 3amepxrasoikiovena
Pene 1, MnHyT

turnOFFdelay2 8% | 56 | + + | 3apepxKa sbiknioverm
Pene 2, MUHYT

turnOFFdelay3 87 | 57 5 + | 3aAepxkka BbikiodeHA
Pene 3, MuHyT

turnOFFdelay4 88 | s8 + + | 3amepxxaseikniovena
Pene 4, MuHyT

89-

Cnye6Hble nepemeHHble 02 = -

mbAdres 93 | sD N ~ Agzpec ycTpoiicTsa B cet
MODBUS

T Y I I I

AAHHbBIE BO BPEMA PABOTbI MPUEOPA

TekyLuan t° Ha Bxoge 2
currTempST22ch2 x10, -4040 — owwnbKa
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currTempST22ch4

currTemp4_20ch1

103

105

69

TekyLan t° Ha Bxope 4
x10, -4040 — owwimbKa
JAaTivka

TekyLuan t° Ha Bxoge 1
4-20 mA x10, -4040 -
owubKa Jatumka

currTemp4_20ch3

stateRelayl

stateRelay3

stateRelayPSHeat

stateRelayError

107

111

113

115

TekyLuan t° Ha Bxoge 3
4-20 MA X10, -4040—
owubKa AaTumKa

CocroaHve pene 1:1-
Bkn, 0-Bbikn

CocrosHue pene 3:1-
Bkn, 0 - Bbikn

CocrosHue pene 7
(Mutanue A0): 1 - Bk,
0-BbIkn

CocrosHue pene 5
(Owmbka): 1 - Brn,
0-BbIkn




Tekywmii koadd. 3anon-
HeHws (% moLLHOCTM)

B pexxume Tpyba+ Ha
KaHane 2

dutyCyclePlus2

Tekywwmii koadd. 3anon-
HeHus (% MOLLHOCTY)

B pexkume Tpyba+ Ha
KaHane 4

dutyCyclePlus4

Bpems B MMHyTax [0
OTK/IOYEHMA pene B

timeToRelay2_OFF_min 122 7A + - o
pexxume Tarimep Ha
KaHane 2
Bpems B cekyHaax Ao
timeToRelay2_OFF_sec 23| | + | oTwmotennA pene s

peskmme Taimep Ha
KaHane 2
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Bpemsa B MuHyTax a0
OTK/IIO4EeHUA pene B

stateD02

stateDW2

131

83

timeToRelay4_OFF_min 126 7E o
pexume Tarimep Ha
KaHane 4
Bpema B cekyHAax Ao
timeToRelay4_OFF_sec 127 | 7 OTK/IONEHNA pENe B

peskmme Taimep Ha
KaHane 4

Cocroaxue [102: 80

(‘P’) - matumk cpabortan,
78 (‘N’) - maTumK He cpa-
60tan, 68 (‘D) - rpAsHbIA
Aatumk, 88 (X') - patumk
OTK/IO4EH NPOrPaMMHO

CocrosHve [1B2: 80 (‘P’)
- AaT4mK cpabotan, 78
(‘N’) - maT4mK He cpabo-
Tan, 68 ('D’) - rpA3HbIiA
AaTumK, 88 (X') - patumk
OTK/HOYEH NPOrPaMmHO
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Cocroanwe [1B4: 80 (‘P’)
- flaTuvK cpaboran, 78
stateDW4 133 | 85 | + ('N')- pamuik He cpato-
Tan, 68 (‘D’) - rpAsHbI
AaTumk, 88 (X') - patumk
OTK/IIO4EH MPOrPaMMHO

10. CBPOC HACTPOEK TEPM-2000

[Ons Toro, 4ytobbl COPOCUTL BCE NMpPeayCTaHOB/IEHHbIE HACTPOMKKU Yy
TEPM-2000 go 3Ha4yeHui MO YMONYaHUIO, HEOBXOAMMO BbIMOJAHUTD
cneaytoLyo Nocneao0BaTebHOCTb AeNCTBUIA:

1. MoNHOCTBIO BbIK/AOYUTL NUTaHWE Npubopa

2. HaaTb 1 yaep*nsatb 0gHOBPEMeHHO KHonKn MEHIO/OK u Bbl-
XOJ[, (cm. pucyHOK 2)

3. Mopgatb NUTaHue Ha Nnpubop

4. loxxaaTbCA NOABNAEHUA NPUBETCTBEHHOMO 3KPaHa MW APYrOMn UH-
dopmaL MM Ha 3KpaHe

5. MNocne 3Tnx AeNcTBUIA BCe YCTAaHOBKM NpMbopa NpMMyT 3HAYEHMA
No YMONYaHMIO
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1. YACTO 3AO0ABAEMDIE BOMNPOCHI NO TEPM-2000

1. B pexkume «Tpyba» unm «Tpyba+» Ha HeKOTopble U3 KaHanos 1-4
He NOAK/IYeHbl AAaTYNKMN TEMMNEePaTypbl, MPU STOM He FOPUT UHAMKATOP
OLIMBKM Ha NIMLLEeBOW NaHenn 1 He cpabaTtbiBaeT pene 5 — Heobxoanmo
NpPOBEPUTL, BK/IOYEHA IN MHAMKALMA HA COOTBETCTBYHOLLMX KaHaNax B
MEH!I0 BbIBPaHHOro pexxnuma

2. B pexxume «TaliMep» Ha KaKMX-TO KaHa/lax BMeCTO BPemMeHMU [0
OTKNHOYEHMA OTOBPAXKAKOTCA CUMBOJIbI «---» U HE BK/HOYAIOTCA pesie Ha
3TUX KaHanax — AN COOTBETCTBYIOLMX KaHA/NIOB B MEHIO YCTAHOB/IEH
nepvoa unn KoapdUUMEHT 3anoNHeHUs, paBHbil 0

3. B pexknme «Kpoens/pop» K npubopy NoaKN0YeHb! AaTUMKM 0Cas-
KOB M BOAbl, HO HAa HEKOTOPbIX MAW Ha BCEX KaHanax He BK/OYalOTCA
pene — HeoHXoAMMO NPOBEPUTb, MOAK/IOYEHBI U AATYNKM NPOrPaMM-
HO B MEHIO 3TOr0 pexuMma (yCcTaHoB/MEeHa W ANA HUX YYBCTBUTE/b-
HOCTb), a TakKe ybeauTbca B NocieAHEeM OKHe MHAMKALUKU pexuma
«KpoBnisi/pop», 4TO AATUMKM HE 3arpsAsHEHbI (CM. MYHKT 7.3.3)

4. B pexxume «Kposns/gop» cpaboTany AaT4MKM OCALKOB MM BOADbI, HO
oborpes He BKAtOUMNCA — y6eanTbCs, YTO TemnepaTypa Bo3ayxa (1-e OKHo
«TemnepaTypa BO34yXa») HAXOAWTCA B YCTAHOBIEHHOM AManasoHe

5. B pexume «Kposna/mop» npu BKAKOYEHWUW OTTaKku oborpes
BKIIOUM/ICA HE HA BCEX KaHanax — ybeaAnTbCA, YTO K BbIK/IIOYEHHbIM Ka-
HasaM He NOAKIOYEHbI AATYMKM t° MOBEPXHOCTU, UMW, C/IU OHWU NOJA-
K/tOYeHbl, TO t° BO3yXa He HAaXOAMTCA B YCTAHOB/IEHHOM AMarnasoHe

6. B pexknme «KpoBns/mop» Ha HEKOTOPbIX KaHasax He BKIOYAETCA
oborpes, HO BCe yCNOBMA A/1A 3TOro cobntoaeHbl — Heobxoanmo npo-
BEPUTb, YTO 06OrpeB Ha 3TUX KaHaNaxX BKAKOYEH NPOrPaMMHO B MeHI0
npubopa (oKHO «O6orpes Ha KaHane» B COOTBETCTBMM C MyHKTOM 7.3.2.
n puc. 16)

12. TPEBOBAHUA BE3OIMNACHOCTHU

MogkntoveHne Tepmoperynatopa TEPM-2000 ponxHO npowusso-
ANTbCA KBaNUULMPOBAHHBIM 3N1EKTPUKOM. Bce paboTbl N0 MOHTaXKy
1 nogkntoyeHuto TEPM-2000 cnegyet npoBoAUTb NPU OTKAIOYEHHOM
HaNpAXXeHUU NUTaAHUA.
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[Ona obecneyeHns 6e3onacHoOM 3KcnayaTauum cuctembl oborpesa,
HeobXxo4MMO MCNoNb30BaTb anmnapaThbl 3aLLMTbl OT CBEPXTOKOB (aBTO-
MaTMYeCKUI BbiKAOYaTeNb), a Takke ABAT (Y30 uamn audastomart) c
HOMMWHaNbHbIM OTKAtOYAOLWMM auddepeHLManbHbiMm TOKOM He Bonee
30 mA.

13. TAPAHTUUN U3ITOTOBUTEA

Tepmoperynatop TEPM-2000 mucnbiTaH npeanpuAaTMemM-u3rotosure-
NIeM Y NPU3HaH roAHbIM K SKCNyaTauum.

FapaHTUIAHDbIN CPOK - 2 roAa € AaTbl NPOAANKM

B TeuyeHMe rapaHTUIMHOrO CpPOKa MOKynaTe/lb MMeeT MpaBo Ha pe-
MOHT WAM 3aMeHy MU34enusa npu ObHapyKeHWU HeucnpasHOCTEN,
npousoLweaWwmnx No BUHE U3rOTOBUTENA U MPWU YCIOBUU BbINOSHEHUA
YKa3aHWi No YCTaHOBKE M 3KCMJyaTalMK, U3/ONKEHHbIX B HACTOALLEN
WHCTPYKLMMK.

Mpu OTCyTCTBMM B NacnopTe OTMETKU TOPryloLWen opraHusauuu
rapaHTUIHBIA CPOK UCUUCAAETCA CO AHA BbiNyCcKa TEPMOperyaatopa
npeanpuATUEM-U3roToBUTENEM. B TeuyeHMe rapaHTUMHOTO Cpoka B
cnyyae OoBHapy)KEHUA HEUCMNPABHOCTU MO BUHE W3rOTOBUTENA U Npw
cobnoaeHUM NPaBUA MOHTaKa, SKCMyaTalum, TPAHCNOPTUPOBAHUA U
XpaHeHus, NoKynaTeNb MMeeT NpPaBo Ha ero 6ecnnaTHblii PeMOHT. Ma-
PaHTUIHbBIA PEMOHT OCYLLECTBAAETCA NPU NPeabABAEHUN HACTOALLErO
nacnopTa ¢ AaToW NPOAAXKM U LUTAMMNOM NPeANPUATUA-U3rOTOBUTENS.

U320moeumesnb HU NpuU KAKUX yc/08USX HE Hecem omeemcmeeH-
Hocmu 3a Kakoli-nu6o yuepb (BK/IIOYAA ace, 6e3 UCKAOYeHUs, cay4au
nomepu npubbineli, npepsieaHusa 0esnoeoli akmueHocmu aubo Opyaux
OdeHex(HbIX nomeps), c8A3aHHbI € UCMOAL30BAHUEM UsU HEBO3MOXM-
HOCMBbIO UCMO/b308aHUA KyreHHo20 u3denus. B aobom cayyae 603-
MeujeHue co2aacHO OaHHLIM 2apaHMUlHBIM YC08UAM He MoXem
npeeblWaMb cmoumMmocmu, hakmuyecku ynaa4eHHoli NoKynamesnem 3a
u3sdesnue unu eduHuyy ob6opydosaHus, npusedwyro K yboimkam.
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14. YITAKOBKA

YnakoBka npubopa npounssoautcs B cootseTcTeum ¢ FOCT 23088-80
B NOTPeObUTENBCKYIO Tapy, BbINMOJHEHHYIO U3 KOPOBOYHOrO KapToOHa No
[OCT 7933-89.

15. TPAHCINMOPTUPOBKA, XPAHEHVE N YTUTTU3SALUNA

Mpubopbl B yNaKoBKe WM3roTOBUTENA [OMYCKAeTCA NepeBo3UTb BCEMU
BMAAMM TPAHCMOPTHbIX cpeacTs B cootseTcTBUM ¢ FTOCT 23088-80, a TakKe
npaswaaMu NepeBo3oK rpy30B, AENCTBYIOWMMM Ha TPAHCMOPTE AaHHOTO
BMAA, NPV TeMnepaType oKpy:KatoLen cpeabl ot -50°C go +50°C.

Mpu TpaHCNOPTUPOBKe NPMOOPOB B YNAKOBKE U3rOTOBUTENA LO/K-
Hbl 6bITb MPEAYCMOTPEHBI MEPbI MO 3aLLKUTe OT aTMOCPEpPHbIX 0CAAKOB,
NPSMOro COIHEYHOTO U PAAMOAKTUBHOIO MU3/TYYEHUA, @ TaKKe OT BO3-
OencTeusa Boapl.

Ycnosusa xpaHeHus NpubOPOB B UHAMBWMAYANbHOM YNaKOBKE WU
TPaHCMOPTHOM Tape AO/MXKHbI COOTBETCTBOBATb TPEOOBAHMAM rpynnbl
2(C) FOCT 15150-69. B nomelLeHnn ANa XpaHEHUA [OMKHbI OTCYTCTBO-
BaTb Mbl/ib, NAPbl KUC/IOT, WEoYEeN U NPOYMX XMMUYECKM arpeccuBHbIX
BELLLECTB.

Mpu XpaHeHWU YCTPOWCTB B CKNAACKMX MOMELLEHUAX TemnepaTtypa
BO34yXa A0/KHa BbITb B npeaenax ot +5 go +35°C U oTHOCUTENbHOM
BNAXKHOCTK He 6onee 80%.

Mpunbop cobpaH 13 coBpemMeHHbIX U 6e3onacHbix maTepuanos. Mpu-
60p 1 ero ynakosky cneayet yTUAIM3UPOBaTb B COOTBETCTBUM C Tpebo-
BaHuamM FOCT P 70146-2022.

16. CBEOEHNA O PEKJTAMALNAX

Mpy BO3HMKHOBEHUMU Hel/ICI'IpaBHOCTeVI B TeyeHue FapaHTMﬁHOI’O
CpOKa noKynatenb AO0/1KeH He3amegnntenbHO HanpasBUTb peK/sama-
LU0 U3rOTOBUTENIO.
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17. CBUOETE/IbCTBO O NMPUEMKE

Tepmoperynatop TEPM-2000 npowwén 3aBoACKME UCMbITAHUA U NPpU-
3HaH roAHbIM K 3KCMyaTauum

[ata nsrotosneHus Wramn OTK
Mopgnucb
[aTa npogau (oTrpysKu) LLiTamn marasuHa

ToBap cepTnduULMpoBaH

(@’hﬂmp/w M3rotosutens: 000 «TK TEPM».r. EkatepuH6bypr,

yn. Kynbtypbl, 23. Ten. (343) 33-66-166.

OocHORAH B 1992 roay )
e-mail: zakaz@tepm.ru https://prom.tepm.ru



